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1. I_[e.JIH, 3a/lavi U IVNIAHUPYEMBIC PE3yJabTaTbl Oﬁy‘leHI/Iﬂ o TMCIOMIIJIMHE

Kypc «MukpoOHasi 6MOTEXHOIOTHA» MPEACTaBIsieT cOO0N crenualibHbIN
AJIEKTUBHBIN KypcC 171 0aKkaaaBpoB, 00y4arOIUXCS MO HAMIPABICHUIO MOATOTOBKHU
«bHOTEXHOIOTUY.

[enbto ocBoeHUs NUCHUILUIMHBI «MHUKpOOHasE OMOTEXHOJOTHUS» SBISETCS
dbopMHpOBaHHE Yy CTYIEHTOB 3HAHUW W yMEHUH B O0O0JIACTH COBPEMEHHOMU
OMOTEXHOJOTUY, OCHOBBIBAIOIIEHCS HA UCIOIb30BAHUU MUKPOOHBIX MPOAYIIEHTOB,
B TOM 4HCJI€ 0COOCHHOCTEH MCMHO0JIb30BAHUS B OMOTEXHOJIOTHYECKOM MPOU3BOJICTBE
OakTepui, apxeil U MUKPOCOKOMUYECKUX TPUOOB WIU COMATHYECKUX CTPYKTYP
MaKpOMHUIIETOB, B JAUCHUIUIMHE TAKXKE PACCMATPUBAIOTCS BOMPOCHI, CBSA3AHHBIE C
Kiaccupukanuel MUKpOOHMOTIOTUYECKUX MPOU3BOJICTB IO THUIAM MPOAYIIEHTOB.
[lokazaHa BO3MOXHOCTh HCIOJB30BaHUS MHUKPOOPTAaHU3MOB JUISl  MOJTYUYEHHS
npenapaToB  MEAUIMHCKOTO, MPOMBIIUIEHHOTO U CEJIbCKOXO3SIMCTBEHHOTO
Ha3HAYCHUSI.

OcHoBHasi 3aja4ya AWCIUIUIMHBI — PAcCMOTPEHUE OCHOB OHOTEXHOJIOTHUU
MUKPOOPraHU3MOB U €€ MPUKJIAJHBIX HAMPaBICHUH, POPMUPOBAHUE Yy O0yHAOIIUXCS
MPECTABICHUN O BO3MOXKHOCTH UCTOJIb30BAHUS OMOTEXHOJIOTHUYECKUX METOJIOB MPHU
CO3JJaHUM MUKPOOPTraHU3MOB C IIEHHBIMU TpPU3HAKAMHU, OBJAJICHUE 3HAHUSIMU
OCHOBHBIX METO/IOB.

OO6yuenne no nucuuIuinHe «MuUKpoOHasi OMOTEXHOJIOTHS HAMPABICHO HA
(dhopmupoBaHUEe y 00YUYAIOMINXCS CIEAYIOIINX KOMIETESHIIHI:

Koa n HaumeHoBaHUe KOMIIETEeHIM I NHaukaTopbl J0CTHXKEHUS
KOMIIETeHIIHUH
ITK-1 Crioco6eH npoBouTh pabOTHI 1O NIIK-1. 3HaeT MeTO/ bl TUIAHUPOBAHUS U

00paboTKe M aHAIN3Yy HAYYHO-TEXHUYECKOH  |OpraHu3alliy UCCIICI0BaHUI U pa3paboToK,
MHPOPMALIUU U PE3YyJIbTATOB UCCIEOBAHUN  |METOIbI aHaJ M3 U 0000IICHUS
OTEUYECTBEHHOT'O M MEXKIYHAPOIHOTO OMbITA B
CBOEi 0051aCTH HCcCe0BaHUM.

NIIK-2. YMeeT npuMeHsATh HOPMaTUBHYIO
JIOKYMEHTAIMIO B COOTBETCTBYIOIIEH 00aCTH
3HaHM, OPOPMIIATH PE3yIbTAThl HAYYHO-
HCCJIEIOBATENbCKUX U OIBITHO-
KOHCTPYKTOPCKHX pa0OT, IPUMEHSATH METOIbI
aHaJIM3a Hay4HO-TEXHUYECKOW nH(popMaluu
NIIK-3. CnocobeH aHamu3upoBaTh HAay4YHO-
TEXHUYECKON HHQOPMAITIH, TPOBOIUTH
AKCTIIEPUMEHTBI, 00pabaThIBaTh U 0000IIATH
MOJTyYEHHBIC TaHHBIC

ITK-6. CriocobeH npoBouTh NIIK-6.1. 3HaeT MeTObI MOTYyUEHUS
OMOTEXHOJIOTHIECKUE TTPOIIECCHI C HPOTYKTOB OMOTEXHOJIOTHH; CTIOCOOBI
HCIIOJIb30OBAHHUEM KYJIBTYP KYJbTHBUPOBAHHA MUKPOOPIaHU3MOB,

MHKPOOPraHU3MOB, KIETOYHBIX KYJIBTY]P MpaBUJIa SKCIUTyaTaluu




METOBI PUIBTPAINH, CeTIapalty,
HEHTPUPYTHPOBAHNUS, OTCTAUBAHUS,
GboTanMM WU KOATryJISLNN; XUMHUYECKUE U
OMOXMMHUYECKHE METOJIbI OUUCTKH MPOJIYKTA;
TpeOOBaHUS OXPaHBI TPYIA;
TEXHOJIOTUYECKHE UHCTPYKLIUH 110
npousBoacTBy bAB

NIIK-6.2. YMeeT npou3BOAUTH PaOOTHI MO
Pa3MHOXKEHHUIO U BHIPALMBAHUIO TOCEBHOTO
MaTepuaa st OMOTEXHOJIOTHIECKOTO
npotiecca nonyuenust BAB; npousBoautsb
0TOO0p 00pa3IoB KyJIbTypaIbHON KUIKOCTH
JUTSL OMOXUMHUYECKOTO U
MHUKPOOHOJIOTHYECKOTO KOHTPOJIS;
OCYILECTBIISATH pa3/ielieHHE KyJIbTypalbHOM
KHUJIKOCTH U OMOMACCHI pa3TMYHBIMU
METOAAaMHU; IPOU3BOIUTH PAOOTHI 1O
pa3pylIEHUIO KIETOYHON 000JI0UKH U
BBIJICJICHUIO 11eJIEBOTO MIPOAYKTA
OMOTEXHOJIOTMYECKOTO IIPOU3BO/ICTBA;
MPUMEHSTH SKCTPAKIIMOHHBIE U
MOHOOOMEHHBIE METOBI JUISI OUUCTKH
IIEJIEBOTO MPOAYKTA OMOTEXHOJIOTUIECKOTO
MIPOM3BOJICTBA OT NMPUMECeH; 00ecreunBaTh
BBITOJIHEHHE MTPOIIECCOB TPAHyJINPOBAHMUS,
IpaXUpPOBaHUS U TaOJIETUPOBAHHS TOTOBOM
MPOAYKLIUHT

UIIK-6.3 Bnaneer MmeTomaMu
KYJIbTUBUPOBaHHUS MUKPOOPTaHU3MOB-
MPOAYLIEHTOB, KJICTOYHBIX KYJIbTYP
KUBOTHBIX U PaCTCHUH; cernapanun
KYJIbTYpaJIbHOM KHUJIKOCTH U OMOMACCHI ISt
MPOBEICHUST ONOTEXHOIOTHYECKOTO
npoliecca; BhIICIECHHs MPOAYyKTa ONOCHHTE3a
U TIPOBEJICHHE OYUCTKH U
KOHIICHTPUPOBAHUS; TOJy4YE€HUS TOTOBON
(dopMBbI PepMEHTHBIX IPEnapaToB,
MPOOMOTHUKOB, TPEONOTUKOB, JIEKAPCTBEHHBIX
CpeACTB, BaKIIMH, OOy 100peHui

2. MecTo JTUCHMILUIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl

HNuctunnuHa «MukpoOHass OMOTEXHOJOTHUS» OTHOCHUTCA K DSIJIEKTHUBHBIM
nuctumnHam (b.1.2.9]1) wactu, popmupyemoit yuacTHuKamMu oOpa30BaTEIbHbBIN
OTHOIIEHUH, OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OaKajiaBpuara.

CBenenusi, u3naraemole B Kypce « MUKpoOHasi OMOTEXHOJIOTUS, JIOTHYECKH
U COJIepXKATENbHO-METOJUYECKHN CBsI3aHbl ¢ AUcCHUIIMHAMU: «OOmias Ouonorus u



MUKpoOuosorus», «buoxumusy, «XuMUS OWOJOTHYECKH aKTUBHBIX BEIIECTBY,
«OcHoBbl OmoTexHONMOTUMY, «[IpombIuieHHass OuoTexHonorus», «lIpomeccel wu
anmapaTel OHMOTEXHOJOTMYECKHUX TMPOM3BOJACTB», a TaKkKe CO3daeT 3aAen s
MOCHEAYIONIUX JUCIUIUINH, YIIyOJIsonuX 3HaHus B MPOQPEeCcCUOHAIbHONU 00JIacTH:
«IIpomeccel ¥ ammapatbl OMOTEXHOJIOTHYECKUX TPOU3BOICTBY, «lIpoekTupoBanme
TEXHOJIOTHYECKUX JINHUIY, «[IpuknagHas sH3UMONIOTHS», « TEXHOIOTHS TOTyJICHHSI
OMOTEXHOJIOTHYECKUX TMPOIYKTOB», «MemuiuHckas OuoTexHosorusy», «llumenas
OMOTEeXHOJIOTHS», «DKOOMOTEXHOJIOTHsY, «DOTOOMOTEXHOIOTUS», a TaKKe s
MOATOTOBKH 0aKaJaBPOB K BHITIOJIHCHHUIO BBITTYCKHOW KBaTU(UKAITMOHHON pabOTHI.

3. CtpykTypa u coaepkaHue TUCHHUIIINHBI

OO6m1ast TpyJJ0EMKOCTh JUCHUIUIUHBI COCTABISAET 3 3aU€THHIX eIUHUIIBL, T.€. 108
aKaJeMHUYECKHUX 4acoB (M3 HUX 36 4acOB — CAMOCTOSITENIbHAS paboTa CTYAEHTOB).

HucuuniuHa peanusyercs B 5 cemecTpe: JIeKUMU — 2 yaca B Heneno (36
4yacoB), JabopaTtopHbie paboThl — 2 yac B Henento (36 yacoB), popma KOHTpOIS —
HK3aMEH.

3.1 Bwuabl yueOHOI padoThl H TPYA0EMKOCTH

(no hopmam oOyueHus)

3.1.1. Ounas ¢popma o0yueHus

Ne ni/m . KoanuectBo CemecTp
Bup yueOHoii padoThl
4acoB 5
1 AyIMTOPHBIE 3AHATHSI 72 72
B ToM yucne:
1.1 Jlexumn 36 36
1.2 CemuHapCcKue/MpakTHUYECKUE 3aHATHS
1.3 JlaGopaTopHble 3aHATHUS 36 36
2 CamocrosiTesibHast pabora 36 36
3 IIpoMe:kyTOUHAsI aTTeCTALUSA
3auer/mud.3auer/sK3aMeH IK3aMeH IK3aMeH
Hroro 108




3.2 TemaTn4yecKuil IVIAH U3Y4YEHUS TUCHUILIMHBI

(mo popmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHuUs

n/n

Pa3genanl/TeMbl
JTUCHHUTLINHBI

TpynoemMkocThb, yac

Bcero

AynuTopHas padora

Jlexun

Jlaboparopubie
[IpakTnueckas
[MOATOTOBKA

Cemunapckue/
BaHSATHUS

MPAKTUYCCKUC
BaHATUA

CamMocTosiTeJIbHAS

padoTa

1. Beenenue. [Ipenmer MUKpoOHO#
o6uorexnonoruu. CoBpeMeHHOE
COCTOSIHUE U EPCIEKTHBBI Pa3BUTHSI.

[\

2.00beKTbl MUKPOOHOIOTMYECKON
MPOMBIIIJICHHOCTH.

