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XUMHSUITBIK TToHIEp Kadeapackl

XKymric oKy Garmapiamacst 16 6erTin 30eTi

1. Tycingipme xa30a

Oky OarpapiaMacbIiHbIH MAaKCATbI: XUMHS TIOHIHEH >KaJlbl TCOPHSIIBIK
HET13/IepiHiH OUTIMIEPIH KAIBIITACTHIPY XKOHE aJlaM aF3aChIHIA *KYPETIH MPOIeCTEPIIH
MEXaHU3MIH, (PU3UKA-XUMUSITBIK HET131H TYCIHY KaXKeT.

Oky OarnapiaMacbhbIHbIH MiHAeTi: XUMUSHBIH 3aHIApbIH JKOHE TOHKIPUOETIK
HETI3ICPIH METUITMHANIBIK CaJlaChIHIAaFbl MAHBI3bIH JKOHE KOJIAHBUTYBIH YHpEHE
OTBIPBII OMJIay KaOLIeTIH KaJIbIITACThIPY OOJIBIN Ta0bLIA IbI.

Ocnl xyMbICc OKy Oarmapiamackl Kazakcran PecnyOnukachiHbIH JleHCAYTBIK
cakray Muncutpiiridig 05.08.2010-ms1 xbputrbl Ne604-1111 OyHpbIFbIMEH OEKITUINEeH
TUIITIK OKY Oar/apjaaMachl HET131Hae TY3UIA1.

barnmapnama  «Cromaronorus»MaMaHIbIFbIHA — apHaFaH. XUMHUS  Tipl

JKyHeneperi MpouecTepii TaHy >XoHE 3epTTey YIIIH KYIITI Kypal »oHe 1preii
FBUTBIMIAP/IBIH O1p1 00161 TaObLIaAbl. COHABIKTAH, OUTIM alTylIbuiap OYI1 FRUTBIMHBIH
OMICTEPIH, 3aH IAPBIH JKOHE UJISIIAPIH KaKChl UTepysepi THIC.
«XuUMHSD» TIOHI OMOXMMUS, MOJIEKYJaibl Ouonorus, ¢u3Honorus, (HpapMoKoIOrus,
TUT'HeHA TIOHICPIHIH KelOlp OemMIepiH Uurepy YIIiH TEOPHUSIIBIK Oa3aHbl JabIH AN Ib]
YKOHE METUKO-OHOJIOTUSITBIK, KITMHUKATBIK TTOHIEP/I1 3epTTey OaphIChIH/IA Iprelli FHUTBIMU
3epTTeYEepIiH €H >KaHa oJICTepiH, FHUIBIMU Ke3KapacTapibl, KEHIHEH KaMTyra
MYMKIHJIIK 6epe/ti.

CryneHTTepai agaM ar3achIHJa JKYPETIH MpOILECTEpiH MeXaHU3MIH, (pu3uka-
XUMUSIUTBIK HETI31H MOJICKYJAIBIK KOHE JKACYIIAJIbIK JCHIeHIe TYCIHyre Kaxker
0O0JIaThIH JKOHE OCHI MPOIECTEPl eCenTey KOJIAapblH KaMTaMachl3 €TeTiH OLTIMMEH
KapyJaHIbIpy KaxeT.

Kypc Garmaprnamachin skacay OapbIChIHAA OIpBIHFAM TEOPUSIIBIK HETI3 TYPIHIE
YKYHEIUTIK K01 KoJiTaHblTFaH. [[oH 11 OKBITY OaphIChIH/IA TEOPUSIIBIK JKOHE MPAKTHKATBIK
cabaKTapbl KoJIENi TYpAe OKBITY KOJIaHbUTabl. MyITbTUMENUSITBIK OKBITY KYpasIaphl
KOJITIAHBLIA IBL.

OKBITy HOTWKECIH OaKbUIAyJbl JKOCTIapiay OapbIChIHIA TECTTIK TariChipMaiap,
OIpbIHFall TarChIpMaNApPAbIH Op TYPJl OPBIHAAY KOJJAAPBIH KYPACTBIPY >KOHE OHBIH
MaHBI3/IbI OCJTUIEPiH KOPCETY TanchlpMajapbl YChIHBUIABI.

2 IloHai OKBITY/AA KOCTIAPJIAHFAH HOTHKEJIEP
Cranmaprra >koHe OarmapiaMachkiHia | THNTIK OKY OarapiaMachIiHIa
YKOCTIapJIaHFaH OKBITY HOTIKEIIEPi YKOCTIapJIaHFaH HOTHKEJep
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binim anyuipLiap KeJect
Ky3IpeTTUIIKTEepre ue 0oIryaapbl KEpPeK:
baszaibIk:

BK-1. TepmonnHamuka MEH

TEPMOXMMHUSIHBIH ~ HET3T  3aHJapbIiH
urepy.

EprinaiHiH  KypamblH  aHBIKTaWThIH
OMICTEPIH, €PTIHAUIEP/IIH KOJUTUTATUBTIK
KAaCHUETTEpIH, OJIApP/bIH ar3aJlarbl POJiH
outy. KpIIIKBUIIBIK-HET13/11K TeNe-TeHIIK
KOHE ar3a/iarbl OyepIik )KyHeHiH MoHIH
oury.

