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Bepinerin nopexe: 6B01509 «Xumus-buonorus» 6inim 6epy O6arnapiamacs! OoiibIHIIa Ois1iM OakataBpbl
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OKy MaKcTbl, MAa3MYHBI K9He KYTLIeTiH 0Ky HOTHKeIepi KopceTiJren
KbICKalla cunatramMacsl (0iimi, ickeputiri, 1aFabicbl, Ky3bIpeTi)
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MakcaTtbl. OciMAIKTep MEH >XaHyapJiapJAblH >Kacyliajapbl MeH YJIajapblH,
JKacyliajgap OpTaHOMATApbIH JKOHE OJNapIblH KYPBUIBICKIH 3epTTey oficTepi
Typajbl CTYIEHTTEpIiH TYCIHIKTEPIH KaJBIITACTHIPY, YJIMATapIblH OKIKTemyl,
KYPBUIBICHI K9OHE KBI3METI.

Masmynbl. Lluronorust >koHe THCTOJNOTHSI HETi3zepi, »Kacyllanapisl 3epTTey
omicTepi, KacymanapAblH  XUMHSJIBIK — KYPBUIBIMBI, I[POKapHOTTap  MeEH
9YKapUOTTap JKacyllaJapbIHBIH KYPBUIBIMABIK EpEeKIIeTiKTepi: [UTOILIa3Ma,
IIa3MaliblK  MeMOpaHa, IMTOIUIa3Ma OpraHOWATApbI, JKacylla SAPOCHIHBIH
KYPBUIBIMBIL, COHJai-aK aKybl3 OMOCHHTE3l, DIUTENUI >KoHE JSHEKep TIHIep,
OWINIBIKET TiHIEpl, XKYHKe KYHEeCiHiH TiHIepl, THCTOTeHe3 JKoHEe jKacylanap MeH
TiHJEpAiH OeKITUITeH MpenapaTTapbiH JaibIHAAY 9/1iCTepi.

KyTtinerin oKy HoTH:KeEJICPI:

IcTeld OlTy: MHKPOCKONTHIH KOMETIMEH I[UTOJOTHSIIBIK JKOHE THCTOJOTHSIIBIK
npenaparTapisl 3epTTey, jkacyllanap MeH YINajdapiblH ChI30anapbMEeH XoHe
KECKIHJIepiMeH 03 OeTiHIle KYMBIC iCTey; 9pTYpJIi JKacyllaiapIblH, YirnanapbH
KYPBUIBIMJIAPBIH, KYPBUIBICHIH, Kypamjac OeJiKTepiH, KbI3METTepiH, JaMYbIH,
KAaCHETTEpPiH CaNbICTBIPY OiiMi MEH KaOlJeTiH Kepcery; TaxipuOernik ecenTepi
HIely YIIH 3epTXaHajblK KaOABIKTBl KOJJIAaHYAa JKOHE OKCIIEPUMEHTTIK
3eprTeylepae TeOPHsUIBIK OUTIM MeH IaFabpuiapibl KOJaHy; MeHrepyi Kepek:
LITO - TUCTOJIOTHSUIBIK MperapaTTapabl AaiblHIAy TOCUIIH; J)KacyIlla TUITEP] KIHE
WInanapJblH, HEri3ri Typiiepi Typajbl MaTepual; 3epTXaHANbIK 3epTTeyJepliH
KeJjieci TypJiepiH 6iiyi KaskeT: Kacylla TEOPHSCHIHBIH HETI3r NPUHLUIITEPIH;
Kacyllajap MeH YiInanapiasl 3epTTey OAicTepi; jkacyliamap MeH Kacylla
OpraHeJIajJapbiHbIH KYPBUIBICBI MEH KbI3METTEpiH; JKAaCyIIaJblK Tapajy[blH
muddepeHumanmscel  MEH ~— MEXaHMU3MJAEPIH;  OpraHM3MJeri  YJIrnanaplbiH
KYPBUIBIMBIH, JKIKTEJYIH 3€pPTTey 9/IiCTEMECI.
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Makcatbl. CTymeHTTEpAlI KYPBUIBIMABIK YHBIM JKOHE aJaMHBIH HMMYHIBIK
JKYHECIHIH IKYMBIC ICTey TIPUHIMITEPI Typasbl 3aMaHayd UAesIapMeH
TaHBICTBIPY.

Ma3smyHbl. IMmyHOIOTHS FBUIBIM peTiHae. VIMMYHONOTHUSIHBIH JaMy TapUXbI.
WmmyHonmorust KeTicTiKTepiHiH MaHb3bl. MMmyHuTer Teopusicel. Tya OiTkeH
KOHE JKype Haiiza OonFaH UMMYHHTETTI KanbIITacTelpy. Crienu(UKagblK eMec
UMMYHUTET. IMMYHIBIK JKYHEeHIH >Kalmbl YHBIMAACTBIPBUIYBl JKOHE MYILIENepi.
Cremmuukanslk ~ (IMMGOUMUTTIK)  UMMYHHTETTIH ~ JKalllbl  CHITATTaAMACHL
NvmmyHouutrep. Monekynanslk UMMyHoNorus. KieTkanblK HMMMYyHOJIOTHSL.
Kacymanapaslq e3apa opekerTecyi >KOHe HMMMYHABIK jkayan. VIMMyHHTETTiH
Oy3bUTybl. AYTOMMMYHABI TIPOLIECTEp MEH aypyriap. AyTronMMyHIBI
peakHsUIapAbIH MEXaHU3MIEPI.

KyrTisieTin oKy HoTHKETEPi:

Biny kepek: WMMYHONOTHWSAOAFbl HETI3rl YFBIMAAp: aHTHUICH, aHTHICHE,
peuenTopiap, QUTOKMHACP, IMMYHOKOMIIETEHTTI JKacylaiap, IMMYHABIK jKayarl,
HMMYHJIIBIK TATOJIOTHS, ayTOMMMYHIBIK peaKIMsUIapAblH MeXaHH3MAepi; icrei
aJIybl KepekK: >KYKIaJbl, alulIeprisUIblK, IMMYH TalIIbUIBIFBl, ayTOUMMYH/IBI, 1CIK
aypyNapBIHBIH JAUATHOCTHUKACHI, aJBIH ally, eMJey YIIH IIEeNTyIl MaHbBI3B Oap
AMMYHOJIOTHSIHBIH ~ MaKcaThl MEH  MIHACTTepPiH  TYCiHY, TPaKTHKAJBIK
OarBITTBUTBIFBIH KOPY; 00JYbI KepeK: ajJiaM ar3achIHAAFbl Tya OITKEH JKoHE Kype
maiina OONFaH WMMYHHUTETTIH KaJbIITaCy MEXaHM3MIEpPi Typaibl TEOPHSIIBIK
OiTiM.
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Makcatbl. CTyneHTTepre reHeTHKa, OHBIH Maceselepi, Kasipri >Kargaibl KoHe
JKaHa OKETICTIKTEpi Typasiel TYCiHIK Oepy, COHBIMEH Katap CTYACHTTEpIiH
TCHETHUKAIBIK OiJIay KaOlIeTiH TaMBITy.

Ma3mynbl. [eHeTMKaHBIH J1aMy Tapuxbl, TYKbIM KyaJayIIbUIBIK I€H
©3TePTITIKTIH MaTePHUAIIABIK HETi3/epi, HYKIeUH KhIITKbUIAPHIHBIH KYPBUTBIMBIL
MEH TYypJiepi, OpraHu3MAEpiH KeOelo Typiepi, MOHO-, TN - YXOHE HOTUTHOPUATI
KpecTTep, OenriiepmiH  MyparepiiK  3aHAbUIBIKTaphl, TEHETHKAJIBIK Tajjay




HeTi3/7epi, TYKbIM KyaJlaylIbUTBIKTEIH XpPOMOCOMAIIBIK TEOPHSCHI, OPraHU3MIEPIiH
O3TEeprilTITiHIH  Typiepi MeH ceOenTepi, TeH KYpPBUIBIMBI, T'€HETHKA
TpoOIeMaapbIHBIH Ka3ipri sKaFJaibl.

KyrineTin oKy HoTHKEIEPI:

Binyi kepek: bapnpIk Tipi opraHu3maepiiH, COHBIMEH KaTap aJaMHBIH TYKbIM
KyaJIayIIbUIBIFBl MEH ©3TepTillTiriHiH 3aHIapbl MEH MaTepHANIbIK Heri3/epiH;
JHK, PHK kypsuibIMIapsiH aksipaTta Oury skoHe ['eHeTnka OGoWbIHIIA alfKacy IbIH
OpTYpPJi TypJepiHe OallaHBICTHI ecenTep/l IIelry; MHUKPOCKONTapMEH KYMBIC
iCTey, achll TYKBIMJIbI CXeMaJIap/Ibl KYPacThIpy JaFAbLIapbIHA He §oJTy.
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MakcaTbl. OCIMIIK CEICKIUACHIHBIH TCOPUSIIBIK HETi3lepi, ©CIMIIK TCeHOMBIH
YUBIMIACTBIPYZBIH,  €PEeKIIeNiKTepl, TEHETHKAJIBIK SPTYPIUIKTI  KYpYIbIH,
CEJICKIMSUTBIK MaTepHalibl Oaraay MEH ipiKTey/iH KIaCCHKaJIBbIK KOHE 3aMaHayH
azicTepi Typasbl 3aMaHayn HIesIapabl KAIBITaCThIPY.

Ma3myHBI. OCIMIIK TCHOMBIHBIH epeKIIeTikTepi. [ eHOMIBIK TaJIIayIblH HETi3r1
omictepi. MUTOXOHIPHSUIBIK KOHE IUIACTHITIK TEHOMJAAPIBIH KYMBIC icTeyi.
ABTOMONUIUIONATAPAFEl  MYTALMSIIBIK JKOHE MOMU(DUKANUSIBIK ©3TeprilliTiK.
[Monumnnouarel Karapnap. Kambikran OyaaHAacTeIpy. AJUIONOIMIUIOMAMS JKOHE
MOJICHU ©CIMIIKTEP/IiH Maiaa 00mybl. XpoMOCOMaIapablH TOMOJIOTHSACHIH TalIay
omicTepi. AHCYIUIOMATApAbI aly oficTepi. ¥Kcac JKOHE TOMOJIOTHSIIBIK
MyTanusiap. Xiaopodwibai MyTanusuiap. OCIMIIKTEpAiH XPOMOCOMAIBIK JKOHE
TCHJIIK-MHXEHEPIIIK CENEKIUACHL. | €HETUKANBIK WHKCHEPUSHBIH MYMKIHIIKTEpi
MEH JKETiCTIKTepi.

KyTisieTin oKy HOTHIKeJIepi:

Biny: OciMIik TEHOMBIHBIH EpeKIIeTIKTePiH, TeHOMJIBIK TallAay/AblH Heri3ri
OICTEpiH, MHTOXOHIPHSIIBIK JKOHE IUIACTHUATIK T'CHOMIAPIBIH  KBI3METIH,
ABTOMOJUILIONITAP/IAFbl MYTAIMSUIBIK JKOHE MOJU(MDUKAIMSIBIK ©3TeprillTiKTi,
MOMUIUIONATHIK KATap/bl, JUCTAHTTHIK OYIAHAACTBIPYIBI, AIUIOMONUILTOUATHI
JKOHE MOJICHU OCIMJIIKTEpIiH maiia OOJyblH, XpPOMOCOMaHBIH TOMEOJIOTHSCHIH
TaNgay oHmiCTepiH Ouny. AHEYIUIOWATapAbl alny oMICTepi, AHAIOITHIK KOHE
TOMOJIOTHSIIBIK MyTalUsuiap, XJOpOQWUT MyTalusiapbl, XpOMOCOMAJBIK JKOHE
TeHAIK-UHXEHEPITIK ~ OCIMIIK  [IapyallbUIBIFBIHBIH  €PEeKIIeNiKTepl, TeHIIK
WHXCHEPUSHBIH MYMKIH/IIKTEp1 MEH KETICTIKTEpi;

IcTeli Ginmy: reHeTvka >xoHe ©CIMIIK IIAPYyallbUIBIFbl OOWBIHINA Ka3ipri FHUIBIMU
oiedueTTepAl MOy JKacay, CENeKIMSIBIK OeNriiep/iH TYKbIM Kyanay TYpJIepiH,
MyTareHIiK (akTopiapIblH SCEpiHEeH maiiia OONaThIH TeHEeTHKAJbIK ©3reprillTiK
TYpJIEpiH Tayzay;

Jarabuiap: oneOHeTTepMeH, OHBIH IIIiHIE Mep3iMIi FhUIBIMU o/eOueTTepMeH
JKYMBIC ICTey JaFAbLIapbl; OHOJOTUSIIBIK OOBEKTUIEpAl 3epTTey Marabuiapbl MEH
ozicTepi; eCIMIIKTEp/iH KAPUOTHIITEPIH CUIIATTAY JIAFAbLIAPBL.
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Makcatbl. CTyneHTTepAl IPOKApHOTTap MEH MUKPOCKOIHSUIIBIK, 9yKapHOTTAPIbIH
KYPBUIBIMBIL, KACHETTepi, JKIKTedyl J»OHE HOMEHKJIATYpaChIMEH TaHBICTBIPY.
MUKpOOHOIOTHSI JKOHE BHPYCOJOTUSl CANACBIHIAFBl IKETICTIKTEP/AIH —IKAJIIbI
OMONOTHANBIK MOHIH KOPCETy, MHKPOOPTaHH3MIEPIiH OMOTEXHOJIOTHS, TaMak
OHEpKaciOi, aypll IIapyallbUIBIFBI, METAJUTyprusl JKOHE OacKa —cajlaiapIisl
JaMBITYIAFbl POJIiH aiKbIHAAY.

Ma3myHbL Muxkpobuonorus FBUTBIM petiaze. [IpokapuorTapasiy,
9YKapHOTTAPIbIH, BUPYCTAPABIH CANBICTHIPMANIBI CHIATTAMACHl: JKACYIIAJIBIK
Oackapy, TaMaKTaHy MeEH TBHIHBIC ally TYpPJIEpiHIH OpTYpPIiiiri, mMerabomu3mM
JeHreii, KeOew  DSHEepruschl, TEeHOIK  MapasuTH3M.  bakrepusutapabiH
MOp(hONOTHSICEI, AaHATOMIUSICHL, ©Cyl JKOHE KeOewi. MuKpoopraHum3MIepIiH.
MuxkpoopraHmMaepIiH 3KOJIOTHSICHL. MuxpoopranmMaepIiH
oCiIMIIIKTepMeH, )KaHyapiIapMeH,afaMIapMeH KapbIM-KaThiHACH. CHMOHMOTHKAIIBIK,
Oaitmanpictap. [lapasutusm. BupycrapasiH MOpQOIOTHSICH, KYPBUIBIMBI JKOHE
XUMIBUIIBIK KypaMbl. BUpycTappIH KiKTelyi.

