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OKBITYHIBI TYPaJbl MJIIMETTEP KIHEe 0ANTAHBICTBIK aKMapar
Ate—xeoHi: Kadsutoekosa ["ayxap KalislpkeHOBHA

FanpiMabik mMopTeOe, aTak, Jiaya3bIMBbI:
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OKBITYIIIBI
OHepkociNTIK  3KoJorus xoHe xuMmua kadeapacel KapMTVY-neig V
ruMapateigaa (yia.TepemkoBa, 19)  aymuropusiza opHalacKaH,  OaiJlaHBIC
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IIonHiH cumaTaMMachl
«Muxpobuosnorus xone Bupycojorus» noni 05070100 - «buorexHomorus»
MaMaHBIFBIHBIH HETI3T IMOHI 00JbI 0a3aiblK IUKIbIHA sKaTagsl (TaHzay

KOMITOHEHT1).

IToHHiH MaKcaThI
«MHUKpOOHONOTHS KOHE BUPYCOJOTHS» MOHI CTYyIEHTTEPAl NPOKAPUOT KOHE
TaHBICTBIPY
cajachlHJAFbl
YKETICTIKTEPIIH Kbl OMOJOTHUSIIBIK MAaHBI3BIH KOPCETY, OMOTEXHOJIOT S, TaMaK
OHEpKaCiOl JaMyblHA MHKPOOPTaHU3MIEP/IIH POJIIH alKbIHIATY.

DYKApUOT
MakKcaTblH

OMOTEXHOJIOTHUSCHIHA
KO3JIEH/I1.

ITonnin MminaerTepi

Ochbl IOH/II OKY HOTIKECIHAC CTYICHTTED:

TyciHik amybl Kepek:
— MUKPOOPTaHU3MJICP/IiH JKIKTEITYl MEH OMOJIOTUSIIBIK KACHETTEPIHIH
KJIaCCU(UKAIIMSICHIHBIH KOHIHJE 01Ty KEpeK;
— MUKPOOPTaHU3M/IEP/IiH TaOUFaTTa KOI TapajFaHbl )KOHE OJIap/IbIH aJlaM
OMIPIHJIET] POJIi KAMIIbI 01Ty Kepek;
— MUKPOOPTaHU3MJICPAiH XUMHUSIIBIK TTpenapaTTapra ce3iMTaIbIK /TYPaKThUIBIK
KaCHETTEepl TypajIbl TaHBIC 00Ty Kepek;
— KOpIIIaFaH OpTaJiaFbl op TYPJl 0OBEKTUIEP JIaCTaHFaH Ke3/1e MUKPOOUOJIOTHUSIITBIK
OaKpLIay KYPri3iayi Typalibl OUTy Kepek.

OBl KEPEK:

MaHBbI3/IbI
Mukpobuosnorus

KOHC

MUKpPOOpPraHU3MJIEpAIH HET13I1 KaCUeTTepl Typalibl;

— MUKPOOPTaHU3M/IEP/IiH KIKTENyl Typabl;

epeKIIeNKTEPIMEH
BUPYCOJIOTUS

— MHKPOOPTaHU3MICPIIH TAOUFATTA KOHE aJIaM OMIPIHACT] PoIl Kbl



mailto:IEaCKSTU@mail.ru

— Ouonorusanbelk OeJCeHIl 3aTTapAbl OHIIPYAE MHKPOOTapAbl  KOJIJaHY
MYMKIHIITIKTEP1 )KOHIHJIE,
— BUpYCTap JYyHHECI KOHE OJIapbl BHUPYCKa KapcChl BaKI[MHAJApIbl ©HIIPICTE
KOJIIAHBLTYBI TYpaJbl.

[IpakTHKaJIbIK MAIILIKTAHYBI KEPEK:

— MHUKPOOPTaHU3MJICP/IIH KIKTeTyl MEH OHOJIOTHSIIBIK KaCUeTTepl KOHIH/IE;

— MHUKPOOHOJIOTHSIIBIK OaKblIay KYPri3iiayl Typaibl,

— KOpIIaraH oOpTagarbl OOBEKTUICPAIH MHKPOOHOJOTHSIIBIK JaCTaHybIH
OonapIpMay TOCUTAEP] TypaTh.

