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1. Hean, 3a1a4M ¥ IUIAHMPYeEMble Pe3yabTaThl 00y4YeHHs 110 JUCHMIINHE

Kypc «MukpoOHasi OMOTEXHOJOTUS» MPEACTaBISIET CO00M crenuanbHbli
AJIEKTUBHBIN KypcC A5 6aKanaBpoB, 00ydaromuxcs M0 HapaBISHUIO TOATOTOBKHU
«bHOTEXHOIIOTUAY.

[lenbto ocBOECHUS IUCHUILUIMHBI «MUKpOOHasi OUOTEXHOJOTHUA» SIBISETCS
dbopMupoBaHUEe Yy CTYAEHTOB 3HAaHUH M YMEHUM B 00JaCTH COBPEMEHHOU
OMOTEXHOJIOTUU, OCHOBBIBAIOIIEHCS HA MCIOJIb30BAHUN MUKPOOHBIX MPOYILIEHTOB,
B TOM YHCJIe 0OCOOCHHOCTEH UCMOJIb30BaHUS B OMOTEXHOJIOTUYECKOM MTPOU3BOJICTBE
OakTepuii, apxeil U MUKPOCOKONMMYECKUX TPUOOB WU COMATUUYECKHUX CTPYKTYpP
MaKpOMHUIIETOB, B JIHUCIUILUIMHE TaKX€ pPACCMATPUBAIOTCSI BOMPOCHI, CBSI3aHHBIC C
Kiaccuukarued MUKPOOMOJIOrHYECKUX MPOU3BOJACTB MO THUIMAM MPOAYIICHTOB.
[TokazaHa BO3MOXXHOCTb MCIIOJIb30BAaHUS MHUKPOOPTaHU3MOB JJI  TOJIyYEHUS
npenapaToB  MEAMIIMHCKOTO,  MPOMBINIJIEHHOTO W CEIbCKOXO3SHCTBEHHOTO
Ha3HAYCHMUSI.

OcHoBHas 3aja4ya JAUCIUIUIMHBI — PAacCMOTPEHUE OCHOB OHMOTEXHOJIOTHU
MUKPOOPTIaHU3MOB U €€ NMPUKIIATHBIX HAIIPaBICHHUH, (OpMUpOBaHKEe Y 00yYarommuXCcs
Ipe/ICTaBIeHUH 0 BO3MOXHOCTH MCTOJIb30BAHMS OMOTEXHOJOTMYECKUX METO/I0B MpHU
CO3JaHUM MHUKPOOPTaHU3MOB C IICHHBIMH TpPU3HAKAMHU, OBJAJCHHE 3HAHUSIMHU
OCHOBHBIX METOJIOB.

O6y4uenune no auctuIuimHe «MUKpOOHAsE OMOTEXHOJIOTHUS» HAMpPaBICHO HA
dbopmupoBaHue y 00yJaromuXcs CICIYIOMNUX KOMIICTCHITHN:

Koa v HauMeHoBaHM e KOMIIETEHIINH NHankaTopbl 10CTHKEHUST
KOMIIETEHI[MH
IIK-6. CriocoGeH mpoBOIUTh NIIK-6.1. 3HaeT MeTObI MOJYYEHUS
OMOTEXHOJIOTHYECKUE TIPOLIECCHI C MPOIYKTOB OMOTEXHOJIOTUH; CIIOCOOBI
HCIOJIb30BAHUEM KYJIBTYP KyJIbTUBHUPOBAHUS MUKPOOPTAaHU3MOB;
MHUKPOOPTaHU3MOB, KIIETOYHBIX KYJIbTYp MpaBHUJIa SKCIUTyaTaIl[uu
pacTeHUN U KUBOTHBIX OMOTEXHOJIOTMYECKOro 000py10BaHUS;

METObI GUIBTPALIUH, CeTapalluy,
LHEHTPUPYTUPOBaHUs, OTCTAUBAHUS,
GIroTauy WK KOAryJsiliuy; XUMUYECKUe 1
OMOXMMUYECKHE METObI OYMCTKU MPOIYKTa;
TpeOOBaHUs OXpaHbI TPY/Ia;
TE€XHOJIOTMYECKHE NHCTPYKIIMH I10
npousBojcTBy bAB

NIIK-6.2. YMeeT npou3BOAUTH pabOTHI MO
Pa3MHO>KEHHIO U BBIPALIMBAHUIO IIOCEBHOTO
MaTepuaia Juist OMOTEXHOJIOTHUECKOTO
npotiecca noinyuenus bAB; npousBoauTh
0TOO0p 00pa3OB KyIbTYypaIbHON KHUIKOCTH
U1 OMOXUMUYECKOTO U
MHUKPOOHOJIOTHYECKOTO KOHTPOJIS;




OCYIIECTBIIATH pa3feiieHUue KyIbTypaTbHON
KUOIKOCTU U 6I/IOMaCCLI PpasiInIHbIMUA
MCTOAaMU; ITPOU3BOANUTH paGOTBI 110
pa3pyLICHUIO KJIIETOYHOM 000JIOUKH 1
BBIICTICHUIO 1IEJICBOTO TIPOAYKTa
OMOTEXHOJIOTMIECKOTO TTPOU3BO/ICTBA;
IMPUMCHATH OKCTPAKIIMOHHBIC U
MOHOOOMEHHEIE METOABI IJIsI OYUCTKU
IIEJICBOT0 MTPOYKTa OMOTEXHOJIOTHIECKOTO
MIPOM3BOJICTBA OT IPUMeECEH; 00eCTieunBaTh
BBIIIOJIHEHHE IIPOLIECCOB I'PaHyJINPOBAHNUS,
JTPKUPOBAHUS U TaOJIETHPOBAHMS TOTOBOM
MNPOIYKIUA

NIIK-6.3 Bnageetr metogamu
KYJIbTUBUPOBAHHUA MUKPOOPIraHU3MOB-
MpoAYHECHTOB, KIICTOYHBIX KYJIBTYP
JKABOTHBIX U PACTEHUN; cenapanuu
KyJbTYPaJIbHOM KUJIKOCTU U OMOMACCHI JIsI
MIPOBEJICHUS OMOTEXHOJIOTHYECKOTO
Iporiecca; BhIICIICHHS TPOTyKTa OMOCHHTE3a
" IPOBCACHUC OUUCTKHU U
KOHIICHTPUPOBAHMSI; MOTYYEHHS TOTOBOM
dbopmbl (PEpMEHTHBIX MPETIAPATOB,
MPOOHMOTUKOB, TPEOMOTHUKOB, JIEKAPCTBEHHBIX
CPEJICTB, BaKIIMH, OMOYy100peHUA

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucuumnnna «MukpoOHass OMOTEXHOJIOTUS» OTHOCUTCS K DSIEKTUBHBIM
nuctumuinHaM (b.1.2.9]]) gactu, popmupyemoil yqacTHUKaMH 0O0pa3oBaTEIbHBIN
OTHOIIIEHUH, OCHOBHOI 00pa3oBaTeIbHON MpOrpaMMbl OaKkaiaBpuara.

CBeneHnus, uznaraembie B Kypce « MukpoOHast OMOTEXHOIOT U, TOTUIECKU
U COJEpPKaTeIbHO-METOANYECKH CBSI3aHbl C MucnurmHamu: «OOmias Ouonorust u
MUKpooOuonorus», «buoxumus», «XuMus OUOJOTHMUECKH AaKTHUBHBIX BEIIECTBY,
«OcHoBbl OnoTexHojorum», «IlIpombinuiernas Ouotexnonorus», «llpormeccer u
anmapatbl OHMOTEXHOJOTHMYECKUX TMPOU3ZBOACTB», a TaKXKe CO3[daeT 3ajen i
MOCTISAYIOIINX JAUCITUIUIMH, YTIyONsSIOmUX 3HaHUS B MPOPECCHOHAIBHON 00JacTH:
«IIpoueccsl u amnmapatbl OMOTEXHOJOTMYECKUX MPOU3BOJACTBY, «lIpoexTupoBanue
TEXHOJIOTMYECKUX JIMHUNY, «[Ipukiannas sH3uMONOrUsD», « T€XHOMOTHS MOIYUYEHUS
OMOTEXHOJOTUUECKUX MPOAYKTOB», «MenuuuHckas OuoTexHosorusy, «llumieBas
OHMOTEXHOJIOTHAY, «DKOOMOTEXHOJOTHM», «DOTOOMOTEXHOJIOTHS», a TaKXke I
MOATOTOBKU 0akajaaBpOB K BBITIOJTHEHUIO BBIITYCKHON KBaIU(UKAIIMOHHON PaOOTHI.



aKaJeMHUYECKHUX 4acoB (M3 HUX 36 4yacoB — caMOCTOsITeNIbHAS paboTa CTYAEHTOB).

3. CTpykTypa u coaepkaHue JMCUUIIHHbI

O6m1as Tpy10€MKOCTh JUCHUIUIMHBI COCTABISAET 3 3a4€THBIX eAUHUIBI, T.¢. 108

HucuumninHa peanusyercs B 5 ceMecTpe: JeKIuu — 2 yaca B Hexaento (36

4acoB), JJabopaTopHbie paboThel — 2 yac B Henento (36 yacoB), popma KOHTpOJIST —

O9K3aMCH.

3.1 Bwuabl yueOHoi1 paGoThl U TPYI0EMKOCTH
(mo hopmam oOy4deHHUs)

3.1.1. Oynas dopma oOyueHus

Ne n/m . KounuectBo
Buj yueOHoii padoThI
yacoB
1 AyIMTOpHBIE 3aHATHS 72
B ToM uucne:
1.1 Jlexun 36
1.2 CeMHHapCKUE/TIPAKTUYECKHIE 3aHATHSI
1.3 JlaGopaTopHbIe 3aHITHS 36
2 CamocrosiTeJibHasi paboTa 36
3 IIpome:kyTouHasi aTTecTaNus
3adet/mud.3aver/s3K3aMeH IK3aMEH
Hroro 108

3.2 TemaTuyeckuii miaH U3y4eHH s JUCHUILTHHBI
(mo hopmam oOydeHwMs)

3.2.1. Ounas dhopma oOyueHus

TpynoemMKocTh, 4ac
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1 | 1. Benenwue. IIpenmer MuxkpoOHOMH 2 2
o6uorexHonoruu. CoBpeMEeHHOE
COCTOSTHUE W MEePCIEKTHBBI PA3BUTHSL.
2 | 2.00BbeKThl MEKPOOHOJIOTHYECKON 4 4 4

IIPOMBIIIJICHHOCTH.




2.1. [lonmyyeHne NPOMBIIIICHHBIX
MHKPOOPTaHU3MOB

3 2.2 XpaHeHue MPOMBIITUICHHBIX 4 4 4
MHUKPOOPTaHU3MOB.

2.3.IIpaBoBoe I0JIOKEHNE
MTPOMBIIIJICHHBIX MUKPOOPTaHH3MOB.

4 | 2.4. TpeOGoBanwus 0€30aCHOCTH, 2 2 2
MpeAbsIBIsIEMbIE K TPOMBIIIICHHBIM
MHKpPOOpranu3mMaM (IaToreHHOCTb,
aJJIEPreHHOCTh, TOKCUT€HHOCTB ).
Kareropuu MukpoopraHuzMoB 110
naroreHHocTu. UMMyHOTpOITHas
AKTUBHOCTH MPOMBIIIJICHHBIX
mrammoB. ITonsitue o TTJIK.

5 3.OCHOBHBIE THIIBI 2 2 2
OMOTEXHOJIOTMYECKUX MPOIECCOB IO
TUITy MUKPOOHBIX MPOIYLIEHTOB. 3.1.
MuxkpoOHBbI€ ITPOLIECCH B
3aBUCHUMOCTHU OT OTHOIIEHHUS
MPOJYLIEHTA K KUCIOPOLLY.