KyrTiserin oKy HaTHKETEPi:

Biny: MHUKPOOPTaHIM3MACPIiH HeTi3Ti KAaCHETTePiH, KYPBUTBICHIH,
CHCTEMAaTHKACBIH, SKOJIOTMSACHIH, OJNApJbIH KIKTElyl, TaOMFaTTarbl >KOHE axam
eMIpiHJeri peii; BUpyCcTap NATINAJBIFBI, ONap/AblH BHPYCKa Kapchl BaKIMHAIAp
OHJIIpiciHAe KOJIaHBUTYBI; TaraMHBIH OY3BUTYBIH TYIBIPATHIH
MHUKPOOPTaHM3MJICp/AiH OHONOTHSIIBIK —CHIIATTaMachl; icTeill ajdybl Kepek:
MHUKPOOHOJIOTHS JKOHE BHMPYCOJIOTHS CajlaChIHAAFbl o/1eOMeTTepal mMaiiianaHy;
OpTYPJi TPOKAPHOTTHIK JKOHE JYKAPHOTTHIK KACYIIAIapJblH  KYPBUIBICHIH,
KYPBUIBIMBIH, KypaMaac OeJiKTepiH, KbI3METTepiH, JaMybIH, KACHETTEPiH, TYKbIM
Kyajlay MeH OenrijepliiH e3repyiH >XKoHe KOJJAHBUIYBIH CAJBICTBIpY OiliMi MeH




KaOUIeTiH KepceTy; TIKIpHOeNiK ecenTepii ILIENly VIIIH eJey KypalaapblH,
3epTXaHANBIK  JKAOJOBIKTap/Abl, IUTOXUMMSUIBIK, OMOXMMUSUIBIK  OAICTEp/i
KOJIIaHyZla TEOPHSIIBIK OLTiM MEH Jarabutapbl TOKIpHOENiK ecenTepil Ienry
YIIIH  JKOHE  DOKCIIEPUMEHTTIK  3epTIeyjiepAe  KOJJaHy; MeHrepy:
MHUKPOOPTaHU3MJIEPAIH TYPAKTHl €MeC »JIIEMEHTTepiH aHBIKTayFa MYMKIHIIK
OepeTiH oficTep; KopIlaraH opTa OOBEKTiUIepiH Oaranmay YIIiH KOJIAHBUIATHIH
MUKPOOHOJIOTHSJIBIK ~ 3€pTTeY  OAICTepIMEH  MHUKPOOpPTaHM3MIEpAIH  Tas3a
JIAKBUIIAPBIH 06N aly oHE oJlapAblH OMOXMMUSIIBIK KaCUETTEPIH 3epTTey
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Makcatbl. JKanmbl, TONBIpaK J>KOHE aybll ILIAPYallbUIBIK MHKPOOHMOJIOTHUSICHI
OoifpiHIIa  OLTIM  MEH  JaFrAbUIapAbl  KaJbIITacThIPY,  arpOdKONOTHSUIBIK
npolecTepAe TOMbIpaK MUKPOOPTaHU3MIEPiHIH POITiH TYCiHY.

Masmynbl.  Tomblpak MHUKpPOOHONOTHSCHIHBIH —JaMy Tapuxbl. TombIpakra
Ke3ZleceTiH OakTepuslap MEH aKTHHOMHUIETTEPIiH Herisri tontapbl. ToIbIpak
MHUKpPOOpraHU3M/JepiHiH Onocdepanarsl 3aTTap MEH SHEPTUSIHBIH ©3TepyiHe JKoHE
OuoreoneHo3IapAbIH )KYMbBICBIHA KaThICybl. Tombipak Ty3ymi npouectep. Tormbipak
MHUKpPOOPTraHM3MJIEPIHIH  JKOJOTMSACHI MEH Teorpaduschl JKOHE  TOIBIPAK
OMoMarHocTUKachl Macenenepi. TombIpak ar3ajapbl dJIEMiHIEr OHONOTHSITBIK
OaiinaHbicTapApIH, Typsiepi. TombIpak MHKPOOPTaHU3MJEPIH OKIIayjaay >KoHe
ecipy.

KyTineTin oKy HaTH:KeIEPi:

Biny: MHUKpPOOPraHU3MIEpIiH MopdonorusceH, CHCTEMAaTHKAaChIH,
(DU3MONIOTHACHIH JKOHE DKOJOTHSCHIH, TOMBIPAKTAFbl OPTYPIl KOCHUIBICTAPIBIH
JKOHE XHMMUSUIBIK OJJIEMEHTTEP/IH ©3repyiHleri MHUKPOOPTaHU3MAEP/iH PpOJliH;
icTell ajybl KepeK: TOMBIPAKTHIH OHONOTHSUIBIK OENCEHAUIITIH aHBIKTay MKOHE
OHBI PETTEY JKOJJIAPbIH YChIHY, OMOMHAMKAIMS, OMOTECTTEPl KOJNJaHy; dpTypai
MPOKapPHUOTTHIK JKOHE JYKaPHOTTHIK JKacyllaJlapblH KYPBUIBICHIH, KYPBLIBIMBIH,
Kypamjac OeJlikTepiH, KbI3METTepiH, JaMyblH, KaCHETTEpiH, TYKbIM Kyajay MeH
OenrinepiH e3repyiH KOHE KOJJAHBUTYBIH CAJIBICTBIPY OuTiMI MeH KaOineTiH
KOpCceTy; TIKIpuOelik ecenTepli ey YIIH eJlley KYpajllapbiH, 3epTXaHaIIbIK
KaOIBIKTApbl, TUTOXUMUSIIBIK, OMOXUMUSIIBIK OAICTEpAl KONJaHyAa TEOPUSUIBIK
OlmiM  MeH JarapuiapAbl  TOKIpUOENiK — ecenTepil  IIemry YUIH — KOHE
9KCIIEPUMEHTTIK ~ 3epTTeyieple KOlIaHy, MeHrepyi Kepek: axmapaTThl
JKaJIbUIayFa, Tajujayra, KaObulnayra, MakcaT KOIOFA JKOHE OFaH JKETy >KONIAapbIH
TaHgayFa  KaOlnerti  oinay — MoJeHueTiHe ue  0ojy,  opinTecTepMeH
BIHTBIMAKTaCTBIKKA, TONTA )KYMBIC XKacayFa JaibIH.
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Makcartsbl. Bonamag MaMaH-OHOTEXHOJIOI' ThI neMaeri JKACYIIAIIBIK
OMOTEXHOJIOTUSIHBIH JITaMYBIHBIH OoOJaniarbl 30p OarbITTapbl Typajibl Kasipri
3aMaHFbl YFRIMAAPMEH KapyJIaHABIPY, OHBIH MOJIEKYJIaJbIK OHOIOTHS, JKacyIIaIbIK
KOHE  MOJIeKynanblK — Onmodusmka, OHOXMMESA, MOJEKYTalblK TI€HeTHKa,
MuKpOOHONOTHs,  MOJNEKYJIIBIK HMMYHOJIIOTHS  JKOHe  OuomH(pOpMaTHKa
callaChIHJIAFbI JKETICTIKTEpIMEH o3apa OaiiaHbICHIH KOPCETY.

Masmynbl. JKacymanplK OHOTEXHONOTMSHBIH KbICKAIla TAapUXbl MEH JaMmy
ke3eHnepi. JKacymanslK OMOTEXHOJOTHSHBIH TEOPHSUIBIK Herizaepi. ['eHomuKa,
MPOTEOMHUKa XoHe OmomH(popMaTuka. JKacymanslK OHOTEXHOIOTHS OOBEKTLIEp.
Kacymanap xaoHe KOCAIKBI JKacyIIalbIK MAaKPOMOJICKYIAIBbIK KYPBUIBIMAAD JKOHE
omapael  maimanmany. CoMaTHKamblK — OymaHmacTelpy.  MUKPOOHOIOTHSITBIK
JKYHEeNepIiH JKacylmainblK OHOTEXHONOTHSICH. JKacymanblK OHOTEXHOIOTHSHBI
9YKapHOTTHIK XKYielepae Kolgany. MenunuHaa, aybul IapyanbUIbIFBIHIA KIHE
KOpILIaFraH OpTaHbl KOPFayIaFbl KacyalIbIK OHOTEXHOJIOTHSI.

KyrTisetin oKy HaTHKETEPi:

Biny kepek: »xacyma OHOTEXHOJOTHSCHIHBIH TIOHI, MIHAETTEpi, JaMy TaphXEl,
0o0BeKTiNIepi, omicTepi, Kazipri omeMIeri OHBIH IaMYBIHBIH HEPCIIEKTHBAIBIK
OarbITTapbl MEH TEHACHIHMSIAPHI, MUKPOOUOIOTHSUIBIK JKYHEIEpIiH JKacyaIbIK
OMOTEXHONOTHSACH], TEHAIK WHXKEHEpHs, JKacyma OHOTEXHOJOTHSACHIHBIH
JKETiCTIKTepl, OMOTEXHONOTUSHBIH SKOJMOTHSIIBIK aCIIEKTINIepi. ; ICTeH amysl Kepek:
FBUIBIMH ~ TOXipHOellepre ChIHH TYPFBIOaH Taljgay jkacay;, KacyllajJapjsl,
YInajgapasl JKOHE JKacyllaJaH ThIC KYpBUIBIMAAPIbI CANBICTBIPY OLTiMi MeH
KaOUIeTiH KepceTy; TOKIPHOETIK ecenTepil WIemy YIIH >XKoHE TKipHOemik
3epTTeynepae SpTYpJli KopIlaraH opTa OOBEKTUIEpiH 3epTTey YIiH 3€PTXaHAIBIK
KaOABIKTBI, IIUTO- >KOHE OMOXMMMSUIBIK SiCTepAl KONAAaHyAa TEOPHSUIBIK OinlimM
MEH JaFipUiapasl KOJNJaHy, MEHrepy. TNpPaKTHKAaIbIK eCeNTepii IIenly YIIiH
apHaibl 3epTXaHaNIbIK )Ka0AbIKTApPMEH YKYMBIC iCTEY JIaFIblIaphl OOIYEL
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MakcaTbl. BHOTEXHOJOTHSHBIH FHUIBIMH JKOHE MPAKTHKAIBIK acCMeKTiIepi,
OMOOTHSUTBIK OOBEKTUICpAI IpIKTEY IiH HEri3Ti KpUTEpuiiepi »KoHe OHONOTHSUTBIK
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OHIMAEP/I KYpyIbIH 3aMaHayH 9JIicTepi Typasibl Oi1iM KYHeCiH KalbITacThIpy.
Ma3myHbl. BHOTEXHONOTHSIHBIH MOHI, MaKcaTTaphl, MIHACTTEPi JKOHE
JamynepcrekTuBanapbl. OHBI  (apMaKoNOTHS MEH MENUIMHANA, TaOWFATTHI
KOpFaylJa KOHE OSKOHOMHKAJBIK MakcaTTapjia KOJNJaHy MYMKIHTIKTepi.
BuorexHONOTUAHBIH kKaHA OaFrbITTAphl OWONOTHSIIBIK OCJCEHIl 3aTTapIblH K3l
peTiHze eciMIIKTep MEH JKaHyapiap OWOTEXHOJOTHACBIHBIH OOBEKTiNIepi
naiananeuanel. Mukpoopranusmaep (OakTepusuiap KOHE KOFaphl MPOTHUCTTEP)
MEIUITMHAA, aybUIT IAPYalIbUIBIFBIHIA OMOTEXHONIOTUSHBIH HETi3ri 00BeKTiIepi
KoJaHbU1aabl. Tay-KeH eHepKaciOiHIe MUKPOOPTaHU3M/IEp Il KOAaHy.
KyrisneTin oKy HoTHKeTEPi:

Binmy: OMOTEXHOJOTHMSHBIH FBUIBIMHM HETi3Jepi; Maimanbl 3aTrTappl OHTIPYHIiH
Heri3ri OaFbITTapblH; WHXKCHEPIIK SH3UMOJIOTHSl HETi3lepl; TeHIIK JKOHE
JKACYIIANBIK ~ WHXKEHEPHs  OMICTepl MEH MYMKIHTIKTEPi;, TEXHOJOTHSIIBIK
OMO3HEpreTHKa JKOHE IIHKI3aTThl OWOJOTWSUIBIK OHJACY HETi3zepi; aybul
IIapyalIbUTBIFBIHAA OaaMa peTiHae OHOTEXHOIOTHSIHBI MaiIaiany; SKOIOTUSUTBIK
OMOTEXHOJNOTUSAHBIH ~HETi3zepi; icTed ajdy: OHOTEXHOJOTHUSHBIH 3aMaHayH
ypIicTepi MeH omicTepiH Oarjapiay; apHalbl MOHICPAl OKyAa OMOTEXHOJIOTHS
OoiipiHIIa OLTIMIH TalijanaHy; TaOMFH pecypcTapAbl THIMII MaiianaHy >KoHE
KOpIIIaFaH OpTaHbl KOpFayla ajfaH OUTIMAEpIH KOJIaHy, 3cce jkKa3y Ke3iHme
aJBIHFAH MOJIIMETTEp/i MalanaHy, OHWONOTHAHBIH KOJNJIAHOATBl acCHeKTiepi
MEHTepy.
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Makcatbl. Bonanrak MaMaHIbl azaM JKOHE JKaHyapiap ar3anapbiHaa OONaThIH
TIPLIUTIK MPOLECTEPAiH aHATOMUSIIBIK KYPBUIBIMBI MEH 3aHIBUIBIKTAPhI TYPajbl
OilTiIMMEH KapyJaHIbIpy.

Ma3smyHbl. AnaM JKOHE JKaHyap aHATOMHSICBI MEH (DHU3HONOTHSICHI ©3apa
GaiimaHpICThl FRUTBIMAAP. JKaHyaprap >KacylIaChIHBIH KYPBUIBICHI KOHE OHBIH
OCIMJIIK KacylllachblHAH albIpMaIIbLIBIFGL. JKaHyapiaap yJnanapblHbIH KYPbUIBICHI
JKOHE KiKTenyi. Mymenep, myuienep xyiieci. Myienep KbI3MeTiHiH OaiiaHbIChI
OJIapIbIH KYPBUIBICKIMEH (MOPQOIOTHUSIBIK JKOHE KhI3METTIK CHIIATTaMajaphl).
Heri3ri myienep yitenepiniy (pU3MOJIOTUICHI MEH PETTENyi: KO3FbII, OPTaJIbIK
KYHKe XKyifeci, CCHCOPIIBIK, KYPEK-TaMbIp, THIHBIC ally, IIBIFapy, ac KOPBITY. 3aT
anmMacy.

KyTtineTin oKy HaTH:KeJIEpI:

Biny: >kaHyapmap KacyIIachlHBIH, YJINalapAblH, MYyLIENepAiH, MyLIenep
JKYHECIHIH  KYpBUIBICBIH; MYLIENEp KbI3METIHIH OJapIblH  KYPbUIBICBIMEH
OaiiaHbICHI; a7laM JKOHE KaHyapiiap OpraHU3MIHJEr! Heri3ri Myliienep xyHeciHiH
¢m3HoNOrMACHl MEH peTTelyiH; icTell adybl KepeK: COMaTOMETPHSHEL,
(U3MOMETpUSIHBI  XKYPri3yadi; ©3 ar3achlHBIH JkoHe Oacka KaHyapiapbiH
TIPLIUITIHIH TpouecTepi MeH KYOBUIBICTAPbIH TYCIHIIPY YIIH OHOJOTHSUIBIK
OUTiMIII KOJNJaHy; MEHIepreH: aHTpPOIOJOTHUIBIK 3epTTeyNiep]e ajJaM ar3achlHa
MOP(ONIOTHSIIBIK JKoHE (HU3HOJIOTHSUIBIK Oara Oepy JaFabliapsl
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Makcatbl. JKaHyapiap MeH aJlaMHBIH JKOFapbl Kyiike OeJCeHIUTITiHIH Herisri
KaFuJanapblH, KOMAHAAJIbIK (U3MONOTHUIBIK MEXaHM3MIAEpHAl, MiHe3-KYJIBIK
aKTICiHIH KYPBUIBIMBIH 3€PTTEY.

