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KaTanor aneKTuBHbIX AUCLUNIUH

6B0S5 - ECTecTBEHHbIe HayKu, MateMaTuka u ctaTucTmka
(Kog v knaccudumkaums o6nactu o6pasoBaHus)

6B051 - bBuonornyeckmne n cMexHble Hayku
(Kop 1 knaccudmkaums HanpaBieHUst NOArOTOBKM)

0510

(Kogz B MexxayHapoaHoii cTaHAapTHOM knaccudukaumum o6pas3oBaHus)

B0S0 - bBuonornyeckme n CMexHble HaykKu
(Kog v knaccudmKaumsa rpynnbl o6pa3oBaTesibHOM NporpaMMmbl)

6B05102 - BuotexHonorus
(Koa 1 HaumeHoBaHWe o6pa3oBaTesibHO NPorpaMmbl)

6akanaBp
(ypoBeHb NOArOTOBKM)

Ha6op 2023 roga

Cemen 2023



PaspaboTtaHo

Akagemunyecknm kommtetom Of1

Pykosoantenb AK HypbiMmxaH I'ynHyp HecinTtankpiabl
Menepxep Ol xymaxaHoBa MaguHa MypaToBHa

PaccMoTpeHo

Ha 3acegaHuu Komuccum no obecneyeHmto KavyecTaa
WHXXeHepHo-TexHoornyeckoro dakynbTeTa

PekoMeHO0BaHO K yTBEPXAEHUIO Ha AKageMNYECKOM COBETE YHUBepCUTETa
MpoTokon N2 4/6 «10» anpens 2023 r.

Mpeacepatens Komuccum no obecnedyeHnto kadectesa Aéannosa Ib.

YTBEpXXaeHo

Ha 3acefiaHun AkafeMnyeckoro coseta yHMBepcuTeTa
Mpotokon N2 5 «21» anpensa 2023 r.

Mpepcenatenb Akagemuyeckoro coeeta OpankaHoBa U.A.



BuoTtexHonornyeckoe o6opyaoBaHue

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafemMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

AucymnnnnHa nsydaet o6opyaoBaHne 411 NOZrOTOBKM osy(abpuKaToB U Cbipbsi; 06LYME CBEAEHMS O annapaTtax u MalumHax nuiyeBbiX
MPON3BOACTB; UHXXEHEPHbIE 3aZjayn MULLEBbIX MPOU3BOACTB U MaLUMHHO-annapaTypHble BapuaHTbl UX peLleHus; 060pyAoBaHue Asi
npoBefeHNe MacCOOOBMEHHbIX M TEMJI0BbIX NMPOLIECCOB NPy NnepepaboTKu nosypabpnkaToB 1 Cbipbs; 060pyA0BaHWUE A5 NPOBEAEHUS
MUKPOBUOIOrNYECKMX MPOLIECCOB; 060pyA0BaHNE AJ151 311eKTPOPU3nYeckor 06paboTku Cbipbs U NoaypabpukaTos; 060py[0BaHUE AJs
MexaHu3auUnn BbINOJIHEHUS] PUHULLHBIX orepaymi.

HeﬂbM3yquMﬂAMCHMnnMHH

lMony4yeHne cTyfeHTaMu OCHOB 3HaHW¥ B 0611aCTU yCTPONCTBA M 3KCIyaTaymu 6MOTEXHOIOMMYECKUX MALLUMH M annapaToB, KOTOPbIe
crieymanuct (6akanaBp) CMOXET MPUMEHUTb B CBOEN flaslbHeNLLIe NMPaKTMYeCKou fessTeNbHOCTH Mpy paboTe Mo crieynasbHOCTH.
PesynbTaTbl 06y4eHus

ON8 OcyuyecTBnATb TEXHOIOMMYECKUI NPOLEecC 6UMOTEXHOIOMMYECKOro MPOU3BOACTBA M MepepaboTKU MPOMbILLIEHHbIX OTXO40B B
COOTBETCTBUU C TPEOOBAHUAMU MEXYHAPOAHOIro cTaHAapTa o 3KOJ0rMYeCKOMY MEHEAXMEHTY

ON9 [llpoekTupoBaTb nNpeanpusTUS GUOTEXHOJIOMMYECKMX MPOU3BOACTB B COOTBETCTBUMM C TpeboBaHusmu CHulloB u apyrux
pernamMeHToB, C MCMoab30BaHNeM 371eMeHToB CAlR  uHXeHepHoW rpagukm u crnocoboB obecrieyeHnss 3KOHOMUYECKOM
a(ppekTMBHOCTU NPON3BOACTBA

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. BbInosiHATL 3KCnayaTaymio 6MOTEXHOIOMMYECKMX MALLUMH M annapaTos;

2. O6DBACHATD CYLYHOCTb OCHOBHbIX METOAOB, MPUMEHSIEMbIX NPY dKCryaTaymum n pacyeTe 6MOTEXHOIOMMYECKUX MaLLMH;

3. icnonb3oBaTb 3HaHWA SKClyaTaymm u pacyeTa 6UMOTEXHOIOMMYECKMX MALLUMH MPY N3YYEHUN APYIUX YHEOHbIX AUCLUMNIIINH.
MpepekBU3NTbI

OcHoBbI 6UOTEXHOJI0MMU

MocTpekBusuThbl

lpoeKTnpoBaHme Npon3BoACTB 6UOTEXHOTOMMYECKMX NMPEANPUATHIA C ucrnosb3oBaHnem CAlP

TexHonornyeckue npoueccobl n annapatbl NUwieBbiX NPpon3BoacTB

Limkn ancumnnuHbi BasoBble gucunMnAnHbI
Kypc 3

KonunyecTBo akaieMmyeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)xaHusa QUCLUMAUHDI

AucynnnnHa ndyyaet oCHOBbI Teopun Mofobus; obLyme MpUHUMIMbLI pacyeToB TEXHOIOMMYECKUX MPOLECcCOoB U annapaToB MULEeBbIX
MPON3BOACTB; MexaHN4yeckne rnpoLecchl; rMmApPoOMexaHM4ecKune npoLecchl, OCHOBbl MOAEMPOBAHUA TEXHOIOMMYECKUX MPOLeCCOB U
annapartoB nuLyeBbIX MPON3BOLACTB, XapaKTePUCTUKY HEOLHOPOAHbIX CUCTEM; pasfesieHne rasoBbiX HEOAHOPOAHbIX CUCTEM, OCHOBbI
KUHETUKN U ANHAMUKN TEXHOTOMMYECKUX MPOLeCcCoB; PaCYETbI r’MAPOMEXaHNYECKMX U MEXaHNUYECKUX NMPOLeCCOoB, MallUuH, arnapaTos;
COBpeMeHHble MPo6/1eMbl MeXaHUYECKUX U TMAPOMEXaHNYECKMX NPOL|eCCOB M annapaTos.

Lienb usyyeHus aucuunnmHbl

lMony4yeHne 0CHOB 3HaHMI B 061aCTU TEXHOTOMMYECKMX MPOLIECCOB U MHXEHEPHbIX PacYETOB annapaTos 1 MaLLUH.

PesynbraTbl 06y4eHus

ON8 OcywyecTBisTb TEXHOOIMYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

ON9 T[poekTupoBaTb npeanpusaTUS 6GUOTEXHOJIOMMYECKUX MPOU3BOACTB B COOTBETCTBUMM C TpeboBauusmu CHulloB u apyrux
persiaMeHToB, C MUCMo/b30BaHWeM 37eMeHToB CAIR  MH)XEHepHO#W rpapukun u  Crnoco6oB 06ecrieyeHusi SKOHOMUYECKOM
a(ppekTMBHOCTUN NPON3BOACTBA

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

1. icnonb3oBaTh TEXHOIOrMYECKMeE NPoLecchl MPOU3BOACTBA NPOAYKTOB NMUTaHUS U3 PaCTUTESIbHOIO U XXMBOTHOIO ChIPbS;

2. OcywecTBsATb NO[60P TEXHOOMNYECKOro 060pyA0BaHUS;

3. BbInosHATbL pacyéTbl MeXaHUYEeCKUX U rmApoMexaHUYeCcKux npoLeccoB, arnmnapaToB, MalUuH, UC0b30BaTh MNOJlyYeHHble 3HaHUs
1py N3yYeHUu Jpyrux y4ebHbIX ANCLUNMIINH.

MpepekBU3NTbLI

BuonHxxeHepus

MocTpekBu3uThbI

lpoeKTupoBaHmne npeanpuaTUi  6POANILHONO MPOM3BOACTBA lpoekTupoBaHue npeanpuATUA  MSACHOU U MOJSTOYHON
MPOMBILLIEHHOCTHN

TexHonorm4yeckoe o6opyp,OBaHue ﬂpe,ﬂﬂpMﬂTMﬁ MSICHOM U MOJIOYHOW NMPOMDbILWTEHHOCTHU

Limkn aucumnnuHbl BasoBble AncUMUNANHbI
Kypc 3

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue coaep)xaHus QUCLUIMINHDI

AvcynnanHa n3ydaet Kaaccupukaumio, MOHATUE O TEXHOJIOMMYECKOM 060PYAOBaHNM, CKOPOCTU KUHETUKU U ABUKEHUS NPOAYKTa B
060pyaoBaHNUM; OCHOBHbIE NMapaMeTpbl; 060pyA0BaHUSI 4J1s1 CTEPUIN3ALMM MOJIOKE, 060pyL0BaHNe A4J1S MPON3BOLCTBA MOPOXKEHOIO;
o6opy[oBaHue 419 NPOU3BOACTBA CIMBOYHOIO Macsa; 0COGEHHOCTH TEXHOIOMMU M Kaaccupukayms 060py[oBaHus; o6opynoBaHue
4719 Npon3B0oACTBa TBOPOra; 060pyA0BaHNe A4/ TPOM3BOACTBA Cbipa; TEXHOOMMYECKME pacyeTbl 060pyA0BaHUS AJ1S MPOU3BOACTBA



6€e/1KOBbIX MOJIOYHbIX MPOAYKTOB; 060pyA0BaHNE [/151 PO3/IMBaA MOJIOKA.

Lienb usyyeHus aucuunnmHbl

PackpbITb OCHOBbI 3HaHWUI B 06/1aCTU TEXHOJIOMMYECKOro 060py[0BaHNS U MALLMH.

PesynbraTbl 06y4yeHus

ON8 OcyiyecTBnsATb TEXHOIOMMYECKMI NPoLecc GUOTEXHOSIOMMYECKOro MPOM3BOACTBA M MepepaboTKU MPOMbILLIEHHbIX OTXOA40B B
COOTBETCTBUM C TPE6OBAHUSIMU MEXAYHAPOAHOIro CTaHAapTa Mo 3KOA0rMYecKOMY MEHEIKMEHTY

ON9 [llpoekTupoBaTb NPeAnpUATUS GUOTEXHOOMMYECKUX MPOM3BOACTB B COOTBETCTBUM C TpeboBaHusmu CHulloB u apyrux
pernamMeHToB, C ucrosb3oBaHneM 3neMeHToB CAlP  UHXEeHepHOW rpapuku u crnoco6oB 06eCreyeHuss 3IKOHOMUYECKOMH
a(ppekTMBHOCTU NPON3BOACTBA

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. OnpegensiTb OCHOBHbIE MOMOXEHUSI TEOPUM M pacyeTa TEXHOSIOMMYECKMX MPOLECCOB MSICHbIX M MOJIOYHbIX MPON3BOACTS;

2. AHann3npoBaTh MNPOU3BOLCTBEHHbIE TEXHOOMMMN N TEXHUYECKOE OCHALLEHNE nepepabaTbiBaroLLeli MPOMbILLIEHHOCTY;

3. OcylecTBaATh MOAEIMPOBaHNE TEXHOIOMMYECKUX MPOLECCOB; BbIMOJIHATL OCHOBHbIE UH)XEHEPHbIE PacyeTbl y3/10B M f[eTanei
MaLLUH.

MpepekBU3NTbI

buounHxeHepusa

MocTpekBusuThbI

lpoekTupoBaHue npeanpUsTU  6pPOANIBHOIO MPOU3BOACTBA lMpoekTupoBaHue npPeanpUsTU  MSICHOW UM MOJIOYHOM
MPOMBbILLIEHHOCTU

OcHoBbI Hay4HbIX nccnepoBaHum

Limkn ancumnnuHbl Mpodunupytolimne gucLUNAKHLI
Kypc 3

KonunyecTBo akajeMmyeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepxaHusa QUCLUMIUHDI

HAucuymnnnmHa un3yyaeT aTanbl HayyHO- MCCE0BaTesIbCKOW [eATeNIbHOCTH;, MHEPOPMALMOHHbIE PEeCcypCbl MWCC/1e[0BaTe/IbCKOM
AeATesIbHOCTY,; HayYHO-UCCNIe0BaTeIbCKYH0 AEATE/IbHOCTb U ee 0COGEHHOCTH, MarucTePCKyHo ANCCEPTaLMIO: Lieslb, 3a[auu, CTPYKTYpa;
pe3ysibTaTbl Hay4YHO-UCC/IEJ0BaTEIbCKOM AEeATeIbHOCTH; 6Ubanorpaguyeckyro MHGopMaLmo N opMbl ee CyLecTBOBaHUS; CTpaTerum
MH(pOPMaLMOHHOro rnoucka, (opmMmbl npeseHTaumn HUP; MeTO[ONOrMYECKYIO OCHOBY Hay4YHOro [O3HaHWUs, METoAbl
METaTeopEeTUYECKOro YPOBHS, METOAbI TEOPETUYECKUX U IMITUPUYECKUX UCCIEA0BaHNUI; 3J1EMEHTbI TEOPUU U METOAOJIOMMN HayYHO-
TEXHUYECKOro TBOPYECTBaA.

Llenb usyyeHus aucuunnmHbl

lMony4yeHne 3HaHW ¢ NPegMETHOM 0671aCTbiO AESATENIbHOCTU UHXXEHEPa - dKCrepTa.

PesynbraTbl 06y4yeHus

ON10 Onpenensitb MOPSIAOK OpraHn3aumy, NaaHUPOBaHWUS U NPOBELEHNS HAyYHO — MCCIe[0BaTe/IbCKOM paboThbl C UCMO/Ib30BaHUEM
COBPEMEHHbIX Hay4YHO-UCCIIe0BaTENNbCKUX, 06pa30BaTe/IbHbIX U MHHOPMALMOHHBIX TEXHOJIOMMH, a TaKxXe yMeeT nojbupatb MeToabl
aHann3a B 3aBUCUMOCTU OT O6bEKTA M MOCTaBJ/IEHHOM 3ajaun

ON11 Ucnonb3oBaTb MHPOPMaLUNOHHbIE PecypeChbl A/l NMoMcCKa M XpaHeHus MHGopmMmauum, paboTaTb C 3J1€KTPOHHbIMU Tabsnyamu,
cucTeMaTu3npoBaTh faHHble, paboTaTbh C 6a3amMy fJaHHbIX

PesynbTaTbl 06y4yeHUs N0 AUCLMUIIIMHE

1. ®opmynupoBaTb Lesb U 3a4aqyn, O6bEKT U NPEAMET, rMnoTe3y UccaeoBaHus;

2. O6pabaTbiBaTb MOJYyYEHHbIE pe3yNbTaTbl, aHaIUu3NpPoBaTb M OCMbIC/IMBATb MUX C YYETOM MMEILUMXCS AaHHbIX; COCTaBJIATh MJ1aH-
MpoCreKT NMUCbMEHHOM Hay4YHOM paboTbl;

3. [IpUMEHATb KOMMbKOTEPHbIE TEXHOIOMMM A5 /TaHUPOBAaHUS M MPOBEAEHNS PaboT N0 OCHOBaM Hay4YHbIM UCC/IEA0BaHUSIM.
MpepekBU3NTbI

OCHOBbI 6MOTEXHOOMNU

MocTpekBu3uThbI

Vcnonb3oBaHue pepMEHTHbLIX NMpenapaToB B MULLEBOM MPOU3BOACTBE  IKOosIornyeckas GUOTEXHOIOMUS

MMKpO6MOJ‘IOFMﬂ N 6BUOTEXHONOrNS B MACHON U MOJIOYHOM MPOMDbILUNEHHOCTHU

Limkn aucumnnuHbl BasoBble AncUUNANHBI
Kypc 1

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMUNINHbI

AucynnnvHa nayyaet MeToabl MUKPOGUOIOrMYECKOrO KOHTPOJSIS NPOM3BOACTBA MPOJYKTOB CEMIbCKOX03SMCTBEHHOIO NPOUCXOKAEHUS;
METOZAbI MUKPOBUOIOrNYECKNX UCCIIEA0BAHUIA MOIOYHBIX U MSICHBIX MPOAYKTOB. M3yyaeT MHAMKAUMIO U MAEHTUDUKALMIO MaTOreHHbIX
MUKPOOPraHu3MoB, NepesjaBaeMblX YESIOBEKY Yepe3 MOJIOYHbIE U MSICHbIE MPOAYKTbI, BAUSHUE MUKDPOOPraHU3MOB Ha XpaHeHus u
TEXHOJIOrMYeCKMe MPOLecChl NepepaboTKN MOSTIOYHBIX U MSICHBIX MPOAYKTOB; OLEHKY KayecTBa MSICHbIX M MOJIOYHBIX MPOJYKTOB M0
MUKPOGBUOIOrNYECKUM OKa3aTessM.

Lienb nayyeHus gucUUNINHDI

MonyyeHne cTyAeHTaMu 3HaHWUI C PegMeTHOV 06/1aCTbio AEATENbHOCTY CeLManncTa NnuLeBom NMpoMbILLIEHHOCTY.

PesynbraTbl 06y4YeHus

ON5 AHanuaupoBaTb OCHOBHbIE MPOLECChl U SIBEHUS, MPOUCXOZALME B XMBOK U HEXMBOW MPUPOJE M ONpesensTb MPUHLMMbI
CTPYKTYPHOM M yHKLMOHAbHOM OpraHu3aLmum 61Mo0rM4eckux 06beKToB, BOSMOXHbIE MyTH GUOCUHTE3A KITHOYEBbIX UHIPEAUEHTOB U
LeneBbiX MPOAYKTOB A4/l BbIGOPA ONTUMasIbHbIX YCII0BUIA GUOTEXHOIOMMYECKOro npoLecca

ON6 O6bscHATb Moppopuamnonornyeckme, 6GUOXUMUYECKNE, MOJIEKYISPHO- FEHETUYECKNE OCOBEHHOCTU (yHKLMOHMPOBAHUS
61006BEKTOB B MO/IEBbIX, TA60PAaTOPHLIX M MPOMBILLIEHHbIX YCIIOBUSIX U BbIMOJHATL KaYECTBEHHbIE Y KOMYECTBEHHbIE aHaan3bl C
NPUMEHEHNEM PUSNKO-XUMUYECKUX U MUKPOBUOTIOrMYECKUX METOLOB MPU KYbTUBUPOBAHUM OTAE/bHbIX KNETOK MUKPOOPraHU3MOB



ON7 TpuMeHsTb MUKPOOPraHU3Mbl, PaCTEHUS] MM XUBOTHbIE B Ka4YeCTBE OOBEKTOB AJ/I1 HayYHbIX UCCELOBaHUIA U MPaKTUYECKUX
yeneu, MpUMEHSIEMbIX B Pa3/InyHbIX 061acTsIX 6UOTEXHOOMMMN

ON8 OcywyecTBAsTb TEXHOOTMYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NepepaboTKU MPOMbILLIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPEBOBaHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1. [pon3BOANTbL TEXHOOMMYECKUI KOHTPOJIb COOTBETCTBUS Ka4ecTBa MPonN3BOANMON MPOAYKLMM U YCIyr yCTaHOB/IEHHbIM HOpMaMm;

2. Onpeaensitb METOAMKY 10A60pa M 3KCIIyaTaymm TEXHOIOMMYECKOro 060pya0BaH1si COBPEMEHHbIX Mapok;

3. Boigenatb TpeboBaHuUs K Ka4eCTBY NPOU3BOANMON MPOAYKLUMN.

MpepekBu3nTbI

LLIKonbHbIA KypC

MocTpekBu3uUTbI

OkcnepTnsa  nULEBbIX  MPOAYKTOB besonacHoCTb  nuueBbIX MNPOAYKTOB Mukpobuonornyeckme  OCHOBbI
6UOTEXHOSIOMMYECKMX MPON3BOACTB

MuweBas mukpobuonorus

Linkn aucumnnunHbl basoBble gucuMnNINHbI
Kypc 1

KonunyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHusi GUCLMUIIUHDbI

JucuymnnnHa ny4aet MeToAbl U CPEACTBA CTEPUINI3ALINN;, METOAbI NMPUrOTOBJIEHUS MPernapaToB MUKPOOPraHU3MOB; Ky/IbTUBUPOBAaHNE
MUKPOOPraHN3MOB, TEXHMKY MOCEBOB MUKPOOPraHNW3MOB Ha MUTaTesIbHble CPEAbI; MOPGONOrun MULENNaabHbIX rpueoB, APOXOKEN,
6aKTepuii; KynbTypasbHbIX U (PU3NOI0ro- GUOXMMMUYECKUX MPU3HAKOB GaKTEPUI; BblAeNeHNe YUCTON Ky/IbTypbl MOJIOYHOKMUCIIbIX
6aKTepui; MEeToAbl KOSIMYECTBEHHOrO y4YeTa MMKPOOPraHM3MoB; UCCIeA0BaHME MUKPOYIOpbl BO3Ayxa MOMELYEHWUM; CaHUTapHO-
6aKTepUOSIOrMYECKnIi aHan3 BOAbl, CaHUTapHO- MUKPOGUOIOrMYECKUIA aHaIn3 MOYBbI, XapaKTEPUCTUKY GaKTepuy, Bbi3blBarOLmUX
Mopyy NULLEeBbIX MPOAYKTOB;, MUKPOGUOIOrMYECKUIi aHaan3 NULLEBbIX MPOAYKTOB.

Llenb nsyyeHus guCLMNINHbI

Llenbto ocBoeHUs aucumnanHbl «lujeBasi MUKPOOUOJSIOrUsI» SIBNISIETCS YCBOEHWE 3HaHWK O rpeagMeTe, 3ajadyax W 3HayYeHuu
MUKPO6BUOIOrnn NPOAYKTOB XUBOTHOBOACTBA, PacTeHWEBOACTBA, 3HaHWE 06 YC/IOBHO- MaTOreHHbIX W CaHWUTapHO- oKa3aTesbHbIX
MUKpOOPraHuamax, mpuHYmnax n MeTogax caHMTapHoO-MUKPO6GUOIOrNnYeCKOro NCCnef0BaHus NULLEBbLIX MPOAYKTOB

PesynbraTbl 06y4YeHus

ON5 AHanusnpoBaTb OCHOBHblE MPOLECCHI M SBJIEHUS, MPOUCXOASLLME B XXUBOW M HEXUBOUM MPUPOLE U ONPEeAEenaTb MPUHUMNIbI
CTPYKTYPHOM U (pYHKLMOHAIbHOM OpraHn3auum 6MoIorMyecknx 06beKTOB, BO3MOXXHbIE MyTU 6MOCUHTE3A KITHOYEBbIX MHIPEANEHTOB U
LeneBbIX NPOAYKTOB 4151 BbI6opa ONTUMasIbHbIX YC/I0BUI GMOTEXHOIOMMYECKOro npoLecca

ON6 O6bsICHSITb  MOPPOPU3NOSIOrNYECKNE, BUOXUMUYECKNE, MOJEKYSIPHO- FEHETUYECKNE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6MO06BLEKTOB B MOJIEBbIX, 1a60PATOPHbIX M MPOMbILLIEHHbIX YCIIOBUSAX W BbIMOHATD Ka4YeCTBEHHbIE U KOIMYECTBEHHbIE aHasIn3bl C
MPUMEHEHNEM PUSNKO-XUMUYECKUX U MUKPOBUOSIOrMYECKUX METOLOB NPU KYIbTUBUPOBAHUN OTAE/IbHbIX KITETOK MUKPOOPraHu3mMoB
ON7 TpUMeHsTb MUKPOOPraHU3Mbl, PaCTEHUS] MM XUBOTHbIE B Ka4YeCTBE OOBEKTOB AJI1 HayYHbIX UCCNELOBaHWIA U NMPaKTUYECKUX
ueneu, MpUMEHSIEMbIX B Pa3/InyHbIX 061acTsX 6UOTEXHOOMMMN

ON8 OcywyecTBAsITb TEXHOOMMYECKMI MPOLIECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPEBOBaHUSIMU MEXYHaPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAKMEHTY

PesynbTaTbl 06y4yeHuMs N0 AUCLMUIIIMHE

1. [MpoBoAUTL HayuyHble uccraefoBaHUs B 0671aCTU MPOU3BOACTBA U MepepaboTKU CEe/IbCKOXO3ANCTBEHHONM MPOAYKUMM, aHa/m3a
M0J1yYEHHbIX faHHbIX U 0606LLEHUS NX 10 OBLLENPUHATLIM METOANKAM;

2. YnpaBnsTb MeTogaMu aHasmM3a rokasaTesieli KayecTBa M 6e30MaCHOCTU CEe/IbCKOXO3AWCTBEHHOIO CbIpbSi U MPOAYKTOB WUX
nepepaboTky;

3. Onpegensitb MOPEOIOrn0 OCHOBHbIX FPYM MUKPOOPraHN3MOB, BJUSIFOLLMX Ha Ka4eCTBO MULLEBbIX NPOAYKTOB.

MpepekBU3NTbI

LLIKonbHbIA KypC

MocTpekBu3uTbI

KnetoyHas 6uotexHosorusi OcHOBbI 6UOTEXHOJIOMMU MUKPOOPraHN3MoB MeTtoabl aHann3a nuLyeBbiX NPOAYKTOB
MuKpo6Monorndecknit KOHTPOIb 6UOTEXHOSIOMMYECKUX MPON3BOACTB

MuweBasn MVIKpOGVIOﬂOFVIﬂ N caHnTapHad rmrueHa

Limkn aucumnnuHbl basoBble gucumnanHbl
Kypc 1

KonunyecTBo akaieM1yeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI 3K3aMeH

KpaTkoe onucaHue copep)xaHus QUCLMUMINHDI

AucunnnunHa «[uwesas MUKPOBMOSIOMMS U CaHUTapHas rMrueHa» u3yyaet NPUHLMIbI MUKPOBMOIOrMYECKOro KOHTPOJIS;, CAaHUTapHO-
MUKPOBUOIOrNYECKMI KOHTPOJIb MULLIEBbIX MPOMN3BOACTB; CaHUTapHO-NoKa3aTe/lbHble MUKPOOPraHU3Mbi; CoCo6bl 06e33apaKMBaHUS
06bEKTOB OT MUKPOOPraHU3MOB; 6UOSIOrMYECKME CBOWMCTBA M MPOLIECCHI XN3HEAEATEIbHOCTU MUKPOOPraHM3MOB, MPUMEHSEMbIX B
MPOU3BOACTBE MOJIOYHOKMCIIbIX MPOZYKTOB, XA1€60MeYeHUH, MOSydeHNe APOXIKeH, CupTa, BUHA, NMUBa; MPON3BOACTBEHHAs] CaHUTapUS;
BO36YANTEIM  MOPYM  MPOAYKTOB;, CaHUTapHO- MUKPOGMOJIOrMYECKOE  MUCC/e[0BaHNE  MULYEBbIX MPOJYKTOB,  CaHMTapHO-
6aKTepPUOSIOrNYEeCKUI KOHTPOJIb NPEAMETOB 06MX0Aa U PYK NepcoHasa.

Lienb u3yyeHuss AUCLUNAUHbI

MonydyeHne 3HaHWIA C NPeaMETHON 06/1acTbio AEATE/IbHOCTU CreunanncTa nuLeBoH MPOMbILLIEHHOCTH, YMEHUe MpaKTU4YecKu
MPUMEHATbD M0J1yYeHHbIe 3HaHUSA B fla/ibHeliLel esTeslbHOCTY.

PesynbraTbl 06y4YeHus

ON5 AHannaupoBaTb OCHOBHbIe MPOLECChl U ABJIEHUS, NMPOUCXOZALUNE B XMBOW M HEXWUBOA NpUPoAe M ONpeaensTb MPUHUMIbI
CTPYKTYPHO# 1 yHKLMOHAIbHOMN OpraHU3aLmum 6MoI0rm4yecknx 06beKTOB, BO3MOXHbIE MYTU 6BUOCUHTE3a KIIHOYEBbIX MHIPEANEHTOB U



LjeneBbIX NPOAYKTOB 4J18 BbI6opa ONTHUMasIbHbIX YC/I0BUIA 6GUMOTEXHOIOrMYECKOro NpoLjecca

ON6 O6bsCHATL MopGOopU3nNoIOrnyeckmne, GUOXUMUYECKNE, MOJIEKYNISIPHO- FEHETUYECKUE OCOBEHHOCTU (YyHKLMOHUPOBAHMS
6MO06BEKTOB B M0JIEBbIX, TA60PATOPHLIX U MPOMBbILLIEHHBIX YCJIOBUAX U BbIMOJIHATL KAa4€CTBEHHbIE M KOJIMYECTBEHHbIE aHaIn3bl C
MPUMEHEHNEM (PUBNKO-XUMUYECKUX N MUKPOBUOJIOrMYECKUX METOLOB MPY KYNbTUBUPOBAHUM OTAEbHBIX KIIETOK MUKPOOPraHU3MOB
ON7 [pUMeHsITb MUKPOOPraHN3Mbl, PACTEHUST UIIN XXMUBOTHbIE B KaYeCTBE OGBEKTOB A4/ HayYHbIX UCCE[0BaHMIA M MPaKTUYECKUX
Lened, NpUMEHSIEMbIX B Pa3/inyHbIX 0671aCTAX 6MOTEXHOIOMMN

ON8 OcywyecTBnsATb TEXHOOMMYECKMI NPOoLecc 6UOTEXHOSIOMMYECKOro MPOM3BOACTBA M MepepaboTKU MPOMbILLIEHHbIX OTXOA4O0B B
COOTBETCTBUN C Tpe6OBaHI/IFIMM MeXxAyHapo4gHOoro ctaHgapTta rno 3K0J10rmn4eCKoMy MeHeAXXMEHTY

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

1.0cyLecTBAATD MUKPOBUONIOrNYECKUI KOHTPOJIb MULLEBOIo NPOU3BOACTBA;

2. Micnonb3oBaTb 1abopaTopHOE 060pyA0BaHMNE;

3. OnpefensaTb OCHOBHbIE rPyrbl MUKPOOPraHN3MOB.

MpepekBU3NTbI

LLIKonbHbIA KypC

MocTpekBu3uThbI

CoBpeMeHHble MeToAbl CO3[aHUSl [POMbILJIEHHbIX LUTaMMOB MUKPOOPraHM3MoB 9kcneptnsa nuiLeBbIX [POAYKTOB
BesonacHOCTb nuujeBbiX NpoayKToB Mukpobuonoruyeckme 0CHOBbI GUOTEXHOIOMMYECKMX NPOU3BOACTB

06LIJ,aF| n MonekynapHaa reHeTuka

Linkn gucumnnuHbl BasoBble AuCUMNANHDI

Kypc 2

KonnyecTBo akaieMU4eCKMX KpeanToB 5

(dopma KOHTPOJIA 3HaHWI dk3amMeH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

,ﬂVICL[VII'IJ'IMHa n3y4vyaet reHHyr0 NHXXeHepunro, MeANLNHCKYIO TeHeTUKY, reHeTuKy 4YesioBeka, reHeTuky I'IOI'IyﬂﬂL{Mﬁ,' reHeTuKy pas3BUTuA;
NPUHUNMNbI U MeXaHN3Mbl perynaynn AGIZCTBVIFI reHoB; CTPYKTYpy n d)yHKL(MM reHa, Mytayuro, Tunbi Myraumﬁ; MyTaLlMOHHbIl7I npouecc,
BHesa[epHoe HacrsieqoBaHue, cuerlJlieHHoe HacrsiejoBaHne W KPOCCUHIoBep, HacsiegoBaHune cuUerlyleHHoe C [0JIOM;, TUMbl
B3aVIMOAel710TBMﬂ HeaJlJ/leJibHbIX reHOB. KOMIJieMeHTapHoe aehcmwe reHoB, annucTas, noJinMepuns;, XxpoOMOCOMHOe orpejesieHne nosaa n
HacsieqoBaHue rip3HaKoB cLenJieHHbIX C MoJIoM.

Lienb nsyyeHus gucuunimHbl

3aKOHOMepHOCTM HacrsiegqoBaHusA Nnpn3HaKkos, UNUTosiormn4eckne oCHoOBbl Hac/1eJCTBEHHOCTH.

PesynbraTbl 06y4YeHus

ON5 AHaJ‘lM3MpOBaTb OCHOBHbI€ rpoueccCbl U sBJIEHUA, fponcxogswne B XKNBOU U HEXNBOU npupoge un onpepesisaTb npuHUnribl
CprKTypHOﬁ n d)yHKLlMOHa}'IbHOﬁ opraHunsayunun 610JI0rNYECKnX O6'beKTOB, BO3MOXXHble nyTn 6MOCUHTE3a KITHOYEBbIX WUHIrpeaneHToB n
yeneBbix MNPOAYKTOB A4J1A Bbl60pa OrnTUMaJibHbIX ycnosm? 6MOTEXHOJIOTNYECKOIO npouyecca

ON6 O06bsiCHSATD  MOPPOPU3NOIOrNYECKNE, BUOXUMUYECKNE, MOJEKYASIPHO- FEHETUYECKNE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6M006BEKTOB B r10JieBbIX, na6opaToprlx U NMPOMDbILLJIEHHbIX YyCJ/IOBUAX W BbIMOJIHATD Ka4e€CTBEHHbIE N KOJINYECTBEHHbIEe aHalsln3bl C
npuMeHeHnemM d)MSMKO-XMMMHIeCKMX n MMKpO6MOﬂOI'M'~IeCKMX METOA0B Npun KyJibTUBNPOBaAHUN OTAEJIbHbIX K/IETOK MUKPOOPraHn3moB
ON7 TpuMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YeCTBE OOBLEKTOB AJ/I1 HayYHbIX UCCEL0BaHWIA U MPaKTUYECKUX
Lesied, NPUMEHSIEMbIX B Pa3JINYHbIX 061aCTX 6UOTEXHOIOMUN

PesynbraTbl 06y4eHuMs No AUCUUNINHE

1. M3y4aTb XuBOW OpraHM3M Ha pPa3HbIX YPOBHSIX €ro OpraHusauun: OT MOJIEKYSISIPHOro o 6uocpepHoro. O6bACHSATb 3aKOHbI
reHeTukKu,

2. XapaKTepnaoBaTb d)yHAaMEHTaﬂbele reHeTn4yeckne MexaHU3Mbl, 06eCI'Ie'~lMBaI-OLLlMe cBoicTBa HacnegCTBeHHOCTU U
N3MEHYNBOCTMH.

