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1. Heaun, 3axa4n 1 NJIAaHUPYeMble Pe3yJbTAThHI 00y4eHHUs 110 JUCIUIITTHHE

Kypc «MukpoOHass OMOTEXHOJIOTHUS» TPEACTABISET COOOH CrieluanbHbIN
ANEKTUBHBINA Kypc sl OaKalaBpoB, 00YYarOLIUXCs [0 HAIMPABICHUIO MOJArOTOBKH
«buorexHomorus».

[lenpto oOCBOEHUS AMCHUIUIMHBI «MHUKpOOHass OMOTEXHOJOTUS) SBIAETCA
(¢opMUpOBaHHE y CTYJEHTOB 3HAaHUM M YMEHMH B 00JacTU COBPEMEHHOMN
OMOTEXHOJIOTUH, OCHOBBIBAIOLIEHCS HA HCIOJBb30BAaHUU MUKPOOHBIX MPOIYLIEHTOB,
B TOM 4YHCJI€ OCOOEHHOCTEH HCIOJIb30BaHUS B OMOTEXHOJIOIMYECKOM IPOU3BOJICTBE
OakTepuii, apxeil W MHUKPOCOKOMUYECKHMX TPHOOB WM COMAaTHYECKUX CTPYKTYp
MaKpOMHILIETOB, B JUCLUMIUIMHE TaKXXE pPACCMATPUBAIOTCS BOIPOCHI, CBSI3aHHBIE C
Kjaccuukanueid MUKPOOHOJIOTMYECKUX MPOU3BOACTB IO THUIIAM IPOIYLIEHTOB.
[loka3aHa BO3MOYKHOCTb HCIIOJIB30BaHUS MHUKPOOPraHU3MOB JUIS  IIOJYYEHUS
[IpenaparoB  MEAMIMHCKOTO, IPOMBIIUIEHHOIO M CEIbCKOXO3SMCTBEHHOIO
Ha3HAYCHMSL.

OcHOBHas 3ajaya JAUCUUIUIMHBI — pPacCMOTPEHUE OCHOB OMOTEXHOJIOIMU
MHUKPOOPraHU3MOB U €€ MPUKJIAJIHbIX HalpaBieHul, popMupoBaHUE Y 00yUdarOIUXCsl
MPEICTABICHUI O BO3MOXXHOCTHU HUCTIOIb30BaHUS OMOTEXHOJOTMYECKUX METOJOB IIPH
CO3JaHUM MHUKpPOOPIaHM3MOB C LIEHHBIMU [PU3HAKAMH, OBJIAJICHUE 3HAHUSMU
OCHOBHBIX METOJIOB.

OOyuenue no gucuuiuiiHe «MUKpoOHass OMOTEXHOJOTHUS» HAMPABIECHO HA
dbopmupoBaHre y 00y4aromuxcs CICTYOMUX KOMIETEHIINN:

Koa u HanMeHOBaHHe KOMIIeTEHM NHaukaTopbl 10CTHKEHHUSA

KOMIIEeTeHIIHH

OIIK-7. CiocoOeH mpoBOIUTH NOIIK-7.1. 3naer 6a30Bble MaTEMaTHYECKHE,

HKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHUS U busnueckue, GU3NKO-XUMHUECKHE,

WCIIBITaHUs 10 33JJaHHON METOJUKE, XHUMHUYECKHEe, OMOIOTHUECKHE,

HaOJIOZICHUS U U3MEpEHUs1, 00pabaThIBaTh U MHUKPOOHOJIOTHYECKUE METO/IBI,

MHTEPIPETUPOBATH SKCIIEPUMEHTAIIbHbBIE MPUMEHsIEMbIE B OMOTEXHOJIOTUN

JIAaHHBIE, IPUMEHSIS MAaTEMaTUIECKHUE, HOIIK-7.2. Baageer 0CHOBHBIMU METOIaMH

buznueckue, PU3NKO-XUMUYECKHE, AKCIIEPUMEHTAIIbHBIX UCCIIEIOBAaHUMN U

XUMUYECKHE, OMOJIOTHIECKHE, WCTIBITAHUHN B OMOTEXHOJIOTHH

MHUKPOOHOJIIOTHYECKHE METO IbI NOIIK-7.3. I'0TOB 110 3a1aHHON METOAMKE

IMPOBOAUTH SKCIICPUMCHTAJIBHEIC
UCCIIEIOBAaHMSI M HCTIBITAaHUS, HAOJIIOICHUS 1
U3MepeHusi, 00padaTbiBaTh U
MHTEPIIPETUPOBATH KCIIEPUMEHTAIILHBIE

JIaHHEIE
ITK-6. CriocobeH npoBOAUTH NIIK-6.1. 3HaeT MeTOABI OIYYEHUS
OMOTEXHOJIOTHYECKHE MTPOLIECCHI C MPOJIYKTOB OMOTEXHOJIOTHH; CTIOCOOBI
UCIIOJTb30BAHUEM KYJIBTYP KYJIbTUBUPOBAHMSI MEKPOOPTaHU3MOB;
MHUKPOOPTaHU3MOB, KJIECTOYHBIX KYJIETYP MIpaBHIIA YKCILTyaTaI[ul

pPacTeHUM U KUBOTHBIX OMOTEXHOJIOIMYECKOro 000py10BaHUS;




METOABI (PUIBTPAIIH, CeTIapalny,
ueHTpUuyrupoBaHusi, OTCTAUBAHMUS,
GbrroTanMM UM KOAryJSIAN; XUMUYECKUE U
OMOXMMHYECKHE METO/IbI OUYUCTKH MTPOIYKTa;
TpeOOBaHUS OXpaHbI TPYIA;
TEXHOJOTMYECKHE HHCTPYKIIUHU IO
npousBojctBy bAB

NIIK-6.2. YMeeT npou3BoIUTh pabOTHI 1O
Pa3MHO>KEHHUIO U BbIPAIIMBAHHIO IOCEBHOIO
MaTepuaia Jjisi OMOTEXHOJIOTUYECKOTO
npoiiecca noinyuenus bAB; npouszBoauTh
0TOOp 00PA3IOB KyIbTYPaTIbHOMN KUAKOCTH
JU1s1 OMOXMMUYECKOTO U
MUKPOOHOJIIOTUYECKOTO KOHTPOJIS;
OCYIIECTBJISATh Pa3/A€ICHUE KYJIbTypaibHON
KUAKOCTU U OMOMACChl Pa3IMYHBIMU
METOaMU; TIPOU3BOIUTH PAOOTHI 1O
pa3pyLICHUIO KJIETOYHONH 000JIOUKH U
BBIJIEJICHUIO 1I€JIEBOTO IPOAYKTa
OMOTEXHOJIOTMUYECKOTO MPOU3BOICTBA;
MIPUMEHSITh SKCTPAKIIMOHHBIE U
MOHOOOMEHHBIE METO/IbI ISl OYMCTKHU
1LIEJIEBOT0 IPOJYKTa OMOTEXHOJOTHYECKOTO
MIPOM3BOJICTBA OT MPUMECEil; 0OecrieunBaTh
BBITIOJTHEHHE MTPOLIECCOB IPaHyIMPOBAHUS,
TPaKUPOBAHUS U TAOJIETUPOBAHUS TOTOBOM
MIPOAYKIIUU

NIIK-6.3 Bnaneer metogamu
KyJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB-
MPOAYIIEHTOB, KIIETOYHBIX KYJIbTYP
JKUBOTHBIX U PACTEHUH; cemapauu
KyJbTYpaJIbHOM KUIAKOCTH U OMOMACChl JJIst
IPOBEIEHUS OMOTEXHOJIOTHYECKOTO
Ipolecca; BbIJICJIEHUS TPOAYKTa OMOCHHTE3a
Y IIPOBEJICHUE OUYNUCTKU U
KOHIICHTPUPOBAHUS; TIOTyYEHUS TOTOBOK
(dbopMbl PepMEHTHBIX PENapaToB.,
pOOHOTHKOB, MPEOHMOTUKOB, JTEKAPCTBEHHBIX
CpEJICTB, BaKIIMH, OMOY100pEeHMI

2. MecTo IUCHUIUINHBI B CTPYKTYpe 00pa30BaTeIbHO NPOTrpaMMbl

JNucuuminHaa «MukpoOHass OHOTEXHOJOTUS OTHOCHUTCS K DJICKTUBHBIM
mucruumHam (b.1.2.9]]) wactu, popmupyemoii ydacTHUKaMu 0Opa30BaTEIbHBIM
OTHOIIIEHUH, OCHOBHOM 00pa30BaTeILHOM MPOTpaMMbl OaKaiaBpHara.

Cenenusi, u3naraeMble B Kypce «MukpoOHass OMOTEXHOJOTHS», JIOTHYECKU
U COJEPKATEeIbHO-METOIMYECKH CBS3aHbI ¢ nucnuriuimHaMu: «Oomas 6uonorus u



MUKpooOunonorus», «buoxummusy, «XuMus OHOJOTHYECKA AKTHUBHBIX BEIIECTBY,
«OcHoBbl OmoTexHONMOTHNY, «I[IpombinieHHas OwoTexHONOTH», «[Ipomecchl u
anmapatel OWOTEXHOJOTHYECKUX TPOU3BOJCTB», a TaKKe CO3JaeT 3afell Ui
MOCJIETYIONTUX JUCITUTUINH, YTIyOsSiomux 3HaHUS B MPOGECcCHOHATBHONW 00JIacTH:
«IIpomecchl M ammapaThl OMOTEXHOJOTHYECKHX IMPOU3BOJCTBY», «IIpoekTupoBaHue
TEXHOJIOTHUECKUX JIMHUIY, «[Ipukiamnas 3H3UMONOTH, « TeXHONIOTHS MOTyYeHUS
OMOTEXHOJIOTHUECKUX MPOIYKTOB», «MenunuHckas OmoTexHonorus», «llumesas
OMOTEXHOJIOTHSY, «IDKOOMOTEXHONOTHS Y, «DOTOOMOTEXHONOTHA», A TaKXKe IS
MIOJITOTOBKY OaKaIaBpOB K BHIMIOJTHEHHUIO BBIITYCKHOW KBATH(DUKAITMOHHON pabOTHI.

3. CTpykTypa u copep:KaHHue TUCIUATIMHBI

OO6m1ast TPy I0eMKOCTb TUCIUIUTMHBI COCTaBJISCT 3 3aYETHBIX ¢AMHUIIBI, T.¢. 108
aKaJIeMHUYECKHUX 9acoB (U3 HUX 36 4acoB — caMOCTOsTeIbHAs paboTa CTYICHTOB).

JlucuuiuinHa peanu3yeTcss B 5 ceMecTpe: JIeKIMu — 2 daca B Henenro (36
4yacoB), JtabopaTopHble padoThl — 2 yac B Heneno (36 dacoB), opmMa KOHTPOJs —
JK3aMEH.

3.1 Buabl yue0Hoii padoThI U TPY10€MKOCTh

(mo popmam 0OyueHUsI)

3.1.1. Ounas popma oOyueHus

Ne ni/nm . KosmmaecTso
Bun yueOHoii padoThl
4acoB
1 AyIMTOPHBIC 3AHATHS 72
B Tom uncie:
11 Jlexmum 36
1.2 CeMuHapckye/pakTUYECKUE 3aHATUS
1.3 JlaGopaTopHBbIe 3aHATHUS 36
2 CamocrosiTesibHas padoTa 36
3 IIpoMeskyTOUHast aTTECTALIMSA
3auet/aud.3auer/sK3aMeH IK3aMeH
Hroro 108




3.2 TemaTuyeckuii MJIaH U3yYeHHU S TUCHUTITUHBI

(mo dbopmMam 0OyueHus)

3.2.1. Ounas popma oOyueHus

n/n

Paznennbl/TeMbl
JTUCIUTLINHEI

TpynoeMKoCTb, Yac

Bcero

AynutopHasi padota

Jlexmun

Cemunapckue/
MPaKTHYECKHE

BAHATUSA
[IpakTrueckas

JlaGoparopHbie
[0JIrOTOBKA

BAHATUA

CaMocToATeILHAS

padora

1. Beenenue. Ilpeamer MukpoOHOI
6uotexHonoruu. CoBpeMeHHOe
COCTOSIHUE U IIEPCIIEKTUBBI PA3BUTHUS.

N

2. O0BEKTHI MUKPOOHOIOTHIECKON
HPOMBIIIUIEHHOCTH.

2.1. TlomyueHne MpOMBIIIIICHHBIX
MHUKpPOOPIaHU3MOB

2.2 XpaHeHHE MTPOMBIIIICHHBIX
MHKPOOPTaHU3MOB.

2.3.IlpaBoBoe MOJIO’KEHHE
POMBIIIJICHHBIX MUKPOOPTaHHU3MOB.

2.4. TpeGoBaHus 0€30MaCHOCTH,
MPEbSABISIEMBIEC K TIPOMBIIIIICHHBIM
MUKpPOOpraHu3MaMm (TIaTOT€HHOCTb,
aINIepPreHHOCTh, TOKCUTEHHOCTB ).
Kareropun MukpoopraHu3MoB 110
naToreHHocTu. UMMyHOTpOTHas
AKTUBHOCTH MPOMBIIIIEHHBIX
mtamMmoB. [Tonsitue o ITJIK.

3.OCHOBHBIE THUIIBI
OMOTEXHOJIOTMYECKUX MTPOLIECCOB IO
TUILY MUKPOOHBIX MTPOAYLIEHTOB. 3.1.
MukpoOHbIe Npo1ecchl B
3aBHCUMOCTH OT OTHOIIIEHUS
IPOAYLIEHTA K KUCIIOPOTY.

3.2. OCHOBHBIE THITBI MEKPOOHBI3
OMOTEXHOJIOTHI MO OTHOLICHUIO K
CBeTy OakTepHabHBIX U
HYKapPUOTUYECKUX MTPOTYLIEHTOB.

3.3. OCHOBHBIE TUITBI MUKPOOHBIX
OMOTEXHOJIOTH 10
MEXaHOJIAOMIbHOCTH KJIETOK.

4. OcoOEHHOCTH CTaIN
OMOTEXHOJIOTHYECKOT0 TIpoIecca
OMOCHHTE3a B 3aBUCUMOCTH OT
HPUPOJIEI MUKPOOHOTO POIYLICHTA.




9 5. OcobGeHHOCTH MUKPOOHOTO 8 10 8
OMOTEXHOJOIHYECKOTO MPOIECCa B
3aBUCHMOCTH OT II€JIEBOT0 IIPOIYKTA.

6. OCHOBHBIE THITBI MUKPOOHBIX 2 2 2
OMOTEXHOJIOTHH 10 OTHOLICHUIO K
TpeOOBAHUSAM ACEITHKH

7. MukpoOnoaoru4eckuii KOHTPOIb 2 2 2
IPOM3BOICTBA B 3aBUCHMOCTH
IPOJYLIEHTa U OT IIEJICBOTO MPOAYKTa

8. Borpocsl 6M03THKY B 2 2 2
OMOTEXHOJIOTMYECKOM ITPOU3BOJICTBE
Hroro 108 36 36 36

3.3 ConepxaHue AUCHUTIHHBI

Tema 1. BBeaenme. Ilpenver MukpoOHOU OuotexHonoruu. CoBpeMEHHOE
COCTOSIHHE U IIEPCIIEKTUBBI Pa3BUTHS. XapaKTEPUCTUKA Pa3IUYHbIX BUI0B IPOIYKLINN
MHUKPOOHOJIOTUYECOKON MPOMBIIIJIEHHOCTH (MHpPOBOM 00bEM MPOU3BOACTBA B
HaTypaJIbHOM U JI€HEKHOM BbIpakeHUH ). [lepcrieKTuBbI pa3BUTHSA

Tema 2. O0beKTbI MUKPOOHOJIOTHYECKOH NPOMBILIEHHOCTH

baktpumn, apxeu, r1pubbl, Bomopocad. OTIMYUTENBHBIE OCOOEHHOCTH
SYKapUOTUYECKOW W TPOKAPUOTUYECKOM KIETOK C TMO3MIHH OUOTEXHOJIOTHHU.
[TpomeInieHHBIE OMOOOBEKTHI (IITAMMBI, PAChl, CEPOBAPHI, ACCOIUALINH).

2.1. Tlomy4eHre mpOMBIIIIEHHBIX MUKPOOPTaHU3MOB.

Cenexuusi IpOMBIIIJIEHHBIX IITAMMOB U MUKPOOHBIX acconuanuii. ['enetnka
KaK TEOPETUYECKAS] OCHOBA CEJIEKIIMN MUKPOOPTaHU3MOB.

MonekynspHble OCHOBBI HACIIEICTBEHHOCTH. Perymisuus 3KCIpeccuu T'EHOB.
MyTanuOHHBIA NPOLECC KaK HCTOYHMK T€HETHYECKOM H3MEHUYMBOCTH. OCHOBHBIE
3aKOHOMEpPHOCTU MyTareHe3a. HampaBieHHsblii MyTareHe3. MyTaHTHBIE IITAMMBI —
CyHEPIPOAYLIEHTHI.

Mertoapl osly4eHusi TMOPHUIOB U 0TOOpa PEKOMOMHAHTOB Y TpuboB. CrusiHue
MPOTOIIACTOB Y MUKPOOPTaHU3MOB — METO/I CO3/1aHUsl THOPUIHBIX ITAMMOB.

[Tonyuyenue TpaHCreHHbIX opraHu3MoB. Co3gaHue PEKOMOMHAHTHBIX MOJIEKYJ
JIHK. Bebigenenue reHOB il mepeHoca. BeKTOpHbIE CHUCTEMBI JJisi BBEICHUS
Yy>KE€POJIHbIX T€HOB B KJIETKH MPOKAPHUOT U 3YKApUOT. [IpUHIIMI KOHCTpYUPOBAHUSA U
XapaKTEPUCTHKA MPOMEKYTOUHBIX (KOMHTETPATUBHBIX) BEKTOPOB Ha OCHOBE IIa3MU/.
TexHOI0ruM Ha OCHOBE F€HHO-MHKEHEPHBIX MUKPOOPTaHU3MOB.

2.2 XpaHeHHe MPOMBIIUICHHBIX MHKpOOpraHu3MoB. CyOKyJIbTHBHpPOBAHUE.
XpaHeHue MOoJ MHUHEPAIBHBIM MaclioM. XpaHEHHWE B BOJE M BOJHO-COJIEBBIX
pacTBopax. XpaHEHHE BBICYLIIMBAHUEM, B TOM YKCJIE Ha TBEPABIX HOCHUTEISX.
XpaHEeHHE 3aMOPAXKUBAHUEM IIPU TEMIIEPATYpPaxX HUKE TOUKH KPUCTAJUIU3ALNY BOBI.




KpuoxoncepBaiusi, B TOM 4ncie C MPUMEHEHHEM KPHOIPOTEKTOPOB. JInodummzamusi.
PeBuTanuzanus KyJabTyp MOCIIE JUIUTEIBHOTO XPaHEHHUS.

2.3. IIpaBoBOE€ MOJIOKEHKE MPOMBIIIIIEHHBIX MUKPOOPTraHu3MoB. ['eHeTnueckas
uaeHTuukanus. [lacnopt mramMma MUKpoopranusmMa (11 6akTepuaIbHbIX KYJIbTYD,
IpPUOHBIX KYJBTYp), acCCOIMAlMM MHUKPOOPTaHMW3MOB, OakTeprodaros, KICTOYHOU
JUHUM, THOPUAHBIX KYJbTUBUPYEMBIX KJIETOK KUBOTHBIX. /[eMOHMpOBaHUE IITaMMa.
[TarenTOBaHME MPOMBIILICHHBIX MUKPOOPTAHU3MOB.

2.4. TpeboBaHus 0€30MaCHOCTH, TPEABSABISAEMbIE K IPOMBIIUICHHBIM
MUKpOOpraHu3MaMm (MaTOreHHOCTh, aNIEPreHHOCTh, TOKCUI€HHOCTh). Kareropuu
MHUKpPOOPraHU3MOB 0 MaTOreHHOCTU. IMMYHOTpONHAsi aKTUBHOCTh IIPOMBIIIIEHHBIX
mtamMoB. ITonrsitue o ITJIK.

Tema 3. OcHOBHbIe THIIBI OHOTEXHOJOTMYECKHX IMPOLECCOB IO THILY
MHUKPOOHBIX MPOIYLEHTOB

3.1. MukpoOHbIe TpOIECCHl B 3aBUCUMOCTH OT OTHOIIEHHUS NPOAYIEHTa K
KHCIIOPOJLY.

AspobHoe kynbTuBUpoBaHue. Ilpumepsl mnpoayueHtoB. CrnocoObl momauu
KHCIIOpOJa MW yJAalleHus yriekucinoro rasza. Cucremsl aj’pauuu. lM3MeHeHue
HOTPEOHOCTH B KUCIIOPOJE B MPOLIECCE POCTA KYJIBTYPHI.

AHa’pobHOe KyJbTHUBUpOBaHUE. [Ipumepbl MNPOAYLIEHTOB U MPOILECCOB.
Crioco0bl yCTpaHEHUs1 KUCJIOPOa U3 MUTATENIbHO CPEIBL.

3.2. OcHOBHBIC THUIBI MUKPOOHBI3 OMOTEXHOJIOTUH MO OTHOLICHHIO K CBETY
OaKTepHabHBIX M 3YKAPUOTHYECKUX MPOIAYLEHTOB.

KynsTuBupoBanue ¢GoTOTpoPHBIX MHUKPOOPTaHU3MOB. OJIHOKIETOYHBIE H
HUTYATHIE MPOAYLIeHThI. OCOOCHHOCTHU KyJIbTUBUPOBaHUS. [[puMephl MPOMBIIIIIIEHHBIX
nporeccoB.  OTKpbITbIE  BOAOEMBI, 3aKPbIThIE CHUCTEMBI  KYJbTHBHUPOBAHUS.
dotobuopeakTopsl.  TOHKOCIOWHBIE W  IUIACTUHYATBIE  (POTOOMOPEAKTOPHI.
doTtoOuopeakTopbl Tpyoduaroro Tumna. PDoToOMOpPEaKTOpPhl TMAHEIBHOTO THIIA.
®oTOOHOPEAKTOPHI TTYOMHHOTO THUIIA.

3.3. OCHOBHbIE THUIIBI MHKPOOHBIX OMOTEXHOJOTUNA MO MEXaHOJAOWJIbHOCTH
KJIETOK.

[Topor TpaBMOPE3UCTEHTHOCTU i OaKTepuid, OJHOKIETOYHBIX T'PHOOB,
MUIIETTUATBHBIX TPUOOB, HUTUATHIX Bojopociei. KyabTuBupoBaHue OTHOKIETOYHBIX
MHUKpOOpraHu3mMoB.  KylnbTHBHpOBaHHME  MULEIUAIBHBIX  MHKPOOPTaHU3MOB.
CoBpeMeHHbIE OMOTEXHOJOTUYECKHE TMPOIECChl € UCIOJIb30BAaHUEM T'PUOHBIX
npoayleHToB. OCHOBHBIE MApaMETPhl, TEXHOJOTUYECKUE U aNMapaTypHbIE PEIICHUS.
Coippe Uit  OMOTEXHOJIOTM €  HCIOJB30BAHMEM TPUOHBIX  MPOAYLIEHTOB.
Oco0OeHHOCTH CTaguu MOATOTOBKM IIOCEBHOrO Marepuana. buopeaktopbl s
KyJbTUBUPOBAHUS MEXaHOIAOWUIBHBIX MHIICNIHATBHBIX TpuboB. [lapamerpsr
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KyJIbTUBHpOBaHUSA. OCOOCHHOCTH CTaJNM BbIAENEHUS U cymku. KoHTposb mporecca
IPOU3BOJICTBA U TOTOBOM MPOTYKIIUU.

Tema 4. Oco0eHHOCTH cTaIMU OMOTEXHOJIOTHYECKOIr0 mpouecca 0UOCHHTE3a
B 3aBHCHMOCTH OT NPUPO/bI MUKPOOHOT0 NMPOAYLIEHTA

OcoO6eHHOCTH  TIOATOTOBUTENBHOM  cTaauu  (TpeadepMeHTalMOHHOMN).
[Tonyyenue mnoceBHOro matepuana, NUTaTeNbHOW cpeabl. OCOOEHHOCTH CTaaus
KyJIbTUBUpOBaHUS (depMmeHTanuu, 6uocunre3a). OCOOEHHOCTH CTaAMs pa3icCHHUs
KyJIbTYpadbHOU KUAKOCTH. OCOOEHHOCTH CTaausi BBIJCIECHHUS LIEIEBOrO MPOIYKTa
(BHYTPHKIIETOYHOTO, BHEKJIETOYHOI0). OCOOEHHOCTM CTaguM OYHUCTKH MPOIYKTA.
OcoOeHHOCTH CTaaus KOHIIEHTPUPOBaHUS MpoIykTa. OCOOCHHOCTH CTaANH CYIIKH.