Ma3mynsbl. KKK Typansl imiM. MupbiH (QYHKIHOHAIABI YHBIMAACTHIPBLIYEL.
CeHCOpIBIK  KYyWenep: KYpBUIBICHI MEH KbI3MeTi mnpuHOunTepi. CeHCOpIBIK
Kyhenep: Kepy, ecTy JKoHe onapaelH — OemiMaepi.  Pemenropmapabia
knaccuukaruscel. JKorapsl kyiike Kpi3MeTi. Herisri y¥eIMIap MEH MPHUHITUIITED.
[MaptTe! xoHE mapTch3 peduiekcrep. JKamapl jKoHE KITaCCHPUKAIMIHBIH 9PTYPIIi
Typiepi. JKaapIHbIH KYpBUIBIMIBIK-() YHKIIHOHAIABIK HeTi3aepi. ¥HWKbI: MaFbIHACHI
JKoHe Typiepi. Omonus. Ic-opekeTTi YHBIMIACTHIPYOAaFsl OHBIH Poii. AaMHBIH
KKK epexmenikrepi. Ceiiney xoHe OHBIH (QYHKIHIApPHL. | jKOHE 2 CHUTHANIBIK
JKYHEIepIiH e3apa dpeKeTTecyi.

KyrTiserin oKy HaTHKETEPi:

MuzbIH MeXaHU3MIEPiH, ICUXOJIOTHUSIIBIK MPOLECTEP aFbIMBIHBIH MEXaHH3M/IEpiH
0l1y; cyOBeKTiHIH JKETKUTIKTI apceHanbplHa we OO0Ny; ©3 OpraHM3MIiHIH JXOHE
JKaHyapiap oneMiHiH 0Oacka OKUIAepiHIH TIPOIUNTIHIH mpomecTepi MeH
KYOBUIBICTAPBIH OJapIbIH TaKCOHOMUSUTBIK TOOBIH, AQHATOMUSUIBIK,
MOPQOJIOTHSIBIK )KSHE SKOJOTHSUIBIK €pPEeKIIeTIKTepiH KOpCeTe OTHIPHIN TYCIHIAIPY
YIIiH OMONOTHSUTBIK OLTiMITi KOJIaHa Oijy.
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Makcatbl. CTyaeHTTepAiH ©CIMAIKTepAiH Ka3ipri 3aMaHFbl OKyieneyiHiH
TEOPUSUTBIK JKOHE MPAKTHKANBIK OLTIMAEPIH KAaIbINTACTBIPY, OKYIIBLIAP/IBIH
OCIMIIKTEpMEH  ©3IHAIK O KYMBICTApBIHBIH JaFJbuIapbl MEH KaOurerrepiH
KaJIBIITAcThIPY, (IIOPUCTHKA XOHE JKYHeNney calachlHIa 3epTTeyiep Kyprizyae
KpI3BIFYIIBUIBIKTHI JAMBITY.
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Ma3mynbl. TeMmeHri JKoHE JKOFapbl CaThIIAFBl  OCIMIIKTEPIIH  YKaJIIBI
CHUIIaTTaMachl, KOK-)Kachll Oamipipiap Oeximi, Oammplpiap OeriMuepi: >kachl,
XapoBanap, 3BIJIEH, MHUPPO(UTTEp, CapbI-KAachll, IHAaTOMAApP, CaHBIPAYKYJIAKTap
Gesimzaepi, KelHaap OeiMi, JKOFapbl eciMaikTep, OexiMaep: MYK, Puanodurrep,
[Tmayonn, >xeuikel, Ilanoporamk, ['mmocmepmanap Oemimi, AHrmocmepmainap
Oesimi, Kmacrap: eKiOypbImTh, MOHOKOTHIOHAAP, JKAJIMbl CHIATTaMa,
SBOJNIOUMSHBIH MaHbI3/Bl OarbITTapbl. ['epbapuzanus XKoHE OCIMAIK TYpIIepiH
AHBIKTAY.

KyrineTin oKy HoTHKeTEPi:

Biny: eciMuikTep JAyHMECIHIH aiyaH TYPJUITiH, KEHICTIKTE TapallyblH,
KYPBUIBICBIH,  OBOJIIOIMACHIH, OCIMAIKTEpAIH JKYHeni TONTapblH;  Kas3ipri
TaKCOHOMMS/Ia KOJJIAaHBUIATHIH TaKCOHOMUSIBIK KaTeropwsijap; Kasipri eciMIik
YKaMBUIFBICBIHBIH HET13T1 TY3YILIUIEpi peTiH/Ie TOMEHT )KoHE KOFApFbl OCIMIIKTED;
JKYHelnl  TomTapAblH — KeJjieMi,  OCIMAIKTEpAiH  reorpadusuiblKk  Tapajysbl,
OCIMIIKTEPiH YKOJOTHSIIBIK JKYHenepaeri peli; apTypii TONTaFbl eCiMIIKTepIiH
KAaCHETTEpPiHIH MpPAaKTUKAJIBIK MaHBI3bIH; iCTeH aJybl Kepek: ociMIiKTep.i
TonTapra Oeiny; eCIMIIK OKUIACpiHIH MapyallbUIbIK KaCHETTEepiH Taxipuoesae
KOJJaHy; ©CIMIIK OpraHU3MiHIH aHATOMUSUIBIK, MOPQOIOTHSIIBIK  JKOHE
(DU3MONOTHSIIBIK  €PEKIIEIKTEPIH, OJapAblH JKYHelli JKIKTedy NPHHIMITEPIH,
COHJaii-aK oylap/IbIH KYPBUTBICHI MEH KbI3METTEPIiHIH TIPIIIK €Ty )KaraaiiapbiHa
TOyenAiNiriH Ouly Heri3iHAe YCBHIHBUIFAH OCIMIAIK OOBEKTUIepiH Tanjay;
JUXOTOMHUSIIBIK KUITTEPl Kacail Oimy; marabLIapabl MEHTepy: Kyieni Kypaemi
TONTApFa JKaTaThlH OCIMJIKTEp/l aHbIKTAy; MMKPOCKOMHs, Ipernaparrap,
ICKH3JIep, repOapuiiMeH KYMBIC; OCIMIIKTEpIi TonTapra 0eiy
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Maxkcarbl. Kazakcran Pecnyonukacel men 1IKO ¢opackiHbIH epekiienikTepi,
OJIap/bIH KaJBINTacy >KOJApbl MEH 3aHIBUIBIKTApbl, O©CIMIIKTEPIIH >KYHeli,
OKOJOTHSUIBIK ~ JKOHE  KYPBUIBIMIBIK  OPTYPJIIri,  coHjaaii-ak  onapJblH
OUOIICHO3IapIaFbl PONIHIH CHIIATTAMANAPBL, YKOHOMHKAJBIK MaHBI3BI JKOHE
KOpPFaJIybl TypaJibl O11iM KeIlIeHiH KalbIITacThIPY.

Masmynbl. KP xone IIKO xnumateiH, TONBIparbiH jkoHE (uiopackiH 0Oeiy
epekIelnikrepi, aram-0yra QuopachlH HHTPOAYKLHMsUIAY, MojeHH (iopa MeH
apaminenTep, ¢uopucTHKaNbIK 3epTrey omicrepi, KP »xone IIKO d¢uopacsin
KyHeni Tangay, diopaHbiH OMOMOP(THI Tayaybl, (IIOPaHbIH (UTOLEHOTHKAIIBIK,
TaJaybl, OCIMIIKTEP/IIH 3KOJIOTHSIBIK TONTAPbI, SHAEMHU3M, PEIUKTLIIK TaJIaybl,
Kb3bu1 kiTan oobekriepi. ['epbapuzalius xoHe 6CIMAIK TYPICPIH aHBIKTAY.
KyTtineTin oKy HaTH:KeJIEpI:

Biny: mnonHiH TtepmuHonorusicbid, Kasakcran PecnyOnukacel sxone IlIbiFbic
Kasakcran o0nbIChl (hIIOPAChIHBIH epeKIIeNiKTepit, (IopaHbl TajnayablH Ka3ipri
3aMaHFbl TACUIEPIH, T'e000TAaHHKAJBIK JKOHE (DIOPUCTUKANBIK aylaHIaCThIPY
NPUHIUNTEPIH, OCIMAIKTEPAIH HEri3ri JKyHenl »OHE DKOJIOTHMSUIBIK TONTAPbIH,
epeKILeNIKTepiH. KOPBIKTAaFbl, YITTHIK MapKTeri, KopbIKiIanapaarel Kazakcran
PecnyOiinKachIHBIH K9HE OOJBICTHIH OCIMJIIKTEp AYHHUECIH KOPFay/bl; icTell amybl
Kepek: (IOpUCTHKAJBIK 3epTTeyiepae OimimuepiH KoijaHy, (iaopanapasiy
CYI0achIH KYPacThHIPy XKoHe oiapsl Tangay, Kazakcran PecryOiuKackIHBIH CHpEK
KE3/IECeTiH OHE KOpPFallaThIH OCIMAIKTEp TYpJiepiH TaHy, KOJUIEKIUsIapIa,
cei30anapaa, TaOUFaTTa; ©CIMIIK OPraHU3MIiHIH aHATOMUSIIBIK, MOP(OIOTHSIIBIK,
JKoHE (PU3HOJOTTSUTBIK, ePEKIIEeNiKTEePiH, OapAbIH JKYHeml JKIKTeTy MPHHIUITEPIH,
COHJIaii-aK ONapAbIH KYPBUIGICHI MEH KBI3METTEPiHIH TIPIIJIK €Ty JKaraaiiapsiHa
TOYeNIUTITiH 01Ty Heri3iHAe YCHIHBUTFaH OCIMIIK OOBEKTIIEPiH Talay; MEHIIIKTI:
(hIOpUCTHKANBIK 3€pTTeY OHicTepi, OCIMAIKTEp KaybIMIOACTHIFBIH CHIIATTAy
omicrepi, TYpIEepAiH apeanblH aHBIKTAy OIiCTepi, OOTaHMKAJBIK OOBEKTiIepMEH
KOCiOM JKYMEIC icTey OimiMaepi MeH TaFaplIaphl..
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MakcaTtbl. bakanaBpapiH KociON KBI3METIH TaOBICTHI )KY3€ere achlpy YIIiH KaKeTTi
HETi3T1 IUKJI TIOHJEPiH TePEeHIpeK 3epTTey YIIiH (PU3UKANBIK KOHE KOJUIOHITHIK
XUMHS OOHMBIHINIA TEOPHSUTBIK OiTiMaepIi aiy.

Ma3zmMyHbl. Ou3HNKAIBIK JKOHE KOJUIOWATHIK XUMUSHBIH AepOec MOHIep peTiHie
mafima Oodysl. 3aT  KYpPBUIBIMBI  Typallbl  UTiM  Heri3mepi. XUMUSITBIK
TEpMOAMHAMUKA Heri3fepi. XWMUSIBIK KHHETHKA. XUMHSUIBIK Tele-TeHIIK.
Epitiaminep. dazansik Tene-TeHIiK. JunarpammaHbiH JKarJIanbl.
ONeKTpOXMMUSUTBIK ~ Tporiectep. berki  KyObuteictap. Jlmcmepcti  kyHenep,
OJIap/bIH TYPAKTBUIBIFB KOHE KOATyJANMSCHL. OPTYPJi OAICTEPMEH IHCIIEPCTIK
JKYHernepi ay skoHe Ta3apty. Jlucriepeti xyienepiH *Keke KIacTapsbl.

KyTinerin oky HoTH:KeJIEPI:

Binyi kepek: ¢3HKaNbIK >KoHE KOJUIOMATHIK XUMHUSHBIH AepOec MOHAEp peTiHae
rmaiira  Oomybl, 3aTTBIH KYPBUIBIMBI Typajlbl 1MiM  Heri3zepi; XHMHSUIBIK




TEpMOAMHAMHUKA HETi3/Iepi; XUMUSIBIK KHHETHKA JKOHE XMMISUIBIK Tele-TeHIIK;
epiTinainep; ¢a3aiblK Tere-TeHIIK )KOHE KYil uarpaMManapsl; SJIeKTPOXUMHUSUIIBIK
TporecTep MeH OeTTIK KYOBUIBICTAp; AWCIIEPCTI JKYHernep; AWUCIEpCTi xKykenepai
OPTYPJi OSAICTEPMEH ally JKOHE Ta3apTy; OUTy: XHMHSUIBIK peaKIHsIIapIbIH
TEpMOAWHAMHUKANIBIK  CHIIATTaMajlapblH  JKOHE  3aTTapAblH  TeHe-TeHMIK
KOHLICHTPALMSICh; OepifireH 0OacTamkpl >Karfgaiiapia MpOLECTiH —OarbIThIH
aHBIKTAy; EKUTIK TeTeporeHxi JKyHemepieri Karap emip cyperTiH Qasaiapisiy
KYpaMbIH aHBIKTAY; KapanaiblM peakuysuiap YIIiH KHHETHKAJIBIK TEHIEYIEp KYpY;
0eTTiK KYOBUIBICTap/AbIH TEPMOAMHAMUKACHIHBIH HETi3T1 KaThIHACTapbhIH KOJIaHa
OTBIPBIIT ~ €CENTEyJiep  JKYPri3y JKOHE JUCIEPCTI  KYUEeNepIiH  HerisTi
cUIaTTamMajapblH = ecenTey; aACOPOLMSHBIH SHEPreTHKAJBIK IapaMeTpiiepiH
ecenTey; KOJUIOMATHIK EpITIHALIEepIl aly JKOHE Ta3apTy; SKCIEPUMEHTTIK
aKnaparThl JKaJIbUlay JKOHE OHJEY 3€pTXaHaNbIK €CenTep TYPiHIE; HENIK eTy:
XUMUSUTBIK ~ peakUMsUIapAblH  KbUTy  a¢ddexTimepi  MeH — Teme-TeHIIK
KOHCTaHTaJapblH €CENTey JaF[bUIapbl; XHMUSUIBIK TEHe-TeHOIKTI ecenTey
aaicTepi, ancopOLus aMachlH JKOHE MEHIIIKTI O€TiH, TYTKBIPIIBIFBIH OJIIeY; OKY
npolecinae ke3aeceTiH HakThl XUMHSUIIBIK MpoLiecTepae naiianany yIIiH Herisri
XUMUSUTBIK ~ 3aHAAPIbI, TEOPHSUIApHbl, 3aHABUIBIKTAPABI  JKOHE  XHMUSUIBIK
TYPJICHIIpYIEPl MEHrepy; OpTYpJli XUMHSUIBIK TalChIpMasapsl MUy YIIiH
ecenTey diCTepiH KOJJIaHy.
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MakcaTbl. XuUMHUs KOHE MONUMepIiep QU3UKACH KoOHE ONap/IbIH aaM eMipiHieri
pedIi Heri3AepiH 3epTIey.