2.1. IloxyuyeHue NpOMBIIIIIEHHBIX
MHUKPOOPTaHU3MOB

2.2 XpaHeHue NpOMBIIUIEHHBIX
MHUKpPOOPTraHU3MOB.

2.3.I1paBoBoe MOJIOKEHUE
ITPOMBIIIJIEHHBIX MUKPOOPTaHU3MOB.

2.4. TpeboBanus 6€30MaCHOCTH,
MPeIbSIBISEMbIC K TPOMBIIIIICHHBIM
MUKpPOOpTraHu3MaMm (TaTOreHHOCTb,
aJIEPreHHOCTh, TOKCUTEHHOCTB ).
Kareropuu MUKpOOpraHU3MOB 11O
MaTOTeHHOCTH. IMMyHOTpOMHAS
AKTUBHOCTH MPOMBITIIIEHHBIX
mramMoB. ITorstue o T1JK.

3.OCHOBHBIE THUIIbI
OMOTEXHOJIOTMYECKUX MPOIIECCOB IO
TUIY MUKPOOHBIX IPOIYLEHTOB. 3.1.
MuKkpoOHBIE IPOIIECCHI B
3aBHCUMOCTH OT OTHOIICHUS
IPOAYIIEHTA K KUCIIOPOJLY.

3.2. OcHOBHBIE TUITBI MUKPOOHBI3
OMOTEXHOJIOTUH TI0 OTHOLICHHUIO K
cBeTy OaKTepUaIbHBIX U
9YKApHUOTHYECKUX MPOAYIICHTOB.

3.3. OcHOBHBIE THITBI MUKPOOHBIX
OHMOTEXHOJIOTUH 10
MEXAaHOIA0WILHOCTH KIIETOK.

4. OcoOCHHOCTH CTaINH
OMOTEXHOJIOTHYECKOT0 TIpoIecca
OMOCHHTE3a B 3aBUCUMOCTH OT
PUPOIbI MUKPOOHOTO MPOIYIICHTA.




9 | 5. OcobenHocTH MUKPOOHOTO 8 10 8
OMOTEXHOJIOTMYECKOr 0 Tpoliecca B
3aBUCHUMOCTH OT LCJICBOI0 MPOAYKTA.

6. OCHOBHBIE THITBI MUKPOOHBIX 2 2 2
OMOTEXHOJIOTHI 110 OTHOIIEHUIO K
TpeOOBaHUSM aCEITHKHI

7. MuKpoOHOIOTUYECKU KOHTPOITh 2 2 2
MIPOU3BOJICTBA B 3aBUCUMOCTH
MIPOJIYIICHTA U OT IIEJIEBOTO MPOAYKTA

8. Bompocsl OHOATHKY B 2 2 2
6HOT€XHOHOFI/I‘-IGCKOM IIPONU3BOJCTBC
Hroro 108 36 36 36

3.3 Coaep:xxkanue TUCUUILIAHBI

Tema 1. Benenue. Ilpenmer mukpoOHoli OuotexHosioruu. CoBpeMeHHOE
COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHUS. XapaKTePUCTUKA PA3TUYHBIX BUIOB IPOTYKIIMU
MUKPOOHUOJIOTUUECOKOM MPOMBINIJIEHHOCTH (MUPOBOM 00bEM MPOU3BOJCTBA B
HaTypaJbHOM U JEHEKHOM BbIpaxeHun). [lepcrnekTuBbl pa3BUTUS

Tema 2. O0beKTbI MUKPOOHOJI0TMYECKOI MPOMBINIJIEHHOCTH

baktpuu, apxeu, rpubs, BoAopociau. OTIUYUTEIBHBIE OCOOEHHOCTHU
AYKApUOTUYECKOM M MPOKAPUOTHUECKON KIETOK C TMO3ULIUU OUOTEXHOJIOTHUHU.
[IpombIinuieHHbIe OUOOOBEKTHI (IITAMMBI, PAChl, CEPOBAPHI, ACCOILUALIIN).

2.1. Ilosyyenune MpOMBIIIIIEHHBIX MUKPOOPTaHU3MOB.

Cenekius NPOMBIIUICHHBIX ITAMMOB U MUKPOOHBIX acconnaruii. ['eneTuka
KaK TEOPETUYECKAsA OCHOBA CEJIEKIIMY MUKPOOPTaHU3MOB.

MonekynspHble OCHOBBI HACIIEICTBEHHOCTH. Peryisius 3KCHpecCuu T'eHOB.
MyTalmoOHHBIA TPOLECC KAK HUCTOYHUK T€HETUYECKOM HM3MEHYMBOCTH. OCHOBHBIE
3aKOHOMEPHOCTH MyTareHe3a. HampaBneHHbI MyTareHe3. MyTaHTHBIE IITAMMbI —
CyNepIpOayLEHTHI.

Metoasl nmoaydeHus THOPUIOB U 0TOOpa PEKOMOMHAHTOB y rpuOoB. CriusiHue
MPOTOIUIACTOB Y MUKPOOPTaHU3MOB — METOJI CO3/IaHUSI THOPUIHBIX IITAMMOB.

[Tonyuenne TpaHCreHHBIX Opranu3MoB. Co3/laHre PeKOMOMHAHTHBIX MOJEKYJ
JIHK. Bpreigenenue TreHOB il NepeHoca. BeKTOpHBIE CHCTEMBbI JIsI BBEIACHMS
qy>KEPOJHBIX T€HOB B KJIETKH MTPOKAPUOT U 3yKapuoT. [[puHIUN KOHCTPYUPOBaHUS U
XapaKTEepUCTUKA MPOMEKYTOUHBIX (KOMHTETPATUBHBIX ) BEKTOPOB Ha OCHOBE ILJIa3MUI.
TexHOI0rnM Ha OCHOBE T€HHO-UHKEHEPHBIX MUKPOOPTaHU3MOB.

2.2 XpaHeHHE€ NPOMBIIIJIEHHBIX MHUKpPOOpraHu3mMoB. CyOKyJIbTUBHUPOBAHHE.
XpaHeHHe NOJ MHUHEpaJbHBIM MAacioOM. XpaHEHHWE B BOJE M BOJHO-COJIEBBIX
pacTBopax. XpaHECHUE BBICYIIMBAHUEM, B TOM YHCIE HAa TBEPIABIX HOCHUTENSX.




XpaHeHue 3aMOpaXMBaHUEM IIPU TEMIIEpATypax HUKE TOUKU KPUCTAIUIA3ALMN BOJIBI.
KprokoHcepBanus, B TOM 4HCII€ ¢ IPUMEHEHUEM KPHOIIPOTEKTOPOB. JInodunusanus.
PeButanuzanus KyiabTyp NOCIIE JUIMTEIBHOIO XPaHEHHUS.

2.3. IIpaBoBO€ MOJ0KEHNE MPOMBILUIEHHBIX MUKPOOPraHU3MOB. [ 'eHeTnueckas
unaeHTuukamus. [lacnopt mramMmma Mukpoopranusma (A1 OakTepHaATbHBIX KYJIbTYD,
IpUOHBIX KYJIbTYp), aCCOUMALMUA MUKPOOPraHU3MOB, OakTepuodaroB, KJIETOYHOM
JIMHUY, TUOPUIHBIX KYJbTUBUPYEMBIX KJIETOK >KMBOTHBIX. /leNOHMpOBaHUE MITaMMa.
[TaTeHTOBaHME MPOMBIIIIEHHBIX MUKPOOPTaHU3MOB.

2.4. TpeboBanusi 0€30MaCHOCTH, NPEABABISIEMbIE K MPOMBIIUICHHBIM
MUKpOOpraHu3MaMm (MaTOreHHOCTb, AaJJIEPreHHOCTh, TOKCUT€HHOCTH). Kateropuu
MUKpPOOPTaHU3MOB 0 MaTOreHHOCTU. UMMYHOTpOIHAs: aKTUBHOCTh TPOMBIIIIEHHBIX
mraMMmoB. ITonstue o ITJIK.

Tema 3. OcHOBHBbIC THINBI OMOTEXHOJOTHYECKHX IPOLECCOB IO THILY
MHKPOOHBIX MPOAYIEHTOB

3.1. MukpoOHbIe TpOIlecCChl B 3aBUCHUMOCTH OT OTHOIIEHHUS NPOAYIEHTa K
KHUCIIOPOJY.

AdpobHoe KynpTHUBUpOBaHUE. [Ipumepsl mpoayneHToB. CrnocoObl moaadu
KHCTIOpOJla W YJaJCHUs yriekucioro raza. Cucremsl adpanuu. V3meHeHHe
MOTPEOHOCTH B KUCIIOPOJE B MPOIIECCE POCTA KYIbTYPHI.

AHa’poOHOE KynbTHBHpOBaHWE. [IpuMepsl MPOAYIEHTOB U MPOIECCOB.
Crioco0bI yCTpaHEHUS KUCIOPO/ia U3 MUTATEIBHO CPEIbI.

3.2. OcHOBHBIE THIBI MUKPOOHBI3 OMOTEXHOJOTHUH TIO OTHOIICHHIO K CBETY
OaKTepHAIbHBIX U 3YKAPUOTHUYECKUX MPOAYLIEHTOB.

KynpTuBupoBanue @oTtoTpodHBIX MHUKPOOPraHu3MOB. OJIHOKIETOYHBIE U
HUTYATHIE MPOAYLEeHThl. OCOOEHHOCTH KyJIbTUBUpPOBaHUs. [IprMephl IPOMBIIIIEHHBIX
nporeccoB.  OTKpBITBIE  BOJOEMBI,  3aKPBITBIE CUCTEMBI  KYJIbTUBHUPOBAHMS.
dotobuopeaktopbl.  TOHKOCJIOWHBIE W  IUIaCTUHYAThle  (OTOOMOPEAKTOPHI.
dotobuopeakTopbl Tpybuaroro Tuma. DOTOOMOPEAKTOPHl MAHEIBHOTO THIIA.
doToOHOpPEaKTOPHI TITYOMHHOTO THUIIA.

3.3. OCHOBHBIE THUIIBI MUKPOOHBIX OMOTEXHOJOTHUN MO MEXaHOJIAOMIBHOCTH
KJIETOK.

[Topor TpaBMOPE3UCTEHTHOCTH JUIsi OaKTepwii, OJHOKJIETOYHBIX  TpuUOOB,
MUIIEITHAIBHBIX TPUOOB, HUTUYATHIX BOJOpociei. KyabTuBUpoBaHUE OHOKIETOYHBIX
MUKpOOpPraHu3MoB.  KynbTUBHpOBaHWME  MUIEIHAIBHBIX  MHKPOOPTaHU3MOB.
CoBpeMeHHbIE OHWOTEXHOJOTUYECKHE TIPOIECCHl C  HCIOJIb30BAHUEM T'PHOHBIX
npoyrieHToB. OCHOBHBIE TapaMeTPhl, TEXHOJIOTHYECKUE U annapaTypHbIE PEIICHHUS.
Coippe  myis  OUOTEXHOJOTHH C  HCIOJb30BAaHUEM TPHUOHBIX TPOIYICHTOB.
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OcoOeHHOCTH CTaauud TOATOTOBKM TIOCEBHOIO Marepuana. buopeakTtopsl miis
KyJbTUBUPOBAHUS MEXAHOJAOWIIBHBIX  MUIENUANbHBIX TrpuboB. I[lapamerpsl
KyJbTUBHUPOBaHUS. OCOOCHHOCTH CTaNM BhIICNICHUS U cyliku. KoHTposb mpoiiecca
MPOU3BOJICTBA U TOTOBOM MPOIYKIUH.

Tema 4. Oco0eHHOCTH CTAAUU OMOTEXHOJIOTHYECKOI0 Mpouecca OMOCUHTE3a
B 3aBMCHMOCTH OT NPUPOALI MUKPOOHOT0 MPOIYIEHTA

OcoOeHHOCTH ~ NOATOTOBUTENBbHOW  cTtaguu  (npeadepMeHTalMOHHON).
[Tonyuyenne mnoceBHOro martepuana, HUTaTeabHOM cpeapl. OCcCoOEHHOCTH CTamus
KyJIbTUBUpPOBaHUS ((pepMmeHTannu, ounocuHTeza). OCOOCHHOCTH CTaaus pa3AesiCHUs
KyJIbTypalibHON XKUAKOCTU. OCOOCHHOCTH CTaAusl BBIACICHUS IEJIEBOr0 MPOAYKTa
(BHYTPUKJIETOYHOTO, BHEKJIETOYHOr0). OCOOEHHOCTH CTaJWUd OYUCTKU MPOAYKTA.
Oco0eHHOCTH cTaus KOHIIEHTPUPOBaHUS NpoIyKTa. OCOOCHHOCTH CTAINH CYIIIKHU.