3. O6DbACHATL MeXaHU3MbI perynsaunn dKCripeccuu reHos.

MpepekBU3NTDI

LLIKonbHbIA KypC

MocTpekBu3uTbI

KnetoyHass 6MOTEXHOIOMNSA

dusnonorna nutaHua

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLMMIIUHbI

AvcynnnvHa nsyyaet ponb NUTaHus B (GyHKUMOHMPOBAHUM OCHOBHbLIX CUCTEM OpraHM3Ma 4esoBeKa M OLUeHKa nuLieBoro craryca
OpraHuama; CyTOYHbIN Pacxoh 3Hepruu; OCHOBHble [MPoLUeccbl O06MeHa BeL|eCTB B OpraHusMe; MOHATUE pauMoHa MMUTaHUS;
(usmnonornyeckoe 3HayeHue, COCTaB, MULYEBas M IHEPreTMYecKkas LeHHOCTb Pa3fNYHbIX MPOAYKTOB MUTaHUs, CYTOYHas HopMa
MOTPEGHOCTU YesloBeKa B MUTATe/IbHbIX BeL|ecTBax, MPUHUMMbLI U HOPMbI PaLMOHANIbHOIO C6a/1aHCMPOBAHHOIO MUTaHUA AJIS
Pas/IMYHbIX FPYnM HaceseHus.

Lienb nsyyeHms gUcLUUNINHDI

dopmupoBaHue y CTYHEHTOB CUCTEMbl 3HAHUK O BJIMSHUM MM M €e KOMIOHEHTOB Ha (QyHKUMOHUPOBaHUE OCHOBHbIX
(u3nonornyecknx cucTeM opraHuama.

PesynbraTbl 06y4YeHus

ON3 TllpuMeHsTb (yHAaMeHTasbHble 3aKOHbl (U3UKY, 37EeMEHTbl JIMHENHOW anrebpbl, AupoepeHynanbHoe W MHTerpasabHoe
UCYUCIIEHNs] B MaTeMaTUYeCKuX 3afayvax Guanku M mMaTeMaTuyeckme MeToAbl ONUCaHuUs (PU3MYECKUX MPOLECCOB, NPOTEKaKLWMX B
NpUPOAE, B TOM YUCIIE B OPraHN3Me XMBbIX CYLYeCTB

ON5 AHanuaupoBaTb OCHOBHbIE MPOLECChl U SIBJEHUS, MPOUCXOZALME B XMBOK U HEXMBOW MPUPOJE M ONpesensiTb MPUHLMMbI
CTPYKTYPHOM M PyHKLMOHAbHOM OpraHn3aLmum 61MoIorM4eckux 06beKkToB, BOSMOXHbIE MyTH GUOCUHTE3a KITIOYEBbIX UHIPEAUEHTOB U



yeneBbiX MNPOA4YKTOB A4J1A Bbl60pa OrnTUMaJibHbIX ycnosmﬁ 6MOTEXHOJIOTNYECKOIo rnpoyecca

ON6 O06bsCHATL MOPEPOPU3NOIOrNYECKNE, OUOXUMUYECKNE, MOJEKYSIPHO- FEHETUYECKNE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6M006BEKTOB B rnoJieBblX, na6opaToprlx U MPOMBILLJIEHHbIX yC/1I0BUAX U BbIMNOJ/IHATb Ka4eCTBEHHbIe N KOJIN4YeCTBEeHHbIe aHa/in3bl C
npuMeHeHnem d)M3VIKO-XVIMM‘-IeCKVIX n MMKpO6MOﬂOI'VILIeCKMX MeTOoA0B Ipun KyJIbTUBNPOBaHUN OTHAEJIbHbIX K/1IeTOK MUKPOOPraHn3moB
PesynbraTbl 06y4eHuMs No AUCUUNINHE

7.I7pOBO,qI/ITb opraHoJienTu4yecKyro oLeHKy KadyecTBa MnuLeBoro Cbipbs 1 NnPo4yKToB,

2. PaccyutbiBaTh OHepreTnyeckKyr LeHHOCTb 6/'”-0/.1,‘

3. CocTaBnisiTb pauynoHbl NUTaHUA 4711 pa3/indHbIX KaTeropm? l'lOTpe6MTe}'lel71.

MpepekBu3nTbI

LLIKonbHbIA KypC

MocTpekBu3uUTbI

OCHOBbI 6MOTEXHOIOMMYECKOIO npon3BsoacTBa BunotexHonorus npon3BoAcCcTBa HaUWOHaJIbHbIX MOJIOYHbIX MPOAYKTOB
buotexHonorus 6pO[1MJ7bHOI'O nponssoAcTBa

dusunonorus pacteHum

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

AuvcyunnnHa wusyyaeT npouecchl [OrJIOLEHNS] PacTUTENIbHbIMU OpraHusMaMy MuHepasbHbIX BeLecTB W BOAbl, 06LMe
3aKOHOMEPHOCTU XXU3HEREATe/IbHOCTN PacTUTesIbHbIX OPraHn3MoB, MPOLECcChbl PasBUTUS M POCTa, M/IOLOHOLUEHUS] U LBETEeHUS,
AbiXaHWs, NUTaHWS, HaKOM/IEHNUsI U GUMOCMHTE3a Pa3/IMyHbIX BeljecTB. MeTogbl u npuéMbl MOBbILEHNS] O6LYeN MPOAYKTUBHOCTYU
pacTUTENIbHbIX OPraHN3MOB, TEXHOJIOMMYECKOro KavyecTBa UX OpraHoB M TKaHeW, NUTaTesIbHONM LIEHHOCTY, HOBeMLmne paspaboTky u
JOCTVXKEHMSI B 06/1aCTN (pU3MNOSI0r NN PaCTEHUA.

Lienb nsyyeHus aucuunnmHbl

®opmupoBaHue y CTYyAEHTOB 3HaHWI 06 06LYMNX 3aKOHOMEPHOCTAX M KOHKPETHbIX MeXaHU3MaX, Jexallynx B OCHOBe YU3NO0I0rnIecKux
1poLeccoB, NPOTeKaKLMX B paCTUTE/IbHbIX OpraHn3max.

PesynbraTbl 06y4eHus

ON5 AHannaupoBaTb OCHOBHbI€ MPOLECChI U ABJIEHUS, MPOUCXOASALYME B XXUBOW M HEXWUBOUW NPUPOAE U ONPeRensaTb MPUHUMMbI
CTPYKTYPHOW M (PyHKLMOHA/IbHON OpraHn3aLmmn 61M0oa0rnyeckux 06beKToB, BO3MOXHbIE yTU 6MOCUHTE3a K/THOYEBLIX UHIPEANEHTOB U
LeneBbIX MPOAYKTOB A4J151 BbI6Opa OMTUMasibHbIX YC0BUI 6MOTEXHOIOMMYECKOro npoyecca

ON6 O06bsicHSITb  Mopoduanoorndyeckmne, OUOXUMUYECKNE, MOJEKYNSPHO- FeHETUYECKne OCOBEHHOCTU (QYHKLUOHUPOBAHUS
6MO06BEKTOB B M0JIEBbIX, TA60PATOPHLIX U MPOMBILLIEHHBIX YC/IOBUSX U BbIMOJIHATL KaYECTBEHHbIE U KOJIMYECTBEHHbIE aHan3bl ¢
MpUMEHEHNEM (PUINKO-XUMUYECKUX N MUKPOOUOIOrMYECKMX METOLOB MPU KYNbTUBUPOBAHIU OTAE/bHBIX KIIE€TOK MUKPOOPraHN3MoB
ON7 [pUMeHATb MUKPOOPraHn3Mbl, PaCTEHUS WUJIN XXUBOTHbIE B Ka4eCTBE OGBEKTOB A/ HayYHbIX UCCIAE[0BaHUIA M NPaKTUYECKUX
Lenew, MpUMEHSIEMbIX B Pa3/inyHbIX 0671aCTAX GMOTEXHOIOMMN

PesynbraTbl 06y4eHuMs No gucuunanHe

1. [IpUMeHATb MPUHLMMbLI  CTPYKTYPHO- (PYHKUMOHA/IbHOM OpraHu3aumy, UCrosb3oBaTb (U3N0A0rnyeckne, LUTOSIOMNYECKHE,
6rnoxMMmnyeckne, 6nopn3ndeckne MeTogbl aHaansa A5 OLEHKU N KOPPEKLMMN COCTOSHMSA XKMBbIX OOBEKTOB U MOHUTOPUHIa Cpeabl UX
obUTaHUs;

2. OcyujecTB/isAITb BbIGOP METOAOB, afE€KBATHbIX [JIS PELUEeHUs] UCCIe[0BaTe/IbCKUX 3afjay U BblIIB/SITb CBA3U (PU3NOIOMNYECKOro
COCTOSIHMSI 06BEKTA C pakTopamu OKpY>KaroLLel cpesbl;

3. [puMeHATb MEeTOAbI AJ151 OL|eHKU COCTOSIHUS XKMBbIX O6BbEKTOB.

MpepekBu3nTbI

LLIKonbHbIA KypC

MocTpekBu3uUTbI

BuonHxxeHepus KynbTypa KneTok pacteHum

NH)xeHepHas rpaduka

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN SK3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

B flaHHOW ANCUMIIIMHE M3YYaroTCs npaBusia BbIMOJHEHUST U O(POPMAEHUS rpapmyecknx paboT; peLuaroTcs 3ajayn reoMeTpuYeckoro u
MPOEKLMOHHOIO YEepYEHUST; N3yyatoTCsl NpaBuaa NMPUMEHEHUS YCIOBHbIX rpaguyeckmx 0603HaYeHMI NPy BbIMOJHEHUN YepTexen u
cxeM. O6yyaroymecs, ndydasl aTy AUCLUUNANHY, NOYyYaroT HaBbiKU BbIMOHEHNS N306paXKeHuii geTanei npy noMoLm BML0B, paspe3oB
M CeYEeHWH, BbIMOJIHEHNSI 3CKU30B M Paboymx YepTexesi, COOPOYHbIX YEepTexel; HaHeceHue pa3MepoB U HOMEPOB MO3ULNI,
cocTaBJ/ieHne crieyupumkalmi.

Ll,eﬂb U3y4yeHuna gucumnninHbl

M3yyaroTcsi OCHOBHbIe MpaBusia BbIMOJHEHUS U OQOPMIIEHNS] KOHCTPYKTOPCKOMN JOKyMeHTaumn. TosHoe oBilafileHne YePTEXOM Kak
CPeACTBOM BbIPaXKEHWUSI TEXHUYECKOM MbICN U NPON3BOLACTBEHHbIMU JOKYMEHTaMM, @ TaKkxe npuobpeTeHne yCTonYnBbIX HaBbIKOB B
yep4YeHUn JOCTUraloTCs B pesysbTaTe YCBOEHUSI BCEro KOMII/IEKCA TEeXHUYECKUX AWUCLMIINH COOTBETCTBYHOLIErO rpogus,
roAKpensIeHHOro NPakTUKoW KypcoBOro u AUNJI0MHOIO NPOEKTUPOBaHUS

PesynbraTbl 06y4YeHus

ON9 [llpoekTupoBaTb nNpeanpusTUS 6GUOTEXHOJIOMMYECKMX MPOM3BOACTB B COOTBETCTBUMM C TpeboBaHusmu CHulloB u apyrux
pernamMeHToB, C MCMoab30BaHUeM 371eMeHTOB CAlR  uHXeHepHoW rpagukm u crnocoboB obecreyeHnss 3KOHOMUYECKOM
a(ppekTMBHOCTN NPON3BOACTBA

PeaynbraTbl 06y4eHuMs No AucuunanHe



1. O6bSACHATL OCHOBHble Monoxeuns ECK/[ (EQuHON cuCTeMbl KOHCTPYKTOPCKOM JOKYMEHTauuu), B KOTOPbIX YCTaHOBJIEHbI
B3auMOCBsI3aHHbI€ IPaBUIa 1 MOJI0KEHUS 110 NOPAAKY pa3paboTku, 0OYOPMIIEHUS N 06paLyeHNs1 KOHCTPYKTOPCKOM JOKYMEHTaLuu;

2. BbinonHATb pacy€Thl npoyeccos, annapaTos, MaLUnH;

3. OnpepennTb reoMeTpudeckne popmbi feTaneii no n3 306PaxKeHNsIM U yMETb BbIMOSHUTL 3TH M306PaXKEHNS C HATYPbI U M0 YepTexXy
n3gennii nam ero 3/1eMeHToB.

lMpepekBU3NTHI

LLIKONbHbI KypC

MocTpekBu3nUTbI

lpoekTpoBaHue Npon3BoACTB 6GUOTEXHOIOrNYECKUX NPEANPUATII C ucronb3oBaHnem CAlP

KomnbloTepHas rpaduka

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonnyecTBo akafeMnyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW OK3aMeH

KpaTkoe onucaHue copepXxaHusa QUCLUMAUHDI

HAucuymnnnHa mayyaer KpaTkyr UCTOPUST KOMIbIOTEPHOU rpaguku; cihepbl MPUMEHEHNSI KOMIbIOTEPHOM rPpaguKm; OCHOBHbIE MOHATUS
KOMIMbKOTEPHOM rpaguku; MUCrosib3yeMoe rnporpaMMHoe obecrieyeHne u 060pyLAoBaHUE; MPUHLMIbI NMPeACTaBAeHUs rpagpuyecko
MHpOpMaLmy B KOMMbIOTEPE; hopmaTbl rpagmyeckmx (aiiios; ycTporicTBa BBOAa U BbIBOAA rpapuyeckos nHpopmaymm,; rpagpuyeckme
ajantepbl M MOHWUTOPBI;, CKaHEPbl W AWUrMTan3epbl; MJIOTTEPbl U MPUHTEPbLI; 0630pP KOMIMLIOTEPHbIX PEAAKTOPOB U rpapuyeckux
rporpamMm; BEKTOPHbIE rpapuyeckne peflakTopbl; paCTPOBbIE rpapuyeckue peakTopsbl.

Llenb usyyeHus aucuunnmHbl

OcBoeHNe CTypeHTaMn METOZOB KOMIMbIOTEPHONM FEOMETPUM, PAcTPOBON M BEKTOPHON rpauku u MOZENNPOBaHUS, OOyYeHue
CTYAEHTOB MPUMEHEHUIO FPpapuYeCKMX METOLO0B 4181 IOCTUXEHUSI HarsiAHOCTH, LLeSIOCTHOCTY BOCMIPUATUS OTOBPa)KaeMbiX MPOLECCOB
06paboTKMN aHHbIX, MHPOPMALMOHHOM CBSA3MN MEXAY 06bEKTaMM.

PesynbraTbl 06y4yeHus

ON9 T[poekTupoBaTb npeanpusaTUS 6GUOTEXHOJIOMMYECKUX MPOU3BOACTB B COOTBETCTBUMM C TpeboBaHusmu CHulloB u apyrux
persniaMeHToB, C UcCnosb3oBaHneM 37emMeHToB CAFlR  MH)XeHepHO#u rpaukun u  Crnocob6oB 06ecreyeHUs SKOHOMUYECKOM
a(ppekTMBHOCTN NPON3BOACTBA

ON11 Ucnonb3oBaTb MHGHOPMALMOHHbIE PECYPChI AJIS MOUCKA U XpaHeHUs1 MHpopMaLuu, paboTaTb C 3J1eKTPOHHbIMY Tabnyamu,
cucTemMaTU3npoBaTh faHHble, paboTaTh C 6a3aMu JaHHbIX

PeaynbraTbl 06y4eHuMs No AucuunInHe

1. Ucnonb3oBaTb COBPEMEHHOE NMPOrpaMMHoOe obecrneyeHne B 061aCcTv pa3paboTKM KOMIbHOTEPHOU rpauku;

2. Peanin3oBbiBaTb OCHOBHbIE alirOpUTMbl pacTPOBOM U BEKTOPHOM rpapuku;

3. cnonb3oBaTb rpagpuuyeckue ctaHgapTbl U GUOTINOTEKM.

MpepekBU3NTbI

LLIKonbHbIV KypC

MocTpekBu3uThbI

lpoekTpoBaHmne npeanpuATU  6POANIbLHONO MPOM3BOACTBA lpoexkTnpoBaHne npPeanpuATUA  MSCHOM U MOJIOYHOM
NMPpOMbILLJIEHHOCTHN

HaqepTaTeanaﬂ reomMeTpua n Yyep4yeHume

Limkn ancumnnuHbl BasoBble gncuMnAnHbI
Kypc 2

KonunyecTBo akaieMnyeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN 9K3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

B gaHHOW AUCUUIMNINHE M3YYaroTCA TeOopUsi MOCTPOEHUS YepTexen; No3ULMOHHbIE 3aZlaun,; rnpaBunsia COCTaBIEHNS U YTEHUS YepTexew;
crnocobbl Npeobpa3oBaHNsi KOMIJIEKCHOMO YepTexa, KPuUBble MOBEPXHOCTH, BUAbI, CEYEeHWs, pa3pesbl, cBapkKa, navika, pe3bbbl u
pe3b605ble COeUHEeHUs, KJieeBble, LWnLeBble U LLNMOHOYHble COEANHEHNS, 9CKN3bI, 3y6anbIe KoJieca, pa6oqwe n C60p0‘-IHbIe yepTexu,
OCHOBHble nonoxeHuss ECK/[, B KOTOpbIX yCTaHOBJIEHbI B3aMMOCBSI3aHHble [OJIOXKEHUS U rpaBuia Mo Mnopsiaky pa3paboTkuy,
obpaLLeHuns u 0POPMIIEHNS] KOHCTPYKTOPCKOWM JOKYMEHTaLUMN.

Lienb u3yyeHus aucuunnmHbl

lpenogaBaHusi HavyepTaTeslbHOW eOMeTpuM SIBSIETCS MPUOBPETEHNE CTyAEHTaMU 3HaHWM, O6ecrneynBarolUX pas3BUTUE Y HUX
MPOCTPaHCTBEHHOIO MPeACTaB/AEHNS] M BOOOPaXKEHUS, KOHCTPYKTUBHO- FrEOMETPUYECKOrO MbILLIEHUS, CIOCOGHOCTY K aHa/inu3y u
CUHTE3y MPOCTPaHCTBEHHbIX (POPM M UX OTHOLUEHMI Ha OCHOBE rpapuyecknx Mogesnes npoCTpaHCTBa, NPaKkTUYECKN peain3yeMbix B
BUAE onpefeneHHbIX YepTexel KOHKPETHbIX MPOCTPaHCTBEHHbIX 0O bEKTOB.

PesynbraTbl 06y4eHus

ON9 T[poekTupoBaTb npeanpusaTUS OGUOTEXHOSIOMMYECKUX MPOU3BOACTB B COOTBETCTBUM C TpeboBauusmu CHulloB u apyrux
pernamMeHToB, C MCMosb30BaHNeM 371eMeHToB CAlR  uHXeHepHoW rpapukm u crioco6oB obecrieyeHnss 3KOHOMUYECKOM
a(ppekTMBHOCTN NPON3BOACTBA

PesynbraTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1. Mpunaratb 3HaHWS1 UHXXEHEPHOW rpaQuKn B PELUEHNN NPAKTUYECKUX UHXXEHEPHBIX 3a[aY;

2. PaboTaTb YepTeXxHbIMU UHCTPYMEHTaMU U BbIMOJIHSITb 9CKU3bl AeTanel;

3. lMonb3oBaTbCA crnpaBOYHOU INTEPaTypoi u cTaHgapTammu ECK/.

MpepekBU3UTDI

LLIKOnbHbIA KypC

MocTpekBu3uTbI

lpoekTupoBaHne nNpPeanpuUATUI 6POANIBHOIO MPOM3BOACTBA lpoekTupoBaHme npeanpuATUA MSACHOW U MOJIOYHOM
MPOMBILLIEHHOCTHN



AHINMNCKNIA A3bIK AN aKageMU4yecKux Leneun

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akafeMmyeckmx KpeanTos 3

dopMa KOHTPONSA 3HaHWUI Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

B xope n3yyeHus AUCUMNINHBI M3y4aroTcs, creynpuka nUCbMEHHOro M YCTHOro OOLeHUs, aKkafeMU4ecKoe 06LyeHue, S3bIKOBble
0COBEHHOCTU aHa/IMTUYECKUX peyeBbiX MPON3BEAEHUN, HaYYHbIA CTW/b, aKkaeMN4yecKoe YTeHue, YCTHble (POPMbl aHaINTUYECKOrO
00LyeHus], aTarbl NOArOTOBKM aHa/IMTUYECKUX PeYeBbIX NPon3BeAeHnUN, TeEXHNYecKoe ohopMieHne HayqyHOro TeKCTa, akajgemMmnyeckoe
MMMCbMO, TeXHMKa MPOBeAEeHUsI HayYHOro UccrefoBaHuA. AHanN3npyroTcs uHpopmayms, pegepupyroTca U aHHOTUPYHOTCA TeKCTbl;
M10/1b3YHOTCA CIPaBOYHbIMU MaTepnasaMu, B TOM YUCIIe, pecypcamm VIHTepHeT.

Lienb usyyeHus aucuunnmHbl

CpopmupoBaTh HaBbIKU ¥ CTYAEHTOB UHOSI3bIYHON KOMMYHUKaTUBHOWN KOMMETeHUUN A1 3(GHEKTUBHOIO 06LYEHNS B aKageMnyecKomn
cpene

PesynbraTbl 06y4yeHus

ON2 AHanusupoBaTb M KPUTUYECKU OCMbIC/IMBATL COLMAIbHO U MPOQECCUOHAIbHO 3HAaYUMBbIA OnbIT, 3pPekTBHO obLjaTbcs B
MEXKY/IbTYPHOV cpese B YCTHOM U MMCbMEHHOU OpMe, B TOM Yncsie Ha MUHOCTPaHHOM sI3blKe

PesynbraTbl 06y4eHuMs No AucuunanHe

1. JleMoHCTpupoBaTh akafeMn4ecKyro JIeKCUKY, HEO6X0AUMYHO A/1s1 O6LLEHUS B aKkaZeMNYeCcKo cpeae;

2. @opMupoBaTh JI0rM4eCcKoe, CTPYKTYpUpOBaHHOE COOBLYEHME MO LUMPOKOMY CrIEKTPY TeM B aKkaeMnN4eCKow cpese;

3. AHanmsnpoBaTh nHpopmaumio, pechepupoBaTb U aHHOTUPOBATb TEKCThI.

MpepekBU3NTbLI

WHoCTpaHHbIN A3bIK Kasaxckui i3blK  PycCkuii f3biK

MocTpekBu3uThbI

OcHOBbI 6MOTEXHOIOrMYECKOro NPon3BOACTBa WHaycTpuanbHasi 6UOTEXHOIOMUS

MpodeccrmoHanbHO-OpUEHTUPOBaHHbIE A3bIKY

Limkn ancumnnuHbl BasoBble AncUUNANHBI
Kypc 2

KonunyecTBo akaieMnyeckmx KpeauTos 3

(dopma KOHTPOSIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue copepxaHus AUCLUNIIUHDI

B xofe u3yyeHus AMCUMIMINHBI U3Yy4YatoTCs, CreymnasnbHbi NpogeccmoHarbHO- OPUEHTUPOBAHHbIN MaTepuas, npopeccuoHasnbHas
TEPMUHOJIOTNA, W ero ucrosibsoBaHne B I'IpOd)eCCMOHaJ'IbeIX cutyalumsx. OpMeHTaLlMﬂ B TeKCTax Ha pPYCCKOM, Ka3axCKom U
aHITIMAICKOM S13blKax, MOHOJIOTMYECKUE BbICKa3biBaHUS MPOGeCccCHoHasbHOro cogepxxaHus. CBs3b Npo@eccMoHasbHOro pPyccKoro,
Ka3axcKoro v aHr/IMNCKOro $3blKoB C auncuyunrisinHamn crneynasibHOCTH. O6yqul/1H npoqbeccnor-/aano- OPUEHTUPOBAHHOIoO A3biKa
3aKkJ/iro4yaeTca B ero UHTerpupoBaHmun co crneyunasibHbiMU gucyunriinHammn c LeJlbro dJOpMMpOBaHMﬂ ﬂpOdJeCCMOHaJ'IbHO 3Ha4YnMbiX
Kay4yecTB JIMYHOCTH 1 MOSTyYeHUS MPOPECCUOHANbHBIX 3HAHU.

Lienb nsy4yeHus AUCLUNIUHDBI

lNogroToBka CTYAEHTOB K OOLYEHUIO B YCTHOW M MUCbMEHHON (hopMax, Kak B rpogeccuoHasbHOW, TaKk U B couymasabHON cpepax
KOMMYHUKaLun, osiageHne KOMMyHMKaTMBHOﬁ KOMI'IeTeHL[MeI;L Hay4uTb oJsib3oBaTbCA I'lpOd)eCCMOHaﬂbeIM KaSaXCKMM/pyCCKMM/
AHITIMACKUM  S13bIKOM B pasJinyHbIxX obsacTax I'lpO(peCCMOHa}'IbHOﬁ AEeATeJIbHOCTMH, Haquoﬁ n I'lpaKTMLIeCKOﬁ pa60Te.

PesynbraTbl 06y4YeHus

ON2 AHannsupoBaTb M KPUTMYECKU OCMbIC/IMBATL COLMAIbHO U MPOGECCUOHANbHO 3HAaYUMBbIA ONbIT, 3(PekTUBHO obLyaTbCs B
Me)KKyJ'IbTypHOﬁ cpejge B yCTHOl;I W MMCbMEHHOW d)opMe, B TOM 4Yucsie Ha UHOCTPaHHOM s3biKe

Pe3ynbTaTbl 06y4eHUs1 No AUCLMMNIMHE

1. lMepeBognTb OPUrMHANbHYHO NUTEpPaTypy MO M36PaHHOM CrieynanbHOCTU U HOPMYAMPOBaTb MO CMbICTY [PEAJIOKEHUS Ha
Ka3axCKOM, PyCCKOM U UHOCTPaHHOM Si3blKax;

2. leMOHCTpUpoBaTh Ha TPeX si3bikax MHGHOPMaLMIO B COOTBETCTBMM C LeSISIMU U 3ajjadamu o6yyeHus (pegepat, aHHOTauus, pestome);
3. UHTepnpeTupoBaTh YCTHble COOGLYEHUSI Ha MPOpeccuoHaslbHble TeMbl, B TOM YMC/E€ C WCIMOJIb30BAHUEM MY/IbTUMEANNHbBIX
TexHoJiormuy,

MpepekBn3nTbI

WNHOCTpaHHbI A3bIK Kasaxckuil A3bIK  PyCCKui A3bIK
MocTpekBu3uUTbI

OcHOBbI 6MOTEXHOAOM MU lpoMmbiiuneHHasi 6GUOTEXHOIOMUS

Pa6oTta c npodeccuoHanbHO- OPUEHTUPOBAHHBIM TEKCTOM

Linkn gucumnnmHbl basoBble AUCLUMANHDI

Kypc 2

KonunyecTBo akafemMunyeckmx KpeanTos 3

dopMa KOHTPONA 3HaHWUW Ok3ameH

KpaTKoe onncaHue cogepXxaHna guCcuunyinHbl

HAucuymnnnHa wu3yyaet crneuyn@uky nUCbMEHHON U YCTHOW peyn B cpepax Hay4yHOro, OO6LYECTBEHHO — [OJIMTUYECKOIO,

I'IpOd)eCCMOHa}'leOI'O O6LL[eHMﬂ,' OCHOBHbI€ M0JI0XKEeHUH AOKJ/1a40B, 6606/.1, }'IeKL[Mﬁ,' AenaTtb JIOTM4YHO I'IOCTpOEHHbIﬁ, ACHbIN AOoKnag Ha
I'IpOd)eCCMOHa}'IbHyI'O TeMaTUKy, BOCIIPUHNUMATb U NOHNUMaTb CTUJIUCTUYECKNE 0CO6eHHOCTHU CJ/IOBapHOro cocraBa aHIIMACKOro si3bika B
ccpepe l'lpOd)ECCVIOHa}'IbHOI'O 06LL[eHMFI,' TEKCTbl pa3HbIX XXaHPOB N yMeTb UX aHain3npoBaTtb N MOXXET UCI0J/Ib30BaTb MH(pOpMaLlMI'O B
KOMMYHUKaLunn.

Lienb nsyyeHus aucumninHbl

O6yquMe I'lpOd)eCCVIOHaJ'IbHO — OPUEHTUPOBAHHOMY UHOA3bIYHOMY O6LLleHMI'O C pa3BuTneM JINYHOCTHbIX Ka4yeCTBCTy4eHTa, 3HaHuemMm



KYJ/1bTYPbl CTPaHbl N3y4aeMoro i3bika n ano6peTeHMeM crieynalibHbIX HaBblKOB.

PesynbraTbl 06y4yeHus

ON2 AHanusumpoBaTb M KPUTUYECKM OCMbICAMBATb COLMASIbHO M MPOPECCUOHANIbHO 3HAYUMBbIA OMbIT, 3QGEKTUBHO 06L4aTbCS B
MEXKYJ/IbTYPHOW CPese B YCTHOM M MUCbMEHHOU (YOpMe, B TOM YnC/1e Ha MHOCTPaHHOM S13bIKe
Pe3ynbTaTbl 06y4eHMs No AUCLMNIIMHE

1. [pUMEHSITb YCTHYH U MUCbMEHHYHO peyub B cihepax npopeccrnoHabHOro, Hay4YHoro, 06LeCTBEHHO —MNONTUYECKOrO OBLLEHUS];

2. YyactBoBaTb B I'lpOd)eCCMOHaﬂbHOIZ ANCKYyCCUN, Hay4HbIX ,qe6aTax, NMpeHunsx, 6ece,qax Ha Ka3axCKOM, pyCCKOM U MHOCTPaHHOM
A3blKax;

3. ﬂeMOHCTpMpOBaTb HaBblKW T[10OCTPOEHNA W opraHn3aymnnm TeKCcTa B aHI/INACKOM f3blKe B paMKax I'IpoqbeCCMOHafleO -
06YCJI0B/IEHHBIX CUTYaLUA.

MpepekBU3NTbI

UHoCTpaHHbIN A3bIK Kasaxckui 13blK  PycCkuil fi3biK

MocTpekBu3uThbI

OcHOBbI 6MOTEXHOI0rMYECKOro NPon3BOACTBa WHaycTpuanbHas 6UOTEXHOIOMUs
BuounH)xeHepusa

Linkn gncumnnnHol basoBble gncumMnnunHbl
Kypc 2

KonunyectBo akaeMnyecknx KpeanToB 5

(dopma KOHTPOJIA 3HaHWI 9k3aMeH

KpaTkoe onucaHue coaep)XxaHus QUCLMUMINHDI

AvcynnanHa nsyyaet NpuMeHeHne MeTOZOB M MOHATUA 6uosiorun (M, BO BTOPYHO ouyepesb, MHPOPMAaTUKM U MaTeMaTUKU, XUMUMY,
U3MKN) [ peLeHNs aKTyaslbHbIX MPO6/IeM CBSA3aHHbIX C HayKaMu O XXWBbIX OpraHu3max, C MCrosib30BaHNEM CUHTETUMYECKMX U
aHaINTUYECKNX METOLOOMMIA MHXXEHEPHOIO Aies1a; HOBEWLINE METOAbI UCCEL0BAHUS, CNOb3yeMble A5 PeLeHUs] GUONHKEHEPHbIX
3afav; buoHxeHepus 419 pasBUTUS U N3YYEHUS MPUMEHEHNS KMBbIX OPraHW3MOB B OCHOBHOM, UCIMO/b3YeT 6bICTPO Pa3BUBAKOLLyHOCS
chepy MonekyapHou 6uosoruu.

Llenb nsyyeHus AuCLMNINHbI

«BUONHXKEHepUsI» ABNSETCS 03HAaKOMJIEHNE CTYAEHTOB C MEXANCLMNNINHAPHBIMY JOCTUKEHNAMU B 061aCTU UHKEHEPUM, BUOSIOrUN U
MeauLNHBI.

PesynbraTbl 06y4YeHus

ON3 [puMeHsITb (yHAaMeHTaslbHble 3aKOHbl (U3NKM, S/1IEMEHTbI JIMHEWHOW anrebpbl, AnpdepeHymnanbHoe M UHTerpasbHoe
WUCYNCIIEHNST B MaTeMaTUYeCKuX 3ajayax Gusnmkym m MateMaTMyecKue MeTogbl ONUCaHWs (PU3NYECKMX MPOLECCOB, NPOTEKAIOLMX B
npupoge, B TOM YUC/IE B OPraHN3Me XUBbIX CYLLEeCTB

ON4 [MpuMeHsITb OCHOBHbIE CTEXMOMETPUYECKME 3aKOHbI XUMUM TPU PELUEHNN PACYETHbIX 33a[ay, 3aKOHOMEPHOCTU MPOTEKaHUs
pPa3fINYHbIX TUMOB peakUmui, paccyuUTbiBaTb SHEPreTUYECKME XapaKTEPUCTUKN XUMUYECKMX MPOLECCOB U KOIMYECTBO KOMMOHEHTOB
pacTBOpOB 3aZaHHOM KOHLeHTpaLuum

ONS5 AHanunaupoBaTb OCHOBHbIE MPOLECCHI N ABJIEHWUS, MPOUCXOA[ALLMNE B XUBOU U HEXUBOWU MPUPOZE M ONpefesnsaTb MPUHUNIbI
CTPYKTYPHOW M (PyHKLMOHA/IbHON OpraHn3aLmmn 61Moa0rn4ecknx 06 beKTOB, BO3MOXHbIE ryTU 6UOCUHTE3a K/THOYEBLIX UHIPEANEHTOB U
LeneBbIX NPOAYKTOB AJ151 BbI6opa ONTUMasIbHbIX YCI0BUI 6MOTEXHOIOMMYECKOro npoLecca

ON6 O06bsCHATE  MOPPOPU3NOIOrNYECKNE, BUOXUMUYECKNE, MOJEKYSPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BLEKTOB B MOJIEBbIX, 1a60PATOPHbIX M MPOMBILLIEHHbIX YCIIOBUSAX W BbIMOJIHATH Ka4YeCTBEHHbIE U KOJIMYECTBEHHbIE aHasn3bl C
npuMeHeHnem d)l/I3I/IKO-XI/IMMLleCKI/IX n MI/IKpO6MOI'lOI'I/ILIeCKMX MEeTOoA0B npun KyJibTUBNPOBaHUN OTAEJIbHbIX K/IETOK MUKPOOPraHn3moB
ON7 TpUMeHATb MUKPOOPIraHU3Mbl, PaCTEHUS UM XUBOTHbIE B Ka4YeCTBE O6BEKTOB AJI HayYHbIX MCCNELOBaHUIA U MPaKTUYECKUX
yenen, MpUMEHSIEMbIX B Pa3/inyHbIX 061acTsX 6UOTEXHOIOMUMN

PesynbraTbl 06y4eHuMs No gucuunanHe

1. TlpumeHsATb B npoheccHoHasbHONW [esATe/IbHOCTU COBPEMEHHbIE MPEeACTaB/eHUss 06 OCHOBax OGMOTEXHO/IOMMYECKUX U
6UOMELNLMHCKNX PON3BOACTB, FEHHOM MH)XXEHEPUM, HAaHOBUOTEXHOSIOMMM, MOSIEKYISIPHOIO MOAE/IMPOBAHUS;

2. OyeHnBaTb M NPOrHO3MPOBaTbL MEPCMEKTUBHOCTb O6BLEKTOB CBOEM MPOpeccCUoHanbHOM AeATENbHOCTU 4151 GUOTEXHOIOMMYECKUX
Mpon3BOACTB;

3. Onpepensito NPUHUMMbI COBPEMEHHON OUOTEXHOIOMMM, MPUEMbI TEHETUYECKON WHXEHEPUM, OCHOBbI HAHOBUOTEXHOIOMMN W
MOJIEKYSISIPHOIO MOAEIMPOBAHUS.

