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Bepinerin nopexe: 6B01509 «Xumus-buonorus» 6inim Oepy Oarnapiamacs! OoiibIHIIa Ois1iM OakataBpbl
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OKy MaKcTbl, Ma3MYHBI K9He KYTLIETiH 0Ky HOTHKeIepi KopceTiJren
KbICKama cunaTramMacsl (0inimi, ickepJriri, naFabichbl, Ky3bIpeTi)
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MakcaTtbl. OCIMIIKTEp MEH KaHyapiaplblH >Kacyllanapbl MEH YIIIajgapbiH,
Kacylanap OpraHOMIATApbIH JKOHE OJapIblH KYPBUIBICBIH 3epTTey omicTepi
Typajbl CTYICHTTEpPIiH TYCIHIKTEPIH KaJBIITACTBIPY, YJINANIapIblH OKIKTeyl,
KYPBUTBICHI YKOHE KHI3METI.

Ma3myHbl. [{uTonorus »oHEe THCTOJOTHS HeTi3zepi, JKacylamapasl 3epTrey
omicTepi, IKACYIIATAPIABIH  XHMHSUIBIK  KYPBUIBIMBIL, [POKAPHOTTAP  MEH
9YKapHOTTAP JKACYIIANAPBIHBIH KYPBUIBIMIBIK EPEKIIETiKTepi: I[UTOILIa3Ma,
miasManblk MeMOpaHa, NHUTOIUIA3Ma OPTaHOWATAPBI, HKACYIIA  SIPOCHIHBIH
KYPBUIBIMBI, COHJai-aK aKybl3 OHOCHHTE31, DIUTENUi >KoHE JSHEKep TIiHIep,
OWINIBIKET TiHJEpl, )KYHKe KYHECiHiH TiHIepi, THCTOreHe3 )KoHe jKacylanap MeH
TiHJEpAiH OeKITUITeH MpenaparTapbiH TaibIHAAY 9/1iCTepi.

KyTisieTin oKy HOTHIKeJIepi:

IcTeli Oiny: MHKPOCKONTBIH KOMETIMEH IUTOJOTHSUIBIK JKOHE THCTOJIOTHSIIBIK
npernapaTTapapl 3eprrey, JKacyllaiap MEH YINanapiblH Chl30anapbIMeH JKOHE
KECKIHJIepiMeH 03 OeTiHIle KYMBIC iCTey; opTYpJIi JKacyllajiap/blH, YJInaiapIbiy
KYPBUIBIMJIAPBIH, KYPBUIBICBIH, Kypamjac OeJiKTepiH, KbI3METTEpiH, JaMYbIH,
KAaCHETTEPiH CaNbICTBIPY OiJiMi MEH KaOlIeTiH Kepcery; TaxipuOernik ecenrtepi
HICIly YIIH 3epTXaHajJblK KaOAbIKTBl KOJJIaHY[a JKOHE OKCIIEPUMEHTTIK
3eprreylepae TEOPUUIbIK O11iM MEeH JAaFIblIapibl KOJIJaHy; MEHrepyl Kepek: LIUTO
- THCTONIOTHSUIBIK IIpenaparrapibl HaiblHIay TOCUIIH; jKacylla THIITEpl MKOHE
YInanapJblH, HEri3ri Typiiepi Typajbl MaTepual; 3epTXaHANbIK 3epTTeyJepliH
Kelecl TypJepiH Oulyi KaKeT: jKacylla TEOPHSCHIHBIH HEri3ri NPHHIMIITEpPIH;
Kacylagap MeH Yinamapabl 3epTTey omicTepi; jkacyllanap MeH JKacylla
OpraHeJIaJapblHbIH KYPBUIBICBI MEH KBI3METTEpiH; JKAaCyIIaJbIK TapaydblH
muddepeHnManmscbl MEH ~— MEXaHM3MJEPIH;  OpraHM3MJeri  YJIrmanaplbiH
KYPBUIBIMBIH, JKIKTEIYiH 3€pPTTey 9/IiCTEMECI.
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Makcatbl. CTymeHTTEpAlI KYPBUIBIMABIK YHBIM JKOHE aJaMHBIH HMMYHIBIK
JKYHECIHIH IKYMBIC ICTey TIPUHIMITEPI Typasbl 3aMaHayd UAesIapMeH
TaHBICTBIPY.

Ma3mynbl. UMMyHOIIOTHST FBUTBIM peTiHae. VIMMYHOJOTHAHBIH JamMy TapuXbl.
NvMmyHonmorust keTicTikTepiHiH MaHpBRBL HMmyHuTer Teopmsicel. Tya OiTkeH
JKOHE Kype maiiga OonFaH MMMYHHTETTI Kaibimracteipy. Crenudukanbik emec
UMMyHUTET. VIMMYHIBIK JKYHEHIH >KaJmbl YHBIMIACTBIPBUTYBI JKOHE MYIIENEPI.
Cremmuukanslk ~ (IMMGOUMUTTIK)  UMMYHHTETTIH ~ JKalllbl  CHITATTaAMACHL
NvmmyHouutrep. Monekynanblk UMMyHonorus. KileTkanblK HMMMYHOJIOTHS.
KacymanapaplH e3apa opekeTTecyi XoHE HMMMYHJIBIK Xayarn. VIMMyHHTETTIH
Oy3plTybl. AYTOMMMYHIBI TIpOILlECTEp MEH aypywap. AyTOMMMYHZIBI
peaxuusIapapIH MEXaHU3MAEPI.

KyrTiserin oKy HaTHKETEPi:

Biry kepek: WMMYHONOTHSAArbl HETI3Ti YFBIMIApP: AaHTWUTEH, AaHTHUIEHE,
peuenTopiap, TUTOKUHAEP, IMMYHOKOMIIETEHTTI JKacymanap, IMMYHIBIK JKayarl,
AMMYHIBIK TIATOJIOTHSA, ayTOMMMYHIBIK PEaKIIapAblH MEXaHU3Mepi; icTei
aybl KepeK: >KYKIabl, aUIepTHsIIbIK, NIMMYH TalIIbUIBIFBI, ayTOMMMYH/IBI, 1CIK
aypynapbelHBIH THArHOCTHKACH, aJIABIH ally, eMJAey YIIIH IIenIyIni MaHbI3bl 0ap
MMMYHOJIOTHSIHBIH ~ MakcaThl ~MEH  MIHJIETTepiH  TYCiHy, NpPaKTHKaJIbIK
OarbITTBUIBIFBIH KOPY; OONYbI KepeK: ajaM ar3achlHAAFbl Tya OITKEH KOHE )Kype
nmaiira OONFaH MMMYHWTETTIH KaJIBIIITACy MEXaHM3MIEpi Typasibl TEOPHUSUIBIK
OiJTiM.
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Makcatbl. CTyneHTTepre reHeTHKa, OHBIH Maceserepi, Kasipri >Karaaibl xKoHe
JKaHa OKETICTIKTEpI Typasibl TYCiHIK Oepy, COHBIMEH Karap CTYACHTTEpIiH
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TeHETHKAIIBIK OWiay KaOiJIeTiH JaMBbITy.

Ma3mynbl. [eHeTMKaHBIH JaMy TapuxXbl, TYKbIM KyaJayIIbUIBIK II€H
©3TeprillTIKTIH MaTepHaJIbIK HETi3Aepi, HyKJIEHH KbIIIKbUIIAPBIHBIH KYPBIIBIMBI
MEH TYpJIepi, OpraHU3MICPAiH KOOCI Typiepi, MOHO-, U - OHE MOJUTHOPHITI
KpecTTep, OenriiepAiH MyparepiiK 3aHAbUIBIKTAphl, TEHETHKAJBIK Tajijaay
HeTi3/epi, TYKbIM KyaJlaylIbUTBIKTBIH XpPOMOCOMAIIBIK TEOPHSCHI, OPraHU3MIEPIiH
O3TEeprilTITiHIH  Typnepi MeH ceOenTepi, TeH KYpPBUIBIMBI, T'€HETHKA
poOIeMaIapbIHBIH Ka3ipri *KaF aibl.

KyrineTin oKy HoTHKeTEPi:

Binyi kepek: bapnbIk Tipi opraHu3maepiiH, COHBIMEH KaTap aIaMHBIH TYKbIM
KyaJaylmbUIBIFBI MEH ©3TeprillTiTiHIH 3aHaapbl MEH MaTepUallbIK HeTi3JepiH;
JIHK, PHK kypbulbIMIaphbiH aKeipata 0ty sxoHe ['eHeTrnka OOWBIHIIA alfKaCyIbIH
OpTYpPJi TypJepiHe OallaHBICTHI ecenTep/l IIelry; MHUKPOCKONTApMEH KYMBIC
iCTey, achll TYKBIMJIbI CXeMaJlap/ibl KYPacThIpy AaFAbLIapbIHA He §oJTy.
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MaxkcaTpl. OCIMAIK CENEKIUSICHIHBIH TEOPHSUIBIK HETi3Aepi, ©CIMAIK T'€HOMBIH
YUBIMIACTBIPYIBIH,  €pEeKIIeNiKTepl, TEHETHKABbIK OPTYPJUIKTI  KYpYAbIH,
CEJICKIMSUTBIK MaTepuaiibl Oarajiay MEH ipiKTey/iH KJIacCHKaJIbIK XKOHE 3aMaHayH
onicTepi Typalibl 3aMaHayH UeSTap bl KabIITACTBIPY.

Ma3smyHbI. OCIMJIIK TEHOMBIHBIH €peKIIeTKTepi. [ eHOMIBIK TaaaayaplH HEri3ri
onmictepi. MUTOXOHIPHSUIBIK JKOHE IUIACTHIATIK TEHOMJAAPIBIH JKYMBIC iCTeyi.
ABTOMONUILIONATAPAFE MYTALMSIIBIK JKOHE MOMHU(DUKANMSIIBIK ©3TeprillTiK.
[Monumnouarel Karapnap. Kaumbikran OyqaHAacThIpy. AJUIONOIHMIUIOMIMS JKOHE
MOJIEHH OCIMAIKTEPAIH Naiaa 60mybl. XpoMocoMaap/IblH rOMOJIOTHSCHIH Tajliay
omicrepi. AHeymouarapApl aimy ofictepi. ¥Kcac JKOHE TOMOJOTHSUIBIK
MyTanusiap. XJjaopoduiipai MyTanusuiap. OCIMIIKTEp/iH XPOMOCOMAIBIK JKOHE
TeHJIIK-MHXCHEPIIIK CEeNeKIMACHl. | eHEeTUKANBIK WHXECHEPHSIHBIH MYMKIHIIKTEpi
MEH JKETiCTIKTepi.

KyTisieTin oKy HOTHIKeJIepi:

biny: ©OciMik TeHOMBIHBIH EpEKILIENKTepPiH, TeHOMABIK TaJJaylIblH Herisri
OiCTEepiH, MUTOXOHIPHSUIBIK JKOHE IUIACTHATIK TE€HOMJAPIbIH  KbI3METIH,
ABTOMOJHUILIONITAP/IAFbl MYTAlMSUIBIK JKOHE MOIUMDUKAIMSIBIK ©3TeprillTiKTi,
HONMUIUIONATHIK KaTaplbl, AUCTAHTTBHIK OYIaHAACTBIPYIbI, AJLIONOIUILTOUATHI
JKOHE MOJICHU OCIMIIKTEpIiH Maiia OOJyblH, XPOMOCOMAaHBIH TOMEOJOTUSICHIH
TaNgay oHmiCTepiH Ouny. AHEYIUIOWATapAbl alny oMICTepi, AHAIOITHIK KOHE
TOMOJIOTHSIIBIK MyTalusuiap, XJOpOQWUT MyTalusiapbl, XpPOMOCOMAIBIK JKOHE
TeHAIK-UHKEHEPITIK ~ OCIMJIIK  [IapYyallbUIBIFBIHBIH  ePEeKIIeNiKTepl, TeHmiK
WHKCHEPUSIHBIH MYMKIHIIKTEP1 MEH KETICTIKTepi;

Icreii Oinmy: reHeTHKa KOHE OCIMAIK MIApyallbUIbIFEI OOWBIHIINA Ka3ipri FHUIBIMHU
oleOMeTTep/Il MIONY JKacay, CENeKIMSIBIK OeNriiep/iH TYKbIM Kyanay TYpJIepiH,
MyTareHAiK (haKTopJapblH SCepiHEeH Maiia OONAaThIH MEeHETHKAJBIK ©3TeprillTiK
TYpJIEpiH Tayzay;

Harnpinap: ojeOMeTTepMeH, OHBIH IMIHAE Mep3iMl FhUIBIMH dleOHeTTepMeH
JKYMBIC iCT€y JaFaplUIaphbl, OMONOTHSUIIBIK OOBEKTUIEpl 3epTTey AarAbUIapbl MEH
omicrepi; eCIMIOIKTepAiH KAPHOTHIITEPIH CUIIATTAY JaFABLIAPEI.
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Makcatbl. CTyZeHTTEpAI MPOKapUOTTap MEH MUKPOCKOIHSIIBIK 9yKapHOTTAP IbIH
KYpBUIBIMBI, KACHETTepi, JKIKTeNlyi XOHEe HOMEHKJIATYpaChIMEH TaHBICTHIPY.
MuxkpoOuonorusi XoHe BHPYCONOTHS CANACBIHOAFBI JKETICTIKTEPHOIH > KaJIIbl
OMONOTHANBIK MOHIH KOPCETy, MHUKPOOPTaHM3MIEPIiH OWOTEXHONOTHs, TaMaK
OHEpKaciOi, aypll IIapyallbUIBIFBI, METAJUTyprusl JKOHE OacKa —cajlaiapIisl
JAMBITYAaFbl POJIiH alKbIHIAY.

Ma3myHBbI. Muxkpobuonorus FBUTBIM petiaze. IIpokapuorrapably,
9YKapHUOTTAPABbIH, BUPYCTAPIBIH CaJbICTRIPMAJBl CHIIATTAMACHI: KACYIIAJIBIK
Oackapy, TaMakKTaHy MeEH TBHIHBIC aly TYpPJEpPiHIH OpTYPJIJiri, MeTaboIm3M
JeHreii, KeOew  SHEpruschbl, TEeHOIK  MapasuTh3M.  bakrepusutapabiH
MOp(ONOTHSICEI, AaHATOMUSCHL, ©Cyl JKOHE Ke0ewi. MUKpoopraHum3MIepIiH.
MuxkpoopraHmMaepIiH 3KOJIOTHSICHL. MuxpoopranmMaepIiH
OCIMIKTEpMEeH, )KaHyapJIapMeH,a1aMIapMeH KapbIM-KaTblHachl. CHMOMOTHKAIBIK
Gatmanbictap. Ilapasutism. BupycrapasiH MOpQOIOTHICH, KYpPBUIBIMBI JKOHE
XUMUSUTBIK KypaMbl. BUpycTappIH KiKTemyi.