6 3.2. OcHOBHBIE THITHI MUKPOOHBI3 2 2 2
OMOTEXHOJIOTHH 0 OTHOIICHUIO K
CBETY OaKTEPHAIBHBIX U
YKAPUOTHYECKUX TPOJTYIICHTOB.

7 3.3. OCHOBHBIE THUITBI MUKPOOHBIX 2 2 2
OMOTEXHOJIOTHUH T10
MEXaHO0JIA0UILHOCTH KJICTOK.

8 4, OcoOEHHOCTH CTaguu 4 4 4
OMOTEXHOJIOIMYECKOT0 IIporecca
OMOCHHTE3a B 3aBUCUMOCTH OT
MPUPOJIBI MUKPOOHOTO IMPOJTYIICHTA.

9 5. OcobeHHOCTH MHUKPOOHOTO 8 10 8
OMOTEXHOJIOIMYECKOI0 IpoIecca B
3aBHCHMOCTH OT IIE€JICBOTO MPOJIYKTA.

6. OCHOBHBIE THUITBI MUKPOOHBIX 2 2 2
OMOTEXHOJIOTUH 110 OTHOIICHHUIO K
TpeOOBAHMAM ACENTUKH

7. MUKpOOHOJIOrHYECKUI KOHTPOJIb 2 2 2
MIPOU3BOJICTBA B 3aBUCUMOCTH
MIPOJYIIEHTA U OT IEJIEBOr0 MPOAYKTa

8. Bormpockl 0no3THKH B 2 2 2
OMOTEXHOJIOTHUYECKOM IPOU3BOJICTBE
Hroro 108 36 36 36

3.3 Coaep:xanue THCHHILTHHbBI

1. Beenenue. [Ipenmer MukpoOHOI OnoTexHoIOruu. COBPEMEHHOE COCTOSIHUE
U TEpPCIEeKTUBBl Ppa3BUTHA. XapaKTEPUCTUKA PA3JIUYHBIX BUJOB MPOAYKIUU




MUKpPOOHOJIOTMYECOKON MPOMBIIUIEHHOCTH (MUPOBOW O0BEM MPOM3BOJACTBA B
HaTypaJIbHOM U JCHEKHOM BbIpakeHUH). [lepcriekThBbI pa3BUTHS

2. O0beKTbl MUKPOOHOJI0TrHYeCKOH MPOMBIILIIEHHOCTH

baktpun, apxeu, rTpuObl, BogopocaU. OTIUYUTENbHBIE OCOOEHHOCTH
SYKapUOTUYECKOH M MNPOKAPUOTHYECKOW KIETOK C TMO3ULUUU OMOTEXHOJOTHH.
[IpompblinieHHbIE OMOO0OBEKTHI (IITAMMBI, PaChl, CEPOBAPhI, ACCOLIMALIIN).

2.1. IlonyyeHue NpOMBIIUIEHHBIX MUKPOOPTaHU3MOB.

Cenexiys MpOMBIIIUICHHBIX ITAMMOB U MUKPOOHBIX acconraruii. ['enerrka
KaK TeopeTHYecKasi OCHOBA CEJEKIIMU MUKPOOPTaHU3MOB.

MounekynsipHble OCHOBBI HACJIEICTBEHHOCTH. Perynsuus 3KCIpeccHH T'eHOB.
MyTalMoHHBIH MPOIECC KaK HMCTOYHUK TEHETUYECKOW H3MEHUYMBOCTH. OCHOBHBIC
3aKOHOMEPHOCTH MyTareHe3a. HampaBneHHbI MyTareHe3. MyTaHTHBIE IITaMMBbl —
CYNepIpOTyIIEHTHI.

Metoasl moaydeHus: THOPUIOB U 0TOOpa PEKOMOUHAHTOB Y rpuboB. CiusHue
MIPOTOIJIACTOB Y MUKPOOPTAaHU3MOB — METO]T CO3/IaHUsI THOPHUIHBIX IIITAMMOB.

[Tonyyenue TpancreHHbIX opraHu3MoB. Co3aHuE PEKOMOMHAHTHBIX MOJIEKYI
JIHK. Beligenenue TreHOB il IepeHoca. BEeKTOpHbIE CHUCTEMBI I BBEICHUS
Yy’KEpOAHBIX T€HOB B KJIETKU MPOKAPHUOT U SYKapuoOT. [[puHIKI KOHCTpYUpOBaHUS U
XapaKTEepUCTHUKA MPOMEKYTOUHBIX (KOMHTETPATUBHBIX ) BEKTOPOB HA OCHOBE TUIA3MHU/I.
TexHOoJIOruM Ha OCHOBE T€HHO-MHKEHEPHBIX MUKPOOPIaHU3MOB.

2.2 XpaHeHuE€ MPOMBIIUICHHBIX MHUKpOOpranu3mMoB. CyOKyJIbTUBUPOBAHUE.
XpaHeHHE T1I0J] MUHEpAJIbHBIM MAacjoM. XpaHEHUWE B BOJAE M BOJHO-COJIEBBIX
pacTtBopax. XpaHEHUE BBICYIIMBAHMEM, B TOM YHUCJIE€ Ha TBEPABIX HOCHUTEIAX.
XpaHeHHe 3aMOpaXMBaHUEM IIPU TEMIIEpATypax HUKE TOUKU KPUCTAIIU3ALNN BOJBI.
Kpunokoncepsaiusi, B TOM 4nciie ¢ IPUMEHEHUEM KPUOTIPOTEKTOPOB. JInodunuzamms.
PeBuTanuzanus KyabTyp Hociie JIUTEIbHOTO XPaHEHUSI.

2.3. [IpaBoBOE MOI0KEHUE MTPOMBILIJIEHHBIX MUKPOOPraHU3MOB. [ 'eHeTnuecKas
uaeHTudukanus. [lacnopt mramma MUKpoopranusma (Jij1si 6aKTepuaabHBIX KYJIbTYP,
TpUOHBIX KYJIBTYpP), aCCOIMAIMA MHUKPOOPTaHU3MOB, OakTeprodaroB, KJIETOYHOU
JVHUY, THOPUHBIX KYJTbTUBUPYEMBIX KJIETOK KUBOTHBIX. JIETIOHMpOBAHUE IIITAMMA.
[lareHTOBaHUE MPOMBIIIJIEHHBIX MUKPOOPTaHU3MOB.

2.4. TpeOoBaHus 0€30MACHOCTH, MPEIBABISIEMbIE K IMPOMBIIUICHHBIM
MUKpOOpranu3MaMm (IaTOre€HHOCTh, aJUIEPreHHOCTbh, TOKCUIE€HHOCTh). Kareropuu
MUKPOOPTaHU3MOB MO NATOT€HHOCTH. UMMYHOTpPOTIHAS aKTUBHOCTH MTPOMBIIIIJIEHHBIX
mraMMoB. [lonsarue o ITJIK.

3. OcHoBHbIE TUNIBI 0MOTEXHOJIOTHYECKUX MPOLECCOB MO THUITY MUKPOOHBIX
NPOAYLEHTOB



3.1. MukpoOHble TpoLecCchl B 3aBUCHUMOCTH OT OTHOIIECHHS MPOIYLEHTAa K
KHCIIOPOAY.

AspobHoe  kynbTuBUpoBaHUe. [Ipumepsl mpoayuentoB. CrocoObl mogauu
KUCIIOpOJIa W yAalieHus yriekuciaoro raza. Cucrembl adpauuu. H3MmeHeHue
NOTPeOHOCTU B KUCIIOPOJIE B MPOIECCE POCTA KYIbTYPHI.

AHa’poOHOE KyJnbTUBUpOBaHUE. [IpuMepsl TPOIYLEHTOB U TMPOIECCOB.
Cnioco0bl ycTpaHEeHHs KUCIIOPO/ia U3 MTUTATEIbHO CPEIbl.

3.2. OCHOBHBIC THUIBI MHUKPOOHBI3 OMOTEXHOJOTHI MO OTHOIIEHUIO K CBETY
OakTepUabHBIX U DYKAPUOTUUYECKUX MPOTYLIEHTOB.

KynbruBupoBanue ¢GHoToTpoPHBIX MHUKPOOPraHU3MOB. OIHOKJIETOYHBIE U
HUTYATBIE TPOAYIIeHThI. OCOOEHHOCTH KyIbTHBUPOBaHUS. [I[pUMEphI MPOMBIIIICHHBIX
npoiieccoB.  OTKpBITBIE  BOJOEMBI, 3aKPBIThIE  CHCTEMBI  KYJIbTHUBUPOBAHUS.
dotobuopeakTopel.  TOHKOCIOWHBIE W IUIACTHHYATBIE  (DOTOOMOPEAKTOPHI.
dotobuopeakTopel TpyOuaToro Ttuma. DOTOOMOpPEaKTOpPHl IMAHEIHHOTO THIIA.
doToOMOpeaKkTOPhl IITyOMHHOTO THUTIA.

3.3. OCHOBHBIE THUIIBI MUKPOOHBIX OMOTEXHOJOTHH IO MEXaHOJIAOWIBLHOCTHU
KJIETOK.

[lopor TpaBMOPE3UCTEHTHOCTH i OakTepuid, OMHOKIETOYHBIX  TPUOOB,
MUIETHAIBHBIX TPUOOB, HUTYATHIX Bogopociei. KyabTUBUpOBaHUE OJHOKIETOYHBIX
MUKpPOOpPraHu3MoB.  KyJlbTHUBUpOBaHHME  MHIIENUATIBHBIX  MHUKPOOPTaHHU3MOB.
CoBpeMeHHBIE OHMOTEXHOJIOTHYECKHME TIPOILECChl C HCIOJB30BAaHUEM T'PUOHBIX
npoayneHToB. OCHOBHBIE apaMeTPhl, TEXHOJIOTHYECKUE U aNMapaTypHbIC PeIICHHUS.
Coippe anis  OUMOTEXHOJOTUH C  HUCIOJIb30BAHMEM TPUOHBIX MPOIYILIEHTOB.
OcoOeHHOCTH CTaauM TOJATOTOBKM ITOCEBHOTO MaTepuana. buopeaktopsl mms
KyJTbTUBUPOBAHUSA MEXAaHOJAOWIBbHBIX  MUIETHAIBHBIX TpuboB. I[lapameTrps
KynbTUBHUpOBaHUA. OCOOEHHOCTH CTaauU BbIENEeHUS U cymku. KoHTponb mporecca
IPOU3BOJICTBA U TOTOBOM MPOIYKITUU.

4. OcoOeHHOCTH CTaAUM OMOTEXHOJOTHYECKOro mpouecca OMOCHMHTE3a B
3aBHUCUMOCTH OT MPUPO/IbI MUKPOOHOI0 MPOAYLEHTA

OcoOeHHOCTH  TOATOTOBUTENBHOW  cTaguu  (mpeadepMeHTAIMOHHOMN).
[lonyueHne MNOCEBHOro MaTepHasia, NUTaTeNbHOM cpeabl. OCOOEHHOCTH CTaaus
KyJIbTUBUpOBaHUs ((hepmeHTanuu, OuocuHte3a). OCOOEHHOCTH CTaausl pa3leieHuUs
KyJIbTYpaTbHOU XUAKOCTH. OCOOCHHOCTH CTaAMs BBIACICHHS IIEJCBOTO MPOIYKTA
(BHYTPUKJIETOYHOTO, BHEKJIETOUYHOro). OCOOCHHOCTH CTaJWM OYMCTKUA MPOAYKTa.
Oco0eHHOCTH CTaausi KOHIICHTPUPOBaHUs MPoAykTa. OCOOEHHOCTH CTauu CYIIKH.

