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1. Ilean ocBOEHHUSI AUCHUILIMHbI

K  oCHOBHBIM  meJsiM  OCBOCHHMS  JucHUIIUMHBI  «lIpomblnieHHas
OMOTEXHOJIOTUS» CIIETYyEeT OTHECTHU:

- TlomyyeHHEe TEOPETUYECKUX U TPAKTUUYECKUX HABBIKOB CTYJICHTAMU T10
HanpaBieHuto noArotroBku 19.03.01 «buorexHonorus» B 00JaCTH  CO3AaHUSA
MPOMBIIIICHHBIX TPOIYKTOB Ha OCHOBE OMOTEXHOJOTHYECKUX IPOI[ECCOB

-  @opMHpOBaHHE KOMIETEHIIMH B PEIICHUH TPOPECCHOHATBHBIX 3a1a4
Oymy1iero BBIIYCKHUKA C  y4e€TOM  COBPEMEHHOTO  YPOBHS  DPa3BUTHUS
OUOTEXHOJIOTUYECKON MPOMBIIICHHOCTH

K  ocHoBHBIM 3amayamM  oCcBOeHUS JucHUIIMHBI  «IIpomblneHHas
OMOTEXHOJIOTUS» CIIETYyEeT OTHECTHU:

- O3HaKOMJICHHME C COBPEMEHHBIM COCTOSSHUEM W TMEPCHEKTUBAMU PA3BUTHUS
OCHOBHBIX HalpaBJCHUMN MPOMBIIIJICHHOW OMOTEXHOJIOTHHU

- llomyyeHue MpPaKTUUYECKUX M TEOPETHUUYECKUX 3HAHUN UCIOIL30BAHUS
OMOTEXHOJIOTHYECKUX  IPOIECCOB B  TOJYYCHHUHU  TEPBUYHBIX  METa0OJIMTOB,
MUKPOOHBIX U JAPYTUX OMOMACC, CEIbCKOXO3SIMCTBEHHOM, MUIEBOM M MEIUITMHCKOMN
M POMBIIIIIEHHOCTH

- TIOJIydeHHE HAaBBIKOB B CIMOCO0AX TMOJMYYCHHUs] MPOMYIIEHTOB, IPOBEIACHUS
MPOILIECCOB TPOBEACHUU TIPOLIECCOB O CYIIECTBYIOMIMX TEXHOJOTHAX TMOIyUYECHUS
ATaHOja, OPTAaHWYECKUX KHCJIOT, OEKOB, BUTaMHHOB, BAB 1 ra3os.

[lonmyyenHble Ha €€ OCHOBE 3HaHMSI OOECIeUMBAIOT B JalibHeHIeM Oolee
NIyOOKYI0 TOArOTOBKY CTyJEHTa IO JII0OOM H3 BBIOPAHHBIX UM JIUCIHUILIAH
crenuanm3anuu crnenuanbHoctu "buorexnonorus'.

2. Mecto nucuunimabl B cTpykrype OOII 6akanaBpuarta

Jucnummuna  «llpoMpiiieHHass OWOTEXHONOTHSD>  OTHOCHUTCS K YHUCIY
npoecCHOHANBHBIX YUYEOHBIX AUCIUIUIMH 0a30Boi dacTu bioka 1 «/lucuumniunsl
(MomymH )» MporpaMmbl OakajaBpuara.

Hucnumnmuna «lIpomMblinieHHass OWOTEXHONOTHS  SIBJISETCS LIEHTPaIbHOU
JTMCIUTUTMHON B OOYYEHUHU CTYACHTOB, CTPYKTYpPHUpYIOImIeH MpodeccrnoHalIbHbIe
3HAHUS CTYJICHTOB. B Xxole OCBOGHHS AUCHUILIMHBI CTYJICHTHI y4yaTCsl MOHUMATH
MEXIUCIUIIIMHAPHBIE CBS3M, HUCIONb30BATh IMOIYYEHHBIE B JPYTrUX AUMCLHUILIMHAX
3HaHUS B CBoed mpodeccuoHanbHOM oOmactu. JlucnunianHa JIOTHYECKH U
COJIepKATEIbHO-METOIMYECKH CBSI3aHA C H3y4aeMbIMM  paHee WJIM MapajlielIbHO
macuuriiiHaMu: «OOmmass Ouosorust U MUKpoOnosorusy, «buoxumus», «Xumus
OMOJIOTMYECKH aKTUBHBIX BemeCcTB», «OCHOBBI OHOTEXHOIOTUU», «OCHOBBI
TEXHOJIOTUYECKUX TpolieccoB», «Kierounsle TexHomoruu», «OCHOBBI pazpabOTKU
KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOW JIOKYMEHTAIMK)», a TAKKe CO3/aeT 3ajell s
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NOCIEAYIOMNX JUCHUIIINH, YIIyONIsIoNMX 3HaHHUS B MpodeccuoHaTbHOM OO0JIacTH:

«IIpommeccbl u  anmapartbl  OMOTEXHOJOTMYECKHX  MPOU3BOACTBY,  «OCHOBBI

yIpaBlIEHUS] MPOU3BOJCTBOM B OMOTEXHOJOIMYECKON oTpaciny, «MomnekylspHas u

KJIETOYHasI OMOTEXHOJIOTUS, «IMMyHOOMOTEXHONOTHSD «IIpuxiannas

OH3HUMOJIOTHUA» , « HpOeKTI/IpOBaHI/Ie TEXHOJOTMYECKUX  JTUHHUN , «Texnomorus

NOJIy4eHUS] OUOTEXHOJIOTUYECKUX IPOIYKTOBY, «Metonpl  ceprudUKaIUU U

OMOTEXHOJIOTNYECKOM « Al'p061/I OTCXHOJIOIHuA» ,

OMOTEXHOJIOTHS,

KOHTPOJIS B nporecce»,

« MGI[I/II_II/IH CKasd OMOTEXHOJIOTH SI» ) « HI/IH_[eB as

«DKOOMOTEXHONOTHSD, «DOTOOMOTEXHOIOTHD) .

3. IlepeyeHb INIAHUPYEMBIX Pe3y/IbTATOB 00y4YeHHs M0 JUCLHMILIHHE
(MoayJ110), COOTHECEHHbIE C IVIAHUPYEMbIMH Pe3yJ1bTaTaMU 0CBOCHHS
o0pa3oBaTeIbHON NPOTrPaMMBbI

(Momynst) 'y oOydYarommxcs

(I)OpMI/IpyIOTCSI CICAYIOIIUE KOMIICTCHIHNHW W JOJDKHBI OBITH JOCTUTHYTBI CIICAYIOLIHNEC

B pPE3yiibTaTC OCBOCHH A JUCTIUITIIMHBI

pe3yabpTaThl O0Y4YeHHsl Kak 3Tan (POPMUPOBAHMS COOTBETCTBYIOIIMX KOMIIETEHIUM:

B pe3ynbpraTte ocBOeHUS

o0OpazoBaTenbHON
Kon IPOIDAMMEL [lepedyeHp nIaHUpPyEeMBIX PE3YJIBTATOB
KOMIIETEHIIUU POTPX o0y4eHusi 1Mo TUCIUIUINHE
00yJarommiicss JOJKEH
o0nanath
OIIK-7 Crioco6eH mpoBOIUTH

HKCIIEPUMEHTAILHBIE
UCCIIEJOBAaHUS U
HCIIBITaHUS 110 3aJaHHOMN
METOJIUKE, HAOIIOCHUS U
nU3MepeHust, 00pabdaThIBaTh
U MHTEePIPETUPOBAThH
HKCIIEPUMEHTAIILHBIE
JaHHbIE, TPUMEHSS
MaTeMaTHYeCKHe,
¢buznueckue, GuznKo-
XUMUYECKHE, XHMUUECKUE,
OHOJIOTUYECKHE,
MUKpPOOHOJIOTHYECKHE
METO/IbI

NOIIK-7.1. 3naer 6a30BbIe
MaTeMaTH4ecKue, pundeckue, Gu3nKo-
XUMHUYECKHIE, XHMUYECKHE,
OMOJIOTHYECKHE, MUKPOOUOJIOTHYECKHE
METO/bI, TPUMEHSEMBbIE B OMOTEXHOJIOTHH

HOIIK-7.2. BnageeT 0CHOBHBIMHU
METOJaMH YKCTIEPUMEHTABHBIX
HUCCIIEIOBAHUI M UCIBITAHUN B
OMOTEXHOJIOTHHU

HMOIIK-7.3. 'oTOB 110 3a1aHHON METOIUKE
MPOBOJUTH IKCIIEPUMEHTAIILHBIC
MCCIIeIOBaHUS M UCIIBITAHUS, HAOMIOICHUS
U U3MepeHus, 00pabaTeiBaTh U
MHTEPIPETHPOBATH YKCIIEPUMEHTAJIbHbIC
JTAHHBIC




[1K-5.

CriocoOeH poBOIUTh
MOJITOTOBUTEIBHEIC
paboThI Asist
OCYIIECTBICHUS
OMOTEXHOJIOTUYECKOTO
npouecca nojsyuenuss bAB

NIIK-1.1. 3HaeT TEXHOJIOTHUIO MOJIyYEHUS
BAB; npaBuiia paboTsI € KYJIbTYpaMHu
MUKPOOPTaHU3MOB, KJIETKaMH PaCTEHUH U
’KMBOTHBIX; METO/Ibl IPUTOTOBIEHHUS
MUTATENBHBIX Cpe; TPeOOBaHUS
IIPOU3BOJICTBEHHON CAHUTAPUHU, ACETITUKH,
MOKapHOUM OE30MaCHOCTH U OXPaHbI TPY/A;
METO/Ibl MOJJIEPKAHUS YUCTON KyAbTYpHI
ITaMMa MEKPOOPTaHU3Ma-IIPOIYIICHTA;
npaBuia paboThI C aBTOKJIABOM;
TpeOOBaHUS K CTEPHIIN3AINN TUTATESILHBIX
Cpel; mpaBuja SKCILTyaTallluu
OMOTEXHOJIOTUYECKOTO 000PYIOBaHHUS

NIIK-1.2 YMmeet npou3BOIUTH pabOTHI IO
CTepUIIM3aLK Ja00paTOPHOM MOCY Bl U
MHCTPYMEHTOB; OTOMpaTh 00pa3IIbl
MUKpPOOPTraHU3MOB,KJIETOK PaCTEHUN U
KUBOTHBIX U3 IPUPOIHOM CpEIbI;
MPOU3BOJIUTH TOCEB OMOJIOTUYECKOTO
MaTrepHaa Cc Ueiblo MOJy4eHHs
HAKOMUTEIbHOU KYJIbTYpBI JJIS
MPOBECHUS OMOTEXHOJIOTUYECKOTO
npoliecca; NpOU3BOJANUTD
MpeBaApPUTEIHHYI0 00padOTKY CHIPBA,
UCIIOJIB3YEMOTO JUIsl IPUTOTOBIIEHUS
IUTATENIbHBIX CPel; IPOU3BOIUTH I1EPECEB
MHOKYJISIHTA C LEJbI0 BbIACIECHUS YUCTON
KYJIbTYpBI IITAMMa MUKPOOPraHU3Ma-
IIPOIYLIEHTA JJIsl IPOBEACHUS
OMOTEXHOJIOTUYECKOTO IpOoIiecca;
IIPOBEPATH OJHOPOIHOCTH YHCTON
KYJIbTYpBI IITAMMa MUKPOOPTraHU3Ma-
MPOAYIIEHTA 110 MOP(OJIOTHIECKUM U
(U3MO0IOTNYECKIM NTPU3HAKAM;
MPOU3BOJUTH PAOOTHI 110 BOCCTAHOBJIEHUIO
IO UIN3UPOBAHHON ATATIOHHOMN
KYJIbTYpBI U MOJJIEPKUBATH €€
JKU3HECTIOCOOHOCTH

UIIK-1.3 Binageer MeToaaMu IMOATOTOBKU
OMOTEXHOJIOTUYECKOH MTOCYAbI U
000pyI0BaHUS JIJISl TPOBEACHUS
OMOTEXHOJIOTUYECKOTO TIPOIIecca;
OMOJIOTHYECKUX OOBEKTOB U MaTEpPUATIOB
JUTSE OMOTEXHOJIOTHYECKOTO TTPoIiecca;




MIPUTOTOBJICHUS TUTATEIBHBIX CPEJT IS
KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB-
MPOIYLICHTOB, KJICTOUYHBIX KYIbTYP
KUBOTHBIX U PACTEHUI 3aJaHHOTO COCTAaBA;
METOJIAMH BBIICTICHHS U TTOJICPIKAHUS
YUCTBIX KYJIBTYP MUKPOOPTaHU3MOB —
npoayleHToB bAB; oxHuBIEHUS KYIBTYp
MHKPOOPTaHU3MOB, TPOBEACHUS TOCEBOB
MUKPOOPTraHU3MOB-TIPOIYIIEHTOB Ha
TBEPJIbIC U KUJIKUE MUTATEIbHbIC CPEIbI

I1K-6

CriocobeH mpoBOIUTH
OMOTEXHOJIOTUYECKHE
IIPOLIECCHI C
WCIIOJIb30BAHUEM KYJIBTYP
MUKPOOPIaHU3MOB,
KJIE€TOYHBIX KYJIBTYP
pacTEeHUI U KUBOTHBIX

NIIK-6.1. 3HaeT METOIbI TOTYICHUS
MPOIYKTOB OMOTEXHOJIOTHH; CTIOCOOBI
KYJIbTUBUPOBAHHSI MEKPOOPTaHU3MOB;
MpaBHJIa YKCILTyaTalluH
OMOTEXHOJIOTUYECKOT0 000PYIOBaHUS;
MeTObI PHIIbTpaIUy, Ceapalni,
HEeHTpUPYrupOBaHKSs, OTCTANBAHMUS,
(hIoTaIUK WA KOATYJISINN; XAMUYECKHUE U
OMOXUMHUYECKUAE METOIBI

OYUCTKH IPOJYKTa; TPEOOBAHUS OXPAHbI
TpYyZla; TEXHOJIOTMYECKUE UHCTPYKLIUU 1O
npousBoJcTBY BAB

NIIK-6.2. YMeeT npou3BOAUTH pabOTHI IO
Pa3MHOXEHUIO U

BbIpAallIMBAHUIO ITOCCBHOI'O MaTCpUaIa I
OMOTEXHOJIOTUYECKOTO TIpoIiecca
nonydenus bAB; nmpousBoauTs oT00p
00pasIoB KyIbTypallbHOW JKUKOCTH JUIS
OMOXUMHUYECKOTO U MUKPOOHOJIOTUIECKOTO
KOHTPOJIS; OCYIIECTBIISATh Pa3J/ieliCHHe
KYJIbTypaJIbHOM KUJKOCTH U OMOMAacChl
pa3IMYHBIMU METOJIaMU; TPOU3BOJIUTH
paboTHI MO Pa3pPYIICHUIO KIETOYHOM
000JIOYKH ¥ BBIICTICHHIO IIEJICBOTO
MPOAYKTa OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA; MPUMEHSATH
OKCTPAKIIHUOHHBIC 1 HNOHOOOMEHHEBIE
METOAbI AJIs1 OUUCTKHN

EJICBOIro MpoOayKTa
OMOTEXHOJIOTHYECKOTO IMpOU3BOACTBA OT

IpuMeceii; 00ecrieurBaTh BHIIIOJIHCHUE
MPOLIECCOB FPAHYJIUPOBAHUS,
JIPa>KUPOBAHUSI M TaOIETUPOBAHUS
TOTOBOM MPOJYKIINHU




NIIK-6.3 Bnaneer merogamMu
KYJbTUBUPOBAHUS MUKPOOPTaHU3MOB-
MPOAYLIEHTOB, KJIETOYHBIX KYJIBTYP
’KMBOTHBIX U PACTEHUH; cenapanuu
KYJIBTYPAITBHOM KHUIKOCTH U OMOMACCHI
JUISL IPOBEJICHUS] OMOTEXHOJIOTHUYECKOTO
MpoIiecca; BBIICICHUS TPOTYKTa
OMoCHHTE3a ¥ IPOBEICHUE OYUCTKH U
KOHIICHTPUPOBAHUS; TIOJTYUEHUS TOTOBOM
(bopMBbI PepMEHTHBIX TIPENAPATOB,
MPOOUOTHUKOB, TPEOMOTHKOB,
JIEKapCTBEHHBIX CPEJCTB, BAKIUH,
OouoynoopeHuii

4. CTpyKTYypa H coAepKAHNE TUCUMILINHBI.

OOmiast TpyI0OEMKOCTh JAMCUMIUIMHBI COCTABIISIET 5 3aueTHBIX eauHul, T.e. 180
aKaJEMHUYECKHX 4YacoB, U3 KOTOphIX 90 yacoB — caMocTosATeNbHAsT paboTa CTYIEHTOB.

JlucnumirHa usy4aercsa Ha 3 Kypce B 5 ceMecTpe.

Aynutopubie 3aHaTus 90 vacoB. Jlekuuu — 36 yacoB, nabopaTopHble pabOTHI —
36 yacoB, cemruHapckue 3aHATusA — 18 yacoB. dopMa KOHTPOJS — HK3aMEH.

CtpykTypa U colepKaHHWE JUCHUIUIMHBI IO CpOKaM M BHUJaM pabOThI
orpaxeHsl B [Ipunoxenun 1.

Coaep:xaHue pa3aesioB JUCIHUANIAHBI

1. Bsenenue. COBpeMEHHOE COCTOSHME W  MEPCIEKTUBBI  Pa3BUTHUSA
I POMBIILIJIEHH O OMOTEXHOJIOTUH. OOBeKTHI IIPOMBIIIJIEHHON
ouorexHosmoruu. TpeOoBaHUS, MPEAbABISIEMbIE K  MPOMBIIIJICHHBIM
MUKPOOpPraHM3MaM, CKPUHHUI TPOMBIIUICHHBIX IITaMMOB. [loHsiTme
dakrop (arommsuca MPOIYIIEHTOB.

2. buorexHomorus B CeIbCKOM X03sHcTBe. [IpoMbllsieHHAass OMOTEXHOJIOTHS
JUIL CEIbCKOro Xo3siicTBa. Mcropust pasBuTusi oTpaciv. MHUPOBOHM OIIBIT.
[Tponyuentsl. Chipsbe.

3. IlpyHumnuanbHas TEXHOJOTMYECKass CXemMa TOMY4YeHUS MHKPOOHBIX
OenkoBbIX mpemnapaToB. llomydeHue apoxokel Ha YIJIEBOJHOM ChIpPBE.
[lomyyenne  gpoxoked  Ha  MEJIAacCHOM W CIOHUPTOBOM  Oape.
XapakTepuCcTUKa rOTOBOTO MPOAYKTA.

4. Hcropuss OTE€YECTBEHHON CIMPTOBOM MPOMBIIUIEHHOCTH. TexXHOIOrnu
nepBoro mnokoseHus. llpomyneHTsl sTaHona. TexXHONIOrWSA NPOU3BOACTBA
cnupra u3 3epHa u kaprodens. TexHonorus mnoiaydyeHus CHOUPTa U3
MEJACChI



10.

11.

12.

13.

14.

15.
16.

17.