MpepekBU3NTbI

MuwyeBas MUKPOGUOIOTNSI U CaHUTapHasi TMrneHa

MocTpekBusuThbl

OCHOBbI 6MOTEXHOIOMMYECKOro Npon3BoACTBa WHAaycTpuanbHas 6MOTEXHOOMUS Mukpo6uonornyeckme OCHOBbI
6UOTEXHOSIOMMYECKMX MPON3BOACTB

KnetouyHas 6uoTexHonorus

Limkn ancumnnuHbl BasoBble gncunUnAnHbI
Kypc 2

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMINIIUHDI

AvcuynnnnHa n3yyaet TeopeTudeckme OCHOBbI KI€TOYHOM GUOTEXHOOMMM; FreHOMMKY, MPOTEOMUKY M BUOUHGBOPMATHUKY; CTPYKTYPHYIO,
(YHKYMOHANBHYIO M CPAaBHUTENIbHYHO T€HOMMKY Kak OCHOBY CO3J4aHWUs FeHHOMH)KEHEPHbIX KOHCTPYKUWMA Ha K/IETOYHOM YPOBHE;
MPOTEOM Pa3/IMYHbIX BUFOB OPraHM3MOB, €ro (pyHKLMOHANIbHYIO OpraHu3auuio U perynaumio; 6MouHGOpMaTuKy B M1aHMpoBaHuy,
opraHu3auum U peanvauymm 6UMOTEXHOOMMYECKUX 3a/lay; XapaKTepPUCTUKY KIIETOK, KYNbTUBUPYEMbIX in Vitro; nuTaTesnibHbie cpegbl u
YC/I0BUSI KyNIbTUBUPOBAHUS; KyJIbTYpY KJIETOK B MPOU3BOACTBE 6MOIOMMYECKU aKTUBHbIX COEAUHEHNI.

Llenb u3yyeHus aucuunnmHbl

MonyyeHne cTyfeHTaMu nNpesAcTaBieHnii 0 Hanbosee NepcrneKTUBHbIX HanpaB/eHUsIX Pa3BUTUS ee B MUPE, OKa3aTb B3aMMOCBSI3b ee
pas3BUTUS C JOCTUXKEHUSIMU B 06J1aCTU MOJIEKY/IIPHON GUOSIOMMU, KIIETOYHOM U MOJIEKYSIIPHOM 61MOPU3NKH, BUOXUMUM, MOSIEKYIISIDHOM



reHEeTUKY, MUKPOBUOISIOrnM, MOSIEKYISIPHON UMMYHOJI0rM 1 6UONHGBOPMATUKM.

PesynbraTbl 06y4yeHus

ON5 AHanuaupoBaTb OCHOBHbIE MPOLECChI U ABJIEHUS, NPOUCXOJALUMNE B XKXMBOW M HEXNBONI NMPUPOAE M ONpeaensiTb npuUHYMbI
CTPYKTYPHOW 1 QyHKLMOHAIbHOW OpraHu3aLum 61M0oa0rn4ecknx 06beKToB, BO3MOXHbIE MYyTU 6BUOCUMHTE3A KIIHOYEBbIX MHIPEANEHTOB U
LeneBbIX MPOAYKTOB A4J19 BbI6OPa ONTUMasIbHbIX YC/0BUI 6BUOTEXHOIOrMYECKOro fpolecca

ON6 O6bsCHATL  MOPPOPU3NO0IOrNYECKNE, BUOXUMUYECKNE, MOJEKYNSPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BEKTOB B M0J1EBbIX, TAGOPATOPHLIX U MPOMBILLIEHHBIX YC/IOBUSIX U BbIMOJHSATL KAY€CTBEHHbIE U KOJIMYECTBEHHbIE aHan3bl ¢
MpUMEHEHNEM (PUINKO-XUMUYECKUX N MUKPOBUOIOrMYECKUX METOLOB MPU KYNbTUBUPOBAHUM OTAEbHBIX KIIETOK MUKPOOPraHU3MOB
ON7 [pUMeHSATb MUKPOOPraHU3Mbl, PACTEHUSI UIIN XXUBOTHbIE B KaYeCTBE OGBEKTOB A/ HayYHbIX UCCIEA0BaHUIA M NPaKTUYECKUX
Lenedi, IpUMEHSIEMbIX B Pa3/INYHbIX 0611aCTAX 6BMOTEXHOIOMMN

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. Ucnonb3oBaTb NPUHUMIBI CTPOEHUS U DYHKLIMOHNPOBAHUS XXUBbIX KIIETOK AJ15 10J1y4EHNUs1 GUOTEXHOIOMMYECKOro NPOAYKTa;

2. Ucrionb3oBaTb COBPEMEHHbIE MHPOPMALMOHHbIE TEXHOIOMMM, B TOM YUC/le 6a3bl JaHHbIX M MaKeTbl MNPUKAaAHbIX NPorpamMMm, Ass
peLueHusi 3agay KJ1IETOYHOU 6UOTEXHOI0INY;

3. Micnonb3oBaTh TeopeTUYECKME 3HAHUS U MPAKTUYECKME HaBbIKU B 06/1aCTU FeHHOW MHXXEHEpUH.

MpepekBU3NTbI

06beKTbI 6UOTEXHOIOMUN

MocTpekBusuThbl

MuweBasa  6uotexHosorns MeTtoabl  aHanuM3a  nULWeEBbIX  NPOAYKTOB MuKpo6uonornyeckuii  KOHTPOJsib
6UOTEXHOSTOMMYECKMX MPON3BOACTB

KynbTypa KNneTok pacTeHui

Limkn ancumnnuHbl BasoBble gncunUnAnHbI
Kypc 2

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

HAucymnnnHa nayvyaer pocT KJIeTOK B Ky/nbType; AeanpgepeHymayms n kKasaaycoobpa3oBaHue, 6UOIOMUS Ky/IbTUBUPOBAHUS KIIETOK;
KYZIbTUBUPOBAHNE KNIETOK B XWUAKOW CpeAe; nutaTesibHble Cpefbl; NMPUHUMUMbI U METOAbl Ky/NbTUBUPOBAHUS KJIETOK PacTeHW;
KJIOHa/IbHOE MUKPOPAa3MHOXEHNe pacTeHu; Noay4YeHne BTOPUYHbIX METABOIUTOB C MOMOLLYbIO KY/bTYPbl KETOK M TKaHEel pacTeHu;
coxpaHeHne reHo(oHZa BbICLUMX PaCTeHWIt B KOMNEKUMAX M KPUOGaHKax; WCrob30BaHME Ky/bTypbl KAETOK A peLieHus]
TEOPETUYECKUX BOMPOCOB BUOSIOrNMN PACTEHUI.

Llenb u3yyeHus aucuunnmHbl

O3HaKOMJIeHNe CTYAEHTOB C OCHOBaMM UCIOJIb30BaHMNS KIETOK PaCTeHMIi B 6UOTEXHOIOMMMN.

PesynbraTbl 06y4YeHus

ON5 AHannaupoBaTb OCHOBHbI€ MPOLECChI U SABJIEHUS, MPOUCXOZALUME B XKXMBOW M HEXMUBOA NPUPOAE M ONpPeaensiTb NPUHUMIbI
CTPYKTYPHOU 1 yHKLMOHAIbHOMN OpraHu3aLmum 6MoI0rmyecknx 06beKTOB, BO3MOXHbIE MYTU GBUOCUHTE3A KITHOYEBbLIX MHIPEANEHTOB U
LjeneBbIX NPOAYKTOB 4J151 BbI60opa ONTHUMaslbHbIX YC/I0BUIA BUOTEXHOIOMMYECKOro NpoLjecca

ON6 O6bACHATE  MOPPOPU3NOIOrNYECKNE, BUOXUMUYECKNE, MOJEKYNSPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BEKTOB B M0JIEBbIX, TAGOPATOPHLIX U MPOMBILLIEHHBIX YCIOBUSX M BbIMOJIHATD KAYECTBEHHbIE M KOJIMYECTBEHHbIE aHan3bl C
MPUMEHEHNEM (PUINKO-XUMUYECKUX N MUKPOBUOSIOrMYECKUX METOLOB MPU KYNbTUBUPOBAHUM OTAEbHBIX KIETOK MUKPOOPraHN3MOB
ON7 anMeHFITb MUKPOOPraHn3Mmbl, pacTeHnsa njin XXMBOTHble B KayecTBe 06bEeKTOB A1 Hay4HbIX MCCI'le,qOBaHI/Iﬁ U npakTnyeckmnx
uenen, MpUMEHSIEMbIX B Pa3/inyHbIX 061acTaX 6UOTEXHOIOMUMN

PesynbraTbl 06y4eHuMs No AucuunanHe

1. [pUMEHATb 3HaHWE MPUHLMIOB K/IETOYHOM OpraHu3aumu 6UOSIOrMYECKUX O6BLEKTOB, BUOGBUINYECKUX M BUOXUMUYECKUX OCHOB,
MeM6paHHbIX MPOLECCOB U MOJIEKY/IAPHBIX MEXaHU3MOB KU3HEAEATE/IbHOCTY;

2. [porHo3npoBaTh NOCAeACTBUA UHTPOAYKLMM PAaCTEHUH, CO3AaHHbIX 6UOTEXHOIOMMYECKUMU METOZaMu;

3. Micnonb3oBaTb 6MOTEXHONOrMYECKME MPUEMbI 4151 MOBbILLIEHUS YPOXKANHOCTYN U YCTOMYUBOCTU BasKHENLLMX CEJTbCKOXO3SNCTBEHHbIX
KynbTyp.

MpepekBU3NTbI

®usnonorns pacteHni

MocTpekBu3uThbI

®OUTOropMOHbI B GUOTEXHOIOMMU BUOTEXHONOMNS OTOTPOGDHBIX MUKPOOPraHN3MOB

OcHOBbI 6UOTEXHONOMUK MUKpoopraHnamos

Limkn aucumnnuHbl BasoBble aucuMnAnHbI
Kypc 2

KonunyecTBo akaieMn4yeckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue cogep>XxaHus gUCLUMIIMHDI

,ﬂVICLlVII'IJ'IMHa n3y4vyaetr UCTOpUKO pas3BuThA, Uen KW 3agaqdn 6VIOT€XHOJ'IOI'VIM,' OCHOBbI MVIKpO6MOJ'IOI'M‘-IeCKOl7I 6MOT€XHOJ'IOI'MM,'
nepcreKTnBbl pa3BUTUA, OCHOBHble HarpaBJieHusa 6MOT€XHOHOI'VIM,’ MOHATNE «aBToCesieKynsa» U «nonynsaynoHHas yCTOﬁ‘-IMBOCTb»;
COBpeMeHHble MeToAbl CO3[4aHnA MNPOMbILLJIEHHbIX WTaMMOB MWKPOOPraHn3MoB U npo6neMa COXpaHeHnA UX LieHHbIX CBOl}iCTB,'
OCHOBHble MeTOoAbl XpaHeHns LUTaMMOB MUKPOOPraHn3mMos, 6MOT€XHOHOFVI‘4€CKM€ npouyeccsol: cucrtematTnlaynro, Ctaguro n npnuHUnbl
OCyLeCTBJ/IeHUA, Ky/1bTUBUPOBaHnNe MMKpOOpI'aHM3MOBM CoCTaBJieHne peuyenTypbl nuTaTesibHoM cpeabl AnA  KynbTuBupoBaHUA
MUKPOOPraHU3MOB.

Lienb nsyyeHuss AUCLUMNINHbBI

I'IonyquMe CTyAeHTaMun 3HaHUM o yesnsax n 3agadax 6MOT€XHO}'IOI'MM, npuHynnax n 0COBEHHOCTAX MMKPO6MO}'IOI'I/1LIGCKMX npoyeccos,
MeTogax rnoJsiy4eHnUs BbICOKOMPOAYKTUBHbIX TMPOMbILLJIEHHbIX LUTaMMOB MUWUKDPDOOPraHNn3mMoB, MeTohax ux KyJ/IbTUBUPOBaHUA U
XPaHeHus. [lo3dHakoMUTb C NPOMbILLZIEHHBIM  T1PON3BOA4CTBOM aHTM6MOTMKOB, d)epMEHTOB, aMUWUHOKNC/IOT, noJsincaxapungos,
OpraHn4eCKux Knucsiot n Hel;ITpa}'IbeIX NnpoAyKTOB, 6aKTepMa}'lebIX cpeacTB 3alnTbl paCTEHMﬁ n y,qo6peHm71, 6esika O[HOKJIETOYHbIX



OpraHu3MoB U T.4.

PesynbraTbl 06y4yeHus

ON5 AHanuaupoBaTb OCHOBHbIE MPOLECChI U ABJIEHUS, NPOUCXOJALUMNE B XKXMBOW M HEXNBONI NMPUPOAE M ONpeaensiTb npuUHYMbI
CTPYKTYPHOW 1 QyHKLMOHAIbHOW OpraHu3aLum 61M0oa0rn4ecknx 06beKToB, BO3MOXHbIE MYyTU 6BUOCUMHTE3A KIIHOYEBbIX MHIPEANEHTOB U
LeneBbIX MPOAYKTOB A4J19 BbI6OPa ONTUMasIbHbIX YC/0BUI 6BUOTEXHOIOrMYECKOro fpolecca

ON6 O6bsCHATL  MOPPOPU3NO0IOrNYECKNE, BUOXUMUYECKNE, MOJEKYNSPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BLEKTOB B MOJIEBbIX, 1a60PATOPHbIX U MPOMbILLIEHHbIX YCIIOBUSAX W BbIMOHATH Ka4eCTBEHHbIE U KOJIMYECTBEHHbIE aHa/n3bl C
MPUMEHEHNEM PU3NKO-XUMUYECKUX U MUKPOBUOJSIOrMYECKMUX METOLAOB NPU KYJIbTUBUPOBAHUN OTAE/IbHbIX KIIETOK MUKPOOPraHn3mMoB
ON7 lNpumeHATb MUKPOOPraHn3Mbl, PaCTEHUS] U XUBOTHbIE B Ka4eCTBE OOBLEKTOB AJ/I1 HayYHbIX UCCNELOBaHWA U MPaKTUYeCcKnx
yeneu, MPUMEHSIEMbIX B Pa3/iniHbIX 061acTsiX 6UOTEXHOIOMMUMN

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. OnpeaensTe YACTOTY M aKTUBHOCTb KY/bTYP M NpenapaToB, KOHTPO/MPOBATh POCT MPOJYLEHTOB;

2. Uicnonb3oBaTb 3HaHUSI 0 GUOTEXHOSIOMMN MUKPOOPraHM3MOB B IPaKTUYECKOM AESTE/IbHOCTY;

3. AHanu3npoBaTb NPaKTUYECKU M0S1e3HbIE CBOWCTBA 06 BEKTOB GUOTEXHOIOMMN.

MpepekBU3NTbI

06beKTbl 6uoTeXHOOrMK [N eBasi MUKPOBUOJIOrUs

MocTpekBusuThbI

OCHOBbI ~ Hay4HbIX  UCClIe[0BaHum dkosnornyeckasi  6MOTEXHOJIOMUS Mukpobuonorudeckuit  KOHTPOJIb

6UOTEXHOSTOMMYECKMX npon3BoACTB

OcHoBbI TOoBapoBeaeHus

Limkn aucumnnuHbl BasoBble ancuUnANHbI
Kypc 2

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

AvcynnanHa un3yd4aeT cucTemMaTu3auyuro TOBapOB C MPUMEHEHUEM METOAOB Kaaccupukaumm u KOZMPOBaHWUS, ynpaBrieHue
acCcopTUMEHTOM OpraHu3aLMu; OCHOBOMOIAraroLymMx xapakTepUCTUK ToBapa, COCTaBJISIOLYMUX €ro MOTPEBUTEIbHYH CTOMMOCTb, @ TaKxXe
BO3MOXHBIX UX M3MEHEHWI Ha BCex aTarax TOBapOABUXEHUS, TOBapOBeYeCKas XapaKTepUCTUKa KOHKPETHbIX TOBapOB; MOTPEGHOCTU
M Tpe6oBaHMS K KayecTBy TOBapOB, TOBApOBEAYECKMI aHa/iM3 W 3KCrepTusa TOBapoB; MOTPe6UTENIbCKUE CBOWCTBA TOBapoOB;
rokasaTtenu kayecTBa TOBapOB; OL{eHOYHas! AEeSITe/IbHOCTb B TOBapOBEAEHUMN.

Lienb u3yyeHus aucuunnmHbl

M3ydyeHne TeopeTUYeCKMX MOJIOKEHUN, CBOMCTBEHHbIX BCEM TOBapaM He3aBMUCUMO OT MX K/1acCOB, MOAK1acCoB U rpyni, MpuobpeTeHune
MepBUYHbIX YMEHUI MPUMEHATb OTAE/bHble MeToAbl TOBapOBEAEHUs, ONpeAeNsTb OCHOBOIMOMararolmne XapakTepucTuky ToBapos,
Hay4YuTCSA OLjeHMBATb M COXPaHATbL ero Ka4eCcTBO Ha aTanax rnpou3BoACTBa, TOBAPOABUXEHUS N UCTIO/b30BaHNS.

PesynbraTbl 06y4eHus

ON3 [puMeHsITb (yHAaMeHTa/lbHble 3aKOHbl (U3NKK, S/IEMEHTbI JIMHENHOW anrebpbl, AunpdepeHynanbHoe M WUHTerpasbHoe
ucYnCneHnsi B MaTeMaTU4YeCKuX 3agayvyax QUMK u MaTeMaTMyeckme MeETOAbl ONMUCaHUS (U3NMYECKMX MPOLECCOB, MPOTEKAKLWMNX B
npupoAe, B TOM YNCIIE B OPraHN3Me XUBbIX CYLLECTB

ON5 AHanuaupoBaTb OCHOBHbIe MPOLECChI U SIBJIEHUS, NMPOUCXOZALUNE B XMBOW M HEXMUBONA NMPUPOAE M ONpeaensiTe npUHUMIbI
CTPYKTYPHOU 1 PyHKLMOHAIbHOV OpraHu3aLmum 6M0o0rm4yecknx 06beKTOB, BO3MOXHbIE NMYTU BUOCUHTE3A KITHOYEBbLIX MHIPEANEHTOB U
LeneBbIX MPOAYKTOB A5l BbI6Opa ONMTUMasIbHbIX YC0BUI 6MOTEXHOIOMMYECKOro npoLyecca

ON6 06bsicHATE Mopopuanonornyeckme, GUOXUMUYECKNE, MOJIEKYNISIPHO- FEHETUYECKUE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6MO06BLEKTOB B MM0JIEBbIX, J1a60PAaTOPHbIX M MPOMbILLIEHHbIX YCIIOBUSIX U BbIMOJHATD Ka4eCTBEHHbIE U KOJIMYECTBEHHbIE aHa/n3bl C
MpUMEHEHNEM HUNKO-XUMUYECKUX U MUKPOBUOJIOrMYECKMUX METOLAOB NPU KYSbTUBUPOBAHUN OTAE/IbHbIX K/IETOK MUKPOOPraHU3MoB
ON11 Ucnonb3oBaTb MHPOPMAaLMOHHbIE PECYPChI A/ MOUCKA M XpaHeHUsi MHGopmMmaLumm, pabotaTb C 3JEKTPOHHbIMU TabsnLamu,
cUCTEMaTU3NPOBATb flaHHblE, paboTaTb C 6a3aMu JaHHbIX

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. Pacrio3HaBaTb K/accuukalyMoHHbIe rpynnbl TOBapoB;

2. AHanuanpoBaTb CTaguu U aTarbl TOBapPOBEAEHMNS;

3. AHanuanpoBaTb CTaguu U aTarbl TEXHOJIOrMYECKOro 1Ka ToBapoB.

MpepekBU3NTbI

MuweBasi MMKPOGUOIOIUs U CaHUTapHasi T’MrmeHa

MocTpekBusuThbl

3KCI‘IepTM3a nuiujeBblX MPOA4YKTOB GesonacHocTb nuijeBbiX NMpoayKToB MeTO,quIOI’MFl Hay4Ho- Mccne,qosareanKoﬁ
paborTbl

COBpeMeHHbIe MeTo/bl co3aaHuAa NpomMbillIeHHbIX LWUITaMMOB MUKPOOpPraHU3mMoB

Limkn ancumnnuHbl BasoBble gncunUnAnHbI
Kypc 2

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue cogep>xaHus AUCLUMIIUHDI

AvcuynnnnHa usyyaet perynsymio MetTabosmama B MUKPOGHOM KIIETKE, MHAYKUMIO U PErPecCuIo CMHTe3a (hepMEHTOB, Perynsaumo m
npoTeonns MeTaboansma, MeToAbl BblJ€JIEHNS MYTaHTOB M MyTareHes, rmépuansalms dyKapuoTUIecKUX MUKPOOPraHU3MOB, FreHHYH
MH)XEHEepHs MPOMbILLSIEHHO BaXHbIX MUWUKPOOPraHW3MOB, KOHCTPYMpPOBaHWE LITaMMOB [POAYLEHTOB MHTEP(EPOHOB 4YeslioBeka.
9KCMNPECCUIO YY)KEPOAHbIX FEHOB B MUWKPOOPraHW3Max, KOHbIorauus v naasmuibl y GakTepuii, BEKTOPHbIE MOJEKY/bl, CUsHUE
MpOTONIacToB, KOHCTPYMPOBAHME LUTAMMOB MPOAYLEHTOB NEPBUYHbIX META6OINTOB.

Lienb nsyyeHuss AUCLUMUMNINHbBI

lMony4yeHne 3HaHWIi B 06/1aCTU COBPEMEHHbIX METOZOB CO3A4aHMS MPOMBbILIEHHbIX LITAMMOB MWUKPOOPraHU3MOB, MPUMEHEHNE
M0J1y4YeHHbIX 3HaHWIA B NPaKTUYECKOWN [eSTe/IbHOCTMY.



PesynbraTbl 06y4YeHus

ONS5 AHanunsupoBaTb OCHOBHbIe MPOLECChl M SIBJIEHUS, MPOUCXOAZALLMNE B XUBOU U HEXUBOWU MPUPOZE M onpefesnsTb MPUHUNMbI
CTPYKTYPHOW M (PyHKLMOHA/IbHON OpraHn3aummn 61Mon0rn4ecknx 06 beKToB, BO3MOXHbIE MyTU 6UOCUHTE3a K/THOYEBLIX UHIPEANEHTOB U
LeneBbIX NPOAYKTOB AJ151 BbI6opa ONMTUMasIbHbIX YC0BUI 6MOTEXHOIOMMYECKOro npoLecca

ON6 06bsCHATL  MOPPOPU3NOIOrNYecKne, 6GUOXUMUYECKNE, MOJEKYSPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6M006bEKTOB B r0JieBbIX, naéopaToprlx U NMPOMBbILLJIEHHbIX YyC/10BNAX W BbIMOJIHATE Ka4YeCTBEHHbIE W KOJINYECTBEHHbIE aHalln3bl C
MpUMeEHEHNEM HUNKO-XUMUYECKUX U MUKPOBMOJIOrMYECKMUX METOAO0B MNPU KYJbTUBUPOBAHUN OTAE/IbHbIX K/TIETOK MUKPOOPraHU3MoB
ON7 TpUMeHATb MUKPOOPIraHU3Mbl, PaCTEHUSI UM XUBOTHbIE B KaYeCTBE O6BLEKTOB AJIS HayYHbIX UCCNELOBaHUA U MPaKTUYECKUX
yenel, MpUMEHsIEMbIX B Pa3/inyHbIX 061acTsX 6UOTEXHOIOMUMN

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. [lpoBOAUTE MUKPOCKOMUIO C MOMOLLbHO CBETOBOIO MUKPOCKOMNA; KY/bTUBUPOBATL MUKPOOPraHN3Mbl C UCM0JIb30BaHUEM Pa3INYHbIX
nUTaTesIbHbIX CPEeS, B T.4. B @aHa3POBHbIX yC/I0BUSIX;

2. Bblgenstb YUCTYHO KyJbTYpYy MUKPOOPraHW3MOB PasinyHbIMU METOAaMu; MAEHTUPULMPOBATL MUKPOOPraHM3Mbl C [OMOLYbHO
MUKPOCKOMNYECKUX, KySIbTYpasibHbIX U GUOXUMUYECKUX METOLOB;

3. lMogrotaBnauBaTh OKpalLeHHbIe 6aKTEPUOIOrNYECKME NpenapaTbl MUKPOOPraHU3MOB.

MpepekBU3NTbI

MuweBasi MMKPOGUOIOIrUs U caHUTapHasi rurmeHa Mukpo6uonorus n GUOTEXHOI0rUS B MSICHOM M MOJIOYHOM MPOMbILLIEHHOCTHN
MocTpekBusuThbl

Ce}'leKLlMFI NMPOMBbILLJIEHHbIX LUITAMMOB MUKPOOPraHn3moB MMKpOOpI'aHM3MbI 6p0,[[Ml‘lele npon3BoACTB

buoTexHonorus XXMBOTHbIX

Limkn aucumnnuHbl BasoBble ancuUnANHbI
Kypc 3

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

AucuynnnnHa n3ydyaerT MeToAbl KJIOHMPOBAHUS, CTPYKTYpPYy FE€HOB XXWUBOTHBIX; FEeHETUYECKYO TpaHCQOPMauuto 3apoAbllieBbiX U
COMaTU4YeCKNUX KJIeTOK XXUBOTHbIX, MeToA4bl NCKYCCTBEHHOIO0 OMnJiIo40OTBOPEHUA, MOJSIyHeHUA TPaHCIreHHbIX >XWUBOTHbIX; [10Jly4eHUs
aNINIOQEHHbIX  XXUBOTHbIX (FreHeTUYeCKMX XuMep) U  BOMPOCbI  KPUOKOHCEPBAaLUMM [OJOBbIX M 3aPOAbLILLEBbLIX  K/IETOK;
0611e61010rN4ecKme OCHOBbI GUOTEXHOIOTUM XKUBOTHBIX;, MOAXOAbI K KIETOYHOU M 3MOEPUOSIOrMYECKON WHXKEHEepUU; NPpUHLMMbI
KJIOHUPOBAHUS U TEHETUYECKON TpaHChopMaLmm COMaTUYECKUX KIETOK; MNPEeLCTaBieHne O MPUMEHEHUN OGUOTEXHOIOMMYECKUX
METOL0B B HayKe U NMPaKTUKE XMBOTHOBOACTBA.

Llenb u3yyeHus aucuunnmHbl

03HaKOMUTb C 06BEKTaMU UCCIE[0BaHNSI U UCTOPUEN Pa3BUTUS BUOTEXHOSIOMMM, NOJYYNTb ObLLee NPeaCcTaBieHne 0 6UOTEXHOOMMMN
JKUBOTHBIX U IPUMEHEHNMN METOLOB B XMBOTHOBOJCTBE.

PesynbraTbl 06y4eHus

ONS5 AHanunaupoBaTb OCHOBHbIE MPOLECCHI N ABJIEHWUS, MPOUCXOA[ALLMNE B XUBOU U HEXUBOWU MPUPOZE M ONpefesnsaTb MPUHUNIbI
CTPYKTYPHOW M (PyHKLMOHA/IbHON OpraHn3aLmmn 61Moa0rn4ecknx 06 beKTOB, BO3MOXHbIE ryTU 6UOCUHTE3a K/THOYEBLIX UHIPEANEHTOB U
LeneBbIX NPOAYKTOB AJ151 BbI6opa ONTUMasIbHbIX YCI0BUI 6MOTEXHOIOMMYECKOro npoLecca

ON6 O06bsCHATE  MOPPOPU3NOIOrNYECKNE, BUOXUMUYECKNE, MOJEKYSPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BLEKTOB B MOJIEBbIX, 1a60PATOPHbIX M MPOMBILLIEHHbIX YCIIOBUSAX W BbIMOJIHATH Ka4YeCTBEHHbIE U KOJIMYECTBEHHbIE aHasn3bl C
npuMeHeHnem (I)I/I3I/IKO-XI/IMMLIGCKI/IX n MI/IKpO6MOI'lOI'I/ILIeCKMX MEeTOoA0B npun KyJibTUBNPOBaHUN OTAEJIbHbIX K/IETOK MUKPOOPraHn3moB
ON7 TpUMeHATb MUKPOOPIraHU3Mbl, PaCTEHUS UM XUBOTHbIE B Ka4YeCTBE O6BEKTOB AJI HayYHbIX MCCNELOBaHUIA U MPaKTUYECKUX
yenen, MpUMEHSIEMbIX B Pa3/inyHbIX 061acTsX 6UOTEXHOIOMUMN

PesynbraTbl 06y4eHuMs No gucuunanHe

1. Pasninyatb TEOPETUYECKME OCHOBBI PENPOAYKLMU 1a60PaTOPHbIX KMBOTHbIX;

2. ®opmynnpoBaTh paLmMoHaIbHYH TEXHOOMMIO MPOU3BOACTBA BbICOKOKAYeCTBEHHOM NMPOAYKLMMN XNBOTHOBOACTBA;

3. CBO6OAHO OPUEHTUPOBATLCS B PbIHKE KOMMEPYECKUX BUOTEXHOIOMMYECKMX MPOJYKTOB U1, B 3aBUCUMOCTU OT MTOCTaB/IEHHbIX LieIel,
3aHUMATbLCS HY)KHbIMU UCCIE[0BaHNUSIMU U BUOTEXHOIOMMYECKOM MPaKTUKOW;

4. OYeHNUTb NPOrpPeCCUBHYH TEXHOIOMMKO BOCIIPON3BOACTBA.

MpepekBU3NTbI

buonHxeHepusa

MocTpekBusuThbI

Me,ql/lLlMHCKaFI n BeTepnHapHas 61OoTEXHOIOMUA buotexHonorus npounsBoaCcTBa HalynoHaJlbHbIX MOJIOYHbIX INTPOAYKTOB
buoTtexHonorus paCTeHMVI

Linkn ancumnnuHbl BasoBble gUCLMNANHDI

Kypc 3

KonunuectBo aKajeMU4yeCckux KpeamTos 5

dopMa KOHTPOnA 3HaHUN 9K3ameH

KpaTKoe onuncaHue copgepXxaHna gucuunyiuHbl

AucuynnnnHa n3ydaetr KynbTUBUPYEMbIE KIETKM PACTEHMI KaK O6BbEKT GMOTEXHOJIOrMM; OCHOBHbIE Harpas/ieHUsi GUOTEXHOJIOMnM;
nMTaHne KyabTUBUPYEMbIX KJIETOK; OOLUYH XapaKTEPUCTUKY NUTaTesibHbIX Cpej; MHOroobpasme 6UOTEXHOIOMMYECKMX MPOLIECCOB;
6UOTEXHOJIOMNIO PacTeHuH, e€ creunguky; nepcrieKTMBbl Pa3BUTUSA GUOTEXHOIOMMM, TEOPETUYECKME U METOAMYECKMUE MPUHLMUIMbI
KY/IbTUBUPOBAHUA KJIETOK PaCTeHUI; NpuMeHeHue (yHAaMeHTalbHbIX 6GUOIOMMYECKMX 3HaHWI B MPaKTUYECKON JeATeNIbHOCTH,
HanpaB/IeHHOW Ha MpPOMU3BOACTBO (PEePMEHTOB, BUTAMUHOB, JIEKAPCTBEHHbIX [pernapaToB, 6e/KOB, apoOMaTU4YeCKMX BELLECTB,
KpacuTesneli u Ljenoro psga 6Moa0rn4eckn akTUBHbIX COEANHEHW.

Lienb nayyeHuns gucumnimHbl

OcBellyeHne COBPEMEHHOIO COCTOSIHUSI 3HaHUIA O GUOSIOrUN KyJIbTUBUPYEMbIX PaCcTUTE/IbHbIX KIIETOK Kak 06beKkTa 6UOTEXHONIOMUN U
BCEX OCHOBHbIX HarpaB/IeHUsIX 6UOTEXHOJIOMUMN.



PesynbraTbl 06y4YeHus

ONS5 AHanunsupoBaTb OCHOBHbIe MPOLECChl M SIBJIEHUS, MPOUCXOAZALLMNE B XUBOU U HEXUBOWU MPUPOZE M onpefesnsTb MPUHUNMbI
CTPYKTYPHOW M (PyHKLMOHA/IbHON OpraHn3aummn 61Mon0rn4ecknx 06 beKToB, BO3MOXHbIE MyTU 6UOCUHTE3a K/THOYEBLIX UHIPEANEHTOB U
LeneBbIX NPOAYKTOB AJ151 BbI6opa ONMTUMasIbHbIX YC0BUI 6MOTEXHOIOMMYECKOro npoLecca

ON6 06bsCHATL  MOPPOPU3NOIOrNYecKne, 6GUOXUMUYECKNE, MOJEKYSPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6M006bEKTOB B r0JieBbIX, naéopaToprlx U NMPOMBbILLJIEHHbIX YyC/10BNAX W BbIMOJIHATE Ka4YeCTBEHHbIE W KOJINYECTBEHHbIE aHalln3bl C
MpUMeEHEHNEM HUNKO-XUMUYECKUX U MUKPOBMOJIOrMYECKMUX METOAO0B MNPU KYJbTUBUPOBAHUN OTAE/IbHbIX K/TIETOK MUKPOOPraHU3MoB
ON7 TpUMeHATb MUKPOOPIraHU3Mbl, PaCTEHUSI UM XUBOTHbIE B KaYeCTBE O6BLEKTOB AJIS HayYHbIX UCCNELOBaHUA U MPaKTUYECKUX
yenel, MpUMEHsIEMbIX B Pa3/inyHbIX 061acTsX 6UOTEXHOIOMUMN

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. AHann3npoBaTh Cy6KyIbTUBMPOBAHNE KIIETKU U MPOBOAUTL OLIEHKY MX POCTa;

2. MpoBognTb paboTy B 1abopaTopuu, roTOBUTb NUTATESIbHbIE CPEAbI AJ151 KY/IbTUBMPOBAHUS;

3. [MogrotaBamnBaTh NUTaTebHbIE CPEALI A5 A1 KYIbTUBMPOBAHUSI U [OJIYYEHUN LieSI0r0 PacTeHNE U3 KySIbTyPbl KJIETOK.

MpepekBU3NTbI

OCHOBbI 6MOTEXHOSI0TNMN 06beKTbI 6MOTEXHOSI0rMY KieToYHasi GUOTEXHOJI0I NS
MocTpekBu3uThbI

OCHOBbI Hay4YHbIX UCCAIE[0BaHNI 9konorn4yeckasi 6UOTEXHOOMUS
CDVITOFOpMOHbI B 6uoTEexHoNorum

Linkn gncumnnuHbl BasoBble AuCUMMNINHDI
Kypc 3

KonunuectBo aKajeMUn4yeckux KpeamTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

AuvcynnnnHa wmsyyaeT OCHOBHbie BUJAbl (UTOrOPMOHOB pacTeHuy, a Takxe OUOTEXHOIOMNYECKNE MEeTOAbl WX [OTYHEeHUSs;
rOPMOHaJIbHYHO CUCTEMY PACTEHUI; CUHTETUYECKUE PEryIITOPbl PAa3BUTUSI M POCTa PACTEHUI; CUHTETUYECKME PEryasiTopbl (POCTOBbIE
BeljecTBa) M (UTOrOPMOHbI B GUOTEXHONIOMMMU PaCTEHUN; BGUOTEXHOIOMMYECKME MEeTOAbl MOYYeHUs] (UTOPEryasTopoB u
(UTOropMOHOB; reHeTu4yeckass M 3Kosormyeckass 6e30MacHOCTb [PUMEHEHUS PEryssiTOPOB POCTa;, 06LyMe YepTbl [encTBus
(UTOropMOHOB; Knaccupukaumsi UTOropMOHOB, ayKCUHbI, COAEPXaHue M pacrpesesieHne B PacTeHUsIX; XUMUYecKasl CTPYKTypa
ayKCUHOB; METa60/IM3M ayKCUHOB.