Tema 5. Oco0eHHOCTH MHUKPOOHOI0 OMOTEXHOJOTHYECKOr0 Mpoumecca B
3aBHCHMMOCTH OT LIeJIeBOI0 MPOAYKTA

buonpenapaTtsl  KM3HECHOCOOHBIX ~ MUKPOOPTaHHU3MOB Uil CEJIbCKOTO
XO35UCTBA:  CPEJCTBAa 3alllUThl  PAcTeHWI, DHTOMAIMATOTCHHBIC Ipenaparshl,
OakTepualibHbIC YI0OpEHHUs], 3aKBACKH JJIsI CLIIOCOBAHUSI KOPMOB, OMOETPaIaHTHhI.

buonpemapaTsl  KH3HECHIOCOOHBIX  MHUKPOOPTAaHM3MOB N7l  THIIEBOTO
MCIIOJIb30BaHUS: TIEKAPCKUE IPOIKIKH, 3aKBACKH JIJISI MOJIOUKO-KUCIIOTO TIPOU3BOCTBA,
3aKBACKH JIJI TPAJAUIIMOHHBIX OMOTEXHOJIOTHYECKUX MPOIYKTOB.

buonpenapaTsl KU3HECTIOCOOHBIX MUKPOOPTAaHU3MOB MEUIIMHBI: TPOOUOTHKH,
npenaparsl 1jisi OakTepuoTepanuu, OaKTepuitHbIe BaKIIUHBI, OakTepruodart.

buorexHomornueckue MPOAYKTHl HAa OCHOBE HMHAKTUBUPOBAHHON OHMOMACCHI
KJIETOK M TPOAYKTHI €€ TmepepabOoTKU: KOPMOBBIE APOXKIKH, TPUOHON MUIIEIUH,
ouomacca (HoTOTPOPHBIX MUKPOOPTAHU3MOB.

buoTtexHonornueckre mpoueccs ¢ UCIOIb30BAaHUEM IITAMMOB-IECTPYKTOPOB H
ux accommanuid. I[lomck mpoaylEeHTOB. AccomManuu AEeCTPYKTOpoB. I[Ipumeps
POLIECCOB Oouoxerpajaud  KCEHOOMOTHKOB. [Tpuponnsie acCoIMaINH
OMOIECTPYKTOPOB CTOYHBIX BOJI.

buorexnonornueckue mpenaparbl (YUCTBIE M TEXHHUYECKHE) Ha OCHOBE
POAYKTOB MeTabO0IM3Ma MUKPOOPTaHU3MOB: BUTAMHUHBI, AMUHOKHUCIIOTHI, (DEPMEHTHI,
aHTHOWOTHKHM, OWONMIUIBI, TOPMOHBI, MOJMCAXaPUAbl, OPTAHMYECKHUE KHUCIOTHI,
MMATMEHTBI, YTAHOJI, MUIIEBHIE BOJIOKHA, BAKIIMHBI, (HEPOMOHBI, JIIUCUTOPHI, TPOTYKTHI
KOMILJIEKCHOU TIEPepabOTKM MUKPOOHBIX MAacC U META0OJUTOB (U30JATHI OEITKOBBIX
BEIIECTB, MUKPOOHBIC Macya).

MuKpoOMOTEXHOJIOTHUECKIE TIPOLIeCChl B OMOdHEpreTuke (OMOTOILIMBO,
YTIIEBOIOPOAbI, OOTa3, OMOTOIIMBHBIE 3JIEMEHTHI U IIp. ).

buoreorexHnonornueckue  mporecchl  (JUTOTPOPHBIE  MHUKPOOPTaHU3MBI)
XeMonuToTpodHbIe OAKTEPUHU U YCIOBUS UX OOMTAHUS B MECTOPOKICHHSX MOJIE3HBIX
uckomnaembrx. OpranoTpodHbie 0aKTeprr, BOCCTAaHABIMBAIOIINE CYJIb(aThl, )KeJIe30 U
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Maprasel. CUIMKaTHbIE MUKPOOPTaHU3MBI.

Kyunble 1 moa3eMHble OMOT€OTEXHOJIOTUYECKUE MPOIECCH BhIIICTAYNBAHUS
METaJJIOB U3 CYIb(GUIHBIX PYIHBIX MECTOPOKICHUH 1 OTBAJIOB (OTXO0B 00OTAIICHHUS
pyn). TexHOJOrnYeckHe CXeMbl IMPOLIECCOB M OCHOBHBIE PEAKIIMU OMOOKHCIICHHUS
MUHEPAJIOB, COAECPKAIINX [IBETHBIE METAJLIBI.

buoruapomMeramtypruyeckue Mpoiecchl MOJyYeHHs 30J10Ta U3 CYIb(UIHBIX
KOHLIEHTPATOB, OCHOBHBIE PEAKIIMU M TEXHOJIOIMYECKas CXema.

buoruapoMeramryprudyeckue IMpOIECChl MOMYYEHUS LBETHBIX METAJIOB U3
CyNb(UIHBIX KOHIIEHTPATOB, TEXHOJOTUYECKUE CXEMBI MOJIYyYCHUS MEAHN U [IUHKA.

[IpoMbInieHHbIE  OMOMPOIIECCH  MONYYEHHUS IBETHBIX U OJAropogHbIX
METAJJIOB U3 CyJIb(QUAHBIX KOHIIEHTpaToB. lccienoBaHus 1O HHTEHCU(DUKALUU
IPOLECCOB OMOOKUCIIEHUSI CYIb(PUIHBIX MUHEPAJIOB.

TexHuyeckue (HEOUMILEHHbIE) OMOTEXHOJIOIMUYECKHUE IpenapaThl Ha OCHOBE
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

JlexapcTBEeHHBIE TpENapaThl JJIsl NEPOPATIBHOIO MPUMEHEHHS.

JlexapcTBEHHBIE TIPENAapaThl B MHbEKIIMOHHOW (popMme.

Tema 6. OcHOBHBIC THIIBI MUKPOOHBIX OMOTEXHOJIOTHIl M0 OTHOIICHUIO K
TPeOOBAHMSAM aCENTHKH

AcenTtuueckas pepMeHTalus, yCIOBHO aCENTUYECKasl, HE aCeNTUYECKasl.

[IpyHIMIBI acenTUKM B OMOTEXHOJIOIMYECKHUX IPOMU3BOJACTBAX. BiusHue

MOCTOPOHHEHN MUKPOGhIIOpHI HA 3PHEKTUBHOCTh MUKPOOMOIOTUYECKUX MPOU3BOJICTB.

Tema 7. MuUKpOOHOJI0THYECKHUI KOHTPOJIb MPOM3BOJACTBA B 3aBUCUMOCTH
NPOAYUEHTA U OT LeJeBOro MPOayKTa

KonTponp OakTepuaibHbIX MPOAYLEHTOB. KOHTpoib IpuOHBIX MPOIYLIEHTOB
(OTHOKJIETOYHBIX, TUIECHEBBIX, Oa3uIUANTBHBIX). MUKPOOUOIOTHYECKUN KOHTPOJb
[IEJIEBOTO  MpOoayKTa. MUKpOOHOJIOTUYECKUH KOHTPOJb CTOKOB, BBIOPOCOB B
atMocdepy.

Tema 8. Bonpochl 603THKH B OMOTEXHOJIOTHYE€CKOM MPOU3BOICTBE

3.4. TemaTuka ceMMHAPCKHUX/MIPAKTHYECKUX H JIA0OOPATOPHBIX 3aHATHIA
3.4.1. CemuHapcKue/MPaKTUICCKUE 3aHATHUS
He npenycMoTpeHbl y4eOHBIM MJIaHOM

3.4.2. JTaGopaTtopHbI€ 3aHATHS
Jlabopatopnas pabora Ne 1. VrmyOiieHHOE 3HAKOMCTBO C TEXHHKOM
nabopaTopHbIX padboT. be3omacHOCTh Mpu paboTe ¢ MUKPOOPTraHU3MaMHu.

JlabopaTtopHas padota Ne 2. Beifienenne 6akTepraibHBIX KYJIbTYP
JlaGopatopHas padota Ne 3. Beienenue rpuOHbIX KyJIbTyp



12

JlabopaTtopHas padota Ne 4. Paznenenuie rpuOHbIX U OaKTepUaIbHBIX KYyJIbTYP

JlabopaTtopHas pabota Ne 5. Paznenenune 6a3uauanbHBIX U TUIECHEBBIX TPUO-
HBIX KYJIBTYD

JIaboparopHas pabota Ne 6. OnpeneneHue mopora TpaBMOPE3UCTEHTHOCTH MH-
[EeTUATBHBIX KYJIbTYP

JIaboparopHas pabota Ne 7. OnpeneneHue mopora TpaBMOPE3UCTEHTHOCTH MH-
HEeIHANBHBIX KyJIbTyp. O1ieHKa pe3ybpTaTa

JlaboparopHnas padota Ne 8. KynbTuBHpOBaHHE MOJIOYHOKHUCIBIX KYJIBTYP

JlabopatopHas padota Ne 9. KynbTuBrpoBaHue IpoioKeBbIX KyJIbTyp. OlLeHka
OMOMAacChI, KOJTMIECTBA KJIETOK

JlaGoparopuas padora Ne 10. KynpruBupoBaHue OakTepuUanbHBIX  KYJIBTYD.
Onenka Onomacchl, KOJTMYECTBA KIETOK

JlabopaTtopHas pabora Ne 11. KynbTuBHpOBaHME MHULETUANBHBIX KYJIbTYD.
Onenka Guomacchl, KOJIMYECTBA KIETOK

JlabopaTopHas pabota Ne 12, MeToap! onpenesieHrss KOHTaMAHAITAN TIpoliecca
KyJIbTUBUPOBAHWSL.

JlabopaTopnas padota Ne 13. MeTob1 onpeiesieHrss KOHTaMUHAITAN TIpoliecca
KyJabTUBUpOBaHUs. O1leHKa pe3yabTaTa

Jlabopatopnas padota Ne 14. OnieHka KOHTAMUHAIUKA OMOTEXHOJIOTUYECKOTO
POYyKTa.

JlaGoparopnas pabota Ne 15. OnieHka KOHTaMUHAIIMA OMOTEXHOJIOTUUECKOTO
npoaykra. OnieHka pe3ybrarta.

Jlabopatopnas padota Ne 16. KontamuHnaius nporecca KyJIbTUBUPOBAHUS
MHKPOBOAOPOCTEN

JlaGoparopnas padota Ne 17. IIpuem otuera o 1abopaTopHbIM paboTam

JlabopaTtopHas padota Ne 18. [Ipuem otdera o 1adbopaTopHbIM paboTam

3.5. TemaTuka KypcOBbIX IPOEKTOB (KYpPCOBBIX padoT)
He npenxycMmoTpeHbl yueOHBIM IJIaHOM

4, YueOHO-MeTOoAN4YecK0e U HHPOPMALIMOHHOE o0eceyeHne

4.1. OcHoBHas JJUTEpaTypa

1. buprokos B.B. OcHoBbl mpoMeItiuieHHOM 6notexnonoruu. — M.: KomocC, 2004.
- 296 c. Anpec xpanenus yiu. 1. Kopuaruna, 22,

2. Oo6mmas ouotexuosorus / yaeonuk: Pesun B.B., H.A. Ateiksn, E.B. JIuscbkuna,
J.A. Kagumanues [ap.]: mox oOuiedt penakiuen akagemuka A.J. Muponisu-
koBa . — Capanck.: 3-Bo Mopaosckoro yausepcurera, 2019. — 426 c.



13

3. Meronpl BBIJCICHHS U KYJIbTUBUPOBAHUS MHKPOOPTAHU3MOB: y4eOHOE IMOCO-
oue / T.U. I'pomoBeix, E.A. IN'opmmmna, O.H. CunéBa. — MockBa: MockoBCKHi
[Tomurex, 2022. — 143.c.

4. Tlepmmbanenko, H.B. buorexnonorus / H.B. lpimbanenko ; Poccutickmii rocy-
JapCTBEHHBIN negarornuyeckuil yausepcuteT um. A. . I'epuena. — Cankr-Ile-
tepOypr : PITIY um. A. U. T'epuena, 2011. — Y. 1. — 128 c. : un. — Pexxum g0-
CTyIIa: I10 IMOIIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=428265

4.2 lonoTHATEIbHAS JIUTEpPaTypa

1. I'opnenko, B.A. Hayunsie ocHOoBBbl Ouotexnonoruu / B.A. I'opnenko, H.M.
Kyry3oBa, C.K. [Iarynuna ; MunucrepctBo oOpazoBanus u Hayku Poccuiickoit dene-
paruu, denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE yUPEKICHHEC
BBICHIETO NMPO(PECCHOHAIBHOIO 00pa3oBaHus «MOCKOBCKUU IEIaroruyeckuii rocy-
JTapCTBEHHBIA yHUBEpCUTET». — Mockaa : [Ipomereit, 2013. — Y. |. HanotexHomornu B
ouosioruu. — 262 c. : wi., Taba., cxem. — Pexxum gocrtyma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=240486

2. Tuxonos, I'.Il. OcHoBbl 6uoTexHonoruu / I'.Il. Tuxonos, MU.A. Munaesa ;

MunucrepcTBo Tpancniopra Poccuniickon @enepannu, MocKkoBCKast rocyJapCTBEHHAS
akaJieMus BOAHOTO TpaHcnopTa. — Mocksa : Anpranp : MITABT, 2009. — 133 c. : Tabm.,
cxeM., wil. — Pexumm pocryma: mo moamumcke. — URL: http://biblioclub.ru/in-
dex.php?page=book&id=430056

3. CmronsieB, B.I1., Ilinomko, E.A. OcHoBbl OuoTexHonoruu. Hay4uasie 0OCHOBBI

ouorexHosiornu: yuebHoe nocobue [DnexrponHsiii pecypc]/B.I1.Cironsie.- CaHKT-
[TerepOyprckuii rocyapCTBEHHBIN JiecOTeXHUYECKui yHuBepcuter, 2012.- 112c.-
URL :https://e.lanbook.com/book/4531

4. MukpoOHONOTHS ¢ OCHOBaMH OHMOTEXHOJOTMHM (TEOpUS W TpakThuka) /
I'.I1. IyBaesa, T.B. Ceupunona, O.C. Kopueesa u ap. ; Hayu. pea. B.H. Kanaes ; Mu-

HUCTEPCTBO 00pa3oBaHusl U Hayku PP, BopoHekckuii TOCy1apCTBEHHBIN YHHUBEPCH-
TE€T UHKEHEPHBIX TEXHOJOTHU. — BopoHex : BOpoHEKCKHI TOCy1apCTBEHHBIN YHHU-
BEPCUTET MHXKEHEPHBIX TexHojorui, 2017. — 317 c. : Tabmn., rpad., un. — Pexum no-
cryna: mo nomanucke. — URL: http://biblioclub.ru/index.php?page=book&id=482028
(mata obpamenus: 17.10.2020). — bu6auorp.: c. 311-312. — ISBN 978-5-00032-239-
0. — TeKcT : 2JeKTPOHHBIA.

5. Hetpycos, A. 1. MukpoOuonorus: Teopus 1 npaktuka B 2 4. Hacte 1 : yueo-
Huk 1 By30B / A. U. Herpycos, U. b. KotoBa. — Mocksa : U3narensctBo FOpaiit,
2020. — 315 c. — (Bwoiciee oopazoBanue). — ISBN 978-5-534-03805-7. — Tekcer :


http://biblioclub.ru/index.php?page=book&id=428265
http://biblioclub.ru/index.php?page=book&id=240486
http://biblioclub.ru/index.php?page=book&id=430056
http://biblioclub.ru/index.php?page=book&id=430056
https://e.lanbook.com/book/45315#book_name
https://e.lanbook.com/book/45315#book_name
https://e.lanbook.com/book/4531
http://biblioclub.ru/index.php?page=book&id=482028
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anekrponHbIi // OBC FHOpaiit [caiit]. — URL: https://urait.ru/bcode/450147 (mara o0-
pamienus: 09.08.2021).

6. Hetpycos, A. 1. MukpoOuosorus: Teopus ¥ npakTyuka B 2 4. YacTts 2 : y4ed-
Huk 1 By30B / A. U. Herpycos, U. b. KotoBa. — Mocksa : U3gatenbctBo FOpaiiT,
2020. — 332 c. — (Boicmee obpazoBanme). — ISBN 978-5-534-03806-4. — Texcr :
atekTpoHHbli  //  OOpasoBatenmpHass  1wiatrpopma  FOpaiit  [cadiT]. —
URL: https://urait.ru/bcode/451769

7. KycroBa H.A. JlaGopaTopHbIii IPaKTUKyM IO MHUKpoOuonoruu. — M.,
MI'YUD, 2006 r. - 209 c.

8. I'panosa H.b., babycenko E.C., 'opnosa U.b. JlabopaTopHbIil IpakTUKYM 110
oOmet mukpoobuonoruu. — M: JleJIu npunt. — 2004. — 144 c.

9. MeaumuHckast MuUKpoouosorus : yueoHoe mocodbue / mox pea. B.U. ITokpos-
ckoro.- 4-e wusn., crepeor. - M. : I'D0TAP-Memma, 2010. - 768 c.
http://www.studmedlib.ru/ru/doc/ISBN9785970415306-0006/001.html

10. dapmarnieBTHUECKasi OMOTEXHOJIOTHS © PYK. K MPAKT. 3aHATHUSM © y4el. 0co-
oue / C. H. OpexoB ; nox pea. B. A. beikoBa, A. B. Katnunckoro. - M. : [D0TAP-
Menna, 2013. - 384 c.: http://www.studmedlib.ru/ru/books/ISBN9785970424995.html

11. Muxkpo6nas ouotexnosorus / mox pea. O. H. Mieunckoii ; KI'Y. - Kazans :
Hzn-so KI'Y, 2007. - 424 c.

4.3  DJeKTPOHHbIE 00pa3oBaTe/bHbIC PeCypPChl
[TporpamMmmMHOe oOecrieueHre He IpeayCMOTPEHO.
1. WnTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOANYECKUE MAaTepUaIbl
B AIEKTPOHHOM BUJIE, PEACTaBIICHHbIC Ha caiite
https://mospolytech.ru/obuchauschimsya/biblioteka/

44  JIMUeH3HOHHOEe W CBOOOJHO PACHPOCTPaHsieMOe MPOrpaMMHOe
obecreyeHmne
He npexgycmotpeno

45 CoBpeMeHHbIE npogeccuoHaIbHbIC 0a3bl JAHHbIX U
HH(pOPMALMOHHBbIE CTIPABOYHBbIE CHCTEMbI
Ilepeuennb pecypcoB cetu IHTepHET, 1OCTYNHBIX /IJ1sl 0OCBOECHH S TUCHHUILINHBI:

HaumeHnoBanue Ccbliika Ha pecypce HJocrynmHocTh

DJIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlaup https://e.lanbook.com/ JlocTymHa B ceTn
WutepHer 6e3
OrpaHUYEHU I



https://urait.ru/bcode/450147
https://urait.ru/bcode/451769
http://www.studmedlib.ru/ru/doc/ISBN9785970415306-0006/001.html%2010
http://www.studmedlib.ru/ru/books/ISBN9785970424995.html
https://mospolytech.ru/obuchauschimsya/biblioteka/
https://e.lanbook.com/
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IPR Books https://www.iprbookshop | JoctynHa B ceTu
.ru/ WutepHer 6e3
OrpaHUYEHU I
baza nanHbIX HAyqHOU http://www.elibrary.ru JlocTymHO
ANEKTPOHHOU OUOIHOTEKH
(eLIBRARY.RU)
CBoOOAHBIN 10CTYN B KpymHeimyro | www.ncbi.nlm.nih.gov/P | JoctymnHa
0a3y Hay4HbBIX JaHHBIX B oOusiactu | ubMed
omomenunuHCKUX Hayk MedLine,
BKJTFOYAsT OMOXUMUIO
Hayunas snextponnas 6ubimoreka | http://cyberleninka.ru/ JloctyrHa
«KUBEPJIEHHKA»
Odunmanpueiii  caiir  Dexpeparuu | Www.febs.org JocrymHa
EBPOIEHCKHUX OMOXUMHUYECKUX
o01iecTB

IIpodeccnonanbuble 6a3bl JAHHBIX

Web of Science Core Collection — | http://webofscience.com JlocTymHO

MoJInTeMaTHIecKasi peepaTuBHO-

ounbamorpaduueckas

WHAYKOMETpUYeCKast

(bubmmomeTpuyeckas) 6aza JaHHBIX

Baza nannsix POCITATEHT https://www1.fips.ru/elek | doctynHo
tronnye-servisy/

Baza nannsix United States Pa- | https://www.uspto.gov/ JlocTynHo

tent and Trademark Office

baza naHHBIX HYKJICOTHTHBIX www.ncbi.nlm.nih.gov/G JlocTymHO

MOCJIEA0BAaTENbHOCTEMN

enbank

5. MarepuajibHO-TeXHHYECKOE O0ecnieyeHne

Ayautopust st JekiuoHHbIX 3aHatuid Ne 5504 (115280, r. Mocksa, yi.
ABTO3aBOJIcKas, A. 16 ctp. 1), obopymoBaHHas: CTOJII y4€OHBIE CO CKAMBSMH,
ayJUTOpHAs JI0CKa, MYJbTUMEAUNHBIN KOMIUIEKC (IEPEHOCHOM MPOEKTOP, HOYTOYK).
Pabouee mecTo npenoaBarens: CTOJ, CTYJI.

Jlabopatopus kadenapsl «Xumbuorex» AB54046 (115280, r. Mockga, yiI.
ABto3aBonckasi, 1. 16 ctp. 1), obopynoBaHHas: Ja0OpAaTOPHBIE CTOJBI, BECHI
nabopatopusie  DX-2000,
namuHapHbiii 6okc baBn-01-«Jlamunap-C»-1,2, mikad cymmabHO-CTEpUIN3aLUOHHBIH
Memmert, meikep, IMTKa 3JIeKTpuueckas tadboparopuas Rommelsbacher RK 501,

Bechl mnperu3uoHHble AND, xumuueckas MoMKa,


https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://www.ncbi.nlm.nih.gov/PubMed
http://www.ncbi.nlm.nih.gov/PubMed
http://cyberleninka.ru/
http://www.febs.org/
http://webofscience.com/
http://www.uspto.gov/
http://www.ncbi.nlm.nih.gov/Genbank
http://www.ncbi.nlm.nih.gov/Genbank
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tepmoctar 1801Bi, dorornexrpokogopumeTp KOK-2, xomoaunbHUK 7151 XpaHEHUS
KyJbTYp, MUKpOCKOIT MUKMe ] 6, MUKPOCKOTI, OCHAIIIEHHBIM KaMepOoil COeIMHEHHOM ¢
KOMIBIOTEPOM, MHUKPOCKONBI y4eOHbIe 15 MITyK, CTEPEOMUKpPOCKON 2 IIT.,
neHTpudyra, CymwibHbIA mKad, aBToknaB BK-75, aBTOMarWueckuwe MHIETKH,
ANEKTPUYECKUE HACOCHI JJT TUTIETOK, MArHUTHBIC MEIIAJIKH, JTaOopaTopHas Tocya Jis
MPOBEICHUS JTA0OPATOPHBIX 3aHITUH, CTEIUIAKU C HAYYHOU JTUTEPATypPOH.

JlabGoparopus kadenpsl «Xumouorex» AB5405a,6 (115280, r. Mocksa, yiI.
ABto3aBojickas, 1. 16 ctp. 1), obopyaoBaHHasi: J1aOOpPATOPHBIE CTOJIBI, BBITSKHOU
mkad, Becbl nperu3noHHbie KERN, Beckl ananuTuyeckue Vibra, aHaIUTHYECKHE
Bechl Sartorius ENTRIS 224-1S, 2201/0,1Sartorius Group GmbH, cniektpodoromeTp
Shimadzu UV mini 1240, aBTOMaTtu3upoOBaHHAs yCTaHOBKA [JIsl PA3JIOXKEHHS IO
Keenpgamto LOIP LK-100, naGopartopHasi yCTaHOBKa: Xpomarorpaduyeckue
npolecchl paszaeneHus: ToHkocioHas xpomatorpadus (TCX) Phywe Systeme
GmbH, marnutHbie Memanku, crnektpodoromerp [1BD-5300, pH-metp SKOHUKC,
muctwuarop GFL 2001/4, xumuueckast Moiika, TymOa aiis xpanenus JIBXK, kamepst
xpoMarorpaduyueckue sk TOHKOCIOWHON XpoMatorpaduu, XMMUYECKUE PEaKTHBBI,
BBITSDKHBIE MIKadbl, XOJOAWIBHUK, JlabopaTopHas Tmocyda s MPOBEICHUs
Ja00pATOPHO-TIPAKTUUECKUX 3aHSITHUH.

Jlabopatopust kadeapsr «Xumbuorex» AB 5406a. (115280, r. Mocksa, yi.
ABTo03aBojicKast, A. 16 ctpoeH. 1 (5 kopmyc)). JJabopatopHbie CTOJIBI, OHOpPEaKTOop,
yCTaHOBKa OapoMeMOpaHHOW (QUIbTpallii, BAKYYMHBIN CYIIUIBHBIN 1mKad, MIeKep
MUKpOOHOJOTUYeCKuid, (HOTOOMOPEAKTOp, YCTaHOBKA [UJIl  KYyJIbTUBHUPOBAHUS
dboTtoTtpodos, melikep-unkydarop IKA® KS 4000 1 control.

CrylneHTbl Ha 3aHATUSX OOECIEeUeHbl WHIWBUAYaJbHBIMH MHUKPOCKOIIAMH,
ABTOMATHYECKUMH MUTIETKaMHU, JJa00paTOPHON MTOCY/I0H, peaKTUBaMHU.

6. MeToanuyeckne peKOMeH AU

6.1 MeToanueckue peKOMeHIAIUM J1JIsl TPeNnoaaBaTe/isi Mo
OpraHu3aunuu 00y4eHust

OcCHOBHBIM  TpeOOBaHHWEM K TIPENOJAABAHUIO  JUCIUIUIMHBI  SBJISICTCS
TBOPUYECKHUH, MPOOJIEMHO-IUATIOTOBBIA TMOAXO, MO3BOJISIONINI MOBBICUTH UHTEPEC
CTYJICHTOB K COJEp>KaHUI0 Y4EOHOro MaTepuara.

OcHoBHas (popma M3y4YeHHUsS M 3aKPEIJICHUS 3HAHUM MO 3TOW NUCLUUIUIMHE —
JeKIMOHHasA U naboparopHas. [IpenonaBarens MOMKEH MOCIEA0BATENLHO BHIYUTATh
CTyJICHTaM psJ JEKIHi, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOUYUTh BHUMAaHUE Ha
KJIIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOTO MaTepuana, a TakKkKe
OpraHU30BaTh TMPOBEJACHUE TMPAKTHUUYECKUX 3aHATHH TakuM oO0pa3oM, YTOOBI
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AKTHUBU3UPOBATh  MBILUIEHUE  CTYAEHTOB, CTUMYJIMPOBATh  CaMOCTOSITEIbHOE
U3BJICYCHHE MMM HEOOXOAUMOW MH(OpMAlMM U3 Pa3IUYHbIX HCTOYHHUKOB,
CPaBHUTENbHBIA  aHaJU3 METOJOB PEIIECHUN, COMOCTaBIECHUE MOJYYEHHBIX
pe3yNbTaToB, (POPMYITHPOBKY M apryMEHTALUIO COOCTBEHHBIX B3IJISIIOB HAa MHOTHE
CHIOpPHBIE TTPOOIIEMBI.

Lenr mabopaTOpHBIX 3aHATUN — OOECHEYUTh KOHTPOJIb YCBOCHHS y4eOHOTO
MaTepuaia CTyJEHTaMH, PACIIUpEHUEe U yriayOJeHue 3HaHUM, MOJyYEHHbIX UMM Ha
JEKUUAX U B XOAE CaMOCTOSTENbHOM paboThl. IloBblieHune >@QpexkTuBHOCTH
NPAKTUYECKUX  3aHATUH  JIOCTMraeTcsi IOCPEICTBOM  CO3JaHUS  TBOPYECKOU
00CTaHOBKH, pacIoJlaratollel CTyIeHTOB K BBICKA3bIBAHUIO COOCTBEHHBIX B3IJIS0B U
CYXKJIEHUI 1O 00CYKJa€MbIM BOIIPOCAM, >KEJIAHUIO y CTYJIEHTOB MOpPadboTaTh y JTOCKU
IIPU PELLIEHUH 3a]1a4.

[Tocre Kakgoro JIEKIMOHHOIO, JIA0OPATOPHOTO M IMPAKTUYECKOTO 3aHATUS
CHEJIaThb COOTBETCTBYIOLIYIO 3allMCh B JKypHajaxX ydeTa IOCELIAeMOCTH 3aHATUI
CTYJEHTaMHM, BBISICHUTb y CTApOCT yUEOHBIX IPYII NPUUYUHBI OTCYTCTBUS CTYJIEHTOB
Ha 3aHATHUX. [IpOBOAUTE IpyNIOBEIE U MHIMBUyaJIbHBIE KOHCYJIBTALMU CTYJEHTOB
IO BOIIPOCAaM, BO3HHUKAIOIIMM Y CTYJIECHTOB B XOJ€ UX IOATOTOBKM K TEKYyIIEW U
MPOMEKYTOUYHOM aTTeCTallud MO y4eOHOM NHUCLUMIUIMHE, PEKOMEHI0BAaTh B MOMOUIb
y4eOHbIE U IPYyTUe MaTepUalbl, a TAKKE CIPABOYHYIO JIUTEPATYPY.

O1eHKa BBICTABIISIETCS MPENIOIABATEIEM U OOBSABIIAETCS I1OCIIE OTBETA.

[IpenonaBarenb, NPUHUMAIOIINNA 3K3aMEH, JJUYHO HECET OTBETCTBEHHOCTH 3a
MPaBUIILHOCTD BBICTABIICHUS OLIEHKH.

6.2 MeTtoauyeckue yKkazaHus 1Jisl 00y4AOUIUXCH MO0 OCBOEHUIO
JAUCHUITHHBI
Pabora cTtyneHTa HalpaBieHa Ha:

. U3Y4YEHUE TEOPETUYECKOTO MaTepHuaya, MOATOTOBKAa K MPAKTHUYECKUM
3aHATHSM, JTAOOPATOPHBIX 3aHSITHSAM U BBINIOJHEHHWE TMPAKTUYECKUX pabOT
1ab0paTOPHBIX PadoT.

. MOJTOTOBKA W  BBHIMOJHEHWE TECTHUPOBAHUS C  HCIOIH30BAHHEM
0011e00pazoBaTeNbHOTO OpTajia

CaMocTosTenbpHast paboTa CTyIEHTOB MPEACTABISIET cOO0N BayKHEHIIIee 3BEHO
y4eOHOro mpoiiecca, 06€3 NpaBUJIBHOW OpraHU3allid KOTOPOTO OOYydYarouIuics He
MOET OBbITh BEICOKOKBATU(UIITUPOBAHHBIM BBIITYCKHIUKOM.

CTyaeHT noJhKeH MOMHUTh, YTO HAYMHATH CAMOCTOSATEIBHBIC 3aHITHS CIIEAYET
C TIEPBOTO CEMECTPa U MPOBOAUTH UX PETYISIpHO. OUeHb BaXKHO MPUIIOKUTh MAKCUMYM
YCHUJIHH, BOJU, YTOOBI 3aCTaBUTH ce0sl pabOTaTh C MOJTHON HATPY3KOU C MEPBOTO JHS.
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He cnenyer oTkmansiBaTh paboOTy Takke M3-3a HepabOYero HACTPOSHUS WU
OTCYTCTBUS BIOXHOBeHMs. HacTpoeHue HyXHO coznaBath camomy. lloHumanue
HEOOXOJMMOCTH BBINIOJIHEHHUSI Pa0OThI, 3HAHUE LEIH, OCMBICICHHUE MEPCHEKTHUBBI
OJIaronpusITHO BIAUSIIOT HA HACTPOCHUE.

Kaxx1p1il CTyZ€HT JOJKEH caM IUIAaHUPOBATh CBOKO CAMOCTOATEIBHYIO paldoTy,
HCXOJI1 U3 CBOMX BO3MOXHOCTEH M MPHOPUTETOB. DTO CTHUMYJIUPYET BBIIOJTHEHHE
paboThl, co3maeT 0osiee CHOKOMHYI0 OOCTaHOBKY, YTO B MTOrE MOJOKUTEIHHO
CKa3bIBACTCsl HA YCBOCHUU MaTepuaia.

BaxxHo nonHee y4yecTb 00CTOATENHCTBA CBOEH PAaOOTHI, YSICHUTD, YTO SIBIISETCS
[JIaBHBIM Ha JJAHHOM 3Tare, Kakylo IMOCJeI0BaTeIbHOCTh pabOThl BHIOPATh, YTOOBI
BBITIOJTHUTD €€ JyYIlle U ¢ HAMMEHBIIUMHU 3aTpaTaMUi BPEMEHU U SHEPIUH.

JUist TI0g0TBOPHOM paOOThl HEMAJIOBAKHOE 3HAYEHUE HMEET OOCTaHOBKA,
opranuzanus pabouero Mecta. HyxHO g00UTBCS, YTOOBI MECTO pabOTHI IO
BO3MOKHOCTH OBLIO MOCTOSIHHBIM. Pa0oTa Ha NMpUBBIYHOM MecCTe JAeflaeT ee Ooliee
100TBOPHOM. [IpOayKTUBHOCTH PabOTHI 3aBUCHUT OT MPAaBUIILHOTO YepeIOBaHUS
TpyJa U otasixa. [losTomy Kaknble yac WM JiBa CleAyeT Jenarh nepepbiB Ha 10-15
MUHYT. BBIXOJHBIE JHU JTydllle TOCBATUTh AKTUBHOMY OTIBIXY, 3aHSATUSAM CIIOPTOM,
MpPOTryJIKAMU Ha CBEXEM BO3AyXe M T.1. Jlake MEepeKIoueHHe C OJHOTO BHJA
YMCTBEHHOHM pabOTHI HA JPYTOMl MOXKET CIIY>KUTh aKTUBHBIM OTJIBIXOM.

CTyaeHT JOJKEH MOMHUTD, YTO B MPOIIECCE 00YUEHUS BAXKHEHILIYIO pOJIb UTPAET
camocTosTeNbHas pabota ¢ kHUroi. HayunTbcs paboraTh ¢ KHUTOM — BakKHEHIIas
3ajlaya CTyJeHTa. be3 3Toro HaBbika OyJeT Ype3BBIYAHHO TPYIHO U3ydaTh
IPOrpaMMHBIM MaTepuajg, U MHOTO BpEMEHH OyJleT MOTPayeHO HEepalMOHAIBHO.
PaGota ¢ kHHrOW CcKJIaAbIBaeTCs M3 YMEHHsI MOJ00paTh HEOOXOIWMBIE KHUTH,
pazo0parTbcs B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATH I1aBHOE, YCBOUTH U IPUMEHUTH Ha
MIPaKTHKE.

CtTyneHTsl, TPOIMYCTUBIINE 3aHSATHS W/WIU HE CHAaBIIME Bce JabopaTOpHBIC
paboThl He JomyckarTcs K 3Kk3aMmeHy. CTyAeHT, MpOIMyCTUBLIMI JabO0paToOpHYIO
paboTy M0 YBAKUTEIHLHOW MPUYMHE UMEET MPABO €€ 0TpadOTaTh B KOHIIE CeMecTpa (He
6onee 3 mabopaTopHBIX paboT).

7. MOHJ OLIEHOYHBbIX CPEJCTB

7.1. MeToabl KOHTPOJIA U OLICHUBAHUA Pe3yJIbTATOB 00y4eHUs!

J10 naTel MpOBEACHUS MPOMEKYTOYHONW aTTECTALMU CTYIEHT AOJKEH BBIIIOJIHUTh

BCEe pabOTHI, MPEAYCMOTPEHHBIC HACTOSIIEH pabodeil mporpamMmou AUCITUILUIMHBIL.
[Tepedenn 00s3aTeNbHBIX pabOT U (popMa OTUYETHOCTH MPECTABICHBI B TAOTUIIE.
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[lepeuenr o00s3aTeNbHBIX PAOOT, BBHIMOIHIEMBIX B TEUYEHHE CEMECTpa II0
aucuumiuHe « MUKpoOHasi OMOTEXHOJIOTUSD.

Bun pabotst @opMa OTYETHOCTH U TEKYILEr0 KOHTPOJIA
JlaGopaTopHsbie Odopmennsie OTYETHI (>xypHau) 71a00paTOPHBIX pabor,
paboTHI MPEeyCMOTPEHHBIX padouell MmporpaMMoN IHUCHUIUIMHBI C OTMETKOM

MperoiaBaTelisi «3a4TCHO», €CIM BBITIOJHEHB W O(OpMIICHBI Bce
paboTHLI.

7.2. OnucaHue moka3aTejieili M KPUTepHEB OLEHUBAHUSI KOMIETEHIUIA,
(opMupyeMBIX MO UTOraM OCBOEHHMS] TMCUMILUIMHBI (MOIYJisl), ONUCAHHE IIKAJI
OlleHUBAHMSI.

[TokazaTenem OlIEHMBaHUS KOMIETCHIIMM HA pa3IUYHBIX JTamax MX
dbopMHUpOBaHUS SIBISETCA JAOCTHKEHUE OOYUYaIOIMIMMUCS IUIAHUPYEMBIX PE3yIbTaTOB
0Oy4eHHs TI0 JUCHUTUTHHE (MOYJIIO).



Onucanune nokasarejed u KPUTEPUEB OLICHUBAHUSA KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX nmo uroramMm 0OoCBOCHHUA AUCIHHUIIJINHBI
(MOIlyJIH), OIINCaHUC IIIKAJ OICHUBAaHHUA.

IHoka3arean

Kpurtepuu onenuBaHus

2

3

4

5

OIIK-7. CiocobeH npoBOUTH AKCIIEPUMEHTAIBHBIE UCCIISIOBAHUS M UCTIBITAHUS TI0 33JaHHON METOIUKE, HAOMIOACHUS U H3MEPEeHHS, 00padbaThiBaTh U
MHTEPIPETHUPOBATH HKCIIEPUMEHTANIbHBIE JaHHbIE, IPUMEHSISI MaTeMaTH4ecKue, pusnueckue, (PU3NKO-XUMUUECKUE, XUMUYECKUE, OMO0JIOTHYECKHUE,
MHUKPOOHOIOTNYECKHE METO/IbI

3HaeT 0a30BEIC
MaTeMaTHYeCKHE,
¢duznueckue, pUnKo-
XUMHYCCKHE, XHMUYECKHUE,
OHOJIOTHYECKHE,
MUKPOOHOIOTUYECKHE
METO/TbI, TPUMEHSIEMBIC B
OMOTEXHOJIOTUU

OO6yuaromuiics
JIEMOHCTPUPYET
OTCYTCTBHE
HEJIOCTATOYHOE
COOTBETCTBHE
0a30BBIX
MaTeMaTHYECKHuX,
¢dusnueckue,
XUMHYECKHX,
XUMHYECKHX,
OUOJIOTHYECKUX,
MHUKPOOHOIOTUYECKIX
METOJIOB, MMPUMEHIEMBIX
B OMOTEXHOJIOTUU

IIOJIHOC
nin

3HAHUI

¢busHKo-

OO6yuaromuiics
JIEMOHCTPUPYET HEMOJHOe
COOTBETCTBHE 3HaAHUU
0a30BbIX  MaTeMaTHYECKHUX,
¢buznyeckue, ¢buznko-
XUMHUYECKHX,  XUMHUYECKHUX,
OUOJIOTHYECKHUX,
MHUKPOOHOIOTUYECKHIX
METOJIOB, TIPUMCHSIEMBIX B
OMOTEXHOJIOTHH.
JonyckaroTcsi 3HAYMTEIbHBIE
OILITNOKH, MIPOSIBIISIETCS
HEJIOCTAaTOYHOCTh 3HAHHWH, MO
pamy rokasare’ei,
0o0ydJaronuics MCIBITHIBACT
3HAUUTENBHBIE 3aTpyIHEHUS
MIPH OTICPUPOBAHUN 3HAHUSIMU
MpU HUX TEPEHOCE Ha HOBBIE
CUTYaIlHN

OOyuaroruiics
JEMOHCTPUPYET YaCTHYHOE
COOTBETCTBHE 3HAHUM
0a30BBIX MATEMATUYECKHUX,
¢buznueckue, PU3NKo-
XUMUYECKHUX, XUMUYECKHUX,
OHOJIOTUYECKUX,
MUKPOOHOIOTUYECKUX
METOJIOB, PUMEHSIEMBIX B
OMOTEXHOJIOTHH, HO
JIOTTYCKaIOTCS
HE3HAYMTEIIbHBIE OINOKH,
HETOYHOCTH, 3aTPYTHCHHS
P aHATUTHYECKUX
oTepanusx

OO6yuaromuiicst
[OJIHOE
0a30BEBIX

JI€MOHCTPUPYET
COOTBETCTBUE  3HAHUMA
MaTeMaTU4eCKuX,
buszndeckue, QGU3NKO-XUMHYECCKUX,
XUMHYECKHX, OMONIOTHYECKHUX,
MHUKPOOHOIOTUYECKUX METO/IOB,
NpUMEHSIEMBIX B OHOTEXHOJIOTHH,
CBOOO/IHO orepupyer
nproOpeTeHHBIMU 3HAHUSAMHU

Bnaneer ocHOBHEIMU
METOdaMU
3KCHepI/IMeHTa.HI>HBIX

OO0yuaromuiics
JEMOHCTPHUPYET ITOJTHOE
OTCYTCTBI/IG BJIaACHUSA

OO0yuaromuiics
JIEMOHCTPHUPYET HETIOTHBIN
HaBBbIK BJIaICHWS OCHOBHBIMHI

OOyuaromuuiics 1eMOHCTPH-
pYeT YaCTHYHBIH HaBBIK

OOyuaromuiicst AeMOHCTPUPYET
MOJIHBIM HaBBIK BJlIaJcHUMN
OCHOBHBIMHM METOIaMU
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HCCIICIOBAHUN U
HUCIILITAHUU B
OHOTEXHOIOI U

HJIM HEJIOCTAaTOYHOC
BJIaJl€HUE OCHOBHBIMU
METOIaMU
AKCIIEPUMEHTAIBbHBIX
HUCCJIEIOBAHUN U
HUCIBITAaHUHN B
OMOTEXHOJIOTUN

METOJIaMHt
AKCIIEPUMEHTATbHBIX
HCCTIEAOBAaHUM U UCTIBITAHUI
B OMOTEXHOJIOTHH.
JlonyckaroTcst 3HaUUTEIIbHBIE
OLLIMOKU, MPOSIBISETCS
HEJ0CTaTOYHOCTh YMEHMM, 110
psoy TOKa3aTene,
00y4Jaronuiicst UCIIBITHIBACT
3HAYUTENbHbIC 3aTPyIHEHUS
MIpU OTIEPUPOBAHUU
YMEHHSIMH TIPU X IEPEHOCE
Ha HOBBIE CUTYaIlUH

BJIaJICHUH OCHOBHBIMH Me-
TOJAMHU 3KCIIEPUMEHTAIIb-
HBIX UCCJICJOBAaHUN U MC-
MBITAHUH B OMOTEXHOJIO-
ruu. YMEHHUS OCBOCHBI, HO
JIOITYCKAKOTCS] HE3HAUUTEIb-
HBIE OLIMOKH, HETOYHOCTH,
3aTpyIHEHUS MIPU AaHAIIUTHU-
YECKHUX OIepalusix, nepe-
HOCE YMEHUI Ha HOBBIE, HE-
CTaHJapTHBIE CUTyal[UU

SKCHEPUMEHTAIbHBIX UCCIIECOBAHUI
Y MCIBITAHUH B OMOTEXHOJIOTHH.
CBoOoaHO onepupyeT
pUOOPETEHHBIMU YMEHUSIMH,
MPUMEHSIET UX B CUTYaILUAX
MMOBBIIIICHHOM CIIOKHOCTH

I'otoB 1o 3aaHHON
METO/IMKE TPOBOJIUTh
IKCTIEPUMEHTATBHBIC
UCCIIeIOBaHUS U
UCTIBITaHHS, HAOMIOICHNS 1
u3MepeHus, 0opadaThIBaTh
¥ MHTEPIIPETUPOBATH

OO6yuatromuiicst He TOTOB
0 33JaHHOM MeTOINKe
MIPOBOJIUTH SKCIIEPUMEH-
TaJbHbIE UCCIIEIOBAHUS U
WCTIBITaHHSI, HAOJTFOICHUS
U U3MepeHus, 00padarbl-
BaTh M HHTEPIPETHPO-

OO6yuaromuiicst He B TIOJTHOM
00BEME TOTOB MO 3a/1aHHOM
METOJIUKE MTPOBOIUTH IKCIIE-
pUMEHTANIbHBIE HCCIIeI0Ba-
HUS U UCHBITaHUs, HaOIIone-
HUS ¥ U3MepeHust, 00padaThbI-
BaTh U MHTEPIPETUPOBATH

OOyuaromuiicst 4aCTUIHO
rOTOB IO 33JaHHOI MeTO-
JTKE TIPOBOJIUTH SKCIIEPH-
MEHTaJIbHbIE HCCIIEIOBAHUS
Y MCTIIBITAHHS, HAOIIOICHHS
U U3MepeHust, 00padarbl-
BaTh U MHTEPIPETHPOBATH

OOyuaromuiicsi B TOJIHOM 00beMe
TOTOB IO 3aJJaHHON METOJINKE
IPOBOJIUTH IKCIIEPUMEHTATbHBIE
UCCIIEIOBaHMSI U UCTIBITAHUS,
HAOJII0/IEHUS. M U3MEPEHUS,
00pabaThIBaTh U HHTEPIIPETUPOBATH
9KCIEPUMEHTAIbHBIC JAaHHBIE,

JKCIEPUMEHTAIbHBIC BaTh DKCIIEPUMEHTAIIb- JKCIIEpPUMEHTAJIbHBIE JTaH- JKCIIEPUMEHTAIIbHBIE J1aH- CBOOOHO PUMEHSET OTyYeHHbIC
JTaHHEIC HbIC JJAaHHBIC Hble. OOyJarouuncs UCIbl- HbIE, HO JIOITYCKarOTCs He- HAaBBIKM B CUTYyallMAX MTOBBIIIEHHON
TBHIBA€T 3HAYUTEILHBIC 3a- 3HAYMUTEIILHBIC OIIMOKHU, He- | CIIOKHOCTHU
TPYAHEHUS IPU IPUMEHEHUH | TOYHOCTH, 3aTPYTHCHUS
HABBIKOB B HOBBIX CUTyallMsIX | IPU aHAJTUTUYECKUX Omepa-
LHSIX, IEPEHOCE YMEHUH Ha
HOBBIE, HECTAH/IAPTHBIE CU-
Tyaluu.
Kpurepun ouenuBanus
Iloxka3aTen

4
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ITK-6. Crtoco6eH npoBoAUTH OMOTEXHOJIOTHUECKHE MPOIIECCHI C UCIIOIB30BaHUEM KYJIbTYP MUKPOOPTAaHU3MOB, KJIETOUHBIX
KYJIbTYp PaCTCHHUU U JKUBOTHBIX

3HaeT METO/Ibl MTOJIy4YEHHUS

IPOJYKTOB OMOTEXHOJIOTUH;
CHOCOOBI KyJIbTUBUPOBAHUS
MHKpPOOPTaHU3MOB; ITPaBUIIa

OO6yuarommiics
JEMOHCTPUPYET MOJTHOE
OTCYTCTBUC UJIN
HEJIOCTATOYHOE

OO6yuaronuiics
JIEMOHCTPUPYET HETOJIHOE
COOTBETCTBUE 3HAHUH
CHOCOOOB KyJTbTUBHPOBAHUS

Oo6yuatommiics
JICMOHCTPUPYET YaCTHUHOE
COOTBETCTBHE 3HAHUM
CI10c000B

OO0yuaromuiicst IeMOHCTPUPYET
IIOJTHOE COOTBETCTBHUE CIEAYIOMINX
3HaHMI CIOCOOOB KyJIbTUBUPOBAHUS
MHKPOOPTaHU3MOB, CBOOOTHO

OKCIUTyaTaluu COOTBETCTBHUE 3HAHUU MHUKPOOPIaHNU3MOB. KyJIbTUBUPOBAHUS IIPUMEHSET ITOJIyYCHHBIE HAaBBIKU B
OMOTEXHOJIOIMYECKOTO Croco0oB JlonyckaroTcs 3HaYUTENbHbIE | MUKPOOPraHU3MOB, HO CUTYalUsIX MOBBIIIEHHOU
000pyA0BaHUS; METO/IbI KYJIbTUBUPOBAaHUS OLLIMOKU, POSIBISETCS JIOITYCKarOTCs CJIO’KHOCTH.

GuIbTpauy, cenapaluy, MHUKPOOPIaHU3MOB HEJI0OCTaTOYHOCTh 3HAHUM, 10 | HE3HAYUTEJIbHbIE OLINOKH,

LHEHTPUPYTHPOBAHUS, psily mOKa3aresnew, HETOYHOCTH, 3aTPyIHECHHUS

OTCTauBaHUsA, (IIOTALUU 00yyYaroIuics UCIIBITBIBAET | IPU aHATUTUYECKUX

WM KOAryJIsiluu; 3HAQYMUTEIIbHBIC 3aTPYIHEHHs | OIlEepalusiX, [IEPEHOCe

XUMHUYECKHE U IIpU ONIEPUPOBAHUU YMEHUI Ha HOBBIE,

OMOXMMHYECKHE METO/IbI 3HAHUSAMH IIPU UX [IEPEHOCE | HECTAHAAPTHBIE CUTYALlNH

OUHUCTKH IIPO/IYKTa; Ha HOBBIE CUTYyal1H.