Hcropus pa3BuTUA TUAPOIM3HOM  NPOMBILUIICHHOCTH. TeXHOIOrus
BTOPOTO TMOKOJICHHS. TeXHOIOTusl TpeThero mokoyieHus. [IpoayrieHTsl as
TMAPOIM3HOrO  Mpou3BoAcTBa.  He  mumeBble  cyOcTtpaThl  Ajs
dbepmenTanuu. TexHOMOTHS TOMyYEHUS CITUPTA Ha IPEBECHBIX OTXOAaX.
[lonyyenune opraHuyeckux Kuciaor. MHceropus monaydeHus JMMOHHOMU
KHUCJIOTBI MHKPOOHBIM OMOCHHTE30M. DU3MYECKHEe U XUMUYECKUE
CBOMCTBA JIMMOHHOW KHUCIOTBL [IpoaynieHTsl. Coippe. Texnonorus
MIPOU3BOJICTBA.
Hctopuss  OTKpBITUST YKCYCHOM  KHCHOTBL.  [IpomyleHThl  YKCYCHOM
KUCIOThl. ChIpbe Ui TOMYYEHUs] YKCYCHOW KHCIOTHL. TeXHOJorus
MOJIyYE€HUS] YKCYCHOM KUCIIOTHI C UCIOIB30BAaHUEM MHUKpPOOPraHU3MOB
Hctopusi OTKPBITHST MOJIOYHOM KHCIOTHL. DU3MYECKHE U XUMHYECCKHE
CBOMCTBAa MOJOYHOM KuCIOTBL [Ipumenenue. IlpomyneHTsl MONOYHOU
KUcioThl. ChIppe Ui MPOU3BOACTBA MOJOYHOM KHUCIOTHL. TeXHOIOrus
MOJIyYEHUS] MOJIOUHON KU CJIOTBI
buokaranu3 B TNpOMBIIIIEHHON OuOTeXHOIOTHU. VIMMOOMIM30BaHHBIE
KJIETKA MHKpPOOPraHM3MOB M UX mnOpumeHeHue. Hocutemn  ans
UMMOOUITN30BaHHBIX dbepMeHTOB. MeTtonpt MMMOOUITU3AIIU U
O61000beKTOB.  OCOOEHHOCTHM  JKMBBIX ~ MMMOOUJIM30BAHHBIX  KJIIETOK
MUKpOOpranu3moB. [IpuMeHeHre nMMOOUIIM30BAHHBIX (PEPMEHTOB.
[lonmyyenue ouomacc  TpuOOB  TBepAodazHOU dbepmeHTaIuen.
TpamuuuoHHble W HETpaAUIMOHHBIE  cyOcTparhl.  TexHosiorus
BBIpAI[MBAHUSI BEIICHKH.
[Tomyyenue oromacc OMOIIECTHUIINIOB u OO YHTUITUIOB.
Knaccudukanus OWOQYHTUIIUIOB U OMOMHCEKTUIUIOB. (OCHOBHBIC
CTauu Tporiecca, (opMbl OMOIPETIEPATOB OMOIIECTHITHIOB.
OOmast xapakTepucThka BUTaMUHOB. Butamuusl rpynnel B. Texnonorus
MPOMBILIJIEHHOTO MOJYYEHUsI IHaHOKOOaITaMUHA.
[lonmyyenne  amuHOKUCIOT.  [IpomylieHTHI ~ aMHHOKHCIIOT,  METOIbI
CKPUHUHIA MPOAYLEHTOB: ayKCOTPOMHbIE MYTaHTbl U PEKOMOMHAHTBHI.
PerynstopHbile  aykcoTpo(HbIE  MYTaHTBI. [lytu  OuocuHTE3a
AMUHOKHCJIOT B KJIETKE.
[IpombliieHHOE MOMyYeHUE aMHUHOKHUCIOT Ha MpUMeEpe JU3UHA. Y CIOBUS
OuocuHTe3a, ABYX(hazHOCTh mporeccoB. [Ipoms3BoacTBo Tpunrodana wu
rmyramuHa.  [Ipogynentsl.  YcnoBusi — OMocuHTE3a,  IBYX(Pa3HOCTh
npoueccoB. MeToapl OUMCTKH aMUHOKHCJIOT.
buomornueckas O4MCTKa CTOYHBIX BOJ. TeXHONOrus.
[lomyyenne Ouoraza. XapakTepucTHKa MHUKPOOMOTHI, Y4YacTBYIOIIEH B
ouomeranoreHese. CyOcTpaTbl UIs TPOU3BOJACTBAa Omoraza. MupoBbie
MPaKTUKU BHEAPEHUS OMOTra30BhIX YCTaHOBOK.
[lomudyHKIMOHANbHBIE ~ MUKpOOHBIE  cMecH.  buosHepreruueckue
YCTaHOBKHU TPOMBIIIICHHOTO MaciiTada M JUisi YaCTHOTO MCIOJB30BaHUSL.
OmHoctamuiiHbli  crmoco0  kuakodasHoro  momydeHwsi  Oumorasa.
JIByXcTanuitHbIN cnocod  KuaKO(pazHOro MOIy4YeHUs]  METaHa.
Teepnodaszuelii cnocod mnoimydyeHue Ouoraza. llemmonozoconepxkaiine
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cyoctpatel. IlepcnekTuBbl  BHEIpeHHsT OHMOra3oBbIX YCTAaHOBOK Ha
Tepputopun Poccuu.
18. O0oOmIenue, 3aKIOUCHHE.

5. O0pa3oBaTeJibHbIE TEXHOJIOTHH

Metomuka npenofaBanusi AUCHUILIMHBL «[IpomblieHHass OMOTEXHONOTUSD U
peanm3anusi KOMIIETEHTHOCTHOTO TONIXOAa B HM3JIOKEHWHM W BOCHPHSATHU MaTepuaia
peIycMaTprBaeT HCIOJIB30BAHUE CIICAYIONINX AaKTUBHBIX M HHTEPAKTUBHBIX (opm
IPOBEJICHUS TPYNIOBBIX, WHAUBUIYAIbHBIX, ayIUTOPHBIX 3aHSATUW B COUYETAHUH C
BHEAYIUTOPHON (CaMOCTOATENbHOM) paboToil ¢ 1enbio (HOPMUPOBAHUSA U PA3BUTHUSA
podeCCHOHATILHBIX HABBIKOB O0YYarOIIN XCS:

- MOJTrOTOBKA K BBITOJIHCHUIO Ja0OPaTOPHBIX PabOT B JIAOOPATOPUSX BY3a,

- BXOJHOW KOHTPOJIb YCBOSHHUS MaTepuajia B XOJ€ YCTHBIX IKCIIPECC-OIMPOCOB
B HauaJyie JIEKIIUH M0 MaTepraly MpeIblayIleil JeKIUH;

- KOHTPOJb YCBOSHUSI MaTepraia Ha 3alluTe JJabopaToOpHbIX paboT TpHU OTBETE
Ha KOHTPOJBbHBIC BOMPOCHI, OIIEHKA MPAKTUUYECKUX HABBHIKOB U YMEHHUU C MPOBEPKOI
oopmIIeHUSI TTPOTOKOJIOB BBITOJIHEHHON padOThl U aHAIU30M PE3yIbTaTOB;

- KOHTpPOJb YCBOCHHUS MaTepuajia Ha MpUeMe HTOrOBOrO »JK3aMeHa I10
JTMCITUTIIAHE;

- MHTEPAKTUBHBIC JOKIAAbl MO TeMe (JOKJIaa U €ro oOCYKAEHHE C TPYIIIOH,
popaboTKa BOIPOCOB).

Onenka BceX BHUJIOB Y4Y€OHOM JAEATENbHOCTH MPOBOAUTCA MO S5-TU OalbHOM
cUCTEMe

[IpemycMoTpeHa BO3MOXKHOCTH HCIIOJNB30BAHUS  DJEKTPOHHOTO  OOy4YeHUS,
JMCTAaHIIMOHHBIX 00pa30oBaTENbHBIX TEXHOJOTUW. Bce marepuanbl pa3mernarorcs B
CJ10 Mockogckoro Tlomatexa (https://online.mospolytech.ru).

OueHoYHbIE CpeICTBA AJIA TEKYIIET0 KOHTPOJIsSI yCIeBaeMOCTH, MPOMEKYTOYHOI
aTTeCTAIMM 10 UTOraM OCBOEHMS TUCIHUIUIUHBI ¥ Y4e0HO-MeToAn4ecKoe
o0ecrneyeHne caMOCTOATEIbHONH PadOThI CTY/I€HTOB.

B mpormecce o00ydeHHS HCIONB3YIOTCS CIEAYIOIIUE OLICHOYHBIE (POpPMBI
CaMOCTOSITENIbHOM paboThl CTYIEHTOB, OLEHOYHBIE CPEICTBA TEKYILIErOo KOHTPOJI
YCIIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTaI[Ui:

- 3aIMTa Ja0OpaTOPHBIX PadoT;

- BBINIOJIHEHHE KOHTPOJBHBIX padoT;

- BBINOJIHEHHUE U 3alllUTa JOKJIa/1a MO TeME.

[IpumepHble TeMbl NOKIAAOB: «IIpoMBILIIEHHOE TPOWU3BOACTBO WHCYIMHAY,
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«IIpoMblllIZIeHHOE ~ TPOM3BOJACTBO  AMHUHOKUCIOT  HA  HpUMEpPEe  JIM3UHAY,
«IIpoMbIIIZIeCHHOE TPOM3BOJICTBO AHTUOMOTHMKOB HA TMPUMEPE DPUTPOMHUIIHMHAY,
«buonornyeckas OUMCTKAa CTOUYHBIX BO.

OOpasiibl KOHTPOJBHBIX BOMPOCOB U 3aJaHWUM JJIs1 MPOBEICHUS TEKYIIEro
KOHTPOJISA, 9K3aMEHAIIMOHHBIX OUJIETOB MPUBEJACHBI B IPUIOKEHUU 2.

6.1. @oH1 OLIEHOYHBIX CPEACTB JJIfl IPOBEJACHUSA IPOMEKYTOYHOM aTTeCTAlMHU
00y4arIMXCcs Mo JUCUMILINHE (MOIYJII0)
6.1.1 IlepeyeHb KOMIIETEHUMHA C YKa3aHUEM 3TANOB UX GOpMHUPOBAHMS B
npouecce 0CBoeHusi 00pa3oBaTeJIbHOM MPOrPAMMBI.
B pesymeraTe OCBOEHHS MUCHUIUIMHBI (MOIYJsi) (HOPMHUPYIOTCS CIEIYIOIINE
KOMITETCHIIUU

B pe3ysbrate ocBoeHusi 00pa3oBaTe/IbHON NMPOrpaMMbl

Kox komnerteHInu .
o0yuaromuiics 10/KeH 00J1a1aTh

OIIK-7 Crioco6eH TPOBOAUTH SKCIIEPUMEHTAIBHBIE HCCIICI0BAHUS U
UCIIBITAHUS I10 3aHaHHOI>'I MECTOOUKCE, H3,6JHOI[€HI/ISI nu I/I3MepCHI/I$I,
00pabaThIBaTh U HHTEPIPETUPOBATH IKCIIEPUMEHTAIbHBIC TAHHBIE,
HpI/IMCHSISI MaTEMAaTHYCCKUC, (1)I/I3I/I‘~I€CKI/IC, (1)I/I3I/IKO-XI/IMI/I‘~ICCKI/I€,
XUMHUYECKHE, ONOTOTHYECKIE, MUKPOOUOIOTHYECKIE METOIbI

T1IK-5 Crioco6eH mpOBOAUTH MOATOTOBUTEIBHBIC PA0OTHI IS
OCYILIECTBIICHUSI OMOTEXHOJIOTHUUYECKOTO Mpoiiecca nmonyderus: bAB

I1K-6 CrniocobeH poBOAUTH OMOTEXHOJIIOTHYECKHE MTPOLIECCHI C
UCIIOJIb30BAaHNUEM KYJIBTYP MHUKPOOPIaHU3MOB, KJIIETOYHBIX KYJIBTYp
PacTEHUH U )KUBOTHBIX

B mporiecce ocBoeHus 00pa3oBaTEIbHON MPOrpaMMbl JaHHBIE KOMIIETCHIIUH, B
TOM YHMCJIE WX OTJCIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS MOAITAITHO B XOJ€ OCBOSHHUS
Oo0yYaroIUMHUCS JAUCHUIUIMH (MOAyJeH), MPaKTUK B COOTBETCTBUM C Y4YEOHBIM
IJIAHOM U KaJIeHJapHBIM Tpa@ukoM y4eOHOro mpoiiecca.

6.1.2. Onucanue nmokaszarteJieil M KpUTepreB OLIEHUBAHUA KOMIIETEHLUI,
(popMupyeMBbIX 110 UTOraM OCBOCHUSA INUCHUIINHBI (MO1YJIs1), ONMUCAHME HIKAJI
OLleHUBAHMNSL.

[lokazaTeneM OIlEHMBAaHUS KOMIIETEHIIMA Ha pa3IMYHBIX dTamnax MXx
dbopMUpOBaHUS SIBISIETCS JOCTHKCHUE OOYYArOIIUMIUCS TIIIAHUPYEMBIX PE3YJILTATOB
o0y4yeHus o JUCLHUILIAHE (MomyIIO).
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OIIK-7 — Crioco0eH nMpoBOAMTH OMOTEXHOJIOTHYeCKHEe NMPOLECcChl C MCN0Jb30BAHHEM KYJIbTYP MUKPOOPraHU3MOB, KJIE€TOYHBIX KYJbTYP

pacTeHUil M )KUBOTHBIX

IToka3zarean

Kpurepuu oueHuanus

3 4

HOIIK-7.1. 3naer
0a30BbIC
MaTeMaTH4YeCKue,
¢buznyeckue, Gu3nKo-
XHUMHYECKHE,
XHUMHUYECKHE,
OMOJIOTHYECKHE,
MHUKPOOHOJIOTHYECKHE
METO/IbI, IPUMEHIEMbIE
B OMOTEXHOJIOTUH

HOIIK-7.2. Brageer
OCHOBHBIMH METOJIaMH
AKCIEPUMEHTATBHBIX
HCCIEeIOBaHUN 1
HWCHIBITAaHUN B
OMOTEXHOJIOTHUHU

HOIIK-7.3. I'oToB 1o
3aJaHHON METONKE
MPOBOJUTH
3KCIIEPUMEHTAJIbHbIE

OO0yyvaromuiics
JICMOHCTPHPYET MOJIHOE
OTCYTCTBHE WU
HEI0CTATOYHOE
COOTBETCTBHE
CIIEAYIOIIUX 3HAHUM:

- o01eit
OPHHIMIIHATIBHON CXEMBI
OMOTEXHOJIOIMYECKUX
IPOU3BOICTB

OOyyJaronuicss TeMOHCTPUPYET
YaCTHYHOE COOTBETCTBHUE

OO0yyJaromuiics

JIEMOHCTPHUPYET HEMOIHOE
COOTBETCTBHUE CIIEIYIOIIUX CIICYIOIIUX 3HAHUM:
3HAHUU: - IIOCTPOCHUE MPUHIIMITHATBHBIX

- Oo0ImIel MPUHIUITHAIEHOM CXEM II0JyYCHUS MMPOTYKTOB

CXEMbI OMOTEXHOJIOTUUECKUX OCHOBHBIX
POU3BOJICTB; OMOTEXHOJIIOTHYECKUX
- IOCTPOEHUE TIPOU3BOJICTB, OCOOCHHOCTEH

3TaIoB MOJIY4YEHHUs] OCHOBHBIX
rpynn OpoayKTOB

NPUHUUIIHATIBHBIX CXEM
MIOJIy4EHH S IPOAYKTOB

OCHOBHBIX MHUKPOOHOIOTHYECKOTO

OGHOTEXHOJOTHYECKHIX CHHTE3a, IKOJOTHUYECKYIO

TIPOU3BOJICTR. 0€30I1acHOCTh
OHOTEXHOJIOTMYECKHX

HOHYCKa}OTCSI SHAYUTCIIBHBIC
IMPOMU3BOJACTB, HO JOIMYCKAKOTCA

HC3HAYUTCIIbHBIC OHH/I6KI/I,
HETOYHOCTH, 33pr,I[HCHI/ISI B
aHaJIn3e 0COOECHHOCTEN
TCXHOJIOTUYECCKUX HpOHeCCOB.

OIIMOKH, TIPOSBIISIETCS
HEJIOCTaTOYHOCTDH 3HAHMH,
00yJaIOMIHIICS MCTIBITHIBACT
3HAYUTEIbHBIE 3aTPyIHCHUS
MIPH OTICPUPOBAHUH 3HAHHSMU
MIPH aHAJIK3¢ 0COOCHHOCTEH
TEXHOJIOTHIECKUX TIPOIIECCOB.

OO0yyaromuiics
JNIEMOHCTPHPYET MOJIHOE
COOTBETCTBHE CIIEAYIOMINX
3HAHWH:

- TIOCTpPOCHUE
MPUHIIAITHATBHBIX CXEM
MOJIyYSHHUSI TPOAYKTOB
OCHOBHBIX
OHOTEXHOJOTHYECKHUX
MPOU3BOJCTB, 0COOCHHOCTEH
3TAINOB MOJIY4YE€HUs OCHOBHBIX
TPYII IPOAYKTOB
MHKPOOHOJIOTHIECKOTO
CHUHTE3a, IKOJIOTHICCKYIO
0e30I1aCHOCTh
OHMOTEXHOIOTHYECKHUX
MIPOU3BOJICTB.

CBoboaHO onepupyet
MPUOOPETEHHBIMU 3HAHUSIMHU.
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HCCIeAOBaHUS U
HCTBITaHUS,
HaOIIOACHUS U
HU3MEPCHHS,
o0pabaThIBaTh U
WHTEPIPETHPOBATH
IKCTICPUMCHTAIILHBIC
JaHHBIE

ITK-6- CniocoGeH npoBoAUTH OHOTEXHOJIOTHYEeCKHUE MIPOLeCChI ¢ HCMOIb30BAHUEM KYJIbTYP MHKPOOPraHM3MOB, KJIETOUYHBIX KYJIbTYP

paCTeHHﬁ N KUBOTHBIX

UIIK-6.1. 3uaeT MeToabl
MOJIYYeHHSI IPOTYKTOB
OMOTEXHOJIOTHUH; CIIOCOOBI
KYJbTHBHUPOBAHUS
MUKPOOPTaHU3MOB;
MpaBUJjIa SKCILTyaTalluH
OMOTEXHOJIOTHYECKOTO
000pyIOBAHUST; METOBI
¢dbunpTpanuu, cenapanuu,
HeHTpU(HyTUPOBAHUS,
OTCTauBaHUs, PIOTALHH
WJIM KOAryJisIuu;
XHUMHYCCKUE U
OHMOXUMHMYECKHE METOJIbI

OYHMCTKH TTPOJYKTA;
TpeOOBaHUS OXPaHbI

OOyuatonuiics
JIEMOHCTPUPYET
MOJIHOE OTCYTCTBUE
HJIM HEeJIOCTAaTOYHOC
COOTBETCTBHUE 3HAHUH
OCHOBHBIX METOJIOB
MaTEMaTHYECKOIO
TJTAHUPOBAHUS
3KCIEPUMEHTOB

OOyuarouuicst AEMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHUU
OCHOBHBIX METOJIOB
MaTEMAaTUYECKOTO TUTAHHPOBAHUS
AKCIIEPUMEHTOB.