BK-1.1 Berrik KyObUIBICTapBIH (PU3HKA-
XAMUSUTBIK  3aHJIBUIBIKTAPbIH JKOHE Tipi
ar3a/larbl JUCTIEPCTTIK JKyHenepai Oury.
buorenni snemMeHTTEp TYpaIbl TYCIHIKTI
oury.

BK-1.2 Opranukanabslk Kocmajap/IbIH
KYPBUIBICHI MEH KaCHETTEpiH O1Ty.

Tipi ar3zama KypeTiH OpTYpil peaxIus
TYPJICPIH JKOHE XUMHSUIBIK, (hH3HKa-
XUMUSIIBIK TIPOIIECTEPi OLTy.

[Tonmai oKpIN OUTYIH HOTHIKECIHIE OUTIM
AITyLIBL:

Bineni:

- peakuusi SKbUIIAMIBEBIHA OCEP €Ty
(bakTopiapbl KaTAIM3/IH MEXaHU3M1 )KOHE
MOHIH;

-epITIHAUIEPIH KYpPaMbIH aHBIKTAUTHIH
onmictep, Oydepiik xyienep, orapabiH
acep eTy MeXaHU3Mi,

-9JIGKTPOJIUTTIK ~ JIUCCOCAIMsA  JKOHE
NPOTOJIUTTIK ~ TEOpHsS  TYPFHICHIHAH
Kaparasja, OaiaHbICTap IbIH
TOXKIpUOETIK ~ CUMaTTamMac, BaJCHTTIK
OaliaHbICTap CUTIATTAMACHIH;

-OMOTeH/Il  AJIEMEHTTEPAIH  MEPUOITHIK

Kyrene OpHaacy CHITaTTaMachI
KaCHUETTEPIH,;
-0eTTiK KYOBUTBICTAPBIH busnka-

XAMUSUTBIK 3aHIBUTBIKTAphIH;
-TIp1 ar3aJiarbl IUCIIEPCTI KYHenep JKoHe
OMOJIOTUSUTHIK MEMOpPaHAHBIH KYPHUTBICHI
MEH KaCHUEeTTEePIH;

-Ororommep JKOHE YKOFapBI
MOJICKYJIAJIBIK KOCBUIBICTAPIIBIH, (PHU3HKa-
XUMHMSITBIK KACUETTEPIHIH TaOWFaThI JKOHE
epeKIIeITKTepi

-TeXHUKAJIBIK KAyIICI3/IIK epekeci

-0ein aty, Tazanay/pH Jab0paTOPUSIIBIK
ONiCTEpiH

-CIIUPTTEP MEH dbeHongapapH
KYPBUIBICHL, KACHETTEPI, aTy TocuIIepi
-OTTEKTI OPraHUKAIBIK KOCBHUIBICTAPIBIH
KYPBUIBICHI, KACUETTEPL, aTy TICUIIEpI
-KeMipCyrap MEH aKybI3ap/IbIH KYpaMbIH
Icreii Oineni:

-XUMUSJIBIK ~ PEaKIUsl  SKbUIIAMJIBIFbIHA
opOip  (paKkTOpHBIH OpEKEeTIH  MbIcal
apKbUIbI TYCIHAIPY

-MIPAKTHKA/IA KATATN3aTOPIbI KOJIJIAaHy
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~MOJEIPJIBIK, MOJISIIIBIK
KOHIIEHTPaLMsHbL, MOJISAPJIBIK
SKBUBAJICHTTIH

-epireH 3aTThIH MACCAIBIK YJIECIH eCenTey
-peaKTHBTEP/I, BIIBICTAP/IBI,
MaTepUasIapabl JalbiHaAY

-XUMUSUIBIK (popMyJiaiapabl KYpacThIpy
-Oydepmik xxyienenin pH-bIH aHbIKTay
-Kall ~ JKoHe  KypAenl  3aTTapaarbl
XUMMSITBIK OailyTaHBICTaphl AaHBIKTAM OLTY
-OMOreH/Il  AIIEMEHTTEP/IH KacHUEeTTepiH

CaJTBICTBIPY, aicopOIsl  IIaMachlH
aHBIKTAy, KOATYJISIUS TaOaIbIPBIFbIH,
ovonoaMMepNiepaiH  ICIHYy — JOpeXeciH
aHBIKTAY

-TEXHUKAJIBIK ~ KAYIICI3AIK  epexKesiepiH
KOJIJIaHY

-CIIUPTTEPIIH ~ koHe  (peHommapabIH
KacueTrepi (PyHKIHMOHAIBI TOOBIHBIH
OaphiHa OaiTaHBICTHI €KSHIH JIQJICTIICY.
-aKybI3JIapFa TYCTI peakmusuiap >Kyprizy,
peaKIys KecTeJIepiH KYPacThIpy,
TEHECTIPY, ecerrey, TEXHUKATBIK
KAyiICI3/TIKTI CaKTay

3 IIonHiH oKy 0argapjaMachblHbIH KYPbLJIBIMbI MEH Ma3MYHbI

3.1 IlonHiH Heri3ri Ma3MyHbI

1 6eaim. Kipicnie. XuMHSIBIK TEPMOAMHAMUKAHBIH HeTi3ri TyCiHiKTepi.