Ma3mynbl. [loaumeprnep XUMHACHI 3epTTe€y OOBEKTLIEPI CHHTETHUKANBIK JKOHE
TaOWFM TEKTI mMoJuMepsiep OONbI TaObUIATHIH FBUIBIM peTiHae. OmapabiH
KHaCCHq)PIKaI_H/IﬂCI)I, HOMCHKJIAaTypacChl JKOHE XUMUAJIIBIK KYPbUIBICBIHBIH
epeKIIeIiKTepi. CHHTETHKANBIK OpTaHHUKAJIBIK, OPraHOdJIEMEHTTIK,
OeliopraHuKaliblk ~ JkoHe  Taburu  moiuMmepnep.  [lonmmmeprneHy — koHe
COTIONTUMEPIICHY TYpPJepi: PaauKaIIbIK, KATHOHIBIK, AHHOHIBIK >KOHE HOHJIBIK
KOOPAMHAIMSUIBIK, OMYyJbcHsl. KepceTireH mojuMepsieHy —IpolecTepiHiH
epeKILeITiKTepi. [onumepnenyniy  Texerimrepi MEH  perTeyurijepi.
[MonukoHaeHcanus: Tene-TeH K JKoHe Tere-TeHIiK eMec. [lomumeprnepiy xoHe
HOJTMMEPJTi KOMITO3UIMSUIBIK MaTepHaIAapIbIH XUMHUACH MEH (DH3HKACHI.
KyTijieTin oKy HOTH:KEIEPI:

Binyi kepek: yHTaK, KaTThl 3bIMBIPaH OTBHIHBI JKOHE MOIMMEPIi KOMIIO3UIUSIIBIK
MaTepuaap eHipiciHe KOJIJIaHBUIAThIH YKOFapBI MOJICKYJIaJIbIK
KOCBUIBICTAP/IbIH ~ KYPBUIBIMBI MEH KacHueTrTepl Typajibl Ka3ipri 3aMaHfbl
TYCIHIKTEp/i; MOJMMeEpJep CHUHTE3IHIH JKOHE OJap/blH XUMHSUIBIK TYPJICHYIHIH
TEOPISUIBIK HETi3lepiH; IMOIMMepii KOMIO3ULMIBIK MaTepHalgapasl JalbIHAAY
Ke3iH/Ie OTeTiH Heri3ri (U3MKa-XUMHSUIBIK TPOLECTEeP/li; YHTAKTAPbIH, KAaTThI
3BIMBIPaH OTBIHIAPBIHBIH, TONTUMEPIl MaTepHaIIapIblH KACHETTePIH aHbIKTay IbIH
CTAHIAPTTHl ONICTEPiH;: IMOJUMEpITI MaTepHaIapIblH, MBUITHIKTAPABIH, KaTThI
3bIMBIDAH OTBHIHIAPBIHBIH KACHETTEPIH CTaHIAPTTHI ojicTeMernep OoMbIHIIA
3epITey XKYprizy;: MoIUMepIep/Ii, TOIUMEPITi KOMIIO3ULUSIIBIK MaTeprasiap MeH
OJIap/IbIH Heri3iHjeri OyHbIMAap/ bl ChIHAY KELIeHIH JKYPri3y 9JIiCTeMeciH TaHmay
TOXIpHUOECiH MEHrepy; OKY MPOLECIH/IE Ke3AeCeTiH HAKThl XUMUSUIBIK IPOIECTep Il
TYCIHAIPY XOHE MaljaNaHy YIIIH HETi3ri XUMHUSUIBIK 3aHOapAbl, TEOpHUsIIapabl,
3aHIBUIBIKTap/IBI JKOHE XUMUSUIBIK TYPJICHIIPYIEpIi MEHrepy; OKY ’KOHE FhUIBIMH-
3epTXaHANBIK CHIIATTaFbl OPTYPJi XHMHSUIBIK TallChIpMalapibl IHemy YIOiH
€CenTey ONICTepPiH KOJIAaHy; XHMISUIBIK MaTepuagiapasl (QU3HKAIbIK JKOHE
XUMIBUIBIK KACHETTEPiH eCKepe OTBIPHII, Kayilci3 maiaaaany oficTepiH MEHrepy.
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MakcaTbl. OCIMIIKTIH  OpraHM3MIepiHAE  Ke3IecCeTiH  (DHU3HOIOTHSITIBIK
MPOLIECTEePiH HETi31HIe KATKaH KaINbl KYPbUIBIMAAP MEH HaKThl MEXaHHU3MJIEp
Typasibl  OUTiMAI  KaNBINTACTBIPY JKOHE OCIMIOIK OHIMAUITIH  apTThIpyFa
OaFrpITTAIIFaH TOKIPHOEIIK oiCTep Il HeTi3aey.

Ma3myHbl. OciMaikTep (HU3HOIOTHICH FBUIBIM peTiHe. OCIMIIIK KacyIIachIHBIH
KYPBUIBIMJIBIK ~ €PEeKIIETIKTepl JKOHE  XHMHSIBIK KYpambl;  OHBIH JKaHyap
JKaCyIIaChIHAH afbIPMAIIBUIBIFEL, OCIM/IK JKACYIIACHIHBIH TOTUIIOTEHTTIIT1, OHBI
ociMIIiKTep OMOTEXHONOTHSCHIHAA TAimanaHy, OCIMOIKTEpIiH KOMipTeKTi
KOpEKTEeHyl: XaIbIpak MMrMeHTTepi, porocunares xummsmi, I, II doroxyitenepnin
Kypambl MeH (QYHKIMSIIAPHI, 6CIMIIKTEP/IH Cy alIMacybl, MHHEpaJIIbl KOPEKTEeHY1;
OCIMAIKTEPIIH THIHBIC AJIybl: JHEPIUs alMacy; eCIMIIKTEepAiH eCyl MEH Jamysbl,
¢uroropmMonzap.

KyTinerin oky HoTH:KeJIEPi:

Biny kepek: eciMIik (HM3HOIOTHSICHIHBIH IIOHIH, MIHJICTTEPiH XOHE TapUXBIH;
OCIMZIK ’KacyIIaJlapbIHBIH TOTHWIIOTEHTTLUII; ©CIMAIKTepIiH KeMipTeriMeH
KOpEKTEHyl; eCIMIIKTepiH Cy aJIMacybl; oCIMIIKTIH Cyabl OyJaHybl, 6CIMAIKTIH




KYpFaKIIbUIBIKKA TO3IMAIITiHIH HeTi31; MUHEpaJIbl KOpPEKTEHY,
TBIHAWTKBIIITAPABl  KOJNJMAHYABIH (PU3MONOTHSUIBIK  HETi3zepi; ©CIMIIKTepIiH
TBIHBIC AJTYBI; THIHBIC aly Ti30€TiHIH Kypampaac OelikTepi; TOTBIFY Qocdopiany
MEeXaHM3Mi; OCIMIIKTEepIiH ecyl MeH Jamybl, (UTOropMOHIAp; eciMIiKTep.i
KOpFay/IblH JKoHE TO3IMIUTITIHIH (HU3NONIOTHSIIBIK HETi3AepiH; icTel aaybl Kepek:
onebu nepekke3aepre OHOMMorpadsIbIK 137ey KYpri3y; eciMIiK 00beKTiIepiMeH
ToXipHOenep ocmapblH HAKTHl OpBIHIAY; Tipi OCIMIIKTEPMEH JXYMBIC icTey,
OakpuIay XoHE TKIPUOENiK OCIMAIKTEP/AiH albIPMAIIbUIBIFBIH CaJIBICTBIPY KOHE
Taly, eciMAiKTepIiH (U3NOJIOTUIBIK KOPCETKIMTEepPiH kKO  OOWBIHIIA
TOXipuOenep opHaTyFa; TpadUKaIbIK KECKIHIEpl MalladaHbIll HOTHXKEICPIi
KYpacThIpy >KOHE KOPCETKIIITepZi CalbICThIPY; >KUHAKTAy >KOHE KODPBITHIH/IBI
)Kacay; YCHIHBUIFaH 3aybIT OOBEKTUIEpiH Taljay; AaFAbLIapbl GOyl Kepek:
HETi3ri (PU3MOTOTUSIIBIK TPOIECTEPIi 3epTTey OOMBIHINA TKIpHUOENep KYPrizy;
OCMOCTBIK ~KBICHIMJIbI, TPaHCIUPAIMSIHBIH, (OTOCHHTE3IH, THIHBIC aIlyJbIH
KapKBIHABUIBIFBIH aHBIKTAY; XJOPOPWLIAI 06N ajay >KOHE OHBIH MeJIIepi MCH
(U3UKa-XUMUSUTBIK KAaCHeTTepiH aHBIKTay; OCIMIIKTEpHIiH ©Cyl MEH JaMyblHa
OpPTYPJli MUHEPAJIJIBIK DJIEMEHTTEP/IiH 9CEpiH aHBIKTAY.

MaxkcaTpl. OciMIiK oprann3MIepiHie Jaja eCiMIIKTepiHiH HETI3r1 TonTapbIHaa -
CYKKYJEHTTeplle, rajnopurrepae, mnerpopurTepae OoiaThiH  (PU3NONTOTHSITBIK
TPOLIECTEPAIH )KYMBIC iCTey epeKIIeNiKTepl Typaibl OLTIMl KJIBIITACTHIPY.

Ma3smynbl. Jlana eciMIiKTepiHIH HETi3ri TONTaphl — CYKKYJICHTTEp, TaloduTTep,
NeTpOQUTTEPIiH BEreTaTUBTIK JKOHE TeHEpaTHBTI MYyIIEJEPiHiH KYpBUIBIC
epekienikrepi. OnapApiH  (QU3NONOTHSIIBIK MPOLECTEPiHIH OWOIKOIOTHSITBIK
epeKIeNikTepi (ThIHBIC alybl, (POTOCHHTE31, CY aIMacybl, MUHEPAJIIbl KOPEKTEHYI,
ecyl MEH JlaMybl) JKOHE Cy TallllbUIBIFbIHA, JKOFAphl TY3/BUIBIKKA JKOHE TaCThI
TomnbIpakka OaiimaHpicThl Oellimaeny mexaHusmjepi. CyKKyJIeHTTep, rajopurrep

Ocimi JKOHE MeTPOGHUTTEPIH HEri3T1 OKiepi.
Jlana KTEp Kopeit K)(TiﬂeTiH OKY liIBTI./I)Re.]'l.ep.i: o
ociMIiK aHaroM | biHAsl | Bimy: nama OCIMAIKTEPIHiH HEri3ri TOMTaphi — CYKKyJIeHTTEp, .ranod)mTep,
s MACHl | MEMJIEK | MEeTpO(UTTEepPIiH BEreTaTHBTIK JKOHE TI'CHEPaTHUBTI MYLICJIEPiHIH KYpBUIBIC
TEPIHIH KOHE eTTIK | epeKLIeNiKTepiH; oiapably (UIHONOTUSIIBIK [POIECTEPIHIH OUOIKOIOIHAIIBIK
u3mon MOp(o | aTTecTa | epekuIemiKTepiH (THIHBIC —ainybl, (OTOCHHTE3i, Cy aIMacybl, MHHEPAILIbI
Orusich JIOTHsIC s KOpPEKTEHYl, 6Cyl MEH JaMybl) JKOHE CY/bIH >KETiCICYIIUTIriHe, KOFapbl TY3/bI
bl JKOHE TACThI TONbIPaKKa OailIaHBICThI OeHiMIENy MeXaHU3MJIEPiH; CYKKYJICHTTED,
ranourTep oHe NeTpoUTTEpAIH HEri3ri eKijjepl; icTeil adybl Kepek: o1e0u
Jepekke3nepre OuOnuorpagusuiblK 134€y IKYprisy; eciMIiKk oObeKTiiepiMeH
TOXIpHOEesep JKOCIapblH HAKThI OPBIHAAY; Jajia 30HACBIHBIH Tipi ©ciMIiKTepiMeH
JKYMBIC JKacay, Jaia ecIMAIKTepiHe TOH OeJriiepil CalbICThIpy MXKoHe Taly;
(deHONMOrMsIIBIK  OaKpUIAyIap IKYpPrizy; Janafa ©ceTiH OCIMIIK OpraHM3MiHIH
AHATOMUSITBIK, MOP(OJOTHSUIBIK JKOHE (PU3MOJOTHSUIBIK EpeKIICTIKTepiH Oiy
HETi3IH/e YCBIHBUIFAH OCIMIIK OOBEKTIIepiHe Taigay kKacay, AaFablIapbl
QosIybl: 1ana ecCIMIIKTEpiHIH BEreTaTHBTIK JKOHE TeHEpaTHBTI MYIIEJepiHIer
Heri3ri (U3UONIOrHsIIBIK MPOIECTEepIi 3epTTey OOMBIHIIA TIKIpHOEIep KYPri3y.
KOCIITEHAIPY IIYHJAEPI
Tanjaayasl nonjaep (TII)
Makcatbl. benMe xone 6ay-0aKia eciMIiKTepi, oTapIablH JKIKTeIyi, OHOIOTHACH
JKOHE KYTIMIi Typaibl TYCIHIKTEPl KaJIBIITACTHIPY.
OKB}TY Ma3mynsl. ['yn ecipyniy OMOIOTHSUTBIK HET13/1epi; YiiAe ecipiieTiH eciMaAiKTep iy
TOKIPH | ayryam TypIijiiri, >KIKTeNIyl )oHE MaclopTTaybl, T ©CIMIIETKPAIH IIBIFY Teri;
6eci | rvini ecipy; rymmepai yii-Kaiinapra OpHATACTBIPY; ALIBIK, KAGBIK TOMBIPAKTAFHL
(MEKTE | [onni ocimikTepai  OCIpYTiH  ArpOTEXHHKACH, KachUl eKmenepai skobanay;
beame IITIH (opucTrKa, OU3aiiH; y9acke AM3AWHBIHIAFEI TYJ3apiap; Tyia3apiap MEH TacTh
JKIHE Mukpo | conmik- y4dacKkenepii OpHAJIACTHIPY; OKY-TIKIPHOEIiK ydacKke: YHBIMAACTHIPY, KYPBUIBIM.
Oay- Guoror | nenaro KyTijeTin oKy HOTHKeJIepi:
0aKmia )Klgf{e ;H;?:; Biny: xa0pIK >koHe OaKIIa eCiMIiKTepiHiH HETi3r1 TONTaphIH, ONapABIH YHBIMIACY
OCiMI.[iK Bupyco | Towipu | CPENIUEMKTEDIH, ~ alyaH — TYPNIMNiH, OSKONOMMANGIK, OCTETHKANBIK —JKOHE
Tepin TOLHS Gemix | MPAKTHKAIBIK POIIH; OCIMIIKTEpAi OpPHANACTHIPY HPHHLMIITEPI; OCIMIIKTEpI
ecipy amarga | KYTY epexenepin; XaObIK ©CIMAIKTEPIIH HETi3ri aypynapsl; icTeil aqybl Kepek:
poiir | OCIMAIKTEPIIH TONKYKATBIH, IYI3apiap MeH pabaToKTapIbIH, Tyi3apiapIbH
yitbvMa xobanay IKOOaJapblH jKacaylbl, TOIBIPAK Kocranapbit JalblHoay; KaiTa
acThIpy | OTBIDFBI3ATEIH JKOHE aybICTBIPATBIH 3ayBITTAp; OCIMIIKTEPi YPBIKTAHIBIPY KOHE

)

A3BIKTaHIBIPY; OCIMIIKTEPIli TYKHIMMEH JKOHE BETreTaTHUBTI JKOJIMEH KeOeHTy; o3
OakpUTaymapblH HeMece OKCIePUMEHTTepIH CHIIaTTay, OJapHaFbl MAaKCaThIH,
JKYPTi3y MIAPTTaphIH KOHE aJIGIHFAH HOTIDKENEP/i a)KbIpaTa ayajibl; JKaObIK JKOHE




0acka a MoJEeHH OCIMIIKTEpIl KyTim-Oamray >koHe KyTy OOWBIHIIA KaparaibIM
YCBIHBICTApABl KYPACTBIPY JaFabUIapbl OONYBI; ©CIMIIKTEpiH KeOeroi; KaObIK
KoHE Oakia eciMAIKTepiH cepTU(HKaTTay, COHAAl-aK OKY-TIXKipnOe ajaHblH
YHBIMIACTBIPY; OCBUTAIIIA, OUONOTUSHBIH KOJNIaHOAIBI aCIIeKTUIEpi MEH MiHICTTI
JaFAbIIaJIapbIHA He 00TYbI Kepek.