TpeOOBaHUS OXPAHBI TPY/Ia;

TEXHOJIOTMYECKHE

WHCTPYKLIAN 1o

npousBoacTBy bAB

YMeer npou3BOaUTh OOyuaromuiics OOyuaromuiics OOyyaromuiics OOyuaromuiics 1eMOHCTPUPYET
pabOoTHI 1O PAa3MHOKEHHUIO U | IEMOHCTPUPYET MOJTHOE JEMOHCTPHUPYET HEMOJIHOE JEMOHCTPUPYET YaCTUYHOE | IIOJIHOE COOTBETCTBHE
BBIPAILMBAHUIO IIOCEBHOIO | OTCYTCTBUE WX COOTBETCTBUE COOTBETCTBUE YMEHHI POU3BOIUTH pabOThI 1O

Marepuana Jis
OMOTEXHOJIOIUYECKOTO
npoiiecca mosrydeHus bAB;
POU3BOIUTH OTOOP
00pa3IoB KyJIbTYpaTbHOU
KUJKOCTHU JJIs1
OMOXMMHYECKOTO U
MHKPOOHOIOTUIECKOTO

HEAOCTAaTOYHOE
COOTBETCTBHE
YMEHUH MPOU3BOIUTH
paboThI 1O
Pa3MHOXEHHIO U
BBIPAILMBAHUIO
MOCEBHOI'0 MaTepuasa
ISt

YMEHUH TPOU3BOIUTH
paboTHhI MO Pa3MHOKEHUIO U
BBIpAIIMBAHUIO IOCEBHOTO
Marepuania ajs
OMOTEXHOJIOTHYECKOTO
rpoiiecca; NpOru3BOJAUTh
otOop oOpasioB
KYJIbTYPAJIBHON KUAKOCTU

YMEHHUI TPOU3BOIUTH
paboThI IO Pa3MHOKEHUIO
Y BBIPAIIBAHUIO
MIOCEBHOI'0 MaTepuana Jist
OMOTEXHOJIOIMYECKOTO
nporuecca; IpOu3BOAUTD
oTOOp 00pa3ioB
KYJbTYPAJIbHOM KUAKOCTU

Pa3sMHOXEHUIO U

BBIpAIIMBAHUIO TTIOCEBHOTO
MaTepuaa Js
OMOTEXHOJIOTMYECKOT0 POoIiecca;
MPOU3BOIUTE OTOOP 0OPA3IOB
KYJIbTYPaJIbHOM KUIAKOCTH IS
MHUKPOOHOIIOTUIECKOTO KOHTPOJIS,
OCYIIECTBIISITh pa3/ieJICHHE
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KOHTPOJISA; OCYILECTBIIATh
paszeneHue KyJIbTypaJIbHOU
KUJKOCTU U OOMACChI
Pa3IMIHBIMU MCTOIAaMU
MPOU3BOIUTH PAOOTHI 110
Pa3pyLICHUIO KIETOYHOU
000JIOUKH U BBIJCIICHUIO
LIEJIEBOTO IIPOYKTa
OMOTEXHOJIOTHYECKOTO
IMPON3BOACTBA,; IMPUMCHATH
3KCTPAKI[MOHHbBIE U
MOHOOOMEHHBIE METOAbI 1JIA
OYUCTKH LIEIEBOr0
HpOayKTa
OMOTEXHOJIOIMYECKOTO
IIPOU3BOJCTBA OT
npuMeceii; o0ecrieynBaThb
BBITTOJTHCHUE ITPOLIECCOB
IpaHyJINPOBAHMS,
JpaXxupOBaHUA U
TabJIeTUPOBAHUS TOTOBOU
POAYKIINHU

OMOTEXHOJIOTUIECKOTO
nporecca; IpOU3BOIUTh
otOop oOpasioB
KYJIbTYpaJIbHON
AKHUJKOCTHU ISt
OMOXMMHYECKOTO U
MHUKPOOHOIOrHYECKOTO
KOHTPOJIS; OCYIIECTBIISAT
paszzaeneHue
KYJIbTYPaJIbHON
KHUJKOCTU U OMOMAacChl
Pa3TMYHBIMU METO/IAMH;
MIPOU3BOIUTH PAOOTHI 11O
pa3pyLICHUIO KIETOYHOU
000JI0UKH U BBIACICHUIO
IIEJIEBOTO MPOAYKTA
OMOTEXHOJIOTMYECKOTO
MTPOU3BOJICTBA.

TUTSE MUKPOOHOJIOTHYECKOTO
KOHTPOJISI; OCYIIECTBIISITH
paszeicHHe KyIbTypalbHON
JKUJIKOCTH U OMOMACCHI
Pa3IMYHBIMU METO/IAMH;
MPOU3BOIUTH PAbOTHI IO
pa3pylICHUIO KICTOYHOU
000JI0YKHU U BBIACICHUIO
[EJIEBOTO MPOAYKTa

OMOTEXHOJIOIMYECKOTO
MIPOU3BO/ICTBA.

JlomyckaroTcss 3HaAYUTEIbHBIE
OLIMOKH, IIPOSABIIACTCS
HEJ0CTaTOYHOCTh 3HAHHM, 1O
pany MOKa3aTee,
0Oy4aroluicss HUCHBITHIBAET

3HAUUTENbHBIE 3aTpyJHEHUS
IIPU ONIEPUPOBAHUM 3HAHUSIMU
P HUX MEPEHOCE Ha HOBbIE
CUTYalHH.

JUTSE MUKPOOHOJIOTHYECKOTO
KOHTPOJIS; OCYIIECTBIISITh
pazzeneHue
KYJIbTYPaJIbHOW KUJIKOCTH
1 OMOMacChl pa3ITUuIHBIMU
METO/IaMH; TIPOU3BOIUTD
paboThI 1O pa3pyLICHUIO
KJICTOYHOM 000JI0YKH U
BBIZICIICHUIO IIEJIEBOTO
MIPOIYKTa
OHMOTEXHOJIOTHYECKOTO
MIPOM3BO/ICTBA.

KYJIbTYPaJIbHON KUJIKOCTH U
OroMacchl Pa3InYHBIMA METOIAMU;
IIPOU3BOIUTH PAOOTHI 11O
pa3pyIICHUIO KIETOYHON 000IOUKH
Y BBIICJICHUIO 1IEJIEBOr0 MPOIYKTa
OMOTEXHOJIOTHYECKOTO
npousBoacTBa. CBOOOIHO
MPUMEHSET MOJTyYCHHBIC HABBIKU B
CUTyalUsAX HOBBIILIEHHON
CJIOKHOCTH.
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Biageer Mmeronamu
KyJIbTUBUPOBAHUS
MHKPOOPIaHU3MOB-
IPOAYIIEHTOB, KIETOYHBIX
KYJIBTYp KUBOTHBIX U
pacTeHui; cernapanuu
KyJIbTYPaJIbHON KUJIKOCTH U
OroMacchl JJid IPOBEICHUS
OMOTEXHOJIOIMYECKOTO
IpoLecca; BBIACICHUS
pojayKTa OMOCUHTE3a U
IPOBEICHUE OUYUCTKHU H
KOHLIEHTPUPOBAHMS;

MOy YeHHUS TOTOBOM (POPMBI
(epMEeHTHBIX IpenapaTos,
POOHOTHKOB,
peOUOTUKOB,
JIEKapCTBEHHBIX CPEJICTB,
BaKLUH, 0MOy100peHnit

OO6yuarommiics
JIEeMOHCTPHUPYET TOTHOE
OTCYTCTBUE BIIa/ICHUS
WA HEIOCTaTOYHOE
BJIaJIEHHE METOJaMU
KyJIbTHBUPOBAHHUS
MHUKpPOOPraHU3MOB-
MIPOYLIEHTOB; CeTIapaIiH
KYJbTYpaJIbHON
AKHUJIKOCTU U OMoMacchl
U1 IPOBEICHUS
OMOTEXHOJIOTUIECKOTO
nporecca; BblICICHUS
poJyKTa OMOCUHTE3a U
MIPOBE/ICHUE OUUCTKU U
KOHIIEHTPHPOBAHMUST,;
MOJTyYeHHSI TOTOBOM
(bopMbI pepMEHTHBIX
npenaparos,
MIPOOHOTHKOB,
IpeOUOTHKOB,
JIEKapCTBEHHBIX CPEICTB,
BaKIIMH, OMOyA00peHni

OO6yuaromuiics
JEMOHCTPUPYET HEMOJIHOE
BJIaJICHHE METOAAMU
KYJIbTHBUPOBAHHS
MHUKPOOPraHU3MOB-
IIPOJYLIEHTOB; Cenapanuu
KYJIbTYpPaJIbHOM XKHUJIKOCTU U
OroMacchl Ui IPOBEICHUS
OHMOTEXHOJIOINYECKOTO
IpoLiecca; BblIEIECHUS
poAyKTa OMOCHUHTE3a U
MIPOBEJIEHUE OYUCTKU U
KOHILIEHTPUPOBAHMUS;
MOJTyYSHHS TOTOBOM (POPMEI
(epMeHTHBIX PEenapaTos,
MPOOUOTHUKOB, MPEONOTHKOB,
JIEKapCTBEHHBIX CPENICTB,
BaKIIMH, 0MOyA00peHunit
JlonmyckaroTcs 3HaUNTENIbHBIE
OLLIMOKU, MPOSIBISIETCS
HEI0CTaTOYHOCTh 3HAHUM, IO
pAIy ToKa3aTeleu,
00yyYaroIuiCcs UCIIBITHIBAET
3HAYUTENIbHbIE 3aTPyIHEHUS
IIPU OTIEPUPOBAHUU
3HAHUSMH MIPU UX TEpEeHOoCce
Ha HOBBIE CUTYyalUH.

Oo6yuatommiics
JEMOHCTPUPYET YACTUUHOE
BJIaJICHHE METOJAaMHU
KyJIbTHBUPOBAHHUS
MHUKpPOOPIaHU3MOB-
IIPOJYLIEHTOB; Cenapaluuu
KYJIbTYypaJIbHOM XKHUJIKOCTH
u duomaccsl AJis
IPOBEJCHUS
OMOTEXHOJIOIMYECKOTO
npolecca; BblJeICHHs
poJyKTa OMOCHHTE3a U
IPOBE/IEHUE OUUCTKU U
KOHIIEHTPHPOBAHMS,;
MOJTy4€HHsI TOTOBOM (POPMBI
(epMEeHTHBIX IIPEnapaToB,
pOOMOTHKOB,
PeOMOTHKOB,
JIEKapCTBEHHBIX CPECTB,
BaKIMH, OMOYA00pEHUH,
HO JIOITYCKAIOTCSI
HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHECHUS
U aHATTUTUYECKUX
orepanusx, nepeHoce
YMEHHUI Ha HOBBIE,
HECTaHJapTHBIE CUTYaIHH.

OO0yuaromuiicst IeMOHCTPUPYET
MOJTHOE BJIQJICHUE METOIaMH
KyJIbTHBUPOBAHUS
MUKPOOPTaHU3MOB-TIPOYIIEHTOB;
cerapanu KyJIbTypalbHOU
SKHIKOCTU ¥ OMOMAcCChI IS
IPOBEJICHUST OMOTEXHOJIOTHYECKOTO
IpoIecca; BhIICIICHUS TPOAYKTA
OMOCHHTE3a U IPOBE/ICHUE OYHCTKU
Y KOHIICHTPUPOBAHUST; TIOTyUCHUS
rotoBoi (hopMbI PEPMEHTHBIX
IpenapaToB, IPOOHOTUKOB,
PEeOMOTHKOB, JIEKAPCTBEHHBIX
CPENCTB, BaKIIMH, OMOY1I00pEHUI.
CB0O0OIHO MPUMEHSIET MONyUYEHHBIE
HABBIKU B CUTYAIHSX MTOBBIICHHON
CIIO’KHOCTH.
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7.3 OueHOYHbIE CPeACTBA

7.2.1 Tekymuit KOHTPOJIb

7.2.2 TlpomexyTo4yHas aTTecTalus
[Ikassl olleHUBaHUS PE3yJIbTaTOB IPOMEXYTOYHON aTTeCTAllUN U UX OMTUCAHUE:

dopmMa NPOMEKYTOUYHOM ATTECTAIMU: IK3aMeH

[TpomexyTouHas aTTectauus oOydaroIIUXcs B (GopMmMe 3K3aMeHa IPOBOJUTCS IO
pe3ysibTaTaM BBIIIOJIHEHUSI BCEX BUAOB YUeOHOM paboOThl, MPEIyCMOTPEHHBIX YYEOHBIM
IUTAHOM IO JAHHOM JTUCIUIUIMHE (MOYIIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYLIETO
KOHTPOJII yCIEBAaEMOCTH B TeueHHe ceMectpa. OIeHKa CTENeHUW JAOCTUKEHUS
oOyJarouMMucsl IUJIAHUPYEMBIX pPE3yJIbTaTOB O0y4YeHHUd IO JUCHUIUIMHE (MOAYJIIO)
MIPOBOJIUTCS MpENoAaBaTeiIeM, BEAYIIUM 3aHATHS MO JUCUHUIUIMHE (MOIYJIO), METOIOM
DKCIEPTHOM OneHKU ninm mytem tecthupoBanus B CJ1O. Ilo mToram mpomexyTOYHOU
aTTecTalluy IO JUCUUIUIMHE (MOZYJII0) BBICTABIISIETCA OLIEHKA «OTIIMYHO», «XOPOILOY,
«YJOBJIETBOPUTEIBHOY UITN «HEYIOBIETBOPUTEIHHO.

K npomexyTo4HOU aTTecTalliy 10IyCKAtTCs TOJIBKO CTYACHTHI, BHIITOJIHHUBIINE BCE
BHUJIbI y4eOHOM paboThl, MPEAyCMOTpPEHHBbIE paboyeil MmporpamMMoil Mo JUCLUUILIMHE
«buoxumusy (MpOLUIA MPOMEXKYTOUHBIN KOHTPOJIb (KOHTPOJIbHBIE paOOThI), BBITOIHWIN U
3aIUTUIN JTA0OPATOPHBIEC PAOOTHI).