— MUKPOOHOJIOTHS JK9HE BUPYCOJIOTHS CajachIHAAFbl 9/1eOueTTep Il KoiaHa
ay;

— MUKPOOPTaHU3MICPiH OHAIPICTIK MOJICHUETTEpIHE AeMey Oepy;

— TEXHOJIOTUSIIBIK IPOLECTIH 9p TYPJIl KE3EHIAEPIHAE MUKPOOPTaHU3MIEPIIH
TIPIIUTIK €Ty SPEKETIH Kajaraay;

— 3epTTey JKOHE OHAIPIC OPBIHIAPBIHIA CAHUTAPIBIK-MUKPOOHOIOTHSIIBIK
OaKpLIay XKYPri3y.

IIpepexkBusurTep
ByJ1 moH1 OKY YIIIIH KeJleci MOHIEP/Il UTepy KaKeT:
[Tonnep besiM aTaynapbl (TakbIpbIITaphI)

1. ®usuka Ontuka
2. Xumus bapnsik 6emaiMaepi
3. OcimmikTany MexkTen OarbIThIHBIH ayMarhbl
4. XXanyaprany MexkTen OarbITHIHBIH ayMarbl
5. buoxumus bapibik Oemnimaepi
6. DKOJIOTHS )KOHE TYPAKTHI bapnwix 6emimMaepi
namy

IHocTpexkBusurTep

«MHKpOOHOIIOTHS K9HE BUPYCOJIOTHS) TIOHIH OKY KE3IHJE abIHFaH OuTiM
MIOHJICPIH UTrepy Ke3iHJe KOJIAIaHbLIAIbI:

MamaHaBIK ITon araynapsl

05070100 - «buorexHomorus» | «bHOTEXHOJOTUSIIBIK OHIIPICTIH HETI3ACP1 »

«buoTexHoIOTUsATIap MUKPOAF3aJIap »

«TaraMm OHMOTEXHOJIOTHUSACHD»

«OHIIPICTIK MUKPOOHOIIOTHS

IToHHIH TAKBIPBINTHIK KOCTIAPBI
CabakrapasiH TypJiepi OOWBIHIIIA TOHHIH Ma3MYHBI JKOHE OJIApIIbIH €HOCK
CBIMBIMIBLITBIFBI

Cabak Typsiepi OobIHIIIA €eHOCK KOJEM/IITIrI, Car.

Tapay aTaysl, (TaKbIPHIOBI)
1opic MPaKTHKA | 3€PTXA- | ~oo | ooy
JIBIK HaJIBIK
1. MukpoOHuoIorus xoHe 9 i 5 5
BUPYCOJIOTHSIFA KipicTie.




MuKpoOHOIOTUSIHBIH FBUIBIM PETIHJIC
JaMy TapUXbI.

2. MuKkpoopraHu3MJiep KoHe
OJIAPJIBIH JKIKTEIYI.

3. Muxkpoopranu3mMaepaiy
MOP(}OJIOTHSICHI, KYPaMBbl KOHE
Ke0erol.

4. MukpoopranuzMIep/aiH ecyi
YKOHE OJIapIbl 6CIpy

5. Mukpoopranu3zmMaepaig
MeTaboIM3Mi

6. Mukpoopranu3zmMaepaig
HKOJIOTHUSICHI

7. Muxkpoopranu3mMaepaig
TCHETUKACHI.

8. Mukpoopranu3Maepain
MIPAKTUKAIBIK KOJIAHBLTYbI

3epTXaHAJIBIK JKYMBIC 1.
Mukpoopranuzmaepaig
MOPQOJIOTUSICHI KOHE OJIaP.IbI
3eprrey aaictepl. bakrepust MmeH
alIbITKbl KJIETKAJIAPBIHBIH KYPBLITYbI

3epTXaHAIBIK JKYMBIC 2.
Mukpoopranusmaep/ii ecipy.
JKuHanaThIH )KOHE Ta3za OHIMJIEP.

3epTXaHAIBIK JKYMBIC 3.
Ocyi peTTey. AHTUMUKPOOTHIK
daktopiap. MukpoO-aHTOTOHUCTTED.

3epTXaHAJIBIK JKYMBIC 4.
MukpoOTHIK CHHTE3/Iep a3bIFbIHBIH
MUKPO(hIOpaCHI.