5. Oco0eHHOCTH MHKPOOHOr0 OHOTEXHOJOTHYECKOr0 Ipomecca B
3aBHCHMOCTH OT 1LI€JIeBOT0 NMPOAYKTA
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buomnpenapatbl  KU3HECIIOCOOHBIX ~ MHUKPOOPTAHU3MOB  JUISI  CEJIBCKOTO
XO3SUCTBA:  CpPEACTBA  3allUTHI  PACTCHHM, DHTOMAIATOTCHHBIE  Ipemaparthl,
OakTepuanbHble YA0OpEHUs, 3aKBACKH JIJISI CHIIOCOBAHUSI KOPMOB, OMOIeTPaIaHThI.

buomnpenapatbl  KU3HECIIOCOOHBIX  MHUKPOOPTAHM3MOB  JUISI  THIIEBOTO
UCTIOIB30BaHUS: TIEKAPCKUE APOKIKH, 3aKBACKU AJISI MOJIOUKO-KUCIIOTO TIPOU3BO/ICTBA,
3aKBACKH JIJIS1 TPAIUIIMOHHBIX OMOTEXHOJIOTMYECKUX MPOTYKTOB.

buomnpenapathl )kM3HECTTOCOOHBIX MUKPOOPTaHU3MOB MEIUIIUHEIL: IPOOUOTHKH,
npernapatsl il OaKTepruoTepanuu, OaKTepUiTHbIC BaKITUHBI, OaKTepruodary.

buoTtexHomornueckne MPOAYKTHI HA OCHOBE WHAKTUBHPOBAHHON OHMOMACCHI
KJIETOK W TIPOAYKTHI €€ TepepabOTKH: KOPMOBBIC APOXOKH, TPUOHOW MHMIICIIUH,
6uomacca (HoTOTPOPHBIX MUKPOOPTaHU3MOB.

broTexHoI0rnYecKHne MPOIEeCcChl C HCIOIb30BAaHUEM IIITAMMOB-/IECTPYKTOPOB U
ux accoumanui. Ilonck npoayueHToB. Accomuanuu AecTpyKTopoB. Ilpumepsl
npoIieccoB  OWojerpafanud  KCEHOOMOTHKOB. [Ipupoansle  acconuanuu
OMOIECTPYKTOPOB CTOYHBIX BOJI.

buoTtexHonornyeckue mpenapatbl (YUCThIE U TEXHUYECKHE) Ha OCHOBE
POJYKTOB METa00JIM3Ma MUKPOOPTaHU3MOB: BUTAMUHBI, aMUHOKHUCIIOTHI, (PEPMEHTHI,
AHTUOMOTHKH, OWOJUNUABI, TOPMOHBI, TOJUCAXAPU[bl, OPraHUYECKHE KHUCIOTHI,
MUTMEHTBI, TAHOJI, MHUILEBbIE BOJIOKHA, BAKIIMHBI, (DE€POMOHBI, JIUCUTOPHI, TPOAYKTHI
KOMIUIEKCHOM mepepaboTKi MUKPOOHBIX MacC U METaOOJUTOB (HU30JSTHI OEITKOBBIX
BEIIIECTB, MUKPOOHBIC Macia).

MuUKpOOHOTEXHOJIOTHYECKHE TIpoIecChl B OMoOdHepreTuke (OMOTOILIHBO,
yTIEBOA0PO/IbI, OMora3, OMOTOTUIMBHBIC AIEMEHTHI U P. ).

buoreorexnonornueckue mpouecchl  (JUTOTPOQHBIC MHUKPOOPTaHU3MBI)
XeMonuToTpo(HBIE OAKTEPUH U YCIOBUS X OOUTAHUS B MECTOPOKICHHSIX TTOJIE3HBIX
uckonaeMbix. OpranoTpodHbie 6aKTEpUH, BOCCTAHABIUBAIONINE CYIb()ATHI, )KETIe30 U
mapranen. CHIMKaTHbIE MUKPOOPTaHU3MBI.

Kyunbie n mom3eMHbie OMOT€OTEXHOJIOTUUECKHE MPOIIECCH BBIIICIAYNBAHUS
METAJUTOB U3 CYJIbPUIHBIX PYTHBIX MECTOPOKICHUIA U OTBAJIOB (OTX0I0B 0OOTAIICHUS
pyn). TexHomorndeckne CXeMbl MPOIECCOB W OCHOBHBIC PEAKIMH OMOOKHCICHUS
MUHEPAJIOB, COJICPKAIINX [[BETHHIC METAILIBI.

buornapomeranmmyprudeckue TpOIECChl MOTYUYEHUsT 30J10Ta U3 CYJIb()UIHBIX
KOHIIEHTPATOB, OCHOBHBIC PEAKIINH U TEXHOJIOTUYECKAS CXEMa.

buornapomeTtammyprudeckue MPOIECChl TMONYYCHHS] IBETHBIX METAIOB W3
CyJTb()HUTHBIX KOHIICHTPATOB, TEXHOJIOTUIECKHE CXEMBI MTOTYICHUS MEIN U IIMHKA.

[TpoMpbITIUIeHHBIE  OUOTIPOIIECCHI MOJTyYCHHS] TBETHBIX U OJaropoHBIX
METaJUIOB M3 CYIb(UIHBIX KOHIEHTpaToB. McciemoBaHus 1O WHTEHCH(DUKAIIAN
MPOIIECCOB OMOOKHUCIICHUS CYIb(UIHBIX MUHEPAJIOB.
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TexHuyeckue (HEOUHUIEHHBIE) OMOTEXHOJIOTHYECKHE MpenapaThl Ha OCHOBE
KyJIbTUBUPOBAHUS MUKPOOPIaHNU3MOB.

JlexapcTBEHHBIE IpeNapaThl IJIs IEPOPATBHOTO IPUMEHEHHS.

JlexapcTBeHHBIE MpenapaThl B MHbEKIIMOHHOU (hopMme.

6. OcHOBHbIC THIIBI MHKPOOHBIX OHOTEXHOJIOTHMH 10 OTHOULICHUIO K
TPeOOBAHUAM ACENTHUKU

Acenrtuyeckas (pepMeHTalrs, YCIOBHO aCEeNTUYECKas, HE aCENITUUYECKAas.

[IpuHIMOBl acenTMKd B OWOTEXHOJOTMYECKUX NPOU3BOACTBaX. BuusHue
NOCTOPOHHEN MUKPO(DIIOPHI Ha 3P(HEKTUBHOCTH MUKPOOHOJIOrMUYECKUX MPOU3BOICTB.

7. MukpoOHMOJIOTMYECKHI KOHTPOJb NPOU3BOJACTBA B 3aBHCHMMOCTH
NMPOAYLEHTA U OT eJIeBOI0 MPOAYKTAa

KonTtponps OakTepuanbHbIX NpOAYLHEHTOB. KOHTPOIb TpHOHBIX MPOIYIIEHTOB
(OMHOKJIETOYHBIX, TUIECHEBBIX, Oa3MAHAIbHBIX). MUKPOOHONIOTHYECKUH KOHTPOIb
[IEJIEBOrO0 MPOAYyKTa. MUKpPOOHUOJIOTHYECKUN KOHTPOJIb CTOKOB, BBIOPOCOB B
atmocdepy.

8. Bonpochbl 0MO3THKH B OMOTEXHOJIOTHYECKOM MPOU3BOICTBE

3.4. TemaTuka ceMHHAPCKHUX/NMPAKTHYECKHUX U JIAOOPATOPHBIX 3aHATHH
3.4.1. CemuHapcKue/MpaKkTUUECKHUE 3aHITHUS
He nmpenycMoTpeHbl yueOHBIM IIIAHOM

3.4.2. JlabopaTopHbIe 3aHATHUS

JlabopatopHass pab6ora Ne 1. VYrioyOneHHOe 3HAKOMCTBO C TEXHUKOH
nabopatopHbIX pabot. bezonacHocTh pu paboTe ¢ MUKPOOPTaHU3MaMH.

Jlabopatopnas padota Ne 2. Beigenenue 6akTepraibHBIX KYJIbTYP

Jlabopatopnas padota Ne 3. Beigenenue rpuOHbBIX KyJIbTyp

Jlabopatopnas padota Ne 4. Paznenenue rpuOHBIX U OaKTEPUATBHBIX KYJIbTYP

JlaGoparopnas pabora Ne 5. Pa3aeneHue 6a3uuaibHBIX U TUICCHEBBIX TPHUO-
HBIX KYJIbTYP

Jlabopatopnas padota Ne 6. OnpeneneHne mopora TpaBMOPE3NCTEHTHOCTH MH-
[ETHATBHBIX KYJIbTYP

Jlabopatopnas padota Ne 7. OnpeneneHne mopora TpaBMOPE3NCTEHTHOCTH MH-
IeHATBHBIX KyIbTyp. OlleHKa pe3yabTaTa

Jlabopatopnas padota Ne 8. KynpTuBUpOBaHNE MOJOYHOKUCIBIX KYIBTYP

Jlaboparopnast padota Ne 9. KynbruBupoBaHue JpoxKKeBbIX KyJIbTyp. OneHka
OMoMacchl, KOJIMYECTBA KIETOK

Jlaboparopnast padota Ne 10. KynpTuBupoBaHuEe OakTEpUaNIbHBIX KYJBTYP.
OrneHka 6MOMAacCChI, KOJIMYECTBA KICTOK
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JlaGopatopHast pab6ora Ne 11. KynpTuBHpOBaHME MMHIIENHUATBHBIX KYJIBTYP.
OneHka OMomMacchl, KOJIMYECTBA KIETOK

Jlaboparopnas pabota Ne 12. MeTonabl onpeaeieH!s KOHTaMUHAIIMU MTpoIecca
KyJIbTHBUPOBAHHSI.

Jlaboparopnas pabota Ne 13. MeTonabl onpeaeieHus KOHTaMUHAIIUY MIpoIecca
KyJnbTuBHpOBaHus. OlleHKa pe3yabTaTa

Jlaboparopnas pabota Ne 14. OneHka KOHTaMUHAIIUKA OMOTEXHOJIOTMYECKOTO
POAYKTA.

Jlaboparopnas pabora No 15. OnieHka KOHTaMUHAIMKA OMOTEXHOJIOTMYECKOTO
npoaykra. O1eHka pe3yibTara.

JIaGopatopnas padota Ne 16. Konramunaius npouecca KyJbTUBUPOBaAHUS
MHKPOBOJOPOCIEN

JlaGoparopnas pabora Ne 17. IIpuem oTuera mo j1abopatopHbIM paboTam

JlaGoparopnas pabota Ne 18. [Ipuem oTdera mo j1abopatopHbIM paboTam

3.5. TemaTuka KypcoBbIX NPOEKTOB (KypPCOBBIX padoT)
He npenycMoTpeHsl yueOHBIM IIIaHOM

4. YueOHO-MeTOAMYECKOEe M MHPOPMALIMOHHOE 00ecTeuyeHne

4.1. OcHoBHas JuTEpaTypa

1. buproko B.B. OcHoBsI npombiniuieHHON 6noTexHonorun. — M.: KonocC, 2004.
- 296 c. Anpec xpanenus yi. I1. Kopuaruna, 22.

2. Oo6mas 6uorexHosorus / yueoOnuk: Pesun B.B., H.A. Atbiksn, E.B. JIusicbkuna,
J.A. Kagumanues [np.]: moa obmieit penakiueii akagemuka A.M. Mupourau-
koBa . — Capanck.: 3-Bo MopaoBckoro ynusepcureta, 2019. — 426 c.

3. Meroapl BbIieNeHNS U KyJIbTUBUPOBAHUS MUKPOOPTAaHU3MOB: y4eOHOE TMOCO-
oue / T.U. I'pomoBeix, E.A. I'opmmaa, O.H. Cunésa. — MockBa: MockoBckuii
ITomurex, 2022. — 143.c.

4. IepmmOanenko, H.B. buorexnonorus / H.B. llpimbGanenko ; Poccmiickuii rocy-
JNapCTBEHHbIN negarornyeckuii yuusepcuteT uM. A. U. I'epuena. — Cankr-Ile-
tepOypr : PITIY um. A. . I'epuena, 2011. — Y. 1. — 128 c. : 1. — Pexxum go-
CTyIa: o MOJIMUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=428265

4.2 ]IonoJIHUTEJILHAS JIUTEPaTypa

1. l'opnenko, B.A. Hayunsle ocHOBbI Ouotexnonoruu / B.A. I'opaenko, H.M.


http://biblioclub.ru/index.php?page=book&id=428265
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Kyry3ona, C.K. [Iatynuna ; MunuctepctBo oOpa3zoBanus U Hayku Poccuiickoit dene-
panuu, denepabHOE rOCYJapCTBEHHOE OIOKETHOE 00pa30oBaTEIbHOE YUPEKICHHUE
BbICILIETO TIpOo(deccHOHaIbHOro 00pa3oBaHus «MOCKOBCKUN MENarorn4ecKuid rocy-
NApCTBEHHBIN yHUBepcUTeT». — Mocksa : [Ipomereit, 2013. — Y. 1. HaHoTexHOIOTMH B
ouosioruu. — 262 c. : wi., Tabm1., cxeM. — Pexum ngoctyna: mo moanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=240486

2. Tuxonos, I'.Il. OcHoBel 6uorexuojyornu / I'.I1. Tuxonos, 1.A. Munaega ;

MunucrepcerBo Tpancnoprta Poccuiickoin @enepanuu, MockoBCKasi roCy1apCTBEHHAs
akaJeMus BOJHOro TpaHcnoprta. — Mocksa : Anbranp : MICABT, 2009. — 133 c. : Ta0m.,
cxeM., mwi1. — Pexum pgoctyma: mo mommucke. — URL: http://biblioclub.ru/in-
dex.php?page=book&id=430056

3. Cmronsies, B.I1., [Tnomko, E.A. OcHoBbI OuoTexHoNOrMU. HaydHble OCHOBBI

ouorexHonoruu: yuebnoe nocobue [Inextponusiit pecypc]/B.I1.CmtonsieB.- CaHKT-
[leTepOyprckuii TocynapCcTBEHHBIN JiecOTeXHUYeCKUi yHuBepcutet, 2012.- 112c.-
URL :https://e.lanbook.com/book/4531

4. Mukpobuonorust ¢ OCHOBaMH OHOTEXHOJIOTMH (TEOpUsi U TpakTuka) /
I'.I1. [llyBaesa, T.B. Ceupugona, O.C. Kopueesa u ap. ; Hayu. pea. B.H. Kanaes ; Mu-

HUCTEPCTBO oOpa3oBaHus U Hayku PD, BopoHexckuii Tocy1apcTBEHHBI YHUBEPCH-
TE€T UHKEHEPHBIX TEXHOJIOTUN. — BopoHex : BOpOHEKCKHI rOCyapCTBEHHBI YHU-
BEPCUTET MHXKEHEPHBIX TexHojorui, 2017. — 317 c. : tabmn., rpad., wi. — Pexxum mo-
cryma: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=482028

(mara obpamenus: 17.10.2020). — buGauorp.: c. 311-312. — ISBN 978-5-00032-239-
0. — TeKcT : JIEeKTPOHHBIH.

5. Herpycos, A. 1. Mukpobuomnorus: Teopus 1 npakTuka B 2 4. YacTs 1 : yue0d-
Huk 11 By30B / A. U. Herpycos, U. b. KotoBa. — Mocksa : U3gatensctBo HOpaiit,
2020. — 315 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-03805-7. — Tekcr :
anekrpornsblit // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450147 (maTa 00-
pamenus: 09.08.2021).

6. Hetpycos, A. 1. MukpoOuosorus: Teopust ¥ mpakTrka B 2 4. YacTts 2 : yuel-

Huk st By3oB / A. W. Hetpycos, U. b. KoroBa. — Mocksa : U3znarensctBo FOpaiiT,
2020. — 332 c¢. — (Bwicmee o6pazosanue). — ISBN 978-5-534-03806-4. — Texcr :
anekTpoHHbIi  //  OOpasoBarenvHas  tuatrpopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/451769

7. KycroBa H.A. JlabopaTopHblii HpakTHKyM IO MHUKpoOHojoruu. — M.,
MI'YUD3, 2006 r. - 209 c.

8. I'panora H.b., badycenko E.C., 'oproBa W.b. JlabopaTtopHbIi IPaKTHKYM TIO
obmeit mukpobuonoruu. — M: JleJIu mpunat. — 2004. — 144 c.



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
https://urait.ru/bcode/450147
https://urait.ru/bcode/451769
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9. MenunuHckas MUKpoOuoorus : yueonoe nocooue / nox pea. B.W. [lokpos-
ckoro.- 4-e wu3g., crepeor. - M. : I'DOTAP-Memuma, 2010. - 768 c.
http://www.studmedlib.ru/ru/doc/ISBN9785970415306-0006/001.html

10. dapmaneBTHUecKas OMOTEXHOJIOTHS : PYK. K MIPAKT. 3aHATHUAM : yueO. M0co-
oue / C. H. OpexoB ; nox pen. B. A. beikoBa, A. B. Katnunckoro. - M. : T'90TAP-
Menua, 2013. - 384 c.: http://www.studmedlib.ru/ru/books/ISBN9785970424995.html

11. Muxpo6Has 6uorexnonorus / noa pen. O. H. Unsunckoit ; KI'Y. - Kazans :
H3n-Bo KI'Y, 2007. - 424 c.

4.3 DJaeKkTpoHHBbIe 00pa3oBaTebHbIE PeCypchl
1. DOP ne pazpabotan

4.4 JluueH3HOHHOEe M CBOOOJHO PpacnpocTpaHsieMoe TpPOrpaMMHoOe
obecrieueHune
He nipenycmorpeno

4.5 CoBpemMeHHBbIE npogeccnoHaIbHbIE 0a3bl JTAHHBIX "
HH(OPMALMOHHBbIE CTIPABOYHbIE CHCTEMBI
Ilepeuennb pecypcoB cetu UHTepHET, JOCTYNHBIX /151 0CBOCHUS TMCUHMIINHBI:

HaumenoBanmue Ccbuika Ha pecypc JocTynHocTh

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ JlocTymiHa B ceTH
HHuTtepuer 6e3
OrpaHUYEHUI
IPR Books https://www.iprbookshop | JoctymnHa B ceTu
.ru/ WutepHer 6e3
OrpaHUYEHUN
basa naHHBIX Hay4HOI http://www:.elibrary.ru JoctymHo

ANIEKTPOHHON OMOJIIMOTEKH
(eLIBRARY.RU)

CBoOoHEIH TocTyn B KpynHeimyro | www.ncbi.nlm.nih.gov/P | Joctynna
0a3y Hay4HBIX JaHHBIX B oOxactu | ubMed
onomenuimHckux Hayk MedLine,
BKJTIOYasi OMOXUMUIO

Hayunas snektponnas 6Gubmuoteka | http://cyberleninka.ru/ JoctymnHa

«KUBEPJIEHHKA»
Odunmaneueiit  caiit  ®dexpepauuu | Www.febs.org JoctymnHa
EBpPOIEHCKUX OMOXMMUYECKUX

00I111eCTB



http://www.studmedlib.ru/ru/doc/ISBN9785970415306-0006/001.html%2010
http://www.studmedlib.ru/ru/doc/ISBN9785970415306-0006/001.html%2010
http://www.studmedlib.ru/ru/books/ISBN9785970424995.html
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
http://cyberleninka.ru/
http://www.febs.org/
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I[Ipodeccuonanbubie 6a3bl JAHHBIX

Web of Science Core Collection — | http://webofscience.com | Hocrymno
MoJIUTEMaTHIecKasi peepaTHBHO-
oubnmorpaduueckas
HHAaYKOMCTpHUYCCKasd
(bubmmomeTpuyeckas) 6aza JTaHHBIX

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

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

baza maHHBIX HYKJICOTHIHBIX www.ncbi.nlm.nih.gov/G | JloctymHo
IMOCJIEI0BATENBLHOCTEN enbank

5. MarepuajibHO-TeXHUYeCKOe o0ecneyeHmne
Aynutopus s JdeKIuOHHbIX 3aHsaTuid Ne 5504 (115280, r. Mockga, yiI.

ABTO3aBojcKas, A. 16 ctp. 1), obopymoBaHHas: CTOJNBI y4eOHBIE CO CKAMBSMH,
ayJIUTOpHAs TOCKA, MYJIbTUMEIUNHBIN KOMIUIEKC (IEPEHOCHOU MPOEKTOpP, HOYTOYK).
PaGouee MecTo npenogaBaTens: CTOM, CTYII.

JlaGoparopus kadenpsr «Xumouorex» AB54046 (115280, r. Mocksa, yi.
ABTo3aBojackas, a. 16 crtp. 1), obGopymoBaHHas: aboOpaTOpHBIE CTOJIbI, BECHI
naboparopasie  DX-2000, Becer mnpenmsuonHble AND, xumudeckas Molika,
namuHapHbii 00kc baBn-01-«Jlamunap-C»-1,2, mkad cymuasHO-CTepUIN3aMOHHBIHI
Memmert, meiikep, MIMTKa aeKTpHuecKas gadoparopuas Rommelsbacher RK 501,
tepmoctat 1801Bi, doTodnexkTpokomopumerp KDK-2, X0m0auabHUK AJIS XpaHSHUS
KYJIbTYp, MUKPOCKOII MuKMea 6, MUKPOCKOII, OCHAILIEHHBI KaMEpPO COEMHEHHOM C
KOMITBIOTEPOM, MHUKPOCKOMBI ydeOHble 15 MmITyK, CTEpEOMHKPOCKON 2 IT.,
neHTpudyra, cymmiabHb 1mkad, aBTroxma BK-75, aBTOmMaTtMueckwe TUNETKH,
AIIEKTPUUECKHE HACOCHI JIJT MUTIETOK, MATHUTHBIE MEIIAJIKH, TabopaTopHas mocy/ia asis
POBEACHUS Ta0OPATOPHBIX 3aHATUM, CTEIIAXKU C HAYYHOU JINTEpaTypoil.

Jlabopatopus kadenper «Xumbuorex» AB5405a,6 (115280, r. Mocksa, yiI.
ABTO3aBOjCKas, A. 16 ctp. 1), obopymoBaHHas: TaOOPATOPHBIE CTOJBI, BBITSHKHOU
mkad, Becsl npenm3nonabie KERN, Bechl anammtudeckue Vibra, amamutudeckue
Becwl Sartorius ENTRIS 224-1S, 220r/0,1Sartorius Group GmbH, ciekrpodoromeTp
Shimadzu UV mini 1240, aBromaTtW3upoBaHHas yCTaHOBKA ]IS PA3JIOKCHUS TI0
Ksempmamro LOIP LK-100, maGopatopHass ycTaHOBKa: XpomaTorpadudeckue
MpOIeCChl  pa3jielicHus: ToHKochoiHas xpomatorpadus (TCX) Phywe Systeme
GmbH, marauTHBIe Memanku, crekrpodoromerp I1BD-5300, pH-metp DkoHHKC,


http://webofscience.com/
http://www.ncbi.nlm.nih.gov/Genbank
http://www.ncbi.nlm.nih.gov/Genbank
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muctwnsitop GFL 2001/4, xumuyeckast moiika, TymOa uist xpanenus: JIBX, kamepsr
xpomaTtorpapuyeckue AJii TOHKOCIOMHOW XpomaTorpapuu, XUMUYECKUE PEAKTHUBBI,
BBITSDKHBIE IIKa(bl, XOJOAMJIBHUK, JlabopaTopHas mocyda Mg MpPOBEACHUS
1a60paTOPHO-MPAKTUUECKUX 3aHATHIM.