Tema 5. Oco0eHHOCTH MHKPOOHOr0 OMOTEXHOJIOTHYECKOr0 IpoLecca B
3aBHCHMMOCTH OT LIeJIeBOT0 MPOAYKTA

buonpenapatsl  KM3HECTOCOOHBIX  MHUKPOOPTAHU3MOB  JUIsI  CEIBCKOTO
XO035MCTBA: CpENCTBA 3alllUThl  PACTEHUM, HSHTOMAINATOTE€HHbIE IPENaparsl,
OakTepuanbHble YI00OpEHHUs], 3aKBACKH ISl CUIIOCOBaHUSI KOPMOB, OMOJIeTpaaHThI.

buonpenaparsl  KM3HECHOCOOHBIX  MUKPOOPTaHU3MOB  [JIsl  TMHIIEBOTO
WCIIOJIb30BaHUs: IEKAPCKHUE IPOXKIKU, 3aKBACKU JISI MOJIOUKO-KHUCIJIOTO MMPOU3BO/ICTBA,
3aKBAaCKH JIJIs1 TPAAUIIMOHHBIX OMOTEXHOIOTUYECKUX MPOTYKTOB.

Buonpenapartsl KHU3HECTTOCOOHBIX MUKPOOPTAaHU3MOB MEUIIUHBL: TPOOUOTHUKH,
npenaparsl 1Jig OakTepuoTepanuu, OaKTepuiiHbIe BaKIIMHBI, OaKTepruoQary.

buorexnonornueckre MpOAYKThl Ha OCHOBE WHAKTUBUPOBAHHOW OMOMACCHI
KJIETOK U MPOAYKTHI €€ MepepadOTKU: KOPMOBBIE JPOXOKH, TPUOHOW MUIIEITUH,
o6uomacca (HoTOTPOPHBIX MUKPOOPTAaHU3MOB.

Buotexnonornueckre mporecchl ¢ UCMOIb30BaHUEM IITAMMOB-/IECTPYKTOPOB U
ux accormanuii. Ilouck mnpoayneHToB. Accouuanuu AecTpyKTopoB. [Ipumepsl
MIPOLIECCOB Oouojerpagauiud  KCEHOOHMOTHKOB. [Ipuponnsie accoIualuu
OMOIECTPYKTOPOB CTOYHBIX BOJI.

buorexnonornueckue nmnpemnaparbl (YUCThlE U TEXHUYECKHUE) HA OCHOBE
MPOAYKTOB META00JIM3Ma MUKPOOPTAHU3MOB: BUTAMUHbBI, aMUHOKHUCIIOTHI, (PEPMEHTHI,
AHTUOUMOTUKH, OMOJMMIUIBI, TOPMOHBI, MOJHCAXapHUIbl, OPraHUYECKHE KHUCIOTHI,
MUTMEHTBI, ’TAHOJI, MUIIEBbIE BOJIOKHA, BAKIIUHBI, (D€POMOHBI, SIUCUTOPHI, TPOTYKThHI
KOMIUIEKCHON TepepabOTKu MUKPOOHBIX MacC U MeTa0OIUTOB (M30ISATHI OEITKOBBIX
BEILIECTB, MUKPOOHBIE Macya).
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MukpoOHOTEXHOIOTUYECKUE TMpOoIEecchl B OHO’HepreTuke (OMOTOILIUBO,
YIJIEBOIOPO/Ibl, OMOTa3, OMOTOIIUBHBIEC JIEMEHTHI U JIP.).

buoreorexnonornueckue mpouecchl  (JUTOTPOPHBIE MUKPOOPTaHU3MBbI)
XemonuToTpodHbIe OAaKTEPUU U YCIOBUS UX OOUTAHUS B MECTOPOKICHUSIX MOJIE3HBIX
uckonaeMbix. OpraHoTpodHbie OaKTepun, BOCCTaHABIMBAIOIIKE CYIb(ATHI, KEIE30 U
Mapranen. CUIMKaTHble MUKPOOPTaHU3MBI.

KyuHble 1 moazemMHbie OMOT€OTEXHOJIOTHYECKHE MPOLIECCHl BhINIETAYUBAHUS
METAJIJIOB U3 CYIb(PUAHBIX PYJHBIX MECTOPOKICHHUIN U OTBAJIOB (0OTXOJ0B 00OTAIICHUS
pyna). TexHonornueckue cxembl MPOLIECCOB U OCHOBHBIE PEAKIIUU OHOOKHUCICHUS
MUHEPAJIOB, COAEPKAIIMNX [IBETHBIE METAJLIBI.

Bbuorunpomeramtyprudeckre mporecchl MOJMY4YEHUs 30JI0Ta U3 CYIb(DUAHBIX
KOHIICHTPAaTOB, OCHOBHBIE PEAKIIUU U TEXHOJIOTUYECKAsl CXeMa.

Buorunpomeramnyprudeckre MpoLECChl MOTYYEHUS! [BETHBIX METAJLUIOB U3
CyJIb()UTHBIX KOHIIEHTPATOB, TEXHOJIOTUYECKUE CXEMBbI OJYYEHUS MEIH U IIUHKA.

[IpomblilieHHBIE OHOMPOLIECCH MOJIyYEHHUsI BETHBIX M OJaropoaHbIX
METAJJIOB M3 CYJb(GUIHBIX KOHIIEHTpaToB. lcciaegoBaHus 1o WHTEHCU(PUKALIMU
MPOIECCOB OMOOKUCIIEHUSI CYJIb(PUIHBIX MUHEPAJIOB.

Texnuyeckue (HEOUMIEHHBIE) OMOTEXHOJOTUUECKUE TpernapaTbl HA OCHOBE
KYJbTUBUPOBAHUSI MUKPOOPTAHU3MOB.

JlekapcTBeHHbIE TIpenapaThl AJis MepOPaIbHOTO PUMEHEHUSL.
JlekapcTBeHHBIE TIpenapaThl B UHHEKIIMOHHOU dopme.

Tema 6. OcHOBHBIE THIILI MUKPOOHBIX OMOTEXHOJIOTUI MO OTHOIIEHUIO K
TPeOOBAHUSM ACENTHKH

AcenTtudeckasi epMeHTaIMs, YCIIOBHO aceNTHYECKasl, HE aCENTUYECKasl.

[IpUHIUIIBI aCeNTHKX B OHMOTEXHOJOTHMYECKUX IPOM3BOJCTBAX. BiusHue
MOCTOPOHHEN MUKPO(DIOPHI HA 3PHEKTUBHOCTh MUKPOOMOJIOTHYECKUX TPOU3BOJICTB.

Tema 7. Mukpoo6uoJiornyecknii KOHTPOJb MPOU3BOACTBA B 3aBHCHUMOCTH
NMPOAYLEHTA U OT 1eJIEBOT0 MPOAYKTA

Kontpons OakTepuanbHbX NpoayleHToB. KOHTpodb TpUOHBIX MNPOAYLIEHTOB
(OJTHOKJIETOYHBIX, IUJIECHEBBIX, Oa3uaAuaNbHBIX). MUKPOOMOIOTHYECKUN KOHTPOJIb
LEJeBOro MpoaykTa. MUKpOOMOJIOTHYECKUI KOHTPOJIb CTOKOB, BBIOPDOCOB B
atMocdepy.

Tema 8. BOHpOCl)I OMOITHKH B OMOTEXHOJIOTHYECKOM MMPOU3BOACTBE
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3.4. TeMarTnka CeMUHAPCKUX/NPAKTHYECKHUX U JIA0OPATOPHBIX 3AHATHI
3.4.1. CeMuHapcKue/MpaKkTUYECKUE 3aHATUS
He npenycMoTpeHbl y4eOHBIM IIIaHOM

3.4.2. JlaGopaTopHbIE 3aHATUS

JlaGoparopnas pabora Ne 1. VYrmyOieHHOe 3HAaKOMCTBO C TEXHHUKOU
nabopatopHbIX paboT. be3omacHocThs mpu paboTe ¢ MUKPOOPraHU3MaMHu.

JlabopatopHas pabota Ne 2. Beiienenue 0akTepuanbHbIX KYJIbTYP

JlaboparopHas pa6ota Ne 3. BeiieneHnue rpuOHbIX KYJIbTYp

JlaGoparopHas pabota Ne 4. Pa3nenenue rpuOHbIX U OaKTepUATIBHBIX KYJIbTYP

JlaGopaTopnas padota Ne 5. Paznenenue 6a3uananbHBIX U TJIECHEBBIX TPUO-
HBIX KYJIBTYP

JlaGopaTopnas padota Ne 6. OnpeaeneHue mopora TpPaBMOPE3UCTEHTHOCTH MH-
[ETUATBHBIX KYJIBTYP

JlaGopaTopnas padota Ne 7. OnpeaeneHue mopora TpaBMOPE3UCTEHTHOCTH MH-
[eTNATBHBIX KyIbTyp. OmeHKa pe3yIbTaTa

JlabopatopHas padora Ne 8. KynbTUBUpOBaHNE MOJOYHOKHCIIBIX KYJIBTYP

JlabopaTtopHas padota Ne 9. KynpTuBHpoBaHuE NIPOXIKEBBIX KyJIbTyp. O1leHKa
OHMOMacCCHI, KOJIMYECTBA KIETOK

JlabopatopHas pabora Ne 10. KynpruBupoBaHue OaKTEpHANBHBIX KYJIBTYP.
OrneHka OMOMAacCChI, KOJIMYECTBA KIETOK

JlabopatopHass paGota Ne 11. KynpTuBHpOBaHME MHULENHAIBHBIX KYJIBTYP.
OrneHka OMOMAacChl, KOJIMYECTBA KIETOK

JlabopartopHas padota Ne 12. MeToabl onpejeieHUsi KOHTAMUHAILIMK Ipoliecca
KYJIbTUBUPOBAHUS.

Jlabopartopnas pa6ota Ne 13. MeToabl onpeeieHus: KOHTAMUHAILIMK poliecca
KyJabTuBHpOBaHUs. OlleHKa pe3yabTaTa

JlabopaTopnas padora Ne 14. OnieHka KOHTaMUHAIIMA OMOTEXHOJIOTHYECKOTO
MPOTyKTA.

JlabopaTopnas padora Ne 15. Onenka KOHTaMUHAIIMA OMOTEXHOJIOTHYECKOTO
npoaykra. OreHka pe3yabTaTa.