OKy aknmaparsl:

Tepmoaunamuka. TepMoIMHAMHUKAHBIH HET13T1 YFBIMIAPHI KOHE 3aHAPHI.
XUMUSIIBIK KMHETUKA JKOHE KaTalln3. XUMHUSJIBIK PEAKUTAIAPAbIH KUHETHUKAJIBIK
KIKTETy1l. DHAOTEPMUSIIBIK JKIHE DK30TEPMUSIIBIK peaKiusiiap. TepMOXUMUSITBIK

TeHaeynep. l'ecc 3aHbl KOHE OHBIH Cajjapbl.

Heriszri TepMoauHaMHUKaIbIK

TYCIHIKTEp MEH Iamaiap: *XyHhelep- alibiK, jKaObIK, OKIIayJIaHFaH, TeTepOreH/I],
TOMOTEH/I1; PHTAIBIHS KOHE JKYHEHIH IMIKI SHEPTHSICHL. 3aTThIH KAJIBIITH TY31Ty
SHTATBNHSCHT >koHE ['ecc 3aHBl OOWBIHINA peaKIusl IHTAIBIHUICHIH ECeITey.
O3niriHeH maiga OoNaTblH MpolleCCTep OarbITHIHBIH JHTAJIBINMSUIIBIK JKOHE
SHTPONUSUTBIK (hakTopiapra ToyenauIirt. ' m60¢c s3HepTrUsiChI.

Epitinainep Typansl yreiM. buonorusiiblk sxkyieneri ocmoc. bydepai xyitenep.
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biniM anymsuiap 6i1yi THIC

-peaKisl KbUIIAMIBIFBIHA 9CEP €TETiH
dakTopiap, KaTaid3  MOHI  JKOHE
MexaHm3Mi. EpiTiHauiepaiH  KypambiH
AHBIKTAUTBIH  OMICTEp, EPITIHALUIEPIIH
KacueTTepi. Bydepnix Kywenep,
DNIEKTPONUTTIK ~ JUCCOIMAIMS  JKOHE
NPOTOJIUTTIK ~ TEOpUS  TYPFBICBIHAH
KaparaHja Oydepiik ocepiH MeXaHU3M1

biniM anymsuiap icteit 611yl THIC

-paeKkuusl  OKbULIaMJbIFbIHA  9pOIp
OpEKETIH MbICal AapKbUIbl TYCIHAIPY.
IlpakTKaza KaTOIM3ATOPIABl KOJAAHY
KOHLIEHTPALIUSCHIH ecernrey,
PEaKTUBTEP/ll, BIABICTAPIBI JANBIHIAY,
XUMSIIBIK  (hopMynanapisl  KypacThIpy,
Oydepnik xyiteniH pH-bIH ecenrey

2 0eaiMm. Epitingisiepain Kacuerrepi.
OKky aknmaparbl:
Epirinai, epiTkimi, epireH 3ar Typalibl HETri3ri aHbIKTamanap. EpiTinauiep
KOHIICHTpaImsuIapelH ~ ecenrey  Tociaepi.  Cy-XUMHUSUIBIK  TEXHOJIOTHSAJA,
ouocdepasa xoHe IOPUTIK MpernapaTTap bl JalblHAay1a KeHIHEH TaparaH epiTKIll.

Cynbl  epITIHAUIEPAIH OpraHW3M TIPIIUNTIHIETT PeJl. JIEKTPOJIUTTI eMec
ePITIHAUIEPAIH KOJUIMTaTUBTI KACHETTEP1 TYpaJIbl TYCIHIK.
EpiTinginepain  Katy —TeMIiepaTypachIHbIH TeMEH/Cyl JKOHE KalHay

TEMIIEPATYPAChIHBIHKOFAPBLIAYbHI, AIEKTPOIUTTI €MEC epITIHALIEPETT OCMOC JKIHE
ocMOcC KbICBIMBL.. BanT-I'o ¢ xone Paynb 3angapsl. buonorusuibik xyieaeri ocMoc
KbICBIMBIHBIH ~MaHbI3bl. [lmazmomus, remonus, typrop. I['umo-, u30-, xoHe
TUNIEPTOHMSUTBIKEPITIHIED,0JIapIbIH METUITMHAIA J)KOHE hapManusiaa KOIaHy.

3 0eu1im. buorenai rsieMmenTTep. JlUcnepcTi skoHe KOJUIOMATHI sKyiiesaep.

OKy aknmaparbl:

buorenni smeMeHTTEp JKOHE oOMapiblH OWoJorusuIBIK - peni.  Kommiekcri
KOCBUIBICTAp.  ODJNEKTPOATHIK  TMOTEHIUaN.  MeneuuHanslK  MpaKTUKAdaFbl
noteHnuomeTpusi. berkeitnik kyObutbicTap. AncopOums. Komouarsl mucmepcTi
xyie. JlucnepeTi sKyHenepiiH ANeKTPKUHETUKAIBIK KacueTTepi. DiekTpodopes.

Jucnepcti xkyienepai any sxoHe Tazapry. JKorapbl MOJIEKYJIaibl KOCBUIBICTAP.