KyTinerin oky HoTH:KeJIEPi:

Biny: MHUKpPOOPTaHU3MIEPIiH Heri3ri KacHeTTepiH, KYPBUIBICBIH,
CHCTEMAaTHKACBIH, SKOJIOTMSCHIH; OJNApJBIH JKIKTENyl, TaOWFaTTarbl >KOHE ajam
OMIpIHIET] peii; BHpycTap MAaTIIAJIBFBL, OJapAblH BUPYCKAa Kapchl BaKIWHAIAp
OHJIIpiCiHAE KOJIIaHBUTYbI; TaraMHBIH OY3BUTYBIH TYIBIPATHIH




MHUKPOOpPTaHM3MJICp/AiH OHONOTHSUIBIK —CHIIATTaMachl; icTeil ajdybl Kepek:
MHUKPOOHOJIOTHS JKOHE BHPYCOJIOTHS CaJachIHAAFbl o/eOMeTTepAl NaiijanaHy;
OpTYPJli TPOKAPHOTTHIK JKOHE DYKAPHOTTHIK KACyIIalapJblH  KYPBUIBICHIH,
KYPBUIBIMBIH, KypaMac OeJiKTepiH, KbI3METTepiH, JaMybIH, KACHETTEPiH, TYKbIM
Kyajlay MeH OenrijepliH e3repyiH >XKoHe KOJIIAHBUIYBIH CANBICTBIpY OiliMi MeH
KaOUIeTiH KepceTy; TIXKIpWOeNiK ecenTepii HIENly YIIIH eJey KypajJapblH,
3epTXaHANBIK  JKAOJOBIKTap/Abl, IMTOXUMMSUIBIK, OMOXMMUSUIBIK  OAICTEp/i
KOJIIaHy/la TEOPHSUIBIK OLTIM MEH IaFaplIapAbl TIXKIpUOENiK ecenTepii MIelry
YIIiH JKOHE SKCIEPUMEHTTIK 3epTTeynepae KOJIJIaHy; MeHrepy:
MHUKpPOOPTaHM3MJEPIiH TYpPaKThl eMec OJJIEMEHTTepiH aHBIKTayFa MYMKIHZIIK
OepeTiH oficTep; KopIlaraH opTa OOBEKTiIepiH Oaranay YIIiH KOJIAaHBUIATHIH
MHUKPOOHMONIOTHSUIBIK ~ 3€pTTeY  O/ICTEpIMEH  MHUKPOOPTaHM3MIEpAIH  Tas3a
JIAKBUIIAPBIH 06N aly KoHE oJlapAblH OMOXUMUSIIBIK KaCUETTEPiH 3epTTey

Makcatbl. JKanmbl, TONBIpaK J>KOHE aybll ILIAPYalIbUIBIK MHKPOOHMOJIOTHUSICHI
OoifbiHIIa  OlLMiM  MEH  JaFrAbUIap/bl  KaJbIITacThIPY,  arpOdKOIOTHSUIBIK
npolecTepAe TOMbIpaK MUKPOOPTaHU3MAEPiHIH POIiH TYCiHY.

Masmynsl. Tomblpak MUKPOOHOJOTHMSICHIHBIH JIaMy Tapuxbl. TombIpakra
Ke3ZieceTiH OakTepusiap MEH aKTHHOMHUIETTEPIiH Herisri tontapbl. ToIbIpak
MHUKpPOOpPraHu3MJIepiHiH Onocdepanarsl 3aTTap MEH SHEPTUSIHBIH ©3TepyiHe JKOHE
OuoreoneHo31apAbIH )KYMBICBIHA KaThICybl. TorbIipak Ty3yii npouecrep. Torbipak
MHUKpPOOPTraHM3MJIEPIHIH  JKOJOTMSCHl MEH Teorpaduschl JKOHE TOIBIPAK

Jlexkopa | OMOMArHOCTHKACHI Macenenepi. TombIpak ar3ajapbl JEMIHICTI OHOIOTHSUIBIK
TuRTi | OalmaHbICTapAbIH Typiepi. TOMbIpaK MHKPOOPTaHM3MIEPIH OKIIayaay >KOHe
Gakmia | ecipy.

Tonwipa Mekte | mapya | Kyrijgerin oKy naTmxkesepi:

K nteri | meuielr | Biay: MUKpPOOPraHU3MJIepIiH MopdonoruschH, CHCTEMaTHKAaCHIH,
MHKPOO Ouoinor BIH (DU3MONIOTHACHIH JKOHE DKOJOTHSCHIH, TOMBIPAKTAFbl OPTYPIl KOCHUIBICTAPBIH
HO0JI0TUSA us JaHIUI | )KOHE XHMHUSUIBIK 3JEMEHTTEPIiH ©3repyiHAeri MHKpPOOPTaHU3MICPIIH POIiH;

ChbI KYypCBI aQThl | icTeli amybl KepeK: TONBIPAKTHIH OHONOTUSIBIK OENCEHUTINH aHBIKTAY JKOHE

HETI3/E | OHBI PeTTEY JKONJAPBIH YCHIHY, OHOMHIAMKALMSA, OMOTECTTEp/i KOINaHy; opTypii
KOCIAP | mpoKapHOTTHIK JKOHE DYKAPHOTTHIK JKACYIIAIAP/bIH KYPBUIBICHIH, KYPBUIBIMBIH,
aay Kypamzac OeJlikTepiH, KbI3METTEepiH, JaMyblH, KACHETTEpiH, TYKbIM Kyajay MeH
OenriiepiH e3repyiH >KOHE KOJJAHBUTYbIH CaJIBICTBIPY OiiMi MEH KaOijeTiH
KepceTy; TIKIpuOelik ecenTepli ey YIIH eJley KYpajllapbiH, 3epTXaHaIIbIK
KaOIBIKTApbl, TUTOXUMUSIIBIK, OMOXUMMSUIIBIK OAICTEpAl KONJaHyAa TEOPUSUIBIK
OlmiM MeH JaFapuiapAbl  TOKIpUOENiK — ecenTepil  IIemry YUIH — KOHE
9KCIIEPUMEHTTIK ~ 3epTTeyieple KOJIaHy, MeHrepyi Kepek: axmapaTThl
KaJIbUIayFa, Tajujayra, KaObuigayra, MakcaT KOIOFA JKOHE OFaH JKETy >KONIAapbIH
TaHgayFa  KaOimerti  oimay  MoJeHHeTiHe ue 0oy,  opinTecTepMeH
BIHTBIMAKTaCTBIKKA, TONTA )KYMBIC XKacayFa JaibIH.
Makcartsbl. Bonamag MaMaH-OHOTEXHOJIOI' ThI neMaeri JKACYIIAIIBIK
OMOTEXHOJIOTUSIHBIH JITaMYBIHBIH OoOJaniarbl 30p OarbITTapbl Typajibl Kasipri
3aMaHFbl YFRIMAAPMEH KapyJIaHIBIPY, OHBIH MOJIEKYJIaJbIK OHONOTHS, JKacyIIaIbIK
JKOHE  MOJEKYNANbIK  OHOpHU3MKa, OMOXUMHS, MOJEKYIAIbIK TeHETHKa,
MHKpOOHONOTHs,  MOJNEKYJIAIBIK ~ HMMYHOJIIOTHS  JKOHe  OHMOMH(pOpMAaTHKa
CaJIaCBIHAAFHI JKETICTIKTepiMeH e3apa OalIaHBICBIH KOPCETY.
Masmynbl. JKacymanplk OHOTEXHOJNOTMSHBIH KbICKAIla TapHXbl MEH Jamy
ke3eHnepi. JKacymanslK OMOTEXHOJOTHSHBIH TEOPISUTBIK Herizaepi. ['eHommuka,
MPOTEOMHUKa XoHe OmomH(popMaTuka. JKacymanslK OHOTEXHOIOTHS OOBEKTLIEp.
XKanne! | Kopeir | XKacymanap sxoHe KOCaNKpbl KacylmanblK MaKpOMOJIEKYNIAIbIK KyPbUIBIMAAD KOHE
Kuerka KOHE BIHABI | onmapasl maiimanany. CoMmaTuKanblK — OyJaHAAcThIpy.  MHUKpPOOMOIOrHSUIIBIK
JBIK MOJIEKY | MeMJIEK | JKYHeNepAiH >KacyllanblK OHOTEeXHONOTWsCHL. JKacymaiblk OHOTEXHOJOTHSIHBI
OUOTeXH JaJIBIK eTTIK | 3yKapHOTTHIK XYienepae Koijany. MequiuHaa, aybul MIap yanbUIbIFbIHIA KOHE
0JIOTUS FCHECTH | aTTeCTa | KopImaraH OpTaHBI KOpFayIarbl JKacyIlaIbIK OHMOTEXHOIIOTHS.
Ka st Kyriserin oKy HaTHKETEPi:

Biny kepek: xacyma OHOTEXHONOTHSCHIHBIH TIOHI, MIHAETTEpi, JaMy TapuXEl,
oOBeKTiNepi, omicrepi, Kasipri oyemzeri OHBIH JaMybIHBIH HEpCHeKTHBAIBIK
OarpITTapbl MEH TEHACHLMSIIAPHI, MUKPOOHOIOTHSIIBIK JKYHENepAiH JKacCyIIaIbIK
OMOTEXHONOTHACH], TEHOIK WHKEHepHs, JKacyma OHOTEXHOJOTHSCHIHBIH
JKETICTIKTepl, OMOTEXHOIOTHAHBIH YKOJOTHSIIBIK ACTIEKTLIEpI. ; iCTEl alrybl Kepek:
FBUIBIMH  TOXipuOenepre ChIHM TYPFBIIAH TallAay Kacay, Kacyllajaapibl,
yImanapAsl KOHE JKacyllalaH ThIC KYPBUIBIMIApPABI CajbICTBIPY OilmiMi MeH
KaOUIeTiH KepceTy; TKIPHOETiK ecenmTepii IIemly YIIH J>KoHE TKIpHOeTiK
3epTTeyaepae IPTYPIli KOpIIaraH opTa OOBEKTUICPIH 3epTTey YIIiH 3epTXaHAIBIK




KaOJBIKTBI, IUTO- >KOHE OMOXMMMSUIBIK SJiCTepAl KOJAaHyAa TEOpPHSUIBIK OinimM
MEH JaFapuiapipl KOJNJaHy; MeHrepy. NPaKTUKAJIBIK ecenTepii WHIenry YIIiH
apHaifbl 3epTXaHaAIBIK Ka0IBIKTApMEH JKYMBIC iCTey JaFablIaphl OOIyHIL.
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MakcaTbl. BHOTEXHOJOTWSHBIH FHUIBIMH JKOHE MPAKTHKAIBIK acIeKTuIepi,
OMOOTHSUTBIK OOBEKTUIEpAl 1PIKTEY IiH HETi3T1 KpUTEpHUiliepl KoHe OHONOTHSUTBIK
OHIMAEPI KYpyIbIH 3aMaHayH 9JIicTepi Typalibl OUTiM XKYIHeCiH KaJbITacThIpy.
Ma3smyHbl. BrorexHOIOTHSHBIH MIOHI, MakcaTTapbl, MIHIETTEpI IKOHE
JamynepcrektuBasapel.  OHBI  apMakonoruss MeH MEIMIMHAAA, TaOUFaTThI
KOpFayla JKoHE OKOHOMHKAJBIK MakcaTrTapia KOJJaHy MYMKIHIIKTepi.
BroTexHONOTUsHBIH >KaHa OarbITTapbl OWOJIOTHMSIIBIK OENICeHAl 3aTTaplblH Ke3i
peTiHze eciMIIKTep MEH jKaHyapiap OWOTEXHOJOTHSCHIHBIH OOBEKTiIEpi
nainananeiansl. Mukpoopranmsmep (OakTepusuiap sKoHe KOFaphbl MIPOTUCTTED)
MeIUInrHaaa, aybUl IapyallbUIbIFbIHAA OMOTEXHONOTHSIHBIH HETi3Ti 0OBeKTiiepi
KoJaHbu1aabl. Tay-KeH eHepKaciOiHIe MUKPOOPTaHU3MIEp Il KONAaHy.
KyTinerin oKy HoTH:KeEJIEPI:

Bimy: OHMOTEXHONOTrHMSHBIH FHUIBIMH HETI3[epi; MaWgaibl 3aTTapAbl OHIIPYIiH
Heri3ri OaFbITTapblH; WHXKCHEPJIIK SH3UMOJIOTHSl HETi3liepl; TeHJIK JKOHe
JKacylIajblK ~HMH)KEHEepHs oJicTepi MEH MYMKIHIIKTEpi; TEXHOJOTHUSUIBIK
OMOPHEpreTHKa KOHE INUKI3aTThl OWMOJOTHSUIBIK OHJEY HEri3zepi; aybul
HIapyalIbUIBIFbIHAA OanamMa peTinie OMOTEXHONOTUSIHBI TTaliiaaHy; SKOIOTHSUTBIK
OMOTEXHOJNIOTUSIHBIH ~ Heri3zepi; icTeil ajy: OHOTEXHOJOTHSHBIH 3aMaHayd
ypaictepi MeH oaicTepiH Oarjapnay; apHailbl MOHIEPAl OKy[a OWOTEXHOJIOTHS
OoiibiHIIa OLTIMIH TaljanaHy, TaOMFM pecypcTaplbl THIMII NalijanaHy >KoHE
KOpILIaFaH OpTaHbl KOpFayJa ajifaH OUTiIMIEepiH KOJjaHy; 3cce jKa3y Ke3iHAe
aJbIHFAH MOJIIMETTEp/i mMalianaHy, OHOJOTHAHBIH KOJJaHOANBl AaCHeKTiaepi
MEHTepy.
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MakcaTbl. bonamiak MamaHabl ajgam KOHE >KaHyapiap ar3ajapblHIa OONaThiH
TIPLIUTIK MPOLECTEPAIH aHATOMUSUIBIK KYPBUIBIMBI MEH 3aHIBUIBIKTAPHI TYPajbl
OilTiIMMEH KapyJaHIbIpy.

Ma3myHbl. AzaM KoHE JKaHyap aHATOMMACHI MEH (DU3MOJIOTHACH e3apa
OaiimaHeICTel FRUIBIMAAP. JKaHyapiap »KacylIachIHBIH KYPBUIBICH JKOHE OHBIH
OCIMIIIK KacyllachlHaH aibIpMaIlbUIBIFbL. JKaHyapiap yinanapbelHbIH KYPbUIBICHI
KOHE KiKTenyi. Myuenep, myuienep xyiieci. Myienep KbI3MeTiHiH OaiiaHbIChI
ONapAblH KYPBUIBICHIMEH (MOPQOJIOTHSIIBIK JKOHE KhI3METTIK CHIIaTTaMajiapbl).
Herisri myuenep yitenepiniy (pU3HOIOTUICHI MEH PETTENyi: KO3FBII, OPTaJIbIK
KYHKe Kyifeci, CCHCOPIIBIK, KYPEK-TaMbIp, THIHBIC ally, IIBIFapy, ac KOPBITY. 3aT
anMacy.

KyrTisieTin oKy HoTHKETEPi:

Biny: skaHyapiap kacyllachlHBIH, YINAJapAblH, MYyLIENEpAiH, MyLIeep
JKYHECIHIH  KYpBUIBICHIH; MYIIENep KbI3METIHIH ONapIblH  KYPbUIBICBIMEH
OaiiaHbICHI;, a7laM JKOHE KaHyapiiap OpraHU3MIHJEr! HEeri3ri Myliienep XyHeciHiH
¢m3HoNOrMACHl MEH peTTelyiH; icTell adybl KepeK: COMaTOMETPHSHEL,
(U3MOMETpUSIHBI  XKYPri3yadi; ©3 ar3achblHBIH JKkoHe Oacka IKaHyapiapIblH
TIPIIUTITIHIH TporecTepi MeH KYOBUIBICTApBIH TYCIHAIPY YIIIH OHOJIOTHSIIBIK
OuTiMIl KONIaHy, MEHIepreH: aHTPONOJIOTHSUIBIK 3epTTeyJiepAe agaM ar3achlHa
MOP(hOJOTHSITBIK, KoHE (DU3HONIOTHSUTBIK, Oara Oepy IaFaplIaphl
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Makcartpl. JKaHyapmap MeH aJaMHBIH JKOFaphl JKYHKe O€JICEHALTITiHIH Heri3ri
KaFyuaJlapblH, KOMAaHJAIBIK (H3HONOTHSUIBIK MEXaHM3MAEPHl, MiHe3-KYJIBIK
aKTICiHIH KYPBUIBIMBIH 3€PTTEY.