Lienb u3yyeHus aucuunimHbl

®opmupoBaHme 3HaHUI B 061aCTU UTOrOPMOHOB B GBUOTEXHOJIOTUN.

PeaynbraTbl 06y4YeHus

ON5 AHanuaupoBaTb OCHOBHbIE MPOLECCHI U SIBJIEHUS, NPOUCXOZSALUMNE B XXMBOW M HEXWUBON NMPUPOAE M ONPeaensiTb npUHUMIbI
CTPYKTYPHOW U QyHKLMOHAIbHOM OpraHu3aLum 6Mo0rm4ecknx 06bEKTOB, BO3MOXHbIE MYTU GUOCUHTE3A KITHOYEBbLIX MHIPEANEHTOB U
LeneBbIX NPOAYKTOB A4J19 BbI6Opa ONTUMasibHbIX YC/I0BUI 6BUOTEXHOIOrMYECKOro rpoLecca

ON6 O6bsCHATE  MOPPOPU3NOIOrNYECKNE, OBUOXUMUYECKUE, MOJEKYSPHO- FEHETUYECKUE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BEKTOB B M0JIEBbIX, TA60PATOPHLIX U MPOMBILLIEHHbIX YC/IOBUAX M BbIMOJIHATL Ka4eCTBEHHbIE U KOJIMYECTBEHHbIE aHaansbl ¢
MPpUMEHEHNEM (PUINKO-XUMUYECKNUX N MUKPOBUOIOrMYECKMX METOAOB MPU KyIbTUBUPOBAHIM OTAE/bHbIX KIE€TOK MUKPOOPraHN3MoB
ON7 TpuMeHATb MUKPOOPraHn3Mbl, PaCTEHUS WU XXNBOTHbIE B Ka4eCTBE O6bEKTOB A4J19 HayYHbIX UCCIAE[0BaHUIA M NPaKTUYECKUX
yenew, MpUMeHsieMbIX B Pa3/inyHbiX 0671acTAX 6MOTEXHOI0rMN

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

1. [loHUMaTb MPUHLMIIBI MOAYYEHUS U METOABI MPUMEHEHUS] PUTOrOPMOHOB;

2. AHanuaupoBaTb 6€30M1aCHOCTb MPUMEHEHUS PEryISTOPOB POCTa paCcTeHU; MPOBOANTL paboTy B 1labopaTopum;

3. Ucnonb3oBaTb OCHOBHbIE BUfbI PUTOrOPMOHOB PACTEHUM, @ TakXe 6UOTEXHOSIOMMYECKUE METOAbI UX MONYYEHUS U UMEET HaBbIKU
1abopaTopHO# paboTbl, aHa/IM3a NoayYeHHbIX Pe3yIbTaToB, Ha MPaKTUKE MPUMEHSITH MOJTyYEHHbIE 3HAHUS.

JleMoHcTpupyeT 6a30Bble 3HaHUS U POoeccuoHalbHble Ka4ecTBa crieyuaamncta B 0671acTu GUTOOUOTEXHOIOMMM.

MpepekBU3NTbLI

KynbTypa KneTok pacTeHum ®dusnonorns pacteHui

MocTpekBu3uThbI

MeTogon0rusa Hay4YHo-uccie[0BaTesIbCKoOM paboTbl BuotexHonorus poToTPOPHLIX MUKPOOPraHN3mMoB
MHp,yCTpMan bHas 6uoTexHonorus

Linkn gucumnnuHbl MpodunupytoLme JUCUUNIUHbI

Kypc 3

KonunuectBo aKajeMn4yeckux KpeaumTtos 5

(dopma KOHTPOSIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue copep)xaHus QUCLUIMUHDI

AvcynnanHa n3ydaeT TUMNOBYHO CXeMy M OCHOBHbI€ CTagun GUOTEXHOIOTMYECKMX MPOU3BOACTB; NPOLECC pepMeHTaLnumu; OCHOBHbIE
XapaKTepUCTUKM, MaTeMaTUYECKNE MOZEN KMHETUKM MPOLIECCOB (pepMeHTaLMu; HENPEPbIBHOE KY/IbTUBMPOBaHUE MUKPOOPraHN3MOB;
ynpaBJieHNe TEeXHOIOMMYECKMMU PEXUMAMU MEPUOANYECKUX UM T1OJIYNePUOANMYECKMX MPOLIECCOB (epMeHTaLuM;, 6UoKaTaams u
6uoTpaHcopmaums; copbLUNOHHbIE METOAbI BbifeNeHNs1 MPOAYKTOB 6MOCUHTE3a; MEMOPaHHbIE METOAbI B 6UOTEXHOIOMMY; OCHOBHbIE
WUCTOYHUKM GUOTrEHHbIX 3/71eMEHTOB; 0606LjeHHas TexXHOJormyeckasi cxema fpolecca MUKPOGHOro CuHTe3a;, anmnapaTtypa AJs
Ky/IbTUBUPOBaHNS MUKPOOPraHN3MOB.

Llenb nsyyeHus AUCLMNINHDI

OcBellyeHne COBPEMEHHOIO COCTOSIHUSI 3HAHWI O TEXHOOMMM MOJIyYEHUS] MEPBUYHBIX M BTOPUYHBLIX METAbONMTOB KaK 06bekTa
6UOTEXHOSIOMMU M BCEX OCHOBHbIX HanpaBfieHusx 6uoTexHonormn. O3HaKOMUTb O6YYaloLMX C OCHOBHbIMM  3Taramu
6MOTEXHOJIOMMYECKMX NPOMU3BOACTB, BKHOYAS: BUJbI CbiPpbsl; 6GMO06BEKTDI - KIIETKU U (hepMeHTbI, GUOXMMUYECKash aKTUBHOCTb KOTOPbIX
AABJIAETCA OCHOBOM 6MOMNPOM3BOACTB; NPOLECChI, JeXalyne B OCHOBE 3THUX MPOM3BOACTB; Bbige/eHNe, 0YNCTKA M ToBapHble HopMbl
KOHEYHbIX NMPOAYKTOB.



PesynbraTbl 06y4YeHus

ONS5 AHanunsupoBaTb OCHOBHbIe MPOLECChl M SIBJIEHUS, MPOUCXOAZALLMNE B XUBOU U HEXUBOWU MPUPOZE M onpefesnsTb MPUHUNMbI
CTPYKTYPHOW M (PyHKLMOHA/IbHON OpraHn3aummn 61Mon0rn4ecknx 06 beKToB, BO3MOXHbIE MyTU 6UOCUHTE3a K/THOYEBLIX UHIPEANEHTOB U
LeneBbIX NPOAYKTOB AJ151 BbI6opa ONMTUMasIbHbIX YC0BUI 6MOTEXHOIOMMYECKOro npoLecca

ON7 lpuMeHsTb MUKPOOPraHU3Mbl, PaCTEHUS] UM XMUBOTHbIE B Ka4eCTBE OOBLEKTOB AJ/I1 HayYHbIX UCCNELOBaHWA U MPaKTUYECKnX
ueneﬁ, NMPpUMeHseMbiX B pa3J/inyHbIX 06/71aCcTAX BUOTEXHOIOMNN

ON8 OcyiyecTBisiTb TEXHOOIMYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA U NepepaboTKU MPOMbILLIIEHHbIX OTXOZ0B B
COOTBETCTBUM C TPE6OBaHUSAMU MEXYHAPOAHOro CTaHAapTa o 9KOI0rMYEeCKOMY MEHEAXMEHTY

ON9 [poekTupoBaTb npeanpusATUS OGUOTEXHOJIOMMYECKUX MPOU3BOACTB B COOTBETCTBMM C TpeboBaHusimu CHulloB u apyrux
periamMeHToB, C ucrnosb3oBaHneM 3nemeHToB CAIR  uH)XeHepHo# rpauku M CcrnocoboB obecrieyeHUs 9KOHOMUYECKOM
a(ppekTMBHOCTN NPON3BOACTBA

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. ®opmupoBaTb NpegcTaBieHne 0 MUKPOBMOIOrMYECKMX NPOLjeccax B 6GMOTEXHOIOMMM;

2. [poBepsiTb OCHOBHble OTPAac/M pPa3BUTUS OUOTEXHOOMMM, METOAbI U METOZONOMMM, CbipbeBasi 6a3a U MUPOBON PbIHOK
6UOTEXHOSIOMMYECKOM NPOAYKLNM;

3. KnaccuguympoBatb cTagum 6MOTEXHOOMMYECKOrO MPON3BOACTBA.

MpepekBU3NTbI

buonHxeHepusa

MocTpekBusuThbI

CoBpeMeHHble TEXHOJI0rMm UCoJsIb30BaHUs GUOIOrMYECKU aKTUBHbIX BELLECTB B OMOUHAYCTPUN

OCHOBbI 6UOTEXHONOrNYECKOIO npoun3BoacTBa

Limkn ancumnnuHbl Mpodunupytome gucLUNAnHbI
Kypc 3

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

AvcynnanHa usyyaer CKOPOCTb M CBOeo6pa3ne O6MeHa BeLJeCTB B MUKPOGHbIX K/eTKax, rpumepbl (COCO6HOCTb K CUHTE3y
BTOPUYHBIX METabONINTOB, BPEMS YABOEHUS BO3MOXHOCTb PErysisiyuM CKOPOCTM METaboMYECKUX peakuuit);, UCrosb3oBaHue
Pas/IMYHbIX LUTAMMOB MWKPOOPraHM3MOB B 3aBMCUMOCTU OT Tuna GUOMPOM3BOACTB, MeTabosn3M 6UOSIOrUYECKUX OOBEKTOB,
Tpe6oBaHUS K MCMOb30BaHUIO Cbipbsi (CY6CTPaToOB) A1 GMOTEXHOOMMYECKOrO MPOU3BOACTBA; 3HaYeHNe MUKPOOPraHUM3MOB Kak
06BEKTOB 6UOTEXHOIOMMYECKMX TPON3BOACTB, TUIMOBOW CXEMbI MU OCHOBHbIE CTaZuM BUOTEXHOSIOMMYECKUX MPOU3BOLACTB.

Llenb u3yyeHus aucuunnmHbl

lMony4yeHne cTyqeHTamMy 3HaHMI 06 OCHOBHbIX 3Tarax GUMOTEXHOOMMYECKUX MPOU3BOACTB, BK/OYAs: BUJbI Cbipbs; 6MOO6BEKTDLI -
KNIeTKN U hepMeHTbI, BUOXUMMYECKasi aKTUBHOCTb KOTOPbIX SIBASIETCS OCHOBOM 6MONPOU3BOACTB; MPOLECCHI, IeXaLyne B OCHOBE 3TUX
MPpON3BOACTB; BblAE/IEHNE, OYNCTKA U TOBAPHbIE (POPMbI KOHEYHbIX MPOAYKTOB.

PesynbraTbl 06y4yeHus

ONS5 AHanunsupoBaTb OCHOBHbI€ MPOLECChl MU SBJIEHUS, MPOUCXOAZALLMNE B XUBOU U HEXUBOWU MPUPOZE M onpefesnsTb MPUHUNbI
CTPYKTYPHOW M (PyHKLMOHA/IbHON OpraHn3aummn 61Moa0rn4ecknx 06 beKToB, BO3MOXHbIE MyTU 6UOCUHTE3a KJTHOYEBLIX UHIPEANEHTOB U
LeneBbIX NPOAYKTOB A5 BbI6opa ONTUMasIbHbIX YC0BUI 6MOTEXHOIOMMYECKOro npoLecca

ON6 O06bsCHATE  MOPPOPU3NOIOrNYeCKnEe, BUOXMMUYECKNE, MOJEKYNSPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BEKTOB B M0JIEBbIX, TAGOPATOPHLIX U MPOMBILLIEHHBIX YC/IOBUSIX U BbIMOJIHATL KAY€CTBEHHbIE M KOJIMYECTBEHHbIE aHan3bl ¢
MPpUMEHEHNEM (PUINKO-XUMUYECKUX N MUKPOBUOIOrMYECKMX METOLOB MPU KYNbTUBUPOBAHUM OTAE/bHBIX KIIETOK MUKPOOPraHU3MOB
ON7 [pUMeHsITb MUKPOOPraHU3Mbl, PACTEHUSI UIIN XXUBOTHbIE B KaYeCTBE OGBEKTOB A/ HayYHbIX UCCIE[0BaHUIA M NPaKTUYECKUX
Lenedi, NpUMEHSIEMbIX B Pa3/inyHbIX 0671aCTSX 6MOTEXHOIOMMN

ON8 OcyiecTBnsATb TEXHOOMMYECKUI NpoLecc GUOTEXHOIOMMYECKOro MPOM3BOACTBA U MepepaboTKU MPOMbILLIEHHbIX OTXOA40B B
COOTBETCTBUM C TPEGOBAHUSIMU MEXAYHAPOAHOIro CTaHAapTa Nno 39KOA0rMYeCKOMY MEHEIKMEHTY

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. O6bACHATbL cBoeobpasne MeTabosmaMa 6UOSIOrMYECKUX O6GBEKTOB, TPe60BaHWUS K MCMOJIb30BaHWUIO Cbipbsi (Cy6CTpaToB) ANS
6UOTEXHOSIOMMYECKOrO MPON3BOACTBA;

2. icnonb3oBaThb NOyYeHHbIe 3HaHUS Py pa3paboTKe UCMOIb30BaHNMN GUOTEXHOIOMNI;

3. [leMOHCTpupoBaTb HaBblKM PaboTbl MOAAEPKAHUS CTEPUIIbHBIX YCI0BWUM, MeToAaMu MoslyYeHnsi 6uomMaccbl M MeTabosIUTOB,
3HaHUSIMU O MPOMBILLIIEHHOW 6MOTEXHOJIOMMMN.

MpepekBU3NTbI

buonHxeHepusa Mukpobuonornsi u 6MOTEXHOIOMUSI B MSICHOM Y MOJTOYHOM MPOMBILLIEHHOCTH

MocTpekBusuThbl

BuotexHonorns 6poausIbHOr0  NMPou3BOACTBA lpobuoTnyeckass 6UMOTEXHOJSIOIUS MukpoopraHmambl  6poANIIbHbIX
npou3BoACTB

HPOMbILUHeHHaFl 6uoTexHonorus

Limkn ancumnnuHbl Mpodunupytolme gucLUNAnHbI

Kypc 3

KonunyecTtBo akaieMnyecKunx KpegmTon 5

dopma KOHTpONA 3HAHMI JK3ameH

KpaTkoe onucaHue coaep)XaHus AUCLMMIIUHDI

ﬂMCL{MHﬂMHa n3y4yaertr obnactu rnpuMeHeHnsA Nnpo4yKToB 6MOTEXHOJIOMNYECKUX npon3BOACTB, 6uosiornyeckne o6bekTbl — KOMIMOHEHT
6MOTEXHOJIOMMYECKOro npon3BoACTBa, MaccoobMeHHble XapaKTepucTtmkun d)epMeHTaL{MOHHOI'O 060pyAOBaHMﬂ,' Ccrnocob6bl AJINTEJIbHOIo
XpaHeHus MMKpOéHbIX KyJ/1bTyp, Mo4esin yrnpaBlieHns 6MOTEXHOJIOMNYECKUM npoyeccom, 6MOI'leCTI/1L[M,qu n I'IO'-IBO}//JO6pMTeI'IbeIe
npernapartbl;, MogesIn yrnpaBJieHnsA 6UOTEXHOJ/IOMMYECKUM npoLeccom, OCHOBbI COBpeMeHHOﬁ MMMyHO6MOTeXHOfIOI'MM,' annaparypHoe
Od)OprleHMe npoyeccoB BblesIeHNUa U OYNCTKN TPOLJYKTOB MMKpO6HOI'O CUHTEe3a, TeEXHOJIorn4yeckas 6M03Hepl'eTMKa,' nony4yeHune
3TaHOJ1a KakK TonJinBa.



Llenb usyyeHus aucuunnmHbl

OcBelleHne COBPEMEHHOIO COCTOSIHUSI 3HAHUI O TEXHOJOrMM MOJIYYEHUS] MEPBUYHBLIX U BTOPUYHBIX METAbONUTOB KaK OObekTa
6UOTEXHOSIOMMN M BCEX OCHOBHbIX HarnpasfieHusx 6uoTexHonormn. O3HaKOMUTb O6YYaroLUMX C OCHOBHbIMM  3Taramu
6MOTEXHOIOMMYECKMX MPOU3BOACTB, BK/IKOYaAsI: BUAbI Cbipbsi; GMOOBGBEKTbI - KIETKN U (DePMEHTbI, BMOXMMMUYECKAsSh aKTUBHOCTb KOTOPbIX
SIBJISIETCS OCHOBOWM 6MOMNPOU3BOACTB; MPOLECCHI, JIeXKalyne B OCHOBE 3TUX POU3BOACTB; BblJe/IeHNE, OYUCTKA U TOBapPHble (opMbl
KOHEYHbIX NPOAYKTOB.

PesynbraTbl 06y4eHus

ON5 AHanusnpoBaTb OCHOBHblE MPOLECCHl M SBJIEHUS, MPOUCXOASLUME B XXUBOW M HEXUBOM MPUPOAE U ONpPeaensaTb MPUHUMNIbI
CTPYKTYPHOM U (YHKLMOHAIbHOM OpraHn3auum 6MoIorMyecknx 06beKTOB, BO3MOXXHBIE MyTU 6MOCUHTE3A KITHOYEBbIX MHIPEANEHTOB U
LeneBbiX NPOAYKTOB A5 BbI6opa ONTUMaslbHbIX YC/I0BUI 6MOTEXHOIOMMYECKOro npoLecca

ON6 O06bsicHSITb  MOpOPU3N0IOrniyeckne, 6UOXUMUYECKNE, MOJEKYSPHO- FEHETUYECKNE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6MO06BEKTOB B MOJIEBbIX, J1a60PATOPHbIX M MPOMBILLIEHHbIX YCIIOBUSIX U BbIMOHATD Ka4eCTBEHHbIE U KOJIMYECTBEHHbIE aHasn3bl C
MPUMEHEHNEM PUSNKO-XUMUYECKUX U MUKPOBUOSIOrMYECKUX METOLOB NMPU KYIbTUBUPOBAHUN OTAE/IbHbIX K/TETOK MUKPOOPraHU3mMoB
ON7 TpUMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YeCTBE OOBEKTOB AJI1 HayYHbIX UCCEL0BaHWIA U NMPaKTUYECKUX
Lesied, NPUMEHSIEMbIX B Pa3JINYHbIX 061aCTSX 6UOTEXHOIOMUN

ON8 OcywyecTBAsITb TEXHOOTMYECKMI MPOLECC BUOTEXHOIOMMYECKOrO MPOM3BOACTBA M NMepepaboTKU MPOMbILIIEHHBIX OTXO40B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ10rMYECKOMY MEHEAXKMEHTY

Pe3yanaTb| 06yqe|-wm no AucuuniinHe

1. CospaBaTb TEXHOJIOMUKO OJyYEHUs] HOBbIX BWAOB MPOAYKUWUMW,BKIOYAs MPOAYKUMIO, MOJIYYEHHYHO C MCrOJb30BaHNEM
MUKPOBUOSIOrMYECKOro CUHTE3a, 6MOKaTaIn3a, FeHHOM MHXXEHEPUMN N BUOTEXHOSIONI;

2. Ucnonb3oBaTb HaBblkM paboTbl B 06/1aCTU /1a6OPaTOPHOro, MUJIOTHOIO M MPOMBILLIIEHHOIO [POM3BOACTBA AJI CO34aHus
6MOTEXHOJIOMMYECKOro MPOAYKTa GBUOTEXHOJIOTMYECKUX METOLOB;

3. OpraHn3oBbiBaTb paboTbl M0 BbIAEEHNIO U OYUCTKM 6BUOSTOrMYECKM aKTUBHBIX BELLECTB.

MpepekBU3UTDI

OCHOBbI 6UOTEXHO10M UM

MocTpekBu3uTbI

buotexHonorus nepepa60TKM MPOMBILLUJIEHHbBIX  OTXO40B 9konornyeckas 6GUOTEXHOJIOIUSA buotexHonorus
nponsBoACTBa MOJIOYHbIX npoAayKToB n nepepa60TKa BTOPUYHOIro Cbipbs MVIKpO6MOJ70I’VI‘-IeCKMI71 KOHTPOJIb

6MOTEXHOSIOMMYECKMX npon3BoACTB

MVIKpOﬁVIOﬂOFVI‘-IeCKVIe OCHOBbI 6UOTEXHOIOrNMYECKUX npon3BoACTB

Linkn gucumnnmnHbl basoBble ANCLUMANHDI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN Ok3ameH

KpaTkoe onucaHue cogep)XaHusi [UCLMUIMIUHDbI

JAvcuynnnnHa n3ydaeT CTPyKTYpPy KINETKU, XUMUYECKMI COCTaB KJIETOK; POJib BOAbI B MPOLECCAX XU3HEAEATEIbHOCTY, O6MEH BELeCTB
M epMeHTaTUBHbIE MPOLECChl, HEPMEHTbI U KOPEPMEHTbI, KMHETUKA (DepMEHTATUBHbIX peaKUui; Ba)KHeilIne IHepreTuyeckue
rpoLecchl; 6MOCHHTE3 6E/IKOB M HyKJIEMHOBBIX KUC/IOT, MPUHLMIbI PErynsumm MeTabonnama; KyJbTUBUPOBAHNE MUKPOOPraHU3MOB;
ONnTUMaJIbHbIe YCJIOBUSI KY/IbTUBUPOBAHUS, POCT M Pa3MHOXEHWE, METOAbI Ky/bTUBUPOBAHUS, OCHOBbI MUKPOGUOSIOrNYECKOro
MPOMU3BOACTBA; CbIPbE, TEXHOJIOMMYECKOE 060PYyA0BaHUE; 3Tarbl TEXHOJIOMMYECKOro poLecca.

Lienb usyyeHuss AUCUUNAUHDI

UMeTb npejcTaBrieHne 06 OCOG6EHHOCTAX MeTabosmaMa M GUOCUMHTETUYECKUX BO3MOXHOCTAX MUKPOOPraHW3MOB, MPUHLMTAaxX
perynsaymm  MeTabonmamMa MUKPOOPraHM3MOB Ha TEeHETUYECKOM U GUOXMMMUYECKOM YpPOBHE, 3aKOHOMEPHOCTSX pocTa
MUKPOOPraHU3ma, BAUSHWUS BHELLHWI YCII0BUIA Ha POCT M BUOCUHTE3 NEePBUYHbIX M BTOPUYHBIX METa60/UTOB.

PesynbraTbl 06y4YeHus

ON5 AHannaupoBaTb OCHOBHbIe MPOLECCh U ABJIEHUS, NMPOUCXOZALUNE B XMBOW M HEXMUBONA NPUPOAE M ONpeaensTb MPUHUMIbI
CTPYKTYPHO# 1 yHKLMOHAIbHOMN OpraHu3aLmum 6MoI0rm4yecknx 06beKToB, BO3MOXHbIE MYTU 6BUOCUHTE3a KIIHOYEBbIX MHIPEANEHTOB U
LjeneBbIX NPOAYKTOB A1 BbI6opa ONTUMasIbHbIX YC/I0BUIA 6GUOTEXHOIOrMYECKOro NpoLecca

ON6 06bsCHATL Mopdopuanonornyeckme, GUOXUMUYECKNE, MOJIEKYNISIPHO- TEHETUYECKNE OCOBEHHOCTU (YyHKLMOHUPOBAHMS
61MO06BEKTOB B M0JIEBbIX, TA60PATOPHLIX U MPOMBbILLIEHHBIX YCIOBUAX U BbIMOJIHATL Ka4€CTBEHHbIE M KOJIMYECTBEHHbIE aHan3bl C
MPUMEHEHNEM (PUBNKO-XUMUYECKUX N MUKPOBUOJIOrMYECKUX METOLOB MPY KyNbTUBUPOBAHUM OTAEbHbIX KIIETOK MUKPOOPraHU3MOB
ON7 [NpUMeHsATb MUKPOOPraHN3Mbl, PACTEHUST UMW XUBOTHbIE B KaYeCTBE OGBEKTOB A4/ HayYHbIX MCCIE[0BaHWIA M NMPaKTUYECKUX
Lened, NpUMEHSIEMbIX B Pa3/inyHbIX 06/1aCTAX 6MOTEXHOIOMMN

ON8 OcyiyecTBnsATb TEXHOIOMMYECKMI MPOLECC GUOTEXHOSIOMMYECKOro NMPOM3BOACTBA M MepepaboTKU MPOMbILLIEHHbIX OTXO40B B
COOTBETCTBUM C TPE6OBAHUSIMU MEXAYHAPOAHOIo CTaHAapTa Mo 3KOJ0rMYeCKOMY MEHEIKMEHTY

PesynbraTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1. Mog6upatb ycrnoBuA u MPOBOAUTL MAEHTUHUKALMIO, BbiAeNIeHNE U KyIbTUBUPOBaHNE MUKPOOPraHM3MOB-NPOAYLIEHTOB 6MOMaccChl,
OpraHNYecKux KUC/0T, 3TaHO0J1a, aMUHOKMUCIIOT, aHTUGUOTHUKOB;

2. Onpefensatb BO3MOXHble MyTM GUMOCUHTE3a KJ/IOYEBbIX WMHTEPMEAMATOB M LiesieBbiX MPOAYKTOB AS Bbi6opa ONTUMasibHbIX
6MOTEXHOIOMMYECKOro NpoLecca;

3. MpuMeHATb yHAaMeHTaslbHble TEOPETUYECKNE 3HAHUA A1 PeLUeHUs] NPaKTUYeCKMX 3agady B 061aCTU MUKPOGHOM GUOTEXHOIOIH,
Py BbINOSIHEHUM NPaKTUYECKUX 1a60PaTOPHbIX 3agavY, KYPCOBbIX M ANMIOMHbIX paboT, B Hay4YHO-MCCe[oBaTe/IbCKOM paboTe.

MpepekBU3NTbLI

nMLL[eBaFI MMKp06MOJ70I'VIFI n CaHnWTapHas rurmneHa

MocTpekBu3uThbI

ApoXxku u  MUKPOMULETbI B MPOMbILLSIEHHON 6GUOTEXHOSI0MMMN lpobuotnyeckass 6UOTEXHOSIOMMS MukpoopraHnambl

6p0oAnIIbHbIX MPON3BOACTB

Haquble OCHOBDbI nNpon3BoAacTBa nNuieBbiX NPOAYKTOB

LMKn gucumnimHbl BasoBble gucuMNANHbI



Kypc 3
KonunuecTBo akafieMnyecknx KpeanToB 5
dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHus [UCLMUIMIUHbI

AucymnnnnHa msyyaeT crnocobbl yrpaBieHWUs TEXHOIOMMYECKUMU MPOLeccaMu C LIeNIbio MOJTyYEHUS roTOBOM MULLEBON MPOAYKLUMM
BbICOKOI0 KayecTBa;, 6UOXUMUYECKME, PU3NYECKUE N XUMUYECKMNE MPOLIECCHI, MPONCXOLALLME B NPOAYKTaX pu nx 06paboTke; MeTOAbI
ucce[0BaHNsa TEXHOJIOTMYECKUX MPOLEeCCOB NPON3BOACTBA, CbiPbSl M rOTOBOW MPOAYKLMMN, METOAbI M MPUHLUIMbI KOHCEPBUPOBAaHUS;
TEXHOJIOrMYECKNE CBOMCTBA MULLEBbLIX MPOAYKTOB; 3MY/IbCUOHHbIE U MEeHO06pasHble CTPYKTYPbI, afre3noHHble CBOVMCTBA MULLEBOM
npoAyKunu; rMApoInN3s ancaxapmaos v noamcaxapuaos.

Llenb nsyyeHus gUCLMNInHbI

lNonyyeHne 3HaHWi ¢ NPeAMeTHOM 061aCTbio JeSTeNIbHOCTU UHXKEHEpPaA - 3KCepTa.

PesynbraTbl 06y4YeHus

ON5 AHanusupoBaTb OCHOBHbl€ MPOLECChl U ABJIEHUS, MPOUCXOASALUME B XUBOW U HEXUBOU Npupoae v onpeaensit MpuHUubI
CTPYKTYPHOM y (pYHKLMOHAIbHOM OpraHn3aumum 6MoorMyecknx 06beKTOB, BO3MOXXHbIE MyTU 6MOCUHTE3A KITHOYEBbIX MHIPEANEHTOB U
LesieBbIX NPOAYKTOB AJ151 BbI6Opa ONTUMAaJsIbHbIX YC/T0BUI BUOTEXHOIOMMYECKOro rpoLecca

ON6 O06bsicHSITb  MOPPOPU3NOSTIOrNYecKne, 6UOXUMUYECKNE, MOJEKYSPHO- FEHETUYECKNE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6MO06BEKTOB B MOJIEBbIX, J1a60PATOPHbIX M MPOMBILLIEHHbIX YCIOBUSAX U BbIMOIHATD KaYeCTBEHHbIE U KOJIMYECTBEHHbIE aHasn3bl C
MPpUMEHEHNEM PUSUKO-XUMUYECKUX U MUKPOBUOSIOrMYECKUX METOLOB NPU KYIbTUBUPOBAHUN OTAE/IbHbIX K/TETOK MUKPOOPraHu3mMoB
ON7 TpUMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YeCTBE OOBEKTOB AJI1 HayYHbIX UCCELOBaHWIA U MPaKTUYECKUX
yeneu, MpUMEHSIEMbIX B Pa3/InyHbIX 061acTsX 6UOTEXHOOMMMN

ON8 OcywyecTBAsITb TEXHOOTMYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

ON10 Onpeaensitb NOPSIAOK OpraHn3aumy, NaaHUPoOBaHWUs U NPOBELEHNS HAyYHO — MCCIe[0BaTe/IbCKOM paboThbl C UCMO/Ib30BaHUEM
COBPEMEHHbIX Hay4YHO-UCCIIe[0BaTENIbCKUX, 06pa30BaTe/IbHbIX U MHHOPMALMOHHBIX TEXHOJIOTMH, a TaKxXe yMeeT nojbupatb MeToabl
aHann3a B 3aBUCUMOCTU OT O6bEKTA M MOCTAaBJ/IEHHOM 3ajaun

ON11 Ucnonb3oBaTb MHPOPMAaLMNOHHbIE PecypeChbl A/l NMOUCKa M XpaHeHus uHGopmMmauum, paboTaTb C 371€KTPOHHbIMU Tabsnyamu,
cucTeMaTu3npoBaTh faHHble, paboTaTbh C 6a3aMy fJaHHbIX

PesynbraTbl 06y4eHuMs No AucuunanHe

1. YcTaHaBnmBaTb 1 ornpesensiTb NPUOPUTETbI B Chepe MPOonN3BOACTBA MPOAYKLMN MUTAHUS;

2. 060CHOBbIBaTb MPUHATME KOHKPETHOIO TEXHMYECKOro peLIeHUs Mpu pa3paboTKe HOBbIX TEXHOOMMYECKUX [POLeCCOB
MPon3BOACTBA MPOAYKLNU MUTAHNS;

3. BblbupaTb TEXHUYECKME CPEACTBA U TEXHOIOMMM C Y4ETOM 3KOJIOMMYECKUX MOCHEACTBUI UX TPUMEHEHMUS.

MpepekBU3NTbI

OcCHOBbI 6MOTEXHOJIOTUN nMLLleBaFI MMKp06MOJ70I'VIFI

MocTpekBu3nTbI

OCHOBbI Hay4YHbIX UCCIIE[0BaHNI BnoTexHo0rms Npon3BoACcTBa MOIOYHbIX MPOAYKTOB M nepepaboTka BTOPUYHOIO Cbipbsi

COBpeMeHHbIe HanpaBJieHUAa pa3BnTUA nuLLeBoM 6uoTexHonorum

Limkn aucumnnuHbl BasoBble gucuMnNANHbI
Kypc 3

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

AvcynnnnHa usyyaeT HarnpaB/ieHUss M 3Tanbl COBPEMEHHOW OMOTEXHOJIOrUW, TEHAEHUUS PasBUTUS MULLEBON W MPOMbILLIEHHON
6UOTEXHOIOrMM; MPOLIECChI MOTyYeHUs MONIEe3HbIX A/ YesloBeKa BELJeCTB M COEAUHEHWI C MOMOLYbIO MUKPOOBHBIX, XXWUBOTHbIX,
pacTUTENIbHbIX KJIETOK; UCMO/b3YeMble B Pas/IMYHbIX 06/1aCTAX MULLEBON MPOMbILLIIEHHOCTH GMOTEXHOIOrMYECKME MPOLECChl, U UX
posib B pOpMUPOBaHMN NOTPEOUTENILCKUX CBOWMCTB MULLEBbIX MPOAYKTOB; CErofHALHNE AOCTMXEHUS MULYEBON OUMOTEXHOIOMMN U
OCHOBHbI€ TEHAEHLUM €€ Pa3BUTHS.

Llenb nsyyeHus AUCLMNINHbI

lpuobpeteHne cTyfeHTaMu TEOPETUYECKMX 3HaHWI U (HOpMUpPOBaHME HaBbIKOB U YMEHWI B 06/71aCTU COBPEMEHHOM MULLEBOM
6UOTEXHOTOMUMN.