KMK epitiHainepiHiH TYTKBIPJIBIK JKOHE ICIHY epeKIIeTiKTepi.

binim anymsuiap 6imyi THIC

biniM anymeuiap icteit 611yl THIC

-OMOreH/Ii  JIEMEHTTEPAIH TIePHOITHIK
KYHele OpHAIACYbIHBIH CHUITATTAMaCHhI.
berrik  KyOBUIBICTAPIBIH buznka
XAMUSIIBIK 3aHJIBUIBIKTapHI, TIpi
ar3ajiarpl JKYHenep KoHe OMOJIOTHSIIBIK,
MeMOpaHaHbIH KYPBUIBICHI MEH
KacHeTTepi;

-OnonoaumepIep MeEH YKOFapbI
MOJICKYJIaJIbl  KOCBIIBICTAPABIHT(H3HKA

-OMOreH/Il AJEMEHTTEPAIH KACUETTIPIH
CalbICTBIpY.  AncopOIsi  1IaMachiH
aHBIKTAY, KOATYISIUS TaOalIbIPHIFbIH,
OMONOIUMEPIIEPIIH ICIHY JOpPEXECIH,
TOMEHI1T MOJIEKYJIAIbIK KOCBHUIBICTAP/IbI
KPUOMETPUSLIBIK KOHE KOFaPBI
MOJIEKYJIATBIK KOCBUTBICTAPIbI
BU3KO3UMETPUSIIBIK QJlICTIEH
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XUMUSJTBIK ~ KACHETTIPIHIH ~ TaOWFaThl | CAlBICTHIPMAbl aTOMIIBIK MaccallapblH
MKOHE ePEKILEINIKTEpI. aHbBIKTAY.

4 0esiM. OpraHuKaJbIK KOCHUIBICTAPABIH KbIIIKbLIABIFbI MEH Heri3auiiri
I'erepopyHKIHOHAIABI OPraHUKAIBIK KOCBLIBICTAP.

OKky aknmaparbl:

OpranukaiblK KOCBUIBICTAPABIH KBIIIKBUIIBIFRI MEH HEri3auliri. CoupTrep >KoHe
dbeHoIIapIbIH PEAKIUSIIBIK KaOUIETTUTIN. AMUHAEP MEH TUOJIAAPIBIH PEAKIIMSITBIK
KaOu1eTTulirl.  AnpAeruarep SkoHe KeroHnaap. Kapbon ikoHe nuKapOOH
KBIIITKBUIAAPbI, OJIAP/IbIH KaCUETTEP1.

'eTtepodyHKIIMOHANB  OpPTAaHUKANBIK KOCBUIBICTAp. ['eTepodyHKIIMOHAI B
KapOoH KBIITKBLIIAPBIHBIH TYBIHIBLIAPHI. AKybI3QD. Kewmipcymnap.
[Tonmucaxapuarep KoHe OJapaAblH XUMUSUIBIK KacueTTepi. bip rerepoatombr 6ap Oec
KOHE aJIThl MYIIEIl TeTEePOIMKIlI KOChUIbICTap. Ajkomouarap. KowaeHuupii
retepounkiaep. Hyknenn xkpimkpiiaapsl. Jlunuarep. CaObiHaanaThIH JATIATED.

®docnonumuarep. Jlunuarep. CaObIHIaMaUTBIH TUTUATEP. XOJIECTCPHH.

birim anymsurap 6inyi THIC binim anymsuiap icteit Ou1yl THIC
-TEXHUKAJIBIK KAYIICI3IIIK epekernepi -TOXKIpUOE KYPrisreH/ie TEXHUKAJBIK
-0l amy 0HE Ta3aJlay/IbIH | KAyIICI3IiK epeskesiepiH KoIaHy.
nabopaTopustiblK — ofictepl. CHHMpTTEp | -OpraHUKAJIBIK —3aTTapAblH  op TYpiil
MEH (beHonIapabH KYPBUIBICHI, | KJIACTAPBIHBIH YKCACTBHIFBIH aHBIKTAY.
Kacuerrepi, aimy Tocuigepi. OTTEKTI | -OTTEKTI KOCBUIBICTAp >KOHE OJIapIblH
OpraHUKAJIBIK KOCBUTBICTAP/IBIH | XUMUSUTBIK KACHETTIPIH JSJIENILY JKOHE
KYPBUIBICBI,  KAaCHETTepi,  aJbIHYBL | peaKIMs TCHICYJICPIH XKazy.
Kemipcynmap MeH aKybI3IapabIH
Kypambl, KACHETI.

3.2 TakbIpBINTBIK KOCHAP

Ne CaldaKTbIH TAKBIPBIObI Teopusiibik | Toxxipubenik | Carar
n/n cabak cabak CaHbI
1 TeMoauHaMuUKa. 2 2 4

TepmonrmHAMUKAHBIH HET13T1
VFBIMJIAPHI KOHE
3aHaapsel. TepmMoanHamuka

3aHJIapHI.

