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OKy MaKcTbl, Ma3MYHBI K9He KYTLIETiH 0Ky HOTHKeIepi KopceTiJren
KbICKama cunarramMacsl (0inimi, ickepairi, narabicel, Ky3bipeTi)
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MakcaTtbl. OCIMIIKTEp MEH KaHyapiaplblH >Kacyllanapbl MEH YIIIajgapbiH,
Kacylamap OpraHOMIATApbIH JKOHE ONapiblH KYpPBUIBICBIH 3epTTey oicTepi
Typajbl CTYICHTTEpPIiH TYCIHIKTEPIH KaJBIITACTBIPY, YJINANIapIblH OKIKTeyl,
KYPBUTBICHI YKOHE KHI3METI.

Ma3myHbl. [{uTonorus »oHEe THCTOJOTHS HeTi3zepi, JKacylamapasl 3epTrey
omicTepi, IKACYIIATAPIABIH  XHMHSUIBIK  KYPBUIBIMBIL, [POKAPHOTTAP  MEH
JYKapHOTTAP IKACYIIATAPBIHBIH KYPHUIBIMABIK EpPEKIIeNiKTepi: [UTOILIa3Ma,
miasManblk MeMOpaHa, NHUTOIUIA3Ma OPTaHOWATAPBI, HKACYIIA  SIPOCHIHBIH
KYPBUIBIMBI, COHJai-aK aKybl3 OHOCHHTE31, DIUTENUi >KoHE JSHEKep TIiHIep,
OWINIBIKET TiHIEpl, XKYHKe KYHEeCiHiH TiHIepl, THCTOTeHe3 JKOHE JKacylanap MeH
TIHJEpAiH OeKITUITeH MpenapaTrTapbiH JaibIHAAY 9/1iCTepi.

KyTisieTin oKy HOTHIKeJIepi:

IcTeid OlTy: MHKPOCKONTHIH KOMETIMEH I[UTOJOTHSIBIK JKOHE THCTOJOTHSUIIBIK
npenaparTapisl 3epTTey, JKacyllanap MEH YIMagapblH ChI30anapbMEeH KOHE
KECKIHJIepiMeH 03 OeTiHIle KYMBIC iCTey; 9pTYpJIi JKacyllalapblH, YIranapbH
KYPBUIBIMJIAPBIH, KYPBUIBICBIH, Kypamjac OeJiKTepiH, KbI3METTEpiH, JaMYbIH,
KAaCHETTEPiH CaNbICTBIPY OiJiMi MEH KaOlIeTiH Kepcery; TaxipuOernik ecenrtepi
HICIly YIIH 3epTXaHajJblK KaOAbIKTBl KOJJIaHY[a JKOHE OKCIIEPUMEHTTIK
3epTIeyliepAe TEOPHIbIK OLTIM MEH IarIbulapAbl KOJJaHy; MeHrepyi Kepek:
IITO - TUCTOJIOTHSUIBIK MperapaTTapabl AaiblHIAy TOCUIIH; JKaCcyIlla TUITEP] KOHE
YInanapJblH, HEri3ri Typiiepi Typajbl MaTepual; 3epTXaHANbIK 3epTTeyJepliH
KeJjieci TypJiepiH 6iyi KaskeT: )acylla TEOPHSCHIHBIH HETI3r NPUHIUITEPIH;
Kacylagap MeH YiInanapiasl 3epTTey OmicTepi; jkacyllamap MeH JjKacylla
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 MaHbBRBL. HMmynuTer Teopmsicel. Tya OGiTkeH
JKOHE Kype maiiga OonFaH MMMYHHTETTI Kaibimracteipy. Crenudukanbik emec
UMMyHUTET. VIMMYHIBIK JKYHEHIH >KaJmbl YHBIMIACTBIPBUTYBI JKOHE MYIIENEPI.
Cremmuukanslk ~ (IMMGOUMUTTIK)  UMMYHHTETTIH ~ JKalllbl  CHITATTaAMACHL
NvmmyHouutrep. Monekynanslk HMMyHoONorus. KieTkanblK HMMMYyHOJIOTHSL.
KacymanapaplH e3apa opekeTTecyi XoHE HMMMYHJIBIK Xayarn. VIMMyHHTETTIH
Oy3plTybl. AYTOMMMYHIBI TIpOILlECTEp MEH aypywap. AyTOMMMYHZIBI
peaxuusIapapIH MEXaHU3MAEPI.

KyrTiserin oKy HaTHKETEPi:

Biny kepek: WMMYHONOTHWSAOAFbl HETI3Ti YFBIMAAp: aHTHUICH, aHTHICHE,
peuenTopiap, TUTOKUHAEP, IMMYHOKOMIIETEHTTI JKacymanap, IMMYHIBIK JKayarl,
MMMYHIBIK TMaTOJOTHS, ayTOMMMYHJBIK peaKLsUIapAbIH MeXaHW3MIepi; icrei
aJIybl Kepek: XYKNaJbl, aJUIEPTHIBIK, IMMYH TaIlIIBIIBIFEL, ayTONMMYHIIBI, 1CIK
aypynapbIHBIH THAarHOCTHKACH, aJABIH ally, eMJAEy YIIiH MIeNTylli MaHbI3bl Oap
MMMYHOJIOTHSIHBIH ~ MakcaThl ~MEH  MIHJIETTepiH  TYCiHy, NpPaKTHKaJIbIK
OarbITTBUIBIFBIH KOPY; 00JIybl KepeK: ajaM ar3achlHIAFbl Tya OITKEH >KoHE JKype
maiira OONFaH WMMYHWTETTIH KaJIBIIITACy MEXaHM3MJEpi Typasibl TEOPHSIIBIK
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 OWay KaOiJIeTiH TaMbITy.

Ma3mynbl. [eHeTMKaHBIH JaMy TapuxXbl, TYKbIM KyaJayIIbUIBIK II€H
©3TEPTiMITIKTIH MaTePUANIBIK HETi3/Iepi, HYKICUH KhIITKbUIAPHIHBIH KYPHUTBIMBIL
MeH TypJiepi, OpraHu3MAEpIiH KeOelo Typiepi, MOHO-, T - YKOHE HOJUTHOPUATI
KpecTTep, OeNnriulepAiH MyparepiiK 3aHAbUIBIKTaphl, TE€HETHUKAIBIK Tajiay
HeTi3/epi, TYKbIM KyaJlaylIbUTBIKTBIH XpPOMOCOMAIIBIK TEOPHSCHI, OPraHU3MIEPIiH
O3TEeprilTITiHIH  Typnepi MeH ceOenTepi, TeH KYpPBUIBIMBI, T'€HETHKA
poOIeMaIapbIHBIH Ka3ipri *KaF aibl.

KyrineTin oKy HoTHKeTEPi:

Biny: JKanmel >xoHe MOJNEKYJIaidblK IeHETHKAHBIH IIOHI MEH MiHAETTEepiH, Jamy
TapUXbIH; TYKbIM KyaJayHIBUIBIK MEH ©3TeprillTiKTiH MaTepHajIbIK Heri3aepiH,
HYKJIEUH KBIIIKBUIIAPBIHBIH KYPBUTBIMBI MEH TYPJIEPiH, OpraHu3MIep/iH KoOetoiH,
OenrinepAiH TYKBIM Kyalay 3aHAbUIBIKTApBIH, T'EHETHKAJBIK TaJiayJblH
HET13/1epiH, TYKbIM  KyaJayIIbUIBIKTBIH ~ XPOMOCOMAJIBIK  TEOPHSCHIH,
OpraHuM3MJIeplieri ©3TepriliTiKTiH Typjiepi MeH ceOenTepiH, TeHHIH YcCak
KYPBUIBIMBIH, HETi3T1 MOJIEKYNaJbIK KacyIIalblK MEXaHU3MIEP MEH FeHETHKAIIBIK
MoceneNep iy Kazipri okarmaiibia;  Icreit  Giory: Opebm  mepekkesnepre
oubnuorpadusUIbIK 1376y JKYPri3y; MIAFBUTBICTHIPYFa apHAIFaH T'€HETHUKAJIBIK
ecenTepi MIenly; TYKhIMKYaJaylIbUIBIK II€H ©3TepPrilllTiKTI 3epTTey OOMBIHINIA
IKCIIEPUMEHTTEP KYprizy; opTypii KacylanapbiH, winanapabiH
KYPBUIBIMJIAPBIH, KYPBUIBIMBIH, Kypamjaac OeJiKTepiH, KbI3METTEpiH, AaMybIH,
KAaCHETTEpiH, TYKbIM KyaJayblH jKOHE CHIaTTaMajapbIHBIH ©3TepyiH CaJIBICTHIPY;
Harawinap: exinmi JJHK Tiz6erin, MPHK kypy; aKybI3aap/iblH aMUHKBIIIKBUIIBIK
kypambid JIHK nemece MPHK apkpuibl aHbIKTay; ecentepi memy yuniH [leHner
TOPBIH Kypy; OenriiepfiH TYKbIM Kyanay 3aHAbUIBIKTapbIH 3€pTTey YIIiH
THOPHIONOTHSITBIK, JIICTI KOJIaHy; LIeXipe KypacThlpy; MaTOJOTHMSUIBIK T€HJI
TachIMaJJIaylliblia TYKBIM KyaJlalThIH aypy[blH JaMybIH OOJKay HEMece TYKBIM
KyaJIalThIH NIaTOJIOTHsIChI Oap OanaHbIH TYbUIYbIHA OOJDKaM JKacay.
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MaxkcaTbl. OCIMIIIK CEJEKIUSICBIHBIH TEOPHSJIBIK HEri3ziepi, eCIMIiK T'eHOMBIH
YUBIMIACTBIPYZIBIH,  €PEKIIeNiKTepl, TEHETHKAIBIK OPTYPJUIKTI  KYpYAbIH,
CEJICKLMSUIBIK MaTepHral/ibl Oaraiay MEH IpiKTeY/IiH KJIaCCHKaJIbIK XKOHE 3aMaHayH
azicTepi Typabl 3aMaHayn HIesIap/bl KalbIITaCThIPY.

Ma3smyHbl. OCiMIiK TEHOMBIHBIH epeKIenikrepi. ['@HOMIBIK TajiayablH Herisri
omictepi. MUTOXOHIPHSUIBIK JKOHE IUIACTHIATIK TEHOMAAPIbIH JKYMBIC iCTEyi.
ABTONOJIUILIONATAPAAFEl MYTAIMSUIBIK JKOHE MOJAM(MUKAIMSIIBIK ©3TeprillTiK.
[Monuutonatsl Katapnap. Kambikran OynaHIacThIpy. AJUIOHIONUIUIOMAMS KOHE
MOJIEHH OCIMAIKTEPIH Naiaa 60mybl. XpoMOCOMaap IblH TOMOJIOTHSICHIH Taiay
omictepi. AHeymouarapAbpl aimy omjictepi. ¥YKcac JKOHE TOMOJOTHSUIBIK
MmyTanusiap. XJjaopoduipai MyTranusuiap. OCIMIIKTEpAiH XPOMOCOMAIBIK JKOHE
TeH/IIK-UHXECHEPIIK CEeNEKIMsCHL. | eHEeTUKANIBIK WHKCHEPUSHBIH MYMKIHIIKTEp1
MEH JKEeTICTIKTEepi.

KyrTisieTin oKy HoTHKETEPi:

Biny: OciMIOiK TeHOMBIHBIH EPEKIIENIKTepiH, TEeHOMIBIK TaJIayJblH Heri3ri
omicTepiH, MHTOXOHIPISUIBIK JKOHE IUIACTHUATIK TEHOMIAPIBIH  KBI3METIH,
ABTOIOIHUIUIONATAPAAFEl MYTAIMSIIBIK JKOHE MOIM(DUKANMSAIBIK ©3TepPrillTiKTi,
MOJIUIUIONATHIK  KaTapAbl, IUCTAHTTHIK OyJaHIACTHIPYABI, aJUIONOIUILIONITEL
JKOHE MOJCHH OCIMIIKTepAiH maiaa OOIYBIH, XPOMOCOMAHBIH TOMEOJIOTHSCHIH
Tanmay oxictepiH Oimy. AHEYIUIOMATApABl aily OHiCTepi, AHAJOITHIK >KOHE
TOMOJIOTHSIIBIK MyTallUsuiap, XJIOpOQH/UT MyTalHsulapbl, XPOMOCOMAJBIK JKOHE
TeHIIK-MHKEHEPIIIK ~ OCIMAIK  IIApyallbUIBIFBIHBIH — EpEeKIICTKTepi, TeHIIK
HWH)KEHEPUSHBIH MYMKIHIIKTepi MEH KETiCTIKTepi;

IcTeii Oiny: reHeTHKa XKOHE OCIMJIK IMIAPYAIIBUIBIFEI OOMBIHIIA KA3ipri FHUTBIMHU
onebueTTepAl IOy JKacay, CENEKIHSUIBIK OeNTiIepJiH TYKBIM Kyallay TYpJepiH,
MyTareHIiK (pakTopiapablH ocepiHeH maiina OOJaThIH TeHETHKAIBIK ©3TepTillTiK
TYPJIEPiH Tanmay;

Jarabuiap: oneOWeTTepMEH, OHBIH INIiHIE Mep3iMIi FBUIBIMH dIeOHeTTepMeH
JKYMBIC iCTEy HaFraplIaphbl, OMONOTHSUIBIK OOBEKTIIEpIl 3epTTey NaFapIapbl MEH
ozicTepi; eCIMIIKTEpiH KAPUOTHIITEPIiH CUIIATTay JNaFAbUIaphL.
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Makcatbl. CTyZeHTTepAl MPOKapHuOTTap MEH MUKPOCKOIHSIIBIK 9YKapHOTTaP IbIH
KYpPBUIBIMBI, KacHeTTepi, JKIKTeNlyl J>KOHE HOMEHKJIATypachMEH TaHBICTHIPY.
MUuKpOOHONOTHsl >KOHE BHPYCOJOTUS CANACHIHAAFBl JKETICTIKTEPAIH O KaJIIbl
OMONOTHSUTBIK MOHIH KepCeTy, MHMKPOOPTaHU3MJAEPAiH OMOTEXHOJOTHus, TaMmak
OHEepKaCiOi, aybul INApyallbUIBIFBL, METALIYprus JKOHE Oacka —canaiapipl
JAMBITYIaFbl POJIiH alKbIHIAY.




Ma3smyHBbI. Mukpobromnorus FBUTBIM perinze. [IpoxapuorTapasH,
9YKapUOTTAP/bIH, BUPYCTAPIbIH CaJbICTRIPMAJbl CHIIATTAMACHI: HKACYIIAIIBIK,
Oackapy, TaMakTaHy MEH TBIHBIC ally TYPJIEpiHIH SpTYpJLIiri, Meraboiam3m
JeHredi, Kke0ero  SHeprusichl, TeHIIK  MNapasuTu3M.  bakTepusuiapIbiH
MOpQOJIOTHACH], AHATOMMSCHI, ©Cyl oHe KeOeri. MUKpOoOpraHu3MIEpAiH.
MukpoopraHu3MIepaiH 9KOJIOTHSICHI. MukpoopraHu3MIepaiH
eCIMIKTEepMeH, )KaHyapiapMeH,afaMIapMeH KapbIM-KaTbiHachl. CHMOMOTHKAIIBIK
Oaiinanbictap. Ilapasutism. BupycrapasiH MOpQOIIOTHSCH], KYpPBUIBIMBI KOHE
XUMUSUTBIK Kypambl. BUpycTappIH KiKTelyi.