Ma3mynbl. KKK Typanst imiM. MunbiH (YHKIHOHAIAB YHBIMAACTHIPBLIYEIL.
CeHCOpIBIK  KYyHenep: KYpBUIBICHI MEH KbI3MeTi mnpuHImnTepi. CeHCOpIBIK
Kyhenep: Kepy, ecTy JKoHe onapaelH OemiMpaepi.  Pemenropmapabia
knaccupukarusacel. JKorapsl kyiike Kpi3MeTi. Herisri y¥eIMIap MeH NPHUHITUIITED.
[MaptTe! xoHe apTch3 peduiekcrep. JKampl )kKoHE KITacCHPUKAIMSIHBIH OpTYPIIi
Typiepi. JKaapHBIH KYpBUIBIMIIBIK-() YHKIIMOHAABIK HeTi3aepi. ¥HWKbI: MaFrbIHACHI
JKoHe Typiepi. Omonus. Ic-opekeTTi YHBIMIACTHIPYAAaFrbl OHBIH Poii. AaMHBIH
KKK epexmenikrepi. Ceiiney xoHe OHBIH (QYHKIHIApPHL. | jKOHE 2 CHUTHANIBIK
KYHeIepIiH e3apa apeKeTTecyi.

KyTinerin oky HoTH:KeEJIEPI:

MubiH MeXaHU3MIEPiH, TICHXOIOTHSIIBIK MIPOLECTEP aFbIMBIHBIH MEXaHU3MIEpiH
0is1y; CyOBEKTIHIH J>KETKUTIKTI apceHaqblHa We OOoNy; €3 OpraHm3MiHIH JKoHE
JKaHyapiap oneMiHiH 0acka eKUIAepiHIH TIpHIIUNriHIH TporecTepi  MeH
KYOBIIBICTApBIH OJIap/IbIH TaKCOHOMUSUTBIK, TOOBIH, AHATOMUSIIIBIK,
MOPQOJIOTHSAIBIK )KSHE SKOJIOTHSUIBIK €pPEeKIIETIKTepiH KOpCeTe OTHIPHIN TYCIHIAIPY
YIIiH OMONOTHSUTBIK OLTiMITi KoJIIaHa Oijy.




Makcatbl. CTyaeHTTepAiH ©CIMAIKTEpAiH Ka3ipri 3aMaHFbl KyHeneyiHiH
TCOPUSUTBIK JKOHE MPaKTHKAIBIK OLTIMAEPIH KAaIbINTACTBHIPY, OKYIIBLIAP.IBIH
OCIMIKTEpMEH ©3iHAIK O KYMBICTapBIHBIH JaFJpuIapbl MeH KaOureTrTepiH
KaJIBIITAcThIPY, (IJIOPUCTHKA XOHE JKYHeney calachlHOa 3epTTeysiep KYprizyne
KBI3BIFYIIBUIBIKTHI JAMBITY.

Ma3mynbl. TeMmeHri JKoHE JKOFaphl  CaThIAFBl  OCIMIIKTEPIIH  YKAJIIBI
CHUIIaTTaMachl, KOK-)Kachll Oanipipiap OeximMi, Oammpipiap OemiMuepi: >kachl,
XapoBanap, 3BIJIEH, MHUPPO(UTTEP, CapbI-)KAachll, IHAaTOMAApP, CaHBIPAYKYJIaKTap

Oky- | Gemimuepi, KbiHaap OeiMi, )KOFapbl eciMIIKTep, Oenimaep: MyK, Punnodurrep,
nananel | [lmayown, xbuikel, ITamoporHuk, I'mmocnepmanap Oemimi, AHrmocrepManap
K Oemimi, xmactap: ekiOypeINTH, MOHOKOTWIOHAAP, JKaIIbl CHIATTaMa,
TOXIPH | ABOJIOLMSHBIH MaHBI3IBI OarbITTapbl. [epOapuzaims >koHE OCIMAIK TypliepiH
Ocimik MeKT.e 6§ci _ | aHbIKTaY. ‘
Tep nTeri (ec1Mz!1 K.YTIJIeTlH.OKy HOTHIKENepi: o o
O6uonor | krepai | Bimy: ecimaikrep AyHMeCiHIH aiyaH TYpJIUIITIH, KEHICTIKT€ TapaiyblH,
cucrema us H KYPBUIBICBIH,  SBOJIIOIMSCHIH, OCIMIIKTEpIIH OJKYHelal TONTapbiH, Kasipri
THKACKI Kypchl | TYPJIK | TAaKCOHOMHSAIA KOJJIAHBUIATHIH TaKCOHOMUSUIBIK KaTeropusuiap; Kas3ipri eciMJik
KypaMm | »KaMbUIFBICHIHBIH HETi3Ti TY3YLIJIepl PEeTiHle TOMEHT jKoHEe KOFapFbl OCIMAIKTED;
BIH JKYHenl  TomTapAblH — KeJjieMi,  OCIMAIKTEpAiH  reorpadusuiblKk  Tapajysbl,
aHBIKTA | OCIMJIIKTEPIIiH SKOJOTHSUIBIK JKYHeJIepaeri pesi; apTypil TONTarbl ©CIMAIKTEP/IiH
y) KACHUCTTEPiHIH TPAKTUKAIBIK MAaHBI3BIH, iCTell ajybl Kepek: OCiMIIKTepi
TomTapra Oeiy; ©CIMIIK OKUIICPIHIH IIapyalibUIbIK KAaCHETTepiH TIKipudene
KOJJIaHy; OCIMIIK OpraHU3MiHIH aHATOMUSUIBIK, MOPQOIOTHSIIBIK — JKOHE
(U3MONOTHSIIBIK  ePEKIIEIKTePIH, OJap/AblH JKYHeNll JKIKTedy NPHHIMITEPIH,
COHJIaii-aK oylap/IbIH KYPBUTBICHI MEH KbI3METTEPIiHIH TIPILIIIK €Ty *KarnaiiiapeiHa
TOYENIUIriH Olly Heri3iHge YCHIHBUIFaH OCIMAIK OOBEKTUIepiH Tajjay;
JMXOTOMMSUIBIK KUITTEpJi jkacail Ouly; Jarabliapabl MeHrepy: Kyheni Kypaeni
TONTApFa JKaTaThlH OCIMJIKTEp/l aHbBIKTAy; MHKPOCKOMHs, Ipernaparrap,
ICKH3JIep, repOapuiiMeH KYMBIC; OCIMIIKTEpl TonTapra 0eiy
Makcatbl. Kazakcran Pecniyonukacet Men IIKO ¢ropachiHbiH epekiernikrepi,
OJIap/bIH KaJBINTAcy >KOJAApbl MEH 3aHIbUIBIKTapbl, OCIMAIKTEpPIiH >KYyHel,
JKOJIOTHSUIBIK ~ JKOHE  KYPBUIBIMIBIK  OPTYPJIUIr,  COHAal-aK  onapJblH
OuoleHO3Maparbl PONIHIH CHIIATTaMajapbl, SKOHOMHKAJBIK MaHbBI3BI JKOHE
KOPFaJIybl Typajbl OLITIM KeleHIH KaJbIITaCThIPY.
Masmynbl. KP xone IIKO xnumateiH, TONBIparbiH jkoHe (uiopackiH Oeiy
epekielnikrepi, aram-0yta (aopacblH HMHTpPOAYKUMsUIAy, MojeHH (iopa MeH
apaminenTep, ¢uopucTHKaNbIK 3epTrey omicrepi, KP »xone KO ¢mopacsin
Oxy- KyHeni Tangay, dropaHbiH OMOMOP(THI Tanaysl, (IIOPaHBIH (UTOLEHOTHKAIIBIK,
AaJIaJIbl TaJaybl, OCIMIIKTEP/IIH 3KOJOTHSIBIK TONTAPBI, SHAEMHU3M, PEIUKTLIIK TaJIaybl,
K Kp13b01 KiTan o0bekTiiepi. ['epbapuszanus xoHe 6CIMIIK TypIIepiH aHBIKTAY.
ToXIpH KyTineTtin oky HoTH:KeJICPI:
Kazakcer MeKT.e 6?01. Biny: nonnin TepmuHonorusceiH, Kasakcran PecnyOnmkacel sxone LIbIFbic
aH 6?;?& (1?;;11;/[;1 Kazakcran 06?151051' (itopachIHBIH epeKIIeNikTepid, (IopaHbl TajmayabslH Ka3ipri
¢aropac st H 3aMAHFBI TOCLIEPIH, ‘I“CO6OTFaHI/IKa.JILI.K HKIHE (IIOPUCTHUKATIBIK ayIaHIACTHIPY
bl xypest | Typmix | PPHEIMITCDH, OCIMAIKTEPNIH Herisri XYWl jKOHE SKONOMMUIBIK TONTAPHE,
Kypam | CPEKUICTIKTEPIH. KOPBIKTAFbl, YITTEIK NAPKTEri, KOPBIKIIATAparkl Kazakcran
BIH PecryOnukachIHBIH KOHE OOJIBICTBIH OCIMIIKTEp TYHHECIH KOPFAayabl, icTel amybl
anpikra | KePEK: (QIIOPHCTHKAIBIK 3epTTeylepiae OiTiMIepiH Komnay, ropanapisiH
y) CYI0achIH KYPacTHIPY XKaHe oiaplsl Tangay, Kazakcran PecryOiuKackIHBIH CHpEK
KE3JECETIH JKOHE KOpPFAJIATHIH OCIMAIKTEp TYpJIepiH TaHy, KOJUIEKIHsUIApAa,
cei30anapma, TaOUFATTa; ©CIMIIK OPTaHW3MIHIH aHATOMHUSIIBIK, MOP(OIOTHSIIBIK
JKOHE (PU3HONOTSUTBIK, SPEKIEeNIKTEePiH, OapIbIH JKYHeNl KIKTeITy MPUHIIUITEPIH,
COHJIaii-aK ONapAbIH KYPHUIBICHI MEH KBI3METTEPiHIH TIPIIJIK €Ty JKaFmaiiaperHa
TOYeNIUTITIH 01Ty Heri3iHAe YCHIHBUTFaH OCIMIIK OOBEKTIIEPiH Tal1ay; MEHIIIKTI:
(hIOpUCTHKANBIK 3epTTeY OMicTepi, OCIMIIKTEp KAayBIMIACTHIFBIH CHIATTAY
omicrepi, TYpIEepAiH apeanblH aHBIKTAy OIiCTepi, OOTaHMKAJBIK OOBEKTiIepMEH
KOCi0M JKYMEIC icTey OimiMIepi MeH JaFIpUIaphl.
MakcaTtbl. bakanaBppIH KociOM KBI3METIH TaOBICTHI )KY3ere achIpy YIIH KaKeTTi
dusnka HETI3T1 LUKJ MOHJEPiH TepeHIpeK 3epTTey YIIiH (U3MKAIBIK K9HE KOJUIOWATHIK
JIBIK, Dneme XUMHS OOMBIHINIA TEOPHUSUTBIK OLTiMAEp I aiy.
JKIHE HTTEP Kg;ii}[ M?3M¥H]>I. OuU3UKATIBIK JKOHE KOJUIOUATHIK XHMUSHBIH nep.6ec ToHAEp periHne
KOJLJIOU xumpsc || Haiia OOITyBI. Sa? KYPBUTBIMBL  Typalbl  iniM  Heriziepi. XI/IMI/ISIJ'II'JK
ITBIK BI TepMOJMHAMUKA Heri3iepi. XUMHUIBIK KHHETHKA. XHMHSUIBIK Tere-TeHIIK.
XUMMS Epitiaminep. dazansIk Tene-TeHIIK. JuarpamMmmaHbIH JKarJIanbl.

OneKkTpoXUMUsUIBIK  mpouectep.  berki  kyObuteictap. JlmcmepcTi  kyHenep,




OJIap/IbIH TYPAKTBUIBIFBI KOHE KOATyISALIUICHL. OPTYPIi 9AICTEpMEH IHCIEpPCTIK
JKYHerepi aiy skoHe Ta3apty. JucrepeTi xyienepi *Keke KIacTapebl.

KyriseTin oKy HoTHKeTEPi:

Binyi kepek: ¢3HKaNbIK >KoHE KOJUIOMATHIK XUMUSHBIH AepOec MoHAEp peTiHe
maiima  OOMybl; 3aTTBIH KYPBUIBIMBI Typajbl UTIM  Heri3zepi; XHMHSUIIBIK
TEpMOAMHAMHUKA HETi3/Iepi; XUMUSIBIK KHHETHKA JKOHE XMMUSUIBIK Terle-TeHIIK;
epiTinainep; da3aiblK Tere-TeHIIK )KoHe KYil uarpaMMmanapsl; 3JIeKTPOXUMHUSIIBIK
MPOIIECTep MEH OCTTiK KYOBUIBICTAP; AHMCIEPCTi JKYHenep; MUCIEPCTi KyHemep i
OpTYpPJi SAICTEPMEH ally JKoHE Ta3apTy; OUTy: XHMUSUIBIK pPeaKIHsIIap.IblH
TEpMOAWHAMUKAIBIK ~ CHIATTaMallapblH  JKOHE  3aTTapAblH  Tele-TeHTIK
KOHIEHTpAIWACH; OepinreH OacTamnkpl >Kardaiapia TpOLECTIH OarbIThIH
aHBIKTAy; EKUTIK TeTeporeHxi JKyHemepieri Karap emip cyperiH QasaiapIbig
KYpaMbIH aHBIKTAY; KapanaiblM peakuusiap YIIiH KHHETUKAIBIK TEHIEYJIEp KYpY;
0eTTiK KYOBUIBICTap/AbIH TEPMOAMHAMUKACHIHBIH HETi3T1 KaThIHACTapBhIH KOJIaHa
OTBIPBIIT ~ €CENTEyJiep  JKYPri3y JKOHE JUCIEPCTi  KYUEeNepIiH  HerisTi
cUnaTTamajapblH  ecenTey; aACOpPOLMSHBIH SHEPreTHKaJbIK MapaMeTpiiepiH
ecenTey; KOJUIOMATHIK EpITIHAUIepAl ajly »J>KoHE Ta3apTy; OJKCIEpUMEHTTIK
aKmaparThl JKaJlblUlay JKOHE OHJIEY 3€pPTXaHAIbIK €CenTep TYPiHIE; HENIK eTy:
XUMHUSIIBIK peakuusIapIbH JKBLTY a¢dexTinepi MEH Tene-TeH K
KOHCTaHTaJapblH €CeNTey JAaF[bulapbl; XHMUSUIBIK TEHe-TeHOIKTI ecenTey
omicTepi, ancopOIys IIAMAChIH JKOHE MEHIIKTI OCTiH, TYTKBIPJIBIFBIH OJIIICY; OKY
MPOLECIHE KE3JIECETiH HAKThl XUMHMSUIBIK IPOIECTEp/ie Maliaaiany YIIiH Heri3ri
XUMUSUTBIK ~ 3aHAAPMbI, TEOPHSUIApHbl, 3aHABUIBIKTAPABI  JKOHE  XHMUSUIBIK
TYPJICHIIpYIEpAl MEHrepy; OpTYpJli XUMHSUIBIK TalChIpMalapbl LIy YIIiH
ecenTey diCTepiH KOJJIaHy.
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MaxcaTbl. XuMus sxoHe nonumepliep (pU3MKachl )KOHE OJap/IblH ajaM eMipiHeri
peti Heri3zepiH 3epTTey.