BAPJIBITBL

30

15

45

45

3epTXaHaJbIK )KYMBICTAPABIH Ti3iMi

1. Mukpoopranusmaepaid MOpQOJIOTHICH )KOHE OHBI 3ePTTEY 9JIiCI.

BbakTrepusiiap TopaapbIHbIH KOHE allIBITKBUIAPABIH KYPBUIBIMBI.
2. Mukpoopranusmaepi ecipy. JKuHakK oHe Ta3za MOJCHUETTIH.

3. Ocyni 6akpuiay. AHTUMUKPOOTHI (hakTOpaap. MUKpoOTap-aHTOTOHUCTHI.

4., MukpoOTbl CHUHTE3 OHIMHIH MUKPOQIOpacHI.

PedeparrapabiH TeMAaTHKACHI:

1. buorexHosorus Typainsl TYCiHIK. MUKpoOpranusmziep,
OMOTEXHOJIOTHSIIBIK IpoLieccTepAe OOIaThIH.




2. buonorusneik a9pinep, reHeTHKAIBIK MHKHEPIIIK 9/1iC aJbIHFaH.
COK-re apHanran 0aKkpL1ay TANCHIPMAJAPBIHBIH TAKbIPBINTAPHI

1- TaKeIpbIT
1. Canplpaykysiakrap MOPQOJIOTUSICHI.
2. KapamaitbiMaap MOphOIOTHUSICHI.
3. bakrtepusinap MeH BUpyCTapIbIH KYPBUIBICHI MEH XUMUSIIBIK KYPaMBbI.

2 TaKbIPBIII
1- Muxkpoopranusmaep Kypatbia dhepmeHTTep. OMapapiH KYPhLUIbIMBIL.
2- Mukpoopranu3maepai TeHecTipyae GepMeHTTEp PoJi.
3- bakTepusiapasiH GepMEHTTI (CaXapOJUTHKAIBIK KOHE MPOTCOTUTUKAIIBIK)
KApKBIHBIH 3€pPTTEY 9JIiCl.

3 — TaKbIPHIII

bakTepusHBIH qopisiepre Ce3iMTaIbIFbIH aHBIKTAY:
mudy3uoH b 9icTep
* Jlopinepai AUCKIIEH KOJTaHBII
* E-TtecTTep kemeriMmeH

XKary oficl
* CYMBIK KOPEK pOpTachiHAA kary (coprana)
* arapja xKary

4 — TaKpIpbIT
1. BUOTEXHOJOTHUSIIBIK MPOLIECCTIH MIHE3EMECI.
2. bakrepusiiap MEH alIBITKbUIAPIBI OHEPKICIITE KOJIJIAHY.

5 — TaKbIPHIT
1. MuKpOCKONTHI CaHBIpAYKYJIAKTap MEH OaJIIbIpiapabl OHEPKICINTI OHIIpICTE

Manganany.
2. Jopimik KypanblH, HET131HE aJbIHFaH PEKOMOMHAHTTHI MUKpPOOPTaHU3MJIEP:
MOHOKJIOHAJTBIbI aHTHUTENA, TPOMOOJIUTTEP MeH AHTUKOATYJISTHTTAp,

AMUHKBIIIKBUIBI, ACKOPOWHJIK KBIIIKBUI, TOPMOHAJBIBI Jopiiep, BaKIMHAIap,
aHTUOMOTUKTApP, (DEPMEHTTED.

Crynenrrepain Ou1iMiH 0arasay KkpuTepuiliepi

[1oH GoiiblHIIa eMTHXaH Oarachkl MEKENIK OakbliIay OOMBIHIIA YIATEPIMHIH
OapbIHIIa YIKeH KopcTeKimTepiHiy (60% aeiiin) 5koHe KOPBITHIHIBI
aTTecTalMsHBIH (eMTuxaHHbIH) (40% NeliiH) KOCHIHIBICH PETIH/E aHBIKTAIA b
xoHe kectere caiikec 100% neitinri MoHI1 Kypanabl.