KyrineTin oKy HoTHKeTEPi:

Biny: MHUKPOOPTaHU3MICPIiH HeTi3Ti KacUeTTePiH, KYPBUIBICBIH,
CHCTEMaTHKACBhIH, SKOJIOTHMSCBHIH; OJNApIBIH KIKTENyi, TaOMFATTarbl >KOHE ajaM
OMIpIHJET] peli; BHpycTap MaTIIANBIFBL, OJapAblH BUPYCKa Kapchl BaKIWHAJIap
OHJIpiciHe KOJIIAHBLTYHI; TaFaMHBIH OY3BUTYBIH TYZABIpaTBIH
MHUKpPOOPTraHM3MJEPIiH OHONIOTHSJIBIK CHUIIATTAMAChl; icTell aJybl Kepek:
MHUKpPOOHOJIOTHSI JKOHE BHPYCOJIOTHSI CalachIHIAFbl o[eOMeTTepl Naianany;
OPTYPJli TMPOKAPHOTTHIK JKOHE JYKAPUOTTHIK KACYIIAIapIblH  KYPBUIBICHIH,
KYPBUIBIMBIH, Kypamaac OeJiKTepiH, KbI3METTEpiH, 1aMybIH, KACHETTEPiH, TYKbIM
Kyajlay MeH OeNTiIep/IiH e3repyiH *oHe KOJJIAHBUTYBIH CaJbICTBIPY OimiMi MeH
KaOiJeTiH KepceTy; TXKIpUOeNmik ecenTepil ey YIIiH eJjmey KypajlapblH,
3epTXaHaNbIK  KaOJBIKTap/Abl, IIMTOXUMHSUIBIK, OHOXMMUSUIBIK  OAICTEpIi
KOJIJIaHy/la TEOPHSUIBIK OLTIM MEH IaFablIapibl TOXKIpUOENiK ecentepii MIelry
YLIiH JKOHE IKCIIEPUMEHTTIK 3epTreyiepae KOJIZIaHY; MeHrepy:
MHUKPOOPTaHU3MAEPIIH TYPaKThl €MeC OJJIEMCHTTEPIH aHbIKTayFa MYMKIHIIK
OepeTiH ozicTep; KopllaraH opTa OoObeKTUIepiH Oaranay YIIH KOJJIaHBUIATHIH
MUKPOOHMONIOTHSUIBIK ~ 3€pPTTeY  O/IICTEpPIMEH  MUKPOOPTaHM3MJIEpAiH  Ta3a
JIAKBUTIAPBIH 06N aly KoHe oJlapAblH OMOXUMUSIIBIK KACUETTEPIH 3epTTey

MakcaTbl. JKaimbl, TONBIpaK OHE aybUl MIAPYAIIBUIBIK MHUKPOOHOIOTHSCH
OoilibiHmIa  OlTiM  MEH  JaFapUIapAbl  KANbIITACTBIPY,  arpOdKOJOTUSUIBIK
npolecTepe TONbIpaK MUKPOOPTraHW3MJIEPiHIH POIiH TYCIHY.

Ma3smynsbl. Tomelpak MHKPOOHOJIOTHSCHIHBIH —JaMy Tapuxbl. TombIpaxra
Ke3ZleceTiH OakTepusiap MEH aKTHHOMMIETTEePiH Heri3ri tonTapbl. Torbipak
MUKpPOOpPraHu3MJIepiHiH Ouocdepanarsl 3aTTap MEH SHEPTUSIHBIH ©3repyiHe JKOHE
OHoreoneHo3Jap IbIH JKYMBICHIHA KaThICYbl. Tomblpak Ty3ymii npouectep. Tomsipak
MUKPOOPTraHU3MJICPIHIH  JKOJOTMSCHI MEH Teorpaduschl JKOHE  TOIBIPAK

Jlexopa | GuonmarHocTiKacsl Macenenepi. Tonbpak arsanapbl dieMiHIeri GHONOTHSIIBIK
TupTi | OalNaHBICTapAbIH Typiepi. ToOmbIpaKk MHKpPOOPTaHM3MAEPiH OKLIAaydaay >KoHe
Gakma | ©cipy.

Tonsipa Mekre | mwapya | Kyrinerin oky HoTHikesepi:

K nreri | weuielr | Bimy: MHKPOOPTaHU3MAEPAiH MOP(DOIOTHACHIH, CHCTEMAaTHKAChIH,
MHKPOO Ouoior BIH (M3HONOTHACHIH JKOHE SKOJIOTHSACHIH, TOMBIPAKTAFBl OPTYPJi KOCHUIBICTAPIIBIH
HOJIOTH S ust JAHAII | 5)KOHE XUMUSUIBIK DIIEMEHTTEpAiH ©3repyiHAeri MHUKpPOOPTaHM3MIEPIiH peJliH;

Chbl KYpChI adTBl | icTeil alybl KepeK: TONBIPAKTHIH OWOJOTHUIBIK OCNCEHIITITIH aHBIKTAYy XOHE

HETI31€ | OHBI peTTey JKONAApPHIH YCHIHY, OMOMHIMKAINS, OGHOTECTTEp/ KOMAaHy; opTypii
KOCIIAP | mpOKAPHOTTHIK JKOHE 3YKAPHOTTHIK KACYIIAIAP/bIH KYPBUIBICHIH, KYPBUIBIMBIH,
aay Kypammac OeJikTepiH, KbI3METTEpiH, JaMybIH, KaCHETTepiH, TYKbIM Kyajlay MeH
OenrinepAiH e3repyiH XoHe KOJJAHBUIYBIH CaJBICTBIPY OiTiMi MEeH KaOiuleTiH
KepceTy; TOKIpHOeNmiK ecentepi Mmenry YIIiH eJIey KypalIapblH, 3epTXaHaJbIK,
JKaOIBIKTAPIBI, TUTOXUMUSIIBIK, OMOXIMUSIIBIK SICTEPi KONIaHYAa TEOPHUSIIBIK,
OimiM MeH JaFrmpUiapApl  TOKIpHOENiK  ecenTepii IIemry YIIH — JKOHe
9KCIIEPUMEHTTIK ~ 3epTTeyiieple  KOJIaHy, MeHrepyi Kepek: axmapaTThl
JKaJIbUIayFa, Taljayra, KaObuigayra, MakcaT KOIOFa JKOHE OFaH JKETy JKOJIJapbIH
Tagmayra  KaOugerTi  oiilay  MoAeHHeTiHe w®e 0oy,  opinTecTepMeH
BIHTBIMAKTACTBIKKA, TONTA KYMBIC JKacayra JaiblH.
Makcartbl.  bBomamak ~ MaMaH-OMOTEXHOJOTTBI  QNEMZAEri  KacCyLIabIK
OMOTEXHONOTUSAHBIH JaMYyBIHBIH OoONammarbl 30p OaFBITTaphl Typallbl Kasipri
XKanne! | KopbIT | 3aMaHFbI YFEIMJIApMEH KapydaHABIPY, OHBIH MOIEKYANIBIK OMONOrUsl, KaCyIabIK
Kirerka AKOHE BIHABI | )KOHE  MOJIEKYNaJblK Onopu3mka, OMOXMMHS, MOJEKYJIaIblK T'eHETHKa,
JIBIK MOJIEKY | MeMJIeK | MUKpOOHONIOrHs, MOJEKYNANblK HWMMYHOJOTHS KOHE  OHOMH(pOpMATHKA
OHOTEeXH JaIIBIK eTTIK | caylaChIHAAFbl XKETICTIKTepiMeH e3apa OaillaHbICBIH KOPCETY.
0JI0rusl reHeTH | arrecta | Ma3mynsbl. JKacymanblk OMOTEXHONOTHUSHBIH KBICKAIlA TapuXbl MEH OaMy
Ka s ke3eHepi. JKacymanbslk OMOTEXHONOTHSHBIH TEOPHSUIBIK Heri3aepi. I'eHomuka,

MIPOTEOMHKA koHEe OmomH(popmMaTHka. JKacymanaslK O6MOTEXHONIOTHsI 0OBEKTiIepi.
Kacymanap >koHe KOCaJIKpI KacyaIblK MAaKPOMOJIEKYJIJIBIK KYPBUIBIMIAP JKOHE




omapael  maiimanmany. ComaTHKadblK — OymaHAacTelpy.  MHKpOOMONOTHSITBIK
JKYHeNepIiH JKacymajblK OuoTexHoNoruschl. JKacymanslk OHOTEXHOJIOTHSHBI
9YKapUOTTHIK JKYHenepae Koinany. MeauHaa, aybul apyanbUTbIFbIHIA KIHE
KOpILIaFaH OpTaHbl KOPFay/Iarbl KacylIaJdblK OHOTEXHOIOTHSI.

KyrineTin oKy HoTHKETEPI:

Biny kepek: kacyma OMOTEXHOJOTHSCHIHBIH II9HI, MIHIETTEpi, JaMy TapHXbl,
00BEKTiNIepl, oicTepi, Kasipri oNeMJIeri OHBIH IaMYBIHBIH TEPCIICKTUBAIBIK
OarpITTapbl MEH TEHICHIMSIApBl, MUKPOOHOJIOTHSIIBIK JKYHENEpAiH JKaCyIIaIIbIK,
OMOTEXHONOTWSCH], TEHOIK WH)KEHepus, JKacyma OHOTEXHOJOTHsCHIHBIH
JKETICTIKTEepi, OMOTEXHONOTUAHBIH SKOJOTHUIBIK aCIIEKTiNepi. ; iCTeH amybl Kepek:
FBUIBIMH  TOXIipuOenepre ChIHM TYPFBIIAH TalAay oKacay; Kacyllajgapbl,
yInanapisl KoHE KacyllaJaH ThIC KYpPbUIBIMIApPABI CaJBICTBIPY OlTiMi MeH
KaOiJleTiH KepceTy; TKIPHOENiK ecenTepl WIemly VIIIH J>XOHE TaKipHOemiK
3epTTeyaepae IPTYPIli KOpIIaFaH opTa OOBEKTUIEPIH 3epTTEy YIIiH 3epTXaHAIBIK
KaOABIKTBI, IIUTO- JKOHE OMOXMMUSUIBIK SJiCTepAl KOJJAaHy/Aa TEOPHSUIBIK OisliM
MEH JaFAblUiapAbl KOJIJaHy; MeHrepy: INpaKTUKAIBIK ecenTepli WIeny YIIiH
apHaiibl 3epTXaHaIIBbIK )Ka0IbIKTApPMEH JKYMBIC iCTey JaFablIapbl OOIybI.

MaxkcaTbl. BHOTEXHONOTMSIHBIH FHUIBIMH JKOHE NPAKTUKAIBIK aCIEKTiepi,
OMOJIOTHSUTBIK OOBEKTUIEPAl 1PIKTEYIIH HEri3Ti KpUTEpHUiliepi KoHe OUONOTHSUTBIK
OHIMEP/II KYPYIbIH 3aMaHayH 9JIicTepi Typalibl OUTIM XKYHECiH KaJlbINTacThIpy.

Ma3smynsbl. bBrHoTeXHONOTHAHBIH MIOHI, MakcaTTapbl, MiHAETTEpl JKOHE
JamynepcrnektuBanapbl.  OHbI  (papMakonoruss MeH MeEJUIMHAAa, TaOUFaTThI
KOpFayla JKOHE OKOHOMHKAJBIK MakcaTrTapa KOJJaHy MYMKIHIIKTepi.
BHOTEeXHOMOrUsHBIH KaHa OarbITTapbl OMOJOTHSUIBIK OCJICEHIII 3aTTapAblH Ke3i

Ocimai periHme eciMAIKTep MEH jKaHyapiap OWOTEXHOJOTHSCBIHBIH OOBEKTiIEp]
K KopbIr naiananeiaapl. MukpoopranmsMaep (bakTepusiiap skoHe KOFapeI npomctrep).
BHoTex CEJIEKI] BB MEIULMHALA, aybUI LHapyaHJI)IHI:.‘IFPIH}Ia 61/IOTCXHOJ'IOFI/I${HI>IH‘ Heri3ri 00BbeKTiIepi
HOJTOTHSE MACHIH | | ek | KOVAGHBUIAIL. Tay-ken eHePK9c161H;1e MHKPOOPTaHU3MIEP/Ii KOJIaHy.
fa BIH erTiK K)(TmeTm OKY HOTH:KeJIepi: ‘ ‘ § o
L TeHeTH Biny: OHOTEXHONOTHMSAHBIH FBUIBIMH HETi3[epi; maigansl 3aTTapAbl OHIIPYIIH
Kipicne Kbk | oo | gerisri OaFBITTapBIH;, HMH)KCHEPJIIK OH3MMOJIOTHS  HETi3/epi; TeHmIK IKOHe
Herizze A JKacyllajblK HMH)KEHEepUsi o[icTepi MEH MYMKIHIIKTEpi; TEXHOJOTUSUIBIK
pi OMOPHEpreTHKa KOHE INWKI3aTThl OWMOJOTHSUIBIK OHJIEY Heri3ziepi; aybul
HapyambUIbIFBIHIA OallamMa peTinae OMOTEeXHONOrUAHbI Naiifanany; SKOIOTUsUIBIK
OMOTEXHOJNIOTUSIHBIH ~ Herizlepi; icTeil ajy: OHOTEXHOJOIMSIHBIH 3aMaHayd
ypaictepi MeH ojicTepiH Oarjapiay, apHaiibl MOHIEpAl OKyla OMOTEXHOJIOTHS
OoiibiHIIa OUTIMIH TalifanaHy; TaOMFH pecypcTapibl THIMII MaiijianaHy >XOHE
KOpILIaFaH OpTaHbl KOpFayJa airaH OUTIMAEPIH KOJJAaHy; 3cce jKa3zy Ke3iHJe
aNbIHFaH MONIMETTepl Naijanany; OWOJIOTHSHBIH KONIJAaHOANbl acheKTiiepi
MeHrepy.
Makcatbl. bonamak mMamaHIb!l ajaM JKoHE JKaHyapiap ar3ajapblHza OOJaThIH
TIPLIUTIK MPOLECTEP/iH aHATOMUSIIBIK KYPBUIBIMBI MEH 3aHIBUIBIKTAPBI TYPasbl
OUTIMMEH KapylaHIbIpy.
Ma3smyHbl. AzaM JKOHE JKaHyap AaHATOMHACHI MeH (DH3HMOJIOTHACH e3apa
OaimaHpICTBl FRUIBIMAAP. JKaHyapiap »KacyIIAaChIHBIH KYPBUIBICH JKOHE OHBIH
Axam OCIMIIIK KacylIachlHaH ailbIpMaIIbUIBIFEL JKaHyaprap yinanapelHbIH KYPBUIBICEI
JKOHE JKOHE KikTemyl. Mymenep, Mmymienep xyieci. Mymenep KbI3MeTiHiH OaiilaHbICHI
Kanyap Mekre Kopsir OapBIH quLIHLICLH\V/IeH (}\/If)pq)onormm,m HKOHE KBI3METTIK CHITaTTaMalapsbl).
nap reri BIH/IBI Hervl3r1 Mymienep xyHenepinin (M3HONOTHACH MEH pPeTTelyi: KO3FBIII, OpTaJIbIK
AHATOM Ouonor | MEMIEK | KYFiKe KyFHieci, CEHCOPIIBIK, KYPEK-TAMBID, THIHBIC aly, LIbIFApy, aC KOPHITY. 3aT
eTTIK | ajmMacy.
HUACHI ust A .
MeH KypCHI aTTecTa K)(TmeTlﬂ OKY HOTHIKeJIepl: '
nus Biny: okaHyapiap kacylIachIHBIH, YINAJapblH, MYIICNEpAiH, MyIIeaep
$usnon JKYWECIHIH KYPBUIBICHIH, MYIIeJep KBI3METiHIH ONapAblH KYPBUIBICBIMEH
OrHSChI OaiiIaHbIChL; aJ1aM JKQHE 5KaHyapiap OpraHU3MiHJIEr! Herisri Myllenep xKyieciHiy
(M3MONOTHSACEI MEH peTTenyiH; icTeill aqybl KepeK: COMAaTOMETPHSHBL,
(bU3MOMEeTpUSHBI KYPTi3y[i; ©3 ar3achlHBIH JKOHE Oacka >KaHyapiiapablH
TIPIIITIHIH TponecTepi MEH KYOBUIBICTAPBIH TYCIHIIPY YIIIH OHOJOTHSUIBIK
OiiMAI KONJaHy, MEHrepreH: aHTPOIOJOTHIIBIK 3epTTeyleple ajaM ar3achlHa
MOP(OJIOTHSIBIK JKoHE (DH3HONOTHSUIIBIK Oara Oepy NarapuIapsl
Korap MeKT.e Kopeir | Makcatsl. JKaHyapimap MEH alaMHBIH JKOFaphl JKYHKe 66J‘IC€HJ€[iJ‘Iiri¥{iH Heri3ri
. nTeri BIHJIBI | KAFMJIANIAPBIH, KOMAHIATBIK (U3HONOTHAIIBIK  MEXaHM3MACPHl, MiHEe3-KYJIBbIK
. OuoNIor | MeMJIeK | aKTICiHIH KYpPBUIBIMBIH 3epPTTeY.
mYHKe. us errik | Masmynbl. XOKK Typaner imiM. MugplH GyHKOHOHAIIB! YABIMIACTHIPBITYHI.
KbI3METI Kypcbl | atrecta | CeHCOpNBIK JKyHenep: KYpbUIbICBI MeH KbI3MeTi  npuHimnrepi. CeHCOpIbIK