Jlaboparopnas padota Ne 16. KontamuHanus nporiecca KyJibTUBUPOBAHUS
MHKPOBOJIOPOCIEN

JlaGopaTopnas padota Ne 17. [Ipuem oTyera 1mo madbopaTopHbIM paboTam

JlaGopaTopnas padota Ne 18. [Ipuem oTyera mo madbopaTopHbIM paboTam

3.5. TemarTnka KypcOBbIX IPOEKTOB (KYpCOBBIX padoT)
He npenycMoTpeHbl y4eOHBIM IIIIaHOM
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4.  YuyedHO-MeTOAMYECKOE U HH(POPMAIMOHHOE ODecTIeYeHne

4.1. OcHoBHas JuTepatrypa

. Mukpobuonorus : yaebHoe nocodue st By30B / P. I'. 'ocmanos, A. K.
lammynnun, A. X. Bonkos, A. . UOparumoBa. — 4-¢ u3a., ctep. — CaHKT-
[TerepOypr : Jlanb, 2021. — 496 c. — ISBN 978-5-8114-8107-1. — Texer :
ANEKTPOHHBIN // JIaHb : 25ekTpoHHO-OMOMMoTeuHast cuctema. — URL: https://
e.lanbook.com/book/171851

. Mukpo6uomnorus : yueonuk / A. Il. Jlykros, H. A. CanomoB, A. A. baxapes [u
np.]. — Tromens : 'AY CepepHoro 3aypanbs, 2024. — 442 ¢. — ISBN
978-5-4266-0230-4. — TekcT : 37eKTpOHHbIN // JIaHb : 3IE€KTPOHHO-
oubnmoTeunas cuctema. — URL: https://e.lanbook.com/book/453389

. MunentseBa, U. C. Mukpo6uosnorus : yuednoe nocodue / . C. MunenTbena,
H. B. Uzrapsiesa, O. B. Ko3znosa. — Kemeposo : KemI'Y, 2024. — 156 c.
— ISBN 978-5-8353-3300-4. — Texkcr : 31eKTpoHHbIN // JIaHb : 371eKTpOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/451811

. ®enotora, H. H. Mukpobuosnorus : yaeoHoe nocodue / H. H. ®enotona, B.
A. Enxun. — Cankr-Tlerep6ypr : CII6IJITY, 2017. — 52 ¢. — ISBN
978-5-9239-1002-5. — TekcT : 351eKTpOHHBIH // JlaHb : 3JIEeKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/102981
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4.2 JlonoJIHUTEJIbHAA JIUTEpaTypa

. Bunorpanosa, A. B. Kyi1bTuBUpOBaHNE MUKPOOPTaHU3MOB : yueOHO€E nocooue /
A. B. Bunorpanosa, I'. A. Koznosa. — Ilepms : ITHUITY, 2012. — 97 ¢. —
ISBN 978-5-398-00959-0. — TekcT : anekTpoHHbI# // JIaHb : 3€KTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/160885

. Konokonosa, H. H. Mukpo6uosnorus : metonuueckue ykasanus / H. H.
Komnoxkonosa, JI. ®. Koconanoa. — Tromens : TromI'VY, 2018, — 72 ¢c. —

Tekcr : anexTpoHHbIl // JlaHb : 3eKTpoHHO-O0MONMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/117822

. Metoap! KyTbTUBUPOBAHHSI MUKPOOPTAaHU3MOB: METOAMUECKHUE YKA3AHNUA
MeToanuyeckue ykazanus / coctaBurenu E. C. Anemuna, E. A. Jlpo3noBa. —
OpenOypr : OI'Y, 2024. — 35 ¢. — TekcT : 31aeKTpoHHBIN // JIaHb : 3IEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/503019

. ®omuHa, O. B. KynpTuBrpoBaHrue MUKpOOPraHu3MoB : yueOHoe nocodue / O. B.
®domuHa, B. B. JIsicak. — Munck : BI'Y, 2018. — 151 ¢. — ISBN
978-985-566-536-7. — TekcT : 31eKTpoHHbIH // JIaHb : 37IEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/180403
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4.3 DuieKTpOHHBIE 00pa3oBaTe/IbHbIC PecypChl
O0P ne pa3zpaboTaH.

4.4 JluueH3noHHoOe W CBOOOJHO PpacCHpoOCTPpaHsieMOe TMPOrPaMMHOe
obdecreueHue
He npenycmorpeno

4.5 CoBpeMeHHBbIE npogeccuoHanbHbIEC 0a3bl AAHHBIX U
HH(pOPMALIMOHHBbIE CTIPABOYHBIE CHCTEMbI
Ilepeyens pecypcoB cetu UHTepHeT, 1OCTYNHBIX /1J151 0CBOEHUS JUCHUILIUHBI:

Ne HaumeHoBaHMe Ccbuika Ha pecypce JlocTynnHOCTh

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JloctymHa B ceTu
WutepHer 6e3
OrpaHUYCHUN
IPR Books https://www.iprbookshop | loctymHa B cetn
ru/ Nutepuer 6e3
OrpaHUYCHUN
baza nqanHbIX Hay4YHOU http://www.elibrary.ru HoctymnHo
ANEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

CBOOOIHBIN TOCTYT B KpymHeHIyto [ www.ncbi.nlm.nih.gov/P | JloctynHa
0a3y Hay4HbBIX MAaHHBIX B obOnactu [ ubMed
ouomenuiHckux Hayk MedLine,
BKJII0Yast OMOXMMUIO

Hayunas snekrponHas O6uOimoreka | http://cyberleninka.ru/ JlocTynHa
«KUBEPJIEHHKA»

Odunmaneueiii  caiit  Depepanun | www.febs.org JlocTynHa
€BpONEICKUX OMOXMMHYECKHUX

o011ecTB

I[Ipodeccuonaibubie 6a3bl JAHHBIX

Web of Science Core Collection — [ http://webofscience.com | HoctymHo
noJuTeMaTHyecKas peepaTHBHO-
oubnmorpaduyeckas
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MHAYKOMETPHUECKas
(bubnuomeTpuyeckas) 6a3a qTaHHBIX

Baza nauaeix POCITATEHT https://www . fips.ru/elek | HoctymHo
tronnye-servisy/

baza nanaeix United States Pa- | https:/www.uspto.gov/ HoctynHo
tent and Trademark Office

baza naHHBIX HYKJICOTHIHBIX www.ncbi.nlm.nih.gov/G | HoctymHo
MOCJIEOBATEIHLHOCTEN enbank

5. MarepuajbHO-TeXHHYECKOe o0ecredyeHue
Aynutopust st JIeKUMOHHBIX 3aHsaTuid Ne 5504 (115280, r. Mocksa, yiI.

ABto3aBojsickas, A. 16 ctp. 1), oOopyaoBaHHAs: CTOJIbI yue€OHbIE CO CKaMbsIMU,
ayJIUTOpHAs TOCKA, MYJIbTUMEIUUHBIA KOMIUIEKC (MIEPEHOCHOM MPOEKTOpP, HOYTOYK).
Pabouee MecTo npenogaBarens: CTOJ, CTYJI.

Jlabopatopusi kadeapsl «Xumouorex» AB54040 (115280, r. Mocksa, yi.
ABto3aBojicKkas, A. 16 ctp. 1), obopyaoBaHHas: 1Ta0OpaTOpPHBIE CTOJBI, BECHI
naboparopubie  DX-2000, Bechl mnpeunuzuonubie AND, xumudeckas Moiika,
namuHapHbiii 60kc baBn-01-«Jlamunap-Cy»-1,2, mkad cymnnbHO-CTepUIn3allMOHHbIN
Memmert, meiikep, miMTka 3nekrpuyeckas gsadoparopHas Rommelsbacher RK 501,
tepmoctat 180TBi, doTornekrpokonopumerp KDOK-2, Xx0noaunpHUK a1 XpaHeHUs
KYJIbTYp, MUKpOCKOI MUKMe 6, MUKPOCKOII, OCHAIICHHBIN KAMEPOU COETMHEHHOM C
KOMITBIOTEPOM, MHMKPOCKOIBI y4eOHble 15 MITyK, CTEepeOMUKpPOCKON 2 IIT.,
nentpudyra, cymunbHbid mikad, aBTokiaB BK-75, aBTOoMarudeckue NUIETKH,
AIEKTPUYECKUE HACOCHI JT MUIIETOK, MAarHUTHBIE MEILIAJIKHU, TJabopaTopHas ocyaa st
MPOBEICHMS JTAOOPATOPHBIX 3aHATUMN, CTEIUIAXKHU C HAYYHOU JIUTEepaTypoil.

JlaGopartopust kadenpsl «Xumouorex» AB5405a,6 (115280, r. Mockga, yiI.
ABTto3aBonckas, A. 16 ctp. 1), obopynoBaHHas: J1abOpaTOPHBIE CTOJbI, BBITSKHOM
mkad, Becol mperuznonHbie KERN, Becbl ananuTudeckue Vibra, aHaTIUTUYECKUE
Bechl Sartorius ENTRIS 224-18, 220r/0,1Sartorius Group GmbH, cniektpodoTomeTp
Shimadzu UV mini 1240, aBromMaTu3upoBaHHAs YCTAHOBKA /JIA PAa3JIOKEHUS IO
Kesenppamro LOIP LK-100, naGoparopHas ycTaHOBKa: XpomarorpaduyecKkue
npouecchl pasjaeneHus: ToHkocioiHas xpomarorpadus (TCX) Phywe Systeme
GmbH, MarnutHble Memanku, crnekrpodoromerp [1B3-5300, pH-merp DkoHuKC,
muctumsatop GFL 2001/4, xumudeckas Molika, Tym60a s xpanenus: JIBXK, kamepsl
xpomaTtorpaduyeckue AJis TOHKOCIONHOW XpomaTorpaduu, XUMUYECKUE PEAKTUBHI,
BBITSDKHBIC IIKA(Bl, XOJOAWIBHHUK, JabdopaTropHas TocyJda JUisl TPOBEICHUS
1a60paTOPHO-TPAKTUIECKUX 3aHATUH.

JlaGoparopust kadenpel «Xumbuorex» Ap 5406a. (115280, r. Mockga, yiI.
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ABto3aBojickas, A. 16 ctpoen. 1 (5 kopmyc)). JlaGoparopHbie cTOJBI, OHOpPEaKTOp,
yCTaHOBKa OapoMeMOpaHHON (UIbTpalluK, BAKYYMHBIA CYIIWIBHBIN KA, meikep
MUKpPOOHOJIOTHYECKHH, (HOTOOMOPEaKTOp, YCTaHOBKA [UISl  KYJbTUBHUPOBAHUS
dbotoTpodos, meitkep-unkydarop IKA® KS 4000 1 control.

CtyneHTsl Ha 3aHATHSIX OOECIEYEHBl WHAWBUIYATbHBIMH MUKPOCKOIIAMH,
aBTOMATUYECKUMH TTUTIETKAMH, JTA0OPATOPHOU MOCY0H, pEaKTHBAMHU.

6. MeToauyecKkue peKoMeH anun

6.1 Meroanuyeckne peKOMEHAAUMH JIsl NIPenogaBaTesis 1o
OpraHu3anuu 00y4eHust

OcHOBHBIM  TpeOOBaHMEM K [MPENOJAaBAHUI  JUCUUIUIMHBL  SIBISETCS
TBOpPYECKUH, MPOOJIEMHO-UATIOTOBBIA TMOJIX0/I, MO3BOJISIIONIUM MOBBICUTh HWHTEPEC
CTYJIEHTOB K COAEP>KaHUI0 Y4eOHOro MaTepuara.

OcHoBHas (opma M3y4YeHHs] M 3aKpEIUIeHUS 3HAHWUW MO 3TOM AUCIUIUIMHE —
JeKUHMOHHas U JiaboparopHas. [IpenonaBarenb JOHKEH MOCIEI0BATEIbLHO BEIYUTATD
CTy[AEHTaM P JEKUUW, B XOAEC KOTOPBIX CJIEAYET COCPENOTOYUTH BHUMAHHUE Ha
KJIFOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETUYECKOIO0 Marepuana, a TakkKe
OpraHu30BaTh MPOBEACHUE MPAKTUUYECKUX 3aHATUA TakuM o00pa3oM, YTOOBI
AKTUBU3UPOBATh  MBIIUIEHUE  CTYJIECHTOB, CTUMYJUPOBATH  CaMOCTOSTEIBHOE
U3BJIICUEHHE MMHU HEo0XOoauMOil HH(OpMalMKM U3 Pa3IUYHBIX HCTOYHHUKOB,
CPAaBHUTEIBHBIM  AHAIM3 METONOB  PCELICHUH, COIOCTABJIICHUE IIOJIyYECHHBIX
pe3ynbTaToB, (QOPMYJIUPOBKY M apTyMEHTALMIO COOCTBEHHBIX B3TJISIIOB HA MHOTHE
CIIOpHBIE MPOOJIEMBI.

ens mabopaTOpHBIX 3aHATHH — OOECHEYUTh KOHTPOJb YCBOCHUS y4eOHOTO
MaTepuayia CTyJIeHTaMU, pacllupeHue U yriayOjeHue 3HaHUM, MOJTYyYEHHBIX UMHU Ha
JEKIUSIX M B XOJE CaMOCTOATEeNbHON paboThl. [loBbimieHne >¢PGeKTUBHOCTH
IIPAKTUYECKUX  3aHATUA  JOCTUIaeTCsl IOCPEICTBOM  CO3JaHUSl  TBOPYECKOU
00CTaHOBKH, PacIoJiararoiieil CTyIEHTOB K BhICKa3bIBAHUIO COOCTBEHHBIX B3IJISIIOB U
CYXKJIEHUH 10 00CYKIaeMBbIM BOIIPOCaM, JKEJIAHUIO Y CTYACHTOB OpadoTaTh y TOCKH
IIpY PELICHUU 3a]a4.

[Tocne kaxmoro JEKIMOHHOTO, J1abOpaTOPHOTO U MPAKTUYECKOTO 3aHSITHUS
CHEeNaTh COOTBETCTBYIOLIYK) 3allMCh B JKypHajlax ydeTa IOCEIIAEMOCTH 3aHSITUU
CTYJIEHTaMH, BBISICHUTH y CTAPOCT Y4EOHBIX T'PYIIT MIPUYUHBI OTCYTCTBUS CTYJACHTOB
Ha 3aHATUAX. [I[pOBOANTE IpyNNOBBIE U UHAUBHUAYAJIbHBIE KOHCYJIBTALIUU CTYJACHTOB
II0 BONPOCaM, BO3HUKAIOIIMM y CTYIAEHTOB B XOJ€ MX IOArOTOBKM K TEKYIIEH M
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MPOMEXKYTOUHON aTTECTAlUM MO Y4eOHON NUCIUIUIMHE, PEKOMEHJ0BAaTh B MOMOIIIh
y4eOHbIC U IPyTHE MaTepHUabl, a TAKXKE CIIPABOUYHYIO JIUTEPATYPY.
OueHka BBICTaBIIIETCS MPENOAABATENEM U OOBSBISETCS NOCIIE OTBETA.
[IpenonaBarenb, MPUHUMAIOIINI 3K3aMEH, JTUYHO HECET OTBETCTBEHHOCTH 3a
MPaBUJIBHOCTh BBICTABIICHUSI OLICHKHU.

6.2 MerToauyeckue yKasaHus 151 00y4AIOIIMXCH 110 OCBOCHUIO
AUCUMIITTHHBI
Pabora cTyneHTa HampaBiieHa Ha:

. M3yUEHHE TEOPETUUECKOTO MaTepuala, MOATOTOBKA K MPAKTUYECKUM
3aHATHSAM, JA0OPATOPHBIX 3aHITHSAM W BBINIOJHEHHE TPAKTUYECKUX paboT W
n1abopaTOpPHBIX paboT.

. MOJATOTOBKA W  BBIMIOJIHGHHE TECTHPOBAHUSA C  HCIOJIH30BAHUEM
00111e00pa30BaTeILHOTO OpTAaJia

CamocrosiTenbHas paboTa CTyI€HTOB MPEJCTaBIsSET COOON Ba)KHEWIIEe 3BEHO
y4eOHOro mporecca, 0e3 MpaBUIbHOW OpraHu3alldd KOTOPOro OOydarouiuicst He
MOET OBITh BRICOKOKBATU(UIIUPOBAHHBIM BBIITYCKHIUKOM.

CTyAeHT JOJKEH MMOMHUTh, YTO HAUYMHATH CAMOCTOSTEIBHBIC 3aHATHS CIICIYET
C TIEPBOTO CEMEeCTpa 1 MPOBOJUTH UX PeryapHO. OUeHb BaXKHO MIPHIIOKUTH MAKCUMYM
YCUJIUH, BOJIH, YTOOBI 3aCTaBUTh ce€0s1 paboTaTh C MOJHOW HArpy3KOM ¢ MEPBOTO JHSI.

He cnenyer oTkianpiBaTh paboOTy Takke HM3-3a HEpaOOYEro HaCTPOEHUsS WIIU
OTCYTCTBUSI BJOXHOBeHHUsA. HacTpoeHue HYXKHO co3gaBath camomy. lloHumaHwue
HEOOXOJMMOCTH BBHITIOJIHCHHUS PaOOTHI, 3HAHUE IIEJIM, OCMBICICHUE TEPCIICKTHUBEI
0JIarONpUSTHO BIUSIIOT Ha HACTPOCHUE.

Kaxxaplii CTyA€HT NOKEH caM TUIaHUPOBATh CBOKO CAMOCTOSITENIBLHYIO PaboTy,
UCXOJII M3 CBOUX BO3MOKHOCTCH M TPUOPUTETOB. DTO CTHMYJUPYET BBITOJTHCHHE
paboThl, co3gaer OoJjiee CIOKOWHYH OOCTAHOBKY, YTO B HMTOre IOJIOKUTEIHLHO
CKa3bIBaeTCs HA YCBOCHUU MaTepuaa.

BaxxHo mosiHee y4yecTh 00CTOATENBCTBA CBOEH paOOThI, YSICHUTD, YTO SIBIISICTCS
TJIaBHBIM Ha JJAHHOM JTare, KaKyl IOCJeI0BaTeIbHOCTh PaboThl BHIOpATh, YTOOBI
BBITIOJIHUTD €€ JIYUIIIe ¥ ¢ HANMCHBIIIMMHY 3aTpaTaMHi BPEMCHH M SHEPTHH.

Jlns mnomoTBOpHOM pabOThl HEMaJIOBa)XHOE 3HAUCHHE HMEET OOCTaHOBKA,
opranuzaius pabouyero wmecra. HykHO 100UThCS, 4YTOOBI MeCTO pabOTHI TIO
BO3MOKHOCTH OBUIO MOCTOSHHBIM. PaboTa Ha NMPUBBIYHOM MeECTe JejaeT ee Oosee
1010TBOPHOM. [IpoayKTUBHOCTH PabOTHl 3aBUCUT OT MPABHIBHOTO YE€PEIOBAHMS
Tpyla u oTasixa. [loaTomMy Kakzble yac WM JBa cieayeT aenath nepepoiB Ha 10-15
MUHYT. BBIXOZHBIE THU Jydllle TOCBATUTH aKTUBHOMY OTIBIXY, 3aHATHUSM CIIOPTOM,
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IpOryJIKaMd Ha CBEXEM BoO3Ayxe W T.A. [laxke nepexiatoyeHue ¢ OJHOI0 BHJAA
YMCTBEHHON paOOTHI Ha IPYTON MOXKET CIIY>KHThb aKTUBHBIM OTIBIXOM.

CrTyAeHT 10KEeH IOMHUTB, YTO B IPOLECCE 00YUEHUS BAXKHEUILYIO POJIb UTPAET
camocTosATeNnbHas padbora ¢ kHUro. Hayuntbcs paboTarh ¢ KHUTOM — BajkHeWIIas
3ajaya cryjeHTa. be3 3Toro HaBblka OyneT 4pe3BblYAHO TPYAHO M3y4YaTh
NPOrpaMMHBIM MaTepuaia, U MHOTO BpPEMEHU OyJeT MOTPAaueHO HEePaIMOHAIBHO.
Pabota ¢ KHHroil ckiajgpIBaeTCs M3 YMEHHS MOJ00paTh HEOOXOJIMMBIE KHUTIH,
pa3o0patTbcs B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh IJIaBHOE, YCBOUTh U IPUMEHUTH Ha
MPaKTHKE.

CryzneHTbl, IPONYCTUBLIME 3aHATHS W/WIM HE CHABIIME BCe JaOOpaTOpHBIE
paboThl HE JOMyCKAaroTCA K 3Kk3aMmeHy. CTyAeHT, MpOIyCTUBIIMN J1abOpaTOPHYIO
paboTy M0 YBaXUTEIBHOM IPUYUHE UMEET MPABO €€ 0TPadbOoTaTh B KOHIIE ceMecTpa (He
Oosee 3 mabopaTOpHBIX padoT).

7. DoHJ OLEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI M OLIECHUBAHUSA Pe3yJIbTATOB 00y4YeHU s
J1o naThl mpoBeIeHUSI TPOMEXKYTOUHOM aTTeCTalliu CTYACHT JI0J>KEH BBITIOJHUTD
BCe pPabOThl, MPEIyCMOTPEHHBIE HACTOSIIEH pabodeil MmporpaMMoil JUCHUILIAHBIL.
[lepeuenb 00s3aTeNbHBIX Pa0OT U (hOpMa OTUETHOCTH MPEJICTABICHBI B TAOJIHUIIE.
[lepeuenbp 00s3aTeNbHBIX PAOOT, BBHIMIOIHSIEMBIX B TEUYEHUE CEMECTpa IIOo
nucuIIinae « MukpoOHast OMOTEXHOJIOTHS.

Bun pabotst @opMa OTYETHOCTHU U TEKYLIETO KOHTPOJIISA
JlaGopaTopHsbie OdopmiieHHbIE OTYETHI (>xypHan) nabopaTopHbIX  pador,
paboTbI NPEeIyCMOTPEHHBIX paboueill mporpaMMoil AMCLUUIUIMHBI C OTMETKOU

npenoaaBareyisl «3a4YTCHO», CCJIHW BBIIOJIHCHBI U O(bOpMJIeHBI BCC

paboThI.

7.2. Onucanue mokaszartejied M KpPUTEepUEB OLEHUBAHUS KOMIIETEHIMI,
(popmMupyeMBbIX M0 UTOraM OCBOCHUS JTUCUHMILIMHBI (MOAYJIfA), ONMMCAHUE LIKAJ
OlleHUBAHMSI.

ITokazareneM OLICHMBAHUS KOMIETCHIMH Ha pa3jIW4YHBIX dTalax HuXx
(dbopmMupoBaHUsl ABISIETCSA JAOCTHXKEHUE OO0YYArOUIMMHUCS TUIAHUPYEMBIX PE3YJIbTaTOB
0Oy4eHHMs 10 JUCUUIUIMHE (MOIYJIIO).



Onucanue nokasarejeid u KPUTECPHUEB OLICHUBaHUA KOMHeTeHHHﬁ, (l)Ole/lpyeMbIX mo UToramMm OCBOCHHHA JHUCHUIIINMHDBI
(MOIlyJISI), OIINCaHHuC ITKAJ ONCHUBAaHUIS.

IToxa3zarenn

Kpurepun onenuBanuns

2

3

4

5

OIIK-7. CnocoGeH MpoBOANUTH SKCIIEPUMEHTATBHBIC HCCIECIOBAHUS M UCIIBITAHUS 110 3aJaHHOM METOJIMKE, HaOIIOACHHUS U U3MepeHHsl, 00padaThIBaTh U
MHTEPIPETHPOBATH IKCIIEPUMEHTANIbHBIC JaHHbIE, IPUMEHSSI MaTeMaTu4eckue, pusnueckue, (PU3NKO-XUMHUECKUE, XUMUYECKHE, OMOJIOTHYECKHE,
MHUKPOOHOIOTUYECKHE METOBI

3HaeT 0a30BbIC
MaTeMaTUYECKUe,
¢busnueckue, PU3NKO-
XUMHUYECKHE, XUMHUECKHUE,
OMOJIOTHYECKUE,
MUKPOOHOJIOTUYECKHE
METO/IbI, TPUMEHSIEMBIE B
OMOTEXHOJIOT U

OOyyarommiics
JEMOHCTPHUPYET TOTHOE
OTCYTCTBHE WIn
HEJO0CTAaTOYHOE
COOTBETCTBUE 3HAHUU
0a30BbIX
MaTeMaTHYECKHUX,
¢dusnueckue, ¢busuko-
XUMHUYECKHX,
XUMHUYECKHX,
OHOJIOTUYECKUX,
MUKPOOHOIIOTHYECKUX
METOJIOB, MPUMEHSIEMBIX

B OMOTEXHOJIOTUHA

OObyyarommiics
JEMOHCTPHUPYET  HEMOJHOE
COOTBETCTBUE 3HAHUU
0a30BBIX  MAaTeMaTUYECKUX,
¢dusnueckue, ¢duzuko-
XUMHYECKUX, XHUMHYECKHUX,
OHOJIOTHYECKUX,
MUKPOOHOIIOTHUECKUX
METOJIOB, TPUMEHSEMBIX B
OMOTEXHOJIOTHH.
JlomyCcKaroTCs 3HAYUTEIbHBIC
OLINOKH, IIPOSIBIISAETCS
HEJOCTATOYHOCTh 3HAHUM, IO
pany MoKa3arTesieu,
00yJaromuiicss HUCTBITHIBACT
3HAYUTENIbHBIC 3aTPYIHCHHUS
MIPH OTIEPUPOBAHUY 3SHAHUSIMH
MpH WX TMEPEeHOCEe Ha HOBBIC
CUTYyaIuu

OO6yyarommiics
JEMOHCTPHUPYET YaCTHUHOE
COOTBETCTBUE 3HAHUN
0a30BBIX MAaTEMATUYECKUX,
¢busnueckue, PU3NKO-
XUMUYECKHUX, XHMHUYECKHUX,
OHOJIOTUYECKUX,
MUKPOOHOIIOTHUECKUX
METOJIOB, IPUMEHSIEMBIX B
OMOTEXHOJIOTUHU, HO

JIOITY CKAIOTCS
HE3HAYMTEIIbHBIC OIUOKH,
HETOYHOCTH, 3aTPYAHCHHUS
[PU aHATTUTHYECKUX
oreparusx

OOyuatomtuiics JI€MOHCTPHUPYET
MOJIHOE COOTBETCTBUE 3HAHUU
0a30BBIX MaTeMaTUYCCKHX,
¢busnueckne, (HU3NKO-XUMHUECKHUX,
XUMHYECKHX, OHMOJIOTMYECKHX,
MUKPOOHOJIIOTUICCKHUX METO/IOB,
NPUMEHSIEMBIX B OHOTEXHOJIOTHH,
CBOOOTHO orepupyer

npuoOpPETEeHHBIMU 3HAHUAMU

Bnaxeetr oCHOBHBIMH
METOaMHU
AKCIEPUMEHTAIBHBIX

OOyyarommiics
JEMOHCTPHUPYET TOJTHOE
OTCYTCTBHE BJIaJICHUS

OObyyarommiics
JEMOHCTPUPYET HETIOJIHBIN
HAaBBIK BJIAJICHUS] OCHOBHBIMU

OOyuaromuiics AeMOHCTPH-
pYET YaCTHYHBII HAaBBIK

OOyuaromuiicss AeMOHCTPUPYET
MOJIHBII HAaBBIK BIaJCHUN
OCHOBHBIMH METOJIaMH
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HUCCIIENOBAaHUI 1
HUCIILITAHUU B
OUOTEXHOJIOTHHA

HWJIM HEJOCTATOYHOE
BJIaJICHUE OCHOBHBIMH
METOJIaMH
AKCIIEPUMEHTAIIbHBIX
HCCIIEAOBaHUN U
HUCIBITAaHUHN B
OMOTEXHOJIOTUH

METOIaMH
AKCIIEPUMEHTATLHBIX
HCCIEIOBAHUN U UCIIBLITAHUN
B OMOTEXHOJIOTHH.
JlommyckaroTcst 3HaYUTEIbHbIC
OLINOKHU, POSIBIISAETCS

HEJOCTATOYHOCTh YMEHHUM, 110

psy mOKa3aresen,
00y4aroIUICS UCTIHITHIBACT
3HAYUTEIIbHBIC 3aTPyTHCHUS
NPU ONIEPUPOBAHUH
YMEHHSIMU TIPH UX TIEPEHOCE
Ha HOBBIC CHTYyalluH

BJIQJICHUII OCHOBHBIMH ME-
TOAAMU SKCIIEPUMEHTAIb-
HBIX WCCIICIOBAHMI U HC-
MBITAHUHA B OMOTEXHOIIO-
rui. YMEHHUS OCBOCHBI, HO
JONYCKAKTCS HE3HAUYUTEIb-
HBIC OIITMOKH, HETOUHOCTH,
3aTpyAHEHUS IPU AaHAJIUTHU-
YECKHUX Olepalusix, nepe-
HOCE YMEHHI Ha HOBBIE, HE-
CTaHJapTHbBIE CUTYaLIMHI

SKCIEPUMEHTAIIbHBIX MCCIIEI0BAHUN
U UCTBITAHU B OMOTEXHOJIOTHH.
CBobosHO onepupyer
MPUOOPETEHHBIMH YMEHUSIMH,
MIPUMEHSET UX B CUTYyaIUIX
MOBBIIIIEHHOM CJIOKHOCTH

I'oToB 110 3aaHHOM
METOJMKE ITPOBOJIUTH
HKCIIEPUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCTIBITaHUsA, HAOIIOICHUS U
u3MepeHusi, 0opadaThIBaTh
Y MHTEPIIPETUPOBATH

OOyyaromuiics He TOTOB
0 3aJaHHOU METOIUKE
MIPOBOANTH IKCIICPUMEH-
TaJbHBIC UCCIICOBAHUS U
WCTIBITaHUS, HAOTIOICHSI
U U3MepeHHs, 00padartbl-
BaTh U MHTEPIPETUPO-

OOyyaromuiicst He B IOJTHOM
00BEME rOTOB TIO 331aHHOM
METOJIUKE MTPOBOJUTH IKCIIE-
PUMEHTAJIbHBIC UCCIIEIOBA-
HUS M UCTIBITaHUS, HaOJrO 1e-
HUS U U3MepeHusi, 00padatsl-
BaTh M HHTEPIPETUPOBATH

OOyyaromuiicst 4aCTHYHO
rOTOB 1O 3aJJaHHOW METO-
JIIKE TIPOBOJIUTH IKCIIEPH-
MEHTAJIbHBIE UCCIIE0OBAHUS
Y VCTIBITAHUS, HAOTIOICHUS
U U3MepeHHs, 00padartbl-
BaTh U HHTEPIPETUPOBATH

OOyyaromuiics B MOJIHOM 00beMe
TOTOB IO 33JJaHHON METOIUKE
MIPOBOANTH IKCIIEPUMEHTAIILHBIC
WCCIICTOBaHUS U UCTIBITAHUS,
HaAOIIOACHUS ¥ U3MEPEHHUS,
o0pabaThIBaTh U HUHTEPIPETHPOBATH
AKCIIEPUMEHTAIBLHBIC JaHHbIE,

JKCIIEPUMEHTAJIbHBIE BaTh HKCIIEPUMEHTAJIb- 9KCIIEPUMEHTAJIbHBIE JJaH- SKCHEPUMEHTAIbHbIC JaH- | CBOOOHO MPUMEHSET MOTy4YEeHHBIC
TaHHbIE HbIE JaHHbIE Hble. O0yyaromunics UCIIbI- HBbIE, HO JIOIYCKAIOTCSA HE- | HAaBBIKM B CUTYaLUsAX ITOBBIILIEHHON
THIBACT 3HAUNUTENIbHBIC 3a- 3HAYHUTENbHbIC OIIUOKH, HE- | CTIOKHOCTH
TPYJIHEHUS NPU IPUMEHEHUN | TOYHOCTH, 3aTPyAHECHHUS
HAaBBIKOB B HOBBIX CUTYallUsIX | MPU aHAJIUTUYECKUX OIepa-
LUAX, IEPEHOCE YMEHUN Ha
HOBBIE, HECTAHJAPTHBIE CH-
TyaruH.
Kpurepun onenuBanuns
IHoka3zarenn

4
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IIK-6. Cnocob6eH npoBoAUTh OMOTEXHOJIOTHYECKHUE MPOLIECCHI C UCIIOJIB30BAHUEM KYJIBTYP MUKPOOPraHU3MOB, KIIETOUHBIX
KYJIbTYp PACTEHUU U )KUBOTHBIX

3HaeT METO/IbI IOJTYYEHHUS
MIPOAYKTOB OMOTEXHOJIOTHH;
COCOOBI KyJIbTUBUPOBAHUS
MHKPOOPraHU3MOB; IIpaBuia

OOyyarommiics
JIEMOHCTPHUPYET TOJTHOE
OTCYTCTBHUEC HUJIH
HEI0CTaTOYHOE

OOyyarommiics
JIEMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE 3HAHUU
CIOCOOOB KYJIbTUBUPOBAHHS

OOyyarommiics
JIEMOHCTPHPYET YaCTHUHOE
COOTBETCTBUE 3HAHUN
CII0CO00B

OOyuaromuiicsi AEMOHCTPUPYET
MIOJTHOE COOTBETCTBUE CIICYIOIINX
3HAHHU CIIOCOOOB KYJIbTHBHPOBAHHS
MHUKPOOPIaHU3MOB, CBOOOIHO

AKCIUTyaTaIH COOTBETCTBHUE 3HAHUI MHUKPOOPTIaHU3MOB. KYJIbTUBUPOBAHHUS MPUMEHSET MOJTyYCHHbIC HAaBBIKH B
OHMOTEXHOJIOINYECKOro croco0oB JlonmycKaroTcsl 3HAUNTENIbHBIE | MUKPOOPTaHU3MOB, HO CUTYyalUsAX MMOBBIIICHHOM
000pyI0BaHUS; METO/IBI KYJIbTUBUPOBAHHUS OLIMOKHU, TPOSIBIISAETCS JOIyCKAI0TCS CJIO’KHOCTH.

¢bubTpanuy, cenaparum, MHUKPOOPTaHU3MOB HE/I0CTaTOYHOCTh 3HAHUH, 110 | HE3HAUUTEIbHbIC OIINOKH,

HEHTPUPYTHPOBAHUS, psiy mokazatenei, HETOYHOCTH, 3aTPyIHEHHS

OTCTaMBaHUs, QPIOTALUN 00y4YaroImuics UCTIBITHIBAECT | MPU AHATUTUYECKUX

WJIN KOaryJisium; 3HAYMTENbHBIC 3aTPYAHECHUS | ONEpaLusX, IepeHoce

XUMUYECKHE U IIPU OTIEPUPOBAHUU YMEHUI Ha HOBBIE,

OMOXUMHUYECKUE METO/IBI 3HAHUSMH [IPU UX IEPEHOCE | HECTAHAAPTHbIC CUTYAIHH

OYHUCTKH MIPO/IYKTAa, Ha HOBBIE CUTYallUH.

TpeOOBaHUS OXpPaHBI TPYAA;

TEXHOJIOTUYECKUE

MHCTPYKIIUU o

npousBoacTBy bAB

YMeeT npou3BOANUTh OOyuaromtuiics OOyuaromtuiics OOyuaromtuiics OOyuaromuiicsi AEMOHCTPUPYET
paboThI 10 Pa3MHOXKEHHIO U | JEMOHCTPUPYET MOJTHOE | IEMOHCTPUPYET HEIIOJTHOE JIEMOHCTPHPYET YaCTHYHOE | TOJIHOE COOTBETCTBUE
BBIPAIIMBAHUIO TIOCEBHOTO | OTCYTCTBHE WU COOTBETCTBHE COOTBETCTBHE YMEHUH NPOU3BOAUTH PAOOTHI MO

Martepuana Juist
OMOTEXHOJIOTMYECKOTO
npouecca noiayuyeHus bAB;
IPOU3BOIUTH OTOOP
00pa3LoB KyJIbTYpaJIbHON
KHUIKOCTH IS
OMOXUMHUYECKOTO U
MHUKPOOHOJIIOTHYECKOTO

HEJ0CTAaTOYHOE
COOTBETCTBHUE
YMEHHUI TPOU3BOIUTH
paboThI o
Pa3MHOXEHHUIO U
BBIpAIIMBAHUIO
IMOCEBHOTO Marepuaia
TSt

YMEHHUI TPOU3BOIUTH
paboThI 10 Pa3MHOXKEHHIO U
BBIPAITUBAHUIO TTOCEBHOTO
MaTepuana Juis
OMOTEXHOJIOTHYECKOTO
nporiecca; IpOU3BOIUTh
0TOOp 00pa3IoB
KYJbTYPAJIbHON KUIAKOCTH

YMEHHUI TPOU3BOIUTH
paboThI O Pa3MHOKEHHIO
Y BBIPAIIMBAHUIO
MMOCEBHOT'0 MaTepuana Jijis
OMOTEXHOJIOTHYECKOTO
nporiecca; IpOU3BOIUTh
0TOOp 00pa3IoB
KYJbTYPAJIbHON KUIAKOCTH

Pa3MHOKCHHUIO U
BBIPAILMBAHUIO IOCEBHOTO
MaTrepuana s
OMOTEXHOJIOIMYECKOT0 TPOIIecca;
MIPOU3BOIUTH OTOOP 00pa3IoB
KYJBTYPAJIBbHON KUAKOCTH IS
MHUKPOOHOJIOTUYECKOTO KOHTPOJIS;
OCYILIECTBIISATH pa3/ielieHHe
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KOHTPOJISI; OCYLIECTBIIATD
paszeneHue KyabTypaabHON
KUIKOCTH 1 OMOMAacCChI
Pa3IMYHBIMI METO/IAMU;
MIPOU3BOIUTH pabOTHI 11O
pa3pyLICHUIO KIETOUYHOU
000JIOYKH U BBIACICHUIO
LIEJIEBOTO MPOAYKTA
OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA; MPUMEHSThH
IKCTPAKIIUOHHBIE U
MOHOOOMEHHBIE METOMBI JUIS
OYHMCTKH IEJIEBOTO
MPOIYKTa
OMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA OT
npuMeceil; obecreunBaTh
BBITOJIHEHHE MTPOIIECCOB
rpaHyJIMPOBAHHUS,
TIpaXUpOBaHUS U
TabJIETUPOBAHUS TOTOBOM
MPOTYKITUN

OMOTEXHOJIOTHYECKOTO
polecca; MpOU3BOANUTh
0oTOOp 00pa3IoB
KYJIbTYpPaJIbHON
KUIKOCTH JIISt
OMOXMMHYECKOTO U
MHUKPOOHOJIOTHYECKOTO
KOHTPOJISI; OCYIIECTBIISITH
paszneneHue
KYJIbTYpaJIbHON
KUIKOCTH 1 OMOMAcCCHI
Pa3TMYHBIMU METOIAMU;
MIPOU3BOIUTH PabOTHI 11O
pa3pyLICHUIO KIETOYHOU
000JIOYKH U BBIACICHUIO
I[EJIEBOTO MPOIYKTa
OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA.