Makcatbl. Kazipri 3amasrel coHmIK 0arOaHIBIKTBIH  YHBIMIACTHIPYIIBLIBIK,
FBUIBIMH JKOHE OJICTEMENIiK Heri3ziepi »oHE KOJJIAHBUIATHIH TEXHOJIOTHsIAp
TypaJjbl O1TiM KellleHIH KaJlbITacThIpy, TYPFBIH Vil ayMaKTapbl MEH [IapyambUIbIK
00BeKTIIepiH KeraiaaHAbIpy OOWBIHINIA MPAKTHKAIBIK MIHIETTEPI NIy Ke3iHe
MIBIFAPMAIIBUIBIK, TOCUITe JalbIHABIK.

OKI’.ITY Ma3myssl. Jlaaamad eIk xKo0amaynarel aliblK TONBIPAKTAFBl COHIIK ©CIMIIKTED;
TOKIPH | magmmadTeik Oak-casbak eHepiHiH 00bekTici peTinaeri ganmmadT; naHmmadTEK
Hexopa beci KOMITO3ULIMSA; KAChUI  €KIENEPIiH IKIKTeNyl; KaJalblK JKOHE aybUIIBIK
THBTI (MeIfTe naHgmadTTap OKyHeciHmeri COHAIK INONTi OCIMIOIKTEp; €Nl MeKeHAep/Ii
0akma TITIH KeTaJlaHAbIpy MPUHIMINTEpi; 3amMaHayn Oak-casOak JaW3aiiHBl, 3aMaHAyH
lrapya Tomsip CORIIK™ | o Ay ThIK AM3aifHHBIH ©3€KTi ypAicTepi.
I BUIBIF aK fenaro KyTinerin oKy HoTH:KeEJIEPI:
bIH MHKPOO m:;aim Biny: optypnmi (GYHKIHOHANIBIK MaKCATTaFbl JKOHE HMHTEphEpIeri ayMaKTapbl
JJaHIIIa HOJIOTH :9)1(?[):1 a6aTTaH}:[pry.Fa apHaJFaH COHIIK ararl ecinf[)liKTepiHiH. ayJaHIaCThIPbUTFaH
Q1B SACBI Gemix | ACCOPTHMEHTIH; JKAChLI KYPBUIBICTBIH OPTYPIli KE3CHICPIHAC KOJJIaHBLIATHIH
Heri3e anarga | AYPUIIAPYAIIBUTBIK ToxipuOenepi; icTed adybl KepeK: OCIMAIKTEpiH,
JKocIap pHIH JKEMICTEP/IiH, TYKbIMIAPIbIH MOPMOIOrHsUIBIK Oenrijepi OOMBIHIIA COHIIK 6ay-
ﬂay ¥ﬁbIM]1 6a1<u1a lHap}/aLHbIJ'{bIFibIHlla K(.)J'IllaHbIJ'IaTBIH aral, 6¥Ta, FYJ'I. JKOHC MIOIITECCIH
acTbipy | ©CIMIIKTEPIIH HEri3ri TYpIepiH TaHy; - CBI3y OHE KOPKeMIK Kypaniap MeH
MaTepuanapibpl naiinanany; JaHmuadT KoOAChIH jKacay, MKOOaJbIK-CMETabIK
KyKaTTamajapiasl a3ipiey, abaTTaHIblpy OOBEKTUIEpiHE OCIMAIKTEpAl TaHaay;
MEHTepY: OTBIPFBI3Y MaTEPHUANIBIH OHIIPY KOHE COHJIIK eKIesepai KyTy TClIaepi;
chI30anap/bl KypacTeIpy, yo0anay jkKoHe OKy, TaOWFH MilliHIAep MeH JaHamadT
JJIEMEHTTEPIH KOHCTPYKTHBTI TypAe cally, JaHTAQTTHIK KOMIO3UIHSIAD
KypacThIpy KaOiJieTi; OMOJIOTUsIHBIH KOJ1IaHOAIIbI aCIIeKTIJIepiH MEHrepy.
Makcatpl. biniMm  Oepyaeri TEXHONOTHMSUIBIK —TOCUIMIH TEOPHSIBIK  KOHE
d/licCHaMAaJIbIK aCHEKTIEPIMEH TaHBICY; Ka3ipri 3aMaHFbl OKBITY TEXHOJIOTHSIIAPhIH
KOJIJIaHY apKbUIbl OHOJIOTMSHBIH OKY YPJICIH MOJEJbICY OSIICTepiHIE OKBITY;
Ouosorusiiarbl  OKy YPHICIH YHBIMJACTBIpYAAa CTYISHTTEpAl WHHOBALIUSIFA
MOTHBALUSIIBIK OaFapiaybl KajiblITacThIPY.
Ma3smyHbl. OKBITY TEXHOJOTHSCHI YFBIMBL; OKBITY TEXHOJOTHSUIAPBIHBIH
opaiyaH/IbIFbl KOHE BIKTHMAJ JKIKTENYi; OKBITY TEXHOJIOTHSICBIH KYpPacThIPYIAFbl
MaMaHHBIH MaFbIHAJIBIK-13/IECTIPY KbI3METI; Ka3ipri 3aMaHFbl OKBITY; OHOJIOrHS
cabaKkTapbiHIa MPOOJIEeMAaIbIK, MOAYJIbIIK, KOOAJIBIK, Keiic-CTaJu, WHTEPAKTHBTI,
aKMapaTThIK-KOMMYHUKAIIMSUTBIK ~ OKBITY,  COHJAl-aK JKacaHAbl  MHTEJUICKT
Bronor Onipi TEXHOJIOTUSICBIH  OKBITY; OHOJIOTUsI ca6a1<TapLIHz[a CBIHH OWJIAyJbl JaMBITY
HSTHBI 5 } TEXHOJIOTUSICBI; OMOJIOTrHsl Ca0aKTapbIHAA TECTTIK TEXHOJIOTHS.
vomor cTiK KyrTisetin oKy HoTHKETEPi:
OKBITY WSHBI | Temaro Y Ky P .
bIH OKHITY | THKAIEL Biny: 6I/IOHOITI/I}I KYPCBIH/IA KOTIMO/ICHHETT], CAPAIARFAH HKIHE AMBITA OKBITY/IbIH
samanay ozicTe X 3aMaHayH SAiCTEPi MEH TEXHONOTMSAIAPBIH; HETisTi HKael 61JI1M §epyﬂ1H KoHE
" Meci Toxipu | OPTA Kalmbl Oimim  GepymiH KaHapTBUIFaH OiimM 6epy Kyheci meH6§p1Hﬂe
. . 6eci OUOJIOTUSIHBI  OKBITY/IBIH OPTYpJl  HBICAHAAPBIH, TOCULAEpPIH, oicTepi MeH
JMIcTEpl KypaJiJapblH MaiiaNnaHy/bl; CTAaHIAPTThI, KOJIaHOAbI, 3aMaHayH TEeAarOruKalIbIK,
omicTep MEH TEXHOJOTHWsIIApABI, OHBIH INIiHAE OpTa MEKTeN IIeH KOJIIeMKIe
cabakrapmel JKOcmapiay »OHE OTKi3y Ke3iHIe KOWBUIFaH MakcaTTap MeH
MIH/IETTEpPre COMKeC KacaH (bl HHTEIUICKT TEXHOIOT HsIaphIH;
OMONOTUSHBI OKBITYIBIH HBICAHIAPHl MEH omicTepiH, OHBIH INIHIE OKY
cabaKTapbIHBIH MICHOCpiHEH MIBIFATBIHAAPBIH: jK00anay KBI3METiH, 3epTXaHaJbIK
SKCHEPUMEHTTEPl, JANalbIK TPAKTHKAHBI, KaMepalAblK OHAEYIi JXoHe T. O.
MeHrepy; OiniM Oepy camachlHOAFbl HOPMATHUBTIK JKOHE KYKBIKTBHIK KYIKATTAPIBL,
OKY-HYCKayJlbIK KyKaTTaMalapAel, OKy OarmapiaManapblHBIH OiliM  Oepy
TYKBIPBIMJIAMANIAPBIH  iCKE€  achlpy  VIIIH  aFbIMJAFrbl  OKY-YHBIMIACTBIPY
KyKaTTaMachlH 93ipieyai MeHrepy.
buoaor Oupipi | MakcaTbl. bHOTOrUsaFsl CHIHBIITAH THIC JKYMBICTAP/BIH TEOPHUANBIK HETi3Aepi
usl buonor CTIK Typajbl HAESIIapIbl KAJIBINTACTHIPY JKOHE KOCIOM MaceneNepi mIenry YIIiH ajFaH
00liBLIH (I)E,I:;,; memaro | OinmiMi MEH JHaFabUTapBIH MaianaHy.
ma smicre | THKAH N{a3M¥H1>1. Buosorusi OOMBIHIIIA CHIHBITAH ThHIC HKYMBICTAP/IbIH, Ma3MYHbI HaHe
CBLIHBIIT Meci K YHBIMIACTBIPBUTYBI; CBHIHBIIITAH THIC YKYMBICTAP/IBIH TYPJIEPi;, CBHIHBIITAH THIC
aH TbIC TOXKIPH | )KyMBICTApABIH THIMAUITIH apTTBIPy >KOJNJAaphl, Kypaljapbl; cabakTaH TEIC,
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MEKTENTEH ThIC JKYMbICTap; OMONIOrHsi OOWBIHINA FHIIBIMH-3EPTTEY >KYMBICTapHhI;
y#ipmenepni, (GaxkyabTaTHBTEpAl, 3JEKTHBTI KypcTapibl YHBIMAACTHIPY, OTKI3y
ozicTeMeci; CHIHBINTaH THIC JKYMBICTAPIBIH OPTYpPJIl HBICAHAAPHI MEH TYpJIepiH
YHUBIMIIaCTBIPY, OTKI3Y SfiCTEMEC.

KyrineTin oKy HoTHKETEPI:

Biny: Owonormsi OOWBIHIIA CHIHBINTAH THIC JKYMBICTHIH MAa3MyHBl MEH
YUBIMIIaCTBIPBUTYBIH;  CBIHBIITAH THIC JKYMBICTBIH HBICAHIApPBIH, TYPJEPiH;
CBHIHBINTAH THIC >KYMBICTBIH THIMALUITIH apTTHIPY JKOIAAPBIH, KYypalgapblH;
cabaKTaH ThIC, MEKTENTEH THIC XYMBICTApIbl; OHONIOTHS OOWBIHINA FBHUIBIMH-
3epITey KYMBICTAphIH; YHipMenepai, (akylIbTaTUBTEPi, IJIEKTHBTI KypCTapibl
YUBIMIIACTBIPY, ©TKI3y OJICTEMECiH; CBHIHBINTaH THIC JKYMBICTBIH OpTYpIIi
HBICAHAApPbl MEH TYpJEpiH YHBIMIOACTBIPY, OTKI3y oJicTeMeciH;: Ouonorus
OOMBIHINIA CHIHBINITAH THIC JKYMBICTApJbl YHUBIMIACTBIPY Ke3iHme OuriM Oepy
JKOCTIapJIapbIH a3ipiiey; OHOJIOrHs OOMBIHIIA CHIHBINTAH THIC, MEKTEIITEH ThIC )KoHE
cabaKTaH TBIC KYMBICTAPJIbl JKY3€re achlpy apKbUIbl MHHOBALMSUIBIK OiiiM Oepy
MIHJIETTEPIH iCKe achIpy YIIiH OUTiM Oepy OpTachIHBIH KOMIIOHEHTTEpiH TaHIAY;
MearorTiH KoaciOu )KeTULAIpyiHiH aXKpIpamac Kypamaac 0ediri peTiHie ChIHBITaH
TBIC JKYMBICTapbl  YHBIMAACTHIPYABIH HBICAHIAPBIH, OJICTEpiH  KOJIJAHY
JAFBUTAPEIH MEHTePY; OiiM Oepy calachlHIarbl HOPMATHBTIK KOHE KYKBIKTBIK
Ky)KaTTap/pl, CHIHBINTaH THIC JXYMBICTapIbl ITaiijianaHa OTHIpBIN, OuliM Oepy
TYKBIPBIMJAMAJIapbIH  ICK€  achlpy  VIIIH  aFbIMJarbl  OKY-YHBIMIACTBIPY
KyKaTTaMachlH 33ipiiey JarAblIapblH MEHrepy; Ononorusi OOMbIHIIA KYMBIC.
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Maxkcartbl. binim anymbuiapaa TEOpHSIIBIK JKOHE NPaKTHKAIBIK OUTIM KYHeciH,
XUMUSI MYFaIIMiHIH KOCIOM MeAarorukaiblk KbI3METiHIH OitiM Oepy MiHaeTTepiH
miemy  OUTIKTepi MEH  JaFapUIapblH  KaJBINTACTHIPY, COHJai-ak  OiiiM
aNylIbUIapAbIH  KEeKe JKOHE KociOM JaMybIHBIH JKOCHApJIaHFaH JIeHreHiH
kamTamachi3 ery yuiiH AKT-Hbl Koca anranaa, OutiM Oepy TEXHOJNOTHUsIIApBIH,
OKBITY dflicTepl MEH KypaJIapblH HETi3Ai TYplle TaHuay jKoHe THIMII maiinanany
KaOineri.