JomyckaroTcsi 3Ha4YUTeNbHbIC
OIINOKH, TPOSBIISIETCS
HEJIOCTATOYHOCTh 3HAHUH, I10
pAny mokaszaTenei,
00yJarOMHIICs MCTTBITHIBACT
3HAUUTENbHBIE 3aTPyIHEHUS [IPU
OTIEpUPOBAHUY 3HAHUSMH.

OOyuatonuiicst 1eMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE 3HAHUI
OCHOBHBIX METOJIOB
MaTEMAaTUYECKOTO TUTAHHPOBAHUS
JKCIIEPUMEHTOB,

HO OOITyCKarOTCsA
HE3HAYMTEIbHEIC OIIMOKH U
HCTOYHOCTH.

OO6yyaromuiics
JIEMOHCTPHPYET MOJIHOE
COOTBETCTBUE 3HAHUU
OCHOBHBIX METOJIOB
MaTeMaTHYECKOTO
TIJIAHUPOBAHHUS
9KCIEPUMEHTOB,
CBOOOJIHO OTIepUpYyeT
MpHOOpPETEeHHBIMI
3HAHUSIMH.
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Tpy/a; TEXHOJIOTHYECKHE
WHCTPYKITUH TI0
npounsBoyicTBy bAB

UIIK-6.2. Ymeet
MPOU3BOUTH PabOTHI MO
Pa3MHOXXEHUIO U

BBIPAIIABAHUIO TTOCEBHOTO
Marepuaia s
OMOTEXHOJIOTHYECKOTO
mporecca MoJyYeHHs
BAB; npousBomuTs 0TOOp
00pa3IoB KyIbTypaTbHON
KUIKOCTH JUIS
OMOXUMHYECKOTO U
MHUKPOOHOJIOTUYIECKOTO
KOHTPOJIS; OCYIIECTBIISATH
pa3zmeneHue
KYJIbTYpaIbHON JKUAKOCTH
1 OMoMacchl pazIHYHBIMU
METO/IaMH; TTPOU3BO/IUTH
paboTHI IO pa3pyLICHUIO
KJICTOYHOM 000JIOUKH U
BBIJICIIEHUIO 1IEJIEBOTO
MPOIYKTa
OMOTEXHOJIOTHYECKOTO
MIPOU3BOICTBA;
MPUMEHSTh
AKCTPAKIIMOHHEIEC I

12



HOHOOOMEHHBIE METObI
IUTSL OYUCTKHA

EJICBOro NpoaykKTa
OMOTEXHOIOTUYECKOTO
Iponu3BOACTBA OT

MpuMeceii; obecreunBarhb
BBINOJIHEHHE [IPOLIECCOB
TpaHyJIHPOBaHNA,
JIpaXUPOBaHUS U
TabJIeTHPOBAHUSA TOTOBOM
MPOAYKIINU

HIIK-6.3 Bnanmeet
MeTOdaMHt
KYJIbTHBUPOBAHUS
MHUKPOOPTaHU3MOB-
MPOIYIIEHTOB, KIECTOYHBIX
KYJBTYp JKABOTHBIX H
pacTeHuil; cenapanuu
KyJbTypalbHOHN KUIKOCTH
U OuoMacchl Is
MPOBEICHHUSI
OHOTEXHOJOTHYECKOIO
MpoIlecca; BhIJIEICHUS
MpOIyKTa OMOCUHTE3a U
MPOBEJICHUE OYUCTKH U
KOHIIEHTPUPOBAHHS;
MOJY4Y€HHUsI TOTOBOM
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¢ opmbI hepMEeHTHBIX
Mpenaparos,
MPOOHUOTHKOB,
MPEONOTHKOB,
JIEKApCTBEHHBIX CPEJICTB,
BaKIIMH, Onoy1o0peHuit

K - 5 -Criocoben

MPOBOJIUTH MOJATOTOBUTEIBHBIC pa0OTHI AJI OCYIIECTBICHUSI OMOTEXHOJIOTHYECKOTO Tpoiiecca nosryuenus bBAB

UIIK-1.1. 3Haet
TEXHOJIOTHIO TIOTYYEHUS
BAB; npaBuna paboTsl ¢
KyJbTYpaMu
MHKPOOPTaHU3MOB,
KJIETKAMU PacTeHUH U
KHBOTHBIX; METOJbI
MIPUTOTOBJICHUS
MUTATENBHBIX CPENI;
TpeOOBaHUS
MPOU3BOICTBEHHON
CaHUTAapUHU, aCENTHKU,
MO’KapHOH 6Ee30MaCHOCTH
U OXpaHbl TPYJa; METOIbI
MOJIEpXKAHUS YHUCTOU
KYJBTYpPBI IITaMMa
MHKPOOpTaHU3Ma-
MPOAYIIEHTa; MTpaBHIIa
paboTHI C aBTOKIIABOM,;
TpeOOBaHUS K
CTepUIIN3aIuN
MUTATENbHBIX CPEN;
MpaBMJIa SKCIITyaTalliH
OMOTEXHOJIOTHYECKOTO

OO0yyaromuiics
JIEMOHCTPHUPYET
MOJHOE OTCYTCTBHE
WM HEJI0CTATOYHOE
COOTBETCTBHE

CIEYIOIIUX 3HAHUM:

- OCHOBHBIE BUJIbI U
TEXHOJIOTUYECKUE
XapaKTePUCTHKH
ChIpbs, TOTOBOM
HNPOSYKIIUU

OOyuaromuiicss AEMOHCTPUPYET
HETOJIHOE COOTBETCTBHE
CJEeAYIOUIUX 3HAHMI:

- OCHOBHBIC BUJIbI U
TEXHOJIOTHYECKHE
XapaKTePUCTHUKHU CHIPbsl, TOTOBOM
MPOIYKIIHH.

Homyckatorcs 3HaYUTENbHBIE
OLIMOKH, MPOSIBIISETCS
HEIOCTATOYHOCTh 3HAHUH, 11O
psiny mokasarteneH,
00yJaIOMMIICs MCIBITHIBACT
3HAYUTEIbHBIC 3aTPYAHCHUS IPU
OTIEPUPOBAHHHU 3HAHUSMU.

OOyuaromuiicss AEMOHCTPUPYET
YaCTHYHOE COOTBETCTBHE
CIEYIOIUX 3HAHUI:

- OCHOBHBIC BHJIBI U
TEXHOJIOTHYIECKHE
XapaKTEPUCTHKHU CHIPbsl, TOTOBOM
HPOJYKIMH, HO JIOITYCKAIOTCSI
HE3HAYUTEIbHBIE OMHOKU 1
HETOYHOCTH.

OO0yuaromuiics
JIEMOHCTPHUPYET TTOIHOE
COOTBETCTBHE CIEAYIOMNX
3HAHMM:

- OCHOBHBIE BH]IBI U
TEXHOJIOTUIECKHE
XapaKTEePUCTUKH CBIPbS,
TOTOBOW MPOAYKLIHH,
CBOOOIHO OIEpUPYET
MpUOOPETEHHBIMU

SHAaHUAMU.
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00opynoBaHuUsA

UIIK-1.2 Ymeer
MIPOU3BOANTE PAOOTHI 11O
CTepUIN3aIuN
11a00paTOPHON MOCYABI U
WHCTPYMEHTOB; OTOMPATh
o0pa3ibl
MHUKPOOPTaHU3MOB,KJICTOK
pacTeHU U )KUBOTHBIX U3
MIPUPOIHON CPEIIbI;
MIPOU3BOAUTE MTOCEB
OMOJIOTHYECKOTO
MaTepuaia ¢ 1elIbio
MOJTY4YEHHUSI
HaKOIUTETHHON KYIBTYPHI
JUTSL TIPOBEICHUS
OMOTEXHOJIOTHIECKOTO
rporiecca; Mpou3BOANTD
MIPEABAPUTENBHYIO
00paboTKy CHIPHS,
HCITOJIB3YEMOTO IS
MIPUTOTOBJICHUS
MATATENBHBIX CPEI;
MIPOU3BOAUTD [IEPECEB
WHOKYJISIHTA C TIETBI0
BBIIEIECHUS YUCTOU
KYJBTYpPHI IITaMMa
MHUKpPOOpTraHu3Ma-
MPOIYLICHTA IS
MIPOBEACHUS
OMOTEXHOIOTHYECKOTO
mpolecca; MpoBepPATh
OJIHOPOJIHOCThH YUCTOU
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KYJIBTYpBI IITAMMA
MHKpOOpTaHu3Ma-
MIPOAYIIEHTA I10
MOP(hOIOTHYECKUM U
(M3HOIOTHYECKUM
MpU3HaKaM; IPON3BOANTH
paboThl O
BOCCTaHOBJIEHHUIO
TUO(PUIH3UPOBAHHON
STAJIOHHOH KyJIBTYpHl H
MOIEPKUBATh €€
KHU3HECTTOCOOHOCTH

HIIK-1.3 Bimageet
METOaMHU ITOATOTOBKHU
OMOTEXHOJIOTHYECKOI
MOCY/IbI U
00opymOBaHUS ISt
MPOBE/ICHUS
OMOTEXHOJIOTHYECKOTO
mpoiiecca;
OMOJIOTHYECKUX
00BEKTOB U MaTEPHUaJIOB
JUTST
OMOTEXHOJIOIMYECKOTO
nporiecca;
MIPUTOTOBICHUS
MUTATEIIBHBIX CPET VIS
KYJIbTHBUPOBAHHS
MHUKPOOPTaHH3MOB-
MIPOJIYIICHTOB,
KJICTOYHBIX KYJIBTYD
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KUBOTHBIX U PACTEHUI
3aJJaHHOT'O COCTaBa;
MCTOJIaMU BBIACIICHUA U
NOJIeP)KaHUS YUCTBIX
KYJIBTYpP
MUKPOOPTraHU3MOB —
npoayeHToB bAB;
OKUBJIEHUS KYJIBTYP
MUKPOOPIaHU3MOB,
IIPOBEJIEHUS TIOCEBOB
MHUKPOOPTaHU3MOB-
IIPOIYLIEHTOB Ha
TBEPJIbIE U KUAKHUE
IMUTATCJIBHLIC CPCbI

YMeTh:

- OIIpeNeyATh TpeOOBaHUS
K CBIPBIO TSI KOHKPETHBIX
TEXHOJIOTMYSCKHUX
MIPOIIECCOB,

- OIIPENCITh
COOTBETCTBHE TOTOBOM
MPOTYKITUH
MPOU3BOJICTBEH-HOMY
periIaMeHTy

OOyuaromuiics He
yMeEeT WJIH B
HEI0CTATOYHOU
CTEIeHU YMEET
OTIPEICTISTh
TpeOOBaHNUS K CHIPBIO
JUTST KOHKPETHBIX
TEXHOJIOTHYECKUX
MPOIIECCOB,
OTIPEICTISATh
COOTBETCTBHE TOTOBOMU
MPOIYKITHH
MPOU3BOJICTBEHHOMY
perIaMeHTy

OO0yuaronuiicss JeMOHCTPUPYET
HEMOJHOE COOTBETCTBUE
CJENYIOUIMX YMEHUM:

- OIpeNeNsaTh TpeOOBaHUS K
CBIPBIO JUII KOHKPETHBIX
TEXHOJIOTHYECKHX MPOIIECCOB,
OTpPECIsATh COOTBETCTBHE
TOTOBOM MPOAYKLIHH
MIPOU3BOJICTBEHHOMY pPEIiaMEHTy
JomyckaroTcsi 3HaYUTeNbHbIC
OIITNOKH, TTPOSBIISIETCS
HEJO0CTaTOYHOCTh YMEHUH, 110
psiay mokKaszaTelen,
00yYaroUINiCs HCIIBITHIBAET
3HAYUTEIbHBIE 3aTPyAHEHUS IPU
ONEPUPOBAHUHU YMEHUSIMU MPH UX
IepeHoce Ha HOBBIE CUTYAIHH.

OO0yuaronuiicss JeMOHCTPUPYET
YaCTHYHOE COOTBETCTBHUE
CJEAYIOUIUX YMEHUM:

- OIpeIensaTh TpeOOBaHUS K
CBIPBIO U KOHKPETHBIX
TEXHOJIOTHYECKUX TIPOIIECCOB,
OTIPEEISATh COOTBETCTBUE

TOTOBOM MPOIYKITHH
MIPOU3BOJICTBEH-HOMY
periiaMeHTy

YMeHUsT 0CBOCHBI, HO
JIOITYCKAIOTCSI HE3HAYUTEITHHBIC
OIMOKH, HETOYHOCTH U
3aTpyAHEHUs MPH BEIOOpE HOBOTO
CBIPBSL.

OO6yyaromuiics
JIEMOHCTPUPYET MOJIHOE
COOTBETCTBHE CIIEAYIOMINX
YMEHUU:

- OIpEeAETATh TPeOOBAHMS K
CBIPBIO TSI KOHKPETHBIX
TEXHOJIOTUYECKUX
MPOIIECCOB,

OMPEIEIATh COOTBETCTBUE
TOTOBOM MPOAYKLUH
MPOU3BOACTBEHHOMY
perIaMeHTy

CBo0OozaHO omnepupyer
MPHOOPETEeHHBIMU
YMEHUSIMU, IPUMEHSIET UX B
CUTYyalUsIX MOBBILICHHON

CJIOKHOCTH.

17



Baapers:

- OCHOBHBIMH METOANKAMHU
aHaIM3a, BKIIIOYas
aHATUTHYECKHE METOINKN
OIlpeAeIeHHs
KOHIICHTPAI OCHOBHBIX
KOMITOHEHTOB
MUTATEIBHBIX CPE,
KOHIIEHTPAIIMH KOHEYHOTO
MPOAYKTa OMOCHHTE3a,
KOHTPOJIS Ka4ecTBa
MOJTyYeHHOTO MPOYKTa.

OOyuaromuiics He
BIIAJIeeT UIIH B
HEJIOCTATOYHOMI
CTETICHU BIIAJICET
OCHOBHBIMHU
METOIMKaMH aHaJN3a,
BKJIIOUAsT
AHATMTHYECKHE
METOIUKU
onpeaeaeHus
KOHLEHTpauui
OCHOBHBIX
KOMIIOHEHTOB
MUTATENbHBIX Cpel,
KOHIICHTPAII’
KOHEYHOT'O MPOIYKTa
OmocuHTEe3a, KOHTPOJIS
KadgecTBa
MOJIy4E€HHOTO
HNPOJYKTA.

OOyuaronuiicss BIageer
OCHOBHBIMH METOIUKAMH
aHalin3a, BKIIIOYast
AHATUTHYECKUE METOTUKU
OTpe/IeICHUsT KOHIICHTPAIIHii
OCHOBHBIX KOMIIOHEHTOB
MUTATENBHBIX CPE,
KOHI[EHTPAI[HH KOHEYHOTO
MPOIYKTa OHOCHHTE3a, KOHTPOIIS
KauyecTBa MOJyYEHHOTO
MPOYKTA.

OOyyaromuMcst I0MyCKarTCs
3HAYUTEIIbHBIC OIINOKH,
NPOSIBIISIETCST HEIOCTATOYHOCTh
BJIAJICHUS HABBIKAMH 110 PSAY
roka3zaresei.

OO0yyJaronuiicss 9aCTUIHO
BJIAJICET OCHOBHBIMU METOMKAMHU
aHaliu3a, BKIIOYast
AHATUTHYECKUE METOTUKH
oIpeieNIeHusl KOHIIEHTpaIui
OCHOBHBIX KOMITOHEHTOB
MUTATEIBHBIX CPE],
KOHIICHTPAITUX KOHEUYHOTO
MPOAyKTa OMOCHHTE3a, KOHTPOJIIS
KadecTBa MOJIYICHHOTO
MIPOIIyKTA.

HaBbIKH OCBOCHBI, HO
JIOyCKAfOTCSl He3HAYNTENbHBIC
OIINOKY, HETOYHOCTH,
3aTpyTHEHUS aHAIIN3e
TIOJIYICHHBIX PE3yIIETaTOB,
NepeHoce yMeHU Ha HOBbIE,

HECTaHAAPTHBIC CUTYyalluU.

OOyyaromuiicss B MOJTHOM

00BeMe BJIaiceT OCHOBHBIMH

METOJIMKAaMM aHaJIn3a,
BKJIOYas aHAJIUTUYECKHE
METOJIMKU OTpPEIeIICHUS
KOHIIEHTpaIuii OCHOBHBIX

KOMIIOHCHTOB ITHTATCIIbHBIX

cpejl, KOHIICHTPAIHH
KOHEYHOT'0 MPOIyKTa
OrocuHTEe3a, KOHTPOJISA
Ka4ecTBa MOJy4YeHHOTO
MPOJyKTa,

CBOOOJTHO ITPHMEHSET
HOJTy4YeHHbBIC HaBBIKH B
CHTYaIMsX HOBBIIICHHOM
CIIO)KHOCTH.
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6.1.3 Il ka1a oueHUBAHUS Pe3yJIbTATOB IPOMEKYTOYHOM aTTeCTALMHU U ee
ONHCaHHe

dopma IMPOMEKYTOYHOM ATTECTALMU: DK3AMEH.

[IpomexxyrouHas arrectanus oOydaromuxcsi B (OpME 3K3aMEHa IPOBOJUTCS
N0 pe3yJbTaTaM BBINOJIHEHUSI BCEX BHUJIOB Y4YeOHOM palOThI, MPEeIyCMOTPEHHBIX
y4E€OHBIM TIJIAHOM MO JAHHOW JUCHMIUIMHE (MOJIYJI0), TPHU ITOM YUUTHIBAIOTCS
pe3yabTaThl TEKYIIEro KOHTPOJIA YCIEBAeMOCTHM B TeueHHe cemectpa. OleHka
CTEMEHU JOCTHXKECHUsS OOydYaloIMIMMUCSA TUIAHUPYEMBIX PE3yJbTaTOB OOYYEHHS IO
TUCHUIUIMHE (MOIYJI0) TPOBOAMUTCS MpenojaBareieM, BeOyllUM 3aHsATUS IO
TMCIUTUIMHE (MOIYJII0) METOJOM SKCIEpTHON olleHKu. [lo mTtoram mpomexyTodHOn
aTTecTallid MO JUCHUILUIMHE (MOIYJIO) BBICTABISIETCS OIEHKA «OTJIMYHOY,
«XOpOILLO0», «YIOBIETBOPUTEIBHO» HIIU «HEYIOBIECTBOPUTEIHLHOY .,

K npomexyrouHolt — arrecTaiuu  JIONMYCKAIOTCS  TOJIBKO  CTY/ACHTHI,
BBIMIOJIHUBIINE BCE BUbI YUeOHOU PalOThI, MpeIyCMOTpEHHbIE paboueil mporpaMmon
no gucuuiuiiHe «llpompiiieHHass OuoTexHoNMOrHs» (MPOLIIM  MPOMEKYTOUYHBIH
KOHTPOJIb (KOHTPOJIbHBIE Pa0OThI), BHIMOIHUIN U 3alIUTHIN JJAOOpaTOPHbIE PabOThI).

[IIkxama oreHnBaHuA Onucanue

BoImmonHeHbl BCE BUIbI yueOHOM paboThI,
NpeayCMOTPpEHHBbIE  y4eOHbIM  TIaHoM.  CTyneHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMCHUM,
Otnnuno HaBBIKOB MPUBEJACHHBIM B Talluiax IoOKa3aTemei,
Olepupyer MNPUOOPETEHHBIMU 3HAHUSIMH, YMEHHSIMHU,
HaBBIKAMU, TPUMEHSET UX B CUTYaIUSX MOBBIIICHHOM
CJIO’KHOCTH.

BeltonHeHs! BCE BU/IBI y4eOHOMI padoTHI,
NpeayCMOTpEeHHBbIE  y4eOHbIM  TaHoM.  CTyneHT
JNEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMCHUM,
HaBBIKOB, TPUBEACHHBIM B TaOIMIIaXx IMoOKa3aTese,
X OmepupyeT MPUOOPETCHHBIMU 3HAHUSAMH, YMCHUSIMH,
Opoto HaBbIKAMM, MPUMEHSIET UX B CUTYyalMsSX MOBBIIICHHON
cnokHoctd. [lpy »sTomM MoOryr OBITH JOMYIEHBI
HE3HAUUTENbHBIE OIMMOKH, HETOYHOCTH, 3aTPYIHCHUS
IpU AHAJTUTHYECKUX OINEPALHUAX, NEPEHOCE 3HAHUU U
YMEHUW HA HOBBIE, HECTAHJAPTHBIE CUTYALlUH.
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BoinonHeHbl BCE BU/IBI yueOHOM padoTHI,
IpeIyCMOTpeHHble  y4yeOHbIM  MIaHoM.  CTyneHT
JEMOHCTPUPYET HE IIOJHOE COOTBETCTBHE 3HAHWM,
YMEHHU, HAaBBIKOB IPUBEJCHHBIM B  TabimIiax
Y 10BJIETBOPUTEIBHO .

NoKa3aTesieil, JIOMyCKalTCsd 3HAUUTENbHbIE OLIMOKH.
[IpumMeHeHue  TPUOOPETEHHBIX 3HAHWUHN, YMEHUM,
HaBBIKOB B CHUTyalMsX IIOBBIIIEHHON CJI0XHOCTH

BBI3BIBACT 3aTPYyAHCHUA.

He BpImonHeH oauH uiau  Oosee BUJIOB  y4eOHOM
paboThl,  MPEAYCMOTPEHHBIX  Y4E€OHBIM  ILJIAHOM.
CTyneHT [JOEMOHCTPUPYET HENOJIHOE COOTBETCTBHE
3HaHWH, YMEHHUH, HABBIKOB NMPUBEICHHBIM B TaOIHMIaX
HeynoBnerBoputesnbH | moka3aTeneil, JOMYCKAlOTCS 3HAUYMTEIbHBIE OLIMOKH,

0 IPOSIBIISIETCSI OTCYTCTBUE 3HAHUW, YMEHUM, HABBIKOB 110
pany IIOKa3arTesen, CTYICHT VCIIBITBIBACT
3HAQUUTENIbHBIE  3aTPYAHEHHUS IIpU  OIEPUPOBAHUU
3HAQHUSMM W YMEHMSAMHU IIpH UX IIEPEHOCE Ha HOBBIC
CUTYalLUH.

@DoHIbI  OLIEHOUHBIX CPEACTB TMpeacTaBieHbl B Ilpunoxenun 2 kx paboueit
IIpOrpaMMme.

7. YyeOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecneYeHUue JUCIIUTIUHBI.

a) OcHOBHas JUTEpaTypa

1. bupiokoB B.B. OcHoBbl mnpomsblnuieHHON OnorexHonorun. — M.: KonocC,
2004. - 296 c. Anpec xpanenus yi. I1. Kopuaruna, 22.

2. Tlepr C.Ix. OcCHOBBI KyJIbTUBHUPOBAaHUS MHUKPOOPraHM3MOB M  KIIETOK.
Mocka: Mup, 1978

3. BopobGreBa JI.W. Ilpombimiennass mukpoouonorus, Mzng MI'Y, 1989

4. TlpombiiieHHass wukpoouonorus. mnox pen. H.C. Eroposa, Mockaa:
Bricmas mkoma, 1989

5. Lpmmoanenko, H.B. buorexumonorus / H.B. Llpmmbanenko ; Poccuiickuii
rOCy/IapCTBEHHBIN Ienarorndeckuii ynusepcuter uMm. A. W. T'epuena. —
Cankr-Ilerepoypr : PI'TIY um. A. U. I'epuena, 2011. — Y. 1. — 128 c. : un. —
Pexum JOCTyTIA: 10 MOITHCKE. — URL.:
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1.

http://biblioclub.ru/index.php?page=book&id=428265

0) IonoNHUTENbHAs JUTEpaTypa

['opnenko, B.A. Hayunbie ocHoBbl Oumotexnosnoruu / B.A. T'opnenko, H.M.
KyryzoBa, C.K. [Ilaryauna ; MuHHCTEPCTBO O0OOpa3oBaHUsi UM HAyKU
Poccuiickoit  ®enepanuu, DenepanbHoe TOCYIApCTBEHHOE  OHOHKETHOE
00pa3oBaTeIbHOE YUPEKIACHUE BBICIIETO MPO(ECCHOHAIBHOIO 00pa3oBaHUS
«MOCKOBCKMI IT€Iaroru4ecKuii roCyJapCTBEHHbIA YHUBEPCUTET». — MOCKBA :
[Tpomereit, 2013. — Y. 1. Hanorexnonoruu B O6uonoruu. — 262 c. : ui., Tadm.,
CXEM. — Pexum JOCTYTIA: o TTOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=240486

Tuxonos, I'.Il. OcuoBel Ouorexnonoruu / I'.Il. Tuxonos, M.A. Munaena ;
MunucrepctBo  TpaHcnopra  Poccuiickon =~ @epepaumu,  MockoBcKas
rOCyJapCTBEHHAsl akKaJeMUsi BOJHOIrO TpaHcmopra. — MockBa : Asbranp :
MI'ABT, 2009. — 133 c. : Ta0i., cxeM., WJI. — Pexum aocTyma: 1mo moamnucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=430056

Cmonsies, B.I1., Ilnomko, E.A. OcHoBbl OMoTexHOMOTMU. HaydHble OCHOBBI
ouorexHonoruu: yyebHoe nocodue [InekTponHsbit pecypc]|/B.I1.Chtonses.-
Cankr-IlerepOyprckuii TOCYIapCTBEHHBINA JIECOTEXHUUECKUM YHUBEPCHUTET,

2012.- 112¢.- URL:https://e.lanbook.com/book/4531

MukpoOuooruss ¢ OCHOBaMH OHOTEXHOJOTHH (TEOpUs W TPAKTHKA) /
I'.IL IllyBaeBa, T.B. CBupumoa, O.C. KopneeBa u ap. ; Hayy. pea. B.H.
Kamaes ; MunHucrepctBo o6OpazoBanuss u Hayku P®, BopoHexckuit
TOCY/JapCTBEHHBI YHUBEPCUTET HWHKCHEPHBIX TEXHONOrMi. — BopoHex :
BOpoHE)CKHI TrOCYyJapCTBEHHBI YHHUBEPCUTET WHXKCHEPHBIX TEXHOJOTUU,
2017. — 317 c. : tabn., rpad., i — Pexum mocryna: mo moamnucke. — URL:
http://biblioclub.ru/index.php?page=book&id=482028 (mata oOpareHus:
17.10.2020). — Bbu6Gmwmorp.: c. 311-312. — ISBN 978-5-00032-239-0. — Tekcr :

3JIEKTPOHHBIM.

EropoBa, C.M. KnynoBa, E.A. JXuByxuna. OcHOBBI OuUOTE€XHOJOTHMU. M.:
Axkanemus, 2003.

Marsees B. E. OCHOBBI ~ aCeNTUKM B  TEXHOJOTMM  YHMCTBIX
MUKpoOHonornyeckux mnpenaparoB. M.: Jlerkas u nwumeBas npom-Tb, 1981,
312 c.
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https://e.lanbook.com/book/45315#book_name
about:blank
http://biblioclub.ru/index.php?page=book&id=482028

MuUKpPOOHOIOTHYECKHE MPOIECCHl BBIMIETaYNBaHUS METaUIoB U3 pyd. O030p
npoonemsl. //I.W. Kapapaiiko. Llentp mexmynapomusix npoexkroB I'KHT.M.:
1984.

[Mpuknagnas oskoOmorexHomorusi. YuebHoe mocodme B 2-x Tomax /A.E.
Kysnenon, H.b. I'pagoBa, C.B. JlymnukoB. M.: uznareascteso bBUHOM, 2012.

[IpombiienHass Mukosorus: YdyeOHoe mocooue / B. A. Tamemakun, H. A
3aukuna, . B.Munaykmes, H. A. IOpnosa. CI16.: U3n-o CITXDA, 2003. —
220 c.

10.OcHoBBI OnoTexHosnoruu BeIcuX TpuOoB. H. 3amkuua, A. Koanmenko, B.

[NaneiakuH, FO. JIpsikoB, A. Tumenkos, [Ipocnexkt Hayku, 2007 T.

B) IPOrpaMMHOe oOecrneyeHre U HHTEPHET-PeCypPChI:

[IporpamMHOEe oOecrieueHre HE MPETyCMOTPEHO.
[lepeyeHb MHTEPHET-PECYPCOB, HEOOXOMUMBIX JJISI OCBOCHUS JUCIUTLIUHBI

1. www.elibrary.ru — Hay4Hasi 3JeKTpoHHas OuOIMoTEKa

2.
3.

9.

http://www1.fips.ru/wps/wcm/connect/content ru/ru - POCITATEHT

http://patft.uspto.gov/ - United States Patent and Trademark Office

becriiataas marenTHasg 6asa.

www.molbiol.ru - YueOHUKHM, HayyHble MoHoOrpadguu, 0030pBHI,
7a0bopaTopHble MPAaKTUKyMBbl B CBOOOTHOM JIOCTYII€ Ha CATe MPAaKTHYECKOM
MOJIEKYJISIPHOM OHOJIOTHH.

WWW.Scopus.com  (Scopus) — emmHas pedepaTUBHAs W HAyKOMETPHYCCKAs

0a3a maHHBIX (MHJIEKC UUTUPOBaHUs) (Hoctyn B Ombimoreke MAMMU)
www.scincedirect.com/ (ApxXWBHBIE KOJUICKIIMH >KypHAJIOB H3/aTEIbCTBA

Elsevier) — apxuBHBIC KOUICKIIMM pa3IMYHBIX TEMaTHK, B TOM YHCIC
Biochemistry, Engineering and Technology.
http://www.fp7-bio.ru - HKT «buorexsonorumn»

http://cyberleninka.ru/article/c/biotehnologiya -  Hayunas DIIEKTPOHHAs

onomoreka « KUBEPJIEHMHK A»

http://www.springerprotocols.com/ - goctym k 6a3e marHBIX SpringerLink

10.http://grebennikon.ru/ - smexrponnas oubonoreka Grebennicon
11. http://login.webofknowledge.com/ - pecypcel Ha miatgpopme Web of

Knowledge

12. laTepHeT-pecypchl  BKIIOYAIOT — y4eOHO-METOAMYECKHE  MaTrepHaibl B

3JIGKTPOHHOM BHJE, NpeacTaBiieHHble Ha caiite (http://lib.mami.ru/ebooks/ B

pazaene «bubmuorekay.

13.Marepuaiibl Kypca HpelCTaBiI€Hbl B BUJEC DJIEKTPOHHOro 00pa30BATEIBLHOTO

pecypca Ha t1marpopme CJIO  MockoBckoro Ilomurexa  (LMC):

https://online.mospolytech.ru/course/view.php?id=647
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8. MaTepuaJIbHO-TEeXHMYECKOE o0ecreyeHHe TUCIUIITHHBI

AymuTopusi Ui JEKUMOHHBIX 3aHsTuii No 5504 (115280, r. Mocksa, yi.
ABTO3aBOjCKasA, A. 16 crtp. 1), oOopymoBaHHasi: CTOJBI Y4YEOHBIE CO CKaMbsIMU,
ayIMTOpPHAsl JI0OCKAa, MYJIbTUMEAUNHBIA KOMILIEKC (TIEPEHOCHOM IMPOEKTOp, HOYTOYK).
Pabouee mecto mpernopaBaTelisi: CTON, CTYIL

Jlaboparopusi kadeapel «Xumomorex» AB540406 (115280, r. MockBa, yiI.
ABTO3aBonCcKas, 1. 16 ctp. 1), obopymoBaHHas: JlaOOpaTOPHBIE CTOJIbI, BECHI
1ab0paToOpHbBIC DX-2000, Becbl mnpeunusumonHeie AND, xumuyeckas Moiika,
JaMUHAPHBINA OoKC bapn-01-«Jlamunap-C»-1,2, mrkag CYLIUJIBHO-
CTepUIM3allMOHHBIE  Memmert, mielikep, IJIMTKA OJJEKTpUUecKas JadopaTopHas
Rommelsbacher RK 501, tepmocrar 180TBi, ¢oroanekrpokonopumerp KDK-2,
XOJIOMUIBHUK JUIA  XpPaHEHUs KyJIbTYp, MHKpPOCKom Mukmen 6, MHUKPOCKOI,
OCHAIIICHHBIA KaMEepol COCAMHEHHON C KOMITBIOTEPOM, MHKPOCKOMNBI y4deOHbIe 15
MITYK, CTEPEOMUKPOCKOIN 2 IIT., eHTpudyra, cymuibHbid 1kad, aBrokaaB BK-75,
ABTOMATUYECKUE TUMETKU, OJJIGKTPUUYECKUE HACOChl I IHUIETOK, MarHUTHHIC
MelIakd, JabopaTopHass mocyAa Uil MpoBeACHHs JaOOpaTOpPHBIX 3aHATHUH,
CTEIUIAKU C HAYYHOU JIMTEPATypPON.

JlaGopatopust kadenpsr « Xumobuorex» AB5405a,6 (115280, r. Mocka, yiI.
ABTo3aBojcKas, A. 16 ctp. 1), oOopynoBaHHasi: jJa0OpaTOpHBIC CTOJbI, BBITSKHOM
mkad, Bechl mpenu3noHHble KERN, Becbl anamuTudeckue Vibra, aHaIMTHUYECKUE
Bechl Sartorius ENTRIS 224-1S, 220r/0,1Sartorius Group GmbH, cnexkrpodoromeTp
Shimadzu UV mini 1240, aBTOMaTM3upOBaHHAas YCTAaHOBKA [yl PA3JIOKEHUS IO
Koenpmamro LOIP LK-100, nabGopatopHasi ycTaHOBKa: Xpomarorpagpuyeckue
npouecchl pasfeneHusi: ToHkocnoWHas xpomartorpadusi (TCX) Phywe Systeme
GmbH, marauTHble Memanku, crekrpodoromerp [1BI-5300, pH-merp DkoHHKC,
mictuiuiarop GFL 2001/4, xumuueckas moiika, Tym6a st xpanenus: JIBXK, xamepst
xpomarorpaduueckue Jyisi TOHKOCIOWHOW Xpomartorpapuu, XMMUYECKUE PEAKTHUBBI,
BBITSDKHBIC — ITKa(dbl, XOJOJWIJIBHWK, JabopaTopHas T1ocyna JUisl TPOBEICHUS
71a060paTOPHO-TPAKTUYECKUX 3aHITHH.

Jlaboparopusi kadenper « Xumbuorex» AB 5406a. (115280, r. MockBa, yi.
ABTo3aBojcKas, 1. 16 crpoeH. 1 (5 kopmyc)). JlabopaTopHbie CTOJNBI, OHOpPEaKTOp,
yCTaHOBKa OapoMeMOpaHHON (GUIbTpallu, BaKYyMHBIA CYIIMJIBHBIA KA, IIeHKep
MHUKpPOOMOJIOTUYECKU,  (OTOOMOpPEAKTOp,  YCTAaHOBKA Uil  KYJbTUBHUPOBAHUS
dboroTpodos.

CryneHTbl Ha 3aHATUSIX OO0ECIEYeHbl HWHIMBUIYAIbHBIMU MHKPOCKOIIAMH,
aBTOMATHMYECKUMHU MHUIIETKaMU, Ta00paTOpHOM MOCY0N, PeaKTHBAMU.
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9. MeToanuyeckne peKOMEHIALUH JIJIsl CAMOCTOATEIbHOWH paGoThI CTYI€HTOB

Hucnumnmuna «lIpoMbiiieHHass OMOTEXHOJOTUSD) MpeIyCMaTpUBAET JIEKIIUU,
Ja0opaTopHbIE U CEMUHApPCKHE 3aHsATHs. M3ydeHuWe IUCHUIUIMHBI 3aBepIIacTCs
ak3aMeHOM (5 cemecTp). YcIemHoe H3y4eHWE IUCIUIIIMHBI TPEOyeT MOCEIICHUS
JeKIUH, aKTUBHOM pPabOThl Ha TMPAKTUYECKUX U J1a0OpAaTOPHBIX 3aHSTHSIX,
BBIMOJIHEHUST YYEOHBIX 3a/JIaHUN TpenojaBaTelisi, O3HAKOMJICHUS C OCHOBHOW U
JOIOJHUTENIBHOU JIMTEPATypOu.

[Tpy moaAroTOBKE K JIEKIIMOHHBIM 3aHSATHSIM CTYJICHTaM HEOOXOIMMO:

mepea  OYepemHOM  JIeKIMEeH  MPOCMOTPETh IO  KOHCIIEKTY  MaTepual
npenpigymed  jekuuu. [lpu 3aTpymHEeHHsIX B BOCIPUSITHM MaTephana CIeayeT
O0paTUTBbCSA K OCHOBHBIM JIMTEPATYpHBIM HMCTOYHHMKAM. Ecmum pa3o0Oparbes B
MaTepuane OmnsTh HE yAaloch, TO OOpaThTeCh K JeKTopy (mo rpaduky ero
KOHCYJIbTAIIMii) UJTK K MPENOAaBaTeNlt0 Ha MPAKTUYECKUX 3aHSTHSIX.

[IpakTyeckue/nabopaTopHble  3aHITHS  3aBEpIIAIOT  HU3ydeHHE HaumOonee
BOXHBIX TeM Y4eOHOM mUCHUIUIMHBL OHH CIyXaT Ui 3aKpeTIeHUs H3Y4eHHOTrO
Mareprana, pa3BUTHUS YMEHHI W HAaBBIKOB JIAOOPATOPHON TEXHWKHU, MPUOOPETEHUS
OIbITA BEIEHUS IUCKYCCUM, APTyMEHTAIlMU W 3allUThl BBIABUTAEMBIX IMOJOXKCHUH,
HaBBIKOB MPAKTUUYECKOM pabOThl B MUKPOOMOJIOIMYECKON 1a0opaTopuu, a Takxke s
KOHTPOJISI TIPENoJaBaTelIeM CTEMEeHHU IOJArOTOBJICHHOCTH CTYIEHTOB IO H3ydaeMOu
T CITUTITHHE.

[Ipy mMOArOTOBKE K MPaKTUUYECKOMY/IabOpPaTOPHOMY 3aHSATHUIO CTYACHTHI
UMEIOT BO3MOYKHOCTh BOCIIOJB30BATHCSI KOHCYJIBTAIIUSAMH TIPENoIaBaTels.