2 XUMUSIIBIK KHHETUKA KOHE 2 1 3
KaTajus.

3 XUMUSIIBIK peakiusiiapablH 2 1 3

KUHETHUKAJIBIK JKIKTENy1.
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4 Epirinainep Typanibsl YFbIM. 1 3
buonorusbIk xkyieneri ocMoc.
5 Bydepnixyiienep. 1 3
IIpoTonuTHKaNBIK TEOPHUS.
6 buorenainneMeHTepkOHEOIAPABIH 1 3
OMOJIOTUSITBIKPOJII.
7 KoMmiekcTiKochuIbICTap. 1 3
8 Toteiry — 1 3
TOTBIKCHI3IaHYPCAKITHSIIAPHI.
9 DIIEKTPOATHIK MOTEHIMAIL. 1 3
MeuiuHanbIKIpaK THKAIaFbl
MOTCHIIMOMETPHSI.
10 | berkeinmikKyObLIBICTAD. 1 3
AncopOrusi.
11 | KomtouaTslqucnepeTi xkyhie 1 3
12 | ducnepcrixkyilenepaiHaNeKTPOKIH 1 3
€THKAJIBIKKaCHETTEPI.
13 | JducnepicTi xxylenepal ainy KoHe 1 3
Tazapry.
14 | XKorapbsIMOJIEKYIATBIKKOCBUIBICTAP 1 3
15 | )KMK epirtiHaiiepiHiH TYTKBIPIBIK 1 3
epeKIIeIIKTeP1 )KOHE ICIHYI.
16 | OpraHukaibIK 3aTTap IbIH 1 3
KYPBUIBICHIHBIH TEOPHSICHI.
ATtompaapasi 6ip OipiHe ocep eTyi.
NuayxTusTi ocep. Me3zomepitik
acep. Opra"nukaibiK
MOJIEKYJIaTapIbIH KEHICTIK
KYpBUIbICHI. OpraHuKabiK
KOCBIH/IBUTAP/IBIH KBIITKBIIBIFBI
MEH HETi3/1T1.
17 | Comprrep xoHE peHOITAPIBIH 2 4
PEaKIUSIBIK KaOUIeTTUTIr .
18 | AMuHAEp JKOHE THOJIIAPIBIH 1 3
PEaKIUSIBIK KaOUTeTTUTIr .
19 | Anpneruarep oHE KETOHAAP. 1 3
20 | Kap6oH xoHe qukapOoH 3 5
KBITITKBUTIAPHI, OJIAPABIH
kKacuetrtepi. Kapbon
KBITITKBUTAPBIHBIH
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reTepodyHKIHOHAIbI

TYBIH/IBUIAPHIL.
21 | I'erepoyHKIIMOHAIIIBI 2 1 3

OPTaHUKAIBIK KOCBUIBICTAP.
22 | AMUH KbIIKBUTIAPBL. AKYBI3Jap. 2 1 3
23 | Kemipcynap. MoHo xoHe qucaxa- | 2 3 5

puarep, HOJII/IcaXapI/II[TepI[iH
XUMUAIBIK KaCI/IeTTepi.

24 | bip xoHe eKi retrepoaToMbl 0ap Oec | 2 2 4
YKOHE aJIThl MYIIIEJ TETEPOITUKII1
KOCBUIBICTAP.

25 | KonaeHIupii reTeporukiaep. 2 1 3
HyxkenH KbIKbUIIaPHI.

26 | Jlunmuarep. CaObIHIaHATHIH )KOHE 2 3 5
caOBIHAIMANTBIH JTUITHATED.

27 | bakpuiay )KYMBIChI 3 3
Bapibik cabakThIH CaHBI 52 38 90

Toxipubesik cabakrap:
1. XUMUSIIBIK 3epTXaHa/ia )KYMBIC jkacay TOpTiOl. XUMHUSIIBIK MPOIECTEPAIH CaHIbIK
3aHABLUIBIKTAPBI. bacTankel OU1iM IEHTEHiH TEKCepy.
2. Tepmoxumus. Ecenrep menry.
3. XUMHUSJIBIK KWHETHKA. Peakius >KpUIJaMJIIBIFBIHA 9cep €TeTiH ¢akTopiap.
Ecenrep memny.
4.buorenai anementrep. EcenTep memnry.
5.Kemenni koceutsicTap. Ecenrep memnry.
6. TOTBIFY-TOTBIKCBHI3IaHy peakuusuiapel. Ecenrep menry.
7.9nexTpoarsl noreHuan. Ecentep menry.
8.Ancopbums. Ecenrep mremnry.
9.OTiNreH TaKpIpHINITAPAbI KalTaay.
10.bakpL1ay KYMBICHI.
11.0OpranukanblK KOCBUTBICTAPBIH KBIIIKBIIABIFEI MEH HET13/IUIIr .
12.Comprrepain peaknusira kabinerriniri. Ecenrrep memry.
13.®enonaapaplH peakusara Kadiertiniri. Ecerrrep mernry.
14. AMuHIEp MEH THOJIAP TAKBIPHIOBIHA €CENTep MICTTY.
15.Anpneruarep MeH ketonaap. Ecentep menry.
16.Kap6on kpimkeuiaapsl. Ecentep memry.
17.luxkapOoH KbIIKbUIAAPHI. EcenTep miernry.
18.I'erepopyHKIIMOHATIIBI OPTaHUKAIBIK KOCBUIbICTap. KapOOoH KBIIKbLIIAPBIHBIH
reTepoyYHKIIMOHIIIBI TYBIHABLIAPHI. EcenTep miemnry.
19. Amunkpimkeuigapel. Ecentep menny.
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20.Axys3aap. Ecenrep miemnry.