Masmynsbl. bBirim  Oepy yibIMIapbiHIa XUMHSHBI OKBITYIBl KaHFBIPTY/A
MHHOBALMSIIBIK TEXHOIOTHSIIAP b KOJIJIaHy. XKobanay-3eprrey
TEXHOJOTHSJIAPBIH, CBHIHM OWJIay MEH MNpoOJeMallblK OKBITYIbl  AAMBITY
TEXHOJOTHSJIAPbIH, KON [EHTeWNi OKBITY TEXHOJOIHAJIApbIH, OHBIH JKOHE
MHTEPAKTUBTI TEXHOJIOTHSJIAP/AbL, JKENUIK JXoHE HU(PIBIK TEXHOJIOTHSIAP/IbI
JKOHE JKaCaH/Ibl MHTEJUIEKT TEXHOJIOIHSIAPhIH MeJaroruKa cajachlHa KOIaHy.
KyrTisieTin oKy HoTHKETEPi:

Biny: Oinim Oepy yiHbIMIOapblHOa XHMHSHBI OKBITYIbl JKaHFBIPTYHAFbI
MHHOBALWSUIBIK TEXHOJIOTHSIAp; JKobajay-3epTTey TEeXHONOTHSIAPBIH, CHIHH
oinaysl )koHe POOJIEMaIbIK OKBITYABI JAMBITY TEXHOJIOTHSIIAPBIH, KOI IEHIeHi
OKBITY TE€XHOJIOTHSUIAPBIH, OWBIH )KOHE MHTEPAKTHUBTI TEXHOJIOTHSUIAPABL, KEJIUIIK
JKOHE UU(MPIBIK TEXHOJOTHSUIAPIb, OHBIH INIHAE JKACAaHAbl HMHTEJUIEKT
TEXHOJIOTHSIIAPBIH TIeIarOrKaIBIK KbI3METTE KOJIaHy;

ickepuiri: e3iHIH kociOM KBBBMETIHIH MiHAETTEepiHE coiikec OimiM  Oepy
TEXHOJOTHSIIAPEl MEH OKBITY TOCUINEpIH HETi3Ai TaHgay MeEH NaigaiaHyIsl
JKYy3ere acelpy; akKmapaTTBIK MopTajzapaa OiuriM Oepy pecypcTapblH TaHAAyIbI
XKy3ere acplpy; II€arorMKajiblK KBI3METTI YHBIMAACTBHIPY YILIIH KOMIIBIOTEPIIiK
Kypanjapael —TaiinanaHy, OKy IpOLECiH YHBIMAACTBIPYIBIH BapHATHUBTIK
(dhopmatTapsl meHOepiHAe OKy cabarbIH xKobamay;

ickepuiri: e3iHiH KociOM KBI3METiHIH MIHAETTepiHEe coiikec OimiMm  Gepy
TEXHONOTHSIIAPEl MEH OKBITY TOCUINEpIH HETi3Al TaHmay MeH NaimanaHyasl
JKY3ere achelpy; aKmapaTTBIK MopTajmapaa OimiM Oepy pecypcTapblH TaHAAyIbI
XKY3ere achlpy; II€arorvKajiblK KbI3METTI YHBIMAACTBIPY YILIIH KOMITBIOTEPIIIK
Kypanjapabl TaiinanaHy, OKy IpOLECiH YHBIMAACTBIPYABIH BapHATHUBTIK
(hopmatTaps! meHOepiHAe 0Ky cabaFbIH Kobamay;

MeHrepyi Tuic: 3amanayyn OimiM Oepy TEXHOIOTHSIIAPHI KOHE OKY cabarblH OTKi3y
TEXHOJIOTHSIIAPEI; 3aMaHayd KOMITBIOTEPIIIK Kypangap, OHBIH IIIiHAE >KacaHIbI
WHTEIUIEKT TEXHOJOTHACH; alllbIK aKNapaTThIK OiiM Oepyae MHTEpPaKTHBTI e3apa
IC-KMMBUIJIBI iCKE achIpy TaCcUIAepi.
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MakcaTbl. XUMHUSAIQH CHIHBINITAH THIC KYMBICTBIH TEOPHSUIBIK HETI3Iepl Typajbl
TYCIHIK KaJIBINITACTBIPY JKOHE KociOM Macenenep/i menly YIIiH aiFaH OutiMi MeH
JaFIbUIAPBIH MaiIanaHy.

Ma3smyHbl. XuMmus OOHBIHINA CBIHBINTAH THIC >KYMBICTAPIBIH MAa3MYHBI XKOHE
YUBIMIaCTBIPBUTYBI; CBIHBINITAH THIC JKYMBICTApIBIH TYPJEpPi; CHIHBIITAH THIC
JKYMBICTApJIBIH THIMAUITIH apTTBIPY JKOJJIApBL, Kypangapbl; cabakraH TbIC,




JKYMBICT
apabl
yiibIMIa
CTBIPY
JmicreM
eci

Oeci

MEKTENTEH THIC >KYMBICTap; XMMHSI OOWBIHINA FBUIBIMU-3EPTTEY >KYMBICTAaphl;
y#ipmenepni, (GaxkyabTaTHBTEpAl, 3JEKTHBTI KypcTapibl YHBIMAACTHIPY, OTKI3y
ozicTeMeci; CHIHBINTaH THIC JKYMBICTAPIBIH OPTYpPJIl HBICAHAAPHI MEH TYpJIepiH
YHUBIMIIaCTBIPY, OTKI3y oicTeMeci. XUMMSUIIBIK 3aTTapMEH XKYMBIC iCTey Ke3iHeri
KayINCi3/TiK TeXHAKACHL.

KyrineTin oKy HoTHKETEPI:

Binyi kepek: xuMusi OOWBIHIIA CBHIHBINTAH TBIC JXYMBICTBIH Ma3MYHBI MEH
YHBIMIaCTBIPBUTYBI; CHIHBINTAH THIC dKYMBICTHIH HBICAHAAPHI, TYPJIepi; CHIHBINTAH
TBIC JKYMBICTBIH THIMJIUIITIH apTTHIPY >KOJNAaphl, Kypajjiapel; cabakTaH TEIC,
MEKTENTEH ThIC JKYMBIC; XHMHUs OOHMBIHIIA FBUIBIMH-3€PTTE€Y  KYMBICHI;
y#ipmenepni, (axkyabTaTHBTEpAl, SJMEKTHBTI KypcTapibl YHBIMAACTHIPY, OTKI3y
ozicTeMeci; CHIHBINTaH THIC J>KYMBICTBIH SPTYpJi HBICAaHIAphl MEH TYpJiepiH
YHBIMIIACTBIPY, OTKI3Y 9JIicTeMeci; KayilCi3liK TEXHUKACHl XUMHSIIBIK 3aTTapMeH
JKYMBIC icTey Ke3iHze; icTeil Oimy: XUuMUst OOMBIHINA CHIHBIIITAH THIC XKYMBICTAPIbI
yibIMIacTeIpy Ke3iHAe OumiM Oepy >KocmapiapblH 93ipiiey; XuMuUsl OoMbIHIIA
CBIHBINTAH THIC, MEKTEIITEH THIC JKOHE CabaKTaH ThIC KYMBICTApbI KY3€re achlpy
apKbUTBl MHHOBAIMSUIBIK OLMiM Oepy MiHAETTepiH iCKe achlpy YIIiH OutiM Oepy
OPTachIHBIH KOMIIOHEHTTEpiH TaHJay, IeJarorTiy KociOM IKeTinmipyiHiH
a)XKpIpaMac Kypamjac 0eJiri peTiHJe CHIHBINTAH ThIC XYMBICTAPbl YHBIMIACTHIPY
HBICAH/IAPBIH, OJICTEpiH KOJJIaHy JarAbUlapblH MEHrepy; JKYMBIC Ke3iH[e
Kayilnci3/lik TEXHUKAChIH MEHrepy XHMUSUIBIK 3aTTapMeH; XuMHs OoMbIHIIA
CBIHBINITAH  TBIC ~ JKYMBICTApAbl  IaigajaHa  OTBIPBIN,  OUTiIM  Oepy
TYXKbIPbIMJIaMaIapbIH iCKe achlpy YIIiH OlriM Oepy cajlachlHAaFbl HOPMATHUBTIK
JKOHE KYKBIKTBIK KYKAaTTap/bl, arbIMJaFrbl OKY-YHBIMJACTBIPY Ky)KaTTaMachlH
d3ipiiey AarIbUIapblH MEHrepy.
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Maxkcarbl. CTylaeHTTep/iH IIbIFAPMalIbUIBIK KaOUIETTepiH [aMBITy JKOHE
TOXIpHOETIK, ecenTey IJkoHe 0Oacka  Kypleinl  Mocelenepai  LIeuryae
OeflopraHMKaJIbIK XUMUSHBIH HETI3ri 3aHaapbl MeH YFbIMIApblH KOJIJAAaHYIbI
yipery, cryneHtTepai OipHelie 0ajama TOCULAEPMEH LICIly XKOJNJApblH YHpeTy
JKOHE ©H TajFamIia3 memiMaepai Tanaay. CTyIeHTTepre XUMUSUIBIK Mocenenep/i
LISy JKOJIApPbIH YHpETyAeri CTyACHTTepIiH OUIIMIH KOHE JaFAblIapbiH
KaJIBIITACTBIPY.

Masmynsbl. Opra MEKTENTe XUMHSHBI OKBITY MPOLIECIH/E eCenTey MiHASTTepiHIH
poni. Xumusi OaraapiiaMachblHIaFrbl XUMHSIIBIK €CENTEeYJEp/iH Heri3ri TypJiepi.
Xumusiaarel (QU3NKAIBIK Mamanap. XUMHSJIBIK €cenTeyinepaiH Herisri Typiepi:
dbopMmynanap, TeHueynep, 3aTTaplblH ~ Kocmamapel, epitiHainep, ToThiFy
peakysuIaphl, peakuusl OHIMIHIH IIBIFBIMIBUIBIFEL. 3aTTApABIH KOCHACHIHIAFEI
apayac ecemnTep, 3aTTapIblH epiTiHaiiepi. Xumus OOWBIHINIA €CenTey eCenTepiHiH
HICIIIMIH TeKcepy koHe Oaranay. Xumusi OOUBIHILIA €CEeNTeY eCenTepiH KYpacThipy
JnicTeMeci.

KyTineTin oKy HOTH:KeIEPI:

Binyi kepex :XumwusHbIH Heri3ri Oenimzepi OOWBIHIIA Op TYpJi KypAEIUIK
JOpeKeciHeri  ecenTepil  MICHIYAIH  OMICTEMENIK  TOCUIIepiH  MeHrepy;
ONIMMITHAJAIIBIK, €CeTTep i MENIyAiH OAiCTEMEIiK TOCUTAEPiH MEHTepY; TEOPHSIIBIK
JKOHE KOJIAaHOANBI CHIIATTAaFBl KYpAEl MIBFapMAaIlbUIBIK €cenTepi mieme Oiry;
KOMIBIOTEP MeH JepOec KOMITBIOTEpIiH KOMETiMeH ecemnTepi Imeme Oiry;
OKYLIBLIAPIBl XUMISUIBIK €CenTepll IIemyre YHpeTy YIIiH MYJIbTHMEIUSUIBIK
Kypalgapabl TaiganaHy oJiCTEMECiH MEHIepy; ecenTep MeH ecenTepHiH
MenriMACPiH JKEeTUIMIPITeH KATTBIFYJIap, OpTa MEKTENTe JKOHE KOJUISIDKIE
cabakrapIel JKOcmapiay »oHE OTKi3y Ke3iHIe KOWBUIFaH MakcaTTap MeH
MIHJETTEpre COMKEeC CTaHIapTTHI, KOJIAAaHOATBI, 3aMaHAYH TIeIarOTUKaJIBIK dJiCcTep
MEH TEXHOJIOTHsIIap/Ibl Tailasafy.
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MakcaTtpl. MekTen XuMHS TOKIpHOECIH OTKI3y[AiH NaWBIHABIK Ke3eHIEepi MeH
dmicTepi Typajbl TYTac Ke3Kapac KaJbITaCcTHIPY.

Ma3mynbl. XuMmus KaOWMHETI JKOHE OHBIH  JKaOIBIKTApHl;  OKBITYIBIH
YHBIMIACTHIPYIIBUIBIK ~ HBICAHIAPHl  JKYHECIHIETT XHUMHUSUIBIK — 9KCICPUMEHT;
XUMIBUIBIK OKCIIEPUMEHT OJIicTepi; XWMUSHBIH HETi3ri OediMaepiH 3epreney
Ke31HJeri XUMILSUTBIK SKCIEPUMEHTTIH TEXHHKACHI MEH OIicTeMeci; XUMUSHBIH
Herisri OemiMIepiH 3epleney Ke3iHJe HeTirl AEeMOHCTPalMsUIBIK TXKipuOenep
MEH 3epTXaHAIBIK XYMBICTAPIBl XKYPTidy oficremeci. XWMUSIIBIK 3aTTapMeH
JKYMBIC iCTeY Ke3iH/Ieri Kayilci3aiK TeXHUKACHI.

KyTinerin oky HoTH:KeJIEPI:

Binyi kepek: MekTenTe XUMUSIIBIK 3KCIIEPUMEHT KYPY CXEMAaCHIH JKOHE XKYPTizy
omicTeMeciH; XUMUSHBIH HETi3ri OemiMIepiH 3epreney Ke3iHAe XUMISIIBIK
JKCIIEPUMEHTTIH TEXHWKAachl MEH ojicTeMeciH; Oimyl Kepek: Herisri




JIEMOHCTPaLMSUIBIK TXKipHOeep MeH 3epTXaHalbIK KYMbBICTapAbl YHBIMAACTHIPY
JKOHE JKYPridy; opTa MeKTenTe cabakTapipl jKoclapiay >KoHe OTKi3y Ke3iHe
KOWBIIFAaH MakcaTTap MEH MiHAETTepre COWKeC CTaHJapTThl, KOoJjaHOalsl,
3aMaHayd IIeIarOTHUKAJIBIK JICTep MEH TEXHOJIOTHsUIapAbl MaigaiaHy Kyprizy
oicTeMeNiK TacuIepiH MeHrepy; OiiM Oepy cajachlHAaFrbl HOPMATHBTIK JKOHE
KYKBIKTBIK Ky>KaTTap/pbl, OKy-HYCKay Ky)KaTTaMachlH, XUMHSUIBIK KCIIEPIMEHTTEP
KYprizy OoifbIHIIAa OKy OaFmapiaManapblHBIH OiiM Oepy TY>KBIphIMJIaManaphlH
iCKe acelpy YIIiH aFbIMJarbl OKY-YHBIMIACTBIPY KY’KaTTaMachlH —a3ipiey
ICKEpIIIKTepi MEH JaFIbUIaAPIH MEHIEPY. .
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MakcaTbl. XUMUSITBIK OHIIPICTIH HETI3T1 YFBIMIAPBIH KATBIITACTHIPY, XUMHUSIIBIK
TEXHOJIOTUSIHBIH, TEOPHMSUIBIK HETi3/IepiMEH TaHBICY, XUMUSIIBIK-TEXHOIOT HSLIBIK
YAepiCTepiH HETi3ri KOMIIOHCHTTEpiH OuTy, COHmad-ak KeHOip MaHBI3IbI
XUMUSUTBIK  OHIMJIEpAIH (KBIIKbUIIAp, aMMHAaK, HECEIHOp, OSTHJICH, IOJIHMEp
MaTepuanap) Keloip eHAIpICTIK TEXHOIOTUsIapBIH €CKepy.

Ma3smynsl. XUMUSUTBIK ©HAIpiCTEpre KOMBUIATHIH Ka3ipri 3aMaHFbl Tajanrap.
Xumus sxoHe sHepreruka. 1ukizar. Xumus enepkociOinneri cy. KarTsl oTbIHIBI
TEpMUSIIBIK OHIey. TaOuFW KaHFbIII Tra3lap/pl, MyHainbel Kaiita enuey. Cyreri,
a30T, OTTeri »JKoHEe KBIIIKpUIIAp OHAipici. Meramnyprus Typanbl JKaJbl
maunimerTep Herisri opraHuKallblK CHHTE3 TEXHOJIOTHSCH. JKOFapbl MOJIEKYIaIIbIK
KOCBIJIBICTAp KOHE OJIap/bl KOJ/IaHy.