[Ipy mnOArOTOBKE K MPAKTUYECKUM/ITa0OPATOPHBIM 3aHSATHSM CTyJIEHTaM
HEOOXOIUMO:

NPUHOCUTH C COOOM pEKOMEHJOBAaHHYIO IMpErnojaBareieM JHUTeparypy K
KOHKPETHOMY 3aHSTHIO;

10 OUYEepPETHOrO MPaKTUYECKOro/1abopaTOpHOro 3aHATHS o
PEKOMEH/IOBAaHHBIM  JIMTEPATYPHBIM HCTOYHHKAM MpopaboTaTh TEOPETUUYCCKUU
MaTepual, COOTBETCTBYIOIIEH TEMbl 3aHATHUS;

MTOBTOPUTDH MPOBEICHHBIE MHCTPYKTAXKHU IO TEXHUKE O€301acHOCTH;

B Hayaje 3aHATHH 3a7aTh MPEnoJaBaTel0 BOMPOCH MO MaTepuay,
BBI3BABIIEMY 3aTPyJHEHUS B €ro MOHMMAaHUM W OCBOCHHHU MpPU PEIICHWHU 3a/ad,
3aJJaHHBIX JUII CAMOCTOSITEJILHOTO PEIICHUS;

B XOJI¢ CEMUHAapa JaBaTh KOHKPETHBIC, YETKHE OTBETHI IO CYII[ECTBY BOIPOCOB;

Ha 3aHSATUM JOBOAUTH KaXIyl0 3a7ady J0 OKOHYATEIbHOrO pEeLICHHUS,
JEMOHCTPUPOBATh MOHUMAHUE IPOBEJACHHBIX pacueToB (aHAIM30B, CUTYaIUil), B
cilydae 3aTpyJHEHHI oOpamaThesi K MpPenoaaBaTeso.

WNuTtepaktuBHas ¢opma 00pa3oBaTeLHOTO MpOIEcca 3aKIIUYaeTCsl B TOM,
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KQKIbIA CTYIEHT BBICTYNACT B POJIM AOKJIATYAKA M ONIIOHEHTA: BBIIOIHACT JOKIAL C
npe3eHTalell Mo BHIOPAaHHOM MM TeMe MPAKTUYECKOr0 3aHSATHS U BBICTYIAET
OIIIOHEHTOM MaTepUajoB APYIMX AOKIAJIOB.

CryneHTaMm, NpOMyCTUBIIMM 3aHATUS (HE3aBUCUMO OT MPUYMH), HE UMEIOUIUE
NHACBMEHHOIO PEUICHHUs 3aJa4 WM HE MOATOTOBUBIIMECS K JAHHOMY IPAKTUYECKOMY
3aHATHUIO, PEKOMEHIYETCSd HE II03KE YeM B 2-HEACHbHBI CpOK SBHUTbCA Ha
KOHCYJIbTAllMIO K MPENOJABATEN0 U OTYUTATHCS MO TEME, W3y4aBIIElcs Ha 3aHSTUH.
CryneHTbl, He OTUYMTABLIMECS MO KaXIOW HE MpopabOTaHHOM MMM Ha 3aHATUSX TeMe
K Hayajgy 3a4€THOM CECCHUHU, YIYCKAaOT BO3MOXKHOCTb IOJMYYUTh IOJIOKEHHBIE OasUIbl
3a paboTy B COOTBETCTBYIOIIEM CEMECTpE.

CTyneHTbl, NMPONMYCTUBLIME 3aHITHS W/WIM HE CHABUIME BCE J1a0OpaTOpHBIE
paboOThl He JomycKaloTcs K dk3ameHy. CTyIeHT, NpONmyCTUBIIMH J1aOOpaTOpHYIO
palboTy MO yBaXUTEIbHOM NPUYMHE MMEET IpPaBO €€ oTpadoTaTh B KOHIIE CeMecTpa
(e Oomnee 3 maGopaTOpHBIX padoT).

B pamkax myOnMuYHBIX Mpe3eHTAllMi ©W  JUCKYCCHM TIOCJe JIOKJIaja,
NPEACTABISIIONIET0O  COOOM  TPyINImoBOoe€  OOCYKACHHUE  IMOJl  PYKOBOACTBOM
npernojaBareNs IIUPOKOro Kpyra MpoOjieM MpenojaBaTeslb OLEHHBAET YPOBEHb
3HaHuM. CTyJeHTaM IpPeloCTaBISIETCS BO3MOXKHOCTh JIOTUUYECKU IOCIEIOBATEIBHO U
apryMEHTHPOBAaHHO BBICKA3aTh CBOIO TOYKY 3pPEHMS HA paccMaTpUBaeMyro MpooOieMy
U MIPOJIEMOHCTPUPOBATh TIIyOMHY 3HAHUM B paMKaxX M3y4eHHOTrO Marepuaia.

Q. MeToan4yeckue peKOMeHAAUMH I IPenoiaBaTeJis

B xone nekmuii mpenopaBareib M3JaraeT M pa3bsCHSIET OCHOBHBIC, HamOolee
CJIO)KHBIE MOHATHUSI TEMBI, a TAKXKE CBSI3aHHBIE C HEH TEOPETUUYECKUE U MPAKTHUYECKHE
npoOseMbl, JaeT PEKOMEHJAIlMM Ha NPaKTHYeCKOe WJM JIAbOpaTOpHOE 3aHsATHE U
yKa3aHHsl Ha CAMOCTOSITENIbHYIO PaloTy.

WNuTtepakTtuBHas ¢opma 00pa3oBaTeNbHONO IMpolecca 3aKIo4yaeTcsi B TOM,
KXl CTYJIEHT BBICTYIACT B POJIM JOKJIATYMKA U OIIOHEHTA: BBIOJHSET JOKJIAd C
npe3eHTalrell Mo BBIOPAaHHOW UM TeMe MPAKTUYECKOTO 3aHSATHUS M  BBICTYIAET
OIMOHEHTOM MaTEepPHAaJIOB APYTUX JOKJIAJIOB.

B pamkax myOnMUYHBIX Tpe3eHTAllMid U JUCKYCCHMM TMOcie JOKJaja,
NpENCTaBISIIOIEr0  co0OM  TpyNmoBoe  OOCYKIEHHME  IMOJ  PYKOBOACTBOM
IpernojaBareNs IIUPOKOro Kpyra IMpoOjeM MpenojaBaTellb OLEHHBAET YPOBEHb
3HaHui. CTyJAeHTaM MpeloCTaBIsIeTCs BO3MOXHOCTb JIOTHYECKU I1OCIEAOBATENbHO U
apryMEHTHPOBAaHHO BBICKA3aTh CBOK TOYKY 3PEHHUSI Ha pacCMAaTPUBAEMYIO MPOOIeMy
U MIPOJIEMOHCTPUPOBATh MIyOMHY 3HAHWM B paMKax M3y4€HHOIO MaTepuaa.

Haubonee s@dexktuBHO (HOpMUPYIOTCS CIEAYIONIME HABBIKM U KOMIIETEHIIUU
CTY/JCHTOB:
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— OCO3HAHUE COLIMAJIbHOW 3HAYMMOCTU CBOeil Oymymiedl mpodeccuu, oOnagaHue
BBICOKON MOTHMBAIIMEHN K BBIMOJTHEHUIO MPOPECCHOHAILHON JESITeIHhHOCTH;

— BIAQJCHHE KYyJIbTYpPOH MBIILICHUS, CIOCOOHOCTh K OOOOIICHUIO, aHaIU3y,
BOCIIPUSITHIO HMHQOpPMAIIUK, TIOCTAHOBKE 1€l M BBIOOpPY TyTel ee
JOCTUKCHUS;

— CIIOCOOHOCTh  OCYHIECTBJISITh IMMOUCK, XpaHeHHUE, O00paboTKy U aHaIu3
MHpOpMAIIMU U3 Pa3IMYHBbIX UCTOYHUKOB M 0a3 JaHHBIX, MPEICTABIATH €€ B
TpeOyeMoMm (opmare ¢ HCHONb30BaHHEM WHGOPMAIMOHHBIX, KOMITHIOTEPHBIX
1 CETEBBIX TEXHOJIOTUH;

— yMEHHE JIOTUUECKH BEpPHO, ApryMEHTHPOBAHHO M SICHO CTPOUTH YCTHYIO U
NUCHbMEHHYIO pe€Yb, ObITh CHOCOOHBIM B TIMCBMEHHOW M YCTHOM peuu
NPaBUIILHO (JIOTUUECKH) OOPMUTH PE3YJILTAThl MBIILICHUS,

— yMEHHME CIylaTh W aKTUBHO B3aUMOJICHCTBOBATh C JAPYTMMH Y4aCTHHUKaMHU
KOH(epeHIIH U, CTOCOOHOCTh 337aBaTh KOHCTPYKTUBHBIE BOMPOCHL;

CryneHTaM, MpOMYyCTUBIIUM 3aHATUS (HE3aBUCUMO OT MPUYMH), HE UMEIOIIUe
NUCbMEHHOIO PElIeHUs 3aJad WM HE MOATOTOBUBIIMECS K JAHHOMY IPAKTHYECKOMY
3aHATUIO, PEKOMEHIYETCS HE€ TI03KE€ 4YeM B 2-HENENbHBIM CPOK SIBUTHCS Ha
KOHCYJIBTAIIMIO K MPENOAaBaTeNlo U OTYUTAThCS MO TEME, M3y4yaBIICCA Ha 3aHSTHHU.
CryneHTbl, HE OTYMTABIIUECS MO KAXIOW HE MPOPa0OTAaHHONW MMM Ha 3aHSTHSAX TEME
K Hayajly 3a4€THOM CECCHHU, YMYCKAIOT BO3MOXHOCTb MOJMYYUTh MOJOKEHHBIC OaylIbl
3a paboTy B COOTBETCTBYIOIIEM CEMECTpE.

CTyneHTbl, MPOMYCTUBIINE 3aHATUS W/WIM HE CIABIIME BCE JIAOOpaTOPHBIC
paboThl HE JaomyckaroTcs K 3Kk3aMmeHy. CTyneHT, MpOIYCTHUBIIMHN J1a00paTOpHYIO
paboTy MO yBaXHUTEJIbHON MPUYMHE MMEET MpaBO €€ OoTpadoTaTh B KOHIIE CEMECTpa
(e Oomnee 3 maGopaTOpHBIX padoT).

WNuTtepakTtuBHas ¢opma 00pa3oBaTeNbHONO IMpolecca 3aKIo4yaeTcsi B TOM,
KXl CTYJIEHT BBICTYIACT B POJIM JOKJIAUMKA U OMITOHEHTA: BHIMOJIHSET JOKIAT C
npe3eHTalrell Mo BBIOPAaHHOW UM TeMe MPAKTUYECKOrO 3aHSTHS W BBICTyHaeT
OIMOHEHTOM MaTEepPHAaJIOB APYTUX JOKJIAJIOB.

B pamkax myOnMUYHBIX Tpe3eHTAllMid U JUCKYCCHMM TMOcie JOKJaja,
NpENCTaBISIIOIEr0  co0OM  TpyNmoBoe  OOCYKIEHHME  IMOJ  PYKOBOACTBOM
IpernojaBareNs IIUPOKOro Kpyra IMpoOjeM MpenojaBaTellb OLEHHBAET YPOBEHb
3HaHUU. CTyJEHTaM MPeA0CTaBISIETCS BO3MOXKHOCTh JIOTUYECKH MOCIEIOBATELHO U
apryMEHTHPOBAaHHO BBICKA3aTh CBOK TOYKY 3PEHHUSI Ha pacCMAaTPUBAEMYIO MPOOIeMy
U MIPOJIEMOHCTPUPOBATh MIyOMHY 3HAHUM B paMKax M3y4YeHHOTO MaTepHaa.

Haubonee s¢dexkrrnBHO (HOpMUPYIOTCS CIIEAYIOMIME HABBIKM M KOMIIETEHIIUU
CTY/JCHTOB:
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— OCO3HAHUE COLIMAJIbHOW 3HAYMMOCTU CBOeil Oymymiedl mpodeccuu, oOnagaHue
BBICOKON MOTHMBAIIMEHN K BBIMOJTHEHUIO MPOPECCHOHAILHON JESITeIHhHOCTH;

— BIQJICHHE KYJbTYpOH MBIIIJIEHUS, CIHOCOOHOCTh K OOOOIICHUIO, aHaIU3y,
BOCIIPUSITHIO HMH(OpPMAIIMK, TIOCTAHOBKE 1€MW  BBIOOPY IyTed ee
JOCTUKCHUS;

— CIIOCOOHOCTh  OCYHIECTBJISITh IMMOUCK, XpaHeHHUE, O00paboTKy U aHaIu3
MHpOpMAIIMU U3 Pa3IMYHBbIX UCTOYHUKOB M 0a3 JaHHBIX, MPEICTABIATH €€ B
TpeOyeMoMm (opmare ¢ HCHONb30BaHHEM WHGOPMAIMOHHBIX, KOMITHIOTEPHBIX
1 CETEBBIX TEXHOJIOTUH;

— yMEHHE JIOTUYECKH BEPHO, apryMEHTHPOBAHHO M SICHO CTPOUTH YCTHYIO U
NUCHbMEHHYIO pe€Yb, ObITh CHOCOOHBIM B TIMCBMEHHOW M YCTHOM peuu
NPaBUIILHO (JIOTUUECKH) OOPMUTH PE3YJILTAThl MBIILICHUS,

— yMEHHME CIylaTh W aKTUBHO B3aUMOJICHCTBOBATh C JAPYTMMH Y4aCTHHUKaMHU
KOH(epeHII1U, CTOCOOHOCTh 3aJ]aBaTh KOHCTPYKTUBHBIE BOIPOCHL;

[Ipy 1OArOTOBKE CTYAEHTHI HCHOJB3YIOT MaTepualibl HWHTEPHET-PECYpPCOB,
MEPEYUCIICHHBIX B pa3feie 8.
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IIpunoxenue 1

paboueii nporpamme

MUHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHIS POCCUMCKOM ®EJEPALIHN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXIEHME BbICILIEI'O ObPA3OBAHMA

«MOCKOBCKHNI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKWH ITOJINTEX)

Hamnpaenenue noarorosku: 19.03.01 buorexnonorus
dopma oOydeHwus: ouHas

Bun npodeccnonanbHol A€ATENBHOCTH: HAYYHO-HCCIIE0BATEIbCKAS

Kadenpa: Xumbuorex

®OH/J ONEHOYHBIX CPEJACTB

O IMCHUIIJIMHE

«IIpombiieHHass OMOTEXHOIOTH 51

CocTas:

1. [TaciopT ¢hoH/Ia OIEHOYHBIX CPEJICTB
2. Onucanue OIEHOYHBIX CPEJICTB:
3. KoHTpobHBIE BOIIPOCHI ISl TPOBEACHUS TPOMEKYTOYHOHN aTTeCTAllUH

CocTaBuTeu:

Jouent I'opmnna E.C.

Mocksa, 2021
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MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIIETEHIIMI

IIpompblnieHHAsE OMOTEXHOJIOTHS

dI'OC BO 19.03.01 «bBuorexHoJI0TH

B miporiecce ocBOeHHUS JaHHOW TUCIUTIIUHBI CTYACHT POPMUPYET H IEMOHCTPUPYET CIICAYyIONHe MpodecCHoHATbHbIe KOMIETeHIIUM

KOMIIETEHIIMHA IlepeyeHb KOMIIOHEHTOB TexHomorus dopma Crenenu ypoBHeii
HWHJAEKC| ®OPMYJIUPOBKA (opMUpPOBaHH [OLEHOYHOIO [OCBOCHHMS KOMIIETEeHUUM
| cpeacrBa®®
KOMIIeTe HIU I
K-8 CrniocoOHOCTh paborath | 3HATH: JIeKIHs, YO, Ba3zoBvlii ypoBeHs
C HAYYHO-TEXHUYIECKOH | - 0Byl IPUHIIMIHATBHYIO CXEMY CaMOCTOATEITLH I, - CriocobeH paboTaTh ¢
uHpopmanuet, OMOTEXHOJIOTHYECKUX TTPOU3BOJICTB; ast pabora, K, Hay4YHO-TEXHUUYECKOU
HCTI0JIB30BATh - CIIOCOOBI BBIJICTICHHUSI, OUUCTKH, CYIITIKH MPOJYKTOB CCMHUHAPCKNUC K/P nHpOpMaIuei,
poccuiickuii 1 MHKPOOHOIOIMYECKOTO CHHTE3a; 3aHATHS T, ToBbILEHHbIH YPOBeHb
MEXK/yHapO/HbIIl OIBIT | - 0CHOBHOE M BCIIOMOTATeIbHOE 000pYI0BAHUE PT - CIOCOOEH MCIONb30BaTh

B mpoeccruoHanbHON
JeATeIbHOCTU

MHKPOOHOJIOTHYECKUX TIPOU3BOJICTB;

- IPUHITUINAIBHBIE CXEeMBI ITOIY4EHHUS | KOPMOBOTO
0enKa, KOPMOBBIX aMHHOKHCIIOT, ()épMEHTOB,
AHTHOMOTHKOB, KCAHTaHA, MOJIOYHON KHCIIOTHI,
MOJIOYHOKHCIIBIX 3aKBACOK, MOHOKJIOHAIBHBIX aHTHUTET,
OromMacchl IECTPYKTOPOB OHOAETpafaIiy
KCEHOOMOTHKOB;

- croco0bI MPUMEHEHUS B PA3IUYHBIX OTPaCcisiX
MTPOMBIIUIEHHOCTH TPOITYKTOB OMOTEXHOIOTHIECKAX
MIPOU3BO/ICTB

Ymern:

- UCIIOJIL30BAaTh MOJYYCHHBIC 3HAHUA B npaKTqucxoﬁ
JACATCIIBHOCTH,

- OCYIIECTBJIATH MPOLCCCHI U MOAACPKUBATH 3a/IaHHBIC
mapaMeTpbl TEXHOJOTHYCCKOIo Mmpouecca, HCIoJIb3yAa
JaTYUKU TEMIICpATyphl, JaBJICHUA, pH, OCYHIECTBJIATH
TCXHOJIOTHYCCKHU I nmpouecc B COOTBETCTBUU C

poccuiickuii u
MEXKIyHAapOJHbIM ONBIT B
npodecCHOHAIEHON
JIEATENbHOCTH
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pErIaMeHToM;

- paccumMTaTh MaTepruaNtbHble OalaHCHl Pa3THIHBIX
omepanui TEXHOJIOTHYECKOTo MpoIiecca.