HiH st Kyitenep:  Kepy, €CTy IJKOHe omapaslH Oemimzepi. Peuenrtopnapnbia
duznon kiaccudukanmsacel. JKorapsl xkyiike Kpi3Meti. Herisri yFeIMaap MeH IPHHIHUITED.
OCHSICHI HIapTThl %oHE WAPTCH3 pedrekctep. Kaapl xoHe KIacCUPUKANUSIHBIH OPTYPIi

Typiepi. JKanbiHbIH KYpBUTBIMABIK-()YHKIIMOHAIBIK Heri3aepi. YHKbI: MaFbIHACKI
KoHE Typiepi. OMonus. Ic-opekerTi yHbIMIacTHIpyAarbl OHBIH peui. AaMHBIH
KKK epexmenikrepi. Celiney xoHe OHBIH (QYHKIMSIApHL. 1 KoHE 2 CHTHAIIBIK
KYHENepIiH e3apa opeKeTTeCyi.
KyrineTin oKy HoTHKeTEPi:
MubIH MeXaHU3MIEPiH, ICUXOIOTUSITBIK MPOLECTEP aFbIMBIHBIH MEXaHH3MICPiH
0isry; CyOBEKTIHIH J>KETKUIIKTI apceHajiblHa We Ooiy; €3 OpraHum3MiHIiH KoHE
JKaHyapyiap oJieMiHiH 0Oacka OKULACpiHIH TIPUIUNTIHIH MpoIecTepi MeH
KYOBUTBICTAPBIH ONap/IbIH TaKCOHOMUSLITBIK TOOBIH, AHATOMUSUITBIK,
MOP(]ONOTHSIIBIK JKOHE YKOJIOTHSUIBIK, €PEKIIETIKTEPiH KOPCEeTe OTHIPHII TYCIHIIPY
YIIiH OMONIOrMsUIBIK OlTiMAl KoJIgaHa Oiy.
Makcatbl. CTyaeHTTepAiH ©CIMAIKTEpAiH Ka3ipri 3aMaHFbl OKyHeneyiHiH
TEOPHSIIBIK JKOHE MPAKTHUKAJBIK OUTIMIAEPIH KaJbINTACTHIPY, OKYIIbLIAPIbIH
OCIMJIKTEpMEH  ©3iH/AIK JKYMBICTapBIHBIH JaFabulapbl MeH KaOuleTTepiH
KaJIBINTACTHIPY, (IIOPUCTHKA KOHE JKYHeney cajachlHIa 3epTTeyliep Kyprizyuie
KBI3BIFYIIBUTBIKTHI IAMBITY.
Ma3smynbl. TeMeHIi JKkoHE JKOFapbl CaThIOAFbl  OCIMIIKTEPIIH  KANIIBI
CHITaTTaMachl, KOK-)KAachUl Oayipipiap Oemimi, Oanmsipiap Oesimaepi: KachLl,
XapoBajap, 3BIJICH, MUPPOPUTTEP, Capbl-’KAChUI, AHATOMIAP, CAHBIPAYKYJIAKTAp
Oky- | Gemimpaepi, KbiHaap O6IiMi, )KOFapbl eciMIiKTep, OemiMmaep: MYK, PuHuodurrep,
nananel | [lnayown, »xbuikel, IlamoporHuk, I'mmocnepmanap Oeinimi, AHruocnepmainap
K Oemimi, Kkmactap: eKiOypweINTH, MOHOKOTWIOHAAP, JKAIIbl CHUIATTama,
TOXIPH | DBOJIIOIMSHBIH MaHBI3[bl OarbITTapbl. [epOapuzaiysi koHEe OCIMIK TypiepiH
Ocimik Mekje 6§ci. AHBIKTAY. ‘
Tep IITer1 (OCIMJI.I K.YTIJ'IeTl]-l‘OK}" HATHIKeJepi: o o
6uomor | krepai | Bimy: ecimaikTep AyHMECiHIH anyaH TYpPJIUITIH, KEHICTIKTe TapaayblH,
cucrema ust H KYPBUIBICBIH,  JBOJIOLMACHIH, OCIMAIKTEpAIH JKyHeni TOomTapbiH;  Ka3ipri
THRACKI Kypchl | TYpimiK | TAKCOHOMHSIA KOMNAHBUIATHIH TAKCOHOMHSIBIK KAaTEropusamap; Kasipri ecimmik
KypaMm | »aMbUIFBICHIHBIH HETi3T1 TY3YLIliepl PEeTiH/e TOMEHTI JKoHE IKOFapFbl OCIMJIKTED;
bIH JKYHenl  TomTapAblH — KelieMi,  OCIMAIKTepAiH  reorpadusuiblKk  Tapalysl,
aHBIKTa | OCIMIIKTEPIiH SKOJOTHUSUIBIK JKYHeIepAeri pesi; opTypil TONTaFbl ©CIMAIKTEP/IiH
y) KAaCHETTEpPiHIH MPAKTUKAJIBIK MAaHBI3bIH;, iCTEH aJybl Kepek: ociMIiKTep.i
TonTapra 0eiy; eciMIIK OKUIIEpiHIH IapyallbUlblK KAaCHETTEpiH TakKipuoene
KOJJIaHy; OCIMIIK OpraHU3MiHIH aHATOMUSUIBIK, MODP(OJOTUSUIBIK  MKOHE
(U3UONOTHSIIBIK  ePEKILIETIKTePIH, OJapJAblH JKYHeNll JKIKTedy NPHHIMITEPIH,
COHJail-aK oNap/bIH KYPBUIBICHI MEH KbI3METTEPIiHIH TIPIIUIIK €Ty *KaraailapeiHa
TOYeNnAiNiriH Olny Heri3iHAe YCBHIHBUIFAH OCIMAIK OOBEKTUIepiH Tanjay;
JMXOTOMMSUIBIK KIITTEp/l jkacail Ouly; JarabLIapAbl MEHTrepy: kyheni Kypaeni
TONTApPFa JKATaThIH OCIMJIKTEp/l AaHBIKTAy; MHKPOCKOMHUs, Ipernaparrap,
ICKH3JIep, repOapuiiMeH JKYMBIC; OCIMIIKTEpIl TonTapra 0eiy
Makcatbl. Kazakcran Pecniyonukacer men 1LIKO ¢uopaceiHblH epekiienikrepi,
ONIApIBIH KAJBIIITACY KONAAphl MEH 3aHIBUIBIKTApBI, OCIMAIKTEPHIH >KyHerl,
SKONOTHSIBIK ~ JKOHE  KYPBUIBIMABIK ~ OPTYPIUNri, CcOHAal-ak  OJapAbIH
OWoIieHO3IapAarsl  POJIHIH CHIIATTaMalapbl, SKOHOMUKAJBIK MAaHBI3BI JKOHE
KOpFaJTybl TypaJbl OiTiM KeIIeHiH KaIbIITaCThIPY.
OKy- | Masmynbr. KP sxone IIIKO KIMMATHIH, TONBIDAFBIH 3OHE (UIOPACHIH GOy
AQIAIIBL | epexmenikTepi, aram-OyTa (uopachlH MHTPOAYKIHSAIAY, MOJEHH (Iopa MeH
K apaminenTep, ¢uopucTHKaNbIK 3epTrey omicrepi, KP xone IIKO ¢mopacsin
ToxIpH Kyienm Tannay, GuopaHslH OMOMOP(THI Tanmaysl, (IOpaHBIH (HUTOICHOTHKAIBIK,
Kazakcer MeKT,e 6?01 . | Tammaysl, eCiMAIKTEpIiH SKOJIOTHIIBIK TONTAPHI, SHAEMHU3M, PETUKTUIIK TalAaybl,
aH 6I1f1:)?1r;r (I?Tc;;iﬁl Ke13p11 xiTan o0bexrinepi. ['epOapuzariist xoHe 6CIMIIK TYpIepiH aHBIKTAY.
(dropac st 1 K){TineTiﬂ OKY HOTHKeIePi:
bl Kypesl | Typrmik Biny: DoHHIH TEPMUHOJOTHUSACHIH, Ka3aK§TaH ' Peciybnmukacer  sxoHE ]_UBI%‘LIC.
Kypam Kazakcran 00ibICH (IIOpACHIHBIH ePEKIIeNiKTepiH, (PIOpaHBl TaamaydblH Ka3ipri
BIH 3aMaHFBl TOCUIIEPiH, TEOOOTAHWKANBIK KOHE (IIOPUCTUKANBIK ayTaHOACTBIPY
anpikTa | IPUHLMITEDIH, OCIMAIKTEPAIH HErisri JKyHeni jKoHE OKOIOTHSIBIK TONTAapbIH,
y) epEKLICTIKTePiH. KOPBIKTAFbl, YITTHIK IMapKTeri, KopbIKmanapaarel Kazakcran

PecrryGnkachIHBIH K9HE OOJNBICTHIH ©CIMAIKTEp AYHHUECIH KOpFay/sl; icTel aaybl
KepeK: (WIOpHCTHKAJIBIK 3epTTeyiepae OimiMmuepiH KompaHy, (iaopamapasiy
cyi10acklH KypacThIpy XoHe onapasl Tanaay, Kazakcran PecrryOauKkachHBIH CHpEK
KE3JIECeTIH JKOHE KOpFalaThlH OCIMIIKTep TYpPJEpiH TaHy, KOJUIEKUMsUIapAa,
cei30anapia, TaOMFATTa; ©CIMIIK OPTaHW3MIHIH aHATOMHUSUIBIK, MOP(OIOTHSIIBIK




YKOHE (PM3HMOJIOTHSUIBIK €PEKIIeNTIKTepiH, OJlapAbIH XKYHem KIKTely MpUHINITEPIH,
COHJaif-aK oJlapJIbIH KYPBUTBICHI MEH KbI3METTEPiHIH TIPIIUIIK €Ty XKaFaaiiapblHa
TOYeNILITiH OlTy Heri3iHJe YChIHBUIFaH OCIM/IK OOBEKTIJIEpIH Tauay; MEHIIIKTI:
(IopHCTHKANBIK 3€pTTE€y oJicTepi, OCIMIIKTep KaybIMJIACTBIFBIH CHIIATTAy
omicTepi, TYPICPAiH apeaiblH aHBIKTAy JICTepi, OOTAHUKAJIBIK OOBEKTiICPMCH
K9ciOM JKyMBbIcC icTey OiniMaepi MeH JaFIbUIaphbl..

dPuszuka
JBIK,
JKOHE
KOJIJION
ITBIK
XUMHUS

Dneme
HTTEP
XUMUSC
bl

Kopsit
BIH]TBI
MeMJIeK
eTTIK
aTrecra
s

MakcaTtbl. bakanaBppIH KociOW KBI3METIH TaOBICTHI )KY3ere achIpy YIIiH KaKeTTi
HETI3T1 IMKJ MOHJEPIH TepeHipeK 3epTTey YIIiH (U3UKAIBIK KOHE KOJUIOUATHIK
XUMHS OOHMBIHINIA TEOPUSUTBIK OLTiMIEp I aiy.

Ma3smyHbl. Ou3HKaIBIK XKOHE KOJUIOMATHIK XUMUSHBIH JepOec MoHAep peTiHae
maiima Oomybl. 3aT KYPBUIBIMBI  Typajbl WUIiM  Heri3fepi. XUMHSIIBIK
TEpMOAMHAMUKA Heri3fepi. XUMUSJIBIK KHHETHKA. XUMHSUIBIK Tele-TeHIIK.
Epirinninep. dazansik TeTe-TeH/IK. JuarpammaHbIg JKaFJalbl.
DNEeKTpOXUMUSUIBIK ~ Tpouectep. berki KyObuteictap. Jlmcmepcti  kyHenep,
OJIap/IbIH TYPaKTBUIBIFBI KOHE KOATyJSLUSICHL. OPTYPIi oAICTEpMEH THUCIEPCTIiK
JKYHerepi airy skoHe Ta3apty. Jucnepceri xyienepi xKeke KIacTtapebl.

KyTtinerin oKy HaTH:KeIEpi:

Binyi kepek: Qu3nKaibIK *KoHE KOJUIOWATHIK XMUMUSHBIH JIepOec IoHAep PeTiHIe
naiiga OONybl; 3aTThlH KYPBUIBIMBI Typajbl 1UIIM HEri3[gepi; XUMUSUIBIK
TepMOJMHAMUKA HETi3/iepi; XUMHSIBIK KHHETHKA KOHE XUMHUSUIBIK TEre-TEHIIK;
epiTiHainep; da3anblk Terne-TeHIIK jKOHE KYH JuarpaMmanapbl; 3JIeKTPOXHUMUSITBIK
npolecTep MeH OeTTiK KyObUIbICTap; IUCHEPCTi XKyierep; AUCIepCTi xKylenepai
OpTYPJi OSAICTEPMEH ally JKOHE Ta3apTy; OUTy: XHMHSUIBIK pPeaKIMsIIap.IblH
TEPMOAMHAMUKANBIK  CHIIATTaMajapblH  JKOHE  3aTTapAblH  Teme-TeHMIIK
KOHIICHTPAIMSCHI, OepiareH 0OacTamkpl JKarmaiiapaa MPOLECTIH OaFbIThIH
aHBIKTAy; EKUTIK TeTeporeHii jKyienepieri karap emip cyperiH Qasaiapibiy
KYpaMbIH aHBIKTAy; KapanaibIM peakuusiiap YIIiH KHHETUKABIK TEHIEYJIEp KYPY;
0eTTiK KYOBUIBICTAp/BIH TEPMOJAMHAMUKACHIHBIH HEri3ri KaThIHACTApBIH KOJIaHa
OTBIPBIIT ~ €CeNTeyliep JKYPridy JKOHE  JHUCHepCTi  JKYWenmepiiH  Herisri
CHIIATTaMaJlapblH ecenTey; aACOPOLMSAHBIH HSHEPreTHKANbIK IapameTpliepiH
ecenTey; KOJUIOMATHIK EepITIHAUIepIl aly JKoHe Ta3apry; OKCIEPUMEHTTIK
aKMapaTThl XKaNIbulay >KOHE OHJCY 3epTXaHaJbIK ecenTep TYpiHIE; HeNiK eTy:
XUMUSUIBIK ~ peakuusuiapAblH  Kbuly — addexrimepi  MeH — Tene-TeHIIK
KOHCTaHTAJapblH €CeNTey Harfgpulapbl; XHUMHSIBIK TENe-TeHHIKTI ecenTey
aaicTepi, ancopOLus IAaMAChIH JKOHE MEHIIIKTI O€TiH, TYTKBIPIBIFBIH OJIIIeY; OKY
npolecinae ke3aeceTiH HakThl XUMHSUIIBIK MpOLIECTEp/e MaiiaiaHy YIIiH Herisri
XUMIBUIBIK ~ 3aHIApABl, TEOPHSUIApAbl, 3aHIBUIBIKTApPIbl JKOHE XUMUSUIBIK
TYPJICHIIPYIEPAl MEHrepy; OpTYPJi XUMHSUIBIK TAIChIpMaNapbl LUy YIIiH
ecenTey diCTepiH KOJJIaHy.
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MakcaTbl. XuMHs1 KoHE TonuMepiep HU3UKACKI XKIHE ONAPIbIH aJaM eMipiHaeri
pedi Heri3aepiH 3epTTey.