TUTSE MUKPOOHOJIOTHYECKOTO
KOHTPOJISI; OCYIIECTBIISITH
paszeneHue KyabTypaabHON
KUIKOCTH 1 OMOMAcCCHI
Pa3TMYHBIMU METOIAMH;
MIPOU3BOIUTH pabOTHI 11O
pa3pyLICHUIO KIETOYHOU
000JIOYKH U BBIACICHUIO
I[EJIEBOTO MPOIYKTa

OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA.

JlomyCKaroTCs 3HAYUTEIbHBIC
OLINOKH, IIPOSIBIISAETCS
HEJOCTATOYHOCTh 3HAHUM, IO
pany MoKa3arTesieu,
00yJaromuiicss WUCTBITHIBACT

3HAYUTEIIBHBIE 3aTPYAHEHUS
IIPY ONIEPUPOBAHUY 3HAHUSAMU
IIPU UX IIEPEHOCE Ha HOBbIE
CUTyalUH.

TSI MUKPOOHOJIOTHYECKOTO
KOHTPOJISI; OCYLIECTBIIATh
paszzaeneHue
KYJBTYPAJIBHON KUAKOCTH
1 OMOMaccChl Pa3TUYHBIMU
METOAaMHU; TPOU3BOIUTH
paboThI 1O pa3pyIICHUIO
KJICTOYHOM 000JI0UKU U
BBIJICJICHUIO 1IETIEBOTO
POayKTa
OMOTEXHOJIOTMYECKOTO
MIPOM3BOJICTBA.

KYJbTYPaJIbHOH )KUIKOCTH U
O61oMacchl pa3InYHbBIMA METOAMU;
MIPOU3BOIUTH pabOTHI 11O
pa3pylIEHUIO KIETOYHONH 000JI0UKH
Y BBIZICTICHHIO LIEJIEBOTO MPOIYKTa
OMOTEXHOJIOTMYECKOTO
npous3BocTBa. CBOOOIHO
MPUMEHSET MOJyYCHHbIC HAaBBIKH B
CUTYyalUsAX MMOBBIIICHHOM
CJIO’KHOCTH.
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Buianeer meronamu
KYJIbTUBUPOBAHHUS
MHUKPOOPTaHU3MOB-
MPOAYIIEHTOB, KJIETOYHBIX
KYJIBTYp KUBOTHBIX U
pacTeHuil; cenapanuu
KYJbTYPaJIbHOH )KUIKOCTH U
O6uromacchl Ui IPOBEICHUS
OMOTEXHOJIOTMYECKOTO
npoliecca; BbIICICHUS
MPOJyKTa OMOCHHTE3a U
MIPOBEICHUE OYUCTKU U
KOHIICHTPUPOBAHUS;
MOJIyYeHHUS TOTOBOM (hOPMBI
(bepMEeHTHBIX IpenapaTos,
POOHUOTHKOB,
peOHOTHKOB,
JIEKapCTBEHHBIX CPECTB,
BaKIIMH, OMOy100peHnit

OOyyarommiics
JI€MOHCTPHUPYET TOJTHOE
OTCYTCTBHE BJIa/ICHUS
WX HEIOCTaTOYHOE
BJIaJICHHE METOAaMHU
KYJIbTUBUPOBAHHUS
MHUKPOOPTaHU3MOB-
MIPOAYIICHTOB; CENapauu
KYJIbTYpaJIbHON
KUIKOCTH 1 OMOMAacCChI
111 IPOBEICHHUS
OMOTEXHOJIOTMYECKOTO
nporiecca; BbIICICHUS
MPOJIyKTa OMOCHHTE3a U
MIPOBEICHUE OYUCTKU U
KOHIICHTPUPOBAHUS;
IIOJIyYEHUSI TOTOBOM
(bopMbI pepMEHTHBIX
Ipernaparos,
POOUOTHKOB,
peOHOTHKOB,
JIEKapCTBEHHBIX CPECTB,
BaKIIMH, OMOy100peHnit

OO6yyarommiics
JIEMOHCTPHPYET HETIOJIHOE
BJIaJICHHE METOAaMHU
KYyJIbTHBHPOBAHUS
MHUKPOOPTaHU3MOB-
MIPOAYIICHTOB; CENapaIuu
KYJbTYPaJIbHOH )KUIKOCTH U
O6uromacchl Ui IPOBEICHUS
OMOTEXHOJIOTMYECKOTO
nporiecca; BbIICICHUS
MPOJyKTa OMOCHHTE3a U
MIPOBEICHUE OYUCTKU U
KOHIICHTPUPOBAHUS;
MOJIyYeHHUS TOTOBOM (hOPMBI
(epMEeHTHBIX IpenapaTos,
MPOOMOTHUKOB, TPEOUOTHUKOB,
JIEKapCTBEHHBIX CPECTB,
BaKIIMH, OMOy100peHuit
JlonmycKaroTcsl 3HaUUTENIbHBIC
OLINOKHU, POSIBIISAETCS
HEJOCTAaTOYHOCTh 3HAHUH, IO
psLy mOKas3aresen,
00y4aroIUICS UCTIHITHIBACT
3HAYUTENbHBIC 3aTPYAHECHUS
IIPU OTIEPUPOBAHUU
3HAaHUSIMH [IPU UX TIEpEeHOCce
Ha HOBBIE CUTYallHH.

OOyyvarommiics
JI€MOHCTPHPYET YaCTHUHOE
BJIaJICHHE METOAaMHU
KYJIbTUBUPOBAHHUS
MHUKPOOPTaHU3MOB-
MIPOAYILICHTOB; CEMapaIuu
KYJbTYPAJIBbHON KUAKOCTU
u Onomaccsl 1ist
MIPOBEACHUS
OMOTEXHOJIOTMYECKOTO
nporiecca; BbIICICHUS
MPOJyKTa OMOCHHTE3a U
MIPOBEICHUE OYUCTKU U
KOHIICHTPUPOBAHUS;
MOJIyYeHHUS TOTOBOM (POPMBI
(epMEeHTHBIX IpenapaTos,
POOHUOTHKOB,
peOHOTHKOB,
JIEKapCTBEHHBIX CPECTB,
BaKIIMH, OMOy100peHNUH,
HO JIOIyCKAIOTCS
HE3HAYUTENIbHbIC OLUIHOKHY,
HETOYHOCTH, 3aTPyIHEHHS
IIPU aHATTUTHYECKUX
orepanusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaHIAPTHBIE CUTYAIUH.

OOyuaromuiicsi AEMOHCTPUPYET
MIOJTHOE BJIAZICHUE METO/IaMHU
KYJIbTUBUPOBAHHUS
MHUKPOOPIaHU3MOB-TIPOYLIEHTOB;
cenapanuy KyJlabTypaabHOU
YKUJKOCTH M OMOMACCHI JUISL
MPOBEICHUST ONOTEXHOIOTUYECKOTO
npoliecca; BhICIEHHs MPOAYKTa
OMOCHHTE3a U MTPOBEACHNUE OYUCTKU
Y KOHLIEHTPUPOBAHHUS; TOTYyYCHHS
roToBoil popmMbI PepMEHTHBIX
IpernapaToB, IPOOUOTHUKOB,
peOMOTHKOB, JIEKAPCTBEHHBIX
CpEeACTB, BaKIUH, OMOY100peHUi.
CB00OIHO NMPUMEHSET MOJTyUYCHHBIE
HaBBIKH B CUTYAIUSIX TOBBIIICHHOMN
CJIO’KHOCTH.
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7.3 OueHo4HbIE CpPeACTBA

7.2.1 Texkymmuil KOHTPOJIb

7.2.2 1IpomMexxyTouyHas aTTecTanus
[ITkane! oleHUBaHUSA PE3YABTATOB IPOMEKYTOYHOM ATTECTALIMU U UX OIIUCAHUE:

dopma MPOMeKYTOUHOM aTTECTAIUM: IK3aAMEH

[IpomexyTouHasi aTrectanusi oOydarmuxcs B popMe dK3aMeHa MPOBOAUTCS IO
pe3yJibTaTaM BBINOJHEHUSI BCEX BHUAOB Y4eOHON pabOoThl, MPEAyCMOTPEHHBIX YUeOHBIM
IJIAHOM IO TAaHHOW JUCHHUIUTUHE (MOAYJIIO), IPU TOM YUUTHIBAIOTCS PE3YJIbTAThl TEKYIIETO
KOHTpPOJISl yCIEBaeMOCTH B TeueHue ceMectpa. OIlleHKa CTEeNeHUu JOCTHXKEHUS
OoOy4YaloImKUMUCS TUIAHUPYEMBIX PE3YyJbTaTOB OOy4YEHUS MO AUCHUILIMHE (MOJYIIO)
MPOBOAUTCSL MPENoJiaBaTesieM, BEAYIIUM 3aHSITUS MO AUCHUIUIMHE (MOIYJII0), METOJIOM
AKCIEPTHOW OLEeHKH uiau nyteM TtectupoBaHusa B CJ1O. Ilo mroramMm mpomMekyTOYHOU
aTTeCTalluM MO IUCHUIUIMHE (MOIYJII0) BBICTABISETCS OLICHKA «OTIUYHOY, «XOPOIIOY,
«YJIOBIIETBOPUTEILHOY» WIIH «HEYIOBIETBOPUTEIHLHOY.

K npoMexyTo4HOM aTTecTaluu I0MyCKalOTCs TOJBKO CTYI€HTHI, BHIMOJHUBIIIKNE BCE
BUJIbI y4eOHOIl paboThl, MpPEeTyCMOTPEHHBbIE paboueil mporpaMMol MO JAUCIUILIIMHE
«buoxumust» (POILIA MPOMEKYTOUHBIA KOHTPOJIb (KOHTPOJIbHBIE paOOThI), BHIMOIHUIU U
3aIUTIIN JJa0OpaTOpHbBIE PabOTHI).

IIkaJa oneHUBaHUA Onucanne

BrimonHensl Bce BUAbl y4yeOHOM paboOTh, MPEeIyCMOTPEHHBIC
yueOHbIM 11aHoM. CTYZIeHT IeMOHCTPHPYET COOTBETCTBUE 3HAHUM,
YMEHUMN, HaBBIKOB NPHUBEACHHBIM B TaOJUIaX I[OKa3aTele,
OTIepUpPYET NMPUOOPETCHHBIMU 3HAHHUSIMH, YMEHUSMHU, HaBBIKAMH,
IIPUMEHSET UX B CUTYyalUAX MOBBIIIEHHOW CI0KHOCTH. IIpu 3TOM
MOTYT OBITh JIOMYIIEHBl HE3HAYUTENbHBIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IIPU AaHATUTUYECKUX OIlepalusaX, IEPEHOCE 3HAHUN U
YMEHUH Ha HOBBIEC, HECTAHIaPTHBIC CUTYyalUU.