PesynbraTbl 06y4YeHus

ON5 AHanuaupoBaTb OCHOBHbIE MPOLECCHI U SIBJIEHUS, NPOUCXOASALUMNE B XKXMBOW M HEXMUBOM MPUPOAE M ONPeaensiTb npUHUMNIbI
CTPYKTYPHOW 1 QYHKLMOHAIbHOMN OpraHu3auuy 6Mo0rm4ecknx 06bEKTOB, BO3MOXHbIE MYTU GBUOCUHTE3A KITHOYEBbLIX MHIPEANEHTOB U
LeneBbIX NPOAYKTOB AJ19 BbI6Opa ONTUMasibHbIX YC/I0BUI 6BUOTEXHOIOrMYECKOro fpoLecca

ON6 06bsCHATE MOPHOPU3NOIOrNYECKNE, OUOXUMUYECKNE, MOJIEKYNIAPHO- FEHETUYECKNE OCOBEHHOCTU (YyHKLMOHUPOBaHUS
6MO06BLEKTOB B M0JIEBbIX, TA60PATOPHLIX U MPOMBILLIEHHBIX YCIOBUAX U BbIMOJHATL Ka4€CTBEHHbIE U KOJIMYECTBEHHbIE aHan3bl ¢
MPUMEHEHNEM (PUINKO-XUMUYECKUX N MUKPOBUOIIOrMYECKMX METOAOB MPU KYIbTUBUPOBAHIM OTAEbHBIX KIIE€TOK MUKPOOPraHN3MoB
ON7 TpUMeHATb MUKPOOPraHn3Mbi, PaCTEHUS WU XXNBOTHbIE B Ka4eCTBE O6BLEKTOB /19 HayYHbIX UCCIAE[0BaHUIA M NPaKTUYECKUX
Lenew, MpUMEHSIeMbIX B Pa3/inyHbIX 0671aCTAX 6MOTEXHOIO0rMN

ON8 OcyuecTBasATb TEXHOIOTNYECKNI NPOLecc 6UOTEXHOIOMMYECKOro MPOM3BOACTBA M MepepaboTKU MPOMbILLIEHHbIX OTXOA0B B
COOTBETCTBUM C TPEBOBaHUSAMU MEXYHaPOAHOro CTaHAapTa Mo 3KOI0rMYeCKOMY MEHEAXMEHTY

ON10 Onpenensitb MOPSIAOK OpraHn3aumy, naaHUPoOBaHWUs U NPOBELEHUS] HayYHO — MCC/e[0BaTe/IbCKO paboThbl C UCMO/Ib30BaHUEM
COBPEMEHHbIX Hay4YHO-UCCIIe[0BaTe/IbCKUX, 06pa30BaTe/IbHbIX U MHHOPMALMOHHBIX TEXHOJIOMH, a TaKxXe yMeeT nojbmupatb MeTogbl
aHann3a B 3aBUCUMOCTU OT O6bEKTa M MOCTaB/IEHHOM 3ajayun

PesynbraTbl 06y4eHuMs No AUcuunInHe

1. O6BACHATbL BUOTEXHOIOrNYECKNE (PYHKLIMN areHTOB GUOTEXHOIOMMY;

2. XapakTepn3oBaTb OCHOBHbIE 6UOTEXHOIOMMYECKUE PON3BOACTBA;

3. Ucnonb3oBaTb MHCTPYMEHTapuii 1 1abopaTopHOe 6UOTEXHOIOMMYECKOE 060PyAOBaHME.

MpepekBU3NTbI

MuweBas MUKPOBUOIOrUsA U caHUTapHasi rurneHa Mmkpo61onorns 1 GMOTEXHOOrNSI B MACHOW M MOJI0YHOM NMPOMBILLIEHHOCTH



MocTpekBu3uThbI
CDyHKL[MOHa}'IbeIe CTapToBble Ky/1bTypbl B I'IVILL[GBOVI NMpoMbILLIJIEHHOCTHN COBpeMeHHbIe TEXHOJI0MMU UCI0/Ib30BaHNS 6MOJI0MMYECKU
aKTUBHbIX BeLeCTB B 6MOMHAyCTpMVI COBpeMeHHbIe I'Ip06ﬂeMbI 6106€30M1acHOCTH B nuiyeBbIX N NPOMBbILLUJIEHHbIX MPONU3BOACTBax

besonacHoCTb nNuLLeBbIX NnpoAyKToB

Livkn ancumnnuHbl MpodunupyoLme JUCUUNIUHbI
Kypc 3

KonunyecTBo akaieM1Myeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3amMeH

KpaTkoe onucaHue copep)aHus AUCLUNIIUHDI

,ﬂVICLlVII'IJ'IMHa n3y4yaet OCHOBbI 6€e30MacHOCTH U ee BUAbI; MokKasaTesin KadyecTtBa npogyKuynu, rosbilleHne kKadyectBa npogykuyumn,
MeToAbl aHa/in3a faHHbIX O KadecTBe npogykuynun, rurneHn4eckune Tpe6OBaHVIFI K Ka4yectBy n 6e30MacHoCTH npogoBoOJ/IbCTBEHHOIoO
CbIpbs 1 NULYeBbIX NMPOJYKTOB, Ka4eCTBO M 6€e30MacHOCTb CbIPpbs 1 NMPOAYKTOB MNMNTaHWA; OCHOBHbIe Hay4YHO-NMPaKTU4ecKne roJiIoXKeHns
MPOJOBOILCTBEHHON 6€30MacHOCTH, TpeboBaHMsI K 00eCreYeHUo KayecTBa U 6€30M1acHOCTM MULLEBLIX MPOAYKTOB, MaTepuasnoB u
n3gennii; MexayHapogHble acreKTbl IPoA0BOIbCTBEHHONM 6€30MacHOCTH.

Lienb nsyyeHus AUCLUNIUHBI

(DOpMMpOBaHMe 3HaHWI 06 OCHOBHbIX MOJTOXEHUSIX MEeTOoA0B J1aHNpPoBaHUsA, opraHn3aynn n ripoBegeHuns nenbiTaHni u KOHTPO/11, 06
06pa60TKe pe3ynbtartoB UcnbiTaHNM AJ14 rnocnegyrouiero ncrnosib3oBaHus 3HaHUN npun peLeHnn opraHn3alynoHHbIX, METOAUYECKUX N
TEXHNUYECKUX BOIMPOCOB rnpoBeJeHNs uccsiegoBaTtesibCKux, onpenesintTesibHbiX N KOHTPOJIbHbIX UcrnbITaHNUM M3,qu'IMI:1 pas/indyHbIxX
orpacneﬁ NPOMDbILLIJIEHHOCTN B yCJ/IOBUAX OrnbITHOMN 9KcCruiyataynn, Ha TrMoJINroHax, Ha [MPON3BOACTBEHHbIX TPEeAnpuUATUAX U B
NMPOEKTHbIX HAY4YHO-UCCcrieqoBarte/ibCKUX opraHn3aLunsx.

PesynbraTbl 06y4YeHus

ON6 O6bsCHATL  MOPPOPU3NOIOrNYECKNE, OBUOXUMUYECKNE, MOJEKYSIPHO- FEHETUYECKUE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6M006BEKTOB B r1oJieBbIX, na6opaToprlx U NMPOMbILLJIEHHbIX YyCJ/I0BUAX W BbINMOJIHATD Ka4e€CTBEHHbIE U KOJINYECTBEHHbIEe aHaJin3bl C
npuMeHeHnem d)MS’MKO-XMMM‘-IeCKVIX n MMKpO6MOﬂOI'M'-IeCKMX MeToA0B Ipun KyJIbTUBUPOBaHNN OTHAEJIbHbIX K/1IeTOK MUKPOOPraHn3moB
ON7 TpuMeHsTb MUKPOOPraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YeCTBE OOBLEKTOB AJ/I1 HayYHbIX UCCNELOBaHWIA U MPaKTUYECKUX
Lesied, NPUMEHSIEMbIX B Pa3J/INYHbIX 061aCTIX GUOTEXHOIOMUN

ON8 OcywyecTBAsTb TEXHOOTMYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHBIX OTXOZOB B
cooTBeTCTBUN C Tpe6OBaHVIFIMl4 MeXXAYyHapoAHOIro ctaHgapTta o 3K0J1I0rM4eCKoMy MeHeXXMeHTY

Pe3ynbTaTbl 06y4eHMs No AUCLMNIIMHE

1. Onpe,qenﬂTb Ka4yeCTBEeHHble XapaKTepPUCTUKN CbIPpbS XXWBOTHOIO W PacTUTESIbHOIro MPoOUCXOXXAeHNA Ha OCHOBaHuu
OopraHoJsienTu4eckKnx n (I)M3MKO-XMMM'-IGCKMX rokasaresew;

2. OyeHnBaTb 6€30M1acCHOCTb MPOAYKTOB U NOydabpnkaTos;

3. anMeHFITb Ha NnpakTuke HoOpMaTnBHbIE JOKYMEHTbI, pernaMmeHTupyroujne 6€30M1acHOCTb M Ka4eCcTBO nuiyeBbiX NMPOAYKTOB.

MpepekBU3NTbI

MuwyeBasi MUKPOGUOIOrNS M caHUTapHasi rmrneHa Mukpo6uonorusi u 6GMOTEXHOIOMNSI B MSICHOM M MOJTOYHOM MPOMbILLIEHHOCTHU
MocTpekBu3uThbI

MeTogon0rusa Hay4YHo-uccie[0BaTesIbCKo paboTbl HWP no cneymnanbHocTn

MuweBasa 6GuoTexHoNorus

Limkn aucumnnuHbl Mpodunupytowme JUCUUNIUHbI
Kypc 3

KonunyecTBo akaieMMyeckumx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI JK3aMeH

KpaTkoe onucaHue coaep)xaHus QUCLMUMINHDI

AvcuynnnnHa n3yyaet OCHOBbI MULLEBON GMOTEXHOIOMMU; MUKPOBUOIOrMYECKOE MPON3BOACTBO GUOTOMMYECKN aKTUBHbIX BELLECTB 1
npenapaToB; XUMWUYECKMI COCTaB MULLEBbIX MPOAYKTOB; TPeboBaHMI K CbIpblO M BCMOMOratesibHbIM MaTtepuanam,; rnpuMeHeHue
APOXOKeH, rpuboB MaeceHn M 6akTepuit B MULLEBOM MPOU3BOACTBE, MPOU3BOACTBO CMPTa; NMUBOBAapPEHUE; NPOU3BOACTBO BUHA;
X/1e606y/I04HOE POU3BOACTBO; TEXHOJIOMMIO Kpaxmasna, TEeXHOJIOrMo nepepaboTKu MMI040B; FeHETUYECKU MOAUGULUMPOBaHHbIE
MPOAYKTbI; TEXHOIOTNIO KONGACHbIX N3[ENNM; TEXHOIOMNIO KOHAUTEPCKUX U3LENTNA.

Llenb nsyyeHus gUCLMNINHbI

O3HaKOMUTb CTYfEHTOB C OCOOEHHOCTSIMU  GUOJSIOMMYECKMX POLECCOB, [POTEKAKOWMX B KJETKax pPasMyHbiX rpynn
MUKPOOPraHn3MoB, fieXxaLynx B OCHOBE MuLLeBbIX MPON3BOACTB.

PesynbraTbl 06y4YeHus

ON5 AHanusumpoBaTb OCHOBHbIE MPOLECCHI M SBJIEHUS, MPOUCXOASLLME B XUBOW M HEXUBOU MPUPOLE U ONPEeAEenaTb MPUHUMNIbI
CTPYKTYPHOW M (PyHKLMOHA/IbHOM OpraHn3aLmmu 61M0oa0rM4ecKnx 06 beKTOB, BO3MOXHbIE MyTU GUOCUHTE3A K/THOYEBLIX UHIPEANEHTOB U
LeneBbiX NPOAYKTOB 4151 BbI6opa ONTUMaslbHbIX YC0BUI GMOTEXHOIOMMYECKOro npoLecca

ON7 TpUMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YECTBE OOBEKTOB AJI1 HayYHbIX UCCNEL0BaHUIA U MPaKTUYECKUX
yeneu, MpUMEHSIEMbIX B Pa3/InyHbIX 061acTsX 6UOTEXHOOMMMN

ON8 OcywyecTBAsITb TEXHOOIMYECKMI MPOLIECC BUOTEXHOIOMMYECKOrO MPOM3BOACTBA M NMepepaboTKU MPOMbILIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

ON9 [poekTupoBaTb npeanpusaTUS OGUOTEXHOJIOMMYECKUX MPOU3BOACTB B COOTBETCTBUMM C TpeboBauusmu CHulloB u apyrux
periaMeHToB, C MUCMob30BaHWeEM 37eMeHToB CAIMR  MH)XEHepHO#W rpapumkyn u Crnoco6oB 06ecreyeHusi 3KOHOMUYECKOM
a(ppekTMBHOCTUN NPON3BOACTBA

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

1.Wcnonb3oBaTb MeTOAbI CUHTE3A, PUBNKO-XUMUYECKUX UCCTIE[OBAHNI M aHain3a 6M0os1I0rM4eCckn aKkTUBHbIX BELLECTB;

2. Wcrionb3oBaTb 0OJ/yYeHHble 3HAaHWA [J11 aHa/M3a SKCrepuMEHTaslbHbIX JaHHbIX, Kacarolmxcsi nogbopa, XapakKTePUCTUKU U
COBEPLUEHCTBOBAHNS OOBLEKTOB OGUOTEXHOJIOMMM, @ TakXe WX MCrOb30BaHUsI B Pa3HOOOPa3HbIX TEXHOJIOrMYECKUX MpoLeccax
rpou3BoACTBa NPOAYKTOB NUTaHUS;

3. OyeHnBaTh TEXHOIOMNYECKYHO 3(PEKTUBHOCTb MPON3BOACTBA M BHOCUTD MPELAJIOKEHNS MO UX YCOBEPLLIEHCTBOBAHMIO.
MpepekBU3NTbI



OCHOBbI 6MOTEXHOJIOUN 06beKTbl 6UOTEXHOJIOMUN

MocTpekBu3uThbI

Metoabl aHanmn3a nuLLeBbIX MPOAYKTOB OCHOBbI Hay4YHbIX UCCIIE[0BaHN
3KCI'IepTI/138 nuieBbiX NPOAYKTOB

LIukn gucumnnuHbl MpodunupyoLme JUCUUNIUHbI
Kypc 3

KonnyecTBo akaieMU4eCKMX KpeanToB 5

(dopma KOHTPOJIA 3HaHWI dk3amMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUMINHDI

HAucymnanHa wn3syvyaeT TOBapOBEAYECKYH) IKCMEPTU3Y [POJOBOJIbCTBEHHbIX TOBapoOB;, TEOPETUYECKME OCHOBbI 3KCrEepTU3bl
MPoA0BO/IbCTBEHHbIX TOBAPOB; KCMEPTU3Y HEKAYECTBEHHbIX U OMacHbIX MULLEBLIX NPOAYKTOB, BETEPUHAPHO-CAHUTaPHYHO 9KCNepTn3y
MPOAOBO/ILCTBEHHbIX TOBapoOB; OCHOBOMO/ararlme JOKYMEHTbl, pernaMeHTupyroLme rpoBeAEeHNe 9KCrepTus, CTPYKTYpy
9KCMEPTHOro 3aKJIIOYEHUS;, CaHUTapPHO- IMUAEMUOIIOTNYECKYIO SKCNEPTU3Y MPOLOBOJIbCTBEHHBIX TOBapOB; 6UOIOMMYECKYHO LIEHHOCTb
MPOAYKTOB NMUTaHUS; NPUHLNIbLI, METOAbI M 060PYyAOBaHWUE MULIEBON 6UOTEXHOJIOMMM; 3arpsi3HEHUe NpPofOBOILCTBEHHOIO ChIPbSl U
nuiyeBbiX NMPOAYKTOB KCeHO6MOoTUKaMU v NMoJIIFOTaHTaMu XMMUYECKOro MPOUCXO)XKAEHUNA.

Llenb nsyyeHus AUCLMNINHbI

lpuobpeTeHne 3HaHUI B 0671aCTU SKCNEPTU3bl MULLEBBIX MPOAYKTOB.

PesynbraTbl 06y4YeHus

ON6 O06bsicCHSITb  MOPPOPU3NOIOrNYecKne, OGUOXUMUYECKNE, MOJEKYSIPHO- FEHETUYECKNE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6MO06BEKTOB B MOJIEBbIX, J1a60PATOPHbIX M MPOMBILLIEHHbIX YCIIOBUSIX U BbIMOHATD KaYeCTBEHHbIE U KOJIMYECTBEHHbIE aHasn3bl C
MPUMEHEHNEM PUSUKO-XUMUYECKUX U MUKPOBUOSIOrMYECKUX METOLOB NPU KYIbTUBUPOBAHUN OTAE/IbHbIX K/IETOK MUKPOOPraHU3mMoB
ON7 TpUMeHsTb MUKPOOPraHU3Mbl, PaCTEHUS] MM XUBOTHbIE B Ka4YeCTBE OOBEKTOB AJ/I1 HayYHbIX UCCELOBaHUIA U MPaKTUYECKUX
yenen, MpUMEHSIEMbIX B Pa3/InyHbIX 061acTsIX 6UOTEXHOOMMMN

ON8 OcywyecTBisITb TEXHOOTMYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPEBOBaHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMNIIMHE

1. I_IpMMeHFlTb paynoHasibHble MeToAbl KOHTPOJIA N OLEeHKN Ka4decTBa [pOAJOBOJIbCTBEHHOIO CblpPbA, I'IOJ'Idea6pMKaTOB n roToBou
npoaykymu;

2. UHaeHTuuUmnpoBaTh NPOAYKLUMIO 1 YCITyry, BbISIBASITb UX hanibCUpuKaLmio;

3. [lpoBOANTL KOHTPOJIb KAYECTBA MPOAYKLMU 1 YCITyr B O6LLECTBEHHOM MUTaHUM Ha Pa3HbIX CTagUsIX TEXHOJIOMMYECKOro rpoLecca.

MpepekBU3UTDI

nMLLleBaFI MMKpO6MOﬂOI’MFI U CaHuUTapHas rmrneHa MMKpO6MOJ'IOI’Mﬂ M BUOTEXHOJIOMMSI B MSICHOM M MOJIOYHOM NPOMDbILLIJIEHHOCTHN
MocTpekBu3uTbI

MeTO/JO}'IOI'MFI Hay'-lHO-MCCﬂeAOBaTeJ‘IbCKOVI pa6OTbI HWUP no crieymnalsibHoOCTH MMKpOOpI’aHM3MbI 6p0/.'(MJ'IbeIX rnpoun3BojcTtB

MeToponorus Hay4yHo-uccnepoBaTeslbCKon paboTbl

Linkn gucumnnmHbl Mpodunupyrowwme gUCUUNANHbI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHusi GUCLMUIIUHDbI

AucuynnnnHa  wm3yyaeT OCHOBHble 3Tafbl HayyHO- MWCCNEeAOoBaTeslbCKUX paboT;, MeToAbl TEOPETUYECKOrO MCClEe[0BaHUS;
MEeTOL0I0rMYEeCKME OCHOBbI Hay4YHOro MO3HaHWS, MPOBEAEHNE MoucKa M 06paboTKM Hay4YHOM WHGopMauum u opopmMmieHme
pe3ynbTaToB 3KCHEPUMEHTAsIbHbIX MCCAEL0BaHNUI; BOMPOChI MOAEINPOBAHUS B HayYHbIX UCC/IE[0BaHMUSIX; METOAbI Bbl6opa U Lean
HampaB/ieHUsi HayYyHOro WCC/IeoBaHUs;, MOUCK, HaKoMiaeHne U 06paboTKa HayyHOW MHPopmauuy, TeopeTudeckume u
9KCNEepUMEHTasIbHblE UCC/IE[0BaHUS;, 00paboTKa pe3ynbTaToOB 3KCMEPUMEHTasIbHbIX WCC/IEA0BAHMY, CTPYKTYypa W MOHATHE
MarucTepckou auccepraumnm.

Llenb nsyyeHus guCLMNInHbI

OcBounTb CNCTEMY METOLOB N KOHKPETHbIX NpnemMoB [10J1ly4eHnsa Hay4YHoro 3HaHuA U npe3eHTauyun ero B d)opmax, afJeKBaTHbIX
3anpocam HayyHoro coobuyecTaa.

PesynbraTbl 06y4YeHus

ON10 Onpegenatb NOPSAOK OpraHM3auuy, M1aHUPOBaHNS M NMPOBELEHUS] HAyYHO — UCCe[0BaTe/IbCKOM PaboTbl C UCM0Ib30BaHNEM
COBPeMEHHbIX Hay4YHO-UCC/Ie40BaTe/IbCKMX, 06pa30BaTe/IbHbIX U MHHOPMALMOHHbIX TEXHOJIOMNH, a Tak)Ke yMEeeT nogbupatb MeToAbl
aHasm3a B 3aBUCUMOCTM OT 06bEKTa M MOCTaBJIEHHOM 3a4a4m

ON11 Ucnonb3oBaTb MHPOPMAaLMOHHbIE PECYPChbI A/ MOMCKA M XpaHeHUsI MHGopmMmaLmm, paboTaTb C 3JEKTPOHHbIMU TabanLamu,
cucTeMaTM3npoBaTh faHHble, paboTaTh ¢ 6a3aMu JaHHbIX

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. Bbibupatb v peann3oBbIBaTb METOAbI BEAEHUS] HAYYHbIX MCCAe[0BaHNUi, aHann3npoBaTb M 0606L4aTb pe3ynbTaTbl UCCAE[0BaHUM,
J0BOANTb UX O NPaKTUYECKON peannsaumm;

2 QopmynumpoBaTh Lesib M MOCTaHOBKY 3a4a4m UCcrejoBaHus;

3. PaboTaTb C HayYHO-TEXHUYECKOM MH(OPMaLMel, OCYLLeCTBSTb NaTEHTHbINA MOUCK.

MpepekBU3NTHI

EMOMH)KeHepMFI OCHOBbI 6MOTEXHOSIOrMYECKOIO npon3BojcCcTBa GesonacHoCTb nuueBbIx NnpoAyKToB
MocTpekBu3nUTbI

,ﬂpO)K)KM U MNKPOMULIETbI B I'IpOMbILU/'IeHHOﬁ 6MOTEXHOSI0MMN npO6MOTI/1l1IeCKaﬂ 6MoTeEXHOJI0MUSA

HWP no cneynanbHocTU
Linkn gucumnnuHel Mpodunupytolme AMcLUNAKHBI
Kypc 3



KonunyecTBo akafeMnyeckmx KpeanTos 5
dopMa KOHTPONA 3HaHWUW 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

HAucuymnnnHa wm3yyaeT nnaHMpoBaHWe Hay4YHbIX UCCE0BaHUIA; NMOCTaHOBKAa 3ajayu; MeToAbl HayYHbIX UccaeoBaHWUi; MpoBeAeHNE
SMIUPUYECKUX WIIN TEOPETUYECKMX WCCe[0BaHWY;, OLeHKa pe3ynbTaTa, BblBOAbl, MEPCMNEKTUBLI, pa3paboTka HOPMaTUBHO-
TEXHMYECKOM [OKYMEHTaLMUM Ha MPoLEecChl U NPOAYKTbI, NpakTudyeckasi pabota No co34aHuio HOBbIX MULLEBLIX MPOAYKTOB; BbIGOP U
060CHOBaHWe TeMbl WCC/IE[0BaHUS;, aHa/n3 OCHOBHbIX Pe3ynbTaTOB M [MOJIOKEHWUM; OLeHKa uX 3PGEeKTUBHOCTM B pamkax
ncenegoBaHus; N1aHMPOBaHNE U MPOBEAEHNE dKCEPUMEHTANIbHbIX UCCEZ0BaHMI M0 NPo6ieMe.

Llenb usyyeHus aucuunnmHbl

OcBoeHue npaBu BefeHNS HayYHbIX NCCIE[0BaHNI M O(POPMIIEHNS UX Pe3y/bTaToB.

PesynbraTbl 06y4yeHus

ON10 Onpegenatb NOPsAOK OpraHM3aumy, ra1aHUPOBaHNS 1 NMPOBELEHUS] HAyYHO — UCCe[0BaTe/IbCKOM paboTbl C UCI0/Ib30BaHNEM
COBPEeMEeHHbIX Hay4YHO-UCC/Ie40BaTe/IbCKMX, 06pa30BaTe/IbHbIX M MH(POPMALMOHHbIX TEXHOJIOMNH, a TaK)Xe yMeeT nogbupatb MeToAbl
aHa/n3a B 3aBUCMMOCTU OT 06bEKTa M NoCTaB/IeHHOM 3ajaqn

ON11 Ucnonb3oBaTb MHHOPMALMOHHbIE PECYPChI AJIS MOUCKA U XpaHEeHUsT MH(popMaLuu, paboTaTb C 3J1eKTPOHHbIMY Tabanyamy,
cucTeMaTu3npoBaTh AaHHble, paboTaTb C 6a3amMy JaHHbIX

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. CocTaB/sisiTb 06N 1aH paboTbi N0 3a4aHHONM TeME;

2. lpegnaraTb MeTOAbl MCCAE[OBaAHWUS U CrOCO6bl 06PabOTKM pe3ynbTaToB, NPOBOAUTbL MCCHE[OBaHUS MO COr1acoBaHHOMY C
DPYKOBOAMUTENEM M1aHy, MPeACTaB/IsATh MOJy4EHHbIE Pe3y/bTaThl;

3. Pa6oTaTb C HayYHO-TEXHUYECKOM MH(OPMaLMeH, OCYLLEeCTBASTb NATEHTHbIN MOUCK.

MpepekBU3NTbI

EMOMH)KeHepMFI OcHOBbI 6MOTEXHOJIOrMYECKOro npon3BojcCTBa GeszonacHocTbh nuiyeBbiX NMPOAJYKTOB
MocTpekBusuThbl

ﬂpO)K)KM U MNKPOMULIETBI B I'IpOMbILUﬂeHHOI}? 6UOTEXHOSI0MMN npO6M0TMLleCKaFl 6uoTexHosiornsa

buoTtexHonorus 6po,qm1 bHOIo nNpoun3BoACcTBa

Linkn gucumnnuHel Mpodunupytolme gucLUNAnHbI
Kypc 3

KonunuecTtBo akafeMnyecknx KpeanTos 5

dopma KOHTPOSIA 3HaHMI BK3aMeH U KypcoBasi paboTa/npoeKT

KpaTKoe onuncaHue cogepXxaHna gucuunyiuHbl

AvcuynnnnHa mn3yyaet obLyme xapakTePUCTUKM GPOXEHUS] U €ero BuAbl, OCHOBHbIE XapaKTePUCTUKU MPOM3BOACTB, OCHOBaHHbIX Ha
MPUMEHEHNN MUKPOOPraHN3MOB;, OCHOBHbIe 3aKOHOMEPHOCTY Pa3MHOXEHUST M POCTa APOXOKeNH 1 APYrnx KynbTyp MUKPOOPraHU3MOB;
XapaKTepUCTUKU (PEPMEHTOB, NMPUMEHSIEMbIX B 6POANIIbHBIX MPOU3BOACTBAX; U3/I0)KEHbI OCHOBbI CMIUPTOBOIO GPOXEHUS, APOXXKU B
6poANIbHbIX MPOU3BOACTBAX; TEXHOIOMMS NPOU3BOACTBA COJI0AA; pacyeT BbIXoAa rOTOBOI0 COJ104a U3 IYMEHS B MepecyeTe Ha cyxoe u
BO3/yLUHO-CyX0€ BeLYeCcTBO.

Lienb usyyeHus aucuunnmHbl

Llenbto Mogyns siBSISIETCS 03HaKOMJIEHME CTYAEHTOB C TEXHOIOrnel 6poamnbHbIX MPOM3BOACTB, METO4ax M npoyeccax nepepaboTku
pPa3fINYHbIX BULOB Cbipbsl B NPOAYKTbI GPOXKEHMS].

PesynbraTbl 06y4eHus

ON6 O06bsCHATE  MOPQPOPU3NO0IOrNYECKNE, OUOXUMUYECKUE, MOJEKYSIPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6UO06BEKTOB B MOJIEBbIX, 1a60PATOPHbIX M MPOMBILLIEHHbIX YCIIOBUSX W BbIMNOHATD Ka4YeCTBEHHbIE U KOJIMYECTBEHHbIE aHasn3bl C
MpUMEHEHNEM PUSNKO-XUMUYECKUX U MUKPOBUOJSIOrMYECKMUX METOLOB NPU KYIbTUBUPOBAHUN OTAE/IbHbIX KITETOK MUKPOOPraHu3mMoB
ON7 TpuMeHsTb MUKPOOPraHn3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4eCTBE OOBLEKTOB AJ/I1 HayYHbIX UCCEL0BaHWIA U MPaKTUYECKUX
yeneu, MPUMEHSIEMbIX B Pa3/InyHbIX 061acTsX 6UOTEXHOIOMUMN

ON8 OcyiyecTBisiTb TEXHOOIMYECKMI MPOLJECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA U NMepepaboTKU MPOMbILLIIEHHbBIX OTXOZ0B B
COOTBETCTBUM C TPE6OBAHUSIMU MEXAYHAPOAHOIro CTaHAapTa Mo 3KOA0rMYecKOMY MEeHEIKMEHTY

ON9 TllpoekTupoBaTb NPeAnpUATUS GUOTEXHOIOMMYECKUX MPOM3BOACTB B COOTBETCTBUM C TpeboBaHusmu CHulloB u apyrux
pernamMeHToB, C MUCrosb3oBaHneM 37eMeHToB CAlP  UH)XEeHepHOW rpapuku u Ccrnoco6oB 06ecreyeHust 3IKOHOMUYECKOMH
a(ppekTMBHOCTU NPON3BOACTBA

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. OcyLyecTBASATb TEXHOIOIMYECKOE 06€eCeYeHne NPonN3BO4CTBa NPOAYKTOB MUTAaHUSI U3 PaCTUTESIbHOMO CbhipbS;

2. AHanu3upoBaTb KayecTBO MPOAYKTOB MUTaHUS M3 PacTUTESIbHOrO Cbipbsi B COOTBETCTBUM C TPebOBaHMSIMU HOPMATUBHOM
JOKYMeHTaLuu 1 MOTPEOGHOCTAMMU PbIHKa;

3. TIpUMEHSITb HayYHOTEXHMYECKYIO MH(OPMaLMIO M NePESOBON MPOU3BOLCTBEHHBIN ONbIT B 06/1aCTU NepepaboTKu pacTUTENIbHOMO
CbIPbS U IPON3BOACTBA NPOAYKTOB MUTaHUS.

MpepekBU3NTbI

OCHOBbI 6MOTEXHOJIOMMYECKOro NMPON3BOACTBA WHaycTpuanbHas 6UOTEXHONOMUS

MocTpekBusuThbl

lpoekTupoBaHue NpeAnpuUATHI 6pOANSILHOIO NPON3BOACTBA lMpo6uoTnyeckas 6MOTEXHOIOMUSA
buoTtexHonorus nponseoAacTBa MOJIOYHbIX MPOAYKTOB U nepepa60TKa BTOPUYHOTIO CbipbS
Linkn gucumnnuHel Mpodunupytolme gucLUNAnHbI

Kypc 3

KonunyecTtBO akafeMnyecknx KpeantoB 5

dopma KOHTPOSIA 3HaHMI BK3aMeH U KypcoBasi paboTa/npoeKT

KpaTKoe onuncaHue cogepXxaHna gucuunyiuHbl
JvcymnanHa ndydaet coctaB u CBONCTBA MOJIOKa — KakK 06beKTa AJ11 6MOTEXHOIOMMYECKUX NPpoLeccoB; 6akTepuasibHbie rpenaparbl
4715 (epMEeHTUPOBAHHbIX MOJIOYHbIX MPOAYKTOB; KiacCuukaLymsi MUKPOOPraHU3MOB, UCIO/b3YEMbIX B MPOU3BOLCTBE MOJIOYHbIX



npoJykToB; nof6op 6akTepuasbHbIX MpenapaToB; (GopmupoBaHne 6GakTepuasbHbIX 3aKBAacCOK;, MPUrOTOBJIEHME W MPUMEHEHNE
6aKTepuasbHbIX MpenapaTtoB B MPOU3BOACTBEHHbIX YCJIOBUSIX; TEXHOJIOMMU MOJIOYHbIX MPOAYKTOB; KUCIOMOJIOYHbIE MPOAYKTHI;
MPOAYKTbI U3 06E3XXUPEHHOIrO MOJIOKA, MaxTbl M MOJIOYHOM CbIBOPOTKM, HAMUTKN U3 BTOPUYHOIO Cbipbsl; 6EIKOBbIE MPOAYKTbI U3
BTOPUYHOIO CbIPbS.

Llenb nsyyeHus gUCLMNINHbI

OBnageHne 0byyaroLLMMCS TEOPETUYECKUX 3HAHMI U NPAKTUYECKMX HaBbIKOB 10 6MOTEXHOJIOMMM MPOU3BOACTBA MOJIOYHbIX MPOAYKTOB
1 nepepaboTKM BTOPUYHOIO CbIpbSi

PesynbraTbl 06y4YeHus

ON6 06bsiCHATL MOPGHOPGU3NONIOTNYECKME, OBUOXUMUYECKUE, MOJEKYNIIPHO- FEHETUYECKME OCOBEHHOCTU (PYHKLMOHUPOBAHUS
6MO06BEKTOB B M0JIEBbLIX, 1a60PATOPHbIX U MPOMBILLIEHHbIX YC/IOBUSAX M BbIMOJHATL KA4YECTBEHHbIE M KOJINYECTBEHHbIE aHasn3bi C
MPUMEHEHNEM (PUINKO-XUMUNYECKNX Y MUKPOBMOSIOrMYECKMUX METOLOB MPU KYNbTUBUPOBAHUMN OTAE/IbHbIX KIIETOK MUKPOOPraHM3MoB
ON7 TpUMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MM XUBOTHbIE B KaYeCTBE OOBEKTOB AJI1 HayYHbIX UCCNELOBaHUIA U MPaKTUYECKUX
yenen, MpUMEHSIEMbIX B Pa3/InyHbIX 061acTsIX 6UOTEXHOOMMMN

ON8 OcywyecTBAsITb TEXHOOMMYECKMI MPOLECC BUOTEXHOIOMMYECKOrO MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHBIX OTXO40B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOIro CTaHAapTa Mo 3KOJ10rMYECKOMY MEHEAXKMEHTY

ON9 T[poekTupoBaTb npeanpusaTUS 6UOTEXHOSIOMMYECKUX MPOU3BOACTB B COOTBETCTBMM C TpeboBauusmu CHulloB u apyrmx
pernamMeHToB, C MCMosb30BaHNeM 35eMeHToB CAlR  uHXeHepHoW rpapukm u crioco6oB obecrieyeHnss 3KOHOMUYECKOM
a(ppekTMBHOCTN NPON3BOACTBA

PesynbTaTbl 06y4yeHUs N0 AUCLMUMNIIMHE

1. O60CHOBbIBATb M KOHTPOIMPOBATb NapamMeTpbl TEXHOJIOrMYECKMX MPOLIECCOB B COOTBETCTBUM C PEr/IaMEHTOM Py MPOnU3BOACTBE
MOJIOYHbIX MPOAYKTOB;

2. icnonb3oBaTbh TexHUYecKne cpejcTBa AJ151 USMePeHUs1 OCHOBHbIX apamMeTpoB 6UMOTEXHOTOMMYECKMX POLJeCCOB, CBOVCTB ChIpbs U
npoAyKyny npu Nnpon3BOACTBE MOJIOYHbIX MPOAYKTOB;

3. CoBepLueHcTBOBaTb OCHOBHbIE METOAbI U NPUEMb! OCYLLECTBAEHUS TEXHOIOrMYECKMX MPoLEeCCOB B COOTBETCTBUU C PeriaMeHToOM
rpy Npon3BOACTBE MOJIOYHbIX MPOAYKTOB.

MpepekBU3NTbLI

lpoMbiLLIeHHasi 6BUOTEXHONIOMUS Muiwesas 6uoTexHoNOrns

MocTpekBu3uTbI

WUTtoroBasi aTtrectayums

BuoTtexHonorus npou3eojacTBa HauMOHaNbHbIX MOJIOYHbIX NMPOAYKTOB

LIukn gucumnnuHbl MpodunupytoLLme AUCLMNANHBI
Kypc 3

KonnyecTBo akaieMUYeCcKnX KpeanToB 5

dopma KOHTPONS 3HaHWi 9K3aMeH U KypcoBas paboTa/npoeKkT

KpaTkoe onucaHue cogep)XaHusi [UCLMUIMIUHDbI

HwucuynnnnHa ndyyaet COCTOSIHME M MEPCreKTUBbI Pa3BUTUA MOJIOYHOW OTpacsu;, McToputoll xpaHeHUsT U NMOPsSAOK ero rnepBuUYHOM
06paboTKK;, CaHUTAPHO- TUrMeHNYeckme TpeboBaHUSI K MOJIyYEHUIO [O6POKAYeCTBEHHOrO MOJIOKa;, CBOMCTBa M COCTaB MOJIOKa
Ce/IbCKOXO3SIMICTBEHHbIX JXMBOTHbIX, @ Takxe o06yc/ioBaMBarolyne ux (HaKTopbl, TEXHOIOrMYECKME MPOLEeCcChl MPOM3BOACTBA
HaUMOHasIbHbIX MOJIOYHbIX MPOAYKTOB, KMCIOMOJIOYHbIE MPOAYKTbI, Macsa, Cbipbl, MOJOYHbIE KOHCEPBbI, MOPOXEHOE, MPOAYKTbI
JeTCKOro nUTaHnsl U BTOPUYHOE MOJTOYHOE Chipbe.