ITon OoiibiHIIA OepijireH TanchipMaJapAbl OPbIHAAY MEH TAICBIPY KecTeci

TarncbelpMaHbIH Opsinga
. ¥ cbIHATBIH . | Tancerpy
bakpuiay Typ1 MaKCaThbl MEH S — y bakpuiay Typi1 MeDiM bain
Ma3MYHBI y3aKbIThI P
1 2 3 4 5 6 7
Jopictig AFBIMIArel
KbICKAIIIa } 2 amra 2- amnta
’)ka30acbIH
TEKCepy
Herisri: [1], [2 AFrpIMIarel
Nel COXK Teopusiibik 3] (1. 121, 2 anra A 2- arra
OpbIHIAY OLmiMITi OeKITY. Kochivma: [5]
TeopusutbIK Herisri: AFBIMIArel
Nel Oimimai GexiTy [1], [2], [3]
3epTXAHAIBIK | JKOHE Koceimma: [5] 3 anta 3- arta
KYMBICTBI IPAKTUKAJIBIK HopicTin
OpBIHJIAY IIaFIBIHBI KBICKAIIIa
MEHIepy ’ka30achl
Herisri: AFBIMIArel
TeopusutbIK [1], [2], [3]
Ne2 COXK OLTIM/TI KOHE Kocbeimmia: [5] 2 anta A- anta
OpbIHJAY IPAKTUKAJIBIK HopicTin
JIaFIbIHBI OEKITY KbICKallla
’ka30achl
JlopicTig AFBIMIArel
KbICKaIlIa - 2 anra 5- anTa
’Ka30achIH
TEeKCepy
Heri3ri: AFBIMIarel
TeopusuTbIK [11, 121, [3]. [4]
Ne3 COXK OLTIMTI KOHE Koceimma: [5] 2 amra 6- ara
OpBIHIAY IIPaKTHKAJIBIK HopicTiH
JIaFIbIHBI OEKITY KBICKaIIIa
’Ka30achl
Teopusbik Heri3ri: AFBIMIarel
Ne2 Oimimai OexiTy [1], [2], [3]
3epTXaHaJBIK | )KOHE Koceimma: [5] 4 anra 7- arta
KYMBICTBI IIPaKTHKAJIBIK HopicTiH
OpBIHJIAY JaFIBIHEI KBICKAIIIa
MEHTEPY Ka30achl
Herizri: [1], [2
Teopusnbik 3] [[ 4%’ (2],
OLITIMIII KOHE !
Aybi3ima Koceimma: [5]
MPaKTUKAJIBIK .. 1 carar Apanbik 7- amra
JKayarn ainy Jopictig
JIaF IGIHBI
KBICKAIIIa
Tekeepy ’Ka30achl
Herisri: [1], [2], AFBIMIaFbI
L COPHATEIK 131, [4], [5]
Ned COXK OLTIMII JKOHE
ODBIFLA DAKTHKALLL Koceimma: [5], 2 anTa 8- amrra
prifAay p K HoapicTix

JIaFIBIHBI OEKITY

KbICKAIIla




’Ka30ackl

HopicTix AFBIMIaFbI
KplcKarta - - 2 amnta 9- anta
*Ka30achlH
TEeKCepy
TeopusibIK Heri3sri: AFrBIMIarsl
Ne3 Oimimai GexiTy [1], [2], [3]
3epTXaHaJBIK | KOHE Koceimma: [5] 4 amra 11- anta
YKYMBICTBI MPaKTUKAJIBIK Jopictig
OpBIHJIAY JIaF TbIHBI KBICKaIIa
MEHIepY Ka30achl
Herisri: [1], [2], AFBIMIaFbI
TeopusbIk [3], [4], [5]
Ne5 COX OLTIM/II JKOHE Kocbimma: [5], 3 anta 11- ana
OpBIHJIAY MPAKTUKAJIBIK Jlopictig
JIaF IBIHBI OCKITY KBICKaIa
Ka30achl
Hopictix AFBIMIArel
KplcKalna - - 2 amra 12- anra
*Ka30achlH
TEKCepy
Herisri: [1], [2], AFBIMIaFbI
TeopusbIK [3], [4], [5]
Ne6 COXK OLTIM/II JKOHE Koceimmma: [5], 3 anta 13- anra
OpBIHJIAY MPAKTUKAJIBIK JopicTtig
JIaF IBIHBI OCKITY KBICKaIa
Ka30achl
Teopusiabik Herisgi: [11]’ 2],
OLTIM/I1 XKOHE (3], [4]
Aypi3iia Kocemvmmra: [5]
MPAKTUKAJIBIK .. 1 carart Apanbik 14- anra
xKayarn aiy HopicTiH
JIa¥ JIBIHBI
KBICKaIIa
Tereepy xKa3z0achl
Teopusbik Heri3ri: AFBIMIarel
Ne4 Oimimzi OexiTy [1], [2], [3]
3epTXaHaJbIK | JKOHE Koceimma: [5] 4 anta 15- anta
KYMBICTBI IIPAKTUKAJIBIK HopicTiH
OpBIHIAY JIaF TbIHBI KBICKaIa
MEHTepy xKa3z0achl
Heri3ri: AFBIMIarel
e | B
0 UTIM1 J)KOHE >
OpBIHJIAY MPAKTUKATBIK [2] ! [4.] 3 anra 15- anra
JIaFIBIHBI OEKITY Jlopicrin
KBICKaIa
xa30achl
Hopictig AFBIMJIaFbI
KpICKAINA - - 2 anra 15- anra
’Ka30achIiH
TEeKCepy
ITon BbapunbIk Heri3ri Ceccus
EmTuxan 3 carar KopbITbiH 1B .
MaTepUajbIH YKOHE KOCHIMIIIA Ke3iHge




