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1. Hean, 3an0a4m v IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs N0 AUCHUILIHHE

buokonBepcus (OmoTpaHcopmanusi) — 53TO pa3fen OHOTEXHOJOTMH, B KOTOPOM
OCYIIECTBIISIOTCS MIPEBPALICHUS OJHUX OPraHWYECKUX COCAMHCHHUH OMOIOTMYECKOTrO CHIPBS B
Ipyrue Toja AedcTBHEM (EpMEHTOB, a TaKHe CIIOKHBIE IPOIECCH, KaK mepepaboTka u
TpanchopManus ChIpbsi B KOpMa M MHILIEBBIE MPOAYKTHI, CHIPbE UII MHUKPOOHMOIIOTHYECKOM
NPOMBIIIJICHHOCTH, B HEKOTOPBIX CIy4asX JCTOKCHKAIMS CHIPbS M OWOJOTHMYECKas OYHCTKA
CTOYHBIX BOJ M O0BEKTOB MPUPO/BI (TI0YB, BOZOEMOB).

HanGonee BaxkHOW 007acThi0 NpPUMEHEHHS OHOKOHBEPCHUHM SIBIIAIOTCS THIIEBAs U
MHUKPOOHMOJIOTHYECKass TMPOMBIIUIEHHOCTh. B muIieBoil OMOTEXHONIOrHM OHMOKOHBEPCHOHHBIC
OpOIeCChl  HMCIOJIB3YIOTCSI Ha BCEX JTamax MPOW3BOJACTBA IMHUIIEBBIX MPOAYKTOB. B
MHKpPOOHOJIOTHYECKOM IPOM3BOJCTBE MOATOTOBKA CHIPBS SBISAETCS HEOOXOAWMOHM CTamauei
IPOU3BOCTBA.

buokonBepcus B OMOTEXHOIOTUYECKHUX MPOIECcCaxX - 3TO TPATUIIMOHHOE U B TO e BpeMs
OUYCHb AKTYyaJIbHOE€ W TEPCIEKTHBHOE HAYYHO-TEXHWYECKOE HAaIpaBlieHHE OMOTEXHOJIOTHH, B
KOTOPOM Y/Ia4HO COYETAIOTCS CaMble COBPEMEHHBIC JOCTIDKCHHS OMOXMMHH, MOJICKYJISPHON
OMONIOTHH, SH3UMOJIOTUH U XUMUYECKOH TEXHOJIOTUH U IPOMBIIIIICHHONH OMOTEXHOIOTHH.

LenssMu ocBOEHUS AMCUUIUIMHBI «BHOKOHBEpCHS B OMOTEXHOJIOTMYECKHX IMPOIECcCax»
SIBIISTEOTCSL:

- OCBOCHHME CTYIEHTaMH OCHOBHBIX MpPHUHIMIIOB M TEOPETHYECKHX ITOJIOKCHHM
OMOKOHBEPCHH PACTHTEIILHOTO, )XHBOTHOTO U MUKPOOHOTO CHIPBS;

- (GopMupoBaHHEe Yy CTYICHTOB IIOHHMAaHUS OCOOCHHOCTEH OHWOTEXHOIOTHYECKHX
IPOIIECCOB € y4acTHeM ()ePMEHTOB, CBSI3aHHBIX C PeoOpa30BaHUEM MPUPOIHBIX MATEPHAIOB B
HOJIE3HBIE MPOAYKTHI JUIS TAIBHEHIIEr0 HCIIOIB30BaHUsl HETIOCPEICTBEHHO MOTPEOHTENeM WU
HPOMBIIUICHHOCTBIO.

3ajauaMu Kypca sSIBIISIFOTCS:

- MO3HAKOMUTH CTYJICHTOB C MPEIMETOM,

- ONIPEJEIUTh MECTO B STy IPUOPUTETHBIX HAIPABJICHHH OMOTEXHOJIOTHY;

- YriayOWTh TNOHUMaHUE (QHU3UKO-XUMHYECKHX M OHOXMMUYECKHX 3aKOHOMEpPHOCTEH
Omokaranu3a ChIpbsi, 0COOCHHOCTEH €ro UCTIOIb30BaHUS B OMOTEXHOJIOTHH;

- DPa3BUTh BHUACHUE TIEPCIEKTHB MPAKTHYECKOTO HCIIOJIIB30BAHUS  JOCTHIKCHUM
OMOKOHBEPCHH;

- TMOJATOTOBHUTH CTYIEHTa K JESITETHbHOCTH B COOTBETCTBUU C KBATU(PHUKAIIMOHHON
XapaKTEPUCTUKON TIO HAIPaBIICHUIO.

OOyuenne mno gucuuIiUIMHE «bBHOKOHBepcuss B OHMOTEXHOJIOTMYECKHUX Mpoleccax»
HarpaBJIeHO Ha (OPMHUPOBAHUE Y O0YJAIOIUXCS CIEAYIOIIMX KOMITETECHIIMA:

