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1. Heaun, 3a7a4m ¥ IJIaHUPYyeMble Pe3yJbTAThl 00y4YeHHs N0 AUCHUILIHHE

Kypc «Metonpl mosydyeHusl ITaMMOB JJII POMBIIUICHHON OHMOTEXHOIOTHI
npejcTaBiaseT co0OM cHenuaJbHBIA AIEKTUBHBIM Kypc g OakajaaBpoOB,
00yYaromuxcs M0 HaIpaBJICHUIO MOATOTOBKH «BHOTEXHOIOTUS».

[lenpr0 OCBOEHUS JUCHMIUIMHBI «MeToAbsl NOJy4EeHHs IITaMMOB IS
IPOMBIIIJIEHHON OMOTEXHOJIOTUN» SIBIseTCS (GOPMUPOBAHUE Y CTYIEHTOB 3HaHUN U
COBPEMEHHOM OMOTEXHOJOTHH, OCHOBBIBAIOLIEHCA Ha

yMEHH B oOiactu

WCIIOJL30BAaHUM MHUKPOOHBIX TPOAYIIEHTOB, B TOM YHCJIE€ OCOOCHHOCTEH

UCIIOJB30BaHNsI B OHMOTEXHOJOTMYECKOM IIPOM3BOACTBE OakTepuil, apxel u
MUKPOCOKONMUYECKUX TPUOOB HIM COMATHUYECKUX CTPYKTYp MaKpOMHUIIETOB, B
JUCLUIIIMHE TaKXXe paccMaTpUBAIOTCS BOIPOCHI, CBA3aHHbBIE C Kiaccu(UKanuen
MUKpPOOMOJIOTUYECKUX  MPOU3BOJCTB IO nponyueHroB.  Ilokasana

BO3MOKHOCTb HCIIOJIB30BAHUA MHUKPOOPraHU3MOB IJIA IIOJYUCHHUA IIPCIIapaToOB

THUIIaM

MEMIIMHCKOTO, IPOMBIIIJICHHOTO M CEJIbCKOXO3SICTBEHHOTO Ha3HAYCHHSI.

OcHOBHas 3ajladya JUCIUIUIMHBI — PacCMOTPEHHE OCHOB OHOTEXHOJIOTHH
MUKPOOPTraHU3MOB U €€ IIPHUKJIATHBIX HAIIPaBJICHHHA, (POPMUPOBAHKE Y 00YUaIOIIUXCSI
IIPEJICTABICHUI O BO3MOXKHOCTH MCITOJIb30BaHMS OMOTEXHOJIOTHICCKUX METOIOB ITPH
CO3JaHUH MHUKPOOPTaHM3MOB C IICHHBIMHM IpH3HAKaMH, OBJAQJCHHC 3HAHUSIMU
OCHOBHBIX METO/IOB.

OOydeHue 10  JUCIUILUIMHE
IIPOMBIIIUICHHON OMOTEXHOJIOTHW» HAIpaBiICHO Ha (DOPMHUPOBAHHE Y OOYUAFOIIUXCS

((MGTOI[I)I IMOJIYy4YCHUA mTaMMOB JJIA

CHEAYIOINX KOMIETEHIINH:

Koa m HauMeHOBaHHe KOMIIETEHIIMH ](IH)]I/IKaTOPBI HOCTHKCHUSA

KOMIICTCHIHHN

OIIK-7. CiocobeH mpoBOAUTH
HKCIEpPUMEHTAIbHbIE UCCIIEAOBAHUS U
WCTIBITAHHS TI0 33JJAHHON METOJIHKE,
HaOI0CHUS M U3MEPEHHUs1, 00pabaThIBaTh U
WHTEPIPETHPOBATH IKCIIEPUMEHTAIbHBIC
JaHHbIE, TIPUMEHSISI MAaTEeMaTHYECKHUE,
¢usnueckue, PU3NKO-XUMHUYECKUE,
XHUMHYECKHe, ONOJIOTHYECKHE,
MHUKPOOHOIOTUIECKHE METOIBI

HOIIK-7.1. 3naet 6a30BbIc MaTEMaTHUYCCKUE,
buznueckue, PU3NKO-XUMUYECKHE,
XHUMUYECKHE, OMOIOTUYCCKHE,
MUKPOOHOJIIOTHYECKHE METOIBI,
MIPUMEHSIEMBIE B OMOTEXHOJIOTUN
HMOIIK-7.2. BnageeT OCHOBHBIMH METOIaMHU
IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHNUN U
HCIIBITAHUH B OMOTEXHOJIOTUH

HNOIIK-7.3. I'oTOB 110 3a1aHHOII METOIUKE
MIPOBOANTH IKCIIEPUMEHTAILHBIC
HCCJIEIOBAHUS U UCIIBITAHUS, HAOIOICHUS U
u3MepeHusi, 0opabaThIBaTh U
HHTEPIPETHPOBATH IKCIICPUMEHTATLHBIC
JIAaHHBIE

ITK-6. CrtocoOeH MpoBOIUTH
OMOTEXHOJIOTHYECKUE MPOIECCHI C
HCIIOJIb30BAHUEM KYIIBTYP

UTIK-6.1. 3HaeT MeTOABI MOTYYECHUS
MPOIYKTOB OMOTEXHOJIOTUH; CTIOCOOBI
KYJbTUBUPOBAHUS MUKPOOPTaHNU3MOB;
MpaBUJIa SKCILTyaTallu1




MHUKPOOPTIaHU3MOB, KIIETOUYHBIX KYJIbTYD OMOTEXHOJIOTUYECKOT0 000PYAOBAHMS;
pacTeHHii U KUBOTHBIX MeTO/Ibl (pUIIBTpaLUU, Cenapalu,
HEHTPUPYTUPOBAHUS, OTCTAUBAHMUS,
droTanuu UM Koaryasuun; XUMHUYECKUe U
OMOXMMHUYECKHE METOJII OUUCTKH MPOJYKTA;
TpeOOBaHUs OXpaHbI TPYa;
TEXHOJIOTUYECKHE HHCTPYKIUH T10
npousBoAcTBY bAB

NIIK-6.2. YMeeT npou3BOAUTH PaOOTHI IO
Pa3MHOXKEHHUIO U BbIPAIIMBAaHUIO TTOCEBHOTO
MaTepuaia st OMOTEXHOJIOTHYECKOTO
nponecca noiaydenuss bAB; mpouszBoauts
0oTOOp 00pa3IoB KYIbTYypaTbHON KHUIKOCTH
JUTsl OMOXHUMHUYECKOTO U
MUKpPOOHOJIOTUYECKOTO KOHTPOJIS;
OCYIIECTBIISITh pa3/ieJieHHE KyIbTypalbHOMN
KHUJIKOCTH U OMOMACCHI Pa3TUIHBIMU
METOJIJaMU; TIPOU3BOIUTH PAbOTHI MO
pa3pyIICHUIO KJICTOYHONW 000JIOUKH H
BBIJICTICHUIO 1[€JIEBOTO MPOAYKTa
OMOTEXHOJIOIMYECKOTO MPOU3BO/ICTBA;
MPUMEHSITh SKCTPAKIIMOHHBIE U
MOHOOOMEHHBIE METOMBI ISl OYUCTKU
[EJIEBOT0 MPOJYKTa OMOTEXHOJIOTHYECKOTO
IIPOM3BOJICTBA OT IpUMecel; o0ecreurnBaTh
BBITMIOJTHEHHE MPOLIECCOB TPaHYIMPOBAHUS,
JPaXUPOBAHUSA U TAOJIETUPOBAHUS TOTOBOU
MPOIYKIINH

NIIK-6.3 Bnaneer metogamu
KyJIbTUBUPOBaHHUS MUKPOOPTaHU3MOB-
MIPOIYIIEHTOB, KJIETOYHBIX KYJIBTYP
JKUBOTHBIX U PACTEHUH; cemapauu
KYJIBTYpaTbHON )KUIKOCTH M OMOMACCHI JUISI
IpOBeIEHUS OMOTEXHOJIOTHYECKOTO
Ipolecca; BblIICIECHUS TPOyKTa OMOCUHTE3a
U TMIPOBEJICHUE OYUCTKH U
KOHIICHTPUPOBAHUS; TIOTyUYEHHS TOTOBOU
(dopMbl PepMEHTHBIX IPENapaTos.,
MPOOUOTUKOB, TPEOMOTUKOB, JIEKAPCTBEHHBIX
CpPE/CTB, BaKLIMH, OMOy100peHu i

2. MecTO0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuunnrHaa «Meroapl NONMy4YeHUs IITAMMOB JUI  HPOMBIIUIEHHON
OMOTEXHOJIOTUM» OTHOCUTCS K dJIeKTUBHBIM nauciuiinaam (b.1.2.3]]) dactw,
dbopMupyeMoli  y4acTHUKaMH  00pa3oBaTENbHBI  OTHOIIEHUM,  OCHOBHOM
o0OpazoBaTeILHON TporpaMMbl OakaiaBpuara.



Csenenus, usnaraemble B Kypce «MeToapl MONMy4eHUS MITAMMOB IS
IPOMBIIIJICHHON OHOTEXHOJOTHUUY», JIOTUYECKH M COJEP’KaTEIbHO-METOUYECKH
CBs3aHbl C AUCHUIUIMHAMH: «OO1as OUOJIOTUS U MUKPOOHONOTHS», «BHOXUMUS,
«XuMHusi  OMOJIOTMYECKH AaKTHUBHBIX BelecTB», «OCHOBBI OHMOTEXHOJIOTHU,
«IIpombinenHas ouorexHonorus», «Ilpoieccsl u anmapaTbl OMOTEXHOJIOTHUECKHUX
MIPOU3BOJICTBY, a TAKXKE CO3/IAET 3aJ1e] JUIsl MOCIEYIONINX JUCIUIUIMH, YIITYOISIFOITUX
3HaHWA B mOpodeccuoHanbHOM — obmactu:  «[Ipomeccel W ammapaThl
OMOTEXHOJIOTHYECKUX MPOU3BOACTBY, «IIpOEKTUpOBAHNE TEXHOJOTHYECKUX JTUHUID,
«IlpukmnagHas -SH3UMOJOTUD», «TeXHONOrus mOoNMydeHUus: OHOTEXHOJOTHYECKHUX
OpOAYKTOB», «MenunuHckass OuotexHomorus», «lluimeBas OHMOTEXHOJIOTHUSY,
«IKOOMOTEXHOJIOTHSY, «DOTOOMOTEXHOIOT U, @ TAKXKE JIJIs IOJrOTOBKHU OaKkalaBpoOB
K BBITTOJTHEHUIO BBIMTYCKHOM KBaTU(UKAITMOHHON PabOTHI.

3. CTpykTypa u cofep:KaHue TMCUUIIHHBI

OO611ast Tpy1I0€MKOCTh TUCHUIITUHBI COCTABIISIET 3 3a4€THBIX eUHUIIBI, T.€. 108
aKaJeMUYECKHUX 4acoB (M3 HUX 36 4acoB — CAMOCTOSITENIbHASI pad0Ta CTY/ICHTOB).

HucuunnuHa peanu3yercss B 5 ceMecTpe: JeKuun — 2 yaca B Hegemnto (36
yacoB), JabopatopHbie paboThl — 2 yac B Heaento (36 yacoB), popma KOHTPOIS —
IK3aMEH.