Llenb nsyyeHus guCLMNInHbI

lpuobpeTeHne 3HaHWH, HEOOXOAUMBbIX AN NPOU3BOACTBEHHOW M MUCCe[0BaTe/IbCKOM [esTeIbHOCTU B 061acT 6MOTEXHOI0MMU
Mpou3BOACTBa HalMOHaIbHbIX MOJIOYHbIX MPOAYKTOB.

PesynbraTbl 06y4YeHus

ON6 06bsICHATL MOPGHOPGU3NONOTrNYECKME, OBUOXUMUYECKUE, MOJEKYNIIPHO- FEHETUYECKME OCOBEHHOCTU (PYHKLMOHUPOBaHUS
6MO06BEKTOB B M0JIEBLIX, 1a60PATOPHbIX U MPOMBILLIEHHbIX YC/TOBUSAX M BbIMOHATL Ka4ECTBEHHbIE M KOJIMYECTBEHHbIE aHan3bl C
MPpUMEHEHNEM PUSNKO-XUMUYECKUX U MUKPOBUOJIOrMYECKUX METOLOB NPU KYbTUBUPOBAHUN OTAE/IbHbIX KIIETOK MUKPOOPraHU3MoB
ON7 TpuMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YeCTBE OOBLEKTOB AJI1 HayYHbIX UCCELOBaHUA U MPaKTUYECKUX
yenen, MpUMEHSIEMbIX B Pa3/InyHbIX 061acTsIX 6UOTEXHOOMMMN

ON8 OcyiyecTBAsiTb TEXHOOMMYECKMI MPOLECC BUOTEXHOIOMMYECKOrO MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

ON9 T[poekTupoBaTb npeanpusaTUS GUOTEXHOJIOMMYECKMUX MPOU3BOACTB B COOTBETCTBUM C TpeboBauusmu CHulloB u apyrux
pernamMeHToB, C MCMNosb3oBaHNeM 35eMeHToB CAlR  uHXeHepHoW rpapukm u crioco6oB obecrieyeHnsi 3KOHOMUYECKOM
a(ppekTMBHOCTU NPON3BOACTBA

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1. KnaccugukaumpoBaTb acCOPTUMEHTbI MOJIOYHBIX MPOAYKTOB;

2. AHanuaupoBaTb TEXHOJIOrMYeCKMe MeToAbl MPOU3BOACTBA Pa3HbIX MOJIOYHbIX NPOAYKTOB Ha MNPaKTUKe W rpaguk BbIMOJHEHUS
onepayuu;

3. MpuMeHsITb U3yYyeHne TEXHOIOMMYECKMX OCOOEHHOCTEN BbICOKO Ka4YeCTBEHHbIX MOJIOYHbIX MPOAYKTOB B MPOU3BOACTBE HOBbIX
BUAOB.

MpepekBU3NTbLI

OCHOBbI GMOTEXHOJIOMMYECKOro MPOU3BOACTBA TexHos0rM4yeckoe 060py[OBaHUE NPEANPUSTUI MSICHOM M MOJIOYHOM
MPOMBILLIEHHOCTHN

MocTpekBu3uThbI

lpoekTupoBaHue NPeanpUATAIN MACHONU U MOJIOYHOM NPOMBILLITEHHOCTHU

MHTenneKTyaanaﬂ COH6CTBEHHOCTb B ynpasJieHUn Ka4eCTBOM
LIukn gucumnnuHbl Ba3oBble AUCUMNINHbI
Kypc 3

KonnyecTBo akaieMUYeCKnX KpeanToB 5



dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXxaHusa QUCLUMAUHDI

AucuynnnnHa n3ydyaer 3alumuTy UHTEIEKTYallbHOW CO6CTBEHHOCTU M aBTOPCKMX MpasB; 06beM M COCTaB HemaTepuasibHbiX aKTUBOB
MpeanpuATHY, UX COCTOSIHUE U Pa3BUTUE; UHHOBALMOHHYIO [EATE/IbHOCTb MPEANPUATUI, MOBbILLIEHNE KBaINPUKALMOHHOIO YpPOBHS
repcoHana; y4eT paynoHaIn3aTOPCKUX MPeASIoOKEHNIA N N306peTeHNI B X04€e NPOU3BOACTBA, MHTENIEKTYa/lbHYy0O CO6CTBEHHOCTbL B
yrpaBJ/ieHUN Ka4yeCTBOM; UHTENINIeKTyaslbHbIN TOBap, MHTE//IeKTyalbHash COOCTBEHHOCTb, 06bEKTbI MPOMbILLIEHHOW COBCTBEHHOCTHU 1
ee Bufibl; 06beKTbI MPOMbILLIEHHOW COBCTBEHHOCTH, JOKYMEHTbI, YA0CTOBEPSIHOLME aBTOPCTBO.

Llenb u3yyeHus aucuunnmHbl

PackpbiTb cogepxanune lNaTeHTHOro 3akoHa Pecry6inku KazaxctaH.

PeaynbraTbl 06y4eHus

ON11 Ucnonb3oBaTb MHPOPMALMOHHbIE PECYPChbl AJI1 NOUCKA M XpPaHeHUs MHGopmMmauum, paboTaTb C 37€KTPOHHbIMU TabnLamu,
cucTeMaTu3npoBaTh faHHble, paboTaTh ¢ 6a3amMy JaHHbIX

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

1. BbiiBNIATb ¥ perncTpupoBaTb O6bEKTbI MHTE/IEKTYa/IbHOM COBCTBEHHOCTY OpraHu3aymu;

2. OyeHnBaTb CTOUMOCTb U KOMMEPYECKNE NEPCIEKTUBbI MHTE/IIEKTYalbHONM COBCTBEHHOCTH;

3. OuyeHnBaTb B/IMSIHUE UHBECTULMOHHbIX PELUEHUA W peLieHuii Mo GUHaHCMPOBaHUIKO Ha POCT CTOMMOCTM 6u3Heca B CBS3U CO
cTparterueii MHHOBaLMOHHOIO pa3BUTHS.

MpepekBU3UTDI

OCHOBbI 6MOTEXHOJIOMMYECKOro MPON3BOACTBA Bbe3onacHOCTb nNuLYeBbIX MPOJYKTOB

MocTpekBu3uTbI

CraHgapTu3ayuus, cepTuukaymns u TeXHUYeCKne N3SMepeHuns

MepauumHcKas u BeTepuHapHasa 6uoTexHonorus

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUI 9K3aMeH

KpaTkoe onucaHue cogep)xaHusi GUCLMUIIUHDI

AucuynnnnHa wsyyaeT 3Tanbl Pa3BUTUS BETEPUHAPHONW W MeZUUMHCKON GUOTEXHOIOMMM, OCHOBHbIE MOAX0AbI K CO3AaHUIO
BeTepUHapHbIX, 6BUOTEXHOJIOMMYECKUX U (hapMaLieBTUYECKMX MPenapaToB; 06beKTbl BETEPUHAPHON U MEAULMHCKON 6UOTEXHONIOMNM;
JOKIIMHNYECKNE M KITMHUYECKNE UCTbITAHWUS JIEKAPCTBEHHBIX CPEACTB;, OBUOTEXHOIOMMU UMMYHOIEHOB W BaKUMH; F€EHHO- UHKEHEPHOE
MUKPOBUOIOrNYECKOE  MPOU3BOACTBO;, UMMYHOBUOTEXHOOMMUIO;, MMMYHO/IOMMYECKUE CUCTEMbI  AUArHOCTUKM, COBPEMEHHbIE
6UOTEXHOSIOMMN B XKMBOTHOBOACTBE, TPAHCTEHHbIE XXUBOTHbIE; METOAbLI MOJTyYEHUS U MEPCrEKTUBbLI UCIOIb30BaHUS; U3YHEHNE OCHOBbI
KOpMJieHns1 N1abopaToOPHbIX XNBOTHBIX.

Llenb nsyyeHus guCLMNInHbI

lNonyyeHne CTygeHTaMm 3HaHWI O LesIsiX U 3agadax MeguLMHCKOW M BeTepuHapHOU GUOTEXHOI0MMM, 06 UccreoBaHUs NPUPOLHbIX
COeANHEHUN, KOHTPOJIMPYHOLMX YPOBEHb 3aLUTHbIX CUJ1 OpraHu3Ma npoTUB MHQEKLUMI, 3/10KaYeCTBEHHOro pocTa M Apyrux
3abos1eBaHM.

PesynbraTbl 06y4YeHus

ON5 AHanusunpoBaTb OCHOBHblE MPOLECCHI M SBJIEHUS, MPOUCXOASLLME B XUBOW M HEXUBOUM MPUPOAE U ONPEeAEeNnaTb MPUHUMNIbI
CTPYKTYPHOM U (YHKLMOHAIbHOM OpraHn3auum 6MoIornyecknx 06beKTOB, BO3MOXXHbIE MyTU 6MOCUHTE3A KITHOYEBbIX MHIPEANEHTOB U
LeneBbIX NPOAYKTOB 4151 BbI6opa ONTUMaslbHbIX YCI0BUI GMOTEXHOIOMMYECKOro npoLecca

ON6 O06bsiCHATE  MOPPOPU3NOIOrNYecKnEe, BUOXUMUYECKNE, MOJEKYSIPHO- FEHETUYECKNE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6MO06BEKTOB B MOJIEBbIX, J1a60PATOPHbIX M MPOMBILLIEHHbIX YCIOBUSX U BbIMOIHATD Ka4YeCTBEHHbIE U KOIMYECTBEHHbIE aHasIn3bl C
MPUMEHEHNEM PUSUKO-XUMUYECKUX U MUKPOBUOSIOrMYECKUX METOLOB NPU KYIbTUBUPOBAHUN OTAE/IbHbIX K/TETOK MUKPOOPraHu3mMoB
ON7 TpuMeHsTb MUKPOOPraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YECTBE OOBEKTOB AJI1 HayYHbIX UCCNELOBaHWIA U MPaKTUYECKUX
yeneu, MPUMEHSIEMbIX B Pa3/InyHbIX 061acTsX 6UOTEXHOOMMMN

ON11 Ucnonb3oBaTb MHPOPMALMOHHbIE PECYPChbl AJI1 NOUCKa M XpaHeHus uHGopmMmauum, paboTaTb C 37eKTPOHHbIMU TabsnLamu,
cUcTeMaTU3NpoBaTh faHHbIe, paboTaTbh C 6a3aMy faHHbIX

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

1. MpoBOANTL OCHOBHbIE OnepaLny reHHO-UHXEHEPHON TeMaTUKK;

2. BbInosiHATb KOMIIJIeKC onepawuii, CBA3aHHbIX C rmbpu[oMHON TEXHUKOM;

3. MpoBoanTL HeobxoanMMble paboTbl MO [OKIMHNYECKOMY UCIMbITAHUIO GUOIOrMYECKON aKTMBHOCTYM MpernapaToB, MPUroTOBIEHHbIX
MeANLNHCKUMUN N BETEPUHAPHBIMU BUOTEXHOIOMMYECKUMU METOZ4aMM.

MpepekBU3UTDI

BuounHxeHepus O6wyas u MoneKynsipHasl reHeTuKka BnoTeXHOMOMrUs KUBOTHbIX

MocTpekBu3uTbI

CeneKkymns NPOMbILLIEHHbIX LUITAMMOB MUKPOOPraHN3MoB

lMaTeHTOBEAEHME

Linkn gucumnnmHbl basoBble AUCLUMANHDI

Kypc 3

KonunuecTtBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHusi UCLMUIIUHDbI

AucuynnnnHa mnsyyaeT OCHOBbI 3aKOHOAATesNbCTBa 3apybexkHbiXx cTpaH W Pecnybnukn KasaxcTaH B o6nacTu OxpaHbl O6bEKTOB
MHTeNIeKTYasIbHOM (MPOMBILLIIEHHOM) CO6CTBEHHOCTH, CYLHOCTb CUCTEMbI NaTEHTOBAHUS O6BEKTOB MPOMbILLIEHHON CO6CTBEHHOCTH;
HOpPMaTUBHO- NPaBOBYO AOKyMeHTauuo Pecnybnuku KaszaxctaH Mo oxpaHe WMHTENIEeKTyaslbHOW COB6CTBEHHOCTH, OCOOEHHOCTH W

CTPYKTYPY NaTEeHTHOW J[OKYMEHTauuW;, CTPYKTYpy OMUCaHUS MN306PETEHUS; CYLYHOCTb CUCTEMbI [aTeHTOBaHUS O6BbEKTOB
MPOMbILLIEHHON CO6CTBEHHOCTH, Koabl WHWI pans waeHtugukaumm 6mbnnorpauyeckux faHHbIX B ONUCAHUU U306PETEHUS;



0COBEHHOCTH MOCTPOEHNS TEKCTA; COCTaB 3asiBKU Ha O6BEKT MPOMbILLIEHHON COBCTBEHHOCTM.

Lienb usyyeHus aucuunnmHbl

lpuobpeTteHne 3HaHWIi B 0671aCTM OXPaHbl OBBLEKTOB WHTE/IEKTYaslbHOW COOCTBEHHOCTU W rpaBuSl O(POPMIIEHUS MAaTEeHTHOM
JOKyMeHTaLuu.

PesynbraTbl 06y4eHus

ON11 Ucnonb3oBaTb MHPOPMAaLMOHHbIE PECYPCbI A NMOUCKA M XpaHeHUs MHGopmMmaumm, pabotaTb C 3JEKTPOHHbIMU TabnLamu,
cucTeMaTu3npoBaTh aHHble, paboTaTh C 6a3aMu JaHHbIX

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. Onpegensitb CyLHOCTb 4ESTEIbHOCTH M0 OXPaHe NpaB Ha MHTEIEKTYalbHy0 CO6CTBEHHOCTb;

2. ®opmupoBaTb NOHUMaHUE OCHOBHbIX MOJIOXEHWUI TEOPUN U NPAKTUKM MaTEHTOBEAEHUS;

4. ®opmupoBaTb HaBbIKW NPUMeHeHUSI MexxayHapoaHbIX JOKYMEHTOB MO NaTEHTOBELEHUIO.

MpepekBU3NTbI

lMuiyeBass GMOTEXHOIOMNSA

MocTpekBu3uThbI

UTtoroBasi attectaymns

MVIKpO6VIOJ'IOFVN€CKMﬁ KOHTPOJ1b 6MOTEXHOIOrMYeCKNX npon3BoACTB

Limkn ancumnnuHbl BasoBble aucuMNANHbI
Kypc 3

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue coaep)XaHusa QUCLUMINHDI

AvcynnanHa n3y4yaet xapakTepucTUKy OCHOBHbIX MUKPOOPraHU3MOB-KOHTaMUHAHTOB CaHUTapHO-MOKa3aTelbHbIX MUKPOOPraHU3MOB
M BGUOTEXHOJIOTMYECKMX  MPOM3BOACTB;, O 6€30MacHOCTU  GUOTEXHOJIOTMYECKMX  MPOM3BOACTB  MULYEBLIX MPOAYKTOB U
MPOAOBO/ILCTBEHHOIO  CbIpbs; METOAbl CTepUIn3aumy, Ae3nHpeKUuuMn U  KOHCEPBUPOBAHWS, MPUMEHSEMbIX B  MULLEBOM
MPOMBILLIIEHHOCTH; CrIOCO6bI 06ECNEeYEHNsT CTEPUITIbLHOCTY MUKPOBUOIOrNMYECKOro NMPpon3BOACTBa; POJib MUKPOQIOPbI BO3AYXa, BOABI,
Moysbl B KOHTaMMHaUMW MULLIEBLIX MPOAYKTOB MOCTOPOHHUMU MUKPOOPraHM3aMamMum U PacripoCTPaHEHUN UHEPEKLUMOHHbIX
3a60/1€BaHNIi; CaHUTAPHO- MMIMeHNYeckue TPe6oBaHMS K MNPOU3BOACTBEHHbIM MpoyeccaM U POMbILLIEHHOMY 060pyA0BaHMIO;
CUCTEMbI aHasIM3a PUCKOB.

Lienb u3yyeHus aucuunnmHbl

CpopmupoBaTb y CTyAeHTa 3HaHUA O 6e30MaCHOCTH GUMOTEXHOIOMMYECKMX MPOM3BOACTB MPOJOBOILCTBEHHOIO ChipbS U MULLEBbLIX
MPOAYKTOB.

PesynbraTbl 06y4eHus

ON5 AHannaupoBaTb OCHOBHbI€ MPOLECChI U SABJIEHUS, MPOUCXOZALUME B XKXMBOW M HEXMUBONA NPUPOAE M ONpPeaensiTb NPUHUMIbI
CTPYKTYPHOU 1 yHKLMOHAIbHOMN OpraHu3aLmum 6M0oI0rm4yecknx 06beKTOB, BO3MOXHbIE MYTU GBUOCUHTE3A KITHOYEBbLIX MHIPEANEHTOB U
LjeneBbIX NPOAYKTOB A4J151 BbI60opa ONTUMasIbHbIX YC/I0BUIA BUOTEXHOIOrMYECKOro NpoLjecca

ON6 O6bsCHATE  MOPPOPU3NOIOrNYECKNE, BUOXUMUYECKUE, MOJEKYSPHO- FEHETUYECKNE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BEKTOB B M0JIEBbIX, TAGOPATOPHLIX U MPOMBILLIEHHBIX YCIOBUSX M BbIMOJIHATD KAYECTBEHHbIE M KOJIMYECTBEHHbIE aHan3bl C
MPUMEHEHNEM (PUINKO-XUMUYECKUX N MUKPOBUOSIOrMYECKUX METOLOB MPU KYNbTUBUPOBAHUM OTAEbHBIX KIIETOK MUKPOOPraHU3MOB
ON7 [MpUMeHsITb MUKPOOPraHn3Mbi, pacTeHusi UJIN XMBOTHbIE B KaYecTBe OBBLEKTOB AJIs1 Hay4YHbIX UCCAEeL0BaHWUIA MU MPaKTUYECKUX
uenen, MpUMeHsIEMbIX B Pa3/inyHbIX 061acTX 6UOTEXHOIOMMMN

ON8 OcyuyecTBisATb TEXHOOMMYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NepepaboTKU MNPOMbILLIIEHHbIX OTXO40B B
COOTBETCTBUM C TPEBOBAHUSIMU MEXAYHAPOAHOro CTaHAapTa Mo 3KOA0rMYeckoMy MEeHEKMEHTY

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. [lpoBOAUTL NMPUEMKY CbIpbS, MPUBOANTL €ro B CTaHZapTHOE COCTOAHUE, aHaIM3npoBaTh M nepepabatbiBaTh;

2. [onb3oBaTbcs npubopaMu M 060pyAOBaHUEM, MPUMEHSEMbIMU B GUOTEXHOJIOMMYECKOM [POM3BOACTBE M KOHTPOJIbHO-
N3MePUTEsIbHBIMU NPUGOPaMAM.

3. [puMeHATb MeToAbl CTepUIM3aLUMM M Ha MPaKTUKE, HaBbIKM CaMOCTOATE/NIbHONM OLEHKM KayecTBa [ULIEBOro CbipbS,
nosyga6pukaToB U roToBOM MPOAYKLNM.

MpepekBU3NTbI

MuiyeBasa 6MoTexHo/10rUA MuweBasi MUKpo6UoOIOrus

MocTpekBu3uThI

UTtorosas atrectaums

MuKpoopraHuambl 6pogubHbIX MPOU3BOACTB

Limkn ancumnnuHbl BasoBble aucuUnANHbI
Kypc 3

KonunyecTBo akaieMn4eckmx KpeauTos 5

®dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)xaHus AUCLUNIIUHDI

,ﬂVICLlVII'IﬂMHa n3y4yaet OCHOBHble XapaKTepUCTUKn [1pon3BoL4CTB, OCHOBaHHbIX Ha [IPUMEHeHUN MUKPOOPraHN3mMoB, crocobbl
KYy/1bTUBNPOBaHUA W CTagun pal3BUTUA, O6LL[M€ XapakKTepucTmkun 6pO)KeHI/IFl n ero BmnaoB, OCHOBHble 3aKOHOMEPHOCTU pocTa un
Pa3MHOXXeHNA Apyrux KyabTyp MUKPOOPraHn3mMoB U ,qpo»okeﬁ; XapaKTepucTtmkun d)epMEHTOB, NnpuMeHsieMbiX B 6p0,£1M}'IbeIX
npon3BoAcCTBax, ux KﬂaCCMd)MKaL{MFI M CBOVICTBA. B3aUMOOTHOLLEHNS MUKPOOPraHn3moB, OCHOBbI CrIMPTOBOIro 6pO)KeHI/1FI.‘ XUMUYECKNI
CoCTaB, CTpOoeHune ApO)K)KeBOﬁ KJ1€TKW,; pacbl N XapPaKTepPUCTUKN ,qu)K)Keﬁ, NnpuUMeHsieMbiX B 6poqw7belx npon3BojcCTBax.

Lienb usyyeHus gucuunIvHbl

LleflbiO MOoA4yJ/is sABJIAE€TCA O3HaKOMJieHne CTy4eHTOB C TexHosornemn 6pOAM}7beIX npoun3BoACTB, MeTohax M npoyeccax nepepa60TKM
pas’/indyHbIX BUAOB CbiPpbs B INPOAYKTbI 6pO)KeHMFI.

PesynbraTbl 06y4eHus

ON5 AHaﬂMs‘MPOBaTb OCHOBHbIe rpoLeccbl U ABJ1IeHUA, rponcxogsiline B XKNBOU U HEXNBOU npupoge un oripefesiatb rnpuHUUbl



CTPYKTYPHOW U QyHKLMOHAIbHOW OpraHu3aLum 61Mo0rn4ecknx 06bEKTOB, BO3MOXHbIE MYTU GUOCUHTE3A KIIHOYEBbLIX MHIPEANEHTOB U
LeneBbIX NPOAYKTOB A4J19 BbI6Opa ONTUMasIbHbIX YC/I0BUI 6BUOTEXHOIOrMYECKOro rpoLecca

ON6 O06bsCHATE  MOPPOPU3NOIOrNYECKNE, OBUOXUMUYECKUE, MOJEKYSPHO- FEHETUYECKUE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BEKTOB B 0JIEBbIX, TA60PATOPHLIX U MPOMBILLIEHHbIX YC/IOBUAX U BbIMOJHATL Ka4Y€CTBEHHbIE U KOJIMYECTBEHHbIE aHaansbl ¢
MPpUMeEHEHNEM (PU3NKO-XUMUYECKNUX N MUKPOBUOIOrMYECKMX METOAOB MPU KyIbTUBUPOBAHNM OTAE/bHBIX KIE€TOK MUKPOOPraHN3MoB
ON7 TpUMeHATb MUKPOOPraHn3Mbl, PaCTEHUS WU XXNBOTHbIE B Ka4eCTBE O6BbEKTOB A4J19 HayYHbIX UCCIAE[0BaHUIA M NPaKTUYECKUX
Lenew, MpUMeHsieMbIX B Pa3/inyHbiX 0671acTAX 6MOTEXHOI0rMN

ON8 OcywyecTBisTb TEXHOOINYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NepepaboTKU MPOMbILLIIEHHbBIX OTXOZ0B B
COOTBETCTBUM C TPE6OBAHUSIMU MEXAYHAPOAHOIro CTaHAapTa Mo 3KOA0rMYecKoMy MEeHEIKMEHTY

PesynbraTbl 06y4eHuMs nNo AucuunanHe

1. OnpenensTb Ka4eCTBEHHbIN COCTaB MUKPOQDIOPbI NPOAYKTOB 6POAUILHOIO MPOM3BOACTBA U iPYrnX 06 bEKTOB;

2. Onpepensitb CBOMCTBA MUKPOOPraHU3MOB, BblfJ€/IEHHbIX B YUCTOM KyNIbTYpE;

3. OnpesensiTe KOAMYECTBO MUKPOOPraHU3MOB PasinyHbIMU MeTofamu (MeTo[0M cYeTa KOJIOHUH, MPSIMOro cYeTa Moj MUKPOCKOMOM,
npesenbHbIX pa3BefeHuit).

MpepekBU3NTbI

CoBpeMeHHble METO/bI CO3JjaHUs MPOMBILLIEHHbIX LUITAMMOB MUKPOOPraHu3MoB

MocTpekBu3nUTbI

lMpoekTupoBaHme NpeanpuATUI 6pOANIBLHOMO NMPON3BOACTBA

CDYHKLI,VIOHaﬂbeIe CTapToBbie Ky/ibTypbl B nuLLeBoM NMPOMDbILLUNEHHOCTHU

Limkn aucumnnuHbl BasoBble gucuMnNANHbI
Kypc 3

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

AvcynnnnHa nsyyaet cenekumto CTapToBbIX KyNbTyp;, UAEHTUPUKALNIO MUKPOOPraHN3MOB C MOMOLbI €HOTUMUYECKUX METOAOB;
MCTOPUIO Pa3BUTUS TaKCOHOMMM, MPO6IEMY pacrpoCTPaHEHUs yCTOMYMBOCTM K aHTUOGMOTMKAM y [POMbILLIEHHbIX LITaMMOB;
MPUMEHEHNe KynbTyp APOXOKeN W MuuennasbHbiX rpu6oB B MULYEBON MPOMBILLIEHHOCTH, GUOTEXHOJIOMNIO CTapTOBbIX KY/bTYp;
MpUMeEHeHne AeHNTPUPULNPYIOLMX MUKPOOPraHN3MOB U HUTPUTOB B MULLEBON MPOMbILLIEHHOCTH, 06pa3oBaHue apoMaTuyecKux
COG,CU/IHGHI/II;I CTapToBbIMW KY/NbTypamu, pPOJib KUCJIOpoAa B XXU3HEe[eATeJ/IbHOCTU CTapTOBbIX KYyJ/1IbTYp, CTapTOBble KY/bTypbl —
MpoAyLeHTbl 6aKTePUOLMHOB.

Lienb u3yyeHuss aucuunimHbl

MonyyeHne 3HaHWI C NPEeAMETHON 06/71aCTbi0 [ESTE/IbHOCTU CreunannucTa nuLeBol MPOMbILLIEHHOCTH, YMEHUe MpakTU4YecKu
MPUMEHSTb M0J1yYEHHbIE 3HAHUS B fla/ibHEVLLIEN JeSTE/IbHOCTY.

PesynbraTbl 06y4YeHus

ON5 AHanuaupoBaTb OCHOBHbIE MPOLECCHI U SIBJIEHUS, NPOUCXOZSALUMNE B XKXMBOW M HEXMUBOW NMPUPOAE M ONpPeaensiTb npUHUMIbI
CTPYKTYPHOW U QyHKLMOHAIbHOW OpraHu3aLum 61Mo0rm4ecknx 06bEKTOB, BO3MOXHbIE MYTU GUOCUHTE3A KITHOYEBbLIX MHIPEANEHTOB U
LeneBbIX NPOAYKTOB A4J19 BbI6Opa ONTUMasIbHbIX YC/I0BUI 6BUOTEXHOIOrMYECKOro fpoLecca

ON6 O06bsCHATE  MOPPOPU3NOIOrNYECKNE, OBUOXUMUYECKUE, MOJEKYSPHO- FEHETUYECKUE OCOBEHHOCTU (QYHKLMOHUPOBAHUS
6MO06BEKTOB B 0JIEBbIX, TA60PATOPHLIX U MPOMBILLIEHHbIX YC/IOBUAX U BbIMOJHATL Ka4€CTBEHHbIE U KOJIMYECTBEHHbIE aHaansbl ¢
MPpUMeEHEHNEM (PU3NKO-XUMUYECKNUX N MUKPOBUOIOrMYECKMX METOAOB MPU KybTUBUPOBAHNM OTAE/bHbIX KIE€TOK MUKPOOPraHN3MoB
ON7 TpuMeHATb MUKPOOPraHn3Mbl, PaCTEHUS WU XXNBOTHbIE B Ka4eCTBE O6BbEKTOB A4J19 HayYHbIX UCCIAE[0BaHUIA M NPaKTUYECKUX
Lenew, MpUMEHsieMbIX B Pa3/inyHbiX 0671acTAX 6MOTEXHOI0rMN

ON8 OcywyecTBisiTb TEXHOOTNYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA U NepepaboTKU MPOMbILLIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPE6OBAHUSIMU MEXAYHAPOAHOIro CTaHAapTa Mo 3KOA0rMYecKoMY MEeHEIKMEHTY

ON11 Ucnonb3oBaTb MHGHOPMaLMOHHbIE PECYPChbl A/ MOUCKA M XpaHeHUs uHpopmMmaumu, paboTaTb C 3/1EKTPOHHbIMU TabinLamy,
cUCTeEMaTU3NPOBaTh fjaHHblE, paboTaTb C 6a3aMu JaHHbIX

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. OcyLyecTBAATL KOHTPOJIb LUTAMMOB MOJIOYHOKMCIIBIX U MTPOBGUOTUYECKUX MUKPOOPraHU3MOB, KYIbTUBUPOBAHNE CTapPTOBbIX KY/bTYP;
2. OpraHn3oBbiBaTb paboTy 3a MOHUTOPUHIOM CTapTOBbLIX Ky/bTyp U 6akTepuoaroB B TEXHOOMMYECKOM LiMKIIE MULLEBBIX MPOAYKTOB
1 KOPMOB;

3. [IpUMeHSITb MONTyYeHHbIe 3HaHUS Ha NMPaKTUKe.

MpepekBU3NTbI

MuieBas MUKPOBUOIOrUA U caHUTapHasi rurneHa Mmkpoo1onorns 1 GMOTEXHOOrNSI B MACHOWM M MOJI0YHOM NMPOMBILLIEHHOCTH
MocTpekBu3uThbI

WTtoroBasi atTectaymns

MpoekTupoBaHue NpegnpuUATUiA 6pOAUNbHOIO NPOM3BOACTBA

Lnkn aucumnnuHbl Mpodunupytowme AUCUUNIUHDI
Kypc 4

KonunuecTtBo akafeMnyecknx KpeanTos 6

dopma KOHTPOSIA 3HAHWI OK3aMeH U KypcoBasi paboTa/npoeKT

KpaTKoe onuncaHue cogepXxaHna gucuunyiuHbl

AvcynnanHa wusyyaeT CTPYKTYpY npeanpusaTuii  6poausbHOrO  Npou3BOACTBa; (DaKTOpbl, pernaMmeHTUpyroLmne pasMelyeHne
npeanpuaTuii 6poannbHoro npoussogcTBall Tpe6oBaHUS K MPOU3BOACTBEHHbIM 34aHWUSIM  6POANIIbHOIO MPOU3BOACTBA; TEXHUKO-
9KOHOMMYECKOE 060CHOBAHNE CTPOUTE/IbCTBA; OCHOBbI MPOEKTUPOBAHMUS MPEANPUATUI MULLEBON MPOMbILIIEHHOCTY, MPOMbILLIEHHbIH
TPaHCMOPT;, MPOEKTMPOBAHNE CUCTEM KOHAMLUMOHUPOBAHUA BO34yXa B [POU3BOACTBEHHbIX [MOMELLEHUAX; PacyeT CbipbsS M
060CHOBaHWE acCOPTMMEHTa; COBPEMEHHOE COCTOSIHUE MPEANPUATHI 6POANILHONA MPOMbILIEHHOCT [POM3BOACTBA CrMPTa,
JIMKEPOBOAOYHbIX U3AENNH, X11e60MeKapHbIX POXIKEH, CO0Aa 1 NepCrneKTUBb] ee Pa3BUTHS.

Lienb u3yuyeHus aucuunnmHbl

PackpbITb OCHOBbI 3HaHWI B 061aCTH MPOEKTUPOBAHUS NMPEANPUATHI 6pOANIbHOIO MPOU3BOACTBA.



PesynbraTbl 06y4YeHus

ON8 OcywyecTBAsITb TEXHOOTMYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

ON9 [poekTupoBaTb npeanpusaTUS OGUOTEXHOJIOMMYECKUX MPOU3BOACTB B COOTBETCTBUMM C TpeboBauusmu CHulloB u apyrux
perniaMeHToB, C MUcCMosb3oBaHneM 37emMeHToB CAIR  MH)XeHepHO#u rpaumkn u  Crnocob6oB o0b6ecrieyeHUsi SKOHOMUYECKOM
a(ppekTMBHOCTU NPON3BOACTBA

ON11 Ucnonb3oBaTb MHGHOPMALMOHHbIE PECYPChbI AJIS MOUCKA U XpaHeHUs1 MH(popMaLmu, paboTaTb C 3J1eKTPOHHbIMUY Tabanyamu,
cucTeMaTu3npoBaTh faHHble, paboTaTbh C 6a3aMy JaHHbIX

PesynbraTbl 06y4eHuMs No gucuunanHe

1. BbIMoMHATL NPOJYKTOBbIE pacyeTbl, MO46OP M pacyeT TeXHOJOMMYECKOro 060pYLOBaHUS, pacyeT [ioljajesi LEexXoB w
BCMOMOraTesibHbIX MOMeLLEeHN;

2. BbinonHATb apXuTEKTYpHO-CTPOUTESIbHbIE PELLUEHUS] U KOMITOHOBKY NPOU3BOACTBA

3. OcyLecTBAAATb TEXHOIOMMYECKUI KOHTPOIb.

MpepekBU3NTbI

BnotexHonorms 6poansibHOro NPOM3Bo4CTBa MukpoopraHn3ambl 6pOANIIbHBIX MPOU3BOACTB

MocTpekBu3uThbI

UTtorosasi attectaymns

MpoekTupoBaHue NpegnpuUATUIA MACHOW U MOJIOYHOW NPOMbILLJIEHHOCTH

Likn ancuunnuHbl Mpodunupytome gucLUNAnHbI
Kypc 4

KonunyecTBo akaieMn4yeckmx KpeauTos 6

dopma KOHTPOSIA 3HaHWI OK3aMeH U KypcoBasi paboTa/npoeKT

KpaTkoe onucaHue coaep)XXaHusa QUCLUMIUHDI

AucuynnnnHa nsyyaet CTPYKTYPY NPEANPUATII MSCHON M MOJIOYHOM NMPOMBbILLIIEHHOCTH, TPEGOBaHNS K NMPOU3BOACTBEHHbIM 34aHUSAM;
TEXHUKO- 3KOHOMMWYECKOE O0OOCHOBAHWE CTPOUTENIbCTBA; OCHOBbI [POEKTUPOBAHUS  MPEANPUATUA  MSICHOW UM MOJIOYHOM
MPOMBILLIEHHOCTY, pacyeT CbIpbsi MU O6OCHOBaHME acCOPTUMEHTa;, rpaguK opraHu3auum TEXHOIOMMYECKMX [POLeccoB; pacyer
nnoma,qeﬁ NMPpon3BOACTBEHHbIX LieXoB, KOMIOHOBKa TeXHOJIOrM4eCKoro O60pyﬂOBaHMFI,' COBpeMeHHoe COCTOsIHne npe,qnpwﬂmﬁ
MSICHOM M MOJIOYHOW MPOMBILLISIEHHOCTU M NepCrieKTUBbI ee pa3BUTUS; COCTOSIHUE M MepCrieKTUBbI pa3BUTUS NMPOU3BOACTBA Kosbac,
MSICHbIX 101y(habpuKaTOB MU KMCIIOMOJIOYHbIX MPOAYKTOB.