21.lucaxapuaTep TaKbIpbIObIHA €CeNTep LIEeNTy.

22 Ilonucaxapuarep *oHe OJapIblH XUMHUSIBIK KaCUETTEPI.

23.bip rerepoaToM/ibl TeTEpOLMKIAL KOcbUTbICTap. Ecenrtep miemnry.
24 Eki1 reTepoaToM/Ibl TeTepOLUKIII1 KochlibicTap. Ecentep menry.
25.Hykneun kpiukbaapsl. Ecenrep menry.

26.Jlutunrep. Ecentep memnty.

277.BakpblIbly JKYMBICHI.

3eprxaHajabIK cabaKrTap:
3eprxaHanbiK )KyMbIC Nel «KemeHai KOChUTBICTApIbIH aIbIHYBI.

3eprxaHaibIK )KYMBIC Ne2 « TOTBIKTBIPY- TOTBIKCHI3IaHIBIPYIBIH €Ki
JKaKTBLIBIFBI».

4. YiLIMHBIH KaFAaiibl MeH OL1iM Oepy yaepiciH icke achbIpyFra KOMbLIATHIH
Tajanrtap
[Tonmi 3epTTey OaphIChIHIA HETI3T1 KoHE KOCBIMIIIA 9/IeOUeTTEP I, OKY JKOHE
aHbIKTaMa KypaJIJIapbl, OKY 9IICTEeMEITIK 9JIeOUeTTEP/Il, DICKTPOH/IBIK
OKYJIBIKTap/Ibl, MYJIbTUMEUSIIBIK OKY OaFaapiiaMaiapbliH KOJIAaHy YCHIHBLTA/IbI.

5.0OKyAbIH KOCTIAPJAHFAH HOTUKECIH OaKbLiIay
barpiTTanFaH Ky3bpIpETTUIIK TarChlpMayiap, TECTIK TarchlpMaiap, MaHbI3/IbI
Oenrinepin Oeny TarncelpMaiiap OipbIHFal TaIrCchIpMaiapAblH op TYPJi OpbIHAAY
KOJITAPBIH KYPACTBIPY TalCchpMamapbl. AFBIMIBI OakpUIay OWIIET >KOHE TeCT
TarcbIpMaapsl TYpiHIe 001aibl. ApalibIK OaKbLIay TECT TaCTICHIpMaIaphl TYPiHIES
OTKI31jIei. 2 CeMeCTp COHBIH/A Oaraibl ChIHAK TECT TYPIHIE OTKI3LISA].

6.OKy-aaicTeMeltik Ka0AbIKTAY.
Y ChIHBLIATHIH d1e0ueTTep TizimMi
6.1 Heri3ri agedouerrep: A.
1. Jaypen6ekoB K.H. Opranukansik xumus, [IsiMkenT, 2016.
2. ITarcaeB O.K., Cabupona I'.A., Paxmanosa I'.C. Xumus, [lIpiMkenT, 2016
3.0.K. Ilarcae, C.A. IluteibaeB, K.H. /laypenOekoB. beiiopranukanblk >koHE
(U3KOJITOUTHIK XUMUS: OKYJIBIK/— AnmaTel: OBepo, 2011. -3926.
4. TlycroBanosa JI.M., HukanopoBa W.E. «Kannel xumus». — PoctoB-Ha-/loHy
«Denunkc».2008.
5. Koposun H.B. «Kannel xumusa». — M., Beiciias mxona 2008.
6. BoakoB H.H., MenuxoBa M. A. «Xumus». — M., «Akagemusi», 2007.
6.2 Kocbimina onedouerrep: b.
1. 3anneB O.C.«Xumusa». — M., «Axkagemus», 2008.
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2. Kenmuna H.1O., be3pyuko H.B. «O0miast u HeopraHudeckasi XuMus B TaOJIUIAaX U
cucremax». 2008.

3. larcae A.K., llIuteibaeB C.A., JlaypenoexoB K.H. «beilopranukanbik >xoHe
buskomionaTeIK XuMusi». [lIsiMkent 2004.

4. Ilarcaes A.K., IllutsibaeB C.A.«beliopraHukanblK M*oHE (U3KOIOUATHIK
XUMUSIHBIH TOKIpUOENIK-3epTXaHaNbIK cabakTapeiHa Koaganoay. [leimmkent 2005.
5. ITarcaeB A.K. «Opranukansik xumusi» T.1,2,3. [lleimkent 2005.

6.Ilatcaes A.K., AxmeroBa A.O. «OpraHuKajdblK XHMHUSHBIH J1A00paTOPUSIIBIK
cabakrapbina KojganOay. [IIeimkenT 2005.