Masmynbl. [lonumepnep XUMHSCHI 3epTTey OOBEKTIIEpl CHHTETHKANIBIK JKOHE
TaOWUFKM TEKTI monuMepsiep OONbIN TaObUIATBIH FBUIBIM peTiHae. OnapabiH
KIacCH(HKAIMACE,  HOMEHKJIATypachl  JKOHE  XHMUISUIBIK  KYPBUIBICHIHBIH
epeKIIeINiKTepi. CHHTETHKAIBIK OpTaHUKAIIBIK, OPTaHORIIEMEHTTIK,
OcifopraHukanblK  JkoHe — Taburm  monmMmepinep.  [lomuMeprieHy — koHe
COTIOJIMEPIICHY TYpJepi: paJUKaIAbIK, KAaTHOHIBIK, AHHOHMIBIK JKOHE HOHJBIK
KOOPAWHAIWLUIIBIK, OSMyJbcHsi. KepceTiireH IomuMeplieHy IpOIEeCcTepiHiH
epeKIIeINiKTepi. [Hommmepiienyain TeXerimrepi MeH perrteymrinepi.
IonmukoHaeHCAINS: TeNe-TeHIIK JKOHE Teme-TeHIiK emec. [lomumeprnepniH xoHe
TIOJIUMEPITi KOMITO3HIMSUIBIK MaTepHaIIapIblH XUMUSCH MEH (DH3HKACHL.
KyrTiserin oKy HaTHKETEPi:

Binyi kepek: yHTaK, KaTThl 36IMBIPaH OTBIHBI )KOHE MOIMMEPIIi KOMIIO3HIHSUIIBIK
Marepuaniap eHJIIpiciHIe KOJIJaHBUIATHIH YKOFapHI MOJIEKYITaJTBIK
KOCBUIBICTAPABIH KYPBUTBIMBI MEH KacHeTTepi Typaibl Ka3ipri 3aMaHFbI
TYCIHIKTEp/Ii; TONMMMeEpIiep CHHTE3iHIH >KOHE ONapABIH XUMUSIIBIK TYPJICHYIHIH
TEOPHSUIBIK HETi3MePiH; IMOIMMEpPIi KOMIO3UIMSIIBIK MaTepHaigapisl JalblHaay
Ke3iHIe OTeTiH Herisri (PM3MKa-XUMUSIIBIK IPOIECTepAl; YHTaKTapIblH, KATTHI
3BIMBIPaH OTHIHAAPHIHBIH, TOIUMEpIIi MaTepHaIapblH KACHETTEPIH aHBIKTAY IbIH
CTAaH/APTTHl OMAICTEPiH;: TOMMMEpIl MaTepHaAapblH, MBUITBIKTApAbIH, KaTThI
3BIMBIPAH  OTBHIHIAPBIHBIH KACHETTEPIH CTAHIAPTTHl oficTeMenep OoibIHIIA
3epTTey XKYPrisy;: MoIUMeEpIepi, HOIUMEpPIi KOMITO3ULIMSIIBIK MaTepraiap MeH
oNap/bIH HeTi3iHAeri OyibIMaapasl ChIHAY KEIICHIH JKYPri3y 9iCTeMeCiH TaHIay
TOXIPHOECIH MEHrepy; OKy IMPOLECIHE Ke3AECEeTIH HAKTH XUMHUSUIBIK MIPOLECTep/Ii
TYCIHIIpY KOHE MaijaiaHy VIIiH HETi3rl XUMMSUIBIK 3aHIapibl, TEOpHsUIap.Ibl,
3aHIBUIBIKTapIb] JKOHE XUMISIIBIK TYPIACHAIPYIIEPAl MEHIepy; OKY KOHE FhUIBIMH-




3epTXaHaANBIK CHIATTaFrbl SPTYPJi XUMMSUIBIK TarChlpMajiapAbl INEemry YIIiH
€CenTey oJIiCTepiH KOJAaHy; XHMISUIBIK MaTepHaijapipl (U3HKAJIBIK KOHE
XMMUSUTBIK KACHETTEPiH ecKepe OTHIPHIN, Kayilci3 naijanaHy 9icTepiH MeHrepy.
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MakcaTtbl.  OCIMIIKTIH  OpraHuU3MICpiHAC  Ke3NeceTiH  (U3HUOIOTHSIIBIK
MIPOLIECTEP/IIH HEri3iHJe JKaTKaH alIbl KYPhUIbIMIAp MEH HaKThl MEXaHU3MJIEP
Typajsl OUTIMII KaJIBINTACTHIPYy JKOHE OCIMAIK OHIMAUNIIH  apTThIpyFa
OaFpITTANIFaH TOKIPHOEIIK o/IiCTEPIl HeTi3/ey.

Ma3myHBL. OciMIIKTep QHU3HOIOTHSICH FRUIBIM PETiHIE. OCIMIIIK KaCyIIaChIHBIH
KYPBUIBIMJIBIK ~ €pPEKIICNIKTepl JKOHE  XUMISUIBIK Kypambl;  OHBIH J>KaHyap
JKacyliacblHaH aibIPMAIIbUIBIFL; OCIMAIK KaCYIIACHIHBIH TOTUIIOTEHTTLIIT, OHBI
ociMZIKTep OWOTEXHONOTHMSCHIHIA TMaijanaHy; ©CIMIIKTEpIiH KOMipTEeKTi
KOPEKTEeHYI: JKalbIpaK MUrMeHTTepi, horocuuTe3 XummsMi, I, I doroxyiienepniy
Kypambl MeH (YHKLIUSUIAPbl, OCIMAIKTEPAiH Cy allMacybl; MUHEPAJ/Ibl KOPEKTEHYI;
OCIMIKTEpIH THIHBIC aJIybl: JHEPIUsl aMacy; OCIMIIKTEPIiH 6Cyl MEH IaMybl,
¢uroropmonap.

KyTtinerin oKy HaTH:KeJICPI:

Biny kepek: eciMIiK (pU3MONOTHSCHIHBIH TOHIH, MIHIECTTEPIH JKOHE TapUXBIH;
OCIMIK ’KacylllaJIapbIHBIH TOTHMIIOTEHTTLIIr; ©CIMAIKTEpIiH KeMipTeriMeH
KOPEKTeHYl; eCIMIIKTEep/IiH Cy alnMacybl, ©CIMAIKTIH CyAbl OyJaHybl, ©CIMIIKTIH
KYPFaKIIbUIBIKKA TO3IMIUIITIHIH Heri3i; MUHEPAJIIBI KOPEKTEHY,
TBIHAUTKBIIITAPIBI  KOJMIAHYIBIH (U3UONOTHSJIBIK —HETI3Nepl; OCIMIIKTEpIiH
TBIHBIC AJTyBI; THIHBIC aly Ti30€TiHIH Kypampaac OeiikrTepi; TOTBIFY (ocdopiany
MeXaHMU3Mi; OCIMIIKTEpiH ©cCyl MeH JAamybl, (UTOrOPMOHAAP; OCIMAIKTepAi
KOpFay/IbIH JKoHE TO3IMALTITIHIH (PU3UONIOTHSIIBIK HEri3/iepiH; icTell axybl Kepek:
onebu nepekke3aepre GuOIMorpadusIbIK 137ey KYPrizy; eciMIiK 00beKTiIepiMeH
TOXIpHOenep KochapblH HAKTHl OpBIHIAY; Tipi OCIMIIKTEPMEH JKYMBIC icTey,
OakplIay »oHE TKIPUOENiK OCIMIIKTEpIiH albIPMaIIbUIBIFBIH CAJBICTBIPY JKOHE
Taly; OCIMIIKTEpJiH (QU3MONOTHSIBIK KOPCETKIIITEpiH JkOI  OoMbIHIIA
ToXipuOenep OpHaTyra; rpadUKajiblK KeCKIHAEpHl NaiJanaHblll HOTHXKEIepI
KYPACTBIPY JKOHE KOPCETKIIUTEpAl CaJbICTHIPY; J>KUHAKTAY )XOHE KOPBITHIHIIBI
Kacay; YCHIHBUIFAH 3aybIT OOBEKTUIEpiH Tajjay; AaFdblIapbl G0Iybl Kepek:
Heri3ri (QU3NONIIOrHsIIBIK TpOLEeCTepAl 3epTTey OOWbIHIIA TIXIpUOenep XKyprisy;
OCMOCTBIK KBICBIMJIbI, TPAHCIUPALMUSHBIH, (OTOCHHTE3/IH, THIHBIC ATyAbIH
KapKbIHJBUIBIFBIH aHBIKTAY; XJOpOQHUIAlI 06 any >KoHE OHBIH MeJIlepi MeH
(u3UKa-XUMUSUIBIK KACHETTepiH aHBbIKTay; OCIMIIKTEpIiH ©Cyl MEH JaMyblHa
OPTYPJi MUHEPAJIIIBIK DJIEMEHTTEP/IIH SCEPiH aHBIKTAY.
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MakcaTbl. OciMJIIK OpraHu3MIEpiHJe lajia OCIMIIKTEPIHIH HETI3ri ToNTapblHaa -
CYKKYJEHTTeplle, raiopurrepae, mnerpopurrepae Oo0JaThiH  (PU3NONTOTHSITBIK
MPOLECTEPIIH KYMBIC iCTey epeKIIeNiKTepl Typalibl OLTIM/l KaJIbINTACTHIPY.
Ma3smyHnbl. Jlana eciMIiKTepiHiH HEri3ri TonTapbsl — CYKKYJIGHTTEp, raiodurrep,
NeTpOQUTTEPIiH BEreTaTUBTIK JKOHE T'eHEPAaTUBTI MYyIIEJEPiHiH KYPBUIBIC
epekienikrepi. OnapaplH  (QU3HONOTHSAIBIK TPOLECTEPIiHIH OHOIKOIOTHSLIBIK
epeKIeNikTepi (ThIHBIC alybl, (JOTOCUHTE31, CY aIMacybl, MUHEPAJIIbl KOPEKTEHYI,
ocyl MEH [aMybl) >KOHE CY TAIllIBUIBIFBIHA, JKOFAPBl TY3/BUIBIKKA JKOHE TACTHI
TombIpakka OaitmaneicThl Oedlimaeny mexanusmjepi. CyKKyJIeHTTep, ranopurrep
JKOHE MeTpOUTTEPAiH HETi3Ti OKiIaepi.

KyrTijsieTin oKy HoTHKETEPi:

Biny: pmama eciMaikTepiHiH HETi3ri TONTapel — CYKKYJIEHTTEp, TraimodurTep,
eTpoQUTTEpAiH BETETATHBTIK JKOHE TEHEPATHBTI MYIIENEpiHiH KYPBUIBIC
epeKIIeNiKTepiH; ONapAbH (U3UOJIOTHSUIBIK TIPOLECTEPIHIH OHOIKOIOT HSIIBIK
epeKIeNikTepiH (TBIHBIC anmybl, (OTOCHHTE3i, Cy aJMacybl, MHHEpPAaJIbI
KOpeKTeHyi, ©Cyl MEH IaMybl) YXOHE CYIBIH >KETICIEYIILUTriHe, YKOFaphl TY3/bI
JKOHE TacThl TONBIPAKKa OalIaHBICTHI OeHiMaeTy MeXaHM3MIEPiH; CYKKYICHTTED,
raopuTTep XKoHE MEeTPOPHUTTEPIiH HETi3ri exinmepi; icTell aaybl Kepek: oaeOu
JepeKke3aepre OnOMHoOrpadusIbIK i1374€y JKYPridy; ©ciMIiK OOBeKTiepiMeH
TOXiprOenep KOCTIapblH HAKTHI OPBIHJAY; aia 30HACHIHBIH Tipi ©CIMIIKTEepiMeH
JKYMBIC JKacay, Jana eCIMIIKTepiHe TOH OeNTiiepAi CalbICTBIPY JXKoHEe Taly;
(eHONMOTWSIIBIK OaKpUTAyNAp IKYPTidy; Hanaga ©cCeTiH OCIMIIK OpTraHWu3MiHIH
AHATOMUSIIBIK, MOP(OJOTHSUIBIK JKOHE (M3HMOJOTHSUIBIK EpEeKIIETIKTepiH Oimy
HETI3IHAE YCBHIHBUIFAH OCIMIIK OOBEKTiJIepiHe Tajjmay Kacay, AaFablIapbl
0osIybl: 1anma ecIMIIKTEpiHiH BETeTaTHUBTIK >KOHE TeHEpaTHBTI MYIIEIEpiHIETi
HeTi3ri (pU3HONOTHSIIBIK TPOLiecTepl 3epTTey OOMBIHIIA TOKIpHOenep XKyprizy.