3.1 Buabl yueOHO# padoThI H TPYA0EMKOCTH
(o hopmam oOy4deHws1)

3.1.1. Ounas dhopma oOyueHus

Ne ni/m . KosmuectBo
Bup yueOHoit padoThbl
4acoB
1 AyIMTOPHBbIC 3aHATHS 72
B ToMm gnce:
1.1 Jlexun 36
1.2 CeMUHapCKUe/MPAKTUUECKUE 3aHITHS
1.3 JlaGopaTopHbIe 3aHATHUS 36
2 CamocrosiTesbHasi padoTa 36
3 IIpomexyTouHAst aTTECTAMSA
3auet/aud.3a4eT/sK3aMeH IK3aMeH
HTroro 108

3.2 TemaTuueckuii JIAH U3yYeHUs] JUCHUTILTUHbBI
(no hopmam oOyueHus)



3.2.1. Ounas ¢popma oOyueHus
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1 1. Beenenue. CoBpeMeHHOE 2 2
COCTOSIHHE M TEPCIICKTUBBI Pa3BUTHUS
METOJIOB TTOJTYICHHS IITAMMOB IS
MIPOMBIITUICHHOW OMOTEXHOJIOTHU
2 | 2.00beKTHI MHUKPOOHOJIOTHYECKOM 6 6 4
MPOMBINUICHHOCTH.  [IpOMBIIIIICHHBIC
OMOO0OBEKTHI (ITamMmBbl, packl,
CEpOBaphl, aCCOIMAIINHN).
3 | 3.ITonmy4eHne MOTEHIUATHHBIX 6 8 4
[ITAMMOB-TIPOAYIIEHTOB
(1eCTpyKTOPOB) U3 MPUPOJIBI
4 4 Metoanl YCOBEPLIECHCTBOBAHHUS 4 3] 4
MPOMBINUICHHBIX ~ [ITAMMOB  ITyTEM
CEJICKIINH
5 | 5.Meroasr TCHETHYECKOI0 4 2 4
KOHCTPYHPOBAHUSI MUKPOOPTaHU3MOB
6 | 6.XpaHeHHE NPOMBIIIIEHHBIX 4 4 4
MHUKPOOPTaHU3MOB
7 | 7. IIpaBoBoe momoxeHue 2 2 4
MTPOMBINIJICHHBIX MHKPOOPTaHU3MOB
8 | 8. TpeboBanus 6e30macHOCTH, 4 4 4
MPEIbABISIEMBIC K TPOMBIIIIIICHHBIM
MUKPOOPTraHu3MaM
9 | 9. Bompockl 6nosTHKH B 4 4 6
OMOTEXHOJIOTHYECKOM TIPOU3BOJICTBE
Hroro 108 36 36 36

MIPOMBIIIJICHHOW ~OHOTEXHOJOTHH.

3.3 Copep:kanue U CHUTLTHHBI

1. BBeaenne. I[Ipeaver nucuumiaubsl «MeToabl MOTYyYEHHUS IITAMMOB JIJIst

CoBpeMEHHOE COCTOSHHE U TEPCHEKTUBBI

Pa3sBUTHA MCTOJOB IIOJIYUCHHA IOTAMMOB [JIsA HpOMBIH.UI@HHOﬁ OMOTEXHOJIOTHH.

XapaKTepI/ICTI/IKa Pa3IMYHBIX MECTOAOB IMOJYUYCHHA U YCOBCPIICHCTBOBAHUA IITAMMOB.

2. O0beKTbl MUKPOOHOJIOTHYECKOH MPOMBIILJIEHHOCTH

baktpumn, apxem, TpuOBI, BOJOPOCIH.

OTIUYUTEBHBIE

0COOEHHOCTH




YKAPUOTHYECKONM U TPOKAPUOTUYECKOW KJIETOK C TMO3UIHUU OMOTEXHOJIOTHH.
[IpombIinuieHHbIE OMO0OBEKTHI (IITAMMBI, PAChl, CEPOBAPHI, ACCOIMALINH).
3. HouyyeHne NOTEHIHAIBHBIX IITAMMOB-IIPOAYLEHTOB (J1€CTPYKTOPOB)
U3 NPUPOJABI

OcCHOBHBIE TNOAXOABI K IOJYYEHUIO LITAMMOB-IIPOAYLEHTOB W IITAMMOB-
necTtpykropoB. Iloumck mramMmoB B mpupone. MeTonbl BBIACIECHHS IITAMMOB
MUKPOOPraHU3MOB U3 MpUpojabl. Meroasl oTOopa npod. TpaHcmopTHpoBKa Mmpoo.
TpaHCrIOpTHBIE CPEJIBI.

IlonydyeHne HAaKONUTENBHBIX KyJIbTyp. [IpuMeHeHHMe JJIEKTHBHBIX Cpen.
Co3znanue 3JIeKTUBHBIX ycaoBUH. [lepBruHbIi CKpUHUHT ITaMMOB. Kpurepun orbopa
LITAMMOB.

Hcnonp30BaHne OMOIOTMYECKU3X 0OBEKTOB AJIsl BBIICICHUS KYJIBTYP.

[Touck npoayeHTOB aHTUOMOTUKOB M AHTUMUKOTHKOB.

MeTtonbl BbIIENIEHUS KYIbTYp aHAPOOOB.

Mertonbl BbliesIeHNs TPUOHBIX MPOTYLEHTOB.

[logOop mnuTaTenbHOM Cpenbl W YCIOBUM KyJabTUBHpOBaHUA. lloaxonsl K
pPEeryJisilIMM JKCIIPECCUHM TE€HOB JUIA TMOBBIIICHHS CHHTE3a LEJIEBOr0 IPOAYKTA.
Uckmoyenne uHrubupyrommx (axkropos. Ilouck HMHIYKTOPOB. Onenka
s ¢exTuBHOCTH IITamMMa. HapaboTka u riccieoBaHne UEeIeBOro NpoayKTa.

MuxkpoOHbie accounanuu. MeToasl uccienoBanus. Pasnenenue accouyanuu Ha
OTHENIbHBIE ITaMMbl. BbisaBneHue Bexaymero mramma. OneHka — Bkiaga
BTOPOCTENIEHHbIX  KOMIIOHEHTOB  accolMalMH. BplsBIeHME  HEOOXOAMMOCTU
WCIIOJIB30BaHUsl aCCOLMAlMM WM TOJIBKO Bexymero mramma. OIeHka posu
MHHOPHBIX KOMIIOHEHTOB accounauu. VMCKIIFoueHne maToreHHbIX MTaMMOB.

Mertonsl moaiepKaHusi aKTHBHOCTH N'€HETUYECKH MHTAKTHBIX [TPOMBILUICHHBIX
LITAMMOB.

4. MeToabl yCOBEepPIIEHCTBOBAHUS MPOMBIIIJIEHHBIX IITAMMOB IIyTeM Ce-
JICKLIUH
4.1 Cenekiysi IPOMBIILIIEHHBIX IITAMMOB U MUKPOOHBIX aCCOLIUALIMM.

['eneTka Kak TEOpETHYECKAass OCHOBA CEJIEKIMM MHKPOOPraHU3MOB.
MonekynsipHble OCHOBBI HACJIEACTBEHHOCTU. MyTallMOHHBIN MPOLECC KaK UCTOYHUK
TFEHETUYECKOM  M3MEHYMBOCTH.  OCHOBHBIE  3aKOHOMEPHOCTHM  MyTareHesa.
Hampasnenusiit myrarenes. OcHOBHBIE (haKTOphI MyTareHe3a. MyTtareHsl. MyTaHTHBIC
LITAMMBI — CYTIEPIIPOTYLIEHTHI

Cenekuys KaKk METOJA NOIIEPKAHMSI aKTHUBHOCTH MPOMBIIIJIEHHOIO IHITAMMA.
MoOHOCTIOPOBBIN pacces.

5. MeToabl reHeTHY€CKOr0 KOHCTPYHPOBAHUSA MUKPOOPTaHMU3MOB

Ucrounnkn JIHK.. Bekropsl. Coznanue pekomOuHaHTHbIX Mosekyn JIHK.



Boinenenre reHoB Ui nepeHoca. BeKTOpHbIE CHUCTEMBI ISl BBEAEHUS UYKEPOIHBIX
TE€HOB B KJIETKU IIPOKApPUOT u DYKapHoT.
Tpancpopmanus. Ckpununr. KionupoBanue. [IpuHIUI KOHCTPYUPOBAHHS U
XapaKTEPUCTHUKA MPOMEKYTOUHBIX (KOMHTETPATUBHBIX ) BEKTOPOB HAa OCHOBE IJIA3MU/I.
TexHOoIOrnM Ha OCHOBE FT€HHO-MHKEHEPHBIX MUKPOOPTaHU3MOB.
6. XpaHeHue NPOMBIIJIEHHBIX MUKPOOPTaHM3MOB
CyOxkynbTHBUPOBaHUE. XpaHEHUE O] MUHEPAITLHBIM MACJIOM. XpaHEHHE B BOJIE
Y BOJHO-COJIEBBIX pacTBOpax. XpPaHEHUE BBICYIIMBAHMEM, B TOM YHCJIE HA TBEPABIX
HOCUTEISAX. XPAaHEHHE 3aMOPAKMBAHMEM IIPH TEMIEPATypax HUKE TOYKH
KpUcCTaJuIM3aumMyu BoJbl. KpHOKOHCepBanus, B TOM YHCIE C NPUMEHECHHEM
KpUONPOTEKTOpOB. Jlnopunuzanus. PeBuranuzanus KyJiabTyp MOCHE€ JJIUTEIBHOTO
XpaHEHUH.
7. IIpaBoBoe MoJi0KeHHe MPOMBIIIJIEHHBIX MUKPOOPTraHU3MOB
I'enetnueckass waeHtuukanus. Ilacnmopt mrTamma MukpoopraHuzma (IS
OaKTEepHAIBbHBIX KYJBTYp, TPUOHBIX KYJbTYp), acCOLMAUUU MHUKPOOPTraHU3MOB,

O0aktepruodaros, KJIIETOYHOW JIMHWUW, TUOPUAHBIX KYJIbTUBUPYEMBIX KIIETOK
JKUBOTHBIX.  JlemoHupoBanwe  mramma.  [laTeHTOBaHHME  MPOMBIIUICHHBIX
MHUKPOOPraHU3MOB.

8. TpeOoBanusi 0e30MaCHOCTH, NMpPeAbMAB/sieMble K NPOMBIILICHHBIM

MHMKPOOpPraHu3mMam (IIaTOr€HHOCTh, aJJIEPreHHOCTh, TOKCUT€HHOCTh). KaTteropuu
MHKPOOPTIaHU3MOB I10 TaTOr€HHOCTH. IMMYHOTpOITHAsE aKTUBHOCTB ITPOMBIIUICHHBIX
mtamMmMoB. [Tonsitue o ITJIK

Q. Bonpocsl 0MO3THKH B OMOTEXHOJIOTHYECKOM IPOU3BOICTBE

3.4. TemaTnka cCeMHHAPCKUX/MPAKTUYECKHX U JIAOOPATOPHBIX 3aHATHIA
3.4.1. CemuHapckue/IpakTUYECKHUE 3aHATHUS
He mpexycMoTpeHbl yueOHbBIM TIIaHOM

3.4.2. JJabopaTopHbIE 3aHATUSA

Jlabopatopnass pabora Ne 1. VYrmyOiieHHO€ 3HAKOMCTBO C TEXHHKOU
n1abopaTopHbIX padboT. be3omacHoCTh pu paboTe ¢ MUKPOOPTraHU3MaMH.