KyTinerin oKy HoTH:KeEJIEPI:

Binyi kepek: OHEpKOCINTIK OHE 3epTXaHAIBIK J>KarjaiapAa aca MaHbI3JbI
XUMUSUTBIK OHIMAEP/I OHIIPYIIH HETi3rl TeXHOJOTHSIIBIK MPOLECTepPi, XUMHSIBIK
TEXHOJIOTHSIHBIH HEri3ri acmanrtapbl MEH amnmaparTapbl, XUMHSJIBIK ©HiMJIep/i
OHIIPYAIH KayilCi3MiK TEXHUKACBIHBIH, OHAIPICTIK CAHUTAPUSHBIH KOHE
9KOJIOTHSUIBIK HOPMAaJIapbIHBIH TallalTapbl; OLTyl Kepek: KoJiIaHOalbl XUMHUS
OoifbIHIIA  YITUTK  MIHAETTEpAl  ILIENly; TMOJUMEpJepAiH  KYPBUIBIMJBIK
(dopMynanapblH JKOHE OJapjbl CHHTE3JEY JKOJJAphIH jKacay, MEHIepyi Kepek:
CHHTE3Zey, OKIIayJay >KOHEe XHUMHSJIBIK 3aTTapibl 3€pTXaHAIBIK SKarzaina
Ta3apry, pu3NKa-MeXaHUKAIbIK KACHETTEPiH aHBIKTAy JaFAblIaphl
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Makcatpl. beliopranukanblk 3aTTap/bl CHHTE3JEYAIH SJICTepl MEH oficTepiH
KaJIBINTACTBIPY.

Ma3smyHbl. XUMUSUIBIK CHHTE3/IH JKAJIbl TEOPUSUIBIK HETi3/iepi: XUMMUSUIIBIK
CHHTE3 YFBIMBL, XHMHSIBIK IIPOLECTEPIIH HEri3ri 3aHAbUIBIKTaphl MEH
OackapbUIybl, OeilOpraHUKabIK 3aTTapAbl 06y, IIOFBIPIAHIBIPY JKOHE TazapTy
omicrepi, ['a3, cyibIK koHe KaTThl (hazayapAarbl peakuusuiap. belopraHMKalbIK
KOCBUIBICTAP/IBIH  HETi3ri KJIacTapblH CHHTe3[ey (OKCHATEp, THIPOKCUITED,
KBIIKBULIAP, Ty3/ap). OpraHuKaiblK KOCBUIBICTAP/ABIH CHHTE31. AJH(ATThI XKIHE
XOIIl HICTI KaTapiaplarbl ajMaCThIPy peakiusichl. OpraHuKaIblK KOChLUIBICTAPIBIH
KOHJICHCAIIUS], TOTBIFY )KOHE TOTBIKCHI3J]AHY PEaKIUsIIapPhI.

KyrTisieTin oKy HoTHKETEPi:

Biny: ra3, cyiiblk KoHe KaTThl (ha3ajapiarbl KapamailblM 3aTTap MeH
OelfopraHuKaIbIK KOCBUIBICTAP/IBI CHHTE3ICYNiH HeT13T1 omicrepi,
OeflopraHMKaNbIK 3aTTapibl OOINyHdiH, MIOFBIPIAHIBIPYIBIH JKOHE Ta3apTy/AblH
HeT13T1 oficTepi;

Olry: 3aT cHHTE31 MpPOIECiHIH MaTepHalIbIK Tele-TeHIITiH Kypy, ©HIMHIH
MPAKTUKAJIBIK IIBIFYBIH aHBIKTAY;

MEHrepy: XHUMUSUIBIK OKCIIEPUMEHT JaF[bUIapbl, XUMHSJIBIK 3aTTap MeH
peakuusappl alny MeH 3epTTeY/iH Heri3ri CHHTETHKAJbBIK KOHE aHaTMTHKAIIBIK
amicrepi.
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MakcaTbl. OHIIPICTIH XUMISUTBIK TEXHOJIOTHSACBIHBIH HETI3Ti epexkenepi MeH
TEOPHSICHI )KOHE OJIApJIbIH, OHEPKACINTIK 00BEKTIIepPTe MPAKTHKAIBIK KOJIAAHBLTYBI
TypaJIsl TYCiHIK Oepy.

Ma3myHbl. OHIIPICTIK  XUMISIIBIK-TEXHOJIOTHSUTBIK ~ TIPOLECTEPAiH  HETi3ri
Kypammac OemikTepi (XUMHA ©HEPKOCIOIHAET! INWKi3aT, SHEPTreTHKa, KaTajwms,
KaOIBIKTAP; THAPOMEXaHUKAIBIK, XKBUTY )KOHE Macca alMacy IpoIecTepi).

KyxkipT, a3oT xoHe Qocdop KBIIKBUIIAPEIH, aMMHAKTHL, MOYCBHHAHBI, STHIICH]II,
nmapaduHIl KOHE KaHBIKMAaraH KeMIpCYTEeKTepAi, KypamblHIA OTTeri Oap
OpraHMKaNBIK KOCBUIBICTAPIBI  OHIIpY. Ty3 ’koHEe THIHAUTKBINI OHIIPY
TEXHOJIOTHSICHI.

KyTinerin oky HoTH:KeJIEPi:

Binyi kepek: XUMHSIIBIK OHIIPICTI YHBIMIACTHIPYABIH HETIi3T1 MPUHINOTEP, OHBIH
KYPBUIBIMBI; XUMMSUTBIK-TEXHOJIOTHSUIBIK TIPOLECTIH JKOHE KaJIbl OHIIPICTIH
TUIMALTITIH Oaranay oficTepi; OHEPKOCINTIK OHMIPIC KaFJalbIHIAFbl XUMFSIIBIK
©3repiCTepIiH JKANMBl 3aHABUIBIKTAPBI, HETI3T XUMISUIBIK ~ OHIIPICTEpIiH




KYPBUIBIMBI, YHBIMIACTBIPBUTYHI JKoHE TeXHONOrnsutbIK, pecimaenyi IIIKO >xone KP
XUMUSUTBIK, O€HIH/er] Ka3ipri 3aMaHFbl KoCIIOPBIHAApP. OlTyl KepeK: eHEepKaCcilTiK
OHJIpiC JKarmalbIHIaFel XUMISUIBIK ©3TepicTeplliH 3aHIbUIBIKTaphl, COHAAN-aK
HETI3r1 XUMUSJIBIK ~ OHMIpICTepAiH  KYPBUIBIMBI, YHBIMIACTBHIPBUIYBl  JKSHE
TEXHOJIOTHSUIBIK O€3eH iyl Typasbl OiIiMIepiH KepceTy; XUMHSUIIBIK MPOLECTiH
HETI3T1 cHnaTTaManapblH ecenTey, OepiyireH eHiMIi OHAIPYAiH YTHIMIBI CXEMAChIH
TaHJgay, OHIIPICTIH TEXHOJOTHSUIBIK THIMAUITIH Oaranay, SKCIIEPUMEHTTIK
aKnaparThl JKalIblIay XOHE OHJEY; MEHIrepyl KepeK: XHUMHMSUIBIK OHIipicTepliH
THIMIUIITIH ~ Tajujay  oJiCTepi; ecenTey JaFpulapbl  JKOHE  IPOLECTIH
TEXHOJIOTHSUIBIK KOPCETKIIITEPiH aHBIKTAY.

Makcatbl. XuMHig TIoHI OOWMBIHIIA  OKYIIBUIAPABIH  3€pTTEy  KBI3METIH
YHUBIMIACTBIPYABIH ~TCOPWSUIBIK HETi3epl Typajibl, MEKTeNnTiH OuriM Oepy
NPOLECIHAE OKYIIBUIAPABIH 3€pPTTeY KbI3METIH YHWBIMAACTHIPY TPUHIMITEPI,
MEKTeNTiH OiiiM Oepy mpoleciHAe OKYIIbLIAPAbIH 3epTTeY KbI3METIH diCTEMETIK
KaMTaMachl3 eTy[l o3ipiiey NaFAbUIapblH KaJbIITACTBIPY TYpalbl TYCIHIKTEp/i
KaJIBINTACTBIPY.

Ma3smynsl. Xumusi TIoHI OOMBIHINIA OKYIIBIIAPABIH 3€PTTEY JKOHE >KOOAIIBIK
KbI3METIH YHBIMIIACTBIPYIBIH FHUIBIMH-9/IiCTEMENTIK HETi3/Iepi MEH epeKIIeiKTepi.

OKyubI THIOTOPIIBIK cyﬁeMenE[ey HIeHOepiHaeri >K96anapzlbl 0ackapy epeKIIeIiri.
AP bIN 3<3pTxaHam,n< Karfaiia  XMUMHSITBIK T9>1<1pn6enep MeH 6a1<1>maynap.zu)1
HMIsE YHBIMAACTBIPY JKOHE JKYPri3y. OKCIEPUMEHTTIK JajiajblK 3epTTeyiep XKyprizy

. (ayaHbIH, Cy alJBIHIAPBIHBIH, TOMBIPAKTHIH XHMHUSIIBIK KYPaMbIH aHBIKTAY).
Gofibin Kopsrr 3epTXaHalbIK SKCIIEPUMEHTTEP I YHBIMAACTBIPYAa 3aMaHayH SHIiCTEPi KOJIaHYy.

ma AHalM | BIHIBL | XyMUSAIBIK 3aTTAPMEH XKyMbIC iCTey Ke3iHeri Kayincis/iik TeXHUKachl.
FBLIBIM THKAIIBL | MEMIICK | KyTineTin oKy HOTHIKeJepi:

u- K CTTIK | Binyi kepek: XuMus GOMbIHIIA OKYLIBLIAPBIH 3€PTTEY JKIHE KOOATay KBI3METIH
3eprrey XUMUIA | aTTCCTA | yijpivnacThIpy epeklIeNiriH; THIOTOPIBIK cyilemensey ImeHOepiHae kobamapibl
KbI3MeTi HHA | Gackapy epekuremirin; 3epTXaHaNbIK JKaFaiiapaa XUMHSIIBIK TOKipuGenep MeH

H Oakputaynapipl  YWBIMIACTBIPY JKOHE IKYPridy; OSKCHEPHUMEHTTIK  JaalibIK
yibIMaa 3epTTeyiep Kyprizy oiCTeMeciH; 3epTXaHaJbIK IKCIIEPUMEHTTEPl YHBIMAACTHIPY

CTBIpPY Ke3iHJie 3aMaHayH dlicTeMelep/ii KOJIaHyAbl, XMMUSUIBIK 3aTTapMEH XKYMBIC icTey
Ke3iH/le KAyilCI3MiK TEeXHUKAChIH; Oilyl Kepek: FBUIBIMH 3€pPTTeYIiH KaXKeTTi
oAicTepiH KojJaHa OuTyl KepeK FBUIBIMHU JKYMBICTAPIIbI 93ipiiey Ke31HIE; FhUIBIMU
3epTTeyiepAl  OpblHIAay Ke3iHae apHailbl oicTepAl  KOJJaHy; FbUIBIMHU
omeduerTepal  3epieiiey HOTWKellepli OOWBIHIIA FBUIBIMU-3EPTTEY KbI3METiH
YibIMAAcTeIpy OOMBIHIIA 9IiCTEMENIK YCHIHBIMIAP d3ipiiey; FBHUIBIMU JKYMBICTBIH
TaKbIPHIOBIH TaHJAY; FEIIBIMU-3EPTTEY JKOHE OKY-3€pTTey )KYMBICTAphIH pecimMIey;
OKYLIBIIAPIBIH ~ FBUIBIMH-3€pPTTEY KBI3METIH JaMBITyFa OafbITTalFaH  ic-
Iapajiapisl YHbIMAACTHIPY JKOHE OTKI3Y JarIplUIapblHa ue 0oiy..

MakcaTbl. AJJaMHBIH OHAIPICTIK )KOHE aybUl MIAPYalIbUTBIK KbI3METI HOTIKECIH e
OuocdepaHblH aHTPONOreHAIK JIACTAHYBIHBIH CamaliblK JKOHE CaHIBIK KypaMbl
TypaJibl JKOHE 3aTTapAblH KOpILAFaH OpTara XMMHSUIIBIK TYPJIEHY MeXaHU3MIEpi
TypaJibl, COHJaif-ak '»KacbUl XUMHSHBIH' 3aMaHayH >KapaThUIBICTaHYJAaFbl
MYMKIHAIKTEPi, POl MEH OPHBI TYPaJIbl TYCIHIKTEPAl KaJBIITACTHIPY.

Ma3mynbl. Koprmaran opTaHBIH = J1acTaHybl; dJeMEHTTepAiH FamaMmisik
OMOXUMILITBIK ~IUKIAEPi; aTtMoc(epaHBIH XUMUSIIBIK KYPaMBIHBIH ©3repyi;
TabWFaTKa aHTPOIIOTEHIIK dcep €Ty. OKOJOTHSIBIK JSTHKA JKOHE XUMISIIBIK
eHpipic macenenepi. [Ton Anacrac nen [[)xoH YopHepaiH ">Kacbll XUMUSHBIH'" OH
exi karmpacel. '"JKacel XMUMHAHBI' NambITy OarbITTapbl. TaOuraTTBl KOpray
ker3Metiageri KP 3anHamacer. KP-HBIH eHMipicTi, SKCIOPTTHI KOHE HMIIOPTTHI

JKoJior I}fﬁf;;f JKOF0, JKEKEJIETeH JIACTAyIIbl 3aTTap SMUCCHICHH KBICKapTy HeMece OonabipMay

USJTBIK Buoxi | Memuex meH.iHae.ri XaJbIKapaJIbIK MiH,I.ICTTe.MeJ.ICpi. o

JKIHE s erTiK KYTI.HST]H oKy HITHXKeJepi: Binyi KepeK: JKONOTHAIBIK XHMHUSHBIH Ka3ipri

JKACHLI arTecra | KAFHAHBL MEH JaMy TEHJCHLMANAPLL TIPi OPraHM3MIE MEH OMapbiH TipuIiiK

XHUMUS s €Ty OpTAChIMEH ©3apa OpEKeTTeCY 3aHABUIBIKTAphl; TOMBIPAKTBIH XHMHSIIBIK

KACHETTEPiHIH JKOJOTHSIIBIK MAaHbBI3bl; aya MacCalapblHbIH KO3FaJbIChl MEH
XUMUSUTBIK, KYPaMBIHBIH Tipl OpraHu3MIepre acepi; SKOIOTUsIIbIK THATHOCTHKA A
KOJIJAHBUIATBIH ~OWOMHIOUKATOPIAPIBIH OCIMIIK Typiepi; 'Kacbur Xwumus'"
KaruJaTTapbl JKOHE OHBIH COHFBI d3ipiemenepi; Ouryl Kepek: TIpIIUTK eTy
OPTACHIHBIH CallachlH CKPUHUHITIK Tajjay;, KOpIIaraH OpTa OOBEKTUIepI MEH
OMONOTHANBIK OOBEKTUIePIi Talaay ofIici MEH OJICTEMECiH HeTi3Ni TaHay,
OmoTreoneH031apAbIH IKOJOTHSITBIK JKall - KyHiH CKPHHUHITIK OMOMHIMKAIIASITBIK
TEKCePyNl JKY3ere achelpy, TaldaMalbIK OJIICYIepaiH HOTIKEIepiH OHIeYIl
KYPTi3y; XUMHSDIBIK SKCICPUMEHTTEpPAl OpBIHAAY KE3iHIE SKOJOTHSIIBIK JKOHE
"KachUT XUMUS'" KaFUOAaTTapblH KOJIaHY; ©CIMIIKTEPAiH OHTAWIBI SKOIOTHSUTBIK
TayammajapblH = OoDKay VINH OKOJNOTHSUIBIK  (DaKTOpIApIblH ~OpEKeT €Ty




3aHIBUTBIKTAPBIH; ©CIMIIKTEpIiH OHTAWIBI SKOJOTHSUIBIK TayallalapblH Ooimkay
TOCUIIepiH MeHrepy; OHOJIOTHSUIBIK MaTepHalibl KoHE OOBEKTIHI ChIHaManay
YKOHE KOHCEpBaIsIay.
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MakcaTtbl.  YHnecTipy  KOCBUIBICTApBIHBIH ~ XHMHSCHIH — TEPEH  3€pTIey;
OpTaHMKaNBIK-XUMUSIIAFBl ~ YWIECTIPY  KOCBUIBICTAPBIHBIH ~ KYPBUIBIMBI ~ MEH
KacHeTTEpiH 3epITey.