KOCHITEHAIPY IIOHAEPI

Tanpayasl nonaep (TID)
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Muxpo

OkpITy | MakcaTtbl. benve xone Oay-0akiia eciMIiKTepi, OJIapAbIH KIKTeNyi, OHOJIOTHUsICHI




AKIHE OUONIOr | TXKIPU | KOHE KYTiMi Typaibl TYCIHIKTEP/[i KAJIBINTACTHIPY.
oay- us Geci Ma3mynsl. ['yn ecipyniy OMOMOTHSUTBIK HET13/1epi; YiiIe 6CipilieTiH oCiMIIKTepIiH
dakma JKOHE (MeIfTe ayaH TYPJIJIri, KIKTENyl KoHE MacHOpTTayhl, TYJI ©CIMAIETKPAIH HIBIFY Teri;
ecimik BHUPYCO ITIH TYJnai ecipy; TyJlaepal yi-kailapra OpHaJacThIpy; amibIK, jKAOBIK TOIBIPaKTaFbI
. JIOTHS HITIK- i M i iV . i .
Tepin 0 (1:19@: ;[Ia[u“o TYIRi  eciMIiKTepAi .ec1pyz[1H arpoTeXHHKACHI; xcacmn. eKIesepai skobanay;
ecipy e (I)J'IOpI/ICTI/IKé}, JIM3aiiH; yqa.cKe J3aHHBIHIAFbL rynsa.pnfip, ryf3apiap MEH TacThl
y4acKenepli OpHAJIACTBIPY; OKY-TXIpHOEIiK ydacKke: YHBIMIACTHIPY, KYPBUIBIM.
KOKOHC | KyrimeTin oKy HoTHIKeIepi:
ToKIpH Bimy: xa0bIK jkoHE OaKIIa eCiMIIKTEpiHIH HETI3r TONTAPBIH, OAPABIH YHBIMIACY
Geix CPeKIIEINIKTepiH, aJlyaH TYPJIUITiH, OSKOJOTHSIBIK, 3CTCTHKAJBIK  JKOHE
a;i?}?a MPaKTUKANBIK peniH; GCiMI[%KTe.pI[i OpHAJIACTLIPY HpI/IHHI/Il'fTepiu; eciMaiKTep/i
vt KYTY epeKenepin; *aOBIK ©CIMIIKTEp/IiH HETI3T1 aypynapbl, icTeil adysl Kepek:
acTeipy | OCIMAIKTEDTIH TONKYKATHH, TYNsapnap MeH paGaTOKTapZ[BIH,V TyJ3apiapLIH
) Kobamay kobalapblH Kacaylsl; TOIBIpaK KocnajapeIH  flakibliaay;  Kakita
OTBIPFBI3ATHIH JKOHE aybICTHIPATBHIH 3aYBITTAP; OCIMIIKTEP/l YPHIKTaHABIPY KOHE
a3bIKTAHJIBIPY; OCIMIKTEpAl TYKbIMMEH JKOHE BEreTaTHBTI JKOJIMEH KeOeHTy; o3
OakputaynapblH HeMece OSKCIepHUMEHTTEpiH CUIarTay, oJjlapAarbl MaKCaThlH,
JKYPri3y IapTTapblH KOHE abIHFaH HOTIDKENep/li aKbIpaTa anajbl; KaObIK jKoHEe
0acka 1a MoJIEHM OCIMJIIKTEpIi KYTIM-0anTay jkoHe KYTy OOWBIHINA KapamaibiM
YCBIHBICTap/ibl KYPacThIpy HaFablIapbl OONybI; ©CIMIIKTEpIiH KeO0eroi; kKaObIK
KoHe Oakia ecCiMAIKTEpiH cepTU(HKaTTay, COHAAN-aK OKY-TIKipnOe ajaHblH
YHBIMIaCTBIPY; OChUIAMINA, OUONOTUSIHBIH KOJAaHOANbI aclieKTiIepi MEeH MiHAETTI
JaFAblIaJIapbIHA He 60TYbI Kepek.
Maxkcarbl. Kazipri 3amanfrbl CoHIK 0arOaHIBIKTBIH —YHBIM/IACTBIPYIIBLIBIK,
FBUIBIMH JKOHE OJICTEMENK Heri3jiepi »oHe KOJJIAHBUIATHIH TEXHOJOTHsIIap
Typajbl OLTIM KellleHIH KaJIbIITaCThIPy, TYPFBIH Vil ayMaKTapbl MEH [IapyalbUIbIK
O0BEKTiNepiH KeranJaHabpy OOMBIHIIA MPAKTUKAIBIK MiHAETTEpAl LIely Ke3iHe
HIBIFAPMAIIBUIBIK TOCUITe JalbIHABIK.
OKB}TY Masmynsl. JlanmmadThIK xo0anayaarsl aliblK TOMBIPAKTAFbl COHIIK OCIMIIKTEp;
TOKIPH | jagmmadreik Gak-casbak eHepiHid 00beKTici perinaeri nanmuadr; Tadmuad Tk
I[elcop.a Oeci | wommosmmus;  acki eKNEJIEPIiH  IKIKTENyl; KalalblK JKOHE  ayblUILIbIK
TUBTI (MeKTe | poymadrrap  kydecimzeri commik wemTi  ecimiikTep; enti  MeKeHepi
0aKma ITiH KOraJiIaHblpy TMPUHLUNTEpPI; 3aMaHayn Oak-cassbak AM3aiiHbl, 3aMaHayH
mapya Tomsip ;ZHHIK_ TaHAmAdTHIK JU3aHHHBIH 63€KTi ypIicTepi.
I BLUIBIF aK s1aro KyTtineTin oKy HaTH:KeJIEpI:
bIH MHUKpPOO PHKAITET Biny: oprypni ¢yHKIMOHANABIK MaKCaTTaFbl XKOHE HMHTEPbEpIeri aymakrapibl
JIaHIIAa HOJIOTH :gffigf[ a6aTTaHnLIpyfa apHaJIFaH COHJIIK arall GCil\fI,Z[iKTepiHiH' ay/laHAACThIPBUIFaH
¢ToI SCBI Gemik ACCOPTHUMCHTIH, JKaChlUl KYPBIIBICTBIH OpTYpPJdl KE3CHICPIHAC KOJIaHbUIATHIH
Herizae amama | AYPUIIAPYAIIBUILIK ToXipubenepi; icreid alyel  Kepek: BCiMZ[iK.TepI[iH,
JKoCIap pHIH JKEMICTEeP/IiH, TYKbIMIAPAbIH MOP(OIOTHUIIBIK Oenrinepi OOMBIHIIA COHIIK 6ay-
aay yitbv 6a¥<mg WAPYaIBUTBIFBIRAA  KOJIAHBUIATEIH  arall, Oyra, TYJl JKOHE IUOMTECiH
acThIpy | OCIMIIKTEPIIH HErisri TYpiepiH TaHy; - ChI3y JKOHE KOPKeMIIK Kypajijiap MeH
MaTepuajIapasl Naiiianay; jaHmmadr >ko0achblH Kacay, KoOaJbIK-CMETalIbIK
KyKaTtTaManapasl 93ipiey, abaTTaHAbIpy OOBEKTUIEpiHE OCIMAIKTEpIi TaHAAYy,
MEHrepy: OTBHIPFBI3Y MaTepHAJIbIH OHAIPY KOHE COHIIK eKIeepl KYTY Tocliaepi;
cei30amapabl KypacTeipy, jkobanay >KoHe OKY, TaOWFu MilIHAEep MEH IaHAmadTt
9JIEMEHTTEPiH KOHCTPYKTUBTI TypAe cally, JaHMMA(QTTHIK KOMIIO3HIMSIAP
KYpacThIpy KabisieTi; OHONOTHSHBIH KOJIIaHOAJBI aCIIeKTiIIepiH MEHTepy.
Makcatpl. bimim  Oepyzmeri TEXHONOTHSUIBIK —TOCUINIH  TEOPUSUIBIK — JKOHE
SIiCHAMAITBIK, aCIIeKTUIepIMEeH TaHBICY; Ka3ipri 3aMaHFbl OKBITY TEXHOIOTASIIAPBIH
KOJIJaHy apKbUIBl OMONOTHUSHBIH OKY YPHICIH MOIENBICY OMICTEePIHIE OKBITY;
Owomormsimarsl OKy YpHICIH YHBIMAACTBIpYIA CTYACHTTEPAI HMHHOBAIUIFa
BuoJior Onipi MOTHBAIMSIIBIK GaFiapiayasl KaJabIITacThIpy.
HSIHBI Enostor oriK Masmynbl.  OKpITY TEXHOJOTHSCHI '.¥}‘LIMLI; OKBITY ~ TEXHOJIOTHsUIAPBIHBIH
OKBITY]L O - f/g&;ﬁ/;:imm KOHE LIK’?/IMaJI KiKTenyi; OISBITy TEXHOJOTHSCHIH K,¥p2%CT6pr,[[aFBI
BIH oKbITy | TKaTB H MarbIHAIBIK-{31€CTIPY KbI3METI; Ka3ipri 3aMamrbl OKITY; Guonorns
. cabakTapblHIa MPOOJIEMaNbIK, MOIYIBIIK, KOOAIBIK, KeHC-CTai, HHTEPAKTHBTI,
3amanay oHICTe K) aKMapaTThIK-KOMMYHHKAIMSUIBIK OKBITY TEXHOJIOTUSCHI, OHONOTHS cabaKTapbhiHIa
u meel R olnayiel JAaMBITY TEXHOJOTHSCHL;, OHONOTHA cabaKTapblHAA TECTTIK
anicrepi Oeci TEXHOJIOT S

KyTinerin oky HoTH:KeJIEPI:

Biny: Ouonorus KypcelHAa KOTIIMSIEHHETTI, capalaHFaH jkKoHE JaMbITa OKBITY/BIH
3aMaHayd 9JicTepi MEH TEXHOJNOTHSIAPHI; icTeH adybl KepeK: HETi3ri >KaJIbl
OisiM OepeTiH KoHEe opTa KaJmbl O1TiM OepeTiH KaHAPThUIFAaH OuTiM Oepy KyHeci




meHOepinae OMONOTUSIHBI OKBITYIIBIH SpTYpJli (opMallapbiH, SAiCTEpiH, aicTepi
MEH KYpalJapblH KOJJAHy/Abl; OpTa MEKTell MeH KOJUIeMKae cabaKrapibl
JKOCTIapiiay JKOHE OTKi3y Ke3iHjae OCNTUICHreH MakKcaT IeH MIHACTTepPre COWKec
CTaHNApTTHl,  KoNJaHOambl, 3aMaHayd  TNENAarOTMKAIBIK  9[icTep  MeH
TEXHOJIOTHsUIApAbl Nalaiany; MeHrepy:OHOJIOTHsSHBl OKBITYAbIH HBICAHAAPHI
MEH oJicTepi, OHBIH iMIiHAE OKY Ca0aKTapbIHBIH IIeHOEpiHeH NIBIFATHIHAAPHI:
KOOANBIK  ic-Imapanap, 3epTXaHalBIK —ToXipuOenep, [ajayiblK —MpPaKTHKA,
KaMepaJlblK OHJIeY JkoHe T.0.; OlmiM Oepy caslachbIHIAarbl HOPMAaTHBTIK-KYKBIKTHIK
KyKaTTapapl, OKYy KOHE OKY-OIICTEMENTIK KyXKarramalapael Oily, OKYy
OarnapiaManiapblHBIH  OUTiM  Oepy TYXXbIpBIMIAMajapblH ICKe achelpy YIIiH
arbIMJIaFbl OKY JXOHE YHBIMIACTHIPYIIBUIBIK Ky)KaTTaMaHbl a3ipiey JaFabLIapbl
MEH JaF/IbUIaphl

MakcaTbl. bronorusaars! ChIHBINTAH THIC KYMBICTAP/BIH TEOPHSIBIK HeTizaepi
Typajbl HAesUIapIbl KAJIBINTACTHIPY JKOHE KOCiOM Mocenenepi menry yiliH aFaH
OiTiMi MeH JaFbUIapblH Naliaanany.

Masmynsl. buonorust GolbIHIIIA CHIHBINTAH THIC JKYMBICTap/IbIH Ma3MYHBI JKOHE
YHBIMIIaCTBIPBUTYBI; CBIHBINITAH THIC JKYMBICTApPbIH TYPJIEPi; CHIHBIITAH THIC
JKYMBICTApIIIH THIMAUINIH apTTBIPY JKOJJAAphl, Kypangapbl; cabakTaH ThIC,
MEKTENTEH THIC JKYMBICTap; OMOJOrusi OOMBIHINA FBUIBIMU-3EPTTEY JKYMBICTAPHI;
y#ipmenepni, (GaxkyabTaTHBTEpAl, SJEKTHBTI KypcTapibl YWBIMAACTBIPY, OTKI3y

buosor OMIICTEeMeECi; CBHIHBINTAH THIC KYMBICTAPIBIH OPTYPJi HBICAHIAPHI MEH TYpJepiH
us YHBIMAACTBIPY, OTKI3Y 9/IiCTEMECH.
OoiibIH .. | Kyrinerin oky HaTH:KeIEDi:
ma e“f?‘pl Biny: Ouonoruss OOWMBIHINA CBHIHBINTAH THIC JKYMBICTBIH MAa3MyHBl MEH
CbIHBINIT buosor CTIK YHBIMIaCTBIPBUTYBIH;  CBIHBIITAH THIC JKYMBICTBIH HBICAHIAPBIH, TYPJEPIH;
aH ThIC :;:;’; (rl;?(l:;l? CBHIHBINTAH ThIC JKYMBICTBIH THIMALIITIH apTTHIPY OIIAPBIH, - Kypanjapais;
JKYMBICT onicte K) cabakTaH ThIC, MEKTENTEH THIC JKYMEICTApIL; 6I/IOJ'IOF.I/I$I 601/151Hu.1a FBITBIMHU-
apabl Meci ToRipH S?pTTey HKYMBICTapBIH; YHIPMENEpI, (baKkynbTaTHUBTEPl, DJIEKTUBTI KypCTap/pl
yiibIMaa Geci | VHPIMAACTBIDY, OTKi3y ONICTEMECIH; CBIHBIITAH TBIC JKYMBICTBIH OpTYpIi
CTBIPY HBICAHJAPbl MEH TYpPJEpiH YHBIMIACTBIPY, OTKI3y oJicTeMeciH;: Ouosorus
anicreM OOIibIHIIIA CBHIHBINITAH THIC KYMbICTAPIbl YHBIMIACTBIPY Ke3iHie OiniM Oepy
eci JKOcTIapJIapblH d3ipiiey; OHOJIOTHs OOMBIHIIA CBIHBINTAH THIC, MEKTEIITEH ThIC )KOHE
cabaKTaH ThIC XYMBICTAPJIbl JKY3€re achlpy apKbUIbl MHHOBALMSUIBIK OiiM Oepy
MIHJIETTEpIH iCKe achIpy YIIiH OUTIM Oepy OpPTACHIHBIH KOMIIOHEHTTEpIH TaHIAYy;
MeJarorTiH KaciOu XKeTUIipyiHIH aKpIpamac Kypamaac 0eJIiri peTiHae ChIHBINTaH
TBIC KYMBICTapIbl YHBIMIACTHIPYIbIH HBICAHIAPBIH, OMICTEpiH  KOJOaHY
JaFIbUIapBIH MeHrepy; OiliM Oepy caslaChIHZAFbl HOPMATHBTIK XKOHE KYKBIKTBIK
Ky)KaTTap/bl, CHIHBINTAH THIC JXYMBICTApIbl IaiijiaNiaHa OTBIPBIN, OuTiM Oepy
TYKBIPBIMIAMaJIapblH  iCKe achlpy YINIH  aFbIMIAarbl  OKY-YHBIMAACTBIPY
Ky)KaTTaMachlH d3ipliey JaFAblIapblH MEHrepy; OUOIOrusi OOMBIHIIIA KYMBIC.
Makcatbl. biniM anymsiiapia TEOPHUSUIBIK JKOHE MPAKTUKAJBIK OLTIM KyHeciH,
XUMUSI MYFAITIMiHIH KOCIOM TMeIaroruKaiiblK KbI3METiHIH OuTiM Oepy MiHAETTepiH
menry OuTikTepi MeH JaFAbUIapblH  KAJIBINTACTBIPY, COHAAW-aKk  OuTiM
ANyIIBUIApABIH JKeKe JKOHEe KOciOM JaMyBIHBIH JKOCHApJIaHFaH [eHIeHiH
Kamrtamacelz ety ymia AKT-Her Koca anrannma, OuriM Oepy TEXHONOTHSIIAPHIH,
OKBITY oflicTepi MEH KypaJJapblH HETi3/l TYpAe TaHIay KOHE THIMII MaiimanaHy
Kaoier.
XUMHSH Ma3myHbL Binim oepy yiBIMaapBIHaa XUMPSTHBI OKBITYIBI
bI Oripi MOZCPHH3AIMsIIAyIaFbl MHHOBAMSUIBIK TEXHOJOTHsUIap. MeKTenTe XUMUSHEI
OKBITY]I e crig | CKPITYZR aKIapaTTEIK-KOMMYHHKAIIHATLIK, >1<o6gngy-3epTTey TEXHOJIOTUSIIAPBIH,
bIH il (nexaro ChIHH OIAY/Ibl TAMBITY TEXHOIOTHANAPBIH, JKEMMIK TEXHONOTHANIAP/Ib KOTIAHY.
XUMUSHBI OKbITyna elearning. JKemimik e3apa apekerTecymi jKy3ere achlpyra
HHHOBA OKBITY | THKAalbl
HSLTBIK onicte ) apHaJFaH OaraplaMaiblk KypaJJapIblH CHIIATTaMacChL XI/IMH;IH.LI. OKpITYFa
TEXHOM0 Meci Toxcipy | 2PHATFAH WHTCPHET PECYPCTADEIHEIN CHIIATTAMACH. 'XI/IMI/ISI MYFATIMIHIH OiTiM
6eci Oepy KbI3METIHerT HHTePHET JKeICiHIH MYMKIHAIKTEPI.
rustiiap Kyriserin oKy HaTHKETEPi:
bl