Jlaboparopust kadenpsl «Xumbuorex» AB 5406a. (115280, r. Mocksa, yi1.
ABTO3aBojcKas, A. 16 ctpoeH. 1 (5 xopmyc)). JlabopaTtopHbie CTOIBI, OHOPEaKTOD,
yCTaHOBKa OapoMeMOpaHHOW (pUIbTpaluy, BaKyyMHBIM CYIIMIIBHBIN IIKad, menkep
MUKpPOOHOJIOTHYECKU, (POTOOMOpPEaKTOp, YCTAaHOBKA JUIsl  KYJbTUBUPOBAHUSA
dboTtorpodos, melikep-uHkyodaTop IKA® KS 4000 1 control.

CtyneHTsl Ha 3aHATHSAX OoOecleyYeHbl WHJIMBUIAYaJbHBIMH MHUKPOCKOIMAMH,
aBTOMATUYECKUMHU MUNETKAMHU, TaO0OPaTOPHOU MOCYA0M, peaKTUBaMHU.

6. Metoanyeckue peKoOMeHIaAMHU

6.1 MeToanuyeckue peKOMeHIANNH 1JIs1 TPenoaaBaTeJs no
OpraHM3anuu 00y4eHust

OcHOBHBIM  TpeOOBaHMEM K TPENOJABAHUIO JUCIHUIUIMHBI  SIBISETCS
TBOPUYECKHM, MPOOIEMHO-IHATIOTOBBINA MOAXO0M, MO3BOJSIOMIUNA MOBBICUTH MHTEPEC
CTYJIEHTOB K COJICPKAHUIO YUeOHOTO MaTepHaia.

OcHoBHast (opMa M3yUEHHUS U 3aKPETUICHHs] 3HAHUW MO TON JUCIMIUIMHE —
JeKIMOoHHas U JaboparopHas. [IpenogaBarens MODKEH MOCIEA0BATEIBHO BHIUUTATD
CTyJIEHTaM psiJ JICKIUH, B XOAE€ KOTOPBIX CJIEAYyeT COCPEIOTOYHTh BHUMAHUE Ha
KITIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOTO MaTepuana, a TaKke
OpraHu30BaTh IMPOBEACHUE TMPAKTHUECKUX 3aHATUA TakuM o00pa3oM, YTOOBI
AKTUBU3UPOBATh  MBIIUIEHHE CTYJIEHTOB, CTHUMYJIUPOBATh  CaMOCTOSITEIILHOE
U3BJICUEHUE HMU HEO0OXO0AMMON uH(POpPMalUUMU U3 PA3NUYHBIX HCTOYHHUKOB,
CPAaBHUTEJIBHBIA ~ AHAJIU3 METOJOB  PEIICHMH, CONOCTAaBICHUE IOJIYYEHHBIX
pe3ynbTaToB, (POPMYIUPOBKY M apryMEHTAILMI0 COOCTBEHHBIX B3IJISOB HA MHOTHE
CIIOPHBIE TIPOOJIEMBI.

Henp nmabopaToOpHBIX 3aHITHI — 00ECHEYUTh KOHTPOJb YCBOEHHUS Y4EOHOTO
MaTepHaja CTyJE€HTaMH, pacClUMpeHHe W YIUIyOJICHHE 3HAHWM, MOJyYEHHbIX UMM Ha
JeKIUSIX M B XO0Je camMocTosTenbHOM pabothl. lloBbimenue 3ddexTuBHOCTH
NPAKTUYECKUX  3aHATUH  JOCTUTAeTCs  IMOCPEJICTBOM  CO3JaHUS  TBOPYECKOI
00CTaHOBKM, pacroJiaraloliell CTyIEHTOB K BbICKa3bIBAHUIO COOCTBEHHBIX B3IJISI0B U
CY)KJEHUH M0 00CYKIAaEMBbIM BOIIPOCAM, JKEIAHHUIO y CTYJIEHTOB MOPAdOTaTh y JOCKU
IIPU pELICHUU 3a/]a4.

[lociie KaXIoro JEKIMOHHOTO, J1a0OpaTOPHOrO M MPAKTHYECKOTO 3aHATHS
cellaTh COOTBETCTBYIOIIYIO 3alKMCh B JKypHAJaX ydeTa IOCEHIaeMOCTH 3aHSITHI
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CTYJI€HTaMH, BBISICHUTB y CTAPOCT y4E€OHBIX IPYII IPUYMHBI OTCYTCTBHUS CTYJEHTOB
Ha 3aHATHAX. [IpOBOAMTH TPyNIIOBBIE M MHAWBHUAYAJIbHBIE KOHCYJIbTALMU CTYJICHTOB
[0 BOIIPOCaM, BO3HHUKAIOIIMM Yy CTYAEHTOB B XOJE€ MX IOATOTOBKH K TEKYyIIEH U
IPOMEXKYTOYHOM aTTECTAllMU MO Y4eOHOW AUCUMUIUIMHE, PEKOMEHJ0BaTh B MOMOIIb
y4eOHbIE U IpyTrue MaTepHalibl, a TAK)KE CIPABOYHYIO JIUTEPATYPY.

OneHka BbICTaBIISIETCS MPENOIaBaTeNeM U OOBSBIISIETCS MOCTIE OTBETA.

[IpenogaBarenb, NPUHUMAIOIIANA 3K3aMEH, JUYHO HECET OTBETCTBEHHOCTH 3a
NPaBUIIBHOCTD BBICTABJICHUS OLIEHKHU.

6.2 MeToauyeckue yKa3aHus AJis1 00y4aOIMXCS M0 OCBOEHHUIO
AUCHUTITHHBI
Pabora cTyneHTa HanpaBieHa Ha:

. U3YYCHHE TEOPETHYCCKOr0 Marepuaia, IMOJArOTOBKAa K IMPAaKTHUYCCKUM
3aHATHSAM, J1A0OPATOPHBIX 3aHATUSAM W BBINOJHCHUE MPAKTHYECCKUX paboT H
n1abopaTopHBIX PabdoT.

. MOJITOTOBKA MW BBHINIOJHEHWE TECTUPOBAHUS C  HUCIOJb30BaHUEM
0011eo06pa3oBaTeIbHOTO TTOpTaja

CamocrosiTenbHas paboTa CTyI€HTOB MPEACTABIsIET COO0N BayKHEHIIEe 3BEHO
y4eOHOro rmnpoiiecca, 0e3 MpaBWIBHON OpraHu3alid KOTOPOro OOydYarolIuiics He
MOJKET OBITh BICOKOKBATU(PHUITUPOBAHHBIM BBHIITYCKHUKOM.

CTyAeHT AOMKEeH MOMHUTh, YTO HAYMHATH CAMOCTOATEIbHBIC 3aHATHS CIEIyeT
C MIEPBOTO CEMEeCTpa 1 MPOBOJIUTH UX perysipHO. OueHb BaXKHO MPUIIOKUTHh MAKCUMYM
YCUJIMH, BOJIM, YTOOBI 3aCTaBUTh Ce0s1 padOTATh ¢ IMOJTHON HATPY3KOH C TIEPBOTO JTHS.

He crnenyer oTkiansiBaTh paOOTy Takke M3-3a HEpabOYEro HACTPOECHUS WIIH
OTCYTCTBUSI BJOXHOBEHHsA. HacTpoeHue Hyx HO co3maBaTh camoMy. [loHumaHue
HEOOXOIMMOCTH BBITIOTHEHUSI PAaOOThI, 3HAHWE I1IEJH, OCMBICICHHE TEPCICKTHBBI
0JIaroMpPUATHO BIHSIOT HA HACTPOCHUE.

Kaxxnplil cTyieHT JOMKEH caM IUIAHUPOBATh CBOIO CAMOCTOSITENIBHYIO padoTy,
UCXOJl U3 CBOMX BO3MOXKHOCTEH W MPUOPUTETOB. DTO CTUMYIUPYET BBHITIOTHEHUE
paboThI, co3maeT Oojiee CIOKOWHYIO OOCTAHOBKY, YTO B HTOIC IOJOXXHUTEIHHO
CKa3bIBA€TCS HA YCBOCHUU MaTepHaa.

Baxxno monHee ydecTb 00CTOSTENIhCTBA CBOCH pabOTHI, YACHUTH, UYTO SBIISCTCS
TJIaBHBIM Ha JJAHHOM JTare, KaKyl MOCIIeI0BATEIBbHOCTh Pa0OTHl BHIOpATh, YTOOBI
BBITIOJTHUTH €€ JIY4IlIe ¥ C HANMEHBIITUMHU 3aTpaTaMy BPEMEHHU U YHEPTHUH.

JIist mIIomOTBOPHON pabOThl HEMAJIOBAXKHOE 3HAUCHHWE HMeEeT O00CTaHOBKa,
opranuzanus pabodyero wmecrta. HyxHO 100UTBCSA, 4YTOOBI MECTO pPaOOTHI MO
BO3MOKHOCTU OBUIO MOCTOSIHHBIM. PaboTa Ha NMPUBBIYHOM MECTE JejaeT ee Ooliee
I00TBOPHOM. [IpOAyKTUBHOCTE paOOTHI 3aBUCUT OT MPABUIBHOTO YEPEIOBAHUS
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Tpyaa u oTabixa. [loaToMy KaxkJple yac WJIM JBa ClENyeT aenaTh nepepbiB Ha 10-15
MHHYT. BBIXOQHBIE THU JIydllle OCBATUTH AKTUBHOMY OTHABIXY, 3aHATUSAM CIIOPTOM,
IPOryJIKAMH Ha CBEXEM BO3AyXe M T.A. Jlaxke NEepeKatoYyeHue ¢ OJHOr0 BHIA
YMCTBEHHOU pabOThl Ha APYTOM MOXKET CIY>KUTh AKTUBHBIM OTJBIXOM.

CTyAeHT 10KEeH MOMHUTD, UTO B Ipoliecce 00yUeHHs BaXKHEHIIYIO POJIb UTPAET
camocTosiTeNbHas padbora ¢ KHUrod. Hayuntbcs paboTaTh ¢ KHUTOM — BajkKHEWIas
3ajaya crygeHTa. be3 3Toro HaBblka OyJeT Ype3BbIYAHO TPYJHO H3Yy4aTh
OpOrpaMMHBIA MaTepuall, ¥ MHOTO BpeMeHH OyAeT MOTPaueHO HEPALMOHAIBHO.
PaGota ¢ KHMroil ckmajnpIBaeTCs U3 yMEHMsI MOA00paTh HEOOXOJUMBbIE KHUTH,
pa3zo0paTbcs B HUX, 3aKOHCIIEKTUPOBATh, BIOPATh II1aBHOE, YCBOUThH U IPUMEHHUTH HA
IIPAKTHKE.

CtyzneHTbl, TPOMYCTUBIINE 3aHATHS W/WIM HE CIaBIMe Bce JabopaTOpHBIE
paboThl He JAoMycKaroTcs K 3k3aMmeHy. CTyaeHT, NpOMyCTHBIIMN Ja0OpaTOPHYIO
paboTy M0 YBaKUTENHHOW MPUUMHE UMEET MPaBo €€ 0TpaboTaTh B KOHIIE ceMecTpa (He
6onee 3 mabopaTopHBIX padoT).