Ma3smyHbl. YHIecTipy XUMHSI TEOPUSICHIHBIH HETi3/epi; KelIeHIepAeri XUMHUSUIBIK
OaiinaHbIC; YHIECTIpy OpTaJBIKTaphl; JIMTAHATAp; YHJIECTIPY KOCBHUIBICTAPBIHBIH
M30MEpUSICHI; KEIICHIEpIiH maiga OoNybl: TEepMOJMHAMHKAJBIK AacIeKT;
YHJIecTipy XUMHSCBIHAAFBI 3ePTTEY SicTepi; YHIECTipy KOCBUIBICTAPBIHBIH CHHTE3
HeTi3/1epi JKoHE PEaKTHBTLIIr; YHIIECTIpY XUMHSCHIHBIH KOJIJaHOAJIbI acIIeKTiJepi.
BuokoopauHAIWSAIBIK ~ XUMHSL  Typajbl — TyciHiK. bBuokoMIuiekcTep  KoHE
Onoknacrepnep. belfopraHuKasibIK KBIIKBUIIAP aHUOHIAPBI, aMUHKBIIIKBUIIAPHI,
Oenokrap, moppupuHIep 6ap OMOKOMILTEKCTEP.

KyrineTin oKy HoTHKeTEPi:

Binyi kepek: cupek jxep 3JIeMEHTTEpi MEH aKTHHUATEPAIH KOOPAMHALMSIIBIK
XUMUSICBIH KOCa aliFaH/a, KOOPAMHALMSUIBIK XUMUSI Typajibl JKaJIlbl TYCIHIKTEp,
COHJIali-aK THICTI XMMMSUIBIK KAaCHETTEPiHIH e3repyiHJeri >Kallbl 3aHIbUIBIKTap;
Ouryl Kepek: OacTBICHI OKIIAayjay, THICTI OSKCIHCPUMEHTTI KOK HeMece
panvoHaIM3anusiay Ke3iHue YCbIHbICTap O0epy; OKy *KOHE FhUIBIMH-3€PTXaHaJIbIK
CHIIATTaFbl OPTYPJl XMMUSUIBIK TarChlpMaiapAbl ISy YIIiH ecerTey SicTepiH
KOJIIaHy; MEHTepyl KepeK: TepMUHOJIOTHs JKOHE KapamailblM Oaranaynap MeH
ecenTeyjepAl  KYprisy TEXHHKAchl, MBbICANbI, JIOHIEIeK TEPMOXHMHUSUIBIK
UKJIApbl HEMECe JIMTaHITap OpICiHIH TEOPHSCHIH KOJJIaHy; OKY MpOLECIHJe
KE3IeCeTIH HAKThl XUMUSJIBIK MPOLECTepIl TYCIHIAIpY JXoHE maiiiaiaHy YIIiH
HETI3rl XUMUSUIBIK 3aHJapAbl, TEOpUsUIapbl, 3aHIbUIBIKTAPbl KOHE XUMHSIIBIK
TYPJICHIIpYIEpAl MeEHrepy;, XHMHSUIBIK Marepuanaapibl (U3UKAJIBIK JKOHE
XUMHUSUTBIK KACHETTEPIH eCKepe OTHIPBIIN, Kayilci3 naijanany 9icTepiH MeHrepy.
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Maxkcatbl. Kazipri koramaarbl TEXHOTCHIIK JKOHE DKOJOTMSIBIK KaTepJiep/ai
Oaranay >KOHE TOMEHJETY CallaChIHAAFbl MIHIETTEp/l LUy Ke3iHIe XUMHSHBI
naiijanany TOCUIIEpi, COHIAi-aKk TypakThl JaMy TY)KbIPbIMIAMAaChIHbIH
MIHJIETTEPIH LNy Ke31HJe XMUMUSIHBI Maianany TocULIepl Heri3iHue MaMaHaap
JasipyiayFa sKopaeMIecy.

Masmynsl. [locTHHAYCTpHANABI KOFAMAAFbl XMMUSUIBIK KayillCi3gik. XUMUsi MEH
TYpPaKThl JaMyIblH e3apa OaiyaHbIChl. TEXHOTeHIIK JKOHE OSKOJOTHSUIBIK
JlaFaapbIcTapAblH Kaymi. XUMHUSUIBIK Kayill-TeXHOTEHJIIK KayINTUIIKTIH epeKiie
caHaTbl. TexHOreHAIK KayinTi Oaramay ojictepi. XalbIKThIH KOHE KOpIIaraH
OpPTaHbIH KOPFAJIybIH apTThIPY VIIIH XUMHSJIBIK OOBEKTiIepal mnaiinanany
KayiMci3AiriH KaMmTamMachi3 eTy. XHUMUSUIBIK OH/IIpiCTerl KOpIIaraH OpTaHbl KOpFay
TEXHHUKAChl. XUMHUSUIIBIK OHIPICTIH KAYINCI3AiriH 6ackapy Heriznepi.

KyrTiseTin oKy HoTHKETEPi:

Binyi kepek: XiMuUsi MEH OPHBIKTBI JaMy/IbIH ©3apa OailiaHbIChl Typasibl, COHIAMN-
aK XUMHSHBIH JOCTYPJi JKOHE jKaHa OeNiMJIEepiHIH TEOPHSUIBIK HeTi3Zepi kKoHe
onmapAapl HAKTHl XAMUSUIBIK MIHZETTEpAl IIemryae maiimamany —Tociimepi,
OHJIpiCTepAiH XUMILUIBIK KAyIICi3/Iiri; TEXHOTEHIIK ToyeKenai Oaranay oamicTepi;
XalblK TIeH KOpIIaFaH OpTAHBIH KOPFAJIYbIH apTTBIPy VIIIH XHUMUSUIBIK
00BEKTUIep i MalAamany KayilCi3AiriH KaMTamachl3 €Ty; XHMHUSUIBIK ©HIipiCTe
KOpIlIaFaH OpTaHbl KOPFAay TEXHHKACHI; MBIHAJAP/ABL: HETI3rT XUMUSUIBIK MOHIEP
meHOepiHAe TYKBIPBIMAAIFAH HETi3Ti YFRIMAApP MEH JKallbl 3aHIBUIBIKTApIbI
€CKepe OTBIPHIN, ic-opeKeTTepi (3aTTapisl XKIKTEey, MPOLECTEPAiH CXeMalapblH
KYpY, AEpeKTepnl >Kyieney koHe T. 0.) OpBIHIAY, HAKTHl XUMISIIBIK JKOHE
MaTepuaNTaHy MIiHACTTEpiH IIeNIy[e HETi3Ti XUMHUSUIBIK TOHIEPIiH TEOPHSIIBIK,
HETi3/IepiH KOIAAaHY JaFIbUIapEIH MEHIePY
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Makcatbl. HaHOKYpBUIBIMHBIH HeTi3[epi, HaHOMaTepHaIAapAblH CHHTE31 JKOHE
aHan3i, HAHOTEXHOJOTUSHBI OPraHHKAaJBIK XHUMUs, OHOJIOTHS, MEIHIMHA JKOHE
Oacka na cananapaa KOJIIaHy Typajbl Oi71iM JKYHeciH KallbITacThIPYy.

Ma3mynbl. HaHoxwMus KoHE HAHOTEXHONOTHSHBIH HETI3Tl  TYCIHIKTEpi.
HaHOTeXHONOTMSAHBIH /JaMy TapuXbl. 3aTThIH HAHOKYPBUIBIMJIBIK 3JIEMEHTTEpI:
aToMmap, MoJeKynanap, Qysiepenaep, HaHOTYTiKIIenep, knacrepiaep. KBaHTThIK
HYKTENlep -  JKacaHmsl  MoJieKyianap. HaHOKYpBIIBIMABI — HOIHMEpIIep.
HanorexHomor  Kypan-caiiMaHIapbl:  HAaHOKPUCTAJIZAp,  HAHOTYTIKIIENep,
HaHOTYTIKIIETEp >XKOHE ONApJ]bIH TYBIHIBUIAPEL. HaHOoTexHONMOrHWsra apHaJFaH
JJIEKTPOHUKAa MaTepuangapsl. HaHoTexHONMOTMAHBIH Oomamrarel: Impobiiemanap
MeH mepcrekTnBanap. HanoOemmekrepai amy amicrepi MeH kikremyi. Hawo
00BEKTIJIep JKaHa JOpiJIepAIH JKOHE onapipl OarbITTATIFaH JKETKI3y JKyHenepiHiH




HeTi31 peTiHze.

KyriseTin oKy HoTHKETEPI:

Binyi kepek: HaHOOeNIIEKTEp/l aHBIKTAy MOHE JKIKTEY, HaHOMaTepHaniap
Typajbl YFBIMAAp, ONApIbIH epeKie (DU3MKAIBIK JKOHE XUMUSJIBIK KacHeTTepi;
HaHOMaTepHajlapibpl  CHUHTE3Aey MEH  Taljlay[dblH  HETi3rl  9ficTepi;
HaHOTEXHOJIOTHSUIAD MEH HaHOMaTepHajlapAbl KOJJAAHYABIH Kasipri KoHE
MEpCIIEKTUBAIBIK ~ cajlajlapbl; ~ HaHOMAaTEepPHANJApJAbIH  DKOJIOTHsFa,  ajgaM
JICHCAYJIBIFBI MEH Kayilci3IiriHe 3WsHABI 9cepiepi, COHOai-aK OJapblH ajIbIH
aly JKOJIaphl; OUTyl Kepek: CHUHTE3JICYIiH OpTYpJi OdicTepiHe Tanmay >XKoHE
Oaranay >KYpri3y HaHOMaTepuasAapIbl ONaplblH TaOWFaThlHA Kapail Tangay
OMiCTEepiH YCBIHY; OpTYpJi HaHOMaTepHajapAbl KOJIAHYIBIH  BIKTUMAll
caJlaJIapblH YCBIHY; OHEPKICINTIK OHAIpIC XKaFalbIHIaFrbl XUMHSUIBIK KalTa Kypy
3aHIBUIBIKTAphl, COHJAaW-aK HETI3rl XWUMMSUIBIK ~OHAIPICTEpIiH KYPBUIBIMEIL,
YUBIMIaCTBIPBUTYBl  XKOHE TEXHOJOTHMSUIBIK Oe3eHIipiiayl Typassl OimiMaepin
KOpCeTy; MBbIHalapAbl MEHTepy: HAaHOXHMHS MEH HaHOTEXHOJOTHMSHBIH >KaHa
JKETICTIKTEp] TypaJibl aKIapaT Ke3JIepiH i3/ey AaFIblIapblH MEHIepY.




6B01509 «XuMuA-0M0JI0THsT» MaMAHALIFLI 00MBLIHIIIA
Oistim Oepy OarmapiaaMachblHa apHAJIFAH TaHJAy KOMIIOHEHTePiHiH

TI3IMI

Oky mep3iMi - 2 xbu1. OKy Typi - kyHzisri (EX)

KpEIUT

Ne [ToHHIH aTanybl [1oH kOB Cemectp
CaHBI
2. ba3zajabIK mdHAEP

Tanaay OolibIHIIA KOMIIOHEHT 1

1 | luTomorus »KoHEe THCTOJIOTHS CG1223 3 1
NmmyHOIIOTHS Imm1223
Tanaay 00MbIHIIA KOMIIOHEHT 2

5 JKanmnbl )xoHE MOJIEKYJIANIBIK TEHETUKA ZhMG1224 4 1
S:;;\;ﬁ:; iceneKuH;[cmHmH FeHETUKAJIBIK 0SGN1224
Tanpay 00ibIHIIIA KOMIIOHEHT 3

3 | MukpoOuosiorus k9He BUPYCOJIOTHS MV1225 5 1
Tomnbipak MUKPOOHOIOTHUSICHI TM1225
Tanaay 00MbIHIIA KOMIIOHEHT 4

4 | KieTkanblKk OMOTEXHOIOTHS KB1226 5 2
buotexHonorusra Kipicrie BK1226
Tangay 00MbIHIIA KOMIIOHEHT 5

5 AJiaM KoHE JKaHyapiap aHAaTOMHSIChI MEH 5 9
(H3HOJIOTHSCHI AZhAF1227
JKorapsl sxyiike KbI3METIHIH (PU3HOIOTHSICHI ZhZhKF1227
Tanaay 00MbIHIIA KOMIIOHEHT 6

6 | OCIMIIKTEp CUCTEMATUKACHI 0S1228 4 2
Kazakcran (opacel KF1228
Tanaay 00MbIHIIA KOMIIOHEHT 7

7 | dusuKanIbIK )XKoHE KOJJIOUATHIK XHUMUS FKH2229 5 3
[Tonumepiiep xumus PH2229
Tanaay 00MbIHIIA KOMIIOHEHT §

8 | OciMuikTep HU3NOIOTUACHI OF2230 5 3
Jlana eciMaikTepiHiH (GHU3HUOIOTHUSACHI DOF2230

3. KacinTik monaep

Tangay 00MbIHIIIA KOMIIOHEHT 1

1 benme xone Oay-0akia eCiMIIKTEpiH ocipy BB0O0O2305 5 3
JlexopaTuBTi Oaxra mrapyamsiibiFsiH | DBShLNZh2305
naHamadThl HET13]1e Kocnapiay
Tangay 00MbIHIIIA KOMIIOHEHT 2

2 | buonorusHbI OKBITYIBIH 3aMaHayH 9IICTEPi BOZA2306 4 4
buosorns 0oiibIHIIA CHIHBIIITAH THIC BSTZhUA2306




KYMBICTap/Ibl YUBIMIACTBIPY 9/1iCTEMECT

Tanaay 00MbIHIIA KOMIIOHEHT 3

XUMUSIHBI OKBITYAbIH MHHOBALMSIIBIK

TEXHOJIOTHSIIIAPHI HOIT2307
Xumust OOMBIHINA CBIHBINTAH ThIC )KyMbIcTapabl | HSTZhUA2307
YUBIMJIaCTBIPY 9ICTEMEC]

Tannay 00ibIHIIIA KOMIIOHEHT 4

XUMUS €cenTepiH LIelly 9/1icTeMect HEShA2308
MekTenTeri XMMUSUIBIK dKcniepuMeHT kyprizy | MHEZhA2308
amicTeMect

Tanpay 00MbIHIIIA KOMIIOHEHT 5

Konmanbaner xumus KH2309
XUMUSIIBIK CHHTE3 HS2309
Tanpay 00MbIHIIIA KOMIIOHEHT 6

XUMUSIIBIK TEXHOJIOTHS HT2310
OKyIIbUTap IbIH, XUMUsL OOWBIHIIA FHITBIMU- OHGKU2310
3epTTEYy KbI3METIH YIUBIMIACTBIPY

Tanaay 00MbIHIIA KOMIIOHEHT 7

DKOJOTUSJIBIK KOHE KAChLI XUMUS EZhH2311
KoopauHanusiblK XUMUSCHI KH2311
Tangay 00MbIHIIA KOMIIOHEHT §

3amMaHayu XHUMUS KOHE XUMUSUIBIK Kayilci3 ik ZHHK?2312
XuMuUs1arbl HAHOTE XHOJIOTHS HN2312
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