Binyi kepek: OimiMm Oepy YHWBIMIApbIHOA XUMHUSHBI OKBITYIBI JKaHFBIPTYIAFBI
MHHOBALVSUTBIK TEXHOJIOTMSUIAP; MEKTENTe XHMHSHBI OKBITYy[a aKHapaTThIK-
KOMMYHHUKAIMSIBIK, SKOOAJBIK-3€PTTEY TEXHOJOTHSIAPBIH, CHIHH  OiIayabl
JaMbITy TEXHOJOTHSUIAPBIH, JKENUTIK TEXHONOTHSIApPAbl KOJJIAHY; XHUMHUSHBI
OKBITyZa elearning KoimaHy o/icTeMeci; XUMH MYFaliMiHIH arapTy KbI3METIHIE
JKOHE XMMUSHBI OKBITY YIIIH HHTEpPHET JKETiCIHIH MYMKIHIIKTEpiH Olry; icreit
OlTy: XUMUSHBI OKBITYa HETi3li ©3iHiH KOCiOM NeTaroruKaiblK KBI3METiHiH
MiHZIETTepiHe coiikec OiiM Oepy TEXHOJOTHsUIAPhl MEH OKBITY O/IICTEPiH TaHAAY




JKOHE TaljanaHy; aKHapaTThIK HopTaiaapaa OiriM Oepy pecypcTapblH TaHIAyIbl
JKY3€re achelpy; IeNarorukajiblK KbI3METTI YHBIMIACTBIPY VIIIH KOMIBIOTEPIIK
Kypangapabl —MaijanaHy; OKYy IIpPOLEciH YHBIMIACTHIPYABIH  BapUaTHUBTIK
dopmaTTapsl meHOepiHAE OKYy ca0aFblH Ko0ajay, MEHTepy: OKY ca0arbiH
OTKI3y[iH 3aMaHayn OiTiM Oepy TeXHOIOTHsUIapbl MEH TEXHOJIOTHSUIAPbIH;
3aMaHayl KOMIIBIOTEpNIK KYpaJAap[bl; amblK aKmapaTTelK OuriM  Oepy
KEHICTITiHIe MHTEPaKTHUBTI ©3apa ic-KUMBULIBI ICKE achIpy TICUIIEpiH MEHTepy.
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Makcatbl. XUMUSIaH CHIHBINTAH THIC YKYMBICTBIH TCOPHSIIBIK HETi3/epi Typajibl
TYCIHIK KaJIBINITACTHIPY JKOHE KociOM MacelnenepAi Menry YIIiH ajFaH OutiMi MeH
JIaFIblIapbIH Maianany.

Ma3myHbl. XuMusi OOMBIHIIA CBHIHBINTAH THIC JKYMBICTAPABIH Ma3MYHbBI JKOHE
YIBIMAACTBIPBUTYBL;, CBHIHBINTAH THIC JKYMBICTAPJABIH TYpJiepi; CHIHBIITAH ThIC
JKYMBICTApIIBIH THIMAUITIH apTTBIPY JKOJNAphL, Kypangapbl; cabakTaH ThIC,
MEKTENTEH ThIC XYMBICTAP; XUMUsI OOHMBIHIIA FBHUIBIMH-3€PTTEY JKYMBICTAPHI;
y#ipmenepni, (axkyabTaTHBTEpAl, SJEKTHBTI KypcTapibl YWBIMAACTHIPY, OTKI3y
ozicTeMeci; CHIHBINTAH THIC JKYMBICTAPIBIH OPTYPJIl HBICAHAAPHI MEH TYpJiepiH
YHBIMIIACTBIPY, OTKI3y dicTeMeci. XUMUSIIBIK 3aTTapMEH JKYMBIC icTey Ke3iHJeri
Kayirci3IiK TeXHUKACHI.

KyTinerin oKy HoTH:KeEJIEPI:

Binyi kepek: XuMus OOMBIHIIA CBHIHBIITAH THIC JKYMBICTHIH Ma3MYHbI MEH
YHBIMAACTBIPBLTYBL; CHIHBINTAH THIC KYMBICTBIH HBICAHAAPHI, TYPJIEPi; CHIHBINTAH
TBIC JKYMBICTBIH THIMJUIITIH apTTHIPY JKOJNJAphl, Kypajjiapel; cabakTaH ThIC,
MEKTENTeH THIC IKYMBIC; XHMHS OOHBIHIIA FBUIBIMUA-3EPTTEY  JKYMBICHI;
yiipmenepni, (GakyabTaTHBTEpAl, SJIEKTHBTI KypcTapibl YWBIMAACTHIPY, OTKI3y
ozicTeMeci; CHIHBINTAH ThIC J>KYMBICTBIH OPTYPJi HbICAHIAphl MEH TYpJepiH
YHBIMAACTBIPY, OTKI3y oJicTeMeci; KayilCi3[iK TeXHUKAChl XUMUSIBIK 3aTTapMeH
JKYMBIC icTey Ke3iHze; icTeil Oiiy: XUMUsi OOMBIHIIA CHIHBIIITAH THIC HKYMBICTAP/IbI
yibIMIacTeIpy Ke3iHie OuriM Oepy >KocmapiapblH d3ipyiey; XuMusl OoMbIHIIA
CBIHBINTAH ThHIC, MEKTENITEH THIC JKOHE Ca0aKTaH THIC )KYMBICTAPIIbI KY3ere achpy
apKbUIbl MHHOBAIMSUIBIK OLMiM Oepy MiHAETTepiH icke achlpy yiuiH OutiM Oepy
OPTachIHBIH KOMIIOHEHTTEpiH TaHJay, IeJarortiy KociOu IKeTunipyiHiH
aXKpIpaMac Kypamjac 0eJiri peTiH/e ChIHBINTAH ThIC YXYMBICTAPbl YHBIMIACTHIPY
HBICAH/IAPBIH, OJICTEpiH KOJJIaHy [aFAbUlapblH MEHrepy; JKYMbIC Ke3iH[e
Kayilci3liKk TEXHUKAChIH MEHrepy XHMUSUIBIK 3aTTapMEH; XHUMHs OOWbIHILIA
CHIHBINITAH  THIC ~ JKYMBICTapAbl  MaiijanaHa  OTBIphIN,  OlUTiM  Oepy
TYKBIPBIMJAMANIAPBIH ICKE achlpy YIIH OlliM Oepy cajlachHAArbl HOPMATHUBTIK
KOHE KYKBIKTBIK KYXKAaTTapApl, arbIMAarbl OKY-YHBIMIOACTBIPY Ky’KaTTaMachlH
o3ipIey JaFIbUIaphIH MEHTepY.
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Makcatbl. CTyneHTTepHAiH MIBIFApMAIIbUIBIK KaOUIETTepiH IaMBITY IKOHE
TOXKIpHOETIK, ecenTey IJKoHe Oacka  Kypleni  MocelenepAi  Menryue
OeifopraHuKanblK XUMHUSHBIH HETi3ri 3aHmapbl MEH YFBIMIApbIH KONIAaHYIbI
yipery, crymeHtTepai OipHelie 0ajamMa TOCULIEPMEH MIEIly KOJNJApblH YHpeTy
JKOHE €H TaJFamIma3 memimMaepai Tagmay. CTyAeHTTepre XUMHUSUIBIK MOcelenep i
[IenTy KONJApbIH YHpeTyHeri CTYACHTTepAiH OUTIMIH JXoHE [NaFAbUIapBIH
KaJIBITACTBIPY.

Ma3mynbl. OpTa MEKTeNnTe XUMHUSIHBI OKBITY MPOIIECIHAE eCenTey MIHASTTEepiHiH
peni. XumMus OarmapiaMachIHIAFbl XUMILUIBIK €CEeNTeyJepIiH Herisri Typiepi.
Xumusinarel (PU3UKANBIK IaMaiap. XUMISUIBIK €CenTeyAepIiH Heri3ri Typiaepi:
dopmymanap, TeHIeynep, 3aTTapAblH KOCHajuapel, epitiHginep, ToTeFy
peaKmsmaphbl, peakuys OHIMIHIH MIBFBIMABUIBIFGL. 3aTTapIbIH KOCHACHIHIAFHI
aparac ecemnTep, 3aTTapAbIH epiTiHAiepi. XuMusi OOWBIHIIA eCeNTey eCeNTepiHiH
MICTTIMIH TeKcepy XKoHe Oaranay. XuMus OOHBIHIIA ecenTey ecenTepiH KYpacTepy
dicreMect.

KyrTiserin oKy HaTHKETEPi:

Binyi kepek :XuMmusHBIH Herisri Oemimaepi OOHBIHINA Op TYpii KypHETLTiK
IOpeKeCIHAerT  ecemTepAi  INemIyaiH  OMICTEMENiK  TOCUIIepiH  MeHrepy;
ONIMMITHAJAIIBIK, €CeTITeP Il MENTYAiH dIiCTEMEIiK TOCUIIEPiH MEHTePY; TCOPHUSIIBIK
JKOHE KOJNaHOANbI CHITATTaFrbl KYpHAelNi IIBIFapMallblIbIK ecenTepii memre Oiry;
KOMITBIOTEp MEH JiepOec KOMITBIOTEp/iH KOeMETiMeH ecenTepii mieme Oiy;
OKYLIBLIAPIBl XHMISUIBIK €CeNTepll IIemyre YHpeTy YIIiH MYJIbTHUMEIUSUIBIK
Kypangapabl Taiianady oSIicTeMECiH MEHrepy; ecemnTep MEH ecenTepliH
HIEMIMCPIH JKETUIMIPUITeH KAaTTBIFY/ap; OpTa MEKTEINTe J>KOHE KOJUISIKIIe
cabakTap/ipl JKOcTapiay >KOHE OTKi3y Ke3iHAe KOWBUIFaH MakcaTTap MeH
MIHZIETTEpre COWKeC CTaHAAPTTHI, KOJIAaHOAJIbI, 3aMaHayH MearoruKaIbIK 9icTep
MEH TEXHOJIOTHsIIAp/IbI i laNlaHy.
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MakcaTbl. MekTenn XUMUsS TOKIpHOECIH OTKi3yNiH NaibIHABIK Ke3eHIepi MeH
azicTepi Typasbl TYTac Ke3Kapac KalbITacThIPY.

Ma3smynbl. XuMmusg KaOWMHETI JKOHE OHBIH  JKAaOJNBIKTapbl;  OKBITYIBIH
YUBIMIaCTBIPYIIBUIBIK ~ HBICAHIApBl  KYHECIHAETlT XUMMSUIIBIK SKCIEPHMEHT;
XUMISITBIK  OKCIICPUMEHT OJIiCTepi; XWMHUSHBIH HETi3ri OeriMIepiH 3epraeney
Ke31HZErT XUMMSUIBIK SKCIIEPUMEHTTIH TEXHHWKAchl MEH OJliCTEMECi; XWMUSHBIH
Herisri OeniMIepiH 3epleney Ke3iHJe HeTisrl JAEeMOHCTpPalMsUIBIK TXipuOenep
MEH 3epTXaHalbIK >KYMBICTApABl JKYPTi3y ojicreMeci. XHUMUSUIBIK 3aTTapMeH
JKYMBIC iCTey Ke31H/er KayilCi3/IiK TEXHUKACHI.

KyrineTin oKy HoTHKeTEPi:

Binyi kepek: mekrenTe XUMUSUIBIK SKCIIEPUMEHT KYPY CXEMACHIH KOHE XKYPri3y
olicTeMeciH; XHMMUSHBIH HEri3ri OenmiMaepiH 3epieiey Ke3iHOe XHUMUSUIBIK
SKCIIEPUMEHTTIH TEXHWKachl MEH ojicTeMeciH; Oulyli Kepek:  Herisri
JIEMOHCTPALMSUIBIK TKipHOenep MeH 3epTXaHaNbIK KYMbICTapAbl YHBIMAACTHIPY
JKOHE JKYPridy; opTa MeEKTenTe cadakrapipl >KOcapiay >XoHE OTKi3y Ke3iHe
KOWBUIFAaH MaKcaTTap MEH MiH/IeTTepre CoWKec CTaHAapTThl, KOJIJaHOAaIbI,
3aMaHayd IeIaroTUKaIbIK QJIICTep MEH TEXHOJIOTHsUIapAbl Naiaaiany Kyprizy
oicTeMeNiK TacuinepiH MeHrepy; OiuTiM Oepy cajachlHAaFrbl HOPMATHBTIK JKOHE
KYKBIKTBIK KYKaTTap/bl, OKy-HYCKay Ky’KaTTaMachlH, XUMHUSUIBIK SKCIIEPUMEHTTEP
XKYprizy OoifbIHIIIa OKy OafFjapiaManapblHbIH OiiM Oepy TYXKbIpbIMIaMalapbiH
iCKe acelpy YIIIH aFbIMJarbl OKY-YHBIMJIACTBIPY KY’KaTTaMachlH —a3ipiey
ICKepJIiKTepi MEH JIaFJbUIapbIH MEHTepYy. .
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MaxkcaTbl. XUMUSIIBIK OHAIPICTIH HETi3r YFBIMIAPhIH KaJbIITACTBIPY, XUMUSUTBIK
TCXHOJIOTUAHBIH, TCOPHUAJIBIK Heri311epiMeH TaHBICY, XHUMMUAJIBIK-TEXHOJOI UAJIBIK
yAepicTepiH HEri3ri KOMIIOHCHTTEpiH Oily, coHmali-ak KeHOip MaHBI3bI
XUMUSUIBIK  OHIMICPAIH (KBIIIKBIIAAP, aMMHAaK, HECEIHOp, JTHIICH, IOJMMEp
MaTepuanap) Keloip eHAIpICTIK TeXHOIOTHsIapBbIH eCKepYy.

Ma3myHbl. XUMUSUIBIK OHIIpicTepre KOWBUIATBIH Ka3ipri 3amMaHFbl TajamnTap.
Xumust sxoHe sHeprerrka. 1ukizar. Xumus eHnepkociOiHneri cy. KarTsl oTbIHIBI
TEPMUSIIBIK OHIey. TaOuFu aHFbIII Tra3ap/bl, MyHaiabel Kaiita enuey. Cyreri,
a30T, OTTeri JKOHE KBIIKbUIAAp OHAIpici. Meramnyprus Typaibl KaJllbl
mauniMerTep Heri3ri opraHuKaliblK CHHTE3 TEXHOJIOTHSCHI. JKOFapbl MOJEKYIAIIbIK
KOCBUIBICTap JKOHE OJIapbl KOJAAHY.