Ma3mynbl. [loauMmeprnep XUMHUSCHI 3epTTEy OOBEKTLIEPI CHHTETHKAIBIK JKOHE
TaOWFM TEKTI moJuMepsiep OONbI TaObUIATHIH FBUIBIM peTiHae. OmapabiH
KIacCU(pUKanMACEl, HOMEHKIATypachl  JKOHE  XUMMSUIBIK  KYPBUIBICBIHBIH
epeKILeITiKTepi. CHHTETHKAIIBIK OpraHUKAaJbIK, OpraHOdJIEMEHTTIK,
OeliopraHuKaliblk ~ JkoHe  Taburu  mojuMmepnep.  [lonmumepreHy — koHe
COTIOJIMMEPJICHY TYpJepi: paJuKaIAblK, KaTHOHIBIK, AHHOHMABIK JKOHE HOHJBIK
KOOPAMHAIMSUIBIK, AMYyNibcHs. KepceTiireH moiauMepseHy —HpoLecTepiHiH
epeKILeITiKTepi. [onumepnenyniy  Texerimrepi MEH  perTeyuriiepi.
[MonukoHaeHcanus: Tene-TeH K JKOHe Tere-TeHIiK eMec. [lomumeprnepiy xoHe
HOJMMEPJTi KOMITO3UITHMSUIBIK MaTepHAILAAPIbIH XUMHUACH MEH (PH3UKACHI.
KyTineTin oKy HoTHKEJIEpI:

Binyi kepek: yHTaK, KaTThl 3bIMBIPaH OTHIHBI J)KOHE IOIMMEPIi KOMITO3UIUSIIBIK
MaTepuaaap eHipiciHIe KOJIJIaHBUIATHIH HKOFaPBI MOJICKYIaJIBIK
KOCBUIBICTAPBIH ~ KYPBUIBIMBI MEH KacHeTTepl Typajbl Ka3ipri 3aMaHFbl
TYCIHIKTEp/Ii; TOJMMeEpJep CHUHTE3IHIH JKOHE OJap/blH XUMHSUIBIK TYPJICHYiHIH
TEOPHSUIBIK HETi3lepiH; IMOIMMepIi KOMIO3ULMAIBIK MaTepHalgapasl JalbIHAAY
Ke3iH/Ie OTeTiH Heri3ri (U3MKa-XUMHSUIBIK TPOLECTEeP/li; YHTAKTAPbIH, KAaTThI
3BIMBIPaH OTBIHIAPBIHBIH, TOTUMEPII MaTepUaIapIblH KaCHETTePiH aHbIKTaYIbIH
CTAHIAPTTHl ONICTEPiH;: MOJNUMEpNi MaTepHaIIAPIbIH, MBUITHIKTAPIBIH, KATTHI
3BIMBIPDAH OTHIHOAPHIHBIH KACHETTEpiH CTaHOAPTTH onicTeMenep OOWBIHIIA
3epTTey XKYPrizy;: MOTMMEPIIEp i, MOTUMEPITi KOMIIO3UIMSITBIK MaTepHaiaap MeH
oNapIBIH HeTi3iHAeri OyibIMaapasl ChIHAY KEIIEeHIH JXYPri3y oIiCTeMeCiH TaHOay
TOXKIpHUOECiH MEHTepy; OKY IPOLECIH/IE Ke3AeCeTiH HAKThl XUMUSUIBIK IPOIECTep Il
TYCIHAIPY XOHE MaijaNaHy YIIIH HETi3ri XUMHUSUIBIK 3aHOapAbl, TEOpUSIIapabl,
3aH/IBUTBIKTAp/IbI JKOHE XUMUSUIBIK TYPIICHIIPYIEpIi MEHrepy; OKY ’KoHE FhUIBIMU-
3epTXaHANBIK CHIATTaFbl OPTYPJi XHMISUIBIK TallChlpManappl IIEenry YIIiH
€CeNTey ONICTepiH KONIaHy, XUMISIIBIK MaTepHalaapabl (U3UKAIBIK JKOHE
XUMIBIIBIK KACHETTEPiH eCKepe OTBIPHII, KAYillci3 maiaanany oficTepiH MEHrepy.
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MakcaTtbl. OCIMIIKTIH  OpraHM3MIEpiHAE  Ke3IeCeTiH  (DU3HONOTHSITBIK
MPOLIECTEP/IIH HEri3iH/e JKATKAH KAaJIbl KYPbUIbIMIAP MEH HAKTHI MEXaHU3MJIEP
Typasiel  OUMiMAI  KaNBINTACTBIPY JKOHE OCIMIOIK OHIMAUITIH  apTThIpyFa
OaFpITTANIFaH TOXKIPHOEIIK o/iCTep Il HeTi3/ey.

Ma3smyHbl. OciMaikTep (QU3HOMOTHACH FBUIBIM PeTiHAe. OCIMIIK >KacyIIachIHBIH
KYPBUIBIMJIBIK CpEKIIeNKTepl JKOHE  XHMISUIBIK KYpPambl;  OHBIH JKaHyap
JKaCyIIAChIHAH afbIPMAIIBUIBIFEL, OCIM/IIK JKACYIIACHIHBIH TOTUIIOTEHTTIIT, OHBI
ocCIMIIIKTEep OMOTEXHONIOTHACHIHAA TMaiianaHy, OCIMIIKTEpIiH KOMipTeKTi
KOpEKTEHYi: XKaIbIpak MUrMeHTTepi, porocunres xummmi, I, I doroxyitenepnin
Kypambl MeH (YHKIMSIIAPHI, OCIMIIKTEP/IH Cy alIMacybl, MHHEpPaJIAbl KOPEKTEeHYi;
OCIMJIIKTEPiH THIHBIC ANYBl: DHEPTHs alMacy, ©CIMIIKTEpHiH 6Cyi MEH IaMyehl,




¢uroropmMonzap.

Kyrinerin oKy HoTHKeTEPi:

Biny kepek: eciMIiKk (HM3HOJOTHACHIHBIH IIOHIH, MIHJIETTEPiH XOHE TapUXBIH;
OCIMZIK ’KacyllaJIapbIHBIH TOTHMIIOTEHTTLUIIr; ©CIMAIKTEpIiH KeMipTeriMeH
KOpEKTEHYl; ©CIMIIKTEepiH Cy ajiMacybl; ©CIMIIKTIH CyAbl OyJaHybl, ©CIMIIKTIH
KYpFaKIIbUIBIKKA TO3IMAIITiHIH HeTi31; MUHEpaJIbl KOpPEKTEHY,
THIHAUTKBIIITAPIBI KOJMIAHYIBIH  (U3UOJIOTHSIBIK — HETI3/epi; OCIMIIKTEpIiH
TBIHBIC AJTYBI; THIHBIC aly Ti30€TiHIH Kypampaac Oelikrepi; TOTBIFY Qocdopiany
MeXaHMU3Mi; OCIMIIKTEpJiH ©cCyl MeH Jaamybl, (PUTOrOPMOHZIAP; ©CIMAIKTepi
KOpFayJIbIH YKoHE TO3IMALTITIHIH (PU3UOIOTHSIIBIK HETi3/IepiH; icTell axybl Kepek:
onebu nepekke3aepre OnOMMorpadusIbIK 137ey KYpri3y; eciMIiK 00beKTiIepiMeH
ToXipHOenep KocmapblH HAKTHl OpBIHIAY; Tipi ©CIMIIKTEPMEH JKYMBIC icTey,
OakplIay *oHE TKIPUOENiK OCIMIIKTEpAiH albIPMAIIbUIBIFBIH CaJBICTBIPY JKOHE
Taly;, eciMAiKTepJiH (U3UONOTHAIBIK KOPCETKIIITEPiH KO  OOWBIHIIA
TOXipuOenep opHaTyFa; TpadUKaIbIK KECKIHIEpl MalladaHbIl HOTHXKEICPIi
KYpacThIpy JKOHE KOPCETKILITepAl CalbICThIPY; JKUHAKTAYy JKOHE KOPBITHIH/IBI
)Kacay; YCHIHBUIFaH 3aybIT OOBEKTIICPIH Tajjay; AaFAbLIapbl GOyl Kepek:
HeTi3ri (PU3MOTOTUSIIBIK MPOIECTEP i 3epTTey OOMBIHINA TKIpUOENep Kyprizy;
OCMOCTBHIK ~KBICHIMJIbl, TPaHCIUPAIMSIHBIH, (OTOCHHTE3IH, THIHBIC aIlyJbIH
KAapKBIHABUIBIFBIH aHBIKTAY; XJIOPOGWLIAI 06N aay >KOHE OHBIH MeJIIepi MCH
(U3UKa-XUMUSIIBIK KaCHeTTepiH aHBIKTay; OCIMIIKTEpIiH ©cCyl MEH JaMyblHa
OPTYPJli MUHEPAJIIIBIK DJIEMEHTTEP/IiH 9CepiH aHBIKTAY.

MaxkcaTtbl. OCiMIIK OpraHU3MAEPIH/C Aaja ©CIMIIKTePIHIH HEri3ri TONTapbIiHaa -
CYKKYJEHTTEplle, rajnopurrepiae, nerpopurrepae OonaTblH  (PU3NONOTUSIIBIK
MPOLECTEPAIH )KYMBIC iCTey epeKIIeNiKTepl Typaibl OLTIM1 KJIBIITACTHIPY.

Ma3mynbl. Jlana eciMaiKTepiHIH HETi3ri TONTapbl — CYKKYJEHTTEp, rajloQurrep,
NeTpOQUTTEPIiH BEreTaTUBTIK JKOHE T'€HEpaTHBTI MYyIIEJEPiHIH KYPBUIBIC
epekmienikrepi. OnapaplH  (QU3HOIOTHSAIBIK TMPOLECTEPIHIH OMOIKOIOTHUSIIBIK
epeKIeNikTepi (ThIHBIC alybl, (POTOCHHTE31, CY aMacybl, MUHEPAJIIbl KOPEKTEHYI,
eCyl MEH [aMybl) >KOHE Cy TAIllIBUIBIFBIHA, JKOFAphl TY3/BUIBIKKA JKOHE TACTBI
TombIpakKa OaitmaneicThl Oeriimzeny mexanusmuepi. CykkyneHTTep, raaopurrep

Ocimai JKOHE MEeTPOPUTTEPIH HEri3ri OKiIepi.
Tana KTEp Kopsit K)(TineTiH OKY lfeTlflmengpi: o
ociMiK amatoM | wiHAel | Bimy: nama OCIMIKTEIHiH HETi3ri TONTAphl — CYKKYIEHTTEp, rajopurrTep,
. WACHl | MEMJIEK | MEeTpPO(UTTEepPIiH BEreTaTHBTIK JKOHE TI'CHEPaTHBTI MYIUENEPiHiH KYPBUIBIC
TEPIHIH KOHE eTTIK | epeKLIeNiKTepiH; oJapably (UIHOIOTUJIBIK IPOIECTEPIHIH OHOIKOIOrHAIBIK
hu3mon Mopdo | aTTecTa | epeKiNeNiKTepiH (THIHBIC alybl, (OTOCHHTE3, Cy amMacybl, MHUHEpPAJIIbI
OrusiChI JIOTHsIC s KOpPEKTEHYl, ©Cyl MEH JaMybl) JKOHE CY/bIH >KETICIICYIILUTIriHe, KOFapbl TY3/bI
BI JKOHE TACTHI TONBIPAKKa OaiIaHBICTBI OeHiMIeNy MeXaHU3MIIEPiH; CYKKYIEHTTED,
ranourTep kKoHe MeTpoUTTEPAIH HETI3ri OKiuepl; icTeil adybl Kepek: o1e0u
Jepekke3epre OuONuorpagusuiblK 137€y IKYprizy; eciMIiKk oObeKTiiepiMeH
TOXIpHOEesep JKOCIapblH HAKTHI OPBIHAAY; Jajia 30HACBIHBIH Tipi ©ciMIiKTepiMeH
JKYMBIC JKacay, Jana eciMJIKTepiHe ToH OeJriiepil CalbICTBIpy XKOoHE Taly;
(eHONMOTWSUIBIK OaKpUIAyNAp IKYPTidy; [amaga ©ceTiH OCIMIIK OpraHu3MiHiH
AHATOMUSITBIK, MOP(OJOTHUSUIBIK JKOHE (PU3MOJOTHSUIBIK EPeKIICTIKTepiH Oimy
HeTi3iHAe YCHIHBUIFAaH OCIMIOIK OOBEKTUIepiHe Taljay Kacay;, JaFabLiapbl
0oaybl: mama eCIMAIKTEPIiHIH BETETATHUBTIK JXOHE TEHEPATHBTI MYIIEIEepiHAEri
HET13T1 (PU3HONOTHSIIBIK TIPOIIeCTepAl 3epTTey OOMBIHIIA TOXKIpHOEIEp KYPTi3y.
KOCIITEHAIPY IIYHJAEPI
Tanjaayasl nonjaep (TII)
OxbiTy | Makcatnl. bemme sxone Gay-6akia eciMaiKTepi, ONApIbIH KIKTENyi, OHOIOTHACHT
TOKIPH | 3K0HE KyTiMi Typasibl TYCIHIKTEp/li KalbIITACTHIPY.
Oeci Ma3smynsl. ['yn ecipyniy OMONOTHSITBIK HET13/1epi; YiiIe ocipiieTiH eCiMaIKTepIiH
B (MeIfTe ayaH TYPJLJITi, JKIKTeTyl >KOHE MaCIOPTTayhl, TYJIl OCIMIIeTKPIiH IIBIFY TeTi;
;;1}11\:3 Mukpo C;IT;[?K_ FYHH% ecipy; Wnuepui Yﬁ—mgﬁnapra OpHAJIACTBIPY; AIBIK, KAOBIK TOINBIPAKTaFbI
GHOIOT TYJIAI  ©CIMAIKTEpHi ecipydiH arpoTeXHHKAachl; JKachll eKmenepnl xobamay;
bay- s HENaro | hnopucruka, OU3aiiH; ydacke AW3AMHBIHAAFHI TYN3apiap; Ty/I3apuap MEH TacThl
6?““{2‘ sone | THKAIBL | yuackenepai OpHATACTHIPY; OKY-TOKIPHOETIK ydacKe: YHBIMIACTEIPY, KYPHUIBIM.
OCIMIIK BHPYCO KIKOHE | pevrineTin oKy HoTm:Ke€pi:
Tepin JIOTHS ToXIpH Biny: xa0bIK >koHe OaKIIa eCiMIIKTepiHiH HETi3T1 TONTaphIH, ONapABIH YHBIMIACY
ecipy a?i?:ga epeKIIeNIKTepiH, alxyaH TYPJLITiH, OSKOJOTMSUIBIK, ACTETUKAIBIK  JKOHE
- TPAKTHKAIEIK  ONH; OCIMAIKTEpAi OpHANACTHIDY MPHMHIMNTEPI; OCiMIiKTepai
yisy | KYTY €pexenepin; XaObIK ©CIMAIKTEPIIH HETi3ri aypynapsl; icTeil aqybl Kepek:

acTeIpy

OCIMIKTEpIIH TOJIKYKaTblH, TYylI3apiiap MEH paldaTOKTapAplH, TyJ3apiap.IblH




xKobamay skobalapblH jKacay/pl; TONBIPAK KOCTANAphlH JalblHIAy;, KaiTa
OTBIPFBI3ATHIH JKOHE ayBICTHIPATHIH 3aYBITTAP; OCIMAIKTEPAl YPHIKTAHIBIPY JKOHE
a3bIKTAH/IBIPY; ©CIMAIKTEpAl TYKbIMMEH JKOHE BETETaTUBTI JKOJIMEH KeOelTy; o3
OakputaymapblH HeEMece SKCIepHMEHTTEpiH CHIarTay, oOJjapAarbl MaKCaThlH,
JKYPri3y IapTTapbIH KoHE abIHFAH HOTIDKENep/Ii aKpIpaTa anajbl; KaObIK JKoHEe
0acka a MoJIEHM OCIMIIKTEpIl KyTim-Oamray >koHe KyTy OOWBIHIIA KaparaibIM
YCBIHBICTApAB! KYPACTHIPY JaFabUIapbl OONYBI; ©CIMIIKTEpIiH KoOeroi; xKaObIK
KoHe Oakia ecCiMAIKTepiH cepTU(HKaTTay, COHAAH-aK OKY-TIKipnOe ajaHblH
YHUBIMIACTBIPY; OCBUIAMIIA, OUONOTUSHBIH KOJIaHOAIBI aCIIeKTUIEpI MCH MiHICTTI
JaFAbIIAJIapPbIHA He 00JYbI Kepek.