Baagers:

- MeToZaMHi (OPMYITUPOBAHUS U peallu3aliuu
cTpaTerui peanusanuu MetoAoB pasnaeneHus KK u
Ouomacchl, paseieHns OeNKoB, OJIICAXapuI0B U
JIPYTHX KJIacCOB OMOMOJIEKYJT

rOTOBOTO IMPOAYKTA, HNPUMCHATbL MNPAKTUYCCKUC

IIOAX0AbI K OHpCZ[@JICHI/HO NCTOYHUKOB n
MCXaHU3MOB IIOTCHOHNAJIBHOTO Hap}/H_ICHI/UI
MPOIIECCOB

Baanern:

- MeTomaMH  OICHKH  S(PQPEKTUBHOCTH  CHUCTEM
ynpaBHeHI/IH KauE€CTBOM TOTOBOTO HpOI[}IKTa,
3G (PEKTUBHOCTH  TMOAXOJOB K  OINPEICICHHIO
NCTOYHUKOB nu MCXaHU3MOB ITOTCHIIMAJIBHOT'O

IK-8a Bnanenue ocHOBHbIMU | 3HATD: JIEKIIHS, YO, ba3oBblii ypoBeHb:
METOJaM{ W MPUEMaMH |- TEOPETHMYECKHE M MPaKTHYECKUE TOAXOAbl K | CaMOCTOSTEINb I, BOCITPOHM3BO/ICTBO
MIPOBEICHUS BBEIOOPY MeTomoB pasaeneHus KK u Omomacchl, | Has pabGota K, TIOJIYYEHHBIX 3HAHUH B X0J1e
SKCIICPUMCHTAJIBHBIX pasaciieHus 6CHKOB, mojimcaxapuioB MU JApyrux K/P TEKYILIEro KOHTPOJIA
HCCJICIOBAaHUU B CBOCH KJIaCCOB 6I/IOMOJ'IKYJ'I. T, T1oBBILLIEHHBIN YPOBeHb:
npodeccHoHaNbHOM Ymern: PT NPAKTHYECKOE  MPUMEHEHHE
obmact - OIeHUBATh 3P (HEKTHBHOCTH METOJIOB pPa3aCiICHUS TTOJTYYCHHBIX 3HAHUN B

KoK u 6uomacchl, pazaeneHus OEIKoB, nmpolecce  TOATOTOBKH K
MTOJINCAXaPHUIOB U APYTHX KITACCOB OMOMOJIKYII. CeMMHApaM, K BBICTYTUICHHIO
Baaners: C JIOKJIaJIOM
- (opmynupoBaHUS U peann3anuy CTPATETUN
peanuzanuu Metos1oB pazaeneHus KK u
OroMacchl, paselieHus OCIKOB, TOTNCAXapUIOB U
JIPYTUX KJIAcCOB OMOMOJIKYT

TTK-9 CIIOCOOHOCTBIO 3HaTh: JIEKIIUS, VO, ba3oBblii ypoBeHb
MPOBOAUTH - TEOpEeTHYECKHEe W TNpaKTUYEeCKHE TMOJXOJbl K | CaMOCTOSTENbH I, OIICHUBATh 3P (EKTUBHOCTH
CTaHIapTHHIC u OTpPENCNEHNI0  HCTOYHHMKOB W MEXaHHM3MOB | as paboTa, K, WCIIOJIb30BAHMSI  Pa3IMIHBIX
cepTHGUKAIUOHHBIC MOTEHIIMAJIBHOTO HapyIIEHUS MPOIECCOB, KAYeCTBa | CEMHHAPCKUE K/P CHCTEM yIpaBlICHUS
HUCIBITAaHUS CBIPBS, TOTOBOTO TIPOIYKTA. 3aHSATHS T, Ka4yeCTBOM TOTOBOI'O
TOTOBOW TPOIYKIIMU U | YMETh: PT MPOAYKTA, MPUMEHSTh
TEXHOJIOTUYECKUX - OLEHHUBaTh 3¢ PeKTUBHOCTD HCII0JIb30BaHUS MPAKTHYECKUE TIOMXOMBI K
MPOIIECCOB pasIUUYHBIX  CHCTEM  YyMOpPaBJICHUS  KadeCTBOM OTpe/ICTICHUI0 MCTOYHHKOB U

MCXaHHU3MOB
MMOTCHIHAJIBHOI0 HapyLICHUSA

npouecco  IloBbllIeHHBIH
YPOBeHb

croco0eH OIICHUBATH
3¢ HEKTUBHOCTD CHUCTEM
yIpaBICHUS KaueCcTBOM
TOTOBOTO MPOAYKTA,

3 PEKTUBHOCTH TOAXOJIOB K
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HapyIIEHUSs POLECCOB

OIMpCACIICHNIO HCTOYHUKOB U
MCXaHHU3MOB
IMOTCHIHUAJIBHOI'0 HapyLICHUSA
IMponecCcoB
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l'[epellem, OLCHOYHBIX CPEACTB M0 TUCUHUILJINHE

[Tpunoxxenne 2

K paboueii mporpaMme

HaumeHoBanue
gé OLICHOYHOI'O KparTkas XapaKTepPUCTUKA OLCHOUHOTO CPe/ICTBa [Ipencrasnenue oneHounoro cpenactsa B @OC
CpencTBa
1 KontponsHas padora (CpeacTBO NPOBEpKH YMEHHH NPHUMEHSATH IMOJXYYEHHBIE 3HAHHS IS KOMIUICKT KOHTPOITbHBIX 3aaHHui 110 BApHAHTaM
(K/P) pEIICHMS 3a/1a4 OIIPEIEJICHHOrO TUIIA IO TEME WIIN Pa3/ieiy
3aumra CpencTBo MpPOBEPKH BIIAJICHUS METO/I0B pabOThI B MPOPECCHOHATBHOM
2 n1abopaTOpHBIX paboT [0OIACTH Cmicox naGopaTopmbix padoT
Keiic-3anaua [lpobneMHOe 3amaHWe, B KOTOPOM OOydaromeMycss TpeiararT
3 (K-3) OCMBICIIUTh ~ pEaJIbHYl0  MPO(ECCHOHAIbHO-  OPUEHTHUPOBAHHYIO 3amaHus Ui PEeLICHUs Kelc-3a0a9u
CUTYaINIO, HEOOXOTUMYIO JUISl PEIICHHS JaHHOU MPOOJIEMBL.
[Ipoaykt CaMOCTOSITEIIbHOMU paboThI
CTY/IEHTA, IPE/ICTABIIAIOUMI co00l MyOIu4HOe BBICTYILJIEHUE T10
[IPE/ICTABICHUIO IOJYYEHHBIX PE3yIbTaTOB pELICHUsI OIpeaeeHHOMN
y4eOHO- TpaKTUYEeCKOW, y4eOHO-MCCIIeI0BATeNbCKOW WM HAaydyHOU
NutepakTuBHBIA  [rempl.  COBMeCTHass  J€ATEABHOCTh  TPYHIBI  OOydaromMXcs U TeMbl IOKIa/I0B
3 JOKJIAJ Mearornyeckoro paboTHUKA noj yIIpaBICHUEM
[earoruyeckoro  pabOTHMKAa C LEJIbI0 pelleHus Y4eOHBIX U
MpoeCCHOHANBHO - OPHEHTHPOBAHHBIX 3a/Jad MyTEM HIPOBOTO
MOJICIUPOBAaHUsl  pealbHOM  mpoOinemHoi  cutyanuu. Ilo3Bomser
OLICHMBaTh  YMEHUE  aHAJIU3UpPOBaTh W  pellarb  TUIUYHBIE

npodeccruoHambHbIC 3aa4H.
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3. IlepeyeHb KOHTPOJILHBIX BONPOCOB  /JJsl NPOBeJeHHUSl TeKYIIEro
KOHTPOJIS1 M MPOMEKYTOYHOM aTTeCTALMHU M0 UTOraM OCBOCHUS IMCUUIINHBI, a
TAKKe /ISl KOHTPOJISI CAMOCTOATEJIbHOM padoThl 00y4aI0IIerocs mo 0TAe/JabHbIM
pa3aeiaM JUCHHUILIMHBI:

IIpumep TeCTOB AJISI NPOMEKYTOYHOT0 KOHTPOJIS
Jlnst BeIZIENIeHH ST KIIETOK M3 KYJIBTYPaIbHOU Cpebl MCIOJb3YIOT:
A - droTanuro;
b - cequmenTanu1o;
B - cenapanutro;
I' - uentpudyrupoBanue;
I - dbunsTpoBaHmE.

XUMHUYECKUU METOJ Pa3pyLICHHs KIETOK MCIOJIB3YIOT IIPU:

A - YCTOMYMBOCTH MOJIYy4a€MOrO MPOIYKTA K IIEJIOYHOM €pe/ie;
b - HecTaOuIbHOCTH MOMYYaeMOro MpPOJIYKTa B LIEJIOYHOU CPEJIE;
B - TepMuyeckoil yCTOMYMBOCTH MOJTYYa€MOro MPOAYKTA;

' - TepMOTaOMIBHOCTH TOMYYaeMOro MPOAYKTa;

J1 - moOBIX YCIOBUSIX.

banmicTiudeckass Ae3MHTETpanus KIETOK OCHOBaHA Ha:

A - GoMOapaIpOBKE KICTOYHOM MAacCChl TSDKEIBIMU SIIPAMM;

b - cABUTOBBIX HANPSHKEHUSX MOBEPXHOCTH MHEPTHBIX IIAPUKOB,
JonacTed u peakTopa,

B - ynapHoM BO3IEHCTBHY KIIETOK O HEMOABUKHYIO MTOBEPXHOCTH;
I" - o6padotke VY3;

J1 - BO37eHCTBUY BBICOKOTO JTABJICHUSI.

HasnaueHue 3aluTHBIX cpen:

A - 3ammTa OT U3MEHEHU B MPOLIECCE 3aMOPAKUBAHHUS;

b - 3ammTa oT “3MEHEHU! B MPOLIECCE BBHICYIIIMBAHUS U IIPU
MOCJEYIOIIEM XPaHEHUU;

B - noBbllIeHNE YCTOMYMBOCTH K aHTUOMOTHYECKUM BELIECTBAM;
I' - 1ONOMHUTENBHBIN MUCTOYHUK MUTATEIBHBIX BEIIECTB;

J1 - 3amuTa OT BIMSIHUSA MPOAYKTOB MeTaboIM3Ma.

DYHKITUIO 3aATHBIX CPEJl CIIOCOOHBI BBIMOTHSTH:
A - BBICOKOKOHIICHTPHUPOBAHHBIE MHHEPAILHUE COJIH;
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b - BMC (IIBII, nexctpaH, >kejlaTHH, MENTOH);

B - ITAB (1tBHH-80, CcricHBI);

I' - aspocuu;

J1 - Hu3KOMoOJIeKyIJIsIipHble U Oy(depHble KOMIOHEHTHI (IJIF0TamMar, TpUC-
Oydep).

Bomnpocsl 1/ IOATOTOBKHA K KOHTPOJIbHBIM padoTam.

1 . HazoBute OCHOBHBIC CTaanu THUITOBOTO OMOTEXHOJIOTHYECKOTO
IIPOU3BOJACTBA.

2 . Kakue IIOATrOTOBUTCIIbHBIC CTaaInuu BCTPCUAKOTCA B Ppa3JINIHbIX
OMOTEXHOJIOTHYSCKU X IIPpON3BOACTBAX.

3. HazoBuTe  BapMaHTBl  IIPOLECCOB,  PEAIM3YIOIMX  OCHOBHYIO  —
OMOTEXHOJIOTUYECKYIO — CTaJMIO TTPOU3BO/ICTBA.

4. KakoBel ~ CXOACTBO W pasauuusa B cTaguax  (hepMEHTAlMH,
ouotpancopmanuu u OMokaranmsa’?

5. HazoBure BApUAHTHl TIPOILIECCOB, PCAIM3YIONIUX CTAIUI0  pPa3JIeICHUS
KU JIKOCTH M OMOMACCHL.

6. Hepeqﬂ CJINTC IMpONCCCHI, HCIIOJIb3YCMBIC Ha CTaausax BBIACJICHU A
BHCKJICTOYHBIX W BHYTPHUKIICTOYHBIX IITPOAYKTOB MeTaboJIM3Ma.

/. Onumure mpomecc OMOAETPANALMH, €r0 ONIMYUE OT CTEPHIM3AINU
MHUKpPOOPraHU3MOB.

8. HasoBuTe IIpolecChl, MCIIONb3yeMble IIPU OYUCTKE OMOIPOIYKTOB OT
IIPUMECEN.

9. Kakue mporecchl IPUMEHSIOT IS KOHIEHTPUPOBAHUS OHOIPOIYKTOB?
10. PacckaxuTe 0 mporeccax HOMy4eHHs FOTOBBIX (JOPM O OIPOIYKTOB.

11. Kak 00bIMHO M3MEHSETCS KOHIIEHTpAlMs ILIEJIEBOr0 MPOAYKTa HA Pa3sHBIX
CTaUsIX OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA?

12. B uém 3akimrouaercs Kiaccuukanus OMOTEXHOJOTMYECKUX TTPOU3BOJICTB
10 TUIIAM TEXHOJIOTUYECKU X CXeM?

13. Yto Takoe 610k-cxeMa OMOTEXHOJIOTMYECKOTO MPOU3BOJICTBA?

14. O6wacuute 0000IEHHOE CTEXMOMETPUYECKOE ypaBHEHHE
MHKPOOHOJIOIMYECKOr0 MPOIIECCa MO aHANOTHH ¢ XMMHYECKOH peakiueil.

15. Kax OIIPEACTUTh YCIOBHYIO «(opMmyiry» Omomacchl M3 €€ 3JIEMEHTHOTO
cocraBa’?

16 ITosicauTe monstue C-Moist OMOMACCHI.

17. Tlpusemure  ¢Qopmyny  Croyrxamepa jmus  Ouomaccel.  Kaxoa
MonekyisipHass macca C-mons?
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18. Kak  paccuMraTh  CTEXMOMETPUYECKHIl  BBIXOJ  OMOMAcChl  OT
UCIIOJIB3yEMOIO YIJIEPOAHOro cybctpara?

19. Yro Takoe «moCTynHBIE SIEKTPOHED B CyOCTparax U B Omomacce?

20. Kak paccuMTaTh CTENEHb BOCCTAHOBIEHHOCTH CyOCTpaTOB, OMOMACCHI U
IPOAYKTOB MeTabomu3ma’?

21. Kak paccumrtaTh crexuoMeTpuueckue Kod(QQHUIMEHTH  IIpoliecca
dbepMeHTalINK, UMes KOJMYECTBO M3PACXOJO0BAHHOTO CyOcTpaTa M OOpa30BaBIIUXCS
IPOAYKTOB M OMOMacchl?

22. KakoBa CTeleHb BOCCTAHOBICHHOCTM BOJBI, JMOKCHIA YIJIEpOJa,
aMMuaka, MeTaHa?

23. Kak onpeneauTh CKOPOCTh BBIIEICHHMS TeIla B Ipolecce (pepMEHTAlNH,
3Hasi CKOPOCTH MoTpebneHus cyOcTpara u 00pa3oBaHUs MPOIYKTOB MeTaboiIM3Ma U
camoil Grnomacchl?

24. Kak onpenenuTs MHTEHCUBHOCTh  TEIUIOBBIIEIEHHS B IPOLECCE
dbepMeHTallMd Ha OCHOBAHUM CKOPOCTH MOTpeOSieHusT Kuciaopoaa?

25. Kak wu3Mmensercs OOBEM IKHUIKOCTH B nponeccax MNepUuOaUYECKON,
HEeNpPephIBHON, MHOTOLIMKIMYECKON U OTHEMHO-JIONUBHOM (epMeHTaun?

26. Yem orimuaercs nar-asa oT cTalMOHApHOM (as3bl pepmeHTanumn?

27. Cps3b BpeMEHH I'€HEPAMH C YAEIbHON CKOPOCTBIO POCTA.

28. VkaxuTe pasMEpHOCTb YHEIBHON CKOPOCTH pPOCTA M €€ HpPMMEpPHBIE
3HaueHUA Ui OakTepuil, rpuOOB, MUKPOBOIOPOCIEH, PACTUTENBHBIX KIIETOK.

29. DxoHommueckuii ko>QGUIMEHT pocTa OHOMAcChl U CIOCOOBI  €ro
OIpeNIeNICH U

30. MakpocTexruomerprueckrue Kodp(UIUEHTHI MpoIecca PepMEHTAIIH.

31. Yro Takoe 3aTpaThl cyGcTpaTa Ha MOMIEP/KAHUE JKUZHEACATEILHOCTH ?

32. CpemHss TPOU3BOIUTENBLHOCTH Ipolecca (PEPMEHTALUM M METOIbI €&
rpaM4ecKoro OInpeneseHus.

33. Kak HaiiTy BpeMms 3aBepIlEHUS IIEPHOIUYECKOro Ipouecca (epMeHTaIHH,
obecrieurBarollee ONTUMAIBHOE 3HAYEHUE CPEHEN MPOM3BOAUTEIBHOCTH Tpoliecca?

34. TlpuBemuTe BapuaHThl YPaBHEHUI KMHETHKH POCTa MHKPOOPIAaHHU3MOB, B
KOTOPBIX CKOPOCTb POCTa 3aBUCUT OT KOHIIEHTpAllUM CyOCTpaTa.

35. IlpoemuTe aHanu3 ypaBHeHHs MOHO M IIOKAKUTE 3aBUCHMOCTH (DOPMBI
3aBHCUMOCTH OT KHHETHYECKUX KOHCTAHT.

36. Meronwl Jlaiinyusepa u Bopka u Koprum-Boynena mns onpeneneHus
KOHCTAHT ypaBHEHUS MoOHO.

37. Mogenn Mosepa, Ilepra u Anproca, MX OTJIMYMS OT MoJend MOoHO.

38. Kak ompenenuth ONTHMAIbHYK KOHIEHTPALUIO CyOcTpaTa B MOJEIH

35



AHJprOCa MO KNHETUYECKUM KOHCTAHTAM YPAaBHEHUS?

39. Yem ormmuarorcs monenu XuumensByna, Mepycamimckoro u beprrepa, B
KOTOPBIX CKOPOCTh POCTa MHKPOOPTAaHM3MOB 3aBHCHUT OT KOHIICHTPALMU MPOIYKTa
meTabonu3ma’?

40. Hazosute BBl MHOTO(GAKTOPHEIX KMHETHYECKUX YPAaBHEHHUIA.

41. Yem ormmuarorcs anbTEPHATHBHLIE MHOrO()AKTOPHBIE KHHETUYECKHME
yYpaBHEHUS OT MYJIbTUILIMKATUBHBIX U aJVIATUBHBIX?

42. 3anumute ypaHeHue Mono-HepycanuMcKkoro.

43. TlpuBenuTe ypaBHEHHME KHHETMKH pOCTa OMOMACChl C KOHKYPEHTHBIM
TOPMOXXEHUEM BTOPBIM CyOCTpaTOM WIJIM MPOIYKTOM MeTaboim3Ma.

44. Tpusemute ypaBHeHue KOHTya, yuMTHIBAIOLIEE BIMSHHME «TECHOTHD)
KYJIETYpbl Ha YACIBHYIO CKOPOCTh POCTa MHUKPOOPTaHM3MOB.

45. 3anumuTe KUHETHYECKUE YPAaBHEHHS, YUYHTHIBAIOIIME OJHOBPEMEHHBII
POCT U TUCCUMUJISIMIO (OTMUpaHuEe) OMoMacchl MUKPOOPTaHU3MOB.

46. 3anumuTe  BapuaHTHl  ypaBHEHMIA KUHETUKH  JUCCUMUJISIIIUU
MUKpoopranusmMoB 1o ['epbepry, PepxtonbcTy uim PamkpuiiHa.