KyTtinetin oKy HaTH:KENIEPi:

Binyi kepek: ©HEPKOCINTIK >KOHE 3epTXaHAIBIK J>Kardaiiapia aca MaHbI3ZbI
XUMUSUTBIK OHIMAEP/I OHIIPYIIH HETi3rl TEeXHOJOTHSUIBIK MPOLECTepPi, XUMHSLIBIK
TEXHOJIOTHSIHBIH, HETi3ri acmanTtapbl MEH amlmaparTapbl, XUMHSUIBIK ©HIMIEP.i
OHIPYAIH KayilCi3MiK TEXHUKACBIHBIH, OHJIPICTIK CAHUTAPUSHBIH KOHE
SKOJIOTHSUIBIK HOPMAJIapbIHBIH TallanTapbl; Ollyl Kepek: KOJNJaHOadbl XHMUS
OOifbIHIIIA  YITUTK  MIHAETTEpAl  I[ICNly, TMOJUMEpJIePAiH  KYPBUIBIMJIBIK
(dopMynanapelH XKOHE ONapIbl CHHTE3AEY JKOJIApBIH JKacay, MEHrepyl Kepek:
CHHTE3Zey, OKIIayJay >KoHe XUMHUSUIBIK 3aTTapibl 3epTXaHalbIK OKaraaizna
Ta3apry, (pu3NKa-MeXaHUKAJIbIK KACHETTEPiH aHBIKTAYy JaFAblIapbl
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MakcaTtbl. beifopranukanblk 3aTTapabl CHHTE3ICYIIH OHiCTepi MEH OIIiCTepiH
KaJBIIITACTHIPY.

Ma3myHbl. XUMUSUTBIK CHHTE3[IH JKAIMbl TEOPUSUIBIK HETI3Iepi: XUMUSITBIK
CHHTE3 YFBIMBL, XHMUSUIBIK TPOLECTEPAiH HETi3ri 3aHIBUIBIKTApPHl  MEH
OacKapbUTybl, OefOpraHUKAJIBIK 3aTTapAbl Oely, IIOFBIPIAHABIPY JKOHE Ta3apTy
omictepi, ['a3, cyibIK koHe KaTThl (hazaymapAarbl peakuusuiap. bellopraHMKabIK
KOCBUIBICTApABIH HETI3Ti KJIAacTapblH CHHTE3[eY (OKCHATEp, TUAPOKCHUATED,
KBIIKBUTIAp, TY31ap). OpraHuKanbK KOCBUIBICTAPABIH CHHTE31. AnndaTThl KoHE
XOII MiCTi KaTapiapaarsl alMacThIpy peakusichl. OpraHuKaIblK KOCBUTBICTapABIH
KOH/ICHCAIIWS, TOTHIFY XKOHE TOTHIKCHI3aHY PEaKIHsIaPHL.

KyrTisetin oKy HITHXKETEPi:

Biny: r1a3, CydBIK JKOHEe KaTThl (pa3ajmapaarsl KapamalbIM 3aTTap MeEH
OelfopraHuKaIbIK KOCBUIBICTAPIBI CHHTE3ICYiH HETI3T1 omicrepi,
OelfopraHMKaNBIK 3aTTapAbl OONyHiH, UIOFBIPIAHABIPYABIH JKOHE Ta3apTyIbIH
HET13T1 o/micTepi;

Oimy: 3arT CHHTE3l NpOLECIHIH MaTepHaNIbIK Tere-TeHIITiH KYpy, ©HIMHIH
TIPAKTHKAJBIK [IBIFYBIH aHBIKTAY;

MEHTepy: XUMISIIBIK OKCIIEPUMEHT JaFdblIapbl, XHMISUIBIK 3aTTap MEH
peaxkmsmapasl alry MEH 3epPTTEYAIH HETi3Ti CHHTETUKAJBIK JKOHE aHAIUTHKAIBIK
axicTepi.
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MakcaTbl. OHIIPICTIH XUMISUTBIK TEXHOJIOTHSACBIHBIH HETI3TI epexenepi MeH
TEOPUSICHI )KOHE OJIAP/IBbIH OHEPKACINTIK 00BEKTIIEpTe MPaKTUKAIBIK KOJIAAHBLTYHI
TypaJbl TyciHiK Oepy.

Ma3myHbl. OHIIPICTIK  XUMISIIBIK-TEXHOJIOTASUTBIK — TIPOLIECTEPAiH  HETi3ri
Kypammac OemikTepi (XUMHS ©HEPKOCIOIHIETI INMMKI3aT, SHEPreTHKA, KaTajwus,
»aOIBIKTap; THAPOMEXaHUKAIIBIK, JKBUTY KOHE Macca aiMacy IporecTepi).

Kykipt, a3ot xoHe ¢ochop KBIIKBUIIAPEIH, aMMHAKTBI, MOUYEBHHAHBI, STHIICHI,
napauHAI OKOHE KaHBIKNAFaH KeMIpCYTeKTepHi, KypamblHIa OTTeri Oap
OpraHMKaNbIK KOCBUIBICTAPIBl  OHIIpY. Ty3 ’koHEe THIHAUTKBIII OHIIPY
TEXHOJIOTUSICHI.

KyrineTin oKy HoTHKeTEPi:

Binyi kepek: XUMISIIBIK OHIIPICTI YHBIMIACTHIPYABIH HETI3T1 MPUHIMITEP, OHBIH
KYPBUIBIMBI, XUMUSUTBIK-TEXHOJIOTHSUTBIK TIPOIECTIH JKOHE JKaIbl OHMIIPICTIH
TUIMAUTITIH OaFayiay oficTepi; OHEPKACINTIK OHIIPIC JKaFJaWbIHIAFbl XUMHUSIIBIK
©3repiCTepIiH  JKAIIMbBl  3aHABUIBIKTAPBI, HETI3r XUMISUIBIK — OHIIPICTEP/IiH
KYPBUIBIMBI, YHBIMAACTHIPBUTYHI XoHE TeXHONorusuiblK pecimaenyi IIIKO sxone KP
XUMUSUTBIK OCHIHJeT] Ka3ipri 3aMaHFbl KoCIIOPbIHAApP. OUTyl KepeK: @HEpPKACINTIK
OHJIIPIC JKAFJAWbIHIAFbl XUMUSJIBIK ©3TepiCTep/IiH 3aHAbUIBIKTAPHI, COHJIAi-aK
HETi3rl XUMHSUIBIK ~ OHAIPICTEpPAiH  KYPBUIBIMBI, YHBIMIACTBIPBUIYBI  JKOHE
TEXHOJIOTHSUIBIK O€3eH iyl Typasibl OUTiMIEpiH KOpCeTy; XUMHSUIIBIK MPOLECTIH
HET13Ti curaTTaMallapblH ecentey, OepijireH eHiM/Ii OHAIPYIIH YTHIMIIBI CXeMachIH
TaHJay; OHIIPICTIH TEXHOJOTHSUIBIK THIMAUIIIH Oaranay; 3KCIEPUMEHTTIK
aKnaparThl JKalIblIay XOHE OHJEY; MEHIrepyl Kepek: XHUMHUSUIBIK OHIIpicTepliH
THIMIUINIH ~ Tajnjay — oJicTepi; ecenTey JAaFapulapbl  JKOHE  MPOLECTIH
TEXHOJIOTHSUTBIK KOPCETKIIITEPIH aHBIKTAY.
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Maxkcatpl. XuMus TOHI OOWBIHIIIA  OKYIIBUIAPIBIH 3€PTTEY  KBI3METIH
VHABIMIACTRIPYABIH TEOPHMSUIBIK HETI3ZEpl Typasibl, MEKTENTiH OiaiM  Oepy
MPOILECIHAE OKYIIBLIAPABIH 3€PTTEy KBI3METIH YHBIMIACTBIPY MPUHIIUIITEPI,
MeKTeNnTiH OiiiM Oepy mpoleciHAe OKYIIBIIAPIbIH 3€pTTEY KBI3BMETIH diCTEMETIK
KaMTaMachl3 eTy[l 93ipiiey Iar[bUIapblH KaJbIITACTBIPY TYpalbl TYCIHIKTEp/i
KaJIBIITACTBIPY.

Ma3smyHnbl. Xumusi TI9HI OOMBIHIIA OKYIIBLIAPABIH 3€pPTTEY IKOHE KOOAIBIK
KbI3METIH YHBIMIIACTBIPYIBIH FHUIBIMH-9/IiCTEMEITIK HEri3/iepi MEH epeKIIeiKTepi.
ThroTopnblK  cyiiemenyey HieHOepiHaeri jxkobanapabl 0Oackapy epeKIIeNiri.
3epTXaHallbIK  Kargaiga XUMHUSUIBIK — TOXipuOenep MeH  Oakbuiayiapbl
YHBIMJIACTBIPY IKOHE JKYPrizy. OKCIEPUMEHTTIK AajaliblK 3epTTeyJep Kyprizy
(ayaHbIH, Cy aWABIHIAPBIHBIH, TOMBIPAKTHIH XUMMSUIBIK KYPaMbIH aHBIKTAY).
3epTXaHalbIK SKCIIEPUMEHTTEP I YUBIMAACTBIPYAa 3aMaHayH SMIiCTEPi KOJIaHY.
XUMHSIIBIK 3aTTAPMEH JKYMBIC iCTey Ke31H/Ier! Kayilci3/IiK TeXHUKACHL.

KyTijieTin oKy HoTH:KeIepi:

Binyi kepek: xuMusi OOMBIHIIA OKYIIBUIAP/IBIH 3E€PTTEY JKOHE jK00anay KbI3METiH
YHBIMIIACTBIPY EpeKILENiriH; ThIOTOPIBIK cyiemenaey meHOepiHae xo0anapibl
Oackapy epeKIIeNiTiH; 3epTXaHaNbIK XKaFlainapaa XUMUSUIBIK TOxipuOenep MeH
OakpuTaynapAbl  YHBIMAACTBIPY JKOHE JKYpPri3y; OKCHEPHMEHTTIK JaiaiblK
3epTTeyiaep KYPTi3y ofiCTEMECiH; 3epTXaHAIBIK SKCIIEPUMEHTTEP YUBIMIACTEIPY
Ke3iH/Ie 3aMaHayd oicTeMeNepAi KOIIaHyIbl; XUMUSUIBIK 3aTTapMEH JKYMBIC iCTey
Ke3iHme KayincCi3Oik TeXHHWKACHIH, OiTyl Kepek: FBUIBIMH 3epTTEyHiH KaKeTTi
omicTepiH KoimaHa 01yl KepeK FBUIBIMH JKYMBICTAPIIBI 93ipiey Ke3iHAe; FEUIBIMH
3epTTeyaepal OpblHAay Ke3iHAe apHaWbl ofiCTepAi KONOaHy, FBUIBIMHU
omebmerTepAi 3epAeniey HOTIKenepi OOWBIHINA FBUIBIMH-3EPTTEY KbI3METIH
yiBIMAAcCTRIpY OOMBIHINIA SiCTEMENIK YCHIHBIMIAP d3ipJiey; FBUIBIMHU JKYMBICTHIH
TaKbIPHIOBIH TaHJAY; FHUIBIMU-3EPTTEY JKOHE OKY-3€pTTey )KYMBICTAphIH pecimMIey;
OKYIIBUIAPIBIH ~ FBUIBIMH-3EPTTEY KBIBMETIH JaMBITyFa  OaFbITTalFaH  ic-
nrapanapabl YApIMIACTHIPY )KOHE OTKI3Y JaFIpuIapblHa He 0oiy..

IKoJI0T
HAJIBIK
JKIHE
Kacblil
XUMUsA

brnoxn
MU

KopsiT
BIHJTBI
MeMJIEK
eTTIK
arrecra
st

MakcaTbl. AJaMHBIH OHIIPICTIK KOHE aybUI IAPYAIBUIBIK KBI3METi HOTIKECIHIE
OmocdepaHbIH aHTPOIOTCHAIK JIACTAHYBIHBIH CaNalibIK JXKOHE CAHIBIK KypaMbl
Typajbl JKOHE 3aTTap/blH KOPIIAFaH OpTara XUMUSUIBIK TYPJICHY MEXaHH3MJepi
Typallbl, COHJaif-ak '"»KaceUl XWUMUSHBIH' 3aMaHAayH >KapaThUTBICTAHYIAFbI
MYMKIHAIKTEp1, peJi MEH OPHBI TypaJbl TYCIHIKTEpAl KaJIbIITACTHIPY.

Ma3mynsl. Koprmaran opTaHbBIH = JacTaHyBl; dAJIEeMEHTTepIiH FamaMisik
OMOXMMILITBIK IUKIIEPi; aTtMocepaHBIH XUMUSIBIK KYPaMBIHBIH ©3repyi;
TaOWFaTKa aHTPOIOTEHMIK dcep €Ty. OKOJOTHSIIBIK OSTHKA JKOHE XUMHSIIBIK
eHpipic macenenepi. [Ton Anacrac neH [[)xoH YopHep/iH "»KacbUl XUMUSIHBIH" OH
eki karmmacel. "YKacel XUMHSHBI' NambITy OarbITTapel. TaOWFaTTBl KOpFay
kei3Metiameri KP 3anHamacel. KP-HBIH eHMIpicTi, SKCIOPTTHI KOHE HMITOPTTHI
JKOF0, JKEKEJIETCH JIACTAYIIbI 3aTTap AMUCCHSICHIH KBICKApTy Hemece OonmpipMay




JKOHIHJIET] XaJIBIKAPaIbIK MiHIETTEMEIIEpi.

Kyrinerin oxky HoTmkesepi: Binyi kepek: >KOMOTMANBIK XMMUSHBIH Ka3ipri
JKaraaibl MEH JaMy TeHACHIMSIAPHI; Tipi OpraHu3MJEp MEH ONapJblH TipLIUTK
€Ty OpTachIMEH e3apa OpEeKeTTeCy 3aHJBUIBIKTAPHI; TONBIPAKTBIH XUMHSIIBIK
KAacHeTTEpiHIH OHKOJIOTHSJIBIK MaHbI3Bl; aya MaccajapblHBIH KO3FalbIChl MEH
XUMUSUTBIK, KYPaMBIHBIH Tipl OpraHu3MJIepre 9cepi; KOJMOTHUSIIBIK JTUarHOCTHKA 1A
KOJIaHBUTATBIH ~ OMOMHAMKATOPIApABIH ©CIMIIK Typiepi; '"»Kacell XuMus'"
KaruaaTTapbl JKOHE OHBIH COHFBI d3ipieMenepi; OuUTyl Kepek:  TIpIIUIK eTy
OPTAachIHBIH CallachlH CKPUHUHITIK TallAay; KOpLIaraH opTa OOBEKTiepi MeH
OMOJNOTMSUTBIK  OOBEKTUIEpAl Tajjay oJici MEH oIICTEMECiH Heri3ili TaHzaay;
OuoreoneHo3IapAbIH SKOJIOTHSUIIBIK Kall - KYWiH CKPUHHHITIK OMOWHTMKALIUSITBIK
TEKCepyAl Ky3ere acwlpy; TalaMallblK eJIIeyaep/aiH HITIKeIepiH eHIeyIl
JKYPri3y; XUMUSUIBIK SKCIIEPUMEHTTEPl OpbIHAAYy Ke3iH/Ae HSKOJOTHSUIBIK KOHE
"KaChUT XUMUS'" KaFUIATTapbIH KOJIaHy; ©CIMIIKTEPAIH OHTAWMIBI SKOJIOTHSUTBIK
TayallaJlapblH OopKay YIIIH OKOJOTHSUIBIK — (haKTOpNaplblH SpeKeT eTy
3aHIBUTBIKTAPBIH; OCIMIIKTEP/iH OHTAWIIBI SKOJOTHSUIBIK TayallalapblH Ooinkay
TOCUIIepiH MeHrepy; OWOJIOTHSUIBIK MaTepHajibl JkKoHEe OOBEKTiIHI ChlHaMalay
YKOHE KOHCEpBalsIay.
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MakcaTtbl.  YiecTipy  KOCBUIBICTAPBIHBIH ~ XHMHSCHIH TEPEH  3€pTIey;
OpraHUKaNbIK-XUMUSIAFBl  YIIECTIPY — KOCBUIBICTAPBIHBIH ~ KYPBUIBIMBI ~ MEH
KACHUETTEPiH 3epTTey.