JIabopatopHas pabota Ne 2. Beigenenue 0akTepuaabHbIX KyJIbTYp

JIabopatopHas pabota Ne 3. Beigenenue rpuOHbIX KYJIbTYp

Jlabopatopnas pabota Ne 4. Paznenenue rpuOHBIX U OaKTEPHATBHBIX KYJIbTYP

Jlaboparopnas padota Ne 5. Pazaenenue 6a3uinaibHbIX U MIJIECHEBBIX IPUO-
HBIX KYJIBTYP

JlaGoparopnas padota Ne 6. OnpesneneHue nopora TpaBMOPE3UCTEHTHOCTU MU-
[ETUATTBHBIX KYJIbTYp
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JIabopatopHas pabota Ne 7. OnpeneneHue nopora TpaBMOPE3UCTEHTHOCTH MU-
LEeIUAIbHBIX KyJIbTYp. OLIeHKa pe3yJibTara

JlabopatopHas pabota Ne 8. KynbTUBHpOBaHUE MOJIOYHOKHUCIIBIX KYJIBTYP

JIaGopartopHas pabota Ne 9. KynbTuBupoBaHue Apox>KeBbIX KyIbTyp. OleHka
OroMacchl, KOJIMYECTBA KIETOK

JlabopatopHas pabora Ne 10. KynbruBupoBaHue OAKTEPHAIBHBIX KYJIBTYP.
Onenka OMoOMacchl, KOJIUYECTBA KIETOK

JlabopatopHass padora Ne 11. KynpTuBHpOBaHME MHUIEIHAIBHBIX KYJIBTYP.
OreHka 6MOMacChl, KOJIMYECTBA KIETOK

JlabopatopHas pabota Ne 12. Metossl onpeneneHus KOHTaMUHAIIMK TpoIiecca
KyJIbTUBAPOBAHUS.

Jlabopatophas pabota Ne 13. MeTosp1 onpeneneHus KOHTaMUHAIIMK TpoIiecca
KylnbTUBUpOBaHuUs. OleHKa pe3ybTaTa

JlaboparopHas padota Ne 14. OneHka KOHTaMUHAIIMA OMOTEXHOJIOTHYECKOTO
MPOJIYKTA.

JlaGoparopHas padota Ne 15. OneHka KOHTaMUHAIIMA OMOTEXHOJIOTHYECKOTO
npoaykra. OneHka pesynbrara.

Jlabopatopnas pabota Ne 16. Konramunaius npoliecca KyJIbTUBUPOBAHUS
MHKPOBOJIOPOCIEN

JlaGoparopnas padota Ne 17. [Tpuem oTueTa no 1abopaTopHbIM paboTam

Jlabopatopnas paborta Ne 18. [Ipuem oTdera mo 1abopaTopHbIM paboTam

3.5. TemaTuka KypcoBBbIX NPOEKTOB (KypPCOBBIX padoT)
He npemycMoTpeHbl yueOHBIM IIJIaHOM

4, YuebHO-MeTOoANYeCcKOe U MHPOPMAIIHOHHOE o0ecriedeHue

4.1. OcHoBHasi JIuTEpaTypa

1. MeTonpl BBIIEICHNS U KYJIbTUBHPOBAHHUS MUKPOOPTaHU3MOB: y4eOHOE TTOcOOune
/ T.W. T'pomoBsix, E.A. T'opmnnaa, O.H. Cunéra. — MockBa: MockoBckuii [lo-
nutex, 2022. — 143.c.

2. Hetpycos, A. 1. MukpoOuosorus: Teopust u npaktuka B 2 4. YacTs 1 : yueOHUK
st By3oB / A. U. Hetpycos, U. b. KotoBa. — Mocksa : M3gatensctBo FOpaiir,
2020. — 315 ¢. — (Bricmee obpaszoBanue). — ISBN 978-5-534-03805-7. —
Tekct : AIIEKTPOHHBIN // ObC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/450147 (nata obpamenwus: 09.08.2021).

3. Herpycos, A. 1. MukpoOuonorusi: Teopus v npakTuka B 2 4. YacTs 2 : yueOHUK

s By30B / A. WI. Hetpycos, U. b. KotoBa. — Mockga : 3narensctBo FOpaiit,
2020. — 332 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-03806-4. —


https://urait.ru/bcode/450147
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Texcr : asmextponHusiii // ObpaszoBarenbHas twiargopma IOpaitt [caitt]. —
URL.: https://urait.ru/bcode/451769
4. O6mas ouorexnonorus / yaeonuk: Peun B.B., H.A. Atsiksn, E.B. Jlusicbkuna,

J.A. Kagumanues [ap.]: moa obmei penakiueit akagemuka A.M. MuponrHu-
koBa . — Capasnck.: 3-Bo MopnoBsckoro yHusepcureta, 2019. — 426 c.

5. Ipmmbanenko, H.B. buorexnonorus / H.B. Llpimbanenko ; Poccuiickuii rocy-
JapCTBEHHBIN neparornuyeckuii yuusepcutet uM. A. . I'epuena. — Cankr-Ile-
TepOypr : PI'TIY um. A. W. I'epuena, 2011. — Y. 1. — 128 c. : w1 — Pexxum go-
cTyma: o TTOJIITHUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=428265

4.2 ]1onoJIHUTE/ILHAS JINTEPaTypa

1. I'opnenko, B.A. Hayunbsie ocHoBbI OnoTexHosioruu / B.A. I'opnenko, H.M.
Kyty3ogBa, C.K. [Iatynuna ; MunuctepctBo oOpazoBanus u Hayku Poccuiickoit @epe-
pauuu, denepaibHOE rOCYJAPCTBEHHOE OI0KETHOE 00pPa30BATEIBHOE YUPEKIACHHUE
BBICIIET0 MPO(EeCCHOHANBHOTO 00pa3oBaHus «MOCKOBCKHI MEIarormyeckuii rocy-
JapCTBEHHBIN yHUBEpcUTET». — MockBa : [Ipomereit, 2013. — Y. 1. HaHoTexHOMOTMY B
ouosioruu. — 262 c. : ui., Tabi., cxem. — Pexum moctyna: mo moamwucke. — URL:
http://biblioclub.ru/index.php?page=book&id=240486

2. Tuxonos, I'.Il. OcuoBel Onotexnosorun / I'.I1. Tuxonos, U.A. MuHaena ;
MununcrepcTBo Tpancnoprta Poccuiickont denepanyun, MockoBCckas rocy1apCTBEHHAs
akajgeMus BOJHOro Tpancnopta. — Mocksa : Anbranp : MITABT, 2009. — 133 c. : Ta0m.,
cxeM., wi1. — Pexum pocryma: mo moamucke. — URL: http://biblioclub.ru/in-
dex.php?page=book&id=430056

3. Cimronsie, B.I1., ITmomxko, E.A. OcHoBBI OnoTexHOI0THH. HaydHbIe OCHOBBI
ouorexHosoruu: yuebnoe nocodue [Inextponnsiii pecypc]|/B.I1.CmtonsieB.- CaHKT-
[leTepOyprckuii TOCynapCTBEHHBIA JIECOTEXHUYECKUN yHuBepcuteT, 2012.- 112c.-
URL :https://e.lanbook.com/book/4531

4. MukpoOuojorusi ¢ OCHOBaMHU OWOTEXHOJIOTHU (TEOpUST U TPaKTUKA) /
['.I1. [llyBaesa, T.B. Ceupunona, O.C. KopHeea u ap. ; Hayd. pea. B.H. Kanaes ; Mu-

HUCTEPCTBO 0Opa3oBaHus u Hayku P®, BopoHexckuii rocyaapCcTBEHHbI YHUBEPCH-
TET UHXKCHEPHBIX TEXHOJIOTUM. — BopoHex : BOpoHEKCKUN roCyqapCTBEHHBIA YHHU-
BEPCUTET MHXKEHEPHBIX TexHomnoruu, 2017. — 317 c. : Tabun., rpad., un. — Pexum no-
cryna: mo moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=482028
(mara obpamenus: 17.10.2020). — bubauorp.: c. 311-312. — ISBN 978-5-00032-239-
0. — TekcT : 3IEeKTPOHHBI.

5. KycroBa H.A. JlaGopatopHblii MpakTUKyM MO MUKpoOuojoruu. — M.,


https://urait.ru/bcode/451769
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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MI'YVUD, 2006 1. - 209 c.

6. I'pamosa H.b., baGycenko E.C., 'opnoBa U.b. JIabopaTopHbIil mpakTUKym
1o obmel mukpoouosorun. — M: JeJlu mpunt. — 2004. — 144 c.

7. MenunuHckas MUKpoOuosorus : yueOHoe rnocooue / nox pea. B.H. ITokpos-
CKOro.- 4-¢ usn., crepeot. - M. : I[DOTAP-Menua, 2010. - 768 c.

8. dapmarieBTHYECKasi OMOTEXHOJIOTHS : PYK. K IIPAKT. 3aHIATHSAM : y4eO. 1oco-
oue / C. H. OpexoB ; mox pen. B. A. beikosa, A. B. Karnunckoro. - M. : TDOTAP-
Menmua, 2013. - 384 c.: http://www.studmedlib.ru/ru/books/ISBN9785970424995.html

9. MukpoOnas 6uorexnosnorus / moxa pea. O. H. Uneunckoit ; KI'Y. - Kazans :
M3n-8o KI'Y, 2007. - 424 c.

4.3 JJeKTpoHHBbIe 00pa3oBaTe/IbHbIE PeCYPChI
[IporpammHuoe obecriedeHne He MPeyCMOTPEHO.
1. HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIMYECKUE MaTePUATIbI
B AIEKTPOHHOM BHJIC, MIPEICTaBJICHHBIE Ha caire
https://mospolytech.ru/obuchauschimsya/biblioteka/

4.4 JluneH3WOHHOEe W CBOOOJHO pacHpocTpaHseMoe TPOrpaMMHOe
o0ecneueHune
He nmpenycmorpeno

4.5 CoBpeMeHHbIE npogeccuoHAIbHbIE 0a3bl JAHHBIX n
nH(GOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI
Ilepeyenns pecypcoB cetu UHTEepHET, JOCTYNHBIX /IJ151 0CBOEHUSI TUCIHUTIUHBI:

HaumeHoBanue Cchbl1ka Ha pecypc JloCTynmHOCTh

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanpb https://e.lanbook.com/ JlocTymHa B CETH
WutepHer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop | JoctynHa B cetn
.ru/ Wurepuer 6e3
OTpaHUYCHUN
baza maHHBIX HayIHOU http://www.elibrary.ru HoctytHO

DIIEKTPOHHON OMOIHOTEKH
(eLIBRARY.RU)

CBoOoHBII TocTyn B KpymHe#yto | www.ncbi.nlm.nih.gov/P | docrymnaa
0a3y Hay4HBIX JaHHBIX B oOxactu | ubMed



http://www.studmedlib.ru/ru/books/ISBN9785970424995.html
https://mospolytech.ru/obuchauschimsya/biblioteka/
https://e.lanbook.com/
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
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ouomenuiuackux Hayk MedLine,
BKJIXOUYast OMOXUMHUIO

Hayunas snekrponnas 6ubimoreka | http://cyberleninka.ru/ JlocTymHa
«KUBEPJIEHNHKA »

Odurmaneaeii  caiit  deneparu | Www.febs.org JocTynHa
EBPOIEHCKIX OMOXUMHYECKHX

oOuiecTs

IIpodeccuonaibubie 6a3bl JAHHBIX

Web of Science Core Collection — | http://webofscience.com | Hdocrymno
noJIrTeMaTruieckas peepaTuBHO-
oubmmorpaduueckast
HHAYKOMETpHUUCCKasA
(bubnmmomeTpuueckas) 0aza TaHHBIX

baza naaueix POCITATEHT https://www1.fips.ru/elek | docrymHo
tronnye-servisy/

Ba3a naunbix United States Pa- | https://www.uspto.gov/ HocrymHo
tent and Trademark Office

baza maHHBIX HYKJICOTHTHBIX www.ncbi.nlm.nih.gov/G | JocrymnHo
[OCJIEI0BATENHLHOCTEN enbank

5. MarepuajbHO-TEXHMYECKOe o0ecrevyeHue
Aynutopust 11 nekuuoHHbIX 3aHatuid Ne 5504 (115280, r. Mocksa, yi.

ABTO3aBojckas, n. 16 ctp. 1), oOopymoBaHHasi: CTOJBI y4eOHBIE CO CKaMbSIMH,
ayJIMTOPHAs TOCKA, MYJIbTUMEIUUHBIN KOMIUIEKC (MIEPEHOCHOM MPOEKTOP, HOYTOYK).
Pabouee mecTo npemnonaBaressi: CTOd, CTYJI.

Jlabopatopus kadeapsr «Xumobuorex» AB54046 (115280, r. Mocksa, yiI.
ABTO03aBoJicKass, A. 16 ctp. 1), obopynoBaHHas: J1a0OpaTOpPHBIE CTOJbI, BECHI
naboparopubie  DX-2000, Becw mnpeumsuonHeie AND, xumuueckas Moiika,
namuHapHBI 60kc baBn-01-«Jlamunap-Cy»-1,2, mkad cymmibHO-CTEPUIN3AIMOHHBIHI
Memmert, mefikep, TIMTKa 3IeKTpUuUeckas maboparopuas Rommelsbacher RK 501,
tepmoctar 180TBia, dhoTornekrporonopumerp KDOK-2, xonoaunpHuk i XpaHeHUS
KYJBTYp, MUKpOCKONl Mukmes, 6, MUKPOCKOII, OCHAIIICHHBI KaMepOl COETMHEHHOMU C
KOMITBIOTEPOM, MHKPOCKOIIBI y4eOHble 15 MITyK, CTEpeOMUKpPOCKON 2 IIT.,
neHtpudyra, cymuiabHbli mikad, aBTokiaaB BK-75, aBTOMarudeckue MHUIETKH,
AIEKTPUUECKUE HACOCHI JIJT MUIETOK, MAarHUTHBIE MEIIAJIKH, JabopaTopHas nocyaa s
MPOBEJICHUS JTAOOPATOPHBIX 3aHSITUH, CTEIUIAXKU C HAYYHOU JIUTEpaTypOi.

Jlabopatopus kadenpsr «Xumbuorex» AB5405a,6 (115280, r. Mocksa, yiI.


http://cyberleninka.ru/
http://www.febs.org/
http://webofscience.com/
http://www.ncbi.nlm.nih.gov/Genbank
http://www.ncbi.nlm.nih.gov/Genbank
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ABto3aBoackas, A. 16 ctp. 1), obopynoBaHHas: J1a0OPATOPHBIE CTOJbI, BBITSKHOM
mkag, Becsl npenm3nonnbie KERN, Bechl ananmmtudeckue Vibra, amamutudeckue
Bechl Sartorius ENTRIS 224-1S, 220r/0,1Sartorius Group GmbH, ciekrpodorometp
Shimadzu UV mini 1240, aBromMaTH3UpOBaHHAs yCTaHOBKA VIS PA3JIOKCHHS II0
Keenppamio LOIP LK-100, naGopatopHas ycTaHOBKa: Xpomarorpapuyeckue
npoIlecChl  pa3lielieHus: ToHKocholHas xpomarorpadus (TCX) Phywe Systeme
GmbH, marautHble Memanku, cnekTpodoromerp [1BD-5300, pH-merp DxonmKC,
muctrusitop GFL 2001/4, xumuueckast Moiika, Tym0a uist xpanenus JIBXK, kamepsr
xpomaTorpaduueckue Juisi TOHKOCIOWHOM XpoMatorpaduu, XUMUYECKUE PEaKTUBBI,
BBITSDKHBIC IIKa(bl, XOJOAWIBHUK, Ja0opaTopHas TOCyAa [UIsl TPOBEACHUS
71a00paTOPHO-IPAKTUYECKUX 3aHATUH.

Jlabopatopus kadeaps «Xumbuorex» AB 5406a. (115280, r. Mocksa, yiI.
ABTto3aBojckas, a. 16 ctpoen. 1 (5 kopmyc)). JlabopaTtopHbie CTONBI, OHOpPEAKTOD,
yCTaHOBKa OapoMeMOpaHHOW (UiIbTpallvy, BAKyyMHBIN CYIIMJIBHBIN MIKaQ, MIEUKEp
MUKpPOOMOJIOTUYECKUH, (HOTOOMOpEakTop, YCTaHOBKA I KyJbTUBHUPOBAHUS
doroTpodos, meiikep-uakyodaTop IKA® KS 4000 i control.

CtyneHTsl Ha 3aHATHSX O0ECIEUEeHbl WHIWBHAYaJbHBIMH MHUKPOCKOIIAMH,
aBTOMATUYECKUMHU MUTNIETKAMH, JTA00PATOPHOM MOCYA0U, peaKTUBaAMHU.

6. MeToauveckue peKOMeHIAMH

6.1 MeToau4yeckue peKOMeHIAMH VISl PenoiaBaTeJisi 1o
OpPraHu3auMu 00y4eHus:

OcHOBHBIM  TpeOOBaHMEM K NPENOJABAHUIO JUCIUIUIMHBI  SBIISETCS
TBOPYECKHUH, MPOOJIEMHO-IUATOTOBBIA TMOAXOM, MO3BOJISIONIMM TOBBICUTH WHTEPEC
CTYAECHTOB K COJIEP>KaHUI0 Y4eOHOT0 MaTepHuaia.

OcHoBHast (popma M3y4eHHs U 3aKpEIUICHHUsS 3HAHUU MO 3TOW JUCLMILIUHE —
JeKIMOHHAsA U JabopaTopHas. [IpenoaaBarens JOMKEH MOCIEI0BATENbHO BHIYUTATD
CTyZIEHTaM psJ JIEKUHHW, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYNTh BHHMAaHUE Ha
KIIFOYEBBIX MOMEHTAaX KOHKPETHOTO TEOPETHYECKOrO0 MaTepuajia, a TaKkKe
OpraHu30BaTh MPOBEACHUE MPAKTUUYECKUX 3aHATUA TakUM o00pa3oM, YTOOBI
aKTUBU3UPOBATh  MBIUUIEHHE  CTYJEHTOB, CTUMYJUPOBaTh  CaMOCTOSITEIBHOE
U3BJICYCHHE MMM HEOOXOAUMOW HH(pOpMAMM M3 Pa3IUYHbIX HMCTOYHUKOB,
CPABHUTENbHBIA  AHAJIU3 METOJOB  DEIICHHH, CONOCTABJICHHE IOJIYYEHHBIX
pe3ynapTaToB, (POPMYIUPOBKY U apryMEHTAI[MI0 COOCTBEHHBIX B3IJIS0B HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

Lenp nabopaTOpHBIX 3aHIATHI — OOECHEYUTh KOHTPOJb YCBOEHHUS y4eOHOTO
MaTepuana CTyJIEeHTaMM, PACIIMPEHUE U YriyOleHue 3HaHUM, MOTYyYEHHBIX UMHU Ha
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JEKIUSIX W B XOA€ CaMOCTOATENbHON paboThl. [loBbimeHne 3¢ GeKTHBHOCTH
MPAKTUYECKUX  3aHATHA  JOCTHTACTCS TOCPEACTBOM  CO3MIaHUS  TBOPYECKOM
0OCTaHOBKH, pacriojiararomieii CTyJCHTOB K BRICKa3bIBAHUIO COOCTBEHHBIX B3TJISI0B U
CYXJICHHIA 10 00CYKIaeMBbIM BOIIPOCAM, KEJIAHUIO Y CTYIEHTOB TOpaboTaTh y TOCKU
IIPH PEIICHUH 3a]1ad.

[Tocrme KaXAOro JICKIIMOHHOTO, JTA0OPAaTOPHOTO W MPAKTHYECKOTO 3aHITHS
clenaTh COOTBETCTBYIONIYIO 3allUCh B JKypHajaxX ydyeTa IOCEIaeMOCTH 3aHATUHN
CTYJI€HTaMH, BBISICHUTB y CTAPOCT YUYEOHBIX TPYIIT MPUYUHBI OTCYTCTBHUS CTY/ICHTOB
Ha 3aHATUsIX. [IpOBOIUTE TPYNIOBBIE W WHAMBUIYAJTbHBIE KOHCYJIBTAIUHA CTYICHTOB
10 BOIPOCAaM, BO3HUKAIONIUM Yy CTYJIEHTOB B XOJI€ MX MOJITOTOBKH K TEKYIIEH H
IPOMEKYTOUHOM aTTeCTAlMU MO YYeOHOW JAMCIUIUIMHE, PEKOMEHOBATh B IOMOIIh
y4eOHbIE U IPyTrie MaTepualibl, a TAKKE CIPABOYHYIO JIUTEPATYPY.

OreHKka BBICTABIISIETCS MPENOAABATEIEM U OOBSIBIISIETCS MOCIIEC OTBETA.

[IpenomaBaTenb, MPUHUMAIOIINANA JK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
MIPaBUIILHOCTH BBICTABIICHUSI OIICHKH.

6.2 Mertoauyeckue yKkazaHus AJisl 00y4ar0LIHXCS 110 0CBOEHUIO

TUCHUTITIHHBI
PaboTa cTynenTa HanpaBiieHa Ha:
. MU3YyYEHHE TEOPETUYECKOr0 Marepuasa, MOATOTOBKA K MPAKTUYECKUM

3aHATHSM, JAa0OPATOPHBIX 3aHATUSIM U BBIMOJHEHUE TMPAKTHUYECKUX pPabOT U
71a00paTOPHBIX PadOT.

. MOATOTOBKA W  BBHINIOJIHGHWE TECTUPOBAHUS C  HCIIONIH30BAaHUEM
00111e00pa30BaTEILHOTO TOpTaJia

CamocTosiTenbHas paboTa CTyJCHTOB MPEICTaBISIET COOON BaXKHEMWIIee 3BEHO
y4eOHOro mporiecca, 0e3 MpaBUIBHOW OpraHU3allid KOTOPOTO OOYyYaroluics He
MOKET OBITh BRICOKOKBATU(UITUPOBAHHBIM BBHIITYCKHUKOM.

CTyAeHT JOJIKEH MOMHUTD, YTO HAYMHATh CAMOCTOSITEIbHBIC 3aHATUS CIIEIYET
C TIEPBOTO CEMECTpa 1 MPOBOJIUTH MX PerysipHO. OUeHb BaXKHO MPUIIOKUTh MAKCUMYM
YCUJIUH, BOJIH, YTOOBI 3aCTaBUTH ce€0s1 paboTaTh C MOJHOW HArpy3KoM ¢ MepBOTo JAHSI.

He crnenyer otkimansiBath paboTy Takke HM3-3a HEpPAOOUYETO HACTPOCHUS WM
OTCYTCTBUS BJOXHOBEHHUs. HacTpoeHue HykHO co3gaBaTh camomy. I[loHnMaHue
HEOOXOJMMOCTH BBHITIOJHEHUS DPAOOThI, 3HAHHWE II€TH, OCMBICIICHHE MEPCIICKTUBBI
OJIarompUATHO BIUSIOT Ha HACTPOCHHE.