Lienb u3yyeHus aucuunimHbl

PacKpbiTb OCHOBbI 3HaHWI B 061aCTH NPOEKTUPOBaHUS NPEANPUATUA MSCHON U MOTOYHOM MPOMbILLIEHHOCTH.

PeaynbraTbl 06y4YeHus

ON8 OcyiyecTBAsITb TEXHOOMMYECKMI MPOLIECC BUOTEXHOIOMMYECKOrO MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHbBIX OTXO4OB B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOIro CTaHAapTa Mo 3KOJI0rMYECKOMY MEHEAXKMEHTY

ON9 T[poekTupoBaTb npeanpusaTUS GUOTEXHOSIOMMYECKUX MPOU3BOACTB B COOTBETCTBUMM C TpeboBaHusmu CHulloB u apyrmx
pernamMeHToB, C MCMo/sb3oBaHNeM 37eMeHToB CAlR  uHXeHepHoW rpaguku u crioco6oB obecrieyeHnss 3KOHOMUYECKOM
a(ppekTMBHOCTU NPON3BOACTBA

ON11 Ucnonb3oBaTb MHPOPMaLMNOHHbIE PeCypChbl AJI1 NMOUCKa M XpaHeHus uHGopmauum, paboTaTb C 371€KTPOHHbIMU TabsnLyamu,
cUcTeMaTU3NpPOBaTh faHHbIe, paboTaTh C 6a3amMy faHHbIX

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

1. BbIMoOMHATL NPOAYKTOBbIE pacyeTbl, MO46OP M pacyeT TexXHOJIOMMYECKOro 060pYyLAOBaHUS, pacyeT rioljajesi LexoB w
BCMOMOraTesibHbIX MOMeLLeHN;

2. BbinonHATb apXUTEKTYPHO-CTPOUTESIbHbIE PELLUEHUS] U KOMITOHOBKY NPON3BOACTBa

3. OcyLyecTBnATb TEXHOJIOTNYECKNI KOHTPO/Ib.

MpepekBU3NTbLI

Mukpobuonoruss u 6MOTEXHONIOMUST B MSICHOM M MOJIOYHOM NPOMbILLIIEHHOCTH TEXHO0rMYecKoe 060pyLoBaHNe NPeAnPUSITUI MSICHOM
M MOJIOYHOU MPOMBbILLIEHHOCTHN

MocTpekBu3uThbI

WUTtoroBas aTrectayums

MpoekTupoBaHue Npon3BOACTB 6MOTEXHONOMMYECKUX NpeanpuUaTUi ¢ ucnonb3sosaHmem CAIP

Lnkn gucumnnmHbl MpodunumpytoLime AUCLMUMANHBI
Kypc 4

KonunuecTtBo akafjeMnyecknx KpeanToB 6

dopMa KOHTPONA 3HaHUN 9K3aMeH 1 KypcoBas paboTa/npoeKT

KpaTkoe onucaHue cogep)xaHusi AUCLMUIMIIUHDI

AvcynnnnmHa msyyaeT OCHOBbI MPOEKTUPOBAHUSI BGUOTEXHOJIOMMYECKUX MPEANPUATHI 0 MNPOU3BOACTBY MULEBLIX MPOAYKTOB,
MPUHYMIbI NPOEKTUPOBAaHUA OTAE/IbHbIX MPON3BOLCTB M B3aMMOCBSA3b MEXAY HUMM, TeXHOJI0rnyeckas CTPYKTypa NpeanpusTus,
coCTaBbl U THUMbI MPOEKTOB, TEXHUKO- IKOHOMUYECKOE O0B6OCHOBAaHME MPOEKTUPOBAHUS, NMPUHLMIBI PEKOHCTPYKLMU MPOU3BOACTB.
lpoekTupoBaHue nNpeanpusaTHs ¢ ucrosibaosaHnem CATIP; rpagpmk opraHusaymn TeXHOOrMYECKMX MPOLECCOB; MPOAYKTOBBIN pacyeT
MOJIOYHOro0 KOMOUHaTa; NPOAYKTOBbIN pacyeT CbiPOAEbHOro KOMOUHaTa, BbI6Op acCOPTMMEHTA; pacyeT M nof6op TEXHOIOrNYECKOro
060py[OBaHUS.

Llenb nsyyeHus AuCLMNINHbI

lMony4yeHne 3HaHWA C NpeaMETHON 0671aCTbio [EeATeIbHOCTU Ccreynanncta nuLeBo MPOMBILLIEHHOCTH, YMEHMe MpaKTU4ecku
MPUMEHATb NOJTyYeHHbIe 3HaHUSI B paboTe Haj KypCOBbIMU U ANMTOMHbIMU TPOEKTaMM.

PesynbraTbl 06y4YeHus

ON8 OcyiecTBnsATb TEXHOOMMYECKUI NpoLecc 6UOTEXHOIOMMYECKOro MPOM3BOACTBA U MepepaboTKU MPOMbILLIEHHbIX OTXOA40B B
COOTBETCTBUM C TPEGOBAHUSIMU MEXAYHAPOAHOro CTaHAapTa Mo 3K0JA0rM4yeckoMy MEHEIKMEHTY

ON9 [poekTupoBaTb npeanpusTUs 6UMOTEXHOSIOMMYECKUX MPOU3BOACTB B COOTBETCTBUMM C TpeboBaHusmu CHulloB u ppyrmx



periaMeHToB, C MUCMOb30BaHWEM 37eMeHToB CAIR  MH)XEHEepHO#W rpaukym u  Crnoco6oB 06ecreyeHusi 3KOHOMUYECKOMH
3¢ peKTMBHOCTM NPON3BOACTBA

ON11 Ucnonb3oBaTb MHPOPMALMOHHbIE PECYPChbI AJI1 NOUCKa M XpPaHeHus MHGopmauum, pabotaTb C 3JeKTPOHHbIMU TabsnLyamu,
cUcTeMaTu3npoBaTh faHHble, paboTaTb C 6a3amMy JaHHbIX

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1. BbInonHATb MNPOAYKTOBblE pacyeTbl, MoA60p M pacyeT TeXHOJOrMYeCcKoro o060opyAoBaHMUs, pacyeT [iowasen LUexoB u
BCMOMOraTesibHbIX MOMeLLeHN;

2. BbIMONIHATb apXUTEKTYPHO-CTPOUTE/IbHbIE PELLEHUS M KOMITOHOBKY MPOU3BOACTBa

3. OcyLyecTBNATb TEXHOJIOTNYECKNI KOHTPO/Ib.

MpepekBU3UTDI

lpoMbiLLIeHHas 6GUOTEXHONIOMUS Muwesas 6uoTexHonorns BnoTexHosornyeckoe o6opy[oBaHue
MocTpekBu3uUTbI

UTtorosas atTectayms

BuoTtexHonorusa nepepaboTKu NPOMbILLIEHHbIX OTXOA0B

Linkn aucumnnunHbl Mpodunupyrowme AUCUUNANHDI

Kypc 4

KonunyecTBo akafeMunyecknx KpeanTos 6

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHusi GUCLMUIIUHDbI

AucuynnnnHa u3syyaeT 3arpsi3HeHWe OKpyxarwen cpefbl U HayyHO — TeXHUYeCKM rporpecc, TUMbl 3arpsA3HeHUn U ux
XapakTepucTuka, cosgaHue 6e30TXO4HbIX M MasloOTXOAHbIX MPOM3BOACTB KaK CHOCO6 pelleHusi MPO6JEM TEXHOreHHOro
3arpsi3HeHuns; €CTeCTBEHHbIE, 6UOreOXMMNYECKNE U TEXHOTEHHbIE MOTOKM (UMKbl) OTAEsbHbIX 3/IEMEHTOB;, 6uopeMeanaums,
6UOCTUMYNALUNS M 6MOAyrMEHTaLUMUS — OCHOBHbIE HarnpaB/eHWUsI UCMOb30BaHUSI GUOIOMMYECKUX OOBEKTOB /11 Pas/ioXeHUs

OpraHM4yecKunx BeLLecTs; NyTH ronagaHusi u UICTOYHUKM TEXHOTEHHbIX 3arpsi3HSIOLUMX BELYECTB B 0YBY, BOAY M aTMocdepy.

Llenb nsyyeHusa guCLMninHbI

lMony4yeHne cTygeHTaMu 3HaHWi O 3arpsi3HeHU 1 peLlieHns] pPo6yieM TEeXHOrEHHOro 3arps3HEHNS.

PesynbraTbl 06y4eHus

ON5 AHanusupoBaTb OCHOBHbIE MPOLECChl U ABJIEHUS, MPOUCXOASALLME B XXUBOW U HEXMUBOU Npupoae v onpeaensite npuHUumbl
CTPYKTYPHOM U (pYHKLMOHAIbHOM OpraHn3aumum 6MoorMyecknx 06beKTOB, BO3MOXXHbIE MyTU 6MOCUHTE3A KITHOYEBbIX MHIPEANEHTOB U
LesieBbIX NPOAYKTOB AJ151 BbI6Opa ONTUMAaJsIbHbIX YC/T0BUI BMOTEXHOIOMMYECKOro rpoLecca

ON6 O06bsICHATL MOPGHOPGU3NONOTNYECKME, OBUOXUMUYECKUE, MOJEKYNIIPHO- FEHETUYECKME OCOBEHHOCTU (PYHKLUMOHUPOBaHUS
6MO06BEKTOB B MOJIEBbLIX, 1a60PATOPHbIX U MPOMBILLIEHHbIX YC/TOBUSAX W BbIMOJHATL Ka4ECTBEHHbIE M KOJIMYECTBEHHbIE aHan3bl C
MPpUMEHEHNEM PUSUKO-XUMUYECKUX U MUKPOBUOJIOrMYECKMUX METOLOB NPU KYIbTUBUPOBAHUN OTAE/IbHbIX K/TETOK MUKPOOPraHU3MoB
ON7 TpuMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YeCTBE OOBEKTOB AJI1 HayYHbIX UCCEL0BaHUA U MPaKTUYECKUX
yenen, MpUMEHSIEMbIX B Pa3/InyHbIX 061acTsIX 6UOTEXHOOMMMN

ON8 OcyiyecTBAsiTb TEXHOOMMYECKMI MPOLECC BUOTEXHOIOMMYECKOrO MPOM3BOACTBA M NMepepaboTKU MPOMbILLIEHHBIX OTXO40B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

ON9 T[poekTupoBaTb npeanpusaTUS GUOTEXHOJIOMMYECKMUX MPOU3BOACTB B COOTBETCTBUM C TpeboBauusmu CHulloB u apyrux
pernamMeHToB, C MCMo/sb30BaHNeM 35eMeHToB CAlIR  uHXeHepHoW rpagukm u croco6oB obecrieyeHnss 3KOHOMUYECKOM
a(ppekTMBHOCTU NPON3BOACTBA

PesynbTaTbl 06y4yeHuMs N0 AUCLMUIIIMHE

1. Paznunyatb KnaccupuKkaumo OTXOA0B, XapaKTepUCTUKY MPOU3BOACTBEHHbBIX U KOMMYHaslbHbIX OTXOAOB, CMOCO6bI yTUAN3AUUN U
rnepepaboTKu OTXOA[0B;

2. OyeHnBaTb NOCAeACTBUS 3arPsI3HEHNSI OKPYXKaroLLel cpesbl OTX0A4aMu POU3BOACTB M MOTPEBIEHUS;

3. lMnaHupoBaTb M NMPOBOAUTL Hay4YHO- UCCIEA0BATENNbCKYH paboTy B 06/71aCTu nepepaboTKu OTXOAO0B, aHa/IM3NPOBaTh MOJTyYEHHbIE
pesynbTaTbl 9KCIIEPUMEHTOB.

MpepekBU3NTbI

OCHOBbI 6MOTEXHOOMNU lpoMbiLLieHHasi 6GUOTEXHONIOMUS

MocTpekBu3uTbI

WUTtoroBas aTtrectayums

MNpo6uoTuyeckas 6GUOTEXHONOrUA

Linkn gucumnnmnHbl MpodunumpytoLime AUCLUMNANHBI
Kypc 4

KonunuecTBo akafieMnyecknx KpeanToB 6

dopMa KOHTPONA 3HaHWUN Ok3ameH

KpaTkoe onucaHue cogep)XaHus QUCLMUIMIUHDI

AvcynnnnHa u3yyaer npo6UOTUKYM, NMPEGUOTUKM U CUHOUOTUKM, METabONIMTHbIE, J1aKTy030CoAep)alyne M KOMOUHUPOBAHHbIE
Mpo6MoTHYECKME MpenapaTbl; CO34aHNs1 HOBbIX 6aKTEPUIHBIX MpPenapaToB, CO34aBaeMbiX Ha OCHOBE MPO6UOTMYECKMX GaKTepui; C
TEXHOJIOrNeN MOoJIydeHnss MPOBGUOTMYECKMX MpenapaToB, C paspaboTKON HOBbIX BUZOB GMOMOrMYECKM aKTUBHbIX BELIECTB U
MPOAYKLMM MULLEBOIO 1 JIEYEGHO -MPOPUIaKTUIECKOrO Ha3HaYeHNS,; pyHKLMOHAIbHbIE MPOAYKTbI B COBPEMEHHOM CTPYKTYPE NMUTaHUS;
KpuTepum nof6opa MosI0YHOKHUCIIbIX 6aKTEPUIA; MPebUOTHKM, 060CHOBaHME BbI60Pa 3aKBaCOYHbIX KY/bTYp.

Llenb nsyyeHus guCLMNInHbI

OcBOeHMe HOBbIX BULOB 6MOSIOMMYECKM aKTUBHbIX BELLIECTB U MPOAYKLUMN MULLEBOIO M 1Ie4E6HO-NPOPUNIAKTUYECKOro Ha3HaYeHus.
PesynbraTbl 06y4YeHus

ON5 AHannaupoBaTb OCHOBHbIE€ MPOLECChI U SIBJIEHUS, MPOUCXOASILUME B XMUBOW M HEXMBOW NPUPoAe U ONpefensiTb MpUHUMMbI
CTPYKTYPHOM 1 yHKLMOHATIbHOM OpraHU3aLmum 6MoI0rm4yecknx 06beKTOB, BO3MOXHbIE MYTU 6BUOCUHTE3a KIIHOYEBbIX MHIPEANEHTOB U
LieneBbIX NPOAYKTOB A1 BbI6opa ONTHUMasIbHbIX YC/I0BUIA 6BUOTEXHOIOrMYECKOro npoLecca

ON6 06bACHATL Moppopusnonornyeckme, 6GUOXUMUYECKNE, MOJIEKYNSPHO- FEHETUYECKNE OCOBEHHOCTU (YyHKLMOHUPOBAHMS
61MO06BEKTOB B M0JIEBbIX, TA60PATOPHLIX U MPOMBbILLIEHHBIX YCIOBUAX U BbIMOJHATL Ka4Y€CTBEHHbIE M KOJIMYECTBEHHbIE aHan3bl C



npuMeHeHnemM ¢M3MKO-XMMMHI€CKMX n MMKpO6MOﬂOI'M‘-IeCKMX MEeTOoA0B MNpun KyJibTUBNPOBaHUN OTAEJIbHbIX K/IETOK MUKPOOPraHn3moB
ON7 anMeHFITb MUWKPOOPraHn3ambl, paCTeHUs NN XXUBOTHblIe B Ka4dyecTBe 06bEKTOB AJ14 Hay4HbIX MCCﬂeﬂOBaHMVI n rpakTn4eckmnx
ueneh, nMpUMeHseMblX B pa3/inyHbIX 06/1aCTAX BUOTEXHOJI0M NN

PesynbraTbl 06y4eHMs No AUCLMNIMHE

1. UgeHTUUYMpoBaTb MUKPOOPraHN3Mbl UCO/b3YeMbIe A5 IPUrOTOBIEHUS MPOGUOTUKOB;

2. I'Iposo,qmb ncenegoBaHnsa TpagnUNMOHHbBIX KUCJTOMOJIOYHbIX MPOAYKTOB, CbIPOB, XapaKTepn3oBaTb TeXHOJIOrMU rpon3BoACTBa
NpoAYKTOB NUTaHUA, cogepxxaLynx rpe- n I'lpO6MOTMKM,’

3. PaboTaTb ¢ HayYHO-TEXHUYECKOW MHpOpMaLmer 06 M3roTOBJIEHUMN U UCI0/Ib30BaHNN MPO6GUOTUKOB.

MpepekBu3nTbI

COBpeMeHHbIe MEeTOoAbl CO34aHNA NPOMbILLJIEHHbIX LUITaAMMOB MUKPOOPraHn3moB

MocTpekBu3uUTbI

WUTtoroBasi arrecrayuma

Cenekuus MPOMbDbILWEHHDbIX LUITAaAMMOB MUKPOOpPraHU3mMoB

Linkn gucumnnmHbl Mpodunupyrowme AUCUUNANHbI
Kpr 4

KonunyecTBo akafeMunyecknx KpeanTos 6

dopMa KOHTPONA 3HaHWUN SK3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

HAucuynnnnHa wm3yyaeT posib  3aKBAacoK B OGMOTEXHOOMMYECKMX MPOLEeccax;, oJlydeHne YUCTbIX KY/AbTyp 3aKBacOYHbIX
MUKPOOPraHNW3MOB, COBPEMEHHbIE METOAbI MX CENEKUMM W MPUHUMNbLI nog6opa LTaMMOB A/ COCTaB/ieHWs] 6akTepuasibHbiX
3aKBacok, obecneynmBaromMX aKTUBHbIE GUOTEXHOOMMYECKME [POLECChI MPOM3BOACTBA MULEBLIX MPOJYKTOB;, UCTOPUIO
BO3HWUKHOBEHUS M NEPCMEKTUBbI Pa3BUTUS MUKPOBUOIOrNYECKOrO MPON3BOACTBA; COCO6bLI Y/yYLUEHNS] MPON3BOLACTBEHHO LIEHHbIX
CBOVICTB 3aKBACOYHOW MMKPOPIOPbI; KOHTPO/b KayecTBa 6aKTepuasibHbIX 3aKBacoK;, Crocobbl M OCOBEHHOCTU TEXHOJI0rnu
MPOMBILLIIEHHOIO KY/IbTUBAPOBAaHNA MUKPOOPraHN3MOB, CTPOEHUE 3YKapMOTNYECKON KIIETKU.

Llenb nsyyeHusa guCLMninHbI

lNonyyeHne cTyAeHTaMy 3HaHWUIA O MPOMbILLIEHHbIX LITaMMax MUKPOOPraHM3MOB 1 CesleKLnN.

PesynbraTbl 06y4eHus

ON5 AHanusumpoBaTb OCHOBHblE MPOLECCHl M SIBJIEHUS], MPOUCXOASLUME B XXUBOW M HEXUBOM MPUPOLE U ONpPeaensaTb MPUHUMNbI
CTPYKTYPHOM U (pYHKLMOHAIbHOM OpraHn3aumum 6MoorMyecknx 06beKTOB, BO3MOXXHbIE MyTU 6MOCUHTE3A KITHOYEBbIX MHIPEANEHTOB U
LesieBbIX NPOAYKTOB AJ151 BbI6Opa ONTUMAaJsIbHbIX YC/T0BUI BMOTEXHOIOMMYECKOro rpoLecca

ON6 O06bsICHATL MOPGHOPGU3NONOTNYECKME, OBUOXUMUYECKUE, MOJEKYNIIPHO- FEHETUYECKME OCOBEHHOCTU (PYHKLUMOHUPOBaHUS
6MO06BEKTOB B MOJIEBbLIX, 1a60PATOPHbIX U MPOMBILLIEHHbIX YC/TOBUSAX W BbIMOJHATL Ka4ECTBEHHbIE M KOJIMYECTBEHHbIE aHan3bl C
MPpUMEHEHNEM PUSUKO-XUMUYECKUX U MUKPOBUOJIOrMYECKMUX METOLOB NPU KYIbTUBUPOBAHUN OTAE/IbHbIX K/TETOK MUKPOOPraHU3MoB
ON7 TpuMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YeCTBE OOBEKTOB AJI1 HayYHbIX UCCEL0BaHUA U MPaKTUYECKUX
yenen, MpUMEHSIEMbIX B Pa3/InyHbIX 061acTsIX 6UOTEXHOOMMMN

ON8 OcyiyecTBAsiTb TEXHOOMMYECKMI MPOLECC BUOTEXHOIOMMYECKOrO MPOM3BOACTBA M NMepepaboTKU MPOMbILLIEHHBIX OTXO40B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

PesynbTaTbl 06y4yeHUs NO AUCLMUMNIIMHE

1. CocTaB/isATb cXeMbl KOHCTPYMPOBaHUS OPraHN3MOB Ha OCHOBE BoccoeanHeHus gpparmeHToB [HK in vitro;

2. OnpeaensitTb KOHKPETHbLIN reH, 0TBEYaroLMii 3a CUHTE3 TOrO UJIM MHOIO 6eJiKa B r0J1yYeHUn MyTayum;

3. 06bACHATL O6LLlMe MoJiIo)XKeHne n rnogxoAbl K co3gaHnro rnpoMblLUJ1IEHHbIX LUTAMMOB MUKPOOPraHn3mMosB.

MpepekBU3NTHI

CoBpeMeHHble METO/bl CO3aHNS MPOMbILLIEHHbIX LUTAMMOB MUKPOOPraHU3MoB MuKpoopraHnambl 6p0ANIbHbIX IPOU3BOACTB
MocTpekBu3UTbLI

UTtorosas attectayus

BuoTtexHonorusa ¢oToTpoPHbIX MUKPOOPraHM3MOB

Linkn gucumnnmHbl Mpodunupytowme auCUUNANHbI
Kypc 4

KonunyecTBo akajeMunyecknx KpeanTos 6

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI

AucymnnnnHa nsydaet (oToTpopHbIE MUKPOOPraHU3Mbl, UX POU B MPUPORE U XU3HM 4YesloBeKa;, BO3MOXHOCTU MUCMO/b30BaHUS
MUKPOBOAOPOC/IEH B MacCOBOM Ky/bTUBMPOBAHUM AJIS1 MOSYYEHUs] 6UMOSIOMMYECKM aKTUBHbIX BELLECTB, U3YYEHUIO MEXaHU3MOB U
MPOAYKTUBHOCTU (POTOCUHTE3a Pas/IMYHbIX rpynn (GoTOTPOPHbLIX OPraHU3MOB; PoJib (POTOTPOPHLIX MUKPOOPraHU3MOB B Pa3BUTUU
(hOTOBMOTEXHOMOMMM, @ MMEHHO [0JlydeHne Ha OocHoBe Mukposogopocnei BAL;, ponb (HOTOTPOPHbIX MUKPOOPraHN3MoOB B
6UOTEXHOSIOMMYECKOM MPOM3BOACTBE, O CrIOCO6aXx BblfeNEeHUSI NEPCMNEKTUBHbLIX LUTAMMOB U METOAaX UX KyJbTUBUPOBAHMUS.

Llenb nsyyeHus aucuunnmHbl

lMony4yeHne cTyAeHTamu 3HaHWKA O (POTOTPOPHLIX MUKPOOPraHU3MOB U [OJYYEHUS] LieneBbiX MPOAYKTOB C [OMOLYbHO
MUKPOBOAOPOCIIEN M UNnaHO6aKTEPUIA.

PesynbraTbl 06y4yeHus

ON5 AHanusnpoBaTb OCHOBHblE MPOLECChHl M SIBJIEHUS], MPOUCXOASILME B XUBOW M HEXUBOM Npupoge U OnpeaensTb MpUHUMbI
CTPYKTYPHOU 1 (pYHKLMOHAIbHOM OpraHn3aumum 6MoIorMyeckmx 06beKToB, BO3MOXXHbIE MyTU 6MOCUHTE3A KIHOYEBbIX MHIPEANEHTOB U
LesieBbIX NPOAYKTOB AJ151 BbI6OPA ONTUMAJIbHbIX YC/T0BUIA BMOTEXHOIOMMYECKOro rpoyecca

ON6 06bsiCHATL MOPGHOGU3NONOTNYECKME, OBUOXUMUYECKUE, MOJEKYNIIPHO- FEHETUYECKME OCOBEHHOCTU (PYHKLMOHUPOBAHUS
6MO06BEKTOB B MOJIEBbLIX, 1a60PATOPHbIX U MPOMBILLIEHHbIX YC/TOBUSAX WU BbIMOJHATL KaYECTBEHHbIE M KOJINYECTBEHHbIE aHan3bl C
NpUMeHeHNEM PU3NKO-XUMUYECKUX U MUKPOBUOJIOrMYECKMUX METOLOB NPU KYSbTUBUPOBAHUN OTAE/IbHbIX K/TIETOK MUKPOOPraHU3MoB
ON7 TpuMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MM XUBOTHbIe B Ka4YeCTBE OOBEKTOB AJI1 HayYHbIX UCCELOBaHUA U MPaKTUYECKUX
yenen, MpUMEHsIEMbIX B Pa3/inyHbIX 061acTsX 6UOTEXHOOMMMN

ON8 OcywyecTBisiTb TEXHOOMMYECKMI MPOLECC BUOTEXHOIOMMYECKOro MPOM3BOACTBA M NMepepaboTKU MPOMbILLIIEHHbBIX OTXO40B B



COOTBETCTBUM C TPe6OBaHUSAMU MEXAYHAPOAHOIo CTaHZapTa Mo 3KOJ0rMYECKOMY MEHEIKMEHTY

PesynbraTbl 06y4eHuMs No gucuunanHe

1. 06bACHATL posib (YOTOTPOPHBIX MUKPOOPraHN3MOB B Pa3BUTUM (POTOBUOTEXHONIOMMM, @ MMEHHO [10JlyYeHne Ha OCHOBE
MukpoBogopocnen bA/L;

2. O6cyxpatb 0 posu (HOTOTPOPHBLIX MUKPOOPraHU3MoB B 6GMOTEXHOJIONMYECKOM [POU3BOACTBE, O Crocobax BblAe/eHUs
NepcrneKTUBHbIX LUTaMMOB U MeTofax UX KyJibTUBUPOBaHUA.

3. Ucnonb3oBaTb MUKPOBOAOPOC/M B MAacCOBOM KYJbTUBUPOBAHUM 7Sl [MOSyYEeHUs 6GUOSIOrMYECKM aKTUBHbIX BeLecTs u
6M0JI0rMYeCcKM aKkTUBHbIX JO6aBOK.

MpepekBu3nTbI

CoBpeMeHHble METOAbI CO3JaHNsl NMPOMBbILLIEHHBIX LUTAMMOB MUKPOOPraHM3MoB MukpoopraHuambl 6pOANIbHBIX NPOU3BOACTB
MocTpekBu3uUTbI

WTorosas aTTectayms

ApOXOKN U MUKPOMMULETbI B MPOMbILLUIEHHON 6MOTEXHONOMMK

Linkn gucumnnmHbl Mpodunupyrowme AUCUUNANHbI
Kpr 4

KonunyecTBo akafeMunyecknx KpeanTos 6

dopMa KOHTPONA 3HaHWUN SK3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

AvcynnnnHa n3y4aeTt APOXOKEBYHO KIETKY, LMTONOMNI; KOMIOHEHTbI JPOXOKEBOM KIETKM, UNTOSIOMMYECKNE OCOOEHHOCTYU APOXOKEN B
Pas/IMYHbIX YCAOBUSIX POCTa; MOPGOIOrno U 6ecrionoe pa3MHOXEHNE, MUKPOMOPPOIOrNIO APOXOKEN, KNETOYHbIA LUKJT, 10/I0BOE
Pa3MHOXEHMNE U XXU3HEHHbIE LMKIIbl APOXOKEN; aCKOMULETOBbIE APOXKH, 6a3UANOMULETOBBIE APOXOKM, OCOBEHHOCTY METabo/Im3Ma;
pacrnpocTpaHeHne APOXXKeBbIX rPU6oB B MPUPOAE; NMPOMBILLIEHHOE UCIO0b30BAHNE APOXOKEH; APOXOKW KaK Kak BO36yauTenu
3a60s1eBaHNIi Ye/10BEKa; CUCTEMATUKY JPONXOKEN.

Lienb nsyyeHus aucuunnmHbl

Lienbto Mogyna sIBNAETCA 03HAKOMJIEHNE CTYAEHTOB C APOXOKMBBLIMU Ky/ibTypamu, MeToAax uX KynbTUBUPOBAHMSA, chopMumpoBaThb
3HaHUS1 0 MUKPOMMLiETaX, CeeKLUN rpnboB MUKPOCKOMNYECKOro pasmepa.

PesynbraTbl 06y4eHus

ON5 AHanuaupoBaTb OCHOBHble MPOLECChI U SIBJIEHUS, NMPOUCXOASALUME B XKXMBOW M HEXWUBONA NMPUPOAEe M ONpeaensiTe npUHUMIbI
CTPYKTYPHOU 1 QyHKLMOHAIbHOV OpraHu3aLum 61M0o0rmM4yecknx 06bEKTOB, BO3MOXHbIE NMYTU BUOCUHTE3A KITHOYEBbLIX MHIPEANEHTOB U
LeneBbIX NPOAYKTOB AJ18 BbI6Opa ONTUMasIbHbIX YC/I0BUI BUOTEXHOIOrMYECKOro npoLecca

ON6 06bsCHATL MOPGHOPU3NOIOrNYECKUE, BUOXUMUYECKNE, MOJIEKYNISPHO- FEHETUYECKUE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6MO0OBEKTOB B M0JIEBbIX, TA60PATOPHLIX U MPOMBILLIEHHBIX YCIOBUSX U BbIMOJHATL KaYECTBEHHbIE U KOJIMYECTBEHHbIE aHan3bl ¢
MPpUMEHEHNEM (PUINKO-XUMUYECKUX N MUKPOOUOIOrMYECKMX METOAOB MPU KYNbTUBUPOBAHIM OTAEbHBIX KIETOK MUKPOOPraHN3MoB
ON7 [pUMeHATb MUKPOOPraHU3Mbl, PaCTEHUS WUJIN XXUBOTHbIE B Ka4eCTBE OGBEKTOB /19 HayYHbIX UCCAE[0BaHUIA M NPaKTUYECKUX
yenedi, MPUMEHSIEMbIX B Pa3/inyHbIX 0671aCTAX 6GMOTEXHOIOMMN

ON8 OcyiyecTBasITb TEXHOOMMYECKUI POLECC GUOTEXHOIOMMYECKOrO MPOU3BOACTBA M MepepaboTKU MPOMbILLIEHHbIX OTXOA40B B
COOTBETCTBUM C TPEGOBAHUSIMU MEXAYHAPOAHOro CTaHAapTa Mo 3K0JA0rM4yecKoMy MEHEIKMEHTY

PesynbraTbl 06y4eHuMs No gucumunanHe

1. AHanmaupoBaTb OCOGEHHOCTU CTPOEHUS APOXOKEBOW KIETKU, XUMUYECKMI COCTaB M (DyHKLMM OCHOBHbIX KJETOYHbIX CTPYKTYP,
0CO6EHHOCTY MOPGOSIOrnm APOXIKEBbIX IPUGOB, TUMbI UX PA3MHOXEHUS;

2. O6BSACHATH 3aKOHOMEPHOCTYU PaCCe/IEHNS] APOXOKEN B TPUPOLHbIX MECTOOOUTaHUSIX;

3. [naHUpoBaThb 1 OCYLLECTBAATH 6a30Bble IKCMEPUMEHTbLI C APOXKAMU U MUKPOMULIETaMM.

MpepekBn3nTbI

OcHOBbI 6MOTEXHOIOMMYECKOro NPOM3BOACTBA BuotexHonorusi 6poanibHOro npPou3BoACTBa MukpoopraHuambl
6poANIIbHBIX MPONU3BOACTB

MocTpekBu3uUTbI

Utorosas aTTectaymns

Mcnonb3oBaHue pepMeHTHbIX NpenapaToB B NULL,EBOM NPOU3BOACTBE

Linkn gucumnnmHbl Mpodunupyrowme auCUUNANHbI
Kpr 4

KonunyecTBo akafeMunyecknx KpeanTos 6

dopMa KOHTPONA 3HaHWUN SK3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

AucuynnnuHa wu3ydaeT oblume cBegeHus O (pepMeHTax; rpynnbl (HEepMEHTHbIX MpenapaToB, MPUMEHSIEMbIX B MULIEBOH
MPOMBILLIEHHOCTY; NPUMEHEHWUE (HEPMEHTHbIX NpernapaToB B MOJIOYHOM MPOMBILLIIEHHOCTH, UCMOIb30BaHNE BEIMYUH aKTUBHOCTHU
(hepMeHTOB A1 OL|eHKM Ka4eCcTBa MOJI0Ka; hepMeHTbI B MSICHOM OTpac/y MuLLeBOM MPOMBbILLIIEHHOCTH; UCMOJIb30BaHWe (hepMEHTOB B
xne6oreyeHny; npuMeHeHne (HepMeHTHbIX MpernapaToB B MMBOBAPEHHOW OTPac/iM M B KPaxmasionaToYyHOW MPOMbILLIEHHOCTY;
rpumMeHeHne pepMeHTHbIX NPenapaToB B MPOU3BOACTBE M/1040B0-Sr04HbIX M BUHOTPaZHbIX COKOB, BUH U 6€3aJIKOr0JIbHbIX HAalUTKOB.
L',eﬂb U3y4yeHuna gucumnninHbl

MonyyeHne KoOMMeKca 3HaHWM, YMEHWH M HaBbIKOB MO MOJyYEHUIO U MPUMEHEHUIO (HEPMEHTHbIX rpernapaToB B ULIEBOM
Mpon3BOACTBE.

PesynbraTbl 06y4eHus

ON5 AHanuaupoBaTb OCHOBHbIe MPOLECChI U SBJIEHUS, MPOUCXOASLME B KUBOW U HEXMBOU NMPUPOZE M ONpesensTh MPUHYMNbI
CTPYKTYPHOU U (PYHKLIMOHAIbHOV OpraHu3aLmum 61o0rn4eckux 06beKToB, BO3MOXHbIE MyTU 6UOCUHTE3a KIIHOYEBbIX UHIPEAUEHTOB U
LienIeBbIX NPOAYKTOB AJ1s1 BbI60Pa ONTUMAaJIbHbIX YCI0BUY GUOTEXHOIOMMYECKOro npoLecca

ON6 06bscHATL Mopgopu3noIorndeckme, GUOXMMUYECKUE, MOJIEKYSISIPHO- TEHETUYECKUE OCOBEHHOCTU (YHKLMOHMPOBAHUS
61M006BEKTOB B M0J1EBbIX, 1a60PAaTOPHbIX U MPOMbILLIEHHbBIX YC/IOBUSIX U BbIMONHATD Ka4eCTBEHHbIE U KOIMYECTBEHHbIE aHa/in3bl C
MpUMEHEHNEM (HUIUKO-XUMUYECKUX U MUKPOBUOSIOrMYECKUX METOLOB MPYU Ky/IbTUBUPOBAHUM OTZAE/bHbIX KIIETOK MUKPOOPraHU3MOB
ON7 [MpuMeHsITb MUKPOOPraHU3Mbl, PaCTEHUS] ST XXUBOTHbIE B KayecTBe 06bEKTOB JJIl HayYHbIX UCC/Ie[0BaHUi U NpaKTUYeCKuX



ueneh, npuMeHseMbiX B pa3/INYHbIX 061aCTAX 6BUOTEXHOJI0M NN

ON8 OQWMeCTBﬂHTb TEXHOJIOrNYECKUM rpoyecc 6MOTEXHOIOTNYECKOIOo nponssogctea n nepepa60TKM POMDbILLJIEHHbBIX OTX040B B
COoOoTBeTCTBUN C Tpe6OBaHVIﬂMM MeXX4yHapo4HOIro ctaHgapTta o 3K0JI0OrM4eCKoMy MeHeg)XXMEeHTY

PesynbraTbl 06y4eHMs No AUCLMNIMHE

1. KnaccuguympoBatb 1 npuMeHsTb GepMEHTbI NPy MPOU3BOACTBE, XPaHEHUN M TPAHCMOPTUPOBKE MULLEBbLIX MPOAYKTOB;

2. Ucnonb3oBaTb HaBblkN paboTbl B 17abopaTopum, Mo rnosiydeHnro PEPMEHTHbIX NPenapaToB, ONPeAesIeHN0 X akTUBHOCTYH, a Takxxe
UCroJib30BaHUKO B NpON3BOACTBE MNULL|EBbIX NMPOAYKTOB,

3.,ﬂeMOHCTpMpOBaTb 6a30Bble 3HaHUS U HpO¢eCCMOHaﬂbHHe Ka4decrtBa crieynasncra B 06/1aCTU MCI0/Ib30BaHUSA ¢epMeHTHbM
npernapartoB B NnnujesoM rnpon3BoACTBE.