OT1ianyao

BrimonHensl Bce BUAbl y4eOHOM paboOTh, MPEIyCMOTPEHHBIC
yueOHbIM  T1aHOM.  CTyIeHT  JeMOHCTPUPYET  YaCTUYHOE
COOTBETCTBUE 3HAHWUM, YMEHUN, HABBHIKOB IIPUBEICHHBIM B
Xopoio TabNIUIaX MoKa3aTesel, onepupyeT NPHOOPETCHHBIMU 3HAHUSAMH,
HO JIONYCKAalOTCS HE3HAYHMTEJIbHbIE OIIMOKH, HETOYHOCTH IIpH
AQHAJIMTUYECKUX OIEepalysixX, 3aTPyAHACTCA MIPU NEPEHOCE YMEHUN
Ha HOBBIC, HECTAHIAPTHBIEC CUTYALUU.

BrimonHensl Bce BUAbI y4eOHOW pabOTh, MPEeIyCMOTPEHHBIC
Y 10BIETBOPUTEIILHO yueOHbIM  Tu1aHoM.  CTyIeHT  JeMOHCTPHPYET  HETOJIHOE
COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEICHHBIM B
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TabMUIaX MoKa3aTesel, onepupyeT NPHOOPETECHHBIMU 3HAHUSAMH,
JOMYCKAIOTCS ~ 3HAYMTENbHbIE  OIMMOKH, HETOYHOCTH  IIpH
AQHAJIUTUYECKUX  ONEpalMsX,  HCHBITBIBAET  3HAYUTEIIbHbBIC
3aTPyAHAETCS IIPU IPUMEHEHUH HABBIKOB B HOBBIX CUTYyaLUsAX

HeynosnersopurensHo

He BomonHen oauH win Oonee BHIOB y4ueOHOM paboOTHI,
NPEIyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYAEHT JIEMOHCTPUpPYET
HETOJIHOE COOTBETCTBHUE 3HAHUM, YMEHUI, HAaBBIKOB IPUBEICHHBIM
B Ta0IMIAX MOKa3aTesiel, MOIMyCKAIOTCs 3HAYUTEIbHbIE OIIUOKH,
NPOSIBIISIETCS. OTCYTCTBUE 3HAHUM, YMEHMH, HAaBBIKOB IO DIy
nokaszaresiei, CTYJCHT MCIBITHIBAECT 3HAYUTEIbHbIC 3aTPyIHEHHS
IIpYU OTNIEPUPOBAHUU 3HAHUSIMH M YMEHHUSMHU NPU UX MEpPEHOCE Ha
HOBBIE CUTYAIUH.

10.
11.

12.
13.
14.
15.
16.

17.
18.

Bonpocsl k 3k3amMeny mo aucuuminne « MUuKpoOHbIe OMOTEXHOJIOTHI):
Hctopus pa3BUTHSI MUKPOOMOJIIOTHYECKON MPOMBIIILIEHHOCTH

buonorundeckue 00HEKThl B MUKPOOHO OMOTEXHOJIOTUH

OTauuuTenbHble 0COOCHHOCTH 3YKAPUOTUUECKON U TPOKAPUOTHIECKON KIIETOK
C O3ULIMKY OMOTEXHOJIOTUH

Knaccuduxanus MUKpOOUOIOTUUECKUX MPOU3BOJCTB MO TUITY HUCIIOIB3yEMOTO
npoiiecca 1 000pyA0BaHUS

Mopdonornueckue 0COOEHHOCTH MUKPOOPTaHU3MOB C TOUKH 3PEHUS] OHMOTEX-
HOJIOTUYECKOTO TTPOU3BOJICTBA

HoBble HanpaBiieHUs! B COBPEMEHHOM MPOMBIIIIEHHOW MUKPOOUOTIOTUH
TpeOoBanusi, mpeabsBIsieMble K MUKPOOHBIM mpoaylieHTaM. [lepcrniekTuBHBIE
IPYIIbl MUKPOOPTaHU3MOB

OOBEKTHI U METO/IbI TPOMBIIIJIEHHON MUKPOOUOJIOTUH

Colpbe AJisi MUKPOOHOJIOTMYECKUX MPOU3BOACTB. OCOOEHHOCTH BBIOOpA ISt
Pa3HBIX TPYII MUKPOOPTAHU3MOB

Cnoco0bl NOATOTOBKH CHIPBS JIJI1 MUKPOOHOJIOTHYECKOTO MPOU3BO/ICTBA
Coznanue NpoOMBIIUICHHBIX IITAMMOB MUKPOOPTaHU3MOB-IIPOIYLIEHTOB COBpE-
MEHHBIMHU T€HHO-UHKEHEPHBIMU METOaMU

MuKkpoopraHu3Mbl, UCTIOIb3yEMbIE B MUKPOOHUOIOTUYECKON MPOMBIIILIIEHHOCTH
OCHOBHBIE OTpaciIu MUKPOOHUOIOTUYECKON MPOMBIIIIIEHHOCTH

Metob! BeIICTICHHS U3 IPUPOABI MOTEHIIMAIBHBIX IITAMMOB-TIPOIYIIEHTOB
Cenexuys MPOMBIIUIEHHBIX IITAMMOB U MUKPOOHBIX accolanui
['eHeTHYECKE METOIbI TOJTYYEHHUS TPOMBIIIJIEHHBIX IITAMMOB MUKPOOPTaHH3-
MOB

MeTo/bl yCOBEPIIIEHCTBOBAHUS MPOMBIIIIEHHBIX IITAMMOB

[IpuHUIMTBI TOKCKA IITAMMOB JIECTPYKTOPOB



19.
20.
21.

22.
23.
24.
25.

26.
27.
28.
29.

30.
31.
32.
33.

34.

35.
36.

37.
38.
39.
40.
41.
42.

43.
44,

45.
46.
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[IpuHLIMIBI TOKWCKA ITAMMOB-TIPOYIIEHTOB

[TonydeHre BEBICOKOAKTUBHBIX IITAMMOB MUKPOOPTaHU3MOB

Metoapl TpaAUIIMOHHON CEIEKIMU B MOJYYEHUU MPOMBIIUICHHBIX IITAMMOB
MUKPOOPraHU3MOB

HamnpaieHHbI NOUCK MPOAYLIEHTOB aHTUOMOTUKOB

[TonyueHne aKkTUBHBIX MPOAYIIEHTOB MUKPOOHBIX ()EPMEHTOB

[IpaBoBOE MOJI0KEHUE TPOMBIILIEHHBIX MUKPOOPTAaHU3MOB

[laTreHTOBaHME MPOMBIIUICHHBIX MUKPOOPraHU3MOB OCOOEHHOCTU KYJIbTHUBU-
POBaHUSI MUKPOOPTaHU3MOB Ha MOBEPXHOCTH KUJIKUX MUTATEIbHBIX CPell
[ToBepxHOCTHOE KYJIbTUBUPOBAHUE HA TBEPBIX MUTATEIBHBIX CpEIax
['myOuHHOE KYyJTbTUBUPOBAHHUE B KUJKUX MUTATEIbHBIX Cpelax

['myOuHHOE KyJIbTUBUPOBAHKE HA TBEPIBIX MUTATEIBHBIX CpeIax

Cnioco0sI peryaupoBanusi MeTab0JM3Ma MUKPOOPTaHU3MOB C II€J1bI0 TTOBBIIIIE-
HUS 3Q(EKTUBHOCTH MOTYUYEHUS LIEIEBOT0 MPOIyKTa

Bopja kak KOMIIOHEHT NUTATEIBHON CPEbl U DKCTPAreHT

Metobl XpaHEeHUsI KyIbTYP

Metoasl naeHTU(GUKATUA MUKPOOPTAHU3MOB

KonuuecTBeHHbIE XapaKTEPUCTUKHU POCTA U MPOJYKTUBHOCTH MHUKPOOPTaHU3-
MOB

Oco0eHHOCTH MOTYyYEeHUE MOCEBHOTO MaTepualia JJis pa3HbIX TUIIOB MUKPOO-
HBIX OMOTEXHOJIOTHI

OCHOBHbBIE HCTOYHUKU CBHIPbS JJIsI MUKPOOUOJIOTHYECKOU MPOMBIITUIEHHOCTH
TpeGoBanus1, NpeAbSIBISIEMbIE K CBIPBIO I PA3TUYHBIX MUKPOOHBIX OMOTEXHO-
JIOTUI

Oco0eHHOCTH MUTATEIBHBIX Cpel [Js KyJIbTUBUPOBAHUS ITPOMBIIIIEHHBIX
ITAMMOB MUKPOOPTaHU3MOB

[IpuHLIMIBI TOA00pPA KYJIBTYP MUKPOOPTAaHU3MOB JJISI Pa3JIMYHBIX TPOU3BOJICTB
[Tonyuenue GuonpenapaToB, COAEPKAIMIMX )KU3HECTTOCOOHBIE MUKPOOPTAHU3MBbI
buonpenaparsl Ha 0CHOBE METAOOJIUTOB MUKPOOPTaHU3MOB
MukpoOuoiaoruueckue mporecchl U CTaJ iU, UCOJIb3yeMbIE B MPOU3BOICTBAX
KHCJIOMOJIOUYHBIX MTPOIYKTOB, ChIpa, Maciia, KBaca.

Monounokucnoe OpoxxkeHue. ['oMo- u rerepoepMeHTaTUBHOE MOJIOYHOKUCIIOE
OpoxeHue. XapaKTepUCTHKAa OCHOBHBIX CBOMCTB MOJOYHOKHCIIBIX OaKTepUid
Apomartoobpa3ytoiiue, Me30(uiIbHbIE U TEPMODUIbHBIEC IIITAMMBI
OnHomTaMMOBBIE U MHOTOIIITAMMOBBIE€ 3aKBACKU U WX MPUMEHEHHUE B MPUTO-
TOBJIEHUH MOJIOYHOKHUCIIBIX MPOIYKTOB U B XJI€OONIEUEHUN

[Ipobuotuku u npeduotuku. [IpuHiune nogdopa NpoIyEHTOB

TpeOoBanusi 6€30MACHOCTH, MPEIBABISIEMbIE K MTPOMBIIIJIEHHBIM MUKPOOpPTa-
HU3MaM. brno6e30nacHOCTh B IPOMBIIIIIEHHON MUKPOOUOJIOTUH



47.

48.

49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
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[Tonstue o ITJIK. Bo3aelicTBrue Ha OpraHu3M 4YeJI0BEKA MPOMBIIUIEHHBIX Opra-
HU3MOB

['pynmbl HEMaTOr€HHBIX MPOMBIIIJIEHHBIX MUKPOOPTAHU3MOB IO CTENEHU BO3-
JICUCTBUS HA OpPTaHU3M YeJIOBEKa

[TJIK B Bo3myxe paboueii 30HbI U aTMOC(EPHOM BO3IyXE

OcHoBHbIe TpodeccuoHaIbHbIe 3a00JieBaHUs PAaOOTHUKOB MUKPOOMOJIOrHYe-
CKHX MPOU3BOJICTB

Oco0eHHOCTH KyJTbTUBUPOBAHUE a3POOHBIX U aHA3POOHBIX MPOAYLIEHTOB
OcobeHHOCTH KyIbTUBUPOBaHUSA POTOTPOHOB

[ToHsATHE TPAaBMOPE3UCTEHTHOCTH MPOIYIIEHTA

Oco0eHHOCTH KYJTbTUBUPOBAHUS MEXAHOIAOUIIBLHBIX TPOYIIEHTOB
Oco0EHHOCTH aCeNTUYECKUX U HE3AIIMUIIEHHBIX MUKPOOHBIX OMOTEXHOJIOTHUM
MukpoOUOI0TUUEeCKU KOHTPOJIh aCEITUYECKOTO MpoIiecca
MukpoOuoI0ruueCcKuil KOHTPOJIb HE3AIIUIIIEHHOTO ITpoiiecca

Bomnpockl 6M03TUKN B MUKPOOHOM OMOTEXHOJIOTUU

[1pou3BOACTBO C UCIIOJIB30BAHUEM MATOT€HHBIX MUKPOOPTAHU3MOB

[Tonstue o I[TJIK B MUKPOOHOJIOTHYECKOM IMPOU3BOJICTBE