Kaxxnprii cTyeHT MOJDKEH caM IUIAaHUPOBATh CBOIO CAMOCTOSITEIBHYIO paboTy,
UCXOJII U3 CBOMX BO3MOXXHOCTEW U MPUOPUTETOB. DTO CTUMYJIHPYET BBITIOJHEHUE
paboThl, co3maer 0OoJiee CIOKOMHYH OOCTAHOBKY, YTO B MTOre IOJIOKUTEIBHO
CKa3bIBAaeTCsl HA YCBOCHUH MaTepHara.
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BaxxHo nosnHee ydyecTb 00CTOSATENBCTBA CBOEH paOOThI, YACHUTb, UTO SIBJISIETCS
TJIaBHBIM Ha JAHHOM JTare, KaKylo IMOCJIeJ0BAaTeNbHOCTh pabOThl BHIOpaTh, YTOOBI
BBITIOJIHUTH €€ JIy4Ille ¥ C HAMMEHBIINMHU 3aTpaTaMi BPEMEHU U SHEPTUU.

JUis 1I040TBOPHOM palbOThl HEMaJIOBa)XKHOE 3HAYEHHME HMEET OOCTaHOBKa,
opranusanus pabodero wmecrta. HyxHo no0UTBCS, 4yTOOBI MeCTO pabOThl MO
BO3MO>KHOCTH OBLIO NMOCTOSAHHBIM. PaboTa Ha NpHUBBIYHOM MeECTe Jenaer ee Oonee
I100TBOPHOM. [IpOAyKTUBHOCTE PaOOTHI 3aBUCUT OT MPABUIBHOTIO YE€pEIOBaHUS
TpyJa U oTAsixa. [lo3TomMy KakJiple yac WK JBa CIeayeT JenaTh nepepsiB Ha 10-15
MUHYT. BBIXOAHBIE AHH JTy4Ille MOCBATUTH AaKTUBHOMY OTHABIXY, 3aHSATHUSIM CIOPTOM,
IpOryJIKaMd Ha CBEXKEM BO3Ayxe W T.A. [laxke nNepexiItoyeHue ¢ OJHOIO BHIA
YMCTBEHHOMN pabOTHI Ha IPYroi MOKET CIIYy’)KUTh AKTUBHBIM OTJBIXOM.

CTyneHT NoJKeH IOMHUTB, 4TO B IIpoLiecce 00y4eHUs BAXKHEHITYIO pOJIb UTPAET
camocTosiTeNbHas padora ¢ kHUroil. HayunTtecs paboTaTh ¢ KHUTOMl — BaxkHeHIas
3ajaya crygeHTa. be3 53Toro HaBblka OyJeT Ype3BbYAWHO TPYIHO H3ydaThb
IPOrpaMMHBI MaTepuai, U MHOTO BpEMEHU OyAEeT MOTPaueHO HEPALMOHAJIBHO.
Pabota ¢ KHUroil CKJIagpIBaeTCs M3 YMEHHsS MOA00paTh HEOOXOAUMBbIE KHHIH,
pa3o0paThCs B HUX, 3aKOHCTIEKTHPOBATh, BHIOPATh TJIABHOE, YCBOUTH U IIPUMEHUTH Ha
IPAKTHKE.

CryneHThl, MPOIMYCTUBIINE 3aHATUS W/WIM HE CHaBlIME BcCE€ JIaOOpaTOpHBIE
paboThl HEe JomycKarTcs K 3k3aMeHy. CTylIeHT, MpOIyCTUBIIUN JIaOOpaTOPHYIO
paboTy MO YBAXUTEIbHOU MPUYMHE UMEET MPABO €€ 0TPadoTaTh B KOHIIE ceMecTpa (He
ooJiee 3 mabopaTOpHBIX PadoT).

7. MoHJ OLIEHOYHBIX CPEACTB

7.1. MeTtoabl KOHTPOJISI U OLIECHUBAHUSA Pe3YJIbTATOB 00y4YeHU s
Jlo naThl mpOBEIEHUS TPOMEKYTOUHOM aTTECTAIIMU CTYICHT JOHKEH BBITOJHUTD
BCce PabOTHI, MPETyCMOTPEHHBIE HACTOSIMICH padouel mporpaMMoON JUCITUTIINHEIL.
[lepedenn 00s3aTeNbHBIX pa0dOT U (hOpMa OTYETHOCTH MPEACTABICHBI B TAOJIHIIE.
[lepedyenp 00s3aTeTbHBIX pPAa0OOT, BBHITIONHAEMBIX B TEUEHHE CEMECTpa II0
TUCIUTIINHE «MUKpOOHAsT OMOTEXHOJIOTHSI .

Bun paGotsr @dopMa OTYETHOCTHU U TEKYIIETO KOHTPOJISA
JlaGopartopHbie OdopmnenHbie OTYETHI (>kypHan) 1a060paTOPHBIX pabor,
paboThl MPEAYCMOTPEHHBIX pPabodeil MporpaMMoil THUCHUILIMHBI C OTMETKOMN

MPENoAaBaTeNsl «3a4T€HO», €CIM BBHINMOJHEHB W O(OPMIICHBI BCE
paboTHI.
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OK3aMeHaInoHHas CpencTtBo WTOTOBOM OILIGHKH CTENEHU JOCTHIKEHUS OO0YJarolIUMUCS
paborta (uTOroBas | MJIAHUPYEMBIX PE3yJIbTATOB OOYYCHMsI IO AWCIIUIUIMHE HAa OCHOBE
atrectaius) (OP) MMCEMEHHOM YK3aMEHAIIMOHHOW PabOTHI

7.2. Onucanue moka3artejeil U KpUTepUeB OLEHMBAHUS KOMIIeTEHIIUIA,
(popMHEpyeMBIX 1O UTOraM OCBOEHHS TUCIHHUILUIMHBI (MOIYJIs), OMHMCAHUE IIKAJ
OllCHUBAHMSI.

[ToxazaTenemM OICHMBaHUS KOMIIETCHIIMA HAa Pa3IMYHBIX JTamax ux
dbopMHUpOBaHUS SBISETCSA JOCTHKEHUE OOYYAIOMMMHUCS TIIAHUPYEMBIX PE3yJIhbTaTOB
OOy4YeHHSI IO JUCITUTUTHHE (MOIYJIIO).



Onucanne mokasarejieili 1 KpUuTepHeB OLEHUBAHHWS KOMIIETEHUM, (DOPMHUPYEeMbIX 10 UTOraM OCBOCHHUS IUCHHUILIMHBI
(MoayJisi), onMCcaHUE IIKAJ OlleHUBAHUS.

IToka3zarean

Kpurtepuu oneHnBanus

2

3

4

5

OIIK-7. Crioco0GeH MpoBOAUTH 3KCIIEPUMEHTAILHBIC HCCIIEIOBAHNS M HCIIBITAHHSI 110 3aJaHHON METOIMKE, HaOIIOJCHUS U H3MEPEHHS, 00padaThIBaTh U
MHTEPIPETUPOBATH HKCIIEPUMEHTANIbHBIE JJAHHbIE, IPUMEHsISI MaTeMaTH4eckue, pusnueckue, GU3NKo-XUMUYECKUe, XUMUUYECKUE, OMOJIOTHYECKHUE,
MUKpPOOHOJIOTUYECKUE METOIbI

3Haer 6a30BbIE Ob6yuaromuiics OObyuaromuiicst OOyuaronmiics OO6yuaromuiicst JEMOHCTPUPYET
MaTeMaTU4ecKue, JIEMOHCTPUPYET TIOJHOE | IEMOHCTPUPYET  HEMOJHOE | AEMOHCTPHPYET YaCTUYHOE | MOJHOE  COOTBETCTBUE  3HAHHMU
¢dusnueckue, Gpusnko- OTCYTCTBHE WIN | COOTBETCTBUE 3HAaHUH | COOTBETCTBHE 3HAHUI 0a30BbIX MaTeMaTHYECKUX,
XMMHYECKHE, XHMUYECKUE, | HEAOCTaTOYHOE 0a30BBIX ~ MaTEMAaTHUYECKHX, | 0a30BBIX MaTeMaTHYECKUX, | pusndeckue, (QHU3MKO-XMMUYECKUX,
OHoJI0rn4ecKue, COOTBETCTBHUE 3HaHU# | Qpu3nUecKue, ¢usuko- | puznyeckue, GPU3NKO- XUMHUYECKHUX, OMOJIOTUYECKHUX,
MHUKPOOHOJIOTHYECKHE 0a30BbIX XUMHUYECKHX, XUMHUYECKHUX, | XMMUYECKUX, XUMUYECKHX, | MUKPOOHOJIOTMYECKUX METO/I0B,
METO/IbI, TPUMEHSEMBIC B MaTeMaTHYECKUX, OHMOJIOTUYECKHX, OMOJIOTUYECKHUX, MPUMEHSEMBIX B OHMOTEXHOJIOTHH,
OMOTEXHOJIOTHH ¢buznyeckue, ($u3MKO- | MUKPOOHOIOTHYECKUX MHUKPOOHOIOTHYECKUX CBOOOTHO OnepupyeT
XUMHAYECKHX, METOZIOB, TPUMEHSIEMBIX B | METOAOB, IPUMEHSEMBIX B | IPHOOPETCHHBIMH 3HAHUSMH
XUMHUYECKHX, OMOTEXHOJIOTHH. OMOTEXHOJIOTUH, HO
OMOJIOTUIECKHX, JlomycKaroTcsl 3HAYUTENBHBIC | JOMYCKAIOTCS
MHUKPOOHOIOTHYECKUX OLINOKH, MPOSIBIISETCS | HE3HAUUTENbHbIE OIINOKH,
METO/IOB, TPUMEHSEMBIX | HEIOCTATOYHOCTh 3HAHUH, 110 | HETOUHOCTH, 3aTPYAHECHUS
B OMOTEXHOJIOTHU pany nokasartesei, | Ipyu aHATUTUYECKUX
OOyJaroIUiCs  HCIBITHIBACT | ONEPALIUIX
3HAYUTEJIbHbIE 3aTPyJHEHUS
MIPH OTIEPUPOBAHUY 3HAHUSIMA
IpU UX TEepeHOce Ha HOBBIE
CUTYyaIuu
Bnageer ocHOBHBIMU Obyuaromuiics Ob6yuarommiicst OObyuaromuiics neMoHcTpu- | OOydaromuiics JeMOHCTPUPYET

MCTOJdaMH
OKCIICPUMCHTAJIBHBIX

ACMOHCTPHUPYCT MOJHOC
OTCYTCTBHE BJIaAJCHHA

JEMOHCTPUPYET HETOJIHBII
HaBBIK BJIQJICHHUS] OCHOBHBIMU

pyer YACTUYHBIA HaBBIK

IOJIHBIN HaBBIK BJIaJIEHUHN
OCHOBHBIMH METOJAaMU
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HUCCIeOBaHuU U
UCOBITAHUH B
OMOTEXHOIOTUHA

HJIM HEJIOCTAaTOYHOC
BJIaJIcHHE OCHOBHBIMHU
METOIaMH
AKCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUMN U
HCITBITAHUH B
OMOTEXHOJIIOTHH