Makcarbl. Kazipri 3amanfbl CoHmIK OarOaHIBIKTBIH — YHBIMIACTHIPYIIBLIBIK,
FBUIBIMH JKOHE OJICTEMENIiK Heri3jiepi »oHe KOJJIAHBUIATHIH TEXHOJIOTHIIap
TypaJjbl OLTIM KelleHIH KaJIbIITaCThIPY, TYPFBIH Vi ayMaKTapbl MEH [IapyanbUIbIK,
00BeKTIIepiH KeraiaaHAbIpy OOWBIHINA MPAKTHKAIBIK MIHIETTEPI LIENIy Ke3iHe
HIBIFAPMAIIBUIBIK TOCUITe JalbIHABIK.

OKI’.ITY Ma3smynsl. JlanqmadTeIK jko0anayaarkl aliblK TOMBIPAKTAFbl COHIIK ©CIMJIIKTED;
TOKIPH | magmmadTeik Gak-casbak eHepiHiH 0ObeKTiCi perinaeri sanmmadT; NanmadTHK
Hexopa beci KOMITO3ULIMSA; KACBUI  EKMENEpIiH IKIKTeNyl; KaJalblK JKoHE aYbUIIBIK
THBTI (MeIfTe naHgmadTTap OKyHeciHmeri COHAIK INONTi OCIMIOIKTEp; €Nl MeKeHAep/i
0aKma TITiH KeTaJlaHAbIpy MPUHIMINTEpi; 3amMaHayn Oak-casOak JaW3aiiHBl, 3aMaHAyH
urapya Tombip ?:HIK- JMaHAmAa(THIK IU3aliHHBIH ©3€KT1 ypaicTepi.
I BUIBIF aK s1aro KyTisieTin oKy HOTHIKeJIepi:
bIH MHKPOO FI/I)II(:J.J'ILI Biny: opTypmi (yHKIMOHaNIBIK MaKcaTTarbl JKOHE WHTEphEpAEri ayMaKTap/bl
JJaHIIIa HOJIOTU jsm?;fl a6aﬂaHublpyfa apHaJFaH COHIIK ararl OCil\fIJIiKTepiHiH. ayJIaHJIaCThIPBUIFAH
¢ToI SIChI Genix ACCOPTHUMECHTIH,; >KacCblUl KYPBUIBICTBIH OPTYPJl KE3CHIACPIHAC KOJIaHBIIAThIH
Heri3me anarga | AYPUIIIAPYANIBUTBIK ToxipuOenepi; icTell adybl KepeK: OCIMAIKTEpiH,
JKocIap pHIH JKEMICTEP/IiH, TYKbIMIAPIbIH MOPMOIOrHsUIBIK Oenrijgepi OOMBIHIIA COHIIK 6ay-
ﬂay ¥ﬁ])lM]1 6a1<u1a map}/aLHbIJ'{bIF:BIHHa K(‘)J'IllaHbIJ'IaTBIH aral, 6¥Ta, FYJ'I' JKOHC MIOIITEC1H
acTpipy | OCIMIIKTEPIH HETi3ri TYp/epiH TaHy; - Chi3y JKOHE KOPKEMJIK Kypaijaap MeH
) MaTepuaapabpl naiinanany; JaHmqmadT KoOAChIH jKacay, MKOOaJIbIK-CMETabIK
KyKaTTamajapisl 93ipiiey, abaTTaHIbIpy OOBEKTUIEpiHE OCIMAIKTEpAl TaHaay;
MEHTepYy: OTBIPFbI3Y MaTEPHUANIBIH OHIIPY KOHE COHJIIK eKIesiepAi KyTy Toclaepi;
chI30anap/bl KYpacThIpy, xo0anay )KoHe OKy, TaOWFM IMiLIiHIAEp MeH JaHmmadT
AJIEMEHTTEPIH KOHCTPYKTHBTI TypAe cally, JaHTIaQTThIK KOMIO3UIHIAD
KypacThIpy KaOiJieTi; OMOJIOTUsIHBIH KOJ1IaHOAIIbI aCIIeKTIJIepiH MEHrepy.
Makcatbl. bimim  Oepyneri TEXHONOTHSUIBIK —TOCUIIIH — TEOPHSIBIK  KOHE
d/liCHAMAJIBIK aCHEKTLIEpPIMEH TaHBICY; Ka3ipri 3aMaHFbl OKBITY TEXHOJIOTHSIAPBIH
KOJIJIaHYy apKbUIbl OHOJIOTHSHBIH OKY YPJICIH MOJEJbICY OSIICTepiHIE OKBITY;
OUOJNOrMsIaFbl  OKY YPHICIH YHBIMIACTBIpYJa CTYACHTTEpAlI WHHOBAIUSFa
MOTHBALUSIIBIK OaFapiiaybl KajJblITacThIPY.
Ma3smyHbl. OKBITY TEXHOJOTHSICHI YFBIMBI; OKBITY TEXHOJOTHSLIAPBIHBIH
OpaiyaH/IbIFbl KOHE BIKTHMAJ JKIKTENYi; OKBITY TEXHOJOTHSICBIH KYpPacThIPYIAFbl
MaMaHHBIH MAaFBIHANBIK-13/1€CTIPy KBI3METI; Ka3ipri 3aMaHFBl OKBITY; OHMOJOTHS
cabakrapbpIHIa MPOOIEMAITBIK, MOIYIBIIK, JKOOANBIK, KeHC-CTaanu, HHTEPaKTHBTI,
AKMapaTThIK-KOMMYHUKAIIMSUIBIK ~ OKBITY, — COHJAl-aK JKacaHAbl  MHTEJUICKT
Buoor Oripi TEXHOJIOTHSICBIH ~ OKBITY; OHOJIOrUsI Ca6aKTaPBIH£[a CBIHH OWIAyIbl JaMBITY
) TEXHOJIOTUSICI; OMOJNIOTHsl Ca0aKTapbIHIA TECTTIK TEXHOIOTHS.
USHbI Buonor CTIK - .
OKBITY wsHEr | Trenaro K){TmeTlﬂ OKY HOTHIKeJIepi: '
BIH oKbITy | TrKaTH Biny: 61/10J10r.1/1;1 KYPCBIH/IA KOTIMO/ICHHETT], CAPATARFAH HKIHE AMBITA OKBITY/IbIH
samanay onicte K 3aMaHayn ONiCTEPi MEH TEXHONOTMANAPBIH; HErisri Kamel 61J1iM §epy;uH KoHE
" Meci ToNipH opTa Kammbl OimiM OepymiH KaHapTBUIFaH OiTiM 6epy Kyheci gJeH6§p1Hﬂe
. . 6eci OUOJIOTUSIHBI  OKBITY/IBIH OPTYpJIl  HBICAHJAAPBIH, TOCULAEPIH, OMAiCTepi MeH
oAicTepl KypaiJIapblH MaiiianaHy/ibl; CTAaHIAPTThI, KOJIaHOAbI, 3aMaHayH TeAarOrHKaIIbIK,

omicTep MeH TEXHOJOTHWsIIApABI, OHBIH INIiHAE OpTa MEKTeN IIeH KOJIISKIe
cabakrapmel JKOCMapiay OHE OTKi3y Ke3iHme KOHBUIFaH MakcaTrap MeH
MIH/IETTEpPre COMKeC KacaH (bl HHTEIUICKT TEXHOIOT HsIaphIH;

OMONOTUSHBI OKBITYIBIH HBICAHIAPEl MeEH omicTepiH, OHBIH INIHIE OKY
cabaKTapbIHBIH MICHOCPIHEH IMIBIFATBIHAAPBIH: K00anay KBI3METIH, 3epTXaHaJbIK
SKCIEPUMEHTTEPIi, JANaliblK TPAKTHKAHBI, KaMepaldblK ©OHICYdi >XoHe T. O.
MeHrepy; OiriM Oepy canachblHAAFbl HOPMATUBTIK JKOHE KYKBIKTBHIK Ky’KaTTappl,
OKY-HYCKAylbIK KyXKaTTaMmanapisl, OKy OargapramMaiapblHbIH Oimim  Oepy
TYKBIPBIMIAMATapeIH  ICKE  achlpy VINIH  aFBIMIAFbl  OKY-YABIMIACTHIPY
KyKaTTaMachlH 93ipieyai MeHrepy.




MakcaTbl. bronorusaars! ChIHBINTAH THIC KYMBICTAPBIH TEOPHSIIBIK HETizaepi
Typajbl HIesUIap/Ibl KAJIBINTACTHIPY JKOHE KOCiOM MacelneNepi mienry YIIiH ajFaH
OiTiMi MeH JaFbIIaphIH Malganany.

Masmynbl. bronorust OoWbIHIIA CBIHBINTAH THIC JKYMBICTAPABIH Ma3MYHBI JKOHE
YUBIMIaCTBIPBUTYBI; CBIHBINITAH THIC JKYMBICTApIBIH TYPJIEpPi; CHIHBIITAH THIC
JKYMBICTApJIBIH THIMAUITIH apTTBIPY JKOJJMAphl, Kypangapbl; cabakTaH ThIC,
MEKTENTEH ThIC JKYMbICTap; OHONIOrHsi OOWBIHINA FHUIBIMH-3EPTTEY >KYMBICTaphl;
y#ipmenepni, (axkyabTaTHBTEpAl, SJEKTHBTI KypcTapibl YHBIMAACTHIPY, OTKI3y

buosor QMIiCTeMeCi; CBHIHBINTAH THIC JKYMBICTAPABIH OPTYPJi HBICAHIAPHI MEH TYpJIEpiH
us YIBIMAACTBIPY, OTKI3Y 9/IiCTEMECH.
OoiibiH .. | Kyrinerin oKy HoTH:KeJI€Pi:
ma 6Hg1p1 Biny: Owornoruss OOWBIHINA CBIHBINTAH THIC SKYMBICTBIH MAa3MyHbl MEH
CBHIHBINT buonor CTIK YIBIMAACTBIPBUTYBIH; CHIHBINTAH THIC JKYMBICTBIH HBICAHAAPBIH, TYPJICPiH;
aH TBIC (ﬁfg;’; :;f:;; CBIHBINITAH THIC JKYMBICTBIH THIMIITIH apTThIPY HOIIAPBIH,  KypajIapbiH;
JKYMBICT oricTe K cabaKTaH ThIC, MEKTeNTEH ThIC HKYMBICTapIbi; 6I/IOJ'IOI‘.I/I$I GOI/ILIHIJ._Ia FBUIBIMU-
apabl Meci Toxcipn | 3EPTTEY KYMBICTApLI; YHipMenepi, (bakynbTaTHBTEP/Ii, AMEKTHBTI KypeTap/ip!
yiibIiMIa Geci | YWBIMAACTBIDY, OTKi3y OMCTEMECIH; CBIHBINTAH TBIC JKYMBICTBIH OPTYpIi
CThIpPY HBICAHAApPbl MEH TYpPJepiH YHBIMIACTBIPY, OTKI3y oJlicTeMeciH;: Ouonorus
amicrem OOMBbIHIIIA CBHIHBINTAH THIC KYMBICTAPIbl YHBIMIACTBIPY Ke3iHie OimiM Oepy
eci JKOCHIAPIIAPBIH 93ipiiey; OMOIOTHs OOMBIHINA CHIHBINTAH THIC, MEKTEITEH THIC KOHE
cabaKTaH TBIC YXYMBICTAPJIbl JKY3€re achlpy apKbUIbl MHHOBALMSUIBIK OiliM Oepy
MIHJIETTEPIH iCKe achIpy YIIiH OUTIM Oepy OpTaChIHBIH KOMIIOHEHTTEpiH TaHIAYy;
MeJarorTiH KaciOu )KeTULAIpYiHIH aKpIpamac Kypamaac Oediri peTiHie ChIHBINTaH
TBIC JKYMBICTapJibl ~ YHBIMAACTHIPYABIH HBICAHAAPBIH, OJICTEpiH  KOJNJaHY
JIaFblIapblH MEHrepy; OuTiM Oepy cajachlHAarbl HOPMATHUBTIK KOHE KYKBIKTHIK
Ky)KaTTap/bl, CHIHBINTAH THIC JXYMBICTap/bl TaljanaHa OTHIPHIN, OuLTIM Oepy
TYXKBIPBIMJAMANIAPbIH  ICK€  achlpy  VIIIH  aFbIMIArbl  OKY-YHBIMIACTBIPY
KyKaTTaMachlH 33ipliey aFrAblIapblH MEHrepy; Onosorusi OOMbIHIIA KYMBIC.
Makcatpl. binim anymbuiapia TEOpUsUIBIK KOHE MPAaKTHKANBIK OLTIM JKyHeciH,
XMMUSI MYFAIIMiHIH KOCIOM MeIarorukaiblk KbI3METiHIH OuTiM Oepy MiHAeTTepiH
miemy  OUTIKTepl MeH  JaFibpUIapblH  KaJbIITACTBIPY, COHJAi-aKk  OuIiM
aNylIbUIApAbIH  KEeKe JKOHE KociOM JIaMybIHBIH OJKOCHApJIaHFaH JICHreHiH
kamTamacoi3 ery yuiiH AKT-Hbl Koca anfanaa, OutiM Oepy TEXHOJNOTHUsIIAPBIH,
OKBITY dlicTepl MEH KypallIapblH HETI3[i TYple TaHIay jKoHe THIMJ maiinanany
KaOineri.
Ma3smynbl. biniMm  Oepy yibIMIapelHIa XUMHSHBI OKBITYIbl KaHFBIPTY/A
MHHOBALWSIIBIK TEXHOIOTHSIIAP b KOJIIaHy. XKobanay-3eprrey
TEeXHOJOTHSUIAPBIH, CBHIHM OWJIay MeH MpoOJeMallblK OKBITYIbl  JAMBITY
TEXHOJOTHSUIAPBIH, KON [JeHIeHli OKBITy TEXHOJNOTHSAJAPBIH, OWBIH JKOHE
MHTEPAKTHBTI TEXHOJIOTHSJIAP/AbL, JKENMUIK JKOHE HU(PIBIK TEXHOIOTHSIAP/IbI
JKOHE JKaCaH/bl MHTEJUIEKT TEXHOJIIOTHSIAPhIH MeJaroruKa cajJachlHa KONIaHy.
XUMHSH KyrTisieTin oKy HoTHKETEPi:
bI Oripi Biny: Oinim Oepy yibIMIapblHAa XUMHSHBI —OKBITYABl  KaHFBIPTYHAFbI
OKBITY]I o orig | PHHOBAUMAIBIK  TEXHONOTHSIAP; xobamnay-3epTTey TEeXHOIOTHSIAPHIH, CEIHH
bIH I Hexaro oinaymsl )koHe HpO6HeMaJILII§ OKBITY/IBI IAMBITY TEXHOMOTHSIAPBIH, KO JICHT eHiTi
OKBITY TEXHOJIOTHSUIAPBIH, OMBIH )KOHE MHTEPAKTHUBTI TEXHOJOTHSUIAPABL, KEJIUIIK
HHHOBA OKBITY | THKAaJbl o
. KOHE LUQPIBIK TEXHONOTMSUIAPIbl, OHBIH IIIHIAE JKACAaHIbl HHTEIUICKT
IHATBIK SAICTE p TEXHOJIOTHSUIAPBIH TIeIarOrHKAIIBIK KbI3METTE KOJIaHYy;
TeXHO0J10 Mecl TOXIpH | . . . . o . . . .
6eci ickepuiri: e3iHIH kociOM KBBMETIHIH MiHAETTEepiHE coiikec OimiM  Oepy
rusijiap TEXHONOTHSIIAPEl MEH OKBITY TOCUINEpIH HETi3Ai TaHgay MEH NaiganaHyIasl
bl