UTEpreHiH onebuertep 40
TEKCepy Ti3iMi

bapibirbl 100

CasicaTsl K9He Npoueaypaapbl

«MuUKpoOHOIOrHs k9HE BUPYCOJIOTHUS» MOHIH 3epleieye KeJecl epexenepai
caKTay/pl CypaliMbIH:

1. Cabakka KelrkKIiey.

2. CabakTbl opbIHABI ceOerci3 Oocartmay, aybIpFaH jKaFaaijia, aHbIKTaMaHbI
Oacka karaiiap/a TyCIHAIPME XaTThl YChIHYIbI CYpaiiMbIH.

3. bapnbIk ayIuTOpUSIIBIK cabaKTapIbIH TYpJepiHe YHEMI KaThICy.

4. ’Kaz0a >kyMbICTapBIHBIH TAIICBIPY KEPEreHIH KaTaH CaKkTay.

5. ToptinTi XoHE IATUNATTHI OOy, OKBITYUIBIHBIH OapiblK HYCKayJlapblH
OYJDKBITIIAN OpBIHAAY.

6. 3epTxaHambIK )KYMBICTAPBIH OPBIHAAY OAPBICHIH/IA KYMBIC XaJTaThIH KHUIO.

7. TexHUKaAIBIK KAYINCI3/IIK EPEeXKENICPIH CaKTay.

8. CeOenciz OocarbulfaH 3€pTXaHAJIBIK KYMBICTAPBIH  OKBITYIIBIHBIH
OeJriJereH KyHi oTey.

9. OKBITYIIBIHBIH PYKCATBIHCBI3 AyAUTOPUsIIap/IaH ceOerIci3 blFa OepMmey.

10. KypcractapplMEH KoHE OKBITYIIBUIAPMEH IIbLAAM/IbI, AIIbIK, KAITKbICHI3
JKOHE TIJIEKTeC 0ouTy.

Herisri opedouer Tizimi

1. I'yceB, M. B., Muxkpobuonorus. M.: Akanemus,
Muneesa JLA. 2003. - 462 c.
2.MumrycTiH MuxkpoOuosnorus. M.: Ipoda,
E.M., Emues E.T. 2006. - 445 c.
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H., U. b. Korosa 2006. - 350 c.
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3axapuyk, JIL.M.
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8.YVanuena I1.C.

1.BopoObeB A.B.,
BbrikoB A.C.,
ITamxos E.I1.,
PribakoBa A.M.

2.BopoOneB A.B.,
brikos A.C.,
ITamkos E.II.,
PribakoBa A.M.

3.Mapmy3osa, JI.
B.

MukpoOuonorusiian Anmatel: Kazak
MpaKTHKaIBIK cabakTap: OKy  YHUBEPCHUTETI,
Kypaibl 2007.-976

KocbiMinia oneouer Tisimi

MuxkpoOGuosiorus M.:Meaumuna, 2003.- 336 c.
ATnac no MEIMIMHCKON M.: MenunmHcKkoe HHPOPMAIIMOHHOE
MHUKPOOHOJIOTHH, arentctBo, 2003. — 236 c.

BUPYCOJIOTUM U UMMYHOJIOTUU

OCHOBBI MUKPOOHOJIOTHH, M.: Akagemus: UPIIO, 2000. - 133 c.
CaHWUTApPUU U TUTUEHBI B
MUIIEBON TPOMBIITUICHHOCTH