MeToAaMu
JKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUI U UCTIBITAHUI
B OMOTEXHOJIOTHH.
JlonyckaroTcs 3Ha4YUTEIbHBIE
OLLIMOKH, MPOSIBISIETCS
HEJIOCTATOYHOCTh YMEHHH, 110
psy moka3zarenen,
00yJaronIuiicst UCIIBITHIBACT
3HAUYUTEJIbHBIC 3aTPYIHEHHS
MIpU OTIEPUPOBAHUU
YMEHUSIMHU [IPU UX MEPEHOCE
Ha HOBBIE CUTYallUU

BJIaJICHUH OCHOBHBIMH Me-
TOJAMH SKCIIEPUMEHTAIIb-
HBIX WCCJICIOBAHNM H MC-
MNBITAHUHA B OMOTEXHOJIO-
ruv. Y MEHUS OCBOCHBI, HO
JIONYCKAIOTCSI HE3HAYUTENb-
HBIE OIIMOKH, HETOUHOCTH,
3aTpyAHEHMS TIPU AHAJIUTHU-
YECKHUX OIEpaLUsiX, epe-
HOCE YMEHHMI Ha HOBbIE, He-
CTaH/IAPTHBIC CUTYaLIMU

OKCIICPUMCHTAJIBHBIX I/ICCJICI[OBaHI/Iﬁ
¥l UCTIBITAHUH B OMOTEXHOJIOTHH.
CBoboaHO onepupyer
PHOOPETCHHBIMU YMEHHSIMH,
NPUMCHACT UX B CUTyallUIX
HOBBIILICHHON CJI0)KHOCTH

I'otoB 1o 3a1aHHOM
METOJIKE ITPOBOIUTH
IKCIEPUMEHTAIbHEIC
UCCIIeIOBaHUs U
UCTIBITAHUS, HAOIOICHUS U
u3MepeHusi, 0opadaThIBaTh
¥ HHTEPIIPETUPOBATH

OO6yuatromuiicst He TOTOB
10 33/1aHHOI METO/IMKE
MIPOBOJIUTH IKCIIEPUMEH-
TaJbHbIE UCCIIEOBAHUS U
WCTIBITAHHS, HAOJIOICHHSI
U U3MepeHust, 00padaThl-
BaTh M HHTEPIPETHPO-

OO6yuaromuiicst He B TIOJIHOM
00bEME TOTOB TI0 33JJaHHOM
METOJMKE IMPOBOJIUTH IKCIIE-
PUMEHTAJIbHBIE UCCIIEI0Ba-
HUS ¥ UCIBITaHM, HAOII01e-
HUS U U3MEpeHus, 00padaThl-
BaTh M HHTEPIPETHUPOBATH

OOy4Jarommiicss YaCTHIHO
TOTOB I10 3aJJaHHOW METO-
JTIKE TIPOBOJIUTH IKCIIEPH-
MEHTaJIbHbIE UCCIIEOBAHUS
Y MCTIBITaHUS!, HAOIIOICHNUS
U U3MepeHHust, 00padaThl-
BaTh U MHTEPIPETHPOBATH

OO0yuaromuiicst B IOJIHOM 00beMe
TOTOB IO 33JJaHHON METOJINKE
MIPOBOJIUTH SKCIIEPUMEHTAIILHBIE
UCCIIEIOBaHMS U UCTIBITAHUS,
Ha0JII0/IEHUS U U3MEPEHUS,
0o0pabaTbIBaTh U UHTEPIPETUPOBATH
IKCIEPUMEHTAIbHBIE TAHHEIE,

3KCHEPUMEHTAIbHbBIE BaTh 3KCIEPUMEHTAIb- SKCIEPUMEHTAJIbHbBIE TaH- AKCIIEpUMEHTAJIbHBIE TaH- CBOOOHO PUMEHSET MOTyYeHHbIS
JTaHHEIC HbBIE TaHHBIE Hble. OOyJaronucs UCIbl- HBIE, HO JIOITYCKAIOTCS He- HaBBIKH B CUTYaIIMsIX IMOBBIIIICHHOM
TBHIBAeT 3HAUYNTEILHBIC 3a- 3HAYUTEIbHBIC OITMOKH, HE- | CIIOXKHOCTHU
TPYJIHEHUS P TPUMEHEHUU | TOYHOCTH, 3aTPYAHCHUS
HaBBIKOB B HOBBIX CUTYAlUSX | MPU aHATTUTUYECKUX Olepa-
[HSIX, IEPEHOCE YMEHUH Ha
HOBBIE, HECTAHIaPTHBIE CH-
TyaIuu.
Kpurepun ouennBanus
IToka3zartenn

4
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IIK-6. CiocobeH nMpoBOANTH OMOTEXHOJIOTHUYECKHE MPOIIECCHI C UCIIOJIb30BAHUEM KYJIBTYP MUKPOOPTaHU3MOB, KIETOUHBIX
KYJIBTYp PACTE€HUH U )KMBOTHBIX

3HaeT METO/Ibl MTOJIyYEHHUS

IPOTYKTOB OMOTEXHOJIOTHH;
CHOCOOBI KyJIbTUBUPOBAHUS
MHKPOOPTaHU3MOB; TIpaBHJIa

OOyyarormmiics
JIEMOHCTPHUPYET MOJTHOE
OTCYTCTBUE WU
HEJIOCTATOYHOE

OO0yyvarormmiics
JIEMOHCTPUPYET HETOJIHOE
COOTBETCTBUE 3HAHUH
CIOCO0O0B KYJIbTUBUPOBAHUS

OOyuarommiics
JIEMOHCTPHUPYET YaCTHYHOE
COOTBETCTBHE 3HAHUM
croco0oB

OOyuaronuiicsi AEMOHCTPUPYET
TIOJIHOE COOTBETCTBHE CIICAYFOLIHX
3HaHUH CIIOCOOOB KYJIbTHBHPOBAHUS
MHKPOOPraHU3MOB, CBOOOTHO

IKCILTyaTaluu COOTBETCTBUE 3HAHUI MHUKpPOOPTaHU3MOB. KYJIbTUBHPOBAHUS IPUMEHSET NOJyYEeHHbIE HAaBbIKU B
OMOTEXHOJIOIMUYECKOTO Croco0oB JlonmycKaroTCsl 3HaUUTENIbHBIE | MUKPOOPIaHU3MOB, HO CUTYyallUsX MOBBIICHHOM
000py/10BaHUs1; METOIbI KYJIbTUBHPOBAHUS OLLIMOKU, MPOSIBISETCS JIOITYCKaIOTCs CJIOKHOCTH.

GuibTpauy, cenapaluy, MHUKPOOPIaHU3MOB HE0CTaTOYHOCTh 3HAHUH, 110 | HE3HAUYUTEJIbHbIE OLINOKH,

HEHTPUPYTUPOBAHUS, psay noka3aTeneu, HETOYHOCTH, 3aTPYAHEHUS

OTCTauBaHUsA, QIIOTALUU 00y4aroIuiCs UCIIBITBIBAET | IPU AHATUTUYECKUX

VI KOAryJisiluy; 3HAUUTENIbHBIC 3aTPYIHEHUS | olepalusx, IepeHoce

XUMHUYECKHE U IIPU ONIEPUPOBAHUU YMEHUH Ha HOBBIE,

OMOXMMHYECKHE METO/IbI 3HAHUSMH [IPU UX MIEPEHOCE | HECTAHJAPTHBIE CUTYallUH

OUYUCTKHU IIPOJYKTa; Ha HOBBIE CUTYAaIUH.

TpeOOBaHUS OXpPaHbI TPY.a;

TE€XHOJIOTUYECKHE

UHCTPYKLUU o

npousBoacTBy bAB

YMeer npou3BOaUTh OO6yuarommiics OObyuaromuiics OOyuarommiics OOyuaromuiicst AeMOHCTPUPYET
paboTHI [0 Pa3MHOKEHHIO U | IEMOHCTPUPYET MOJHOE | IEMOHCTPUPYET HETOIHOE JEMOHCTPUPYET YaCTUYHOE | TIOJTHOE COOTBETCTBHE
BBIPALIMBAHUIO IOCEBHOTO | OTCYTCTBUE WJIN COOTBETCTBUE COOTBETCTBUE YMEHUI NPOU3BOJAUTH PAOOTHI IO

mMarepuana Jis
OMOTEXHOJIOTMYECKOTO
npoiiecca nonydeHus bAB;
POU3BOIUTH OTOOP
00pa3IoB KyJbTypaIbHOU
AKHUJIKOCTH IS
OMOXUMHYECKOTO H
MHUKPOOHOIOTHYECKOTO

HEZO0CTaTOYHOE
COOTBETCTBHUE
YMEHUH MPOU3BOIUTH
paboThI 1O
Pa3MHOKEHHIO U
BBIPALUBAHUIO
IIOCEBHOI'0 MaTeprana
TUISL

YMEHHUI TPOU3BOUTH
paboTHI 1O PA3MHOKEHHIO U
BBIPANTUBAHUIO TTOCEBHOTO
Matepuana s
OMOTEXHOJIOTHIECKOTO
mpoliecca; MpOU3BOIUTh
otOop 0Opasios
KYJIbTYPaTbHOU KUIKOCTU

YMEHUH TPOU3BOIUTH
paboThI IO PA3MHOKEHUIO
Y BBIPAIIMBAHHIO
MIOCEBHOT'O MaTepuaia Jist
OMOTEXHOJIOTHYECKOTO
npoiiecca; MpOU3BOIUTD
oTO0p 00pa3ioB
KYJIbTYPaTbHOU KUAKOCTU

Pa3MHOXKEHHUIO U
BBIPAIMBAHUIO TIOCEBHOTO
MaTepuaia Jist
OMOTEXHOJIOTMYECKOT0 IPOIlecca;
MPOU3BOIUTE OTOOP 0OPA3IOB
KYJIbTYypaJIbHOM MKHUJIKOCTH JJIst
MHUKpPOOHOJIOrHYECKOTO KOHTPOJIS;
OCYILIECTBIIATH pa3/ieJICHHUE
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KOHTPOJISI; OCYIIECTBIISITH
paszieseHue KyJlIbTypaabHON
JKUJIKOCTH U OMOMACCHI
Pa3IMYHBIMH METOJIAMH,
POU3BOIUTH PaOOTHI 1O
pa3pyIICHUIO KJIETOYHON
000JIOYKH U BBIJICIICHUIO
IEJIEBOTO IPOAYKTA
OHMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA; NMPUMEHSATH
9KCTPAKIIUOHHBIE H
MOHOOOMEHHBIE METOIBI IS
OYMCTKH IIEJIEBOT0O
MPOIYKTa
OHMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA OT
npumMeceit; odecrieunBaThb
BBITIOJTHEHHE MTPOLIECCOB
IpaHyJINPOBAHHSI,
TpaKUPOBAHUS U
Ta0JIETUPOBAHMS TOTOBOU

MPOIYKLIUH

OMOTEXHOJIOTHYECKOTO
rpolecca; IpOU3BOIUTh
oTO0p 00pa3IoB
KyJbTYypaabHOU
KUJIKOCTH ISt
OMOXMUMHYECKOTO U
MHUKPOOHOIOTHYECKOTO
KOHTPOJISI; OCYILIECTBIISATh
pasznenenue
KYJIbTypajIbHON
KHUJKOCTU U OMOMACCHI
Pa3IMYHBIMU METOAAMU;
MIPOU3BOJIUTH PabOTHI 110
pa3pyLICHUIO KJIETOYHON
000JIOYKH | BBIJCICHUIO
L[EJIEBOTO MPOIYKTa
OMOTEXHOJIOTHYECKOTO
MIPOU3BO/JICTBA.