MpepekBU3UTDI

OCHOBbI 6UOTEXHOI0M UM 0O6beKTbl 6UOTEXHOSI0MNN npOMbILUJ'IeHHaﬂ 6MOTEXHOJIOMUSA nMLL[eBaFI 6MOTEXHOIOMMSA
MocTpekBu3uUTbI

WUTtoroBasi arrecrayuma

BuoTexHonornyeckas nepepaboTka OTX040B NULLEBbIX MPOU3BOACTB

Linkn aucumnnunHbl Mpodunupyrowme AUCUUNANHDI
Kypc 4

KonunyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHusi GUCLMUIIUHDbI

AucuynnnnHa nsyyaeT Masao0TXOAHbIE TEXHOJIOMMM; 06LyMe MPUHLMMbI CO3JaHUSI PECYpPCOCOeperaroLmnx TEXHOMOMMIA, OrpaHNYeHNUs
TEXHOreHHOro Pa3BUTUS IKOHOMUKM; XapaKTEPUCTUKY M KnaccuukaLmio 0TX0[0B; 06Lyne METOAbI U MPUHLMNIbI YTUN3aLUN TBEPAbIX
OTXOA0B; yTUAN3aLMsI OTXOAOB CE/IbCKOro X035MCTBa; 06LYME METOALI U MPUHLUMIMBI YyTUAN3aLMU ra3006pasHbIX OTXO[0B, XMMUYECKUE
BeLLeCTBa, MCrO/b3yeMble B NULLEBOM MPOU3BOACTBE, COPOC OCTATOYHbIX BELLECTB B BOJOOTCTOMHUKM, MOBTOPHOE UCIOb30BaHNE
BO/HbIX PECYPCOB OTKPbIBAET LUMPOKME BO3MOXXHOCTYU MULLEBOMN MPOMBbILLIEHHOCTH., BUOTEXHOIOMMS B epepaboTKe OTXOL0B.

Ll,eﬂb U3yvyeHuna gucumnninHbl

TeopeTnyeckass M npakTU4Yeckasi MOAroToBKa CTYAEHTOB [0 BOMpocaM yTwuan3auuu, pekynepauymum u rnepepaboTku OTX0A0B
MpoM3BOACTBA M NOTPEB/IEHNS] C OPUEHTALMEN Ha pPeLLeHNe NPaKTUYECKUX 3a4a4 B JaHHOU 06s1acTu.

PesynbraTbl 06y4eHus

ON5 AHanusumpoBaTb OCHOBHblE MPOLECChHl M SBJIEHUS, MPOUCXOASLUME B XUBOW M HEXUBONM NMPUPOAE U ONpPeaensaTb MPUHUMIbI
CTPYKTYPHOM U (YHKLMOHAIbHOM OpraHn3auum 6MoIorMYeckmx 06beKTOB, BO3MOXXHBIE MyTU 6MOCUHTE3A KITHOYEBbIX MHIPEANEHTOB U
LeneBbiX NPOAYKTOB 4151 BbI6opa ONTUMasIbHbIX YCII0BUI 6MOTEXHOIOMMYECKOro npoLecca

ON6 O06bsicHSITb  MOpOPU3nNoIOrniyeckmne, 6UOXUMUYECKNE, MOJEKYSIPHO- FEHETUYECKNE OCOBEHHOCTU (YHKLMOHUPOBAHUS
6MO06BEKTOB B MOJIEBbIX, J1a60PATOPHbIX M MPOMbILLIEHHbIX YCIOBUSX U BbIMNOHATD Ka4eCTBEHHbIE U KOJIMYECTBEHHbIE aHasn3bl C
MPUMEHEHNEM PUSNKO-XUMUYECKUX U MUKPOBUOSIOrMYECKUX METOLOB NPU KYbTUBUPOBAHUN OTAE/IbHbIX K/IETOK MUKPOOPraHU3MoB
ON7 TpUMeHsTb MUKPOOPIraHU3Mbl, PaCTEHUS] MW XUBOTHbIE B Ka4YeCTBE OOBEKTOB AJI1 HayYHbIX UCCELOBaHWIA U MPaKTUYECKUX
Lesied, NPUMEHSIEMbIX B Pa3JINYHbIX 061aCTSX 6UOTEXHOIOMUN

ON8 OcywyecTBAsITb TEXHOOMMYECKMI MPOLIECC BUOTEXHOIOMMYECKOrO MPOM3BOACTBA M NMepepaboTKU MNPOMbILLIIEHHBIX OTXOZ0B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOro CTaHAapTa Mo 3KOJ0rMYECKOMY MEHEAXKMEHTY

Pe3yanaTb| o6yqe|-wm no AucuuniinHe

1. AHanM3npoBaThb NCTOYHUKN OPMUPOBAHNS BTOPUYHBIX CbIPbEBbIX PECYPCOB, CTOKOB B YCJI0BUSIX NPEANPUATUS;

2. PaspabartbiBaTb pekoMeHzauuu rno céopy, paynoHabHOMY UCOb30BaHUIO M 1epepaboTKe BTOPUYHBIX CbIPbEBbIX PECYPCOB U
0TX0A0B;

3. OyeHnBaTh nepcreKTUBbI PacLUMPEHUsT aCCOPTUMEHTA Ha 6a3e rpuBJIeYEHNs JOMNOSTHUTE/IbHbIX MICTOYHUKOB CbIPbS.
MpepekBu3nTbI

OCHOBbI 6UOTEXHO10M UM O6beKTbl 6UOTEXHOI0MNN

MocTpekBu3uUTbI

WUTorosas attectayus

COBpeMeHHbIe I1p06ﬂeMbI 6mobesonacHoCTU B nuieBbIX U NMPOMDbILLIEHHDbIX MPOU3BOACTBaX

Linkn gucumnnmHbl Mpodunupyrowme auCUUNANHbI
Kpr 4

KonunyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN SK3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

AvcynnnnHa nsyyaet NOHATHE 0 6M06€30M1acHOCTY B MULLEBbIX MPOM3BOACTBAX; ONacHble 6UOSIOrNYECKNe OpraHn3Mbl U UX MPOAYKTbI;
6UOTEXHONIOMMIO U 6MO6E30MacHOCTb,  CTabu/bHOCTb  6MO6E30MacHOCTM B OMOMHXXEHEPUY,  CO3[aHMe  FeHEeTUYECKU
MOANGDULUMPOBAHHBIX OPraHN3MOB; 6UOJIOrNYECKYHO, 9KOSIOTMYECKYH, SKOHOMMUYECKYHO, MPOAOBOIbCTBEHHYIO U APYryto 6€30MaCcHOCTb;
CTPOEHME, CBOWCTBA COCTaBHbIX BELECTB IMULLEBbIX MPOAYKTOB, U3MEHEHWM W Kiaccupukaumym mx B rpoLlecce Mpon3BOACTBa;
6106€30MacHOCTb B TKAHEBbIX, KJIETOYHbIX U OPraHOreHHbIX GUOTEXHOOTUSAX.

Ll,eﬂb U3y4yeHuna gucumnninHbl

M3yyeHune akTyaslbHbIX BOMPOCOB MULLEBbIX U MPOMbILLIEHHbIX POU3BOACTBAX, ONPEAESIEHNE COBPEMEHHbIX MPO6IEM, NPU PeLLeHNN
KOTOPbIX MOryT 6bITb UCMO/Ib30BaHbl METOAbI M MOAXO0AbI TPAANLMNOHHON U COBPEMEHHON GUOTEXHOJIOMMMN.

PesynbraTbl 06y4eHus

ON5 AHannanpoBaTb OCHOBHbIE MPOLIECChI U SIBJIEHUS, MPOUCXOASILUME B XUBOW U HEXMBOW NPUPOAE U ONpPefensiTb MpUHUMMbI
CTPYKTYPHOW M (pyHKLMOHAIbHOM OpraHn3aLmmu 61Moa0rn4ecknx 06 beKTOB, BO3MOXHbIE MyTU 6UOCUHTE3A KITHOYEBLIX MHIPEANEHTOB U
LeneBbIX NPOAYKTOB A5 BbI6opa ONTUMaslbHbIX YC/0BUI 6MOTEXHOIOMMYECKOro rpoLecca

ON6 06bAcHATL Mopdopusnonornyeckme, 6GUOXUMUYECKNE, MOJIEKYNSPHO- FEHETUYECKNE OCOBEHHOCTU (YyHKLMOHUPOBAHUS
61MO06BEKTOB B M0JIEBbIX, 1Ta60PATOPHLIX U MPOMBbILLIEHHbIX YCIOBUAX U BbIMOJIHATL Ka4eCTBEHHbIE M KOJIMYECTBEHHbIe aHan3bl C
MpUMeEHEHNEM PUBNKO-XUMUYECKMUX U MUKPOBUOIOrMYECKUX METOLOB MPpU KyNbTUBUPOBAHUM OTAEbHbIX KIETOK MUKPOOPraHU3MOB
ON7 [pUMeHATb MUKPOOPraHU3Mbi, PACTEHUS] UMW XUBOTHbIE B Ka4eCTBEe OGBbEKTOB A4/ HayYHbIX MCCe[0BaHUI M NPaKTUYECKUX



Lenel, MpUMeHsIeMbIX B Pa3finyHbiX 061acTax 6UOTEXHOMOMMMN

ON8 OcyLecTBnsATb TEXHOJIOIMYECKMI MPOLECC 6UOTEXHOSIOMMYECKOro MPOM3BOACTBA M MepepaboTKU MPOMbILLIEHHbIX OTXO40B B
COOTBETCTBUM C TPE6OBaHUSIMU MEXAYHAPOAHOIo CTaHZapTa Mo 3KOJ0rMYECKOMY MEHEIKMEHTY

Pe3yanaTb| 06yqe|-wm no AucuuniinHe

1. O6bSIHSAITb OCHOBHbI€ COCTaBHbI€ BELLEeCTBa MULLEBbIX NMPOAYKTOB MU MX CBOWMCTBA, CTPOEHUE, KacCuukaymm n usMeHeHnn nx B
rpoLjecce nNpPon3BoACTBaA.

2. OnpefendaTb aKTyasibHble 3ajayn COBPEMEHHOW 6MOTEeXHOMorMM 1 paspabaTbiBaTb 3asBKW AJ1F y4acTUsl B KOHKYpPCE Hay4HbIX

MpoeKTOoB.

3. Ucnonb3oBaTb coBpeMEHHOE 1a60paTopHOe 060pyJ0BaHME.
MpepekBU3UTDI

3Kcnepm3a nuiyeBbiX NMPOAYKTOB besonacHocTh nuiyjeBbiX NMIPOAJYKTOB
MocTpekBu3uUTbI

WUtoroas aTtrectayms

COBpeMeHHbIe TEXHOJIOrMU UCMNOJIb30BaHUSA 6BUONOrMYECKN aKTUBHbIX BeLleCcTB B 6VIOVIHAYCTPVIVI

Linkn aucumnnunHbl Mpodunupyrowme AUCUUNANHDI
Kypc 4

KonunyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

AucynnnuHa wusyyaet knaccupukauymio (GepMeHToB, TOPMOHOB M BUTaMUHOB, KaTa/iun3 W IHEPrus akTuBauuu, peryasyuio
MeTabonM3Ma; MexaHu3M AeiCcTBUS (PEPMEHTOB U FOPMOHOB;, UCTOYHUKN U MPUMEHEHUE (HEPMEHTOB,; NPOM3BOLACTBO BUTAMUHOB;
TEXHOJIOTNIO BbIZENIEHUS U OYUCTKU (DEepMEHTATUBHbIX MpenaparoB; UMMOOUIN30BaHHbIE (EPMEHTbI;, UMMOGUAN3ALNIO KITETOK;
MPOMBILLIEHHBIE MPOLECChl C UCMO0/Ib30BaHUEM (DEPMEHTOB U KIIETOK, METOAbl MMMObGUAM3aumn pepMeHToB; npumeHeHne bAB B
MUKPOBNOIOrMYECKOH, NULLEBON N MEAULMHCKON MPOMbILLIIEHHOCTH; 3KOJOTMYECKYIO U FEHETUYECKYI0 6€30MacHOCTb MPUMEHEHUS
BAB.

Llenb nsyyeHus guCLMNINHbI

lMony4yeHune cTygeHTamMu 3HaHWi C NPeAMETHOMN 06/1aCTbiO AESAATESIbHOCTY CreUnanncTa nILLEeBO MPOMBbILLIEHHOCTH.

PesynbraTbl 06y4eHus

ONS5 AHanusupoBaTb OCHOBHblE [POLECChl U ABJIEHUS, MPOUCXOASALUME B XXUBOU U HEXUBOM Npupoae U onpenendTb MpuHYubl
CTPYKTYPHOW M (PyHKLMOHA/IbHON OpraHn3aLmmn 61M0oa0rnyeckux 06beKToB, BO3MOXHbIE yTU 6MOCUHTE3a K/THOYEBLIX UHIPEANEHTOB U
LeneBbIX MPOAYKTOB A4J151 BbI6Opa OMTUMasibHbIX YC0BUI 6MOTEXHOIOMMYECKOro npoyecca

ON6 O06bsicHSITb  Mopoduanoorndyeckmne, OUOXUMUYECKNE, MOJEKYNSPHO- FeHETUYECKne OCOBEHHOCTU (QYHKLUOHUPOBAHUS
6MO06BEKTOB B M0JIEBbIX, TA60PATOPHLIX U MPOMBILLIEHHBIX YC/IOBUSX U BbIMOJIHATL KaYECTBEHHbIE U KOJIMYECTBEHHbIE aHan3bl ¢
MpUMEHEHNEM (PUINKO-XUMUYECKUX N MUKPOOUOIOrMYECKMX METOLOB MPU KYNbTUBUPOBAHIU OTAE/bHBIX KIIE€TOK MUKPOOPraHN3MoB
ON7 [pUMeHATb MUKPOOPraHn3Mbl, PaCTEHUS WUJIN XXUBOTHbIE B Ka4eCTBE OGBEKTOB A/ HayYHbIX UCCIAE[0BaHUIA M NPaKTUYECKUX
Lenew, MpUMEHSIEMbIX B Pa3/inyHbIX 0671aCTAX GMOTEXHOIOMMN

ON8 OcywyecTBasITb TEXHOOMMYECKMI POLECC GUOTEXHOIOMMYECKOro MPOU3BOACTBA U MepepaboTKU MPOMbILLIEHHbIX OTXOA40B B
COOTBETCTBUM C TPEGOBAHUSIMU MEXAYHAPOAHOIo CTaHAapTa Mo 3KOJA0rM4yecKoMy MEHEIKMEHTY

Pe3yanaTb| o6yqe|-wm no aucuunniuHe

1. HasbiBaTb coBpeMeHHyt0 Knaccupukauymro bAB, coBpemeHHble acrekTbl rnpuMeHeHnss BAB B pas/iMyHbiX oTpacrsx
MPOMBILLIIEHHOCTH, TEXHOJIOrMYECKMEe CXeMbl NMPON3BOACTBA OCHOBHbIX BAB;

2. Knaccuguympoatb BAB, onpefensaTb OCHOBHbIE UCTOYHUKMN U puMeHeHne bAB;

3. [emoHcTpupoBaTb 6a30Bble 3HaHMS M NpoeccuoHasibHble KayecTBa crieyumannmcra B 0651acTv  ucrionb3oBaHus BAB B
6UonHaYyCTPUN.

MpepekBU3UTDI

OcHoBbI 6MOTEXHOJI0rMYECKOro MPON3BOACTBA WHAaycTpuanbHas 6MOTEXHONOMMsA

MocTpekBu3uUTbI

UTtorosas aTrectayms

OpransauMﬂ n nnaHUpoBaHue npon3soacTBa

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 4

KonunuecTBo akafieMnyecknx KpeanToB 3

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHusi GUCLMUIIUHDbI

Aucymnnnnna «OpraHn3ayms u naaHMpoBaHne NPousBoA4CTBa» AaeT pasHble NPeACTaB/eHNss 06 OCHOBaX OpraHu3aLuu, niaHUpoBaHuUs
Mpon3BOACTBA MPOMbILISIEHHOrO XapakTepa, MeTogax OLEHKW ero a(p(peKTMBHON [eSTEeNbHOCTH. A TakXe aHa/m3e M nporHose
MPON3BOLACTBEHHbIX PUCKOB M Y6bITKOB MPEANPUATHUS, B TOM YUCIE, Criocobax ux cKopelero yctpaHeHus. O6ydarowmecss nosyyat
3HaHWS M HaBbIKM B 0671aCTHN peanusalnm, opraHu3aymm 1 naaHMpoBaHus NPOMbILLIIEHHOIO MPOM3BOACTBA NPEANPUATHS.

Ll,eﬂb U3y4yeHuna gucumnninHbl

Lenb n3ydyeHns aucymnnnHbl «OpraHnsauyms v nnaHUpoBaHWe Npou3BOACTBA» - U3YYEHWE TEOPETUYECKUX U METOAMYECKUX OCHOB
opraHu3sauuu 1 naaHNPoBaHWUs NPOU3BOACTBA U MPON3BOACTBEHHOM MHGPACTPYKTYPbl Ha NPeanpUsaTUSIX.

PesynbraTbl 06y4eHus

ON9 [llpoekTupoBaTb NpeanpusTUS 6GUOTEXHOJIOMMYECKMX MPOU3BOACTB B COOTBETCTBMM C TpeboBaHusmu CHulloB u apyrux
pernamMeHToB, C MCMosb30BaHUeM 371eMeHToB CAlR  uHXeHepHoW rpapukm u crnocoboB obecrieyeHnss 3KOHOMUYECKOM
a(ppekTMBHOCTN NPON3BOACTBA

PeaynbraTbl 06y4eHuMs No AucuunanHe

1. [leMOoHCTpUpyeT cnoco6HOCTb 3(hPeKTUBHO paboTaTb Kak MHANBUAYAIbHO, Tak U B KAYeCTBE YlleHa KOMaHAabl;

2. OpraHu3yeT paboTy MaJibiX TPYAOBbIX KOJIJIEKTMBOB UCMONHNTENEN MPON3BOACTBEHHbIX 3afjaHui;



3. CocraBnsieT TEXHUYECKYHO AOKYMEeHTauuro o Tr1IJlaHNpoBaHUKO U oOpraHn3aynn rnpon3BoacCcTBa, a TakxXxe r1o yCTaHOBJ'leHHOﬁ
OTYETHOCTU N0 YyTBEePXXJEHHbIM d)opmaM.

MpepekBU3NTbI

OcHoBbI OKOHOMMUKO-TPpaBOBbIX N 3KOJIOTNYEeCKNX 3HaHWN

MocTpekBusuThbI

UTtoroBasi arrecrayumsa

YnpaBneHue 3aTpaTamm

Limkn ancumnnuHbl BasoBble gucunUnAnHbI
Kypc 4

KonunyecTBo akajieMm4yeckmx KpeauTos 3

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)XxaHusa QUCLUMIUHDI

Llenbto Kypca «YnpaBsieHusi 3aTpatamu» siBASIETCS (hOPMUPOBAHME Yy CTY[EHTOB KOMMETeHUMI B ynpaBJieHuy 3aTpataMu, yMeHue
MpOBeCTU aHa/IMTUYECKYIO paboTy B ciepe yripaBieHusi 3aTpatamu. [laHHasi AucuymninMHa HarpasJsieHa Ha GOpMUpPOBaHUe y CTYAEHTOB
Habopa HeobXOAMMbIX TEOPETUYECKMX 3HAHWIA [J1S1 TOHUMAHUS CYLHOCTYM 3aTpaT M OCHOB YMPaBIEHUS UMM, @ TaKXKe MNPakTUYeCKux
HaBbIKOB, HEO6X0ANMbIX A/151 Ljesiedi CTpaTernyeckoro yrnpaB/eHUs 3aTpaTaMu.

Lienb u3yyeHus aucuunnmHbl

PackpbiTb npobnembi B 0671aCTU OpraHu3alny, niaHUpoBaHWUs U ynpasJsieHns MPOU3BOACTBOM B YCJIOBUSIX PbIHOYHOM 3KOHOMUKU C
LjesIbI0 COKpaLleHuns 3aTpar.

PeaynbraTbl 06y4YeHus

ON9 T[poekTupoBaTb npeanpusaTUS GUOTEXHOSIOMMYECKUX MPOU3BOACTB B COOTBETCTBUMM C TpeboBaHusmu CHulloB u apyrux
pernamMeHToB, C MCMosb3oBaHNeM 35eMeHToB CAlR  uHXeHepHoW rpapukm u crioco6oB obecrieyeHnss 3KOHOMUYECKOM
a(ppekTMBHOCTN NPOU3BOACTBA

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1. ZleMoHCTpupyeT crnoco6HOCTb 3(h(eKTMBHO paboTaTb Kak MHANBUAYANIbHO, TaK U B Ka4eCcTBe YsieHa KOMaHAbI:

2. CocTaBnisieT TeXHUYECKYHO JOKYMeHTaumo (rpagmkoB paboT, MHCTPYKLMH, MIaHOB, CMET, 3asiBOK Ha MaTepuasbl, 060pygoBaHue n
T.M1.), @ TaK)Ke yCTaHOBJIEHHOM OTYETHOCTH MO YTBEPXKAEHHbIM hopMam;

3. OpraHu3yeT paboTy MasibIX KOJIJIEKTUBOB UCTIOSTHUTESEN.

MpepekBU3UTDI

OCHOBbI 9KOHOMMKO-IIPaBOBbIX U IKOJTOrMYECKMX 3HAHNI

MocTpekBu3uTbI

UTtorosas attectayus

OKOHOMMKA NpeAnpuUaTUN

Linkn aucumnnunHbl BasoBble gucunMnNInHbI
Kypc 4

KonunyecTBo akafemMunyecknx KpeanTos 3

dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

Ha coBpemMeHHOM aTane 9KOHOMUYECKUX pe(opM B 3KOHOMMKE MPOUCXOAAT CYLUECTBEHHble W3MEHEHUSI OCOGEHHO Ha
MUKPOIKOHOMUYECKOM YPOBHE: MEHSIOTCA XapaKTep M MeTOAbl XO3SICTBEHHOW AeATEIbHOCTY NPeANnpUATUIA. JJaHHbIA Kypc nojpo6Ho
n3y4aeT pecypcbl NpeanpusaTUs, 3QEOEKTUBHOCTb MX WUCMOIb30BaHUS, PEHTabesIbHOCTb U OCHOBHbIE TEXHUKO- 3KOHOMMUYECKME
rokasatesnn yHKUMOHUPOBaHWS NPeANpuUATUS. Kpome Toro, MeTogbl CTUMYINPOBaHNUS TPYAOBbIX PECYPCOB, C Le/lbio ONTUMMU3aLnm
MPpON3BOACTBEHHbIX MOLYHOCTENA M KanuTana npesnpusTus.

Uenb U3y4yeHuna gucumnninHbl

Lienb usyyeHuss AnCLMMANHBI «IKOHOMUKA MPEANPUATUA» - BbipaboTKa y 06YYaroLyMXC 3KOHOMMYECKOro MbILLIEHUS] Ha OCHOBE
U3YYEHUsT SKOHOMUYECKOrO0 MeXaHM3Ma JesITe/IbHOCTU MPeAnpUsaTUS B YCIIOBUSAX PblHKa, obecrieyeHne ry60Kux TeOpeTUYECKUX
3HaHWW M NPaKTUYECKOro ornbiTa B 06/1aCTU 9KOHOMUKU U OpraHn3aumnm [esTe/IbHOCTU GUPMbI U UCOIb30BaHNSI TEXHOIOMMYECKOro
060py10BaHUS.

PesynbraTbl 06y4YeHus

ON9 [llpoekTupoBaTb nNpeanpusaTUS 6GUOTEXHOJIOMMYECKMX MPOU3BOACTB B COOTBETCTBUMM C TpeboBaHusmu CHulloB u apyrux
persiamMeHToB, C ucrnosb3oBaHneM 3nemeHToB CAIR  uH)XeHepHo# rpauku u CrnocoboB o0b6ecrieyeHUsi 9KOHOMUYECKOM
a(ppekTMBHOCTU NPON3BOACTBA

PeaynbraTbl 06y4eHuMs No AucumunanHe

1. leMOHCTpupyeT crocoO6HOCTb 3 PEKTMBHO paboTaTb KaK MHANBUAYAIbHO, TaK U B KA4YECTBE YieHa KOMaHAbl;

2. OUeHNBaEeT TEXHNKO-3KOHOMUYECKOE 060CHOBAHMNE MPOEKTHBIX PELLIEHNIA;

3. OpraHn3syeT [esiTe/IbHOCTb, CBSI3aHHYIO C PyKOBOACTBOM AeACTBUAMM OTAE/IbHbIX COTPYAHNKOB.

MpepekBU3NTHI

OCHOBbI 9KOHOMUKO-IIPaBOBbIX Y 9KOJIOrMYECKUX 3HAHWNI

MocTpekBusuThbl

UTtorosas aTTectayus

I'Ipep,p,mnn0MHa;| NnpaKTUKa

Limkn ancumnnuHbl Mpodunupytolme gucLUNAKHbI
Kypc 4

KonunyecTtBo akafieMnyeckunx KpegmTos 15

dopma KOHTpONA 3HAHMI MTorosas oLeHKa no npakTuke

KpaTkoe onucaHue coaep)XaHus AUCLMMNIIUHDI



Mop6op u nsyyeHne matepuana 48 UCMOSb30BaHUS U UHTEPIPETaLmUn MX B CBOEeH AMMIIOMHOM pa6oTe (MpoekTe). O3HaKoOMJIeHUe ¢
0COBEHHOCTSIMU NPON3BOACTBA NMPEANPUATHUS, ero opraHu3aymer, npoBeAeHne UccnefoBaHni 47151 NPaKTUYECKON YacTu ANNIOMHOM
pa6oTbi (MpoekTa), cucTeMaTusaums Mosy4eHHbIX Pe3ybTaToB.

Ll,eﬂb U3yvyeHuna gucumnninHbl

Mon6op u usydyeHnme matepuana Aas UCMONb30BAHUS U MHTEPNIPETALMMN UX B CBOEH AUMIIOMHOM paboTe (npoekTte). O3HaKoMJIeHne ¢
0CO6EHHOCTSIMU MPON3BOACTBA NPeANPUSITUS, €ro OpraHu3aluel, NpoBeAeHne uccaeq0BaHuii 47151 IPaKTUYECKOW YacTu ANMTIOMHOM
pa6oTbl (MpoeKTa), cucTemMaTu3aLms rnosyYeHHbIX pesybTaTos.

PesynbraTbl 06y4YeHus

ON7 lNpumeHATb MUKPOOPraHn3Mbl, PaCTEHUS] UM XUBOTHbIe B Ka4eCTBe OOBLEKTOB AJ/I1 HayYHbIX UCCeLOBaHUA U MPaKTUYeCcKnx
Lesied, NPUMEHSIEMbIX B Pa3/INYHbIX 061acTX 6UOTEXHOIOMUN

ON8 OcyuyecTBiATb TEXHONOMMYECKUI NPoLEecC 6UMOTEXHOIOMMYECKOro MPOU3BOACTBA M MepepaboTKU MPOMbILLIEHHbIX OTXO40B B
COOTBETCTBUM C TPEBOBaAHUSIMU MEXYHAPOAHOIro CTaHAapTa Mo 3KOJI0rMYECKOMY MEHEAXKMEHTY

ON9 [poekTupoBaTb npeanpusTUS 6UMOTEXHOSIOMMYECKUX MPOU3BOACTB B COOTBETCTBMM C TpeboBaHusmu CHulloB u apyrux
periaMeHToB, C MCMOMb30BaHMEM 37eMeHToB CAIR  MH)XEHEepHO#W rpaukyn u Crnoco6oB 06ecreyeHnsi 3KOHOMUYECKOM
a(ppeKTMBHOCTM NPON3BOACTBA

ON10 Onpegensitb NOPSAOK OpraHu3aumy, NaaHUPOBaHWUS U NPOBELEHNS HAyYHO — MCCIe[0BaTe/IbCKON paboThbl C UCMOIb30BaHUEM
COBPEMEHHbIX Hay4YHO-UCCIIe[0BaTENIbCKUX, 06Pa30BaTeIbHbIX U MHHOPMALMOHHBIX TEXHOIOMMH, a TaKxXe yMeeT nofbmupatb MeToabl
aHann3a B 3aBUCUMOCTU OT O6bEKTA M MOCTAaB/IEHHOM 3ajaun

ON11 Ucnonb3oBaTb MHPOPMAaLMNOHHbIE PECYPChbl AJI1 NMOUCKA M XpPaHeHUs MHGopmauum, paboTaTb C 3J€KTPOHHbIMU Tabnyamu,
cucTeMaTu3npoBaTh faHHble, paboTaTh ¢ 6a3amMu JaHHbIX

PesynbraTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1. BbInoHATL KOMI/IEKCHbIE MH)XEHEPHbIE MPOEKTbI MPEANPUATUN GUOTEXHOTOMMYECKOro NPON3BOACTBaE;

2. OcylecTB/IATb TEXHOJOMMYECKUIA MPoLecc GUOTEXHOIOMMYECKOro MPOM3BOACTBA M NepepaboTKu MPOMbILLIEHHbIX OTXOA4O0B B
COOTBETCTBUM C TPEOOBaHUSIMU MEXYHapOAHOro cTaHAapTa Mo 9KOJ0rMYECKOMY MEHEAKMEHTY;

3. Bnagetb HaBblkaMu U3y4eHns1 BUOTEXHOSIOrMYECKOro NPOU3BOACTBA M KOHTPOJIS GUOTEXHOI0rMYECKUX MPOLJECCOB.
MpepekBU3NTbLI

lpounsBoacTBeHHas npakTuka lll

MocTpekBu3uTbI

WUTtoroBasi aTtrectayums

lNMpousBoacTBeHHasa npakTuka lll

Linkn ancumnnuHbl Mpodunupyowme JUCUUNIUHbI
Kypc 4

KonuyecTBo akaieMUyecKunx KpeanTon 15

(dopma KOHTPOSIA 3HaHWI UTorosas oueHka no npakTuke

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

O3HaKOMJIEHMe C OCOGEHHOCTAMM NPOU3BOACTBA MPEANPUATHS, ero opraHu3aymeii. [IpOeKTMpOBaHUE OCHOBHbIX LEXOB U
BCIIOMOraTesibHblX, TEXHOJIOMMYECKUX CXEeM BbIMYCKaeMoW MPOAYyKUMM M TeHepasibHOro rnaHa npeanpuatus. BogocHabixeHue,
TEM/I0CHabXXEeHNEe 1 3NIEKTPOCHabXeHne npeanpuaTus. ObLjeHne BO BpeMs NPaKTUKU MexXAy 06yqalolMMUcsa N pyKOBOAUTENEM Ha
MHOCTPaHHOM si3bike. HanncaHne 6UMoTEXHOIOMMYECKOM YaCTu OTYeTa NPaKTUKU Ha MHOCTPaHHOM Si3biKe.

Llenb nsyyeHus guCLMninHbI

Llenbrto Npou3BOACTBEHHON MNPaKTUKN SBJISIETCS 3aKpernseHne npogeccuoHansbHONW KOMMETEHUMM, NPUOBPETEHNE MPaKTUYECKUX
HaBbIKOB U OMbITa MPOgeccuoHanbHOM [eATE/IbHOCTH.

PesynbraTbl 06y4YeHus

ON7 lNpumeHATb MUKPOOPraHn3Mbl, PaCTEHUS] UM XUBOTHbIe B Ka4eCTBe OOBLEKTOB AJ/I1 HayYHbIX UCCeLOBaHWA U MPaKTUYecKnx
yenen, MpUMEHsIEMbIX B Pa3/inyHbIX 061acTsX 6UOTEXHOIOMMMN

ON8 OcywjecTBisiTb TeEXHOJOIMYECKUI POLeCC 6MOTEXHOOMMYECKOro MPOM3BOACTBA U NepepaboTKN MPOMbILLIIEHHbIX OTXO40B B
COOTBETCTBUM C TPEGOBAHUSIMU MEXAYHAPOAHOro CTaHAapTa Mo 3KOJA0rM4yeckoMy MEeHEIKMEHTY

ON9 [poekTupoBaTb npeanpusTUS 6UMOTEXHOSIOMMYECKUX MPOU3BOACTB B COOTBETCTBMM C TpeboBaHusmu CHulloB u apyrux
pernamMeHToB, C ucrosb3oBaHneM 371eMeHToB CAlP,  MHXXEHEpHOW rpapuku u CrocoboB 06ecrnevyeHnss 9KOHOMUYECKOMH
a(ppeKTMBHOCTM NPON3BOACTBA

ON10 Onpegenatb NOPSAOK OpraHn3aumy, rnaaHUPOBaHUS M MPOBEAEHUS HAYYHO — UCCIe[0BaTeIbCKOM paboTbl C UCMOIb30BaHNEM
COBPEeMEeHHbIX HayYHO-UCCe[0BaTeIbCKUX, 06pa3oBaTesibHbIX U MHPOPMALMUOHHBIX TEXHOMOMMNH, @ TaKxe yMeeT nogbupatb MeToabl
aHasmsa B 3aBUCUMOCTU OT 06bEKTa M OCTaB/IEHHOM 3a[a4u

ON11 Ucnonb3oBaTb MHPOPMAaLMNOHHbIE PECYPChbl AJI1 NMOUCKA M XpPaHeHUs MHGopmauum, paboTaTb C 3J€KTPOHHbIMU Tabnyamu,
cUCTeMaTU3NPOBaTh faHHbIe, paboTaTh C 6a3aMy faHHbIX

PesynbraTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1. OpraHn3oBbIBaTb 6UOTEXHOIOMMYECKOE MPON3BOACTBO U yNpaB/siTb NpoLeccaMu Npon3BOACTBaE;

2. BbINOnHATD KOMIMIEKCHbIE UHXXEHEPHbIE MPOEKTbI NPeAnpUATUI 6UOTEXHOIOMMYECKOro NPON3BOACTBa;

3. Ucnonb3oBaTb METOAbI ¥ MOyYEHUS MULLEBbIX MPOAYKTOB C MOMOLLYbIO 6UOSIOrMYECKUX 06 EKTOB U NULLEBOI BUOTEXHOIOMMN.
MpepekBU3NTDI

lpounsBoacTBeHHas npakTuka Il

MocTpekBu3uThbI

lpeaaunaoMHas npakTnka