7. MOHJ OLEHOYHBIX CPEJACTB

7.1. MeToabl KOHTPOJISI M OLIECHUBAHUSA Pe3yJbTATOB 00y4eHHUS
J1o naTel IpoBeAEHUS TPOMEKYTOUHOM aTTECTALIMU CTYJICHT JOJKEH BBIOIHUTD
BCce PaOOTHI, MPEeayCMOTPEHHBIC HACTOAMIECH pabouell mporpamMMoi JTUCIUILUIHHBI.
[Tepedyenb 00s3aTeNBHBIX PAOOT U (pOpMa OTUETHOCTH TIPECTABIICHBI B TaOIHUIIE.
[lepedyenp 00s13aTeabHBIX PaOOT, BBHIMOJHAEMBIX B TEUEHHUE CEMECTpa IO
TUCIUTUINHE « MUKPOOHAst OMOTEXHOIOTHS.

Bun paboTbt dopma OTYETHOCTH U TEKYILErO KOHTPOJIS
JlaGopaTtopHbie OdopmnenHsie OTYETHI (>xypHan) 1ab0paTOPHBIX pabor,
paboTHI NPEIyCMOTPEHHBIX paboyeil MpOrpaMMON JUCIHMILIMHBI C OTMETKOM

NpenojiaBaTessi «3a4TeHO», €CIU BBIMOJIHEHb W O(OPMIICHBI BCe
paboTHI.
DK3aMeHaI[MOHHAS CpencTtBo UTOTOBOM OILIGHKH CTENEHH JOCTHKEHHS OO0YYaroIIMMHCS
pabota (uToroBasi | IMIIAHUPYEMBIX PE3yJbTaTOB OOY4YEHHUS MO JUCIHUIUIMHE Ha OCHOBE
attecranus) (OP) MUCHhMEHHOM YK3aMEHAIIMOHHON PabOThI

7.2. Onucanue moka3aresieii M KpUTepHeB OLEHUBAHHMS KOMIeETEHIIUIA,
(¢opMupyeMBbIX 10 UTOraM OCBOCHHSI THCHMILIMHBI (MOAYJIfA), ONMCAHUE LIKAJ
OLICHMBAHMS.

[loka3ateneM OUEHUMBAHMS KOMIIETEHUMA Ha pa3IMYHBIX dTanax ux
(opMHUpOBaHUS SIBISIETCS JTOCTHKEHHE O0YYaIOIMMUCS IUIAHUPYEMBIX Pe3yJbTaTOB
00y4eHHsI 10 JUCHUIUIMHE (MOAYJIIO).
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Onucanue mokaszarejieii 1 KpUTepueB OLEHMBAHUS KOMIETEeHUHH, (PDOPMUPYEMBIX N0 UTOraM OCBOEHMS JWCHHUILIUHBI
(MoayJist), onmMcaHHue KA OLleHUBAHMS.

IToka3zarTeian

Kpurepun onenuBanuns

2

3

4

5

IIK-6. CiocobeH npoBoAUTh OMOTEXHOIOTHYECKUE MPOLIECCHI C UCMOJIB30BAaHUEM KYJIBTYP MUKPOOPIaHU3MOB, KJIETOUHBIX
KYJbTYp PAaCT€HHI U KUBOTHBIX

3HaAEeT METO/IbI OJyYECHHUS

MPOJIYKTOB OMOTEXHOJIOTHH;
CIOCOOBI KyJIbTUBUPOBAHHUS
MHUKPOOPIraHU3MOB; paBUiia

OO6yuaromuiics
JIEMOHCTPHPYET TIOTHOE
OTCYTCTBHUE HJIH
HEI0CTaTOYHOE

OOGyuarommiics
JTEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBHE 3HAHUM
CIoCcO0OB KyJIbTUBHPOBAHUS

OOyuarommuiics
JEMOHCTPHUPYET YaCTUIHOE
COOTBETCTBHE 3HAHUM
croco0oB

OOyuaromuiics JeMOHCTPUPYET
MOJTHOE COOTBETCTBHE CIIETYIONTNX
3HaHUH CITOCOOOB KYJIbTHBHPOBAHUS
MHKPOOPTaHU3MOB, CBOOOTHO

JKCIUTyaTaluu COOTBETCTBUE 3HAHUNI MHUKPOOPTaHHU3MOB. KyJIbTUBUPOBaHUS IIPUMEHSIET MTOJIyYCHHBIC HaBBIKH B
OMOTEXHOJIOIMYECKOTIO Croco0oB JlomyCKaroTCsl 3HAYUTEIBHBIE | MUKPOOPTaHU3MOB, HO CUTYalHAX IOBBIILICHHON
000pyZI0BaHUs; METO/IbI KyJIbTUBUPOBAaHUS OLUIMOKH, IIPOSIBIIAETCS JOIIyCKaOTCs CJIOXKHOCTH.

GbwibTpanuy, cenaparum, MHUKPOOPTI'aHU3MOB HEI0CTaTOYHOCTh 3HAHUH, 110 | HE3HAUUTEIbHbIE OLIMOKH,

LHEHTpUPYTUPOBaHHUS, psAny MOKa3aTeNeu, HETOYHOCTH, 3aTPyAHECHHUS

OTCTauBaHUsA, (IIOTALUU 00yyYaroIUiCs UCIIBITBIBAECT | IIPU aHATTUTUYECKUX

WJIM KOAryJIsiLuy; 3HAUUTENIbHbIC 3aTPYAHECHNS | OllepalMsX, IEPEHOCEe

XUMHUYECKHE U IIPU ONIEPUPOBAHUU YMEHUH Ha HOBBIE,

OMOXUMHUYECKUE METObI 3HAHMSMM IIPU UX IIEPEHOCE | HECTaHJAPTHBIE CUTYALUH

OUYUCTKHU IIPOJYKTA; Ha HOBBIE CUTYyalUH.

TpeOOBaHUS OXPaHbl TPYAR;

TEXHOJIOTUYECKUE

MUHCTPYKLIAU o

npousBojacTBy bAB

YMeer npou3BOIUTh Oo6yuaromuiics Ob6yuarommiics Ob6yuaromumiics OOyuaromuiicsi IeMOHCTPUPYET
paloThI 1O Pa3MHOXKEHUIO U | AEMOHCTPUPYET MOJIHOE | IEMOHCTPUPYET HEMOJTHOE JEMOHCTPUPYET YACTUYHOE | IIOJIHOE COOTBETCTBUE
BBIPAIIUBAHUIO [IOCEBHOIO | OTCYTCTBUE WIH COOTBETCTBUE COOTBETCTBUE YMEHUN TPOU3BOJUTH PabOTHI MO

MaTtepuana Jist
OHMOTEXHOJIOTUYECKOTO

HEAOCTATOYHOC
COOTBCTCTBHC

YMEHHUH POU3BOJUTD
paboThI 1O Pa3MHOKEHUIO U

YMEHUN TPOU3BOIUTH
paboThI 1O Pa3MHOKEHHIO

Pa3MHOXKCHUIO U
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npouecca noiayuyeHus bAB;
IIPOU3BOJIUTH OTOOP
00pa3IoB KyJbTypaTbHOU
KUJIKOCTH JIJISI
OMOXUMUYECKOTO U
MHUKpPOOHOJIOTMYECKOTO
KOHTPOJISI; OCYIIECTBIISTH
paszeneHue KyiabTypaabHON
KHUJKOCTH U OMOMAacChI
Pa3IMYIHBIMU METOIAMH,
MIPOU3BOJIUTH PabOTHI 11O
Pa3pyLICHUIO KIETOYHOM
000JIOYKH U BBIIEIIEHUIO
1L[EJIEBOT0 MPOIYKTa
OMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA; TPUMEHSATH
9KCTPAKIIMOHHBIE U
MOHOOOMEHHBIE METO/IbI JIJIs
OYHUCTKH IEJIEBOTO
MPOJIYKTa
OMOTEXHOJIOTHUECKOTO
MIPOU3BOJICTBA OT
npuMeceii; obecreynBaTh
BBITIOJTHEHHE MPOIIECCOB
TpaHyJIUPOBAHHUS,
NpaXUPOBaHUS U
TabJIeTUPOBAHUS TOTOBOM
MPOTYKIIHH

YMEHHUI TPOU3BOJIUTH
paboThI TIO
Pa3MHOXKEHHIO U
BBIPAIIUBAHUIO
MOCEBHOT'0 MaTepuasa
TUIs
OMOTEXHOJIOTUIECKOTO
rporiecca; MpOU3BOIUTD
otOop 0OpasioB
KYJbTypaJIbHON
KUJKOCTH IS
OMOXUMHYECKOTO 1
MHKPOOHOJIOTTIECKOTO
KOHTPOJISI; OCYILIECTBIISATh
paznenenue
KYJIbTYpaJbHOU
KUJKOCTU U OHOMAacChl
Pa3IUYHBIMU METOJIAMH;
MIPOU3BOJIUTH PAOOTHI 11O
pa3pyLIEHUIO KJIETOYHOU
000JIOUKH U BBIACICHUIO
L[EJIeBOTO MPOIYKTa
OMOTEXHOJIOTHYECKOTO
MIPOU3BO/ICTBA.

BBIPANTUBAHUIO TTOCEBHOTO
MaTepuana Jis
OMOTEXHOJIOTUYECKOTO
nporecca; MpON3BOIUTh
oTOop 00pasioB
KYJIBTYPAITLHOM KUIAKOCTH
JUISL MUKPOOHOJIOTHUECKOT O
KOHTPOJISI; OCYIIIECTBIISATh
paszieneHue KyabTypajlbHON
JKUIKOCTH 1 OMOMACCHI
Pa3TUIHBIMU METOJIAMH;
MIPOU3BOJIUTH PAOOTHI 11O
Ppa3pyLICHUIO KJIETOYHOMN
000JIOYKH U BBIIEIEHUIO
LIEJIEBOT0 MTPOIYKTa
OMOTEXHOJIOTUIECKOTO
IIPOU3BO/JICTBA.

JlomyckaroTcsi 3HaYUTENIbHbBIE
ook, MIPOSBIISICTCS
HEJOCTAaTOYHOCTh 3HAHMM, IO
pany MoKa3aTenei,
0o0y4aromuiicss UCHBITHIBACT
3HAUUTENbHbIC 3aTPYTHEHHS
IIPU OTIEPUPOBAHUY 3HAHUSIMHU
IpU WX TMEPEeHOCe Ha HOBBIC
CUTYallUH.

Y BBIPAIIBAHHIO
MIOCEBHOTO MaTepHaa Juls
OMOTEXHOJIOTUIECKOTO
nporiecca; MPOU3BOIUTh
oTOOp 00pa3ioB
KYJBTYPAITbHOU KUIKOCTH
JUIsL MUKpPOOHMOJIOTMYECKOT O
KOHTPOJISI; OCYIIECTBIISTh
pasjeneHue
KYJIBTYPAITLHOM KUIKOCTH
1 6MoMacchl pa3IMYHbIMU
METOJIaMH; TTPOU3BOIUTH
paboThI IO pa3pyIICHUIO
KJICTOYHOU 000JI0UYKHU U
BBIICTICHUIO 1I€JIEBOTO
MPOIYKTa
OMOTEXHOIOTHYECKOTO
IIPOU3BO/JICTBA.