JUTSE MUKPOOHOJIOTHYECKOTO
KOHTPOJISI; OCYIIECTBIISATh
paszaeneHue KyJabTypalbHOU
KHUJKOCTU U OMOMacchl
Pa3IMYHBIMU METOJIAMU;
MIPOU3BOJIUTH PAOOTHI 110
pa3pyLICHHUIO KIETOYHOU
000JIOUKH U BBIICICHUIO
LIEJIEBOTO MTPOIYKTa
OMOTEXHOJIOTHYECKOTO
IIPOU3BO/ICTBA.

JlomyckaroTcsi 3HaYUTENbHbIC
OLIMOKH, MIPOSIBIISAETCS
HEJO0CTaTOYHOCTh 3HAHUM, IO
pany MoKa3aTelieu,
OoOy4aroluics UCHBITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS
IIpU ONIEPUPOBAHUY 3HAHUSIMU
MpU UX TEPEHOCE Ha HOBBIC
CUTyaI1H.

JUIS MUKPOOHOJIOTUYECKOTO
KOHTPOJIS; OCYIIECTBIISTh
paszneneHue
KYJIBTYPJIbHOM KUIKOCTH
1 OMOMaccChl pa3TUYHBIMU
METOJIaMH; TIPOU3BOIUTh
paboThI 1O pa3pyLICHUIO
KJIETOYHOM 000JIOUKH U
BBIJICJICHHIO 1[€JIEBOTO
MPOIYKTa
OMOTEXHOJIOTHYECKOTO
IIPOU3BO/ICTRA.

KYJIbTYpPaJbHOU KUJIKOCTH U
OuoMacchl pa3IYHbBIMU METOAAMU;
MIPOU3BOJIUTH PaOOTHI 110
pa3pyLIEHUIO KIETOYHONH 000JI0YKI
U BBIJICJICHUIO 1IEJIEBOTO MPOAYKTa
OMOTEXHOJIOIMYECKOTO
npou3BoacTBa. CBOOOTHO
IPUMEHSET OJyYeHHbIE HaBbIKU B
CUTYalUSAX MOBBIIIEHHOU
CJIO’KHOCTH.
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Buianeer meronamu
KYJIbTUBHUPOBAHUS
MHUKPOOPTaHU3MOB-
MPOIYLEHTOB, KIIETOUHBIX
KYJIBTYp KUBOTHBIX U
pacTeHuii; cenapauuu
KYJbTYpPaJIbHOM XKUJIKOCTH U
OHOMAacCCHI I TPOBEICHUS
OMOTEXHOJIOIMYECKOT O
mpolecca; BbIeICHUs
IPOAYKTa OMOCHHTE3a U
MPOBEJICHUE OYHCTKH U
KOHIICHTPUPOBAHUS;
MOJTy4EHUsI TOTOBOU (hOPMBI
(epMEHTHBIX IIpEnapaToB,
MPOOHOTHKOB,
peOUOTHKOB,
JIEKAPCTBEHHBIX CPEJCTB,
BaKIMH, OMOYI00pEeHHI

OOyyarormmiics
JI€MOHCTPHUPYET MOJTHOE
OTCYTCTBHE BJIQJICHUS
WA HEI0CTaTOYHOE
BJIa/ICHUE METOJaMU
KYJIbTUBUPOBAHMS
MHUKpPOOPTraHU3MOB-
IIPOAYLIEHTOB; Cenapauu
KYJIbTypajIbHON
AKHJIKOCTH U OMOMAacChl
U1 IPOBEJICHUS
OMOTEXHOJIOIMYECKOTO
IIpoLecca; BblAEIECHUS
poayKTa OMOCHHTE3a U
IIPOBEJICHUE OYUCTKU U
KOHIICHTPUPOBAHUS;
MOJYYEHUS TOTOBOM
(bopMbI GepMEHTHBIX
IIpenapaTos,
POOHOTHUKOB,
peOnOTHUKOB,
JIEKapCTBEHHBIX CPEJNICTB,
BaKIIMH, 0M0y100peHuit

OO0yyvarormmiics
JEMOHCTPUPYET HEMOJIHOE
BIIQJICHUE METOJJaMU
KYJIbTUBHPOBAHUS
MHUKPOOPTaHU3MOB-
MIPOYLIEHTOB; Cemapanuu
KYJIbTYpPaJIbHOH KUIKOCTH U
OHOMAacChI I IPOBEICHUS
OMOTEXHOJIOTMYECKOTO
MpolLiecca; BIICICHUS
MPOJyKTa OMOCHUHTE3a U
MIPOBEJICHUE OYNCTKHU U
KOHIICHTPUPOBAHHS,
MOJIy4€HUsI TOTOBOM (DOPMBI
(epMEeHTHBIX IPEnapaToB,
MPOOHOTHUKOB, MPEOMOTHKOB,
JIEKaPCTBCHHBIX CPEJICTB,
BaKIIMH, OMOyn00peHuit
JlonyckaroTcs 3HaYUTEIIbHBIC
OILIMOKH, MPOSIBISETCS
HEJIOCTAaTOYHOCTh 3HAHUHU, 10
psioy ToKa3aTenei,
00yJaroIuiicst UCIBITHIBACT
3HAYUTENbHBIE 3aTPYIHEHUS
TP OTIEPUPOBAHHH
3HAHUSMH TP UX TIEPEHOCE
Ha HOBBIC CHTYAI[HH.

OOyuarommiics
JEMOHCTPHUPYET YACTUYHOE
BJIQJICHUE METOJIaMU
KYJIbTUBHPOBAHUS
MHUKPOOPTaHU3MOB-
MPOJYLIEHTOB; Cemapauu
KYJbTYPalbHON XKUJIKOCTH
1 OroMacchl U1t
MIPOBEICHUS
OMOTEXHOJIOTHYECKOTO
MIPOIIECCa; BBICICHUS
MPOJYKTa OMOCHHTE3a U
MIPOBEJICHUE OYNCTKHU H
KOHIIEHTPUPOBAHHUS,
MOJTyYEeHHUSI TOTOBOH (POPMBI
(bepMEeHTHBIX IIpenapaTos,
POOMOTUKOB,
peOHOTHKOB,
JICKaPCTBEHHBIX CPEJICTB,
BaKIIMH, OMOY100peHHiA,
HO JIOITYCKAIOTCS
HE3HAYUTENbHbIE OIUOKH,
HETOYHOCTH, 3aTPYAHCHHS
P aHATUTHYECKUX
oTiepaIusx, MepeHoce
YMEHHI Ha HOBBIE,
HECTaH/IAPTHBIC CHTYAI[HH.

OOyuaromuiicsi AEMOHCTPUPYET
IIOJTHOE BJIAZICHUE METOAaMH
KYJIbTUBUPOBAHHUS
MHKPOOPTaHU3MOB-TIPOJIYIICHTOB;
cerapanuu KylabTypalbHON
KHUIKOCTH U OMOMAacChI IS
IIPOBEIEHUSI OMOTEXHOJIOTMYECKOTO
nporecca; BbACICHUS MTPOIYKTa
OMOCHHTE3a U TIPOBEICHUE OUUCTKHU
Y KOHIIGHTPUPOBAHUSI; OTYICHHS
rOTOBOM (OPMBI PEPMEHTHBIX
IpernaparoB, NIPOOHMOTHKOB,
IPeOMOTHKOB, JIEKAPCTBEHHBIX
CPEICTB, BaKIIWH, OMOYTO00pEHMIA.
CB00OIHO IPUMEHSIET MOIYYEHHbIE
HaBBIKH B CUTYallUsIX TIOBBIIICHHOM
CIIO’)KHOCTH.
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7.3 OueHoYHbIE CpPeACTBA

7.2.1 Texymuii KOHTPOJIb

7.2.2 TlpoMexyTouHas aTTeCTaIHs
[[Ixanpl OLIECHUBAHUS PE3YJIBTATOB IPOMEKYTOUYHOM aTTECTALIMU U UX OIMCAHUE:

®opma NPOMEKYTOYHOM aTTECTALUM: IK3aMeH

[TpomexyTouHas arrectanus oOydaromuxcs B (popme 3K3aMeHa IPOBOAMUTCA IO
pe3yJibTaTaM BBIIIOJHEHUS! BCEX BHUJIOB y4e€OHOM palOTHI, MPEITyCMOTPEHHBIX YYEOHBIM
IUTAHOM IO IAHHOM AMCUHUIIINHE (MOYJII0), IPU 3TOM YUUTHIBAIOTCS PE3YJIbTaThl TEKYIETO
KOHTPOJII yCIIEBa€MOCTH B TeueHue cemecTpa. OuneHka CTeneHu JAOCTUKEHUS
OOy4aroNIMMUCS IJIAHUPYEMBIX pEe3yJbTaTOB OOy4YEeHHUS MO0 AUCHUIUIMHE (MOAYJIIO)
MPOBOJUTCS TMPENOAABATENEM, BEAYIIUM 3aHATUS MO JUCUUIUIMHE (MOAYNIIO), METOIOM
DKCHEPTHOM OLEeHKM wiu myreM tectupoBanusa B CJ/1O. Ilo uroram mpomeXyTOYHOM
aTTeCTalMy 1O JUCUUIUIMHE (MOIYJIIO) BBICTABIIIETCS OLEHKA «OTIIMYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIBHO)» WUIH «HEYAOBIECTBOPUTEIBHOY.

K nmpomeXyTo4HON aTTecTaluy JOIYCKAKTCS TOJIBKO CTYIEHTBI, BHIITOJIHHUBIIIHNE BCE
BUJIbI y4yeOHOW paloThl, MPEAYyCMOTPEHHbIE padouell MporpaMMoil MO JAMCLMIUIMHE
«buoxumusy (POLLIH MPOMEKYTOUHBIA KOHTPOJIb (KOHTPOJIbHBIE pa0OThl), BHITOIHWIN U
3aIUTUIIN JTa0OPaTOPHBIE PAOOTHI).

IIkana oueHUBaHUA Onucanne

BoimonHeHsl Bce BHIbl y4yeOHOM pabOThl, MNPEIyCMOTPEHHBIE
y4eOHbIM 1aHOM. CTYZIeHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUIA,
YMEHMH, HaBBIKOB NPHUBEIEHHBIM B TalNMIax IOKa3aTeleH,
onepupyeT NpuOOpPETEHHBIMU 3HAHUSMHU, YMEHUSIMH, HaBbIKAMH,
MPUMEHSIET UX B CUTYallUsSX MOBBIIIEHHON cloXHOCTH. [Ipu 3TOoM
MOTYT OBITh JIOMYIIEHbl HE3HAUUTENIbHbIE OIIUOKH, HETOYHOCTH,
3aTpyJHEHUS TPU aHATUTUYECKUX OIepalusx, NepeHoce 3HaHUM U
YMEHMH Ha HOBBIE, HECTAHJAPTHBIE CUTYALIHH.

O1ianyHo

Beimonnensl Bce BHIBI y4eOHOW paboThl, NpPEeAyCMOTPEHHBIE
yueOHbIM  miuaHoM. CTyAeHT  JIeMOHCTPUPYET  YacTUYHOE
COOTBETCTBUE 3HAHWI, YMEHHH, HaBBIKOB IIPUBEACHHBIM B
Xopomo TabyMuax mokazaTesel, onepupyeT NpHOOPEeTEeHHBIMU 3HAHUSIMU,
HO JIONYCKAIOTCSl HE3HAUMTENIbHbIE OLIMOKH, HETOYHOCTH NpHU
AQHAJMTUYECKUX OIEpalsiX, 3aTPYIHAETCS MIPU NEPEHOCE YMEHUN
Ha HOBbIE, HECTAHAAPTHBIE CUTYaLINH.