6.3 OKBITY KypaJjaapbl:
1. I.N.MeHneneeBTiH K€3EKTi dJIEMEHTTED KyHeci.
2.Temipnep KapKbIHBIHBIH 3JIEKTPOXUMHUSIIBIK KaTaphl.
3.EpirimTik kecreci.
4. MynbTUMEAUSIIBIK OKBITY 9JIICTEPI.
5. XuMHUSIIBIK TpOOpIIap MEH ka0 IbIKTap.

6.4. TecT TancbipMasapbl:
1. 200r cy xone 40r riroK03a/1aH TYPaAThIH ePITIHAIACT TITFOKO3aHbIH MaCCalIbIK
yJeci .... TeH.
0,16
0,32
2,4
46,6
3,5
2. ... HEeT13 YIIiH HOpMaJIb/Il KOHIICHTpAIIMs MOJISIpJIbIFA KaparaHaa 2 ece YIKEeH
OoJ1aIbl.
Ca(OH);
Al(OH);
LiOH
KOH
NaOH
3. MoJb/iK KOHIICHTPALMSAHBI €CENTey TCHACYI:
C,=m/M-V
C, =n(X)/mVv
C,=n/M-V
Cm = m(x)/ Mepim
C,=M/m-V
4. 50r. 5% epitinAal gasipiay ylIiH KaKETT1 KaJluid IepMaHTaHATBIHBIH MAacCacChl:
2,5r.
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5,1r.
10r.
1,5r.
1,0r.
5. HopMaJib/ibl KOHIEHTPALUSHBI €CENTEY TEHIEYI:
C,=m/M-foV
C,=m/M-V
C,=m/IM-f
C,=n-f:Vv
C,=M-V/m

6. MaccanbIK YJIeCTi ecenTey TeHIeYi:

o= m (3at)/m(epit) »100%

o= m (3at)/m (cy) »100%

o= n/M «100%

o= m (3at)/m (epitkimr) »100%

o=m (cy)/m(3at) »100%

7. beputren temneparypaja epiret 3at ofaH opi epiMENUTIH epiTIHAIHI ... AeT
aTauIbl.

KaHbIKKaH

CYMBUITBUIFaH

KaHbIKIIaFaH

aca KaHbIKKaH

KOHIICHTpPJICHTeH

8. KaHbIkmaraH epiTiHAIHI KaHBIKKAH epiTIHAITe alHaIABIPAThIH €K1 9JIiC:
KBI3JIBIPBIT, TY3 KOCY

CYBITHIII, CYy KOCY

CYBITBIII, TY3 KOCY

KBI3JIBIPBIT, Cy KOCY

TY3 KOCY

9. Bepinren Temmnepatypaja epiTKimTiH 6enriiti 6eirinae 60JaThIH 3aTTHIH €H
YJIKEH MaccCachl ...JIeT aTajaibl.

OepinTeH 3aTThIH ePITIITIri

€pITIH/I1 KOHIICHTPAIHSACHI

epIrimTiK

epirimTik KodhpurueHTi

epITIITIK KOOSUTIHIICT

10. «EpiTinaigeri 3aTThIH MacCaJIbIK YJISCIH aHBIKTay» JEIT:

€pireH 3aT MacCachIHbIH €PITIH/IIHIH OapJIbIK MaccachbliHa

KATBIHACBIH €CETTeY
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Maccacel 1000r epiTiHAIAET1 €pireH 3aT MaccachiH Tady

100r cynarbl epireH 3aT MaccachblH aHbIKTAY

100r epiTKilITe epiTyre KaXeTTl 32T MacCachlH Ta0y

€pITKIII MaccachIHbIH €pITIHAIHIH OapiblK MaccachblHa KaTbIHACHIH €CeNTey
11MonsnablK KOHIIEHTPAIUSHBI €CeNTEY TeHICY1:

C:m = nx /mepimm‘m
C,=n1V

Cm = n/mepimilzdi
C,,=n/Mm

Cm = mepimin()ilv

11.MaccanbIK YJIeCIIeH KOPCETUINeH KOHIIEHTPALUSHBIH OJIIIIeM O1pJIiri:
%

/1

MOJIB/JI

/M

r/em®

12.KaJ'II>Il'ITI>I KOHICHTpAHUAHBI CCCIITCY TGHI[CYi:
C,=n/V

CH = mB /mepimim)i

C, =m/V

CH = na /mepimkim

CH = mepimkim/n3

13.1M H3S0Oq4 epiTiHaiciHE ... COMKeC Kenei.

2H epiTiHAl

11 epiTiHai

0,5H epiTiHi

0,1H epiTiHmi

0,05u epiTinmi

14. 5xBUBaJIEHTTIK MOJIBAIK KOHIIEHTpaIUsIHbI (CH) ecenTey TeHAeyi:

CH :mmm/Mfa'V
C,=m_, IV-M
CH = m3am/f3'v

C,=m,, /m

epimxiwu

CH =m /m3am

epimkiw
15.Mounbaik KOHIIEHTPAIIUSIHBIH, ©JIIIIeM OIpJIiTi:
MOJIB/JT

MOJIb* CM°
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Moiab/1krH,O

MOJIb

MoJb/cMm®

16.OKBUBaNEHTTIK KOHIICHTPALUSAHBIH OJIIIEM O1pJIiri:

MOJIb-DKB/JI

KI+CM°

Mouis/1 kr HoO

MOJIb/ KT

MoJb/cM®

17..... xprmukpbutbl yiriH Cy> Cy Oonazsl.