BBIPANTUBAHUIO TTOCEBHOTO
MaTepuaa Jis
OMOTEXHOJIOTHYECKOT0 IIPOIIecca;
MIPOU3BOIUTEH OTOOP 00Pa3IOB
KYJIbTYPILHOM KUKOCTH IS
MUKpPOOHOJIOTUYECKOT0 KOHTPOJIS;
OCYILECTBIIATH Pa3JielieHUE
KYJBTYPAIbHOM KUIKOCTH U
OMOMAcCCHI Pa3IMYHBIMHA METOJIaMU;
MIPOU3BOJIUTH PabOTHI 11O
pa3pyIICHUIO KIETOYHONW 000TI0UKH
Y BBIJICTICHHIO [I€JIEBOTO MPOTYyKTa
OMOTEXHOJIOTHYECKOTO
npon3BojicTBa. CBOOOAHO
MIPUMEHSIET MOJIyYEeHHbIE HaBbIKU B
CUTYallUAX TOBBIIICHHOMN
CJIOHOCTH.
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Biageer meronamu
KyJIbTHBUPOBAHUS
MHUKPOOPTaHU3MOB-
MIPOAYIIEHTOB, KIIETOYHBIX
KyJbTYp )KUBOTHBIX H
pacTeHui; cernapanuu
KyJbTYPAJILHOM KUJKOCTH U
O6uomaccsl Jyis MPOBEICHUS
OMOTEXHOJIOTHIECKOTO
mporiecca; BhIICICHUS
MPOJYyKTa OMOCHUHTE3a U
MIPOBEJICHUE OYMCTKH H
KOHIEHTPHUPOBAHMS,
MOJTy4€HHUsI TOTOBOM (hOPMBI
(hepMEHTHBIX MPENapaToB,
MPOOHUOTUKOB,
MPEOMOTUKOB,
JIEKapCTBEHHBIX CPE/CTB,
BaKIIMH, OMOYI00peHU

OO6yuatromuiics
JEMOHCTPHPYET MOJTHOE
OTCYTCTBHE BJIAJICHHS
WJIM HEJIOCTATOYHOE
BIIQJICHUE METOIaMH
KyJIbTHBUPOBAHUS
MHUKPOOPTaHU3MOB-
MPOJIYIICHTORB; Cenapauu
KyJbTypaJIbHON
KUJKOCTH U OMOMAaCChI
JUTSL TIPOBEICHUS
OMOTEXHOJIOTHIECKOTO
IpolLiecca; BbIAETICHH
MPOIyKTa OMOCUHTE3a U
MIPOBEJIEHUE OYUCTKH U
KOHIEHTPUPOBAHMUS;
MIOJIy4E€HHUS TOTOBOM
(hopmbl PepMEHTHBIX
IpenapaTos,
MPOOUOTHKOB,
MPEOMOTHUKOB,
JIEKapCTBEHHBIX CPECTB,
BaKIIMH, OMOya00peHuit

OOGyuaromuiics
JIEMOHCTPHUPYET HETIOJIHOE
BJIQJICHUE METOJIaMH
KYJIbTHBUPOBAHUS
MUKPOOPTaHU3MOB-
MPOYIIEHTOB; CemapaIun
KYJIBTYPAITLHOU KUIKOCTH U
O6roMacchl Jyisd MPOBEICHUS
OMOTEXHOJIOTUIECKOTO
TpoIiecca; BhIICICHUS
MpoayKTa OMOCHHTE3a U
MPOBEJICHUE OYUCTKU U
KOHIICHTPUPOBAHUS;
MOJTy4YEHUsI TOTOBOM (hOPMBI
(bepMEHTHBIX MpernapaTosB,
MpOONOTHUKOB, TPEOMOTHUKOB,
JICKapCTBEHHBIX CPEJICTB,
BaKIMH, OMOYA00pEeHHI
Jlomyckarorcsi 3HaYUTeNIbHbIE
OLINOKY, MPOSIBISIETCS
HEJOCTAaTOYHOCTh 3HAHUH, 110
psily ToKa3aTeleH,
00y4aroluics UCTIBITHIBACT
3HAYUTENbHbIE 3aTPYAHECHUS
pU ONEPUPOBAHUU
3HAHUSIMH TIPU UX TIEPEHOCE
Ha HOBBIE CUTYAI[UH.

OOyuaromuiics
JEMOHCTPHUPYET YaCTHIHOE
BJIQJICHUE METOJIaMHU
KYJIbTHBHUPOBAHUS
MHUKPOOPTaHU3MOB-
MPOYIIEHTOB; Cemapaun
KYJBTYPAITLHOU KUIKOCTH
1 OMoMacchl JIst
MIPOBEICHUS
OMOTEXHOJIOTHIECKOTO
poIiecca; BhIICICHUS
MPOJYyKTa OMOCHHTE3a U
MIPOBEJICHIE OYUCTKH U
KOHIICHTPUPOBAHUS,
MOJTy4Y€HUsI TOTOBOU (hOPMBI
(dhepMEHTHBIX MpernapaTos,
MPOOHUOTHKOB,
MpeOUOTHKOB,
JICKapCTBEHHBIX CPEJICTB,
BaKIMH, OMOYI00pCHUH,
HO JIOMTYCKaIOTCs
HE3HAYUTEeNbHbIC OIINOKH,
HETOYHOCTH, 3aTPYyAHECHUS
[IPU AHATUTUYECKUX
orepanusx, mepeHoce
YMEHUI Ha HOBBIE,
HECTaH/IaPTHHIE CUTYaIUH.

OOy4aromuiics JeMOHCTPHPYET
IIOJIHOE BJIAJICHUE METO/IaMU
KYJIbTHBUPOBAHUS
MHUKPOOPTaHU3MOB-TIPOTYLIEHTOB;
cernapanuy KyJiabTypaabHON
JKHJIKOCTH U OMOMACCHI ISt
MPOBEICHUST ONOTEXHOIOTUIECKOTO
nporiecca; BhIJICIICHUS MPOYKTa
OMOCHHTE3a U TIPOBEICHUE OYHCTKH
¥ KOHIICHTPUPOBAHUS; TTOTyYICHUS
roToBoi (popMbl GepMEHTHBIX
[pernapaToB, MPOOHOTHKOB,
peONOTUKOB, JIEKAPCTBEHHBIX
CpEJ/ICTB, BaKIMH, OMOYyT100pEHUIA.
CBOOOHO MPUMEHSIET MOIYYECHHbBIE
HABbIKU B CUTYalLUSX MOBBIILIEHHOM
CJIOHOCTH.
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7.3 OueHo4HbIE CpeACTBA

7.2.1 Texymuii KOHTPOJIb

7.2.2 TlpomexyTo4Has aTTeCTALMs
[ITxasbl OLEHUBAHUS PE3YJIBTATOB IIPOMEKYTOUHON aTTECTALMU U UX OIMCAHUE:

DopMa NPOMEKYTOYHOM ATTECTALMHU: IK3AMEH

[IpomesxyTouHas arrectanus oOydaromuxcs B (opMe 3K3aMeHa MPOBOJUTCS IO
pe3ynbTaTaM BBITIOJIHEHHSI BCEX BUIOB y4eOHON paboOThI, MPESyCMOTPEHHBIX YYEOHBIM
IUTAHOM M0 IaHHOM JTUCUUIUIMHE (MOJIYJIIO), TPU ATOM YUUTHIBAIOTCS PE3yJIbTaThl TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH B TeueHHe cemecTtpa. OLEHKa CTENeHW JOCTHUKEHUS
OoOy4YaromMUMHCS TUIAHUPYEMBIX pe3yJbTaToB OOy4YeHHs MO AMCHMILUIUHE (MOMAYJIIO)
IPOBOJUTCS MpENnoAaBaTeyieM, BEAYIIMM 3aHATHS IO JUCHUIUIMHE (MOAYJIO), METOAOM
JKCHEPTHOW oOueHKH win myteM TtectupoBaHus B CZO. Ilo utoramMm mnpoMexkyTOYHOMN
aTTeCTallMM MO0 JUCLUIUIMHE (MOJYJIFO) BBICTABISETCS OLEHKA «OTIUYHO», «XOPOIIOY,
«YIIOBJIETBOPUTEIBLHO» WIH «HEYAOBICTBOPUTEIBLHO.

K npoMexyTo4HOM aTTeCTallUU JOIIyCKAKTCS TOJIBKO CTYAEHTHI, BBIIIOJIHUBIINE BCE
BUABl yueOHON paldoThl, NPEIyCMOTPEHHblE paboyeil mporpaMMmol MO JUCHUIIIMHE
«buoxumusy (IPOILIN MPOMEKYTOUHBIH KOHTPOJIb (KOHTPOJIbHBIE PaOOThI), BHITOJIHUIN U
3AIIUTHIINA JTA00paTOpPHBIE PabOTHI).

IkaJsa oueHMBAHUA Onucanue

Brimonsaensl Bce  BHBI yqe6H017I pa6OTBI, npeaAyCMOTPCHHLIC
y‘le6HBIM IIJIaHOM. CTy,Z[eHT ACMOHCTPHUPYCT COOTBETCTBUC 3HaHPII>i,
YMGHHﬁ, HAaBBbIKOB IIPpHUBCACHHLBIM B Ta6J'II/II_IaX HOKa3aTeH€ﬁ,
OnepupyceT HpI/IO6peTeHHLIMI/I S3HAHUAMH, YMCHUSIMHU, HABBIKAMU,
IIPUMCHACT UX B CUTyallUAX MMOBBIIIEHHON CJIOKHOCTH. HpI/I 3TOM
MOTYT OBITH AOIIYIICHbI HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUSA IIPU aHAJIMTHYCCKUX OIICpalluiaX, IICPEHOCE 3HaHHUU U
YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallNH.

OTJINYHO

BoimonHeHsl Bce BUAbI y4yeOHOW paboOThl, MpPEAyCMOTPEHHBIE
yueOHbIM  minaHoM. CTyleHT  JIEMOHCTPUPYET  YacTUYHOE
COOTBETCTBUE 3HAHWI, YMEHMH, HaBBIKOB IIPUBEICHHBIM B
Xoporo TabaMIax Mokaszaresel, onepupyeT NpUOOPETEeHHBIMU 3HAHUSMH,
HO JIOMYCKAIOTCSl HE3HAaYMTEeNbHbIE OMIMOKH, HETOYHOCTH NpHU
AQHAINTUYECKUX ONEpALUAX, 3aTPYIHAETCS MPU IEPEHOCE YMEHUN
Ha HOBbIE, HECTAHJAPTHBIE CUTYALINH.

BoimonHeHsl Bce BUABI y4ueOHOW pabOThI, MPEAyCMOTPEHHBIE
Y 10BJIETBOPUTEIILHO yueOHbIM  1aHoM.  CTyIneHT  JeMOHCTPHPYET  HEIOJIHOE
COOTBETCTBUE 3HAHWM, YMEHHH, HABBIKOB IIPUBEICHHBIM B
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TabaMIax MoKas3aresiel, onepupyeT NpuoOPETEeHHBIMU 3HAHUSIMH,
AO0IIYCKAarOTCA 3HAYUTCIIBbHBIC OH_II/I6KI/I, HETOYHOCTH npu
AHAJIMTHYCCKUX ornecpanusax, HUCIIBITBIBACT 3HAYUTCJIIBbHBIC
3aTPYAHACTCA IPpHU NPUMCHCHUN HABBIKOB B HOBLIX CUTYyallUAX

HeynosnersopurensHo

He BbimonHen oauH wunu Oosee BUAOB yueOHOM paboTHI,
IPEAyCMOTPEHHBIX Y4eOHBIM IIaHoM. CTyneHT AEMOHCTPHPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM
B TaOnMIaX IMOKa3aTesel, JOMYyCKalTCs 3HAYUTENbHbIE OLINOKH,
IPOSBIISETCS OTCYTCTBHE 3HAHUI, YMEHUH, HaBBIKOB IO psAy
NoKa3aTesel, CTYy/JEHT HCIBITHIBAET 3HAYUTENbHBIE 3aTPYAHECHUS
IIpU ONEPUPOBAHUM 3HAHUSIMU U YMEHMSIMM TIPU UX IEpeHOce Ha
HOBBIE CUTYallUU.