Ma3myHbl. YilliecTipy XUMHES TEOPHUSACBHIHBIH HETi3/epi; KeIIeHAePAETi XUMHSIIBIK
OaiinaHbIC; YHIECTIpY OpTaJBIKTaphl; JIMTAHATAP; YHJIECTIPY KOCBUIBICTAPBIHBIH
HU30MEpUSIChI;  KeNIeHIEepAiH maiaa OOodybl: TEPMOJWHAMHKAIBIK  ACIICKT;
yiIecTipy XUMHSCBIHIAFbI 3ePTTEY dAiCTepi; YHIECTIpY KOCBUIBICTAPBIHBIH CHHTE3
HeTi3/1epi j)KOHE PEaKTHBTLIIr; YHIIECTIPY XUMHSCBHIHBIH KOJIJAHOAJIbI acIeKTiepi.
buokoopaMHAIMANBIK ~ XUMHUSL  Typaibl — TYyCiHIK. buokommuiekcrep  oHe
6uoknacrepinep. beilopraHukaiblK KbIIIKBIIAAP aHUOHAAPHI, aMUHKBIIIKBLIIAPEI,
OenokTap, mophupuHIep 0ap OMOKOMILIEKCTEP.

KyTijieTin oKy HOTH:KeIEpi:

Binyi kepek: cupek jxep 3JIeMEHTTepi MEH aKTHHHUATEPIiH KOOPAHMHALMSIIBIK
XMMMACBIH KOCa aJIFaHlla, KOOPAMHALMANBIK XUMHMS Typajbl JKajlbl TYCIHIKTEp,
COHJIail-aK THICTI XUMHSUIBIK KaCHETTEPiHIH ©3repyiHIeri allbl 3aHAbLIbIKTap;
Oimyl kepek: 0acThIChl OKIIAyjiay, THICTI OJKCIEPUMEHTTI KOO HeMmece
paLoHANM3aLMANAY Ke31He YCHIHBICTAp Oepy; OKY JKOHE FhUIBIMH-3EPTXaHaJIbIK
CHIIATTaFbl OPTYPJl XMMUSIIBIK TallChIpMaiapAbl IICIly YIIIH eCerTey SJicTepiH
KOJNJaHy, MEHrepyl Kepek: TEepMUHOJIOTUsS JKOHE KapamaiblM Oarajaynap MeH
ecenTeynepAi JKYPrisy TEXHHKAchl, MbICAIBl, JOHIEIEK TEePMOXUMHMSIIBIK
UKJIApJbl HEMEece JIMTaHITap OpICiHIH TEOPHSCHIH KOJJaHy; OKY MpOLECIHJe
KE3JIeCeTIH HAKThl XUMUSJIBIK MPOLECTepal TYCIHAIPY JXoHE maiiianaHy YIIiH
HETi3ri XUMMSUIBIK 3aHIApIbl, TEOPHSIAPIbl, 3aHIBUIBIKTAPABI KOHE XUMUSIBIK
TYPJICHIIpYIEpAl MeEHrepy, XHMHSUIBIK Marepuaniapibpl (U3UKAIBIK IKOHE
XUMUSUTBIK KACHETTEPIH eCKepe OThIPBIN, Kayilci3 naiaiany oJlicTepiH MEHrepy.
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Makcatbl. Kazipri kKoramIarbl TEXHOTEHIIK J>XOHE SKOJOTHSIIBIK KaTepiep/i
Oaramay >KOHE TOMEHJETY CaJachIHIAFbl MIHAETTEPHAl IIenry Ke3iHAe XUMUSIHBI
nmaiganaHy Tocumepi, COHmal-ak TYpakTbl JaMy TYKbIPBIMJaMachIHBIH
MIHJETTEepiH MIeNTy Ke3iHAe XUMISIHBI MaiaigaHy TOCUIIepl HerisiHae MaMaHOap
Jaspiayra skopaemMIecy.

Ma3mynsl. [loctuaaycTprangpl KoFaMAaarsl XUMUSUTBIK KAyINCi3aiK. XUMHAS MEH
TYpakThl JaMyAblH e3apa OailaHbIChl. TEXHOTGHIIK IKOHE OIKOJOTHSUIBIK
JIaFJapeICTapAblH Kaymi. XUMUSUTBIK Kayil-TeXHOTEHAIK KayINTiTIKTIH epekine
caHaTel. TexXHOTeHMIK KayinTi Oaramay oficTepi. XalbIKTHIH XOHE KOpIIaFaH
OpPTaHBIH KOPFANybIH AapTTBIPy YIIIH XUMISDIBIK OOBEKTIepAl mMaimanany
KayINCi3diriH KaMTaMachl3 eTy. XUMISUIBIK OHIIIPiCTeri KOpIIaraH OpTaHbl KOPFay
TEeXHUKAChl. XUMUSIIBIK OHAIPICTIH KayincCi3airin 6ackapy Heri3zaepi.

KyrTiserin oKy HaTHKETEPi:

Binyi kepek: XuMusi MEH OpHBIKTHI TaMYJIbIH ©3apa 0aliIaHBICH TYpaJIbl, COHIAli-
aK XMMUSHBIH JOCTYPJi JKOHE jKaHa OeIiMICpiHIH TEOPHSIIBIK HEri3iepi KoHe
OJapAbl HAKTHl XHMISUIBIK MIHACTTEpAl INemyne TaijamaHy Taciiaepi,
OHIpICTepAIH XUMISIIBIK KayYINCIi3iri; TEXHOTEHIIK ToyeKemi Oaranay omicTepi;
XalblK TIEH KOpIIaFaH OpTAaHBIH KOPFATYBIH apTTBIPy YIOIH XHMHSUIBIK
oOBeKTIIepAl Malanany Kayilci3[iriH KamMTamMachl3 €Ty, XUMHSUIBIK eHAipicTe
KOpIIaFaH OpTaHbl KOPFAay TEXHHKACBI; MBIHAJIApPAbI: HETi3rl XUMUSUIBIK TIOHJEP
meHOepiHAe TYKBIPbIMIAIFaH HETI3rl YFBIMJAp MEH JKaIIbl 3aHIBUIBIKTAP/IbI
€CKepe OTHIPHIN, ic-opekeTTepai (3aTTapibl XKIKTEy, HPOIECTepAiH CXeMalapblH




KYpY, JEpeKTepni >KyWeney jkoHe T. 0.) OpBIHAAY, HAKTHl XUMHSIBIK JKOHE
MaTepUaNTaHy MIHICTTEPiH IIENIye HETi3Ti XUMUSUIBIK TOHICPIIH TEOPUSIIBIK
HET13/IepiH KOIJaHY JaFIbUIaphIH MEHIEPY
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MakcaTtbl. HaHOKYpBUTBIMHBIH HeTri3/epi, HaHOMaTepHallapAblH CHHTE31 KoHE
aHaJIN31, HAHOTEXHOJOTHSHBI OPTaHWKAJBIK XUMUS, OMOJOTHS, MCTUIIMHA JXOHE
Oacka na cananapia KOJJIaHy Typajibl OiTiM JKYHeCiH KallbITacThIPYy.

Ma3mynbl. HaHoxwMus oHE HAHOTEXHOJNOTHSHBIH HETI3Tl  TYCIHIKTEpi.
HaHOTeXHONOTMSHBIH /aMy TapuXbl. 3aTThIH HAHOKYPBUIBIMIBIK 3JIEMEHTTEpi:
aTomap, MoJieKynanap, Qysiepenaep, HaHOTYTiKIIenep, kiacrepiep. KBaHTTBIK
HYKTeJep - JKacaHIpl  MojeKynanap. HaHOKYpBUIBIMIBI — TOJUMEpIIEp.
HanorexHomor  Kypajn-caiiMaHIapbl:  HAaHOKPUCTAJZAp,  HAHOTYTIKILIENep,
HAHOTYTIKIIENEp OHE ONap/blH TYBIHABUIApHL. HaHOTEXHOJOTWsFa apHajFaH
JJIEKTPOHUKA MaTepuanigapsl. HaHoTexHOMOrHsHBIH Oomamiarel: mpoOiemanap
MeH nepcnektuBanap. HanoOGemmiektepai amy amicrepi MeH xikremyi. Hano
00BEKTIEp kaHA AOPUICPIiH JKOHE ONapbl OAFBITTATIFAH JKETKI3y JKYHENepiHiH
Heri31 peTiHze.

KyTtinerin oKy HoTH:KeJIEPI:

Binyi kepek: HaHOOemNIEKTEpJi aHBIKTAy JOHE IKIKTEy, HaHOMaTepHangap
Typajbl YFBIMAAp, ONapblH epeKine (U3MKAIBIK JKOHE XUMUSJIBIK KacHUeTTepi;
HaHOMaTepHaIIap/Ibl CHUHTE3/IeY MEH  TalJayJblH HETI3r1 amicTepi;
HAHOTEXHOJIOTHSIAp MEH HaHOMaTepHalJapAbl KOJIJAaHYABIH Kazipri kKoHe
MEepCIeKTUBAJBIK  cajlajiappl;  HaHOMAaTEepHUANJApIbIH  OKOJOTHSFA,  ajaMm
JICHCAYJIBIFBI MEH KayilCi3iriHe 3WsHABI 9cepliepi, COHOa-aK OJaplblH ajjIbH
aly JKomjapbl, OuTyl KepeK: CHUHTE3JIeyIiH OpTYpJi oJicTepiHe Taijay >KOHE
Oaranay >KYpri3y HaHOMaTepuallapibl OJapJblH TaOWFaThlHA Kapad Ttanjay
OMCTEepiH  YCBbIHY; OpTYpJi HaHOMaTepHajJapAbl KOJJAHYIBIH  BIKTHMAJ
caJlaJIapblH YCBIHY; OHEPKICINTIK OHAIpIC kKaFalbIHIaFrbl XUMHSUIBIK KalTa Kypy
3aHIBUIBIKTAPBL, COHOAM-aK Heri3ri XUMHSJIBIK OHIIPICTEPIiH KYPBUIBIMBI,
YHBIMIACTBIPBUTYBl  JKOHE TEXHOJOTHMSUIBIK Oe3eHIipiiayl Typanbsl OimiMaepiH
KOpCeTy; MbIHAlapAbl MEHrepy: HAHOXHUMHS MEH HAaHOTEXHOJOIHMSHBIH >KaHa
JKETICTIKTEP] Typalibl aKIIapaT Ke3JIepiH i3]ey JaFIblIapblH MEHIEPY.




6B01509 «XuMuA-0M0JI0THsT» MaMAHALIFLI 00MBLIHIIIA
Oistim Oepy OarmapiaaMachblHa apHAJIFAH TaH/1ay KOMIIOHEHTePiHiH

TI3IMI

Oky mep3iMi - 2 xbi1. OKy TYpi - KyHAisri (EXK)

KpEeIuT

No IlonHiH aTamybl [Ton ko11BI o Cemectp
2. bazajabIK maHAep

Tanaay 6oibIHIIA KOMTIOHEHT 1

1 |Ilurosorus koHe THCTOJIOTHS CG2222 3 1
MmmyHonorust Imm2222
Tangay 00lbIHIIA KOMIIOHEHT 2

2 | 7Kamsl )kKoHE MOJICKYJIAIBIK TCHETHKA ZhMG2223 4 1
OCIMJIIK CeleKIMsCHIHBIH I'eHETHKAIBIK HeTi3/epi OSGN2223
Tannay 00MbIHIIIA KOMIOHEHT 3

3 |MuxpoOHOIIOTHS KOHE BUPYCOJIOTHS MV2224 5 1
Tombpak MUKPOOHOIOTHSCHI TM2224
Tanjay 00iibIHIIIA KOMIIOHEHT 4

4  |KierkanslKk OMOTEXHOJIOTUA KB2225 5 2
broTexHonorusra Kipicre BK2225
Tangay 00lbIHIIA KOMIIOHEHT 5

5 |AnmaM xoHe XaHyapJiap aHATOMHUSACHI MEH (PH3HOJIOTHSCHI AZhAF3226 5 2
JKorapsl xyiike KbI3METIHIH (U3HU0IOTHSCHI ZhZhKF3226
Tannay 00MbIHIIIA KOMIOHEHT 6

6 [OcimaikTep cucremMaTHKACHI 083227 5 2
Kazakcran diopacs KF3227
Tannay 00lbIHIIA KOMIIOHEHT 7

7 | DPu3HKaIBIK )KOHE KOJUIOUATHIK XUMUS FKH3228 5 3
TlommMepirep XuMust PH3228
Tangay 0olibIHIIA KOMIIOHEHT §

8 |OcimaikTep HU3HOJIOTHICHI OF4229 5 3
Jana ecimaiktepinid GU3MOIOTHSICHI DOF4229

3. KacinTik nonaep

Tangay 60ibIHIIA KOMTIOHEHT 1

1 |Benme sxoHe Oay-0akiia ©CIMIIKTEPIH ocipy BBOO3305 5 3
JlexopaTuBTi Oakmia mapyambDIbIFBH JaHIIIA(THl HETI3/e JKocmapiiay DBShLNZh3305
Tangay 00lbIHIIA KOMIIOHEHT 2

2 |BbroJIOTHSHBI OKBITY/IBIH 3aMaHayH dJIicTepi BOZA3306 4 4
Buosnorust 00¥ibIHIIIA CBHIHBINTAH THIC KYMbBICTAP bl YHBIMIACTHIPY d7icTeMeci BSTZhUA3306
Tannay 00MbIHIIA KOMIOHEHT 3

3 | XuMUSIHBI OKBITY/IbIH HHHOBALMSJIBIK TEXHOJIOTHSIAPBI HOIT4307 5 4
XuMusi OOMBIHIIA CHIHBIITAH THIC JKYMBICTapIbl YHBIMIACTHIPY 9JlicTeMeci HSTZhUA4307
Tanjay 0olibIHIIA KOMIIOHEHT 4

4 | XuMmus ecentepid Hienry dicremMmect HEShA4308 5 4
MekTtenTeri XUMUSIIBIK SKCIIEPUMEHT JKYPri3y dicTemMeci MHEZhA4308
Tangay 00olbIHIIA KOMIIOHEHT 5

5 |KonnanOaisl XUMHS KH4309 5 3
XUMUSIIBIK CHHTE3 HS4309
Tanaay 00lbIHIIA KOMIIOHEHT 6

6 |XuMHSIBIK TEXHOTIOTHS HT4310 5 4
OKyIIbUIap ABIH XUMHUsl OOMbIHIIA FEUIBIMHU-3EPTTEY KbI3METIH YHBIMAACTHIPY OHGKU4310
Tanpay 00lbIHIIA KOMIIOHEHT?

7 | DKONOTHSIBIK KOHE JKaChUT XUMHUS EZhH4311 4 4
YirecTipy XUMUSICBI UH4311
Tanjay 00libIHIIA KOMIIOHEHT §

8 |3amaHayn XUMUS JKOHE XUMHSIIBIK KaYICi3IiK ZHHKA4312 4 4
XUMUs1arbl HAHOTEXHOJIOTHS HN4312
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