HIxkana oneHNBaHUA Onncanne

BoinonHensl Bce BUAbI y4eOHOM palOTHI, NpeayCcMOTpPEHHbBIE
yueOHbIM m1aHoM. CTyJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
yMEHHUI, HaBbIKOB TIPUBEIACHHBIM B TaOJMLax IOKa3aTesei,
orepupyeT NpuOOpPETEeHHBIMU 3HAHUSAMM, YMEHUSMH, HaBBIKaMH,
MPUMEHSIET UX B CUTyalUsX MOBBIILIEHHOW ciokHOCTU. [Tpu 3TOM
MOTYT OBITh JOMYILIEHbl HE3HAYMTEIbHbIE OLIMOKH, HETOUHOCTH,
3aTpyIHEHUS MIPU AaHATTUTUYECKUX ONepalusix, epeHoce 3HaHUH U
YMEHMI Ha HOBBIE, HECTaHJAPTHBIE CUTYALIHH.

OT1In4HO

BrimonHensl Bce BUAbI y4ueOHOM paboOTh, MpPeryCMOTpPEHHbIE
y4eOHbIM  maHoM. CTyIeHT  JeMOHCTpUPYET  4YacTUYHOE
COOTBETCTBUE 3HAHWM, YMEHHH, HaBBIKOB IIPUBEIECHHBIM B
Xopouio TabIuIax mokasaTesiel, onepupyer NpUOOPETEeHHBIMU 3HAHUSIMU,
HO JONYCKalOTCS HE3HAYMTENIbHbIE OIIMOKHM, HETOYHOCTH IpH
AHAITMTUYECKUX OIEepalusixX, 3aTPyIHAETCS NPU NEPEHOCEe YMEHUHN
Ha HOBbIE, HECTAHAAPTHBIE CUTYaLIUN.

BrimonHensl Bce BUAbI y4yeOHOW paboOThl, MPESyCMOTPEHHBIE
Y I0BIIETBOPUTENBHO yueOHbIM  Tu1aHoM.  CTylneHT  JeMOHCTPUpPYET  HEIMOJIHOE
COOTBETCTBUE 3HAHMW, YMEHHUH, HAaBBIKOB IIPUBEICHHBIM B
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TabIuuax mokaszaTesiel, onepupyer NpUOOPETEeHHBIMU 3HAHUSIMU,
JOMYCKAIOTCS ~ 3HAYMUTEIbHBIC  OMIMOKH, HETOYHOCTH  TIpHU
AQHAIUTUYECKUX  OMNEpalHusAX,  HCIBITHIBAET  3HAYUTEIIbHBIC
3aTpyAHSAETCS IPU MPUMEHEHUH HABBIKOB B HOBBIX CUTYaIUsX

HeynosnerBopurenbHo

He Bomonnen oauH wim Oonee BHUAOB Yy4eOHOH paboThl,
IPEYCMOTPEHHBIX Y4eOHBIM IUIaHOM. CTYAEHT IEeMOHCTpUpPYET
HEIIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM
B Ta0iMLax IMoka3aTesei, JOIMyCKaloTCs 3HauuTelbHbIe OLIMOKH,
MPOSIBISACTC OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB II0 psLy
IIOKAa3aTeJIe, CTYACHT HCIBITHIBACT 3HAYUTEIIbHBIC 3aTPyIHEHUS
IIpY ONIEPUPOBAHMM 3HAHHUSAMHU U YMEHHUAMM IIPU UX IIEPEHOCE Ha
HOBBIE CUTYaLIHH.

NS

10.
11.

12,
13.
14,
15.
16.

17.
18.

Bomnpocsl Kk 3k3aMeHy 10 AUCHUILINHE «MHUKpPOOHbIe OMOTEXHOJIOTHID):
HcTopust pa3BUTHS MUKPOOMOJIOTUYECKOM MPOMBIIIIIEHHOCTH

buonornyeckre 00beKThl B MUKPOOHOH OMOTEXHOJIOTUI

OTnAnuuTenbHble 0COOEHHOCTH 3YKapUOTUYECKON U TPOKAPUOTUYECKOM KIIETOK
C MO3ULIUK OMOTEXHOJIOTHU

Krnaccudukanysa MUKpOOHOJOTHYECKUX TIPOU3BOJICTB IO THUITY HCIIOIB3YEMOTO
nporiecca u 000pyA0BaHUs

Mopdonornueckrne 0cCoOOEHHOCTH MUKPOOPTaHU3MOB € TOUKH 3pEHUS OMOTEX-
HOJIOTHUYECKOTO IPOU3BOJICTBA

HoBble HanpaBiieHHs] B COBPEMEHHOM MPOMBIIITIEHHON MUKPOOUOJIOTHH
TpeOGoBaHus, MpeaAbsBIsIEMblE K MUKPOOHBIM MpOAyLIeHTaM. llepcriekTuBHbIE
IPyIIbl MUKPOOPTaHU3MOB

OOBEKTHI 1 METO/IbI MPOMBIIIIIICHHOW MUKPOOHOJIOTUN

CoIpbe IS MUKPOOHOJIOTUYECKUX MPOU3BOACTB. OCOOEHHOCTH BBIOOpA IS
Pa3HbBIX IPYNI MUKPOOPTaHU3MOB

CrocoObl MOATOTOBKHU ChIPBS 7151 MUKPOOHOJIOTMYECKOTO IPOU3BOACTBA
Co3ganue NpOMBIIIJIEHHBIX IITAMMOB MUKPOOPTaHU3MOB-TIPOAYIIEHTOB COBPE-
MEHHBIMHU T€HHO-UHXEHEPHBIMU METOIAMHU

MHUKpOOprannu3Mbl, UCTIOIb3YEMbIE B MUKPOOHOIOTMUECKONW MTPOMBILIIEHHOCTH
OCHOBHBIE OTpACIN MUKPOOMOJIOTHYECKOM MPOMBIIIIIEHHOCTH

MeTob! BBIACIIEHHS U3 TPUPO/IbI HOTEHIIMAIBHBIX IITAMMOB-TIPOAYLIEHTOB
Cenexiuusi IPOMBIIUIEHHBIX IITAMMOB U MUKPOOHBIX acCOLMaIui
['eneTryeckre METOIbI MOTYYEHUS MPOMBIIIJIEHHBIX IITAMMOB MUKPOOPTaHU3-
MOB

MeTo/1b1 yCOBEPIIIEHCTBOBAHHUS TPOMBIIIIEHHBIX IITAMMOB

[IpyHLIMIBI TOMCKA IITAMMOB IECTPYKTOPOB
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25,

26.
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30.
31.
32,
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34,

35.
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37.
38.
39.
40.
41.
42.

43.
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[IpyHIMIIBI TOMCKA IITAMMOB-TIPOLYLIEHTOB

[TosryueHre BBICOKOAKTHBHBIX IITAMMOB MUKPOOPTraHU3MOB

Metoabl TpaAULIMOHHON CEJIEKIIMU B MOJYYEHUU MPOMBIIIJIEHHBIX IITAMMOB
MUKPOOPTraHNU3MOB

HamnpaBneHHbIi NOUCK TPOAYLIEHTOB aHTHOMOTHKOB

[TonmyuyeHre akTUBHBIX MPOYLIEHTOB MUKPOOHBIX (PEPMEHTOB

[IpaBoBOE MOJIOKEHNE TPOMBILIIIEHHBIX MUKPOOPTaHU3MOB

[TaTeHTOBaHNE MPOMBIIIJIEHHBIX MUKPOOPraHu3MoB OCOOEHHOCTU KYJIBTUBU-
POBaHUS MUKPOOPraHU3MOB Ha ITIOBEPXHOCTH KUAKUX MUTATEIBHBIX CPEL
[ToBepXHOCTHOE Ky IbTUBUPOBAHUE HA TBEP/IbIX MUTATEIbHBIX CpPEaax
['myOMHHOE KYJIbTUBHPOBAHUE B KUAKUX TUTATENbHBIX CPENAX

['myOMHHOE KYJIbTUBUPOBAHNE HAa TBEPABIX TUTATENbHBIX CPENax

Crioco0b!I peryinpoBaHus MeTaboIM3Ma MUKPOOPTaHU3MOB C 1I€JIbIO TTOBBILIE-
HUS 2P PEKTUBHOCTH MOJTyUEHUS LEIEBOI0 IPOAYKTA

Bo/1a kak KOMITOHEHT MUTATEIBLHOM CPEABI U SKCTPATrE€HT

MeTobl XpaHEeHHsI KYJIbTYP

MeTtonb! uaeHTU(UKALTMT MUKPOOPTaHU3MOB

KonndecTBeHHBIE XapaAKTEPUCTUKU POCTA U MPOAYKTUBHOCTH MUKPOOPTaHU3-
MOB

Oco0eHHOCTH TTOJTyYeHHE MIOCEBHOTO MaTepuasa Jjisl pa3HbIX TUIIOB MUKPOO-
HBIX OMOTEXHOJIOTHIA

OCHOBHBIE UICTOYHUKH CBIPbS 1711 MUKPOOMOJIOTMYE€CKOM TPOMBIIIIIEHHOCTH
TpeOGoBaHus, PEABABIAEMBIE K CHIPBIO JIJIS PA3TUYHBIX MUKPOOHBIX OMOTEXHO-
JIOTHUM

Oco0eHHOCTH MUTATENbHBIX CPEl NI KyJIbTUBHUPOBAHUS MPOMBIIIICHHBIX
ITAMMOB MUKPOOPTaHU3MOB

[TpunLMIIBEI TOAO0PA KYJIBTYP MUKPOOPTaHU3MOB JIs1 pa3JIUYHbIX IPOU3BOJICTB
[Tonyuenue OuonpenaparoB, COASPKAIIMX KU3ZHECTIOCOOHBIE MUKPOOPTaHU3MBI
buonpenaparsl Ha OCHOBE METa00JIMTOB MUKPOOPTaHU3MOB
MukpoOHoIOruyecKue MpoLecchl U CTa U1, UCIIOJIb3YEMbIE B IPOU3BOCTBAX
KHCJIOMOJIOYHBIX ITPOJIYKTOB, CbIpa, Maciia, KBaca.

MonouHokucnoe Opoxxkenue. 'oMo- 1 retepohepMEeHTaTUBHOE MOJIOYHOKHCIIOE
OpoxeHune. XapaKTepuCTUKa OCHOBHBIX CBOMCTB MOJIOUHOKUCIIBIX OaKTepuit
ApomaTtoobOpazyroriue, Me30(hUIbLHbIE U TEPMOQPUITHHBIC IIITAMMBI
OaHOLITaMMOBBIE M1 MHOTOILITAMMOBBIE 3aKBAaCKU U UX MPUMEHEHUE B IPUTO-
TOBJIEHUH MOJIOYHOKHCIIBIX MMPOJYKTOB U B XJIEOONIEUEHUU

[TpoOuoTuku u npeduoTuku. [IpuHuune! moadopa NpoayLEHTOB

TpeboBanust 6€30aCHOCTH, NPEABIBISIEMbIE K MPOMBIIUIEHHBIM MHKpOOpra-
HU3MaM. brno0e30macHOCTh B IPOMBIIIIIEHHON MUKPOOUOJIOTUU



47.

48.

49.
50.

ol.
92.
53.
o4,
55.
56.
o7.
58.
99.
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[Tonsitue o I1JIK. Bo3aeiicTBHE HA OpraHU3M YEJIOBEKa MTPOMBIIIIIEHHBIX Opra-
HU3MOB

['pynmbl HEMAaTOreHHBIX MPOMBIIUIEHHBIX MUKPOOPTaHU3MOB 10 CTENIEHU BO3-
NEUCTBUS HA OPTaHU3M YE€JI0BEKa

[T/IK B BO3ayxe paboueii 30HbI U aTMOC(EPHOM BO3IyXE

OcHoBHble TTpodeccnoHanbHbie 3a001eBaHus PaOOTHUKOB MHKPOOHOJIOTHYE-
CKHX IIPOU3BOJICTB

Oco0eHHOCTH KyJIbTUBHUPOBAHUE a3POOHBIX U aHA3POOHBIX MPOYIIEHTOB
OcoOeHHoCTH KyJIbTUBUPOBaHUS (HOTOTPOPOB

[ToHsITHE TPABMOPE3UCTEHTHOCTH IIPOTYLICHTA

OCO0OEHHOCTH KYJIbTUBUPOBAHHSI MEXaHOJIAOUIIBHBIX IPOYLIEHTOB
Oco0EHHOCTH aceNTUYECKUX U HE3AUIIEHHBIX MUKPOOHBIX OMOTEXHOJIOTUI
MukpoOroornyeckuii KOHTPOJIb ACENTUYECKOTO MpoIecca
Mukpo6ronorndeckuii KOHTPOJIb HE3AIHUILEHHOTO Ipoliecca

Bormpocbkl O0M03THKN B MUKPOOHOI OMOTEXHOJIOTHH

[Tpon3BOCTBO € UCIOJIB30BAHUEM TATOTEHHBIX MUKPOOPTaHU3MOB

[Tonsrue o [TJIK B MEKpOOHOIOrMYECKOM IIPOU3BOICTBE