3auTeHo

BrimonHensl Bce BBl y4eOHOW pabOThI, MPETyCMOTPECHHBIC
y4eOHbIM 11aHoM. CTyZICHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHUM, HaABBIKOB TMPUBEJICHHBIM B TaOJHIaX IOKa3aTeleH,
OoTiepUpyeT MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMU, HABBIKAMU,
MPUMEHSIET UX B CUTYyaIUsAX MOBBIMIEHHON CIIOXHOCTH. [Ipu sTOM
MOTYT OBITh JOMYIIEHb HE3HAUNUTEIhHBIC OIMWOKH, HETOYHOCTH,
3aTPyAHCHHS TIPU aHATUTHYECKHUX OTepaIusix, IEPeHoce 3HaHUHN 1
YMEHUN Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIUH.

He 3aureno

He BeImonHeH oauH wiak Oojee BUIOB Yy4eOHOW padoTHI,
MPEyCMOTPEHHBIX y4eOHBIM IUTAaHOM. CTYICHT JIEMOHCTPHPYET
HETIOJTHOE COOTBETCTBUE 3HAHUH, YMEHUH, HABBIKOB IIPHUBEICHHBIM
B TaOJMIIAX IOKAa3aTesIeH, JOMYCKAITCS 3HAYUTEIbHBIC OIITHOKH,
IPOSBIIACTCS OTCYTCTBHE 3HAHHWM, YMEHHH, HaBBIKOB IO pSIy
MOKa3aTeJIel, CTYJCHT HCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHCHHS
IIPH ONEPUPOBAHUM 3HAHUSAMH W YMEHHSIMH TIPU UX IIEPEHOCE Ha
HOBBIC CUTYaIIUH.

Bomnpochbl K 3k3aMeHy N0 JUCHUIIMHE «KMUKPOOHBbIEe OMOTEXHOJIOTHH»:

1. Hcropus pazBUTHSI MUKPOOHOJIOTHUECKON MTPOMBIIIJIEHHOCTH

N

3. OrnmmuuTtenbHbIE 0OCOOCHHOCTH DYKAPHOTUYECKON U IPOKAPUOTHIECKON KIIETOK

buonornueckre 00bEKThl B MUKPOOHOW OMOTEXHOJIOTUHU

C IMO3UILIMHU OMOTEXHOJIOTUU

4. Knaccudukaiys MUKPOOHOTOTHIECKUX MTPOU3BOICTB IO TUITY HUCIIOIH3yEeMOTO

nporecca 1 000pyI0BaHUs

5.  Mopdonoruueckue 0COOCHHOCTH MUKPOOPTaHU3MOB C TOUKH 3pEHUs OUOTEX-

HOJOTHYCCKOI'O ITPOU3BOACTBA

6. HoBble HampaBiIeHUS B COBPEMEHHOM MPOMBINIJICHHOW MHUKPOOUOIOTHH

7. TpeboBaHus, NpeabsABIIEMble K MUKPOOHBIM mIpoayleHTaM. [lepcrnexkTuBHBIE

PNkl MUKPOOPTaHU3MOB

8. OOBEKTHI U METOABI MTPOMBITINICHHON MUKPOOHOJIOTUN




10.
11.

12.
13.
14,
15.
16.

17.
18.
19.
20.
21.

22,
23.
24,
25.

26.
217,
28.
29.

30.
31.
32,
33.
34,

35.
36.

37.
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Coipbe 11 MUKPOOMOJIOTMYECKUX NPOU3BOACTB. OCOOEHHOCTH BBIOOpA IS
Pa3HBIX TPYIIIT MUKPOOPTAaHU3MOB

Cnoco0bl TOATOTOBKU CHIPBS JJI1 MUKPOOUOJIOTHYECKOTO POU3BOICTBA
Coznanue NpOMBIIUICHHBIX ITAMMOB MUKPOOPTaHU3MOB-TIPOIYIIEHTOB COBpE-
MEHHBIMH TCHHO-MHKCHEPHBIMU METOIaMH

MuUKpoOpraHu3Mbl, UCIOIb3YEeMble B MUKPOOMOJIOTMYECKON TPOMBIIIIIEHHOCTH
OcHOBHBIE OTpaCI MUKPOOHOJIOTHYECKON MPOMBIILICHHOCTH

MeTo1bl BBIICTICHUS U3 MPUPOJIBI IMOTEHITUATBHBIX IIITAMMOB-TIPOYIICHTOB
Cenekiusi MPOMBIIIJICHHBIX IIITAMMOB U MUKPOOHBIX acCOITHAITUI
['eHeTHUECKHE METOIBI TIOJYYCHUS TIPOMBIIIUICHHBIX IITAMMOB MHKPOOPTaHU3-
MOB

MeTo1bl YCOBEPIIICHCTBOBAHUS ITPOMBIIIUICHHBIX IIITAMMOB

[TpuHIUIIBI TOMCKA ITAMMOB JECTPYKTOPOB

[TpuHIMIIBI TOMCKA M TaAMMOB-TIPOTYIICHTOB

[Tomy4yeHre BBICOKOAKTUBHBIX IIITAMMOB MUKPOOPTaHH3MOB

MeTonbl TpaJIUIUOHHON CENIEKIIMU B TMOJTYYEHUU MPOMBIIUICHHBIX IIITAMMOB
MUKPOOPTaHU3MOB

HarmnpaBieHHbIi MOUCK MPOIYIEHTOB aHTUOMOTHUKOB

[Tony4yeHune akTUBHBIX MPOAYILEHTOB MUKPOOHBIX (PEPMEHTOB

[IpaBoBOE MOJOKEHNE TPOMBIITUIEHHBIX MUKPOOPTaHHU3MOB

[laTeHTOBaHME TPOMBIIIEHHBIX MUKPOOPTaHU3MOB OCOOEHHOCTH KYJIHTHBH-
POBaHUSI MUKPOOPTaHMU3MOB Ha MOBEPXHOCTH JKUJIKHX MUTATEIBHBIX CPEJl
[ToBepXHOCTHOE KYJIBTUBHUPOBAHNUE HA TBEP/IBIX MUTATEIBHBIX Cpelax
['myO6uHHOE KYJITUBUPOBAHUE B *KUAKUX MUTATEIBHBIX Cpeaax

['myO6uHHOE KYyJIBTUBUPOBAHUE HA TBEPJIBIX MUTATEIBHBIX Cpeaax

Crioco0bl peryaupoBaHusl METa00IM3Ma MUKPOOPTaHU3MOB C IIEJIbIO TTOBBIIIIE-
HUS 3G (HEKTUBHOCTH MOTYUYEHHUS [IETIEBOTO MPOTyKTa

Bona kak KOMIIOHEHT NUTATEIBHON CPEABI U SKCTPAT€HT

MeTtonbl XpaHeHUs KyJIbTYP

Mertonp! uaCHTHPUKAIUA MUKPOOPTAHU3MOB

KonudecTBeHHBIE XapaKTEPUCTUKH POCTA M MPOJYKTUBHOCTA MHUKPOOPTAHH3-
MOB

Oco0eHHOCTH TIOIYYeHUE MTOCEBHOTO MaTepHuaia I pa3HbIX TUIIOB MUKPOO-
HBIX OMOTEXHOJIOTHit

OCHOBHBIC HCTOYHHUKH CHIPHS JIJIT MUKPOOHOJIOTUIECKOM TPOMBITIIIEHHOCTH
TpebGoBanus, IpeIBABISIEMBIE K CHIPHIO JIJIST PA3IMYHBIX MUKPOOHBIX OMOTEXHO-
JIOTUI

OCOOEHHOCTH THTATEIBHBIX CpPEN IS KyJbTUBHPOBAHUS TPOMBIIIICHHBIX
IIITAMMOB MHUKPOOPTaHU3MOB



38.
39.
40.
41.

42.

43.
44,

45.
46.

47.

48.

49.
50.

ol.
52,
53.
o4,
95.
56.
S7.
58.
59.
60.
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[TpuHuunel nogdopa KyJIbTyp MUKPOOPTaHU3MOB JIJIsl PA3JIMUHBIX MPOU3BOJICTB
[Tony4yenue 6uonpenapaToB, COAEPKAIUX KU3HECTOCOOHBIE MUKPOOPTaHU3MBI
buonpenapatsl Ha OCHOBE METa0OJIUTOB MUKPOOPTaHU3MOB
MukpoOHOI0THYECKHE MPOLIECCHl U CTAJUU, UCIOJIb3YEMbIE B NMPOU3BOICTBAX
KHCJIOMOJIOYHBIX IIPOJAYKTOB, CbIpa, Macia, KBaca.

Mosnounokucioe 6poxenue. I'omo- u rerepodepMEeHTATUBHOE MOJIOUHOKHUCIIOE
OpokeHue. XapaKTepruCTUKa OCHOBHBIX CBOWCTB MOJOYHOKHUCIBIX OaKTepHil
ApomaTtooOpazyroriue, Me30(puIbHbIE U TEPMOQPUIBHBIC IIITAMMBI
OJHOLITAMMOBBIE 1 MHOTOIITAMMOBBIE 3aKBACKU M UX NMPUMEHEHUE B MIPUTO-
TOBJICHHMH MOJIOYHOKHUCIIBIX TPOYKTOB U B XJIeOONEUEeHUN

[Tpobuotuku u npeduoTuku. [IpuHIune! mogdopa MpPoIyIIEHTOB

TpebGoBanus 6e30MacHOCTH, MPEABSIBISIEMbIE K MPOMBIIUICHHBIM MUKpPOOpra-
HU3MaM. brno0e30macHOCTh B MPOMBIIIUIEHHOW MUKPOOUOJIOTUN

[TonsaTue o IIJIK. Bo3aelicTBue Ha OpraHu3M 4YeJI0BEKa IIPOMBIIUIEHHBIX Opra-
HH3MOB

['pynmbl HEMATOr€HHBIX NPOMBIIUIEHHBIX MUKPOOPTaHU3MOB IO CTENEHU BO3-
NENUCTBHS HA OPTaHU3M YEJIOBEKa

ITJIK B Bo3myxe paboueit 30HBI U aTMOC(HEPHOM BO3yXe

OcHoBHBIE TpodeccroHanbHbIe 3a00JIeBaHUs PAOOTHUKOB MHUKPOOHOIOTHYE-
CKHX MPOU3BOJICTB

Oco0eHHOCTH KyJIbTHBUPOBAHUE adPOOHBIX U aHaYPOOHBIX MPOIYIICHTOB
OcobeHHOCTH KyIbTHBUPOBaHUS PoTOTpOhOB

[lonsiTHE TPAaBMOPE3UCTEHTHOCTH MPOAYIIEHTA

Oco0eHHOCTH KyJIbTUBUPOBAHMS MEXAHOIAOMIBHBIX MPOIYIIEHTOB
Oc00EeHHOCTH aCeNTUYECKUX U HE3AIIHUIIEHHBIX MUKPOOHBIX OMOTEXHOIOTUIA
MukpoOHOIOTHYECKUN KOHTPOJIb aCENITUYECKOTO Mpoliecca
MukpoOHOIOTHYECKUN KOHTPOJIb HE3AIUIIIEHHOTO TTpoliecca

Bormpocskl 6103THKH B MUKPOOHO# OMOTEXHOIOTUA

[Ipon3BOACTBO C UCMOIB30BAHUEM MMATOTE€HHBIX MUKPOOPTaHU3MOB

[Tonstue o IJIK B MUKpOOHOIOrMYECKOM MTPOU3BOICTBE