JKY3ere acelpy; akKmapaTTBIK MopTajmapaa OimiM Oepy pecypcTapblH TaHIAYIBI
XKY3ere achlpy; II€arorvKajiblK KbI3METTI YHBIMAACTBIPY YILIIH KOMITBIOTEPIIIK
Kypanjapabl TaiinanaHy, OKy IpOLECiH YHBIMAACTBIPYABIH BapHATHUBTIK
(hopmatTaps! meHOepiHAe 0Ky cabarbIH xKobamay;

ickepuiri: e3iHiH KociOM KBI3METiHIH MiHAETTepiHE coiikec OimiM  Gepy
TEXHOJOTHSIIAPEl MEH OKBITY TOCUINEpIH HETi3Ai TaHgay MEH NaigaiaHyIsl
JKY3€re achelpy; aKmapaTThIK IMoprangapaa OimimM Oepy pecypcTapblH TaHAAYAbI
JKY3€re achlpy; IMeNarorukajiblK KbI3METTI YHBIMIACTBIPY YIIIH KOMIBIOTEPIIIK
KypangapAbl —MaijganaHy; OKYy IpOIEciH YHBIMAACTHIPYABIH BapUaTHUBTIK
(opmatTaps! meHOepiHAe OKy cabarbIH jx00amay;

MeHrepyi Tuic: 3aManayn OuTiM Gepy TEXHOJOTHSUIAPHI JKOHE OKY CaOaFbIH OTKi3y
TEXHOJIOTHSIIAphl; 3aMaHayd KOMIBIOTEpPIIK Kypanjgap, OHBIH INIHAE >KacaHIbl
MHTEIUIEKT TEXHOJIOTHACH; AIlIBIK aKMapaTThIK OiiM Oepyae MHTEpaKTHUBTI ©3apa
IC-KMMBULJIBI iCKE achIpy TacuIaepi.
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MakcaTbl. XUMHUSIaH CHIHBINITAH THIC KYMBICTBIH TEOPHSUIBIK HETI3Iepi Typajbl
TYCIHIK KaJIBINITACTHIPY JKOHE KociOM MacelneNepi Mmenly YIIiH anFaH OluriMi MeH
JIaFAblIapbIH Maiianany.

Ma3smyHbl. XuMmust OOHBIHINA CBIHBINTAH THIC >KYMBICTApIbIH Ma3MYHBI KOHE
YUBIMIaCTBIPBUTYBI; CBIHBINITAH THIC JKYMBICTApIBIH TYPJIEpPi; CHIHBIITAH THIC
JKYMBICTApJIbIH THIMAUTITIH apTTBIPy JKOJNJAphl, Kypaiiapbl, cabaKTaH TbIC,
MEKTENTEH THIC >KYMBICTap; XUMHSI OOMBIHINA FBUIBIMU-3EPTTEY >KYMBICTaphl;
y#ipmenepni, (axkyabTaTHBTEpAl, SJEKTHBTI KypcTapibl YHBIMAACTHIPY, OTKI3y
ozicTeMeci; CHIHBINTaH THIC JKYMBICTAPIBIH OPTYpPJIl HBICAHAAPHI MEH TYpJiepiH
YHBIMIIaCTBIPY, OTKI3Y oficTeMeci. XUMHSUIIBIK 3aTTapMEH XKYMBIC icTey Ke3iHeri
KayiIlci3IiK TeXHUKACHI.

KyrisneTin oKy HoTHKeTEPi:

Binyi kepek: xuMus OOWBIHIIA CHIHBINTAH TBHIC JXYMBICTBIH Ma3MYHBI MEH
YHBIMIIaCTBIPBUTYBI; CHIHBINTAH THIC dKYMBICTHIH HBICAHAAPHI, TYPJIepi; CHIHBINTAH
TBIC JKYMBICTBIH THIMJUIITIH apTTBIPY >KOJNJAphl, Kypajjapbl; cabakTaH ThIC,
MEKTENTEH ThIC JKYMBIC; XHUMHUs OOHBIHIIA FBUIBIMH-3€PTTEY  KYMBICHI;
y#ipmenepni, (axkyabTaTHBTEpAl, SJEKTHBTI KypcTapibl YWBIMAACTBIPY, OTKI3y
ozicTeMeci; CHIHBINTAH THIC J>KYMBICTBIH OPTYpJi HbICAaHIAphl MEH TypJiepiH
YHBIMIIACTBIPY, OTKI3Y 9JIicTeMeci; KayilCi3liK TEXHHKAChl XUMUSIIBIK 3aTTapMeH
JKYMBIC icTey Ke3iHze; icTeil Oimy: XUMUsi OOMBIHIIA CHIHBIIITAH THIC XKYMBICTAPIbI
yibIMIacTeIpy Ke3iHAe OumiM Oepy >KocmapiapblH 93ipiiey; XuMusl OoMbIHIIA
CBIHBINTAH THIC, MEKTEIITEH ThIC JKOHE Ca0aKTaH ThIC KYMBICTAPbI KY3€re achlpy
apKbUTbl MHHOBAIMSUIBIK OLTIM Oepy MiHAETTepiH icKe achlpy YIIiH OutiM Oepy
OPTachIHBIH KOMIIOHEHTTEpiH TaHJaay, IeJarorTiy KociOu IKeTinIipyiHiH
aXKpIpaMac Kypamjac 0eJiri peTiHJe ChIHBINTAH ThIC XYMBICTAPbl YHBIMIACTHIPY
HBICAH/IAPBIH, OJICTEpiH KOJJIaHy [arAbUlapblH MEHrepy; JKYMBIC Ke3iH[e
Kayilnci3/ik TEXHUKAChIH MEHrepy XHMUSUIBIK 3aTTapMeH; XuMHs OoMbIHIIA
CBIHBINITAH  THIC ~ JKYMBICTApAbl  IaigajaHa  OTBIPBIN,  OUTiIM  Oepy
TYXKbIPbIMJAMAIIAPbIH ICKe achlpy YIIiH OlliM Oepy cajlachlHAarbl HOPMATHUBTIK
JKOHE KYKBIKTBIK KY)XKAaTTapAbl, arbIMIarbl OKY-YHBIMIACTBIPY Ky>KaTTaMachblH
o3ipIiey JaFIbuIapblH MEHTepY.
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Maxkcatpl. CTyIeHTTEpIiH UIBIFAPMAIIBUILIK KAOILJIETTEpPiH JaMbITy JKOHE
TOXKIpHOETIK, ecenTey IJkoHe 0Oacka  Kypuelnl — MacenenepAi  Lieuryae
OeifopraHuKanblK XUMHUSHBIH HETi3ri 3aHZapbl MEH YFBIMIApBbIH KOJNJAaHYHBI
yipery, cryneHtTepai OipHelie 0ajama TOCULIEPMEH LICIly XKOJNJapblH YHpeTy
JKOHE ©H TajFamMIia3 memrMaepai Tanaay. CTyIeHTTepre XUMUSUIBIK Mocenenep/i
HICIly JKOIIapPbIH YHpETyHeri CTYACHTTepIiH OUIIMIH KOHE JaFAblIapbiH
KaJIBIITACTBIPY.

Ma3smyHbl. OpTa MEKTENTe XUMHSHBI OKBITY TPOIIECIH/IE €CenTey MiHACTTEePiHIH
peni. XuMusi OarapliaMachlHIAFbl XUMUSUIBIK €CENTeyJIepaiH Heri3ri TypJiepi.
Xumusaarel (QU3UKAIBIK Mamanap. XUMHSJIBIK €CenTeylnepaiH Herisri Typiepi:
¢dopMmynanap, TeHueylep, 3aTTapAblH  KOCHalapbl, epiTiHainep, TOTBIFY
peakusuIaphl, peakuus OHIMIHIH IIBIFBIMOBUIBIFEL. 3aTTApAbIH KOCHACHIHIAFEI
aparac ecemnrep, 3aTTapAbIH epiTiHAiepi. XuMusi OOUBIHIIA €CeNTey eCenTepiHiH
MICTTIMIH TeKcepy XKoHe Oaranay. XuMus OOHBIHIIA €CENTeY eCeNTePiH KYpacThpy
amicremect.

KyTineTin oKy HoTHKeJIepi:

Binyi kepexk :XuMmusHslH Herisri Oemimaepi OOHBIHINA op TYpii KypHETLTiK
IOpeKeCIHAErT  ecemTepAl  INemryaiH  OMICTEMENiK TOoCUIAepiH  MeHrepy;
ONMMITHAJAIIBIK, €CeTTep i MENIYAiH OAiCTEMEIIK TOCUIAEPiH MEHIepY; TEOPHSIIBIK
JKOHE KOJNIAaHOANBI CHITATTAFBI KYpAETl IIBFapMAaIlbUIbIK eCenTepAl mieme Oiry;
KOMIBIOTEp MEH JepOec KOMITBIOTEpIiH KOMETiMeH ecenTepii Ieme Oiry;
OKYLIBLIAPIBl XHMISUIBIK €CEeNTepll IIemyre YHpeTy YIIiH MYJIbTHMEIUSUIBIK
Kypalgapabl TaijanaHy oJiCTEMECiH MEHIepy; ecenTep MeEH ecenTepHiH
MEIMACPIH JKEeTUIMIPINTeH KATTBIFYJap;, OpTa MEKTENTe JKOHE KOJUICIKIE
cabakTapmel JKOcmapiay »OHE OTKi3y Ke3iHIe KOWBUIFaH MakcaTTap MeH
MIHJETTEpre COMKeC CTaHMapTTHI, KOJIAAaHOAIbI, 3aMaHaYH TIeIarOTUKaJIBIK dIicTep
MEH TEXHOJOTHsIIap/ibl Maiinanany
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MakcaTbl. MekTenn XUMUsSI TOKIpHOECIH OTKI3yNiH NaibIHABIK Ke3eHAepi MeH
azicTepi Typaibl TyTac Ke3Kapac KalbINTacThIPY.

Ma3smyHnbl. Xumus KaOWMHETI JKOHE OHBIH  JKAaOJIBIKTapbl;  OKBITYIBIH
YUBIMIaCTRIPYIIBUIBIK ~ HBICAHIAPBl  KYHECIHIETI XUMHSIBIK 3KCIEPHMEHT;
XUMISIIBIK  OKCIICPUMEHT OJIiCTepi; XWMUSHBIH HETi3ri OemiMaepiH 3epreney
Ke31HIeri XUMIBUTBIK SKCIEPUMEHTTIH TEXHHKACHI MEH OIicTeMeci; XUMUSHBIH
Herisri OeniMIepiH 3epleney Ke3iHJe HeTisri AEeMOHCTpalMsUIBIK TXKipuOenep
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MEH 3epTXaHAIBIK >XYMBICTapAbl JKYPTizy omicreMeci. XUMUSUIBIK 3aTTapMeH
JKYMEIC ICTEY Ke3iH/IeT1 KayilCi3MiK TeXHAKACHL.

KyriseTin oKy HoTHKeTEPi:

Binyi kepek: MekrenTe XUMHUSUIBIK SKCIIEPUMEHT KYPY CXEMACHIH SHE XKYPri3y
omicTeMeciH; XMMUSIHBIH HEri3ri OemiMaepiH 3epeiey Ke3iHae XUMHUSIIBIK
SKCIIEPUMEHTTIH  TEXHWKachl MEH oficTeMeciH; Oyl Kepek:  Herisri
JIEMOHCTPaNMSUIBIK TXKipHOeep MeH 3epTXaHalbIK KYMbBICTapAbl YHBIMAACTHIPY
JKOHE JKYPridy; opTa MeKTenTe cabakrapibl jKoclapiay >KoHe OTKi3y Ke3iHe
KOWBUIFAaH MaKcaTTap MEH MiHJeTTepre CoWKec CTaHAapTThl, KOJjaHOabL,
3aMaHayd IeIarOTUKaJIBIK 9JIICTEp MEH TEXHOJIOTHsUIapAbl NaigaiaHy Kyprizy
oicTeMeNiK TaculIepiH MeHrepy; OiiM Oepy cajachlHAaFrbl HOPMATHBTIK JKOHE
KYKBIKTBIK KYKaTTap/bl, OKy-HYCKay Ky’KaTTaMachlH, XUMUSUIBIK SKCIIEPUMEHTTED
KYprizy OoibIHIIIA OKy OafFjapiaManapblHBIH OUTiM Oepy TY>KbIpbIMIaManapblH
iCKe acelpy YIIiH aFbIMJarbl OKY-YHBIMIACTBIPY KY’KaTTaMachlH —a3ipiey
ICKEpJIiKTepl MEH AFIpUIaPBIH MEHTEPY.
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MaxkcaTbl. XUMUSITBIK OHIIPICTIH HEri3ri YFBIMIAPbIH KAJIBIITACTBIPY, XUMUSITBIK
TEXHOJIOTUSIHBIH, TEOPHSUTBIK HETi3/IepiIMEH TaHbBICY, XUMUSIIBIK-TEXHOIOT HSLIBIK
YAepicTep/iH HEri3ri KOMIIOHCHTTEpiH Oluly, CcoHmal-ak KeHOip MaHBI3bI
XUMUSUTBIK  OHIMJIEpAIH (KBIIIKbUIIAp, aMMHaK, HECEIHOp, OTHJICH, IOJIUMEp
MaTepuaniap) Keioip eHAIpICTIK TEeXHOIOTHsIIapBIH €CKepYy.

Ma3smynsl. XUMUSUTBIK ©HAIpiCTEpre KOMBUIATHIH Ka3ipri 3aMaHFbl Tajanrap.
Xumust sxoHe sHeprerrka. 1ukizar. Xumus enepkociOinneri cy. KarTsl oTbIHIBI
TEpMUSIIBIK OHJey. TaOuFu aHFbINI Tra3ap/bl, MyHaiabl Kaiita enaey. Cyreri,
a30T, OTTeri »JKOHE KBILKBUIIAp OHAIpici. Merannyprus Typaibl KaJIbl
manimMerTep Herisri opraHuKaliblK CHHTE3 TEXHOJIOTHACHI. JKOFapbl MOJEKYIAIIBIK
KOCBIJIBICTAp )KOHE OJIap/bl KOJ/IaHYy.