47. MeTonpl MareMaTHYeCKOrO ONMCAHUS BIUSHUS Temieparypsl 1 pH Ha
KUHETUKY POCTa MUKPOOPTaHHU3MOB.

48. Ypasuenue Jlonexunra u Ilaiipy mis onmuMcaHus KMHETUKM OMOCHHTE3a
IPOAYKTOB METaboIM3Ma.

49. BapuaHuThl MareMaTHUeCcKHX Mojesell KMHETMKH OUMOCHHTE3a IPOIyKTOB
MeTaboIn3Ma € yAEIbHOM CKOPOCThIO pocTa OMOMAcCChl Kak MmapaMerpa-apryMeHTa.

50. Cucremnas Mozmenb, y4uTBHIBaIOmIasd OJHOBPEMEHHOE OOPa3OBaHHE
MPOJIyKTa METa0O0M3Ma U €ro MHAKTUBAIIUIO (pa3pyIlIeHUE).

51. BapuaHTHl KMHETHMKH MHAKTHBAIMHU IIPOIYKTOB META0OIM3MA .

52. BapuanTsl 3aBUCHUMOCTH ko3 punreHTa MOJIEP/KAH U ST
KU3HEJEATEIIFHOCTH OT MapaMeTpoB Ipoliecca (pepMeHTan.

53. TyOynspHsIii mporece HETMPEPHIBHOTO KYJIbTUBUPOBAHUS
MHUKPOOPraHU3MOB. B 4€M €ro cXoJICTBO C MEPUOIUYECKUM IPOLIECCOM?

94. XemoCTaTHBIM IPOLECC HEMPEPHIBHOTO KYJIbTUBMPOBAHUS C OTMHOYHBIM
OHOPEaKTOPOM.

5. MareMaTnyecKMii aHaIu3 XEMOCTAaTHOIO IIPOIECCA HAa OCHOBE MOIHIIH
MoHo.

56. Kak 3aBHCAT KOHIIEHTpamus OMOMACCHI M OCTaTO4YHAs KOHIEHTPAIMs
cyOcTpara B XeMOCTaTHOM IPOLIECCE OT CKOPOCTH pa30aBiCHHS U OT KOHIEHTpAIlUU
cyOcTpaTa B I10IaBa€MOM IOTOKE?

57 HOK&)KI/ITG, 4qT0 YyACJIbHasA CKOPOCTH POCTa OrMoMacchl B XEMOCTATHOM
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MIPOIIECCE PaBHA CKOPOCTHU pa30aBIICHHUSI.

58. Tlpu kakoii ckopocTH pa306aBleHHs B XEMOCTAaTe MPOM3BOAUTEIBLHOCTD I10
onomacce SBJISIETCS MAKCUMAJIbHOM ?

59. TlokaxuTe, B KakoM MpOLECCE IPOU3BOAUTEILHOCTE II0 OHOMAcCe
OoJiblIIe: B XeMOCTATHOM WJIM B MEPUOAUYECKOM Ipoliecce hepMeHTauu?

60. Uto Takoe BhIMBIBaHHE KYIBLTYpPHl M3 XEMOCTaTa U IIPU KAKOH CKOPOCTH
pa30aBiIeHUsI OHO MPOUCXOAUT?

61. ABrocenmekis B XeMOCTaTHOM IHpollecce M €8 MaTeMaTHYecKoe
000CHOBAaHUE.

62. UYTo Takoe XeMOCTAaT C BHEIIHUM KOHTYPOM PETyIHPOBAHHS?

63. Kak paboraror TypOumocTaT M OKcUCTar ?

64. UYto Takoe KOHKOPIAHTHBIE M JUCKOPAAHTHBIE (HaKTOPhI?

65. Kak  paccuuTaTh  CyOONTHMAIBHYK  CTYIIEHYAaTyl0  IIPOIPAMMY
noIepKaHusl KOHKOpJIaHTHOTO (hakTopa B mporiecce hepMeHTaIum ?

66. UYto Takoe mMacmrabupoBaHue Tpolecca GpepMeHTaIuu?

67. MoxkHO 1M HCHONB30BaTh TEKYIIYI0 KOHLEHTPALUIO PAaCTBOPEHHOIO
KHCJIOpOJia KaK mapaMeTp MaciiTaOMpoBaHUs a’dpOOHBIX MPOIECCOB (hepMEHTAIUH ?

68. 3aBucumocts KOHIICHTPAIlHH PacTBOPEHHOTO KU CJIOpo/Ia OT
kKod(puitmeHTa Maccorepeaud ra3 — K JIKOCTb.

69. K_a xak napameTp MacIITaGMPOBAHUS A3POOHEIX IIPOLECCOB.

70. Kak yyecTh Nnpu MacITabUpPOBAHMU PA3HYIO BBICOTY (PepMEHTEPOB?

/1. Kax yuectp mpum MacITAOMPOBAHUM HMHTHOMpPOBaHME Ipoliecca
PacTBOPEHHBIM YTIICKUCIIBIM Ta30M?

/2. Kak yyecThb Ipu MAacIITAOMPOBAHMU BO3JCHCTBHE MEXaHHYECKOIO
NepeMeNMBaHUs HEMOCPEICTBEHHO Ha KIETKA MHUKPOOPTaHWU3MOB?

73. Kakue 3HaueHHMs OKPYXHOH CKOPOCTM MEINAIKH JONYCTHMBI s
OaKTepHATbHBIX KJIETOK, IPOMOKEH, PACTUTEILHBIX W KMBOTHBIX KJICTOK?

74. TlpuBemure CTEXMOMETPHYECKHE CXEMBI OJHO- M JBYXCYyOCTPAaTHBIX
(epMEHTATHBHBIX PEAKITUH.

/5. BbIBOJ KMHETHYECKOrO ypaBHEHHs Muxasnauca-MeHTeH.

76. CnocoObl onpeseneHnss KOHCTAHT ypaBHeHUs Muxasmica-MeHTeH.

/7. Emuannel aktuBHOCTH (epmeHTa (pasMepHOCTH). KakoBa MX CBs3b C
Maccoil (hepMEHTHOro mpemnapara?

/8. Kak yunThiBaeTrcs B ypaBHEHMH (DEPMEHTATHBHOI KMHETHKHU Jerpajalus
dbepMeHTa B X0Jie OMOKATAIMTUYECKOro Tporecca’?

79. Viepxanue QepMeHTa B 30HE pEAKIUM C IIOMOIIBI0 MEMOPaHHOIO
ouopeakropa. HemocraTku sToro cmocoba.
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80. B uém 3akmouaercs NPUHIMI MMMOOMIU3AUH (HEPMEHTOB?

81. KakoBbl OCHOBHbIE METO/bI HUMMOOUIM3AIUU (PEPMEHTOB?

82. VMIMMOOMIN30BaHHBIE MEPTBBIE U KUBBIE KIETKH MUKPOOPIaHM3MOB.

83. KakoBbl 1u(dy3HMOHHBIE OTPAaHUYEHUS B TIPaHyNaX MMMOOMJIM30BAHHBIX
(bepMEHTOB U KJIETOK?

84. TlpuunHa wHCKaXEeHMS MAKPOKMHETHKHM (DEPMEHTATHBHBIX pEAKIHUH B
rpaHyjgaXx UMMOOWJIM30BAaHHOTO OMOKaTajM3aTopa.

85. Uro Takoe xputepmii Jlamkénepa JUIs TpaHyl HMMOOMJIM30BaHHBIX
kJ1eToK? CBsI3b CTENEHU MCKAKEHUSI MAKPOKUHETUKU ¢ KpuTepueM [lamkénepa.

86. Uto Takoe MIIOBBIA HHIEKC?

87. Kak onpezensieTcss cenapupyeMoCTh KyIbTypadbHBIX JKHIKOCTEH?

88. Ilo kakoMy IIOKa3aTeN0 CPaBHUBAIOT MEXOy COOOH cemapaTopsl M
neHTpudyru?

89. B uéMm cyrp (QuibTpaMM C MCIONB30BAHMEM  (DUIIBTPOBAIBHBIX
MOPOIIKOB?

90. Yto obecrieunBaeT BO3MOKHOCTH BBICOKUX CKOpOCTEN MHKPO(QHILTPALlUH
IIPH IOCTATOYHO BBICOKMX KOHIEHTPALMAX MUKPOOHBIX CyCIIEH3HUii?

91. Ha uém ocHoBaHa (OTaMSA MEKPOOPIaHU3MOB?

92. CpaBHeHuMe MHEBMaTHYECKOM, HATOPHOM U SIEKTPOPIOTALIMH.

93. Moscuurte oTaMuYME NE3MHTErPallM¥ MHKPOOPTAHM3MOB OT CTEPMIM3ALUH
¥ U3MEJbYCHHS.

94. Onummre GaMIMCTUYECKYIO U JIEKOMIIPECCHOHHYIO J€3HHTErPaIUIO.

95. depmenTaTHBHBIE METOIB! JE3MHTErPALUE MUKPOOPraHU3MOB.

96. B uém 3akmouaercs MeToA co3/aHMsA dGhQPEKTUBHOH  Mex(pazHOi
TIOBEPXHOCTH TIPH SKCTPArUPOBAHMU KOMIIOHEHTOB U3 OMOMACChl MUKPOOPTaHU3MOB?

97. Yto naét sKCcTparmpoBaHUE «CYNEPKPUTUUECKUMUY KU IKOCTSIMU?

08. HazoBuTe BemiecTBa, HCHONB3YyEMBIE B KAUECTBE «CYIEPKPUTHUYECKHX»
SKCTPareHTOB OMOMACCHI, M MapaMeTpbl MX KPUTHYECKHX TOYEK MO TeMIlepaType u
JIABJICHUIO.

99. Ocobennoctn  xumkodasHOM  DKCTPAKIMM  JAOMIBHEIX — IIPOIYKTOB
OMOTEXHOJIOTUH.

100.IToueMy npu SKCTpakIUM TNEHUIMJUIMHA MCIIONB3YIOT LEHTPOOEIKHEIE
JKCTPaKTOPbI?

101.Yem oramuarorcs HMOHOOOMEHHBIE KOJNOHHBI OTKPBITOTO M 3aKPBITOTO
Tuna?

102.HazoBuTe TepMuHBI, MCHONL3yeMble JUIS YYacTBYIONIMX B IIpOILlecce

WOHHOTO OOMEHAa BEIIECTB Ha CTAIUIX COPOLIMU U JECOPOITUH.
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103.MosxHo 1M  MCIONB30BATh MOHOOOMEHHOE  BBIIENEHHE MPOAYKTA
HEIOCPEJCTBEHHO U3 CYCHEH3UH MUKPOOPIaHHU3MOB?

104.Yem ormmuaercs ancopOLus MUKPOIIOPUCTHIMU COPOEHTAMU OT MOHHOIO
oOMmeHa?

105.Kakas ocHOBHas XapakTepHMCTHKA MCHOIb3yeTcsl Ul OLEHKH KauecTBa
MHUKPOHOPHCTBIX COPOEHTOB?

106.Yem xpomarorpadus ormuuaercs oT jecopouun? Kakue cymecTByIoT
PasHOBMIHOCTH XpomaTorpaduu?

107.0croBHBIE MeXaHU3MBI GHOCOPOLH METAJLIOB.

108.PasnoBuHOCTH GMOCOPOLIMU METAIIOB ¢ JECTPYKIMEH U ¢ pereHepanuei
KJIETOK MMKPOOPTaHH3MOB.

109.Tanrenumansuas MukpouIbTpanys — B 4éM €& mpenMyIecTBa’?

110.Yr1o Takoe nuadunsTpanus, Kakue 3a1a9d OHA PEIIacT?

111.Y70 sBnstercs apuxkymei cuioi mpouecca auanmsa?

112 .2nexrpommanus — i Kakux 1eseif 9ToT IpoLece UCHoNb3yeTcs?

113.JIpuxymas cuna npouecca yasTpaduIbTpaLuu.

114 ITpyunHbl KOHLEHTPALMOHHONW MONSAPU3ALUKM HPH YIbTPAQUILTPALUN U
crocoObl OOPHOBI C HETO.

115.IIpn kakux HaBIEHUAX MPOTEKAKOT IIPOLECCHI MUKPO-, yJIbTpa-, HaHO-
bunmpTpanuu 1 mporecc ooparHoro ocmoca?

IIpumep KOHTPOJIbHO PadoOTHI

Bapuanrt 1
1. DnemenTsl, cnarawome ouorexnonoruto. Cybcrparel. [IutarensHbIe Cpepl.
2. OcobeHHOCTH MMMOOMIM30BaHHBIX (DEPMEHTOB.
3. Tlpunmun aericTBus adpoTeHKOB. COCTaB aKTUBHOTO WJIA.
Bapuanrt 2
1. XapakTepucTHKa OCHOBHBIX CTaJIUii OMOTEXHOJOTHMUYECKUX IPOIECCOB.
2. DJEMEHTHI, clararomue OnoTexHonorno. [IpoayKThl.
3. buomeranorenes.
Bapuanrt 3
1. DJEeMEeHTBHI, Cllararomme OHOTeXHOIOruIo. buonornyeckue areHThI.
2. ®epmenTsl. Crenn(pUIHOCTh, AKTUBHOCTH (DEPMEHTOB.
3. Ilpunnun neiictBust ouoPuasTpoB. CocTaB OUOIIIEHKH.
Bapuanr 4

1. KnerouHas WHXKEHEpHs, IPUHLIUIIBL, BO3SMOXKHOCTH.
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2. Bakuunbl. Buppl, momydeHue.

3. MukpoOHOE BHIIIECTAYMBAHNE U OMOT€OTEXHOJIOTUS METAJUIOB.
Bapuanrt 5

1. Tlomydyenue OGuoaTaHoONA.

2. buonornueckas nerpaganus KCEHOOWOTHUKOB.

3. Tlpobuotuku u npebuotuku. [loaydyenune, HazHaueHUE.

3ajaHus 1 pelieHus Keic-3aaayu

Keitic-3amaga 1

3

®epmentep 63m°, koapduiuent 3anonnenus 0,7.

Onpenenuth KOJIMYECTBO KOMIIOHEHTOB OCHOBHOW (DepPMEHTAIIMOHHOM Cpelibl B
KT TIPH CIIEIYIOIIEM COCTaBe:

Menacca 20 %
Kykypy3HbIii 3KCTpakT 4,5 %
(NH,)2SO4 3,0 %
KH,PO, 15,0 r/n
MgSO, 7,0 1/n

Keitic-amaga 2

Onpenenuth pacxon 3epHa (miieHuna) Ha nomydenue 10T mpomykra, eciu
ko3 duiment kouBepcun PB B mpomykT paBeH 48%, a BbIxon (epmMeHTONIM3aTa
Kpaxmana c conaepxkanueM PB 50% u3 3epHa — 1,.2v° u3 1t 3epHa.

Ketic-3amaua 3

Onpenenuth COCTaB MNUTATEIbHOW Cpelbl B MPOLIEHTaX W I/, €ClU s
npurotoBieHus: 125m3 cpeapl yuuio:

Caxap-coIperr- 10 000 kr
Kykypy3HbIi1 3KCTpakT 550 xr
(NH,4)2SO4 500 kr
KH,PO, 250 kr
MgSO, 150 kr

Ketic-amayga 4

Kynberypanbhnas sxkuakocts copepxkut 45r/mn AChb O6uomaccel. O6veM ciuBa —
250m°,

CKONBKO KI' OMOMACCHI MOJYYHUTCS TMOCJE €€ OTHeNeHusl (UIbTpalueii, ecim
BJIQXKHOCTh OMomacchl mocie ¢punbrpanuu 79%.
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Keiic-3amaga 5

Cxompko HeoOxomumo 100% comsHol kucnoTel (koHueHTparus HCl  24%)
it nepesoga 10T L-nmM3uHa B M3WH MOHOXJIOPTHJIPAT, €CIM MOJIEKYJISIpHAs macca
L-mu3una paBHa 164mon.en.

Kerlic-3agaua 6

Kynbrypanbnast sxunkocth cogepxkut 60r/m mpomykta. OObeM KK paBeH
3
150m°. KakoBa koHIIEHTpaIusi MpoaykTa B (pUiabTpaTe IMOcjae OTIACICHHUs OMOMACCHI,
. 3
€CJIM TIOTEepH MPOIyKTa ¢ Omomaccoit cocraBisitor 12%, a oobem unbpTpata 95m™.

Keric-3amaua 7

Kynerypanbhnas sxkuakocts copepxkut 95r/m ACh Guomaccel. O0veM cimBa —
250M°.

CKOJIbKO KI' OMOMAcChl MOJYYMTCS TOCe e¢ OTAeieHUs (DuibTpanuen, eciu
BJIQAXKHOCTh OMoMacchl mocie ¢punbrpanuu 75%.

Keitic-3amaua 8

3
®epmentep 120m°, korddunuent 3anonnenus 0,75.
OnpenenuTs KOJIMYECTBO KOMIIOHEHTOB OCHOBHOM ()epMEHTAI[MOHHOW Cpenibl B
KT TIPU CJIEAYIOIIEM COCTaBE:

Menacca 20 %
Kykypy3HbIil 3KCTpakT 4,5 %
(NH,4),SO, 3,0 %
KH2PO4 15,0 /1
MgSO, 7,0 r/n

Keric-3amaga 9

Kynbrypanbnast skunkocth comepkut 150r/m mpomykra. OObeM K.K paBeH
300m°. Kakosa KOHIIEHTpalUsl MPOAyKTa B (DUIIBTpATe MOCHE OTIeNIeHUs OMoMacchl,
. 3
€CJIM TIOTEepH MPOIyKTa ¢ Omomaccoit cocraBisitor 8%, a o0beM ¢uibTpaTa 200M™.

Keitic-3amaya 10

Onpenenuth CcOCTaB MNUTATEIbHOW Cpedbl B MPOLIEHTaX W I/, €ClU JJIs
npurotoBieHus: 250mM3 cpeapl yuuio:

Caxap-coIperr- 25 000 kr
Kykypy3HbIii 3KCTpakT 12 000 xr
(NH4)2804 700 xr
KH,PO, 500 kr
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MgSO,4 250 kr

Ketic-3amaga 11

OnpenenuTh pacxoll 3epHa (IMIIEHUIIA) HA TOJy4YeHHE 25T MNPOAYKTa, €Cid
kodpunnent kouBepcuu PB B mpomykr paBen 53%, a BeIxon (epmeHToNIM3aTa
Kpaxmasia ¢ coaepxkanueM PB 50% u3 3epHa — 1,2M3 u3 1T 3epHa.

Keiic-3amaua 12

Onpenenuth CcOCTaB MNUTATEIbHOW Cpeabl B MpPOLIEHTaX W I/, €Cld JJs
npurotoBieHus: 350mM3 cpeapl yuuio:

Caxap-coIperr- 35 000 kr
Kykypy3Hblil 3KCTpakT 17 500 xr
(NH,)2SO4 950 xr
KH,PO, 550 kr
MgSO, 250 kr

Ketic-3amaga 13

Kakoe kommuecTBO BO3Iyxa C coaepkaHuem  yriekuciaoro rasza  4,0%
pereHepupyroT (POTOCHHTE3UPYIOIINE MHKPOOPraHU3MBbI (Xiopeiria) 3a 24 daca,
€CJIM KOHIUEHTpAUs XJIOPEJUTbl B KYJIbTYpadbHOU *kuakocTu 20r/1, a Ir xyopemis
norpebmser B yac 1,2r CO,.