BrimonnHeHsl Bce BUABI y4eOHOW pabOThI, TPEIYCMOTPECHHBIS
Y 10BIIETBOPUTEIIBHO yueOHbIM  mnaHoM. CTyAeHT  JEMOHCTPHPYET  HEIMOJIHOE
COOTBETCTBUE 3HAHWI, YMEHUN, HABBIKOB IPHUBEJACHHBIM B
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TabIUIaX MoKa3aTesel, onepupyeT NpUOOPETEHHBIMU 3HAHUSMH,
JIONYCKAIOTCA ~ 3HAYMTENbHbIE  OIMIMOKM, HETOYHOCTH  IpH
AHAJIMTHYCCKHUX onecpanusix, HUCIIBITHIBACT 3HAYUTCJIIBHBIC
3aTpyAHAETCS IPU IPUMEHEHUH HaBbIKOB B HOBBIX CUTYaLlUsAX

HeynosiersopurensHo

He BomonHen oauH win Ooiiee BHAOB y4eOHOW pabOTHI,
HPEIyCMOTPEHHBIX Y4eOHBIM ITaHOM. CTYIEHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBHE 3HAHU, yMEHHI, HABBIKOB IIPUBEICHHBIM
B TaOJHUIAX ToKa3arelield, IO0MyCKAITCsl 3HAUYUTENIbHbIC OMINOKH,
NPOSIBIISICTCS OTCYTCTBHE 3HAHWW, YMEHHWI, HAaBBIKOB MO PSIY
NI0Ka3aTeJei, CTYIEHT MCIBITHIBACT 3HAYUTEIBHBIC 3aTPyJHCHUS
P ONEPUPOBAHUU 3HAHUSIMU M YMEHHUSIMH IPHU HX MEPEHOCEe Ha
HOBBIC CHTYaI[HH.

Beimonnensl Bce BHIBI y4eOHOW paboThl, NPEAyCMOTPEHHBIE
yueOHbIM M1aHOM. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB MPHUBEJCHHBIM B TaOauIax IoOKa3aTeneil,
orepupyeT NpuoOpEeTEHHBIMU 3HAHUSMHU, YMEHUSMH, HaBBIKAMH,
IIPUMEHSAET UX B CUTYalMsX IOBBIIICHHOW CI0KHOCTH. IIpu 3TOM
MOTYT OBITH JIONYIIEHBl HE3HAUYUTEIbHBIE OIIUOKH, HETOYHOCTH,
3aTpyAHEHMS IIPU aHAJIMTUYECKUX OIlepalusax, IEPEHOCE 3HAHUU U
YMEHUI Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUU.

3auTeHo

He BemonHeH oauH win Ooilee BHIOB y4eOHOW pabOTHI,
IPEJYCMOTPEHHBIX Y4eOHBbIM IIaHOM. CTyIEHT IeMOHCTPHPYET
HEIIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUI, HABBIKOB IIPUBEICHHBIM
B Ta0uMLax HoKas3aresiel, JOMyCKaloTCs 3HAUYUTENIbHbIE OUIMOKH,
IIPOSIBJISIETCS. OTCYTCTBME 3HAHWM, YMEHMM, HAaBBIKOB II0 DAY
MOKAa3aTeNel, CTyIEeHT HCIBITHIBAET 3HAYUTEJBHBIE 3aTPYAHECHMS
IIPU ONIEPUPOBAHMH 3HAHUSAMM M YMEHMSMU IIPU HX MEPEHOCE Ha
HOBBIE CUTYal1H.

He 3auteno

N =

© o~

BOIIpOC])I K 9K3aMCEHY IO TMCHUIIJINHE «MCTO)II)I MOJIYy4YCHUSA
ITAaMMOB IJ1H HpOMLlIHJIeHHOﬁ OMOTEXHOJIOT UM .

Ucropust pa3BuTHS MUKPOOHOIOTUYECKON TTPOMBITINICHHOCTH

buonornyeckne 00beKThl B MUKPOOHOH OMOTEXHOJIOTUN

OTnrynTeNnbHblE 0COOEHHOCTH DYKAPUOTUYECKOM U TPOKAPUOTUYECKOM KIIETOK
C TIO3UIUU OMOTEXHOJIOTUU

Mop@donoruyeckre 0COOEHHOCTH MUKPOOPTaHU3MOB C TOUKHU 3pEHUsI OMOTEX-
HOJIOTMYECKOTO MPOU3BOJICTBA

['eHeTHYECKHE METOIBI TTOJTYICHHS TTPOMBITIUICHHBIX IIITAMMOB MUKPOOPTaHU3-
MOB

MeToabl yCOBEPIIICHCTBOBAHHUS MTPOMBIIIUICHHBIX IIITAMMOB

[TpuHITUTIEI TOKCKA IITAMMOB JIECTPYKTOPOB

[TpuHIUTIBEI TOKCKA MITAMMOB-TIPOTYIIEHTOB

[Tomy4yeHue BEICOKOAKTUBHBIX IITAMMOB MUKPOOPTAaHU3MOB
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10. Meroab! TpaIULMOHHON CENEKLUUU B IMOJYyYEHUU MPOMBIIUIEHHBIX ITAMMOB
MHUKPOOPTraHU3MOB

11. HanpaBneHHbIN NOUCK MTPOIYLIEHTOB AHTUOMOTHUKOB

12. [TonydeHne akTUBHBIX MPOAYIICHTOB MUKPOOHBIX (hepPMEHTOB

13. IIpaBoBoe [laTeHTOBaHME NMPOMBILUIEHHBIX MUKPOOPraHu3MoB OCOOEHHOCTH
KyJIbTUBHPOBAHUS MUKPOOPTaHU3MOB HA MOBEPXHOCTHU KHUJIKHX MUTATEIbHBIX
cpen

14. ITpaBoBO€ MOJIOKEHHUE MPOMBILIIEHHBIX MUKPOOPIaHU3MOB

15. TpeOGoBanus, NpeabABIsIEMbIE K MUKPOOHBIM IPOIYLIEHTAM.

16. TlepcniekTUBHBIE TPYIITBI MUKPOOPTaHU3MOB

17. Metoap! BbIJICACHUS U3 IPUPOBI TOTEHIIHAIBHBIX IITAMMOB-TIPOTYyIICHTOB

18. OOm1as xapakTepucTUKa MUKPOOPTaHU3MOB, HCTIOIb3yEMbIX B MUKPOOHUOJIOTH-
YECKOU MPOMBIIIJIEHHOCTH

19. Yuctsle KynpTypbl. MeTO/IbI OTy4YEeHUS

20. HaxonurenpHble KynbTypbl. [[puHIUIBI TOTyUYEHUS.

21. IlpaBuna paboThl ¢ KyJIbTYypaMH MUKPOOPTaHU3MOB.

22. OCHOBHBIE TOTPEOHOCTH MUKPOOPTaHU3MOB B XUMUUYECKUX 3JIEMEHTAX.

23. DTansbl BbIAECIEHUS YUCTOU KyJIbTYpBHI.

24. ®akTOpBI pOCTa KyJIbTYp MUKPOOPTaHU3MOB

25. OCHOBHBIE MPUHITUIIBI COCTABIICHUS TUTATEIBHBIX CPE JJIsI BBICICHUS

KyJIbTYpP MUKPOOPTaHU3MOB.

26. CeJeKTUBHBIC YCIOBUS ISl BBIICTICHHS KYIbTYP

27. CeneKTUBHBIC TUTATEILHBIE CPE/IBI.

28. buOXMMHUYECKUE METObI MOJTYYCHHs] HAKOMUTEIbHBIX U YUCTHIX KYJIbTYyp Oak-
TEepUn

29. buoduznyeckre METOAbl OJIYYCHUST HAKOTHUTEIBHBIX M YUCTHIX KYJIBTYp Oak-
TEepUn

30. OcHOBHBIE IPUHITUIIBI COCTABICHUS MTUTATEIBHBIX CPEJl ISl BBIICTICHUST aKTH-
HOMHULIETOB

31. OcHOBaHBI OMOJIOTUYECKUE METOJbI MOJTYYEHUS HAKOMUTEIbHBIX U YUCTHIX
KyJbTYp OakTepuit

32. OCHOBHBIE METO/IbI TOTYYEHHS YUCTHIX KYJIbTYP APOXKKEBBIX U MUIIETHATBHBIX
rpuboB

33. OcHOBHBIE MPUHITUIIBI COCTABJICHUS MUTATEIBHBIX CPE IS BHIICTICHHUS TpH-
0O0B.

34. MunenuaabHO-APOXKKEBOU TUMOPHU3M

35. MeTob! BIICTICHUS HAKOTUTEIBHBIX KYJIBTYP JPOACKEBBIX U MUIIETHAIBHBIX
rpudoB

36. OCHOBHBIE MPUHILUIIBI ATEKTUBHOCTHU AJIS1 BBIICTCHUS KYJIbTYp IpHOOB.

37. Meton xpaHeHUs KyIbTyp IIyTeM CYOKYJIbTUBUPOBAHUS

38. HuzkoreMmneparypHoe XpaHEHHE C LIEJbI0 COXpPaHEHMs >KU3HECITIOCOOHOCTU
KYJIbTYpP MUKPOOPTaHHU3MOB

39. JImopunuzanus KyJabTyp MUKPOOPTAaHU3MOB

40. XpaHeHre MUKpPOOPTaHU3MOB MOJ] MUHEPAIbHBIM MaCJIOM

41.KpuokoHCepBUPOBAaHUE
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42.KpuonpoTeKTOphI JJIs1 KPOUKOHCEPBUPOBAHUS

43. CyOkynsTuBHpOBaHue. [IpenmyiiecTBa U HEJOCTATKU

44 MeTo bl TeHETUYECKOTO KOHCTPYUPOBAHUSI MUKPOOPTaHU3MOB

45.Mytarenes

46.T'ubpuauzanus.

47 Ucrounuku JIHK. Pectpuximus

48.BekTopsl.

49. I'enHas MHXEHEePHUs TPOMBIIIICHHO BaXKHBIX MUKPOOPTaHU3MOB.

50.ITonydyenre HaKOMUTENHHOU KYIbTYPBHI.

51.DOxkcnpeccust FTeHOB B MUKPOOPTIaHU3Max -pEeLUIHEHTaX

52. OT60p MITaMMOB-TIPOTYIIECHTOB OMOMACCHI

53. OT60p mITaMMOB-TIPOIYLIEHTOB IEPBUYHBIX META0OIUTOB

54. OT6op mITaMMOB BTOPUYHBIX META00JIMTOB

55. OT60p mITaMMOB-AECTPYKTOPOB

56. Ycnexu reHeTH4ecKo HHKEHEPUHU B IIPOMBILIUIEHHAs MUKPOOHOJIOTUH

57. Obmas xapakTepucTUKa MUKPOOPTaHU3MOB, UCIIOIb3YEMbBIX B MUKPOOHOJIOT -
YEeCKOM MPOMBIIIJIEHHOCTH.

58. Unaykius 1 ”HruOMpoBaHUe CHHTE3a (DepMEHTOB.

59. MeTozp! XpaHeHUs KyJIbTyp

60. Metoas! naeHTU(HUKAIIMA MUKPOOPTaHN3MOB