KyTisieTin oKy HOTHIKeJIepi:

Binyi kepek: OHEpKOCINTIK OHE 3epTXaHAIBIK J>KarjaiapAa aca MaHbI3JbI
XUMUSUTBIK OHIMAEP/I OHIIPYIIH HETi3r TeXHOJOTHSUIBIK MPOLECTepi, XUMHSLIBIK
TEXHOJIOTUSIHBIH, HEri3ri acmanTtapbl MEH amlnaparTapbl, XUMHSUIBIK ©HIMIEP.i
OHIIPYMIH KayilCi3MiK TEXHUKACBIHBIH, OHIPICTIK CAHUTAPUSHBIH KOHE
SKOJIOTHSUIBIK HOPMAaJIapbIHBIH TajlanTapbl; OlTyl Kepek: KoijaHOallbl XUMHS
OoifbIHIIA  YITUTK  MIHAETTEpAl  ILICUly; TOJUMEpJEpAiH  KYPBUIBIMJBIK
(dopMynanapelH KoOHE ONapibl CHHTE3AEY JKOJIApbIH KKacay, MEHIepyl Kepek:
CHHTE3Zey, OKIIayJay >KOHEe XHUMHSJIBIK 3aTTapibl 3€pTXaHAIBIK >KaFaaina
Ta3apry, (pu3nKa-MeXaHUKAJIBIK KACHETTEPiH aHBIKTAy AaFAbLIaphl.
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Makcatbl. beliopraHukaiiblk 3aTTapibl CUHTE3ACYIIH OIiCTepi MeEH 9JicTepiH
KaJIBINTACTBIPY.

Ma3smyHbl. XUMHSUIBIK CHHTE3[IH JKajlbl TEOPUSUIBIK HETI3Aepi: XUMHSIBIK
CHHTE3 YFBIMBL, XHUMHSJIBIK TIPOIECTePIiH HEri3ri 3aHIbUIBIKTapbl MeH
OackapbUIybl, OeilOpraHUKabIK 3aTTapiAbl 0y, IIOFBIPIAHIBIPY JKOHE TazapTy
omicrepi, ['a3, cyibIK >koHe KaTThl (hazaymapAarbl peakuusuiap. belopraHMKalbIK
KOCBUIBICTAP/IBIH  HETi3ri KJIacTapblH CHHTe3[ey (OKCUATEp, THIPOKCUITED,
KBIIIKBUTAAP, Ty3aap). OpraHuKalblK KOCBUIBICTAPABIH CHHTE31. AMUdaTThl KoHE
XOIII UICTI KaTapiapaarbl aJMACTHIPY peakiuschl. OpraHuKaIbIK KOChLUIBICTAPIBIH
KOH/JICHCAIINS, TOTBIFY 9HE TOTBIKChI3JIAaHY PEaAKIHSIAPHI.

KyrTisieTin oKy HoTHKETEPi:

Biny: ra3, CydBIK JKoHEe KaTThl (pasalmapaarsl KapamailbIM 3aTTap MeH
OelfopraHuKaIbIK KOCBUIBICTAPIBI CHHTE3ICYNiH HETI3T1 omicrepi,
OeflopraHMKaNbIK 3aTTapibl OOINyHdiH, MIOFBIPIAHIBIPYIBIH JKOHE Ta3apTy/AblH
HeT13Ti oficTepi;

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

MEHrepy: XHUMUSUIBIK OKCIEPUMEHT JaFiblIapbl, XUMHUSUIBIK 3aTTap MeH
peakuusiiappl ainy MEH 3epTTEY/iH Heri3ri CHHTETHKAJbBIK KOHE aHATMTHKAIIBIK
omicrepi
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MakcaTpl. OHIIPICTIH XUMISUTBIK TEXHOJOTHSACBIHBIH HETI3TI epekenepi MeH
TEOPUSICHI )KOHE OJIAP/IBIH OHEPKACINTIK O0BEKTINIEpTe MPAaKTHKAIBIK KOJAAHBLTYBI
TypaJjsl TyciHiK Oepy.

Ma3myHbl. OHIIPICTIK  XUMISIIBIK-TEXHOJOTHASUTBIK ~ TIPOLECTEPAiH  HETi3ri
Kypampaac OenikTepi (XMMHUS ©HEPKICiOIHAEri IIMKI3aT, SHEpPreTHKa, KaTaus,
*aOabIKTap; THAPOMEXAHUKAIIBIK, JKBITY KOHE Macca aiMacy IporecTepi).

Kykipt, a3ot xaoHe ¢ochop KbIIKBIIIAPEIH, AMMHAKTBI, MOYEBHHAHBI, STHIICH],
napaduHAl KOHE KaHBIKMAaraH KeMIpCYTEeKTepAi, KypamblHIa OTTeri Oap
OpraHMKaJIBIK KOCBUIBICTAPIBl  OHIIpY. Ty3 >KoHE THIHAUTKBIII OHAIPY




TEXHOJIOTHSICHI.
KyriseTin oKy HoTHKETEPI:

Binyi kepek: XUMISIIBIK OHIIPICTI YIBIMIACTHIPYABIH HETI3T1 MPUHIMOTEP, OHBIH
KYPBUIBIMBI; XUMMSUTBIK-TEXHOJIOTHSUIBIK  TIPOLECTIH JKOHE KaJIIbl OHIIPICTIH
TUHIMAUTITIH OaFaay oficTepi; OHEPKACINTIK OHIIPIC JKaFJaWbIHIAFbl XUMFSIIBIK
©3repiCTep/IiH JKAIIMBI  3aHABUIBIKTAPBI, HETI3Tl XUMISUIBIK  OHIIPICTEP/IiH
KYPBUIBIMBI, YHBIMIACTBIPBUTYHI JKoHE TeXHONOrnsutbIK, pecimaenyi IIIKO >xone KP
XUMUSUTBIK, O€HiHer] Ka3ipri 3aMaHFbl KOCIMOphIHAap. OlTyl KepeK: @HEpPKaCINTiK
OHJIpiC JKarmalbIHIaFsl XUMISUIBIK ©3TepiCTepliH 3aHAbUIBIKTaphbl, COHAAN-aK
HETI3rl XUMHSUIBIK ~ OHAIPICTEpAiH  KYPBUIBIMBL, YHBIMIACTBHIPBUIYBl  JKSHE
TEXHOJIOTHSUIBIK O€3eH iyl Typasibl OUTiMIepiH KOpCceTy; XUMHSUIIBIK MPOLECTiH
HET13T1 cuIaTTaMallapblH ecentey, OepijreH eHiMIl OHIIPYAiH YTHIMIbI CXEeMAaChIH
TaHJgay, OHIIPICTIH TEXHOJOTHUIBIK THIMIUITIH Oaranay; BKCIIEPUMEHTTIK
aKnaparThl JKalIblIay XOHE OHJEY; MEHIrepyl KepeK: XHUMHMSUIBIK OHIIpicTepliH
THIMAUIITIH ~ Tajjay oOMicTepi; eCemTey  IaFapUIaphl  JKOHE  IPOICCTiH
TEXHOJIOTHSUIBIK KOPCETKIIITEPIH aHBIKTAY

Makcatpl. XuMus TIOHI OOWBIHINIA OKYIIBUIAPABIH  3€PTTEY  KbI3METIH
YUBIMIACTRIPYABIH ~TCOPUSUIBIK HETi3Jepi Typajibl, MEKTeNnTiH OuriM Oepy
MPOIIECIHAC OKYIIBLIAPIBIH 3€PTTEY KBI3METIH YHBIMIACTBIPY MPHHIIUAIITEPI,
MeKTeNTiH OiiiM Oepy mpoleciHAe OKYIIbLIAPAbIH 3epTTeY KbI3METIH diCTEMETIK
KaMTaMachl3 eTy[l o3ipiiey NaF[bUIapblH KaJbIITACTBIPY TYpalbl TYCIHIKTEp/i
KaJIBIIITACTBIPY.

Ma3mynbl. XuMmus MoHI OOWBIHIIA OKYIIBUIAPIBIH 3€PTTEY JKOHE IKOOaJIBIK
KbI3METIH YHBIMIIACTBIPYIBIH FHUIBIMH-9/IiCTEMEITIK HETi3/Iepi MEH epeKIIeiKTepi.

OKyIbI THIOTOPIIBIK cyﬁeMem“ley HIeHOepiHaeri >K96anap;151 Oackapy epeKuIemiri.
NApbIN 3?pTxaHaHbIK KaFjaiia  XMUMHSITHIK TQ)K]PI/I6CHCp MEH 6a1<bmaynap%1m
ML YHBIMAACTHIDY JKOHE HKYPTiy. DKCIEpUMEHTTIK TaaiblK 3epTTeyaep KYprisy

. (ayaHbpIH, cy aWIBIHIAPBIHBIH, TOMBIPAKTHIH XHMUSUIBIK KYpaMBbIH AaHBIKTAY).
Gofibin Kopsrr 3epTXaHalbIK SKCIIEPUMEHTTEP I YHBIMAACTBIPYAa 3aMaHayH SAIiCTEPi KOJIaHY.

ma AHamu | BIHIBI | XuMMAIBIK 32aTTApMEH XKYMBIC icTey Ke3iHzeri Kayinci3 Ik TeXHUKachL.
FBUIBIM THKAJIbL | MEMJICK | KyTieTiH 0Ky HOTHIKeJePi:

u- K CTTIK | Bigyi kepek: XuMust OOMbIHIIA OKYLIBUIAPABIH 3€PTTEY JKIHE IK00anay KbI3METIH
3epTTey XUMHSL | aTTeCTa | yjpiMiacTeIpy €peKIIENiriH; THIOTOPJIBIK Ccyiiemenjey IeHbepinae sxobanappl
KbI3MeTi WA | Gackapy epekmiesirin; 3epTXaHabIK XKaraailiapaa XUMUSIIBIK Toxipubenep MeH

H OakputaynapAbl  YHBIMAACTBIPY JKOHE JKYpri3y; OKCHEPUMEHTTIK JaJIaJIbIK
yibIMaa 3epTTeyiep Kyprizy oiCTeMeciH; 3epTXaHaJbIK IKCIIEPUMEHTTEP I YHBIMAACTHIPY

CTBIPY Ke3iHJIe 3aMaHayH dJlicTeMeNep/ii KOJIaHYAbl, XMMUSUTBIK 3aTTapMEH )KYMBIC icTey
Ke3iH/Ie KAyIlCI3MIK TEeXHUKACHIH; OiTyl Kepek: FBUIBIMH 3€pPTTeYIiH KaKeTTi
o/icTepiH KojaHa OuTyl KepeK FBUIBIMHU JKYMBICTAPIIbI 93ipIiey Ke31H/e; FhUTBIMU
3epITeyiepAl  OpblHAAay Ke3iHae apHailbl ojicTepAl  KOJJAaHy, FBUIBIMHU
oneduerTepai  3epieiiey HOTWKellepi OOWBIHIIA FBUIBIMU-3EPTTEY KbI3METIH
YIBIMAacTeIpy OOMBIHIIA 9IiCTEMENIK YCHIHBIMIAP d3ipiiey; FBUIBIMH JKYMBICTBIH
TaKbIPHIOBIH TaHJAY; FEUIBIMU-3E€PTTEY JKOHE OKY-3€pTTey )KYMBICTAphIH pecimMIey;
OKYIIBUIAPIBIH ~ FBUIBIMH-3€PTT€Y KBI3METIH JaMBITyFa OaFbITTalFaH  ic-
nrapanapabl YHpIMIACTHIPY JKOHE OTKI3Y JarIbpuIapblHa He 0oiy.

MakcaTbl. AJaMHBIH ©HIIPICTIK KOHE aybUI [IaPyaNIBUTBIK KbI3METi HOTIKECIHIE
OrocdepaHbIH aHTPOIOTSHAIK JIACTAHYBIHBIH CalallbIK JXOHE CAHIBIK KypaMbl
TypaJibl JKOHE 3aTTapiAblH KOpILAFaH OpTara XMMHSUIBIK TYPJICHY MeXaHU3MIepi
Typallbl, COHJaif-aK '"»KacbUl XUMUSHBIH' 3aMaHayH >KapaThUIBICTAHYJAFBI
MYMKIHAIKTEPi, POl MEH OPHBI TYpaJIbl TYCIHIKTEPAl KaJBIITACTHIPY.

Ma3mynbl. Koprmaran opraHBIH =~ J1acTaHybl; dJeMEHTTepAiH FamaMmibik
OMOXUMILITBIK ~[UKIEPi; aTtMocepaHBIH XUMUSIBIK KYPaMBIHBIH ©3repyi;
TaOWFaTKa aHTPOIIOTEHMIK dcep €Ty. OKOJOTHSIBIK OSTHKA JKOHE XUMISIIBIK

IKoJI0r I]fIOHp;;IT enzipic macenenepi. [Ton Anacrac nen Jxon YopHep/iH "Kacbul XUMUSHBIH" OH

USJTBIK Buoxi | Memuex ekl Ka}‘.I/I,I[aC}.,I. "YKacein xumMusHb!" z[aMLITy .6a}jBITTapBI. TaburatTel KoOpray

KIHE . TTiK kpi3MmeTiHzaeri KP 3annamacel. KP-HbIH ©HAIPICTI, 3KCHOPTTHI KOHE HMIIOPTTHI

JKACHLI arTecra | 7KOI0> JKEKEIETeH JACTAYIIbI 3aTTAP IMUCCHSACHIH KBICKApTy Hemece OonusipmMay

XHUMUS s JKOHIHJIET] XaIbIKaPAIBIK MiHACTTEMENEPI.

KyTinerin oky HoTHKeJIEpi:

Binyi Kkepek: OSKONOTHSUTBIK XHMHUSHBIH Kas3ipri OKaFgailbl MeH JaMy
TeHICHIMSIIapH; Tipi OpraHU3MJIep MEH OJIapAbIH TIPHIUIIK €Ty OpTachIMEH e3apa
opeKeTTecy 3aHIBUIBIKTapPhl; TOMBIPAKTHIH XUMIUSUIBIK KACHETTEPiHIH SKOIOTHSUTBIK
MaHBI3bl; aya MacCalapblHBIH KO3FaJbIChl MEH XHMISUIBIK KYPaMBIHBIH Tipi
OpraHm3Mjiepre  acepi;  SKONOTMSUIBIK ~ JUAarHOCTHKaJa  KOJIAAHBLIATHIH
OMOMHIMKATOPIAPIBIH OCIMIIK Typiiepi; "Kachul XuUMHA' KarugaTTapbl JKOHE
OHBIH COHFBI 93ipiemernepi; Oilyi Kepek: TIPIIUIK €Ty OpTAachbIHBIH CanachlH




CKpPUMHMHITIK Tajjay; KOpIIaraH opTa oOOBEKTinepi MeH OHOJIOTHSUIBIK
00BeKTUIepl TajIay 9/1ici MEH 9iCTEMECIH HeTi3/l TaHaay; OHOreoIeHO031apIblH
SKOJOTHSUIBIK JKall - KYHIH CKPHHHHITIK OMOMHIMKALMSUIBIK TEKCEpyIl XKy3ere
acelpy; TalAaMalIbIK eJIICYJIepAiH HOTWIKENEpiH OHACYAl JKYPTidy; XHUMUSUIBIK
SKCICPUMCHTTEP/II OpPBIHAAY KE3iHIEC OSKOJOTHSUIBIK JKoHEe 'KachUl Xumus'
KaruJaTTapblH KOJJIaHy; ©CIMIIKTEpIiH OHTAIJIbl SKOJOTHMSUIBIK TayallajaapblH
Oo/rkay VIOIH OSKONOTHSUIBIK (DaKTOpIApABIH OpEKeT €Ty 3aH/IbUIBIKTApbIH;
OCIMIKTEp/iH OHTAWIBl SKOJOTHSUIBIK —TayallaJlapblH OoJDKay —TaciepiH
MEHrepy; OHOJNIOTHSJIBIK MaTephajibl JKOHE OOBEKTIHI ChlHAMalay IKoHE
KOHCEpBalMsIIaYy.
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Makcatbl.  YillecTipy  KOCBUIBICTAPBIHBIH ~ XHUMHUSICBIH — TEPEH  3epTTey;
OpraHUKAaNBIK-XUMUSIIAFBl  VIJIECTIPY  KOCBUIBICTAPBIHBIH ~ KYPBUIBIMBI ~ MEH
KacHEeTTEpiH 3epTTey.