H3POy4

HCI

HNO3

HBr

HJ

18.Cy xonnenTpanusicbl Cy-HaH 2 ece YIKEH Heri3:

Ca(OH);

Al(OH)3

LiOH

Fe(OH);

NaOH

19.100r 5% epiTiHai JalbIHAAYFA KAXKETT1 TY3 Maccachl ... TeH 00JIabl.

5,0

2,5

10,0

7,5

6,0

20.CyxonnenTpanusicel Cy-HEH 6 ece YIKeH epiTiHIi:

Alx(SO4);3

HNO;

HCI

H,SO4

H3PO4

21.500r 10% epiTinaidi maibIHAayFa KQXKETTI TITFOKO3aHBIH Maccachl ...(T) TeH
0oJ1aabl.

50

40

08

60

40

22 .MomsibIbl KOHIISHTPAUSIHBIH, ©JIIIeM O1pJIiri:
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MOJIB/KT

MOIIb-3KB/IM®

MOJIB/9KB KT

Moub/100r

MOJIb~/T1

23.100r epitinaingeri HaTpuil xyopuaiHig Maccackl 20r TeH. Ty3abIH MaccabIK
yneci ...% TeH 6oabl.

20

10

15

2

50

24.2 xr 10% Ty3 epiTiHAiICiHAETI Cy Maccachl (T):

1800

1500

1200

1300

1400

25.Maccachl 2kT 3%-TiK ITI0KO3a €pITIHICIHIET] epireH 3aT Maccachl (T):

60

84

98

30

50

4.5. baraJibl CbIHAK CYPAKTAPBIHBIH Ti3iMi:

1. Tepmonmunamuka naereHiMi3 He?  XUMHUSIIBIK  TePMOJIUHAMUKAHBIH
TYCIHIKTEP1 MEH 3aHaapbl?

2. XUMUSJIBIK ~ KUHETHKA JKOHE  KaTanu3. XUMUSIIBIK  peaKIUsIapablH
KUHETUKAJIBIK KIaCCH(PUKAIHSICHI?

3. Epirtiaainep Typainsl iniM. EpiTiHl KOHIIEHTpAHsUIapBIHBI aHBIKTAY.

4. buomorusiielKk KyHenepmeri ocMoc. ['mmo-,m30- JKOHE THICPTOH]IBI
epITIHALIEP AeTeHIMI3 HE ?

5. Bbydepmni xyitenep. bydepiik ChIABIMABIIBIK.
buorenai snemMeHTTEp KOHE OJIAPABIH OMOJIOTHSIIBIK POJIL.
Kemenai kocsutbicTap.
TOTBIFY-TOTBIKCHI3IaHY PEAKITUSIIAPHI.
DNEKTPOATHIK MOTSHIMAL. MeUITMHANBIK PAKTHKA[a TOTCHITMOMETPHSI.
10 Bberrtik kyObUIBICTAp. AZlCOPOIUSI.
11. Komnouarel-nucnepeTi xyienep.ucnepcri Kyhenepii

© N
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AIEKTPOKUHETUKAIIBIK KacueTi.Jlucnepeti xxyienepl ainy )KoHe Tazajay.

12.Korapsl monekynansl KochuibicTap. ) KMK epiTiHaUIepiHIH epeKIIeTiKTepl,
ICIHY1 JKQHE yHbIMaiap TY3LIYl.

13. OpranukanblK KOCHUIBICTAPIbIH KBIIIKBUIIBIFBl MEH HET13/IUTIT .

14.Cnuprrep MeH (eHonIapAblH peakuusaFa KaOuIeTTUIIr L.

15. Tuonnap MeH aMUHAEP/IH peaKuusra KaOIeTTUIIrL.

16. Anpneruarep MeH KeToHAap.

17.KapOoH >xoHe nukapOOH KbIIIKbLIIAAPHI, OJapIbIH KacUeTTepi.

18.TeTrepodyHKIIMOHATIABI OpraHUKaJbIK KOCBUIBICTAP. Kap6on
KBIITKBUTIAPBIHBIH TeTEPOQ YHKIIMOHAIIBI TYBIHIBUIAPHI.

19. AMUHKBIIIKBLIIAPHI.

20. AkysbI3ap.

21.Kemipcynap. MoHO- %oHe JucaxapuATep 1iH XUMUSIIBIK KAaCUETTEPI.

22 .Tlonucaxapuarep >KoHe OJIapAbIH XUMUSIIBIK KaCUETTEPi.

23.bip reTepoaToM/ bl O€C KOHE aNThl MYIIIEII FeTEPOIMKII A1 KOCBUIBICTAP.

24.Exi retepoaToM bl 0€cC KOHE alIThl MYIIIEJ FeTePOIMKI A1 KOChUIBICTAP.

25.KonaeHcupieHren rerepoukiaep. HykienH KpIIIKbUIIaphi.

26. Jlununrep. Cabbiapanateid gunuarep. Pochonunuarep.CadbiHIATIMANTHIH
TUNUATEp. XO0JIEeCTEPHH.
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