Keric-3agaua 14

Onpenenuth KOIMYECTBO (EPMEHTHOIrO IMperapara, HEOOXOJUMOro Ha IepBOi
craguu (PEepMEHTATUBHOTO THUAPOJIM3a Kpaxmaia, €ClIM aKTUBHOCTh (PEPMEHTHOTO
npenapara paBHa S00E/mn, Ha Ir kpaxmana pacxonyercss 2,0E/r kpaxmana, a

ruzponusy noasepraercss 101 cycneH3uM Kpaxmaia ¢ KOHLEHTpalued Kpaxmala
40%.

Ketic-3amaga 15

Jis  rugponu3za 251 CyCHEH3MM — Kpaxmalla — MCHOJIb30BaH  Ipernapar
amuonatuyeckoro  ¢epmernta ¢ aktuBHOCThi0O  S00E/mn.  OnTumanbHas
KOHIIEHTpalusi ¢epMeHTHOoro mnpemnapara B cycneHsuun — 0,5E/r kpaxmana.
OnpenenutTh  KOHIIEHTpAaIlMIO ~ Kpaxmajga B CyCIEH3UHM,  €Clu  JJIs
(dbepMEeHTaTUBHOIO T'MJAPOJIM3a CYCIIEH3UU HCIONb30BaHO 2,5MI1 (EepMEHTHOrO
npenapara.

Keric-3amaua 16

OmnpenenuTh KOIMYECTBO (PEPMEHTHOrO Ipernapara, HEOOXOAMMOTO Ha TEpBOM
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cTaauu (pepMEHTATUBHOIO THJPOJIM3a Kpaxmalla, €ClM aKTHBHOCTh ()epMEHTHOIO
npenapara paHa S500E/Mn, Ha Ir kpaxmama pacxomyercss 2,0E/r kpaxmana, a

ruapom3y nonasepraercs 401 CyCleH3WM KpaxMmana ¢ KOHLEHTpAalMeW Kpaxmala
30%.

Keiic-3amaua 17

Onpenenuth pacxol 3epHa (miieHuIla) Ha nomydeHue 40T Npoaykra, eciu
ko3 duiment kouBepcuu PB B mpoaykr paBen 51%, a BweIxom ¢epMeHToImM3aTa
Kpaxmana c couxepxkanuem PB 50% wn3 3epHa — 1.2v° u3 It 3epHa.

IIpoBepo4yHbie padoOTHI
Tema «KynpTuBupoBaHHE MUKPOOPTAaHU3MOBY

Bapuanr 1. Kak moiro Hago mpoBOAWTH MPOLECC KYJIBTUBUPOBAHUS YKa3aHHBIX
MHKPOOPTaHU3MOB, YTOOBI B TIPEAMOJIOKEHUH SKCIOHECHIIMAIBHOTO Pa3BUTHUS HX
KOJIMYECTBO yBeaMumJioch B 200 Thicsiu pa3? Kakne BBIBOABI MOXKHO CIENATH?

Ne | w, 1/4 | HazBanue
MHKPOOpraHu3ma

1,6 Bac. megaterium

2,0 Bac. subtilis

2,4 E. coli

Bl W N

0,5 Candida scotti

Bapuantr 2. Kak g0oiro HeoOXOJUMMO MPOBOAUTH MPOLECC KYJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB, YTOOBI KOJMYECTBO KJIETOK KOHTaMHMHAHTOB (1,2,3) u 1eneBoi
KynbTypbl (4) cramu paBHbl? KonnuecTBo kieTok BHauvaie N Hay = 1. Kakue BbIBOJbI
MOYKHO CJIENaTh?

Ne | u, 1/u4 | HazBanue
MHUKpPOOpraHu3Ma

1,6 Bac. megaterium

2,0 Bac. subtilis

2,4 E. coli

Al W N

0,5 Candida scotti

Bapuanr 3. Onpenenuts 00beM KyJIbTypaabHOM XUIKOCTH Vp, M3, €ClIM U3BECTHO,
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YTO BpeEMsl T'€Hepaluu KOHTaMHMHAHTOB t=0,3 yac, BpeMs KyJIbTHUBUPOBAaHUA T= 22
gac. KoHIleHTpanus KOHTaMHMHAHTa K KOHILy IIpoliecca CKK=1O7 k1/min. B Havane
KyJIbTUBUPOBaHUSL B (hepMeHTep momana | KieTka KOHTaMUHAHTAa, KOTOpas MpPOMs
nar-¢asy T,y=/ 4ac, B JaJbHEHIIEM pa3BUBAJIOCh 10 HKCIIOHEHIIMAIBHOMY 3aKOHY.
Tema «Acentuka»

Bapuant 1. Onpenenuts vactory A (KJ/4ac) MPOHUKHOBEHUS TOCTOPOHHEH
MUKpoQioppl B (epMEHTEp C 3arpy3Kol MHUTATEeIbHOM cpelbl B HENPEPHIBHOM
npouecce  KyiabTuBUpoBaHMs. Pabounit  obbem V,=100 wm3. Koadpdunuent
paz6aBnenuss D=0,05 1/gac. HawanbHash KOHIIEHTpalMsg KOHTAMHHAHTOB cH:1O5
KJI/MIL.

Bapuantr 2. Onpenenuth dYactoTy A (Ki/4ac) HPOHUKHOBEHHS TOCTOPOHHEU
MUKpOQIOpel B (epMEHTEp C 3arpy3Koll MUTATEIbHOW CpEMbl, MPOIIEIIYIO
CTEpUJIM3AIMIO C KpPUTEpUEeM cTrepwim3anuu 6,9 B HENpepbhIBHOM IpoIlecce
KyJnbTuBUpoBaHus. Pabouuii oobem Vp=10m3. Kospdunuent pazdasnenuss D=0,005
1/gac. HavyanpHasi KOHIIEHTpALUsI KOHTAMUHAHTOB (:H:1O6 KJI/MIL

Tema «BeposTHOCTD 3arpsi3HEHHS] TOCTOPOHHENW MUKPODIOPOI»
Bapuant 1. Onpenenmuth BepoATHOCTh Hamuuus Q3< 3 KIETOK ITOCTOPOHHEH
MHKPO(IOpEI B 3arpy3ke IHTATEIBHONH cpefsl o0beMoMo 10 M°, Ipoxomsime
JNEKOHTaAMUHALUHWI0 ¢ Kputepuem crepunmianuu 23,457. HauvanbHas KOHUEHTpALUS
cH=1O3 KJI/MIL.

Pacnpenenenune Ilyaccona

Qu =exp (-N)*(Ng/a!)
Bapuanr 2. B pe3yinbrare HEOCTOPOXKHOCTHM Ha MOJ MOMEIICHUS, B KOTOPOM
NPUTOTABIMBAIOTCS TOPOIIKH JJIsi W3TOTOBJIEHUSI MSTKUX JIEKApPCTBEHHBIX (opM,
Obu10 pormmTo V = 45 M1 pacTBOpa C KyJIbTYpou cojaepKallleid Hecropooopasyromme
TECT-MUKpPOOpranu3Mel, ¢ koHueHTpanuend C,=20 kiu/mu. beuia 3anmMta moBepxHOCTb
mona S=0,9 M°. Kakopa BEPOATHOCTh TOTO, YTO aHAJIU3 MOKAXKET BBIXOJ CTENECHU
MHUKPOOHOH 3arps3HEHHOCTH TOMEIIEHHUs 3a Tpelesibl HOPMbI, KOTOpas COCTaBJsIeT
H<A =12 KJ'I/I[MZ.
Bapuant 3. B depmentepe oOsemom Vp=27,77 M pa3BHBaeTCs LeJieBas KylIbTypa
M0 YKCHOHEHIIMAILHOMY POCTY CO CKOpocThio u=0,8 1/9ac, 1,4=74ac, HadanpHasd
KOHILIEHTpalusl LeneBod KyabTypbl X;=0,01 r/em’, YVACIBHBIA PAcXoll a’3pUpPYIOLIErO
BO3/TyXa VFFZMS/(MSK)K «MUH). Ha nTuHUM momaym BoO3ayXa YCTaHOBJIEHBI (PUIBTPHI C
3a/1ep KU BaIOIIEH CIOCOOHOCTBIO  1=99,99999%. Cpennsisi  KOHIIGHTparus
KOHTaMHUHAHTOB B Bo3ayxe A0 ¢uibtpa C,;=3000 K/, ONPENEIIUTh BEPOATHOCTH
P(.1) TOro, 4ro Kk MOMEHTYy, KOIJa KOHLEHTpaluus LEJIEBOM KyJIbTypbl JIOCTUIHET
x=0,012 r/eM®, B dbepMeHTep C BO3AYyXOM TMPOHUKHET MeEHee n=/ KIETOK
KOHTAMHHAHTA.
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IIpuMepHBIH epedYeHb BOIPOCOB K IK3aMEHY

1. OmnpeneneHue  OMOTEXHOJOTHMH, YCIOBHOE JIEJICHHME Ha TPYIIbL, MTPUMEPHI
OMOTEXHOJIOTHYECKU X TTPOIIECCOB IO IPyIIaM

2. TlumeBass OuorexHonorus. XapakTepUCTUKA TMPOIECCOB, MPUMEHSIEMbIX B
MUIIEBON  OMOTEXHOJIOTUHU: MHUKPOOPraHU3Mbl, (EPMEHTH, HMMOOUIIM30BAHHBIC
cUCTeMBbL. A3poOHBIE U aHa’pOOHBIEe mporiecchl. [Ipumeps.

3. [TpuHIMNIManbHas TEXHOJIOTMYeCKast cxema aCeNTHYECKOro
OMOTEXHOJIOTUYECKOTO TPOU3BOJICTBA.

4. Tllonyuyenue (¢enunneHHunuuiMHa. KpaTkas  xapakTepucThka Impolrecca
KYJIbTUBUPOBAaHUSL (a3pOOHBIM, HCTOUHHUK YIJIEPO/Ia, OCHOBHBIE KOMIIOHEHTBHI H
JOTIOJIHUTEIIbHBIE KOMIIOHEHTHI MTUTATEIBHON CPEIbl).

5. Tunsl mnpoleccOoB KyJbTUBUPOBAHMS, MPUMEHSIEMblE B OMOTEXHOJOTMUYECKUX
npoieccax  (MEPUOJUYECKUH, C  TMOANUTKOM, TOJYHENPEPBIBHBIA W Jp.).
XapakTepucTruka, TpUMEPhI MOTy4aeMbIX MPOIYKTOB.

6. IlomyyeHne aHTUOMOTHMKOB NEHUIMUJUIMHOBOTO psifa (OCHOBHBIE CTaauu
TEXHOJIOTMYECKOT0 TpoIecca).

7. OOmue mOTpeOHOCTH MHUKPOOPTraHU3MOB (MaKpOIJEMEHThl U MHKPODJIEMEHTHI).
[IpotoTpodsl U aykcoTpodbl.

8. IlpumeHeHue TPOAYKTOB OMOTEXHOJOTMYECKOrO IIPOU3BOACTBA B  CEIBCKOM
xo3siicTBe. [Ipumepsl.

9. CnocoObl MOMyYeHUS HOBBIX IITaAMMOB-TIPOIYIIEHTOB OMOJIOTMYECKH AKTHBHBIX
BEIIECTB.

10. Memunuuckas OuorexHosorus. [Ipumepsl mpUMEHEHHS OMOTEXHOJIOTHYECKUX
npoiieccoB B MemuimHe. OCOOEHHOCTH MEAUITMHCKOW OUOTEeXHOJOTruU (0COOBIe
TpeOOBaHUS K MPOIlecCaM KYJIbTUBHUPOBAHUS U BBIICICHUS MPOTYKTOB).

11. Knaccudukanusi 6MOTEXHOIOTMYECKUX MPOU3BOJCTB

12. KynpruBupoBaHue (POTOCHUHTE3UPYIOMIUX MHUKpPOOpraHu3MoB. [loTpebHocTH
dororpodos. Tumnsl anmapaToB st KyJIbTUBHpOBaHUs (POTOTPOdOB.

13. Tumnossie annapaTypHO-TEXHOJIOTUUECKUE CXEMBI

14. DOxonormueckass OuorexHonorus. OOMmMMI NOIXOA K CO3JaHUIO acCOUUAIUN
MHUKPOOPTaHU3MOB. CriocoObl  yTUIM3AIUU MHUKPOOPraHU3MOB-JETPaIaHTOB
KCEHOOHOTHUKOB.

15. JIoKyMeHTBI, XapakTEepU3yllHe€ I[ITaMMBI-IIPOAYIIEHThI, HCIOJIb3yeMbIE B
OMOTEXHOJIIOTUYECKU X MPOU3BOJICTBAX.

16. HcnomszoBanue (HoToTpoOoB B OMOTEXHOJOTMU (MPUMEPHI TPOILIECCOB, B
KOTOPBIX HCIOJB3YIOTCS (DOTOCUHTE3UPYIOIINE MUKPOOPraHU3MBbI).

17. I'myObunnas gepmeHTanus, 0cOOCHHOCTH, TTPEUMYIIECTBA.
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18. Ilpumenenue ¢epmeHTOB. OCHOBHBIE KPYMHOTOHHAXXHBIE MPOU3BOJICTBA
depmeHTHBIX TipenapaToB. Chipbe Ui MOTy4YeHUs (PepMEHTOB.

19. TunoBbie CXeMbl 1 OCHOBHbBIE CTaIUN OMOTEXHOJIOTUYECKUX MPOU3BOJICTB.

20.  TlomyuyeHHe MOJIOYHO-KHCIIBIX 3aKBACOK (0OIasi TEXHOJOTHYECKas CXeMa).
[IpuMeHeHr e MOJIOYHO-KHCIBIX 3aKBACOK B MHUIIIEBON MPOMBIIIJICHHOCTH.

21. TlomyyeHue MPOMBIIUIEHHBIX MHUKPOOPTaHU3MOB

22. XapakTepucTHKa OCHOBHBIX CTAJIUi OMOTEXHOJIOTMYECKUX IPOIIECCOB

23. TIpombiieHHbIE OMOOOBEKTHI (IITAMMBI, PAChl, CEPOBAPBI, KYJIBTYPhl KIETOK,
TKaHEeW, aCCOIMaIlNN ).

24. MukpoOuOoJIOTHYECKOE MPOU3BOJICTBO JIGKAPCTBEHHBIX CPEJCTB

25. XpaHeHUE NPOMBIIUIEHHBIX MUKPOOPIaHU3MOB

26. IlomyyeHnue TEXHUYECKUX MPOIYKTOB JUIS MPOMBIILICHHOCTH

27. IItamMMBbl Ajisi TUIIEBON MPOMBIIIJIEHHOCTH

28. CxonctBo W pa3nuuusi B cragusx ¢epMeHTanuu, OuorpaHchopMaluu U
Ouokaranmza

29. HazoBuTe BapuaHThI MPOLECCOB, PEAIMUIYIOIMINX CTAIUI0 PA3ACIICHUS KUIKOCTH
U O OMACCHI.

30. TIlepeuucrnute (epMEeHTHI, MpPUMEHsSEMble Tpu (PEPMEHTATUBHOM THAPOIHM3E
OMOMaKPOMOJICKY T

31. IlepeuncauTe MpOLECCHl, UCIOIB3YEMbIE HA CTAAUSIX BBIICICHUS BHEKJIETOYHBIX
¥ BHYTPUKJIIETOYHBIX MPOTYKTOB METabO0JM3Ma.

32. buosnepreruxa.

33,  OcHOBHBIE THUIIBI OMOTEXHOJOTHYECKUX IMPOIECCOB IO MEXaHOJaOUIbHOCTH
KJICTOK

34. buoreorexHoyorusl.

35.TpeboBanus 0e301acHOCTH, M pEAbSIBIIIEMbIC K I POMBIILITIEHHbIM
MHUKpPOOpPraHU3MaM

36. lleneBbie MPOAYKTHI OMOTEXHOJIOTHMYECKOTO MpoIecca

37. TyOynspHbIi TpoIleCcC HEMPEPHIBHOTO KYJbTUBHPOBAHUS MHUKPOOPTaHU3MOB.

38. OOmue NpuHUKIBI pa3pabOTKU MPOMBIILICHHON OMOTEXHOJIOTHH.

39.  XeMmocTaTHBI TIPOIlECC HEMPEPHIBHOTO KYJbTUBHPOBAHHUS C OJWHOYHBIM
OuopeakTopoM

40. IIpombiuieHHOE KyJIbTHBUpPOBaHUE (POTOTPOPHBIX MHUKPOOPraHM3MOB
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[Ipunoxenue

CTpykTypa U coaepkanue TucUUILUINHBI «[IpoMbIlUIeHHAsSI 0MOTEXHOJIOTHSD> 10 HANPABJIEHUIO MOAT0TOBKH
19.03.01 «bBuorexHosorus»

3.

(0akasaBp)

Pazpen C He Buabl yuedHoli pa6oThl, BKJIIOYast CamocTosiTe/IbHOI padoTHI CTYIEHTOB DopMBI
eM ae CaMOCTOAITEJILHYIO PA0OTY CTYA€HTOB aTTecTaluM
ec Js U TPYAOEMKOCTb B Yacax
TP ce

Me

¢Tp

a JI IVC | Jlab | CPC | KCP | K.P. | KII. | PTP | Pedep. K/p KOHC C) 3

Beenenne. CoBpeMEHHOE COCTOSHHEC | 5 1 2
NEPCHEKTUBbl  Pa3BUTHA  NPOMBIILICHHON
OMOTEXHOJIOTHHL.
CeJIbCKOXO03SIHC TBE HHAS (kopmoBast) 5 2,3 4 8 8 +
o6uotexHonorus. llomydeHne KOpMOBOTO
Oelka, TIOJy4eHHe KOPMOBBIX aMHHOKHCIIOT
Ha npuMepe omnocuHTe3a L —mnHa.
[Mmmuesass  Ouortexnosorwsi.  [lonmyuenue 5 45 4 4 8 8
JTaHojla, TexHooyorun 1, 2 u 3-ro
HOKOJICHUS
[Nony4enue GpepMeHTHBIX NpErapaToB s 5 6,7 4 4 8 8
MMIIEBOM, KOPMOBOM U MEIUIMHCKOMN
NPOMBIIIJIEHHOCTH.
[Monyuenue OpraHNdeCKUX KHCIIOT 5 8,9 4 4 8 8 +
(IpOM3BOACTBO  JIMMOHHOM,  YKCYCHOT,
MOJIOYHOM, MPOTIOHOBOW KHCJIOT)
Brokaranms3 B POMBIIIIICHHOH 5 10 4 8 8
6morexHonornu. iMmoOmwin3oBaHHbIe
¢hepmeHTsl. MeTO A6 IMMOOWITH3 KM
[Nonyuenune Ouomacc rpudoB TBEpIOPa3HOM 5 11,12 4 8 8
(dhepmeHTamme it
[onyuenne BuramuHoB rpymsl B, C. u D 5 13,14 4 4 8 8
[Nony4eHne aMUHOKUCTIOT 5 15,16 4 4 8 8
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[Nonyuenne OGnorasa (0JHOCTATHIHBIM H 17,18 4 4 8 8
JIByXCTaJIMAHBIM CIIOCOO0M)

TreprodasHoe nosrydenre OGuorasa

®dopma arTecTaIyn 19-21

Bcero uacos o aucImrnmHe 144 36 36 72 72
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