Ma3myHbl. YilecTipy XMMUsI TEOPHSACHIHBIH HETi31epi; KeIeHAepAeri XUMHSIIBIK
OaiinaHbIC; YHIECTIpy OpTaJBIKTaphl; JIMTAHATAp; YHWJIECTIpPYy KOCBHUIBICTAPBIHBIH
M30MEpUSICHI;  KEIICHIEpiH maiga Oolybl: TEepMOJMHAMHKAJBIK — AacIeKT;
y#IecTipy XUMUSICBIHIAFBI 3ePTTEY SMICTEPI; YIIECTIPY KOCHLIBICTAPBIHBIH CHHTE3
HeTi3/1epi JKOHE PEaKTHBTLIIr; YHIIECTIPY XUMHSCBHIHBIH KOJIJaHOAJIbI acIIeKTiJepi.
BHOKOOpAMHANMSIIBIK ~ XAMHS ~ Typajibl  TYCiHIK. BuOKoMIUleKcTep — KoHE
Ouokmacrepriep. beflopraHuKanbiK KbIIIKbLUIIAP aHHOHIAPHI, AMUHKBIIIKBLIIAPHIL,
oenokrap, mophupuHIep 6ap OMOKOMILIEKCTEP.

KyTinerin oKy HoTH:KeJICPI:

Binyi kepek: cHupek jxep dJeMEHTTepl MEH aKTHHHITEPIIH KOOPAWHAIMSIBIK
XUMUSCBIH KOCA aIiFaH/a, KOOPIWHAIMSIBIK XUMHUS Typajbl *ajmbl TYCIHIKTEp,
COHJIaii-aK THICTI XUMHSUIBIK KAaCHETTEPiHIH e3repyIHJeri >Kalbl 3aHIBUIBIKTap;
Oimyl kepek: 0acThICBl OKIIayjay, THICTI OSKCIEPUMEHTTI KOIO HeMmece
panvoHaIM3anusiay Ke3iHae YCbIHbIcTap O0epy; OKy »OHE FhLIBIMH-3€PTXaHaJIbIK
CHIIATTaFbl OPTYPJl XMMUSIIBIK TarchlpMaiapAbl ISy YIIiH ecenTey SicTepiH
KOJIIaHy; MEHrepyl KepeK: TepMMHOJIOTHS JKOHE KapamailbiM Oaranaynap MeH
ecenTeynepAi JKYPrisy TEXHHMKAchl, MbICAIBl, JOHIEIEK TEePMOXUMMSIIBIK
UKJIApJbl HEMEece JIMFaHATap OpICiHIH TEOPHSCHIH KOJJIaHy; OKY IpOLECIHJE
KE3IeCeTIH HAKThl XUMUSJIBIK MPOLECTepAl TYCIHIOIPY JXoHE maiiiaiaHy YIIiH
HETi3rl XUMMSUIBIK 3aHIApIbl, TEOPHSIApbl, 3aHABUIBIKTAPABI KOHE XUMUSIBIK
TYpJCHIIpYIEpal MeEHrepy;, XHMHSUIBIK Marepuaniapibl (U3UKAIbIK IKOHE
XUMUSUIBIK KACHETTEPIH eCKepe OThIPBIIN, Kayilci3 naijanany 9icTepiH MeHrepy.
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Maxkcatpl. Kazipri koramJarbl TEXHOTCHIIK »OHE DKOJIOIHMSUIBIK KaTepiiepi
Oaranay >KOHE TOMEHJETY CaJlaChIHAAFbl MIHIETTEp/l LUy Ke3iHIe XUMHSHBI
naiijanany TOCUIIepi, COHIAi-aKk TypakThl JaMy  TYXKbIPHIMIAMAaChIHBIH
MIHJIETTEPIH MIeNly Ke31HJe XMMUSHBI MaianaHy TOCULIepl HeTi3iHae MaMaHap
JasipiiayFa sKopaeMIecy.

MasmyHnbl. [locTHHAYCTpHUANIBI KOFaMAAFbl XUMUSUIBIK KayircCi3mik. XUMuUs MEeH
TYpPaKThl JaMyIblH e3apa OaiiaHbICl. TEXHOTEHIIK JKOHE OSKOJOTHSUIBIK
JIaFapbIcTapAblH Kaymi. XUMUSUIBIK Kayill-TeXHOTEHIIK KaYINTUIIKTIH epeKiie
caHatel. TexHOreHAIK KayinTi Oaramay oficTepi. XalbIKTHIH XOHE KOpIIaFaH
OpPTaHBIH KOPFANybIH apTTBIPy YIIIH XUMISUIBIK OOBEKTiIepAl mMaimamany
KayiICi3AiriH KaMTaMachl3 eTy. XUMISUIBIK OHIIIpicTeri KopIiaraH OpTaHbl KOpFay
TEeXHUKAChl. XUMUSIIBIK OHAIPICTIH KayiTCi3airiH 6ackapy Herizaepi.

KyrijsieTin oKy HoTHKETEPi:

Binyi kepek: XuMusi MEH OpHBIKTHI TaMyZIbIH ©3apa 0aliIaHBICH TYpaJIbl, COHIA-
aK XHMMUSHBIH [OCTYPJ XKOHE jKaHa OeJiMAEpiHIH TEOPHSUIBIK HETi3lepi KoHe
onmapAapl HAKTHl XAMHUSUIBIK MIHAETTEpAl IIemyae Maimamany —Tociimepi,
OHJIpiCTepIiH XUMILIIBIK KAYIIICi3/IiTi; TEXHOTSHIIK TOyeKeN i Oaranay oamicTepi;
XalblK TIeH KOpIIAFaH OPTAHBIH KOPFAJIYbIH apTTBIPY VIIIH XHUMUSUIBIK
0o0BEKTiIep i MalAamany Kayilci3diriH KaMTaMmachl3 €Ty; XHMHUSUIBIK ©HIipicTe
KOpIlIaFaH OPTaHbl KOPFAay TEXHHKACHI; MBIHAJIAPbL: HETI3r XUMUSUIBIK TOHIEP
meHOepiHAe TYXKBIPBIMAAIFAaH HETi3Ti YFRIMAApP MEH JKallbl 3aHIBUIBIKTAapIbI
€CKepe OTBIPHII, ic-OpeKeTTepi (3aTTapisl XKIKTEey, MPOLIECTEPAiH CXeMalapblH
KYpY, JACpeKTepHl »Kyieney oHe T. 0.) OpBIHIAY, HAKTHl XUMISIIBIK JKOHE
MaTepuaNTaHy MIHACTTEPiH IIENIy[e HETi3Ti XUMISUIBIK TOHACPIIH TEOPHSIBIK
HETi3JIepiH KOJJIaHy JaFIbIapblH MEHrepy
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MakcaTtbl. HaHOKYpBUIBIMHBIH HeTi3/iepi, HaHOMAaTepHaJIJapAblH CHHTE31 XKoHE
aHaM31, HAHOTEXHOJIOTUSHBI OPTaHUKAJIBIK XWUMHS, OHMOJOTHWS, MEIWIIMHA XJHE
Oacka z1a cananapaa KoialaHy Typajbl OiTiM >KyHeciH KaJbInTacTeIpy.

Ma3smyHbl. HaHOXMMHS >KoHE HAHOTEXHOJOTHSHBIH HETI3rl  TYCIHIKTEpi.
HaHOTeXHONOTUSHBIH JfaMy Tapuxbl. 3aTThIH HAHOKYPBUIBIMJIBIK 3JIEMEHTTEpI:




LS

aToMmap, MoJieKynanap, Qysiepenaep, HaHOTYTiKmIenep, kiacrepiep. KBaHTTHIK
HYKTENlep -  JKacaHasl  MoOJIeKyjianap. HaHOKYpBUIBIMABI — HONHMEpIIEp.
Hanorexnonor  Kypajn-caiiMaHIapbl:  HAaHOKPUCTAJIZAAp,  HAHOTYTIKILIENeEp,
HaHOTYTIKIIETEp >KOHE ONapIblH TYBIHIBUIApEL. HaHOoTexHOmorusra apHaJFaH
JJIEKTPOHUKA MaTepuaniapbl. HaHOTeXHONOTHAHBIH Oomamiarel: Impobiiemanap
MeH mepcrekTuBanap. HanoOemmekrepai amy amicrepi MeH Kikrenyi. Hano
00BeKTIIep JKaHa JPpUIEpAIH JKOHE Onappl OarbITTaIFaH JKETKI3y JKyHenepiHiH
Heri31 peTiHze.

KyrineTin oKy HoTHKeTEPi:

Binyi kepek: HaHOOONIIEKTEpl aHBIKTAy >OHE JKIKTEY, HaHOMaTepualap
Typajbl YFBIMAAp, ONapIblH epeKie (U3MKAIBIK JKOHE XUMUSJIBIK KacHUeTTepi;
HaHOMaTepHaIIap/Ibl CHUHTE3/IeY MEH  TalJayJblH HETI3r1 amicrepi;
HAHOTEXHOJIOTHSJIAp MEH HaHOMaTepHalJapAbl KONJAHYABIH Kazipri IKoHE
MEepCIeKTHBAIBIK ~ cajajapbl;  HaHOMAaTEepHANIaplblH  OKOJOTHsFa,  aJam
JICHCAYJIBIFBI MEH Kayilci3IiriHe 3WsHABI 9cepliepi, COHOai-aK OJapblH ajlIbIH
aly JKOJAaphl; OUTyl Kepek: CHUHTE3JCYIIH OpTYpJi OdicTepiHe Tanmay KOHE
Oaranay >KYpri3y HaHOMaTepuasaplbl OJNaplblH TaOWFaThlHA Kapail Tangay
OMCTEpiH YCBIHY; OpTYpJi HaHOMAaTepHajiapAbl KOJJIAHYIBIH  BIKTUMAJ
caJlaJIapblH YCBIHY; OHEPKICINTIK OHAIpIC kKaFIalbIHIarbl XUMHSUIBIK KalTa Kypy
3aHIBUIBIKTApbl, COHJAW-aK HEeTi3rl XWUMMSUIBIK OHAIPICTEpIiH KYPBUIBIMBI,
YHBIMIaCTBIPBUTYBl  XKOHE TEXHOJOTHMSUIBIK Oe3eHIipiiayl Typasisl OimiMaepin
KOpCeTy; MbIHalap[bl MEHIepy: HAaHOXHUMHS MEH HaHOTEXHOJOTHMSHBIH >KaHa
JKETICTIKTEp] Typalibl aKIapaT Ke3JIepiH i3]ey AaFIblIapblH MEHIepY.




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

TI3IMI
Oky mep3iMi - 4 xbi1. OKy TYpi — KYHAI3T1
No [TonHiH aTaTys! [Ton koxbI Kpen | Cemectp
UT
CaHbl
2. bazaabIk moHaep

1 | Tanpay OoiibIHIIA KOMIIOHEHT 1 3 3
Huronorus xoHe TUCTOIOTUSA CG2222
NmmyHomnorus Imm2222

2 | Tanpay OOiibIHIIIA KOMIIOHEHT 2 4 3
JKanmsl xoHe MOIeKynalbIK TeHEeTHKA ZhMG2223
OCIMJIIK celleK IMSCHIHBIH TeHeTUKAJIBIK Heri3/1epi OSGN2223

3 Tanmay OoifibIHIIIA KOMIIOHEHT 3 5 3
MHUKpOOHOIIOTHsl )K9HE BUPYCOJIOTUS MV2224
Tonbipak MUKpOOHOIOTUSICHI TM2224

4 Tannay OolibIHIIIa KOMIIOHEHT 4 5 4
KieTkabik OMOTEXHOMOTHSE KB2225
buorexHonorusra Kipicre BK2225

5 Tanmay 00fibIHIIIA KOMIIOHEHT 5 5 5
AziaM xoHe jkaHyapiiap aHaATOMHSICHl MEH (M3HOJIOTUSICHI AZhAF3226
JKorapsl xylike KbI3METiHIH (PU3UOIOTHSCH ZhZhKF3226

6 Tanpnay OoiibIHIIIA KOMIIOHEHT 6 4 6
OCIMIIKTEp CHCTEeMaTHKACHI 083227
Kasakcran ¢uopacsl KF3227

7 | Tannay GoibIHIIIA KOMIIOHEHT 7 5 6
DU3UKAIBIK JKOHE KOJUIOUATHIK XUMUS FKH3228
[Monumepnep xumust PH3228

8 Tannay OoiibIHIIIA KOMIIOHEHT 8 5 7
OciMaikTep (HU3UOIOTHSCHI OF4229
JHana eciMaikrepiHiH (HU3HOIOTUSACH DOF4229

3. KocinTik mangep

1 Tannay OolibIHIIA KOMIIOHEHT 1 5 5
Benme xoHe Oay-0akiia eCiMIIKTEPiH 6cipy BBOO3305
JlekopaTuBTi OaKiiia MapyanbUIbIFbIH JTaHAIIA(TH HEri3]1e Kocnapiay DBShLNZh3305

2 Tannay 00fibIHIIIA KOMIIOHEHT 2 4 6
BUOIOrusIHBI OKBITY/IBIH 3aMaHayH dJicTepi BOZA3306
Buromornst GOMbBIHINA CBIHBINTAH THIC XXYMBICTAPIbI YHBIMAACTRIPY omictemeci | BSTZhUA3306

3 Tannay OoiibIHIIIA KOMIIOHEHT 3 5 7
XUMHUSHBI OKBITYIBIH HHHOBALMSUIBIK TEXHOIOT HSLIIAPHI HOIT4307
Xwumust OOUBIHIIIA CHIHBINTAH THIC YKYMBICTapbl YHBIMIACTHIPY 9/1icTEMEC] HSTZhUA4307

4 Tangay 00iibIHIIIA KOMIIOHEHT 4 5 7
XUMUSL eCENTepiH ety daicTemMeci HEShA4308
MekTenTeri XUMUSUTBIK SKCIIEPUMEHT JKYPri3y d/icreMeci MHEZhA4308

5 Tangay 00iibIHIIIA KOMIIOHEHT 5 5 7
Konganbaibl Xumust KH4309
XUMUAIBIK CUHTES HS4309

6 Tanjgay GoiibIHIIA KOMIIOHEHT 6 5 7
XHAMHUSAIBIK TEXHOJIOTHS HT4310
OKymslIapAbIH XUMHSL OOHBIHINA FRUTBIMH-3€pTTEY KbI3MeTiH yiisiMaacTeipy | OHGKU4310

7 Tanjgay GOMbIHIIA KOMIIOHEHTT 3 8
DKOTOTHSIIBIK YKOHE YKACHII XUMUS EZhH4311
KoopauHauusiiislk XxumMus UH4311




Tangay OolibIHIIIA KOMIIOHEHT 8

3amMaHayn XUMUS J)KOHE XUMHUSITBIK, KayITICi3 TiK ZHHKA4312

XuMusgaarsl HAaHOTEXHOJIOTHS HN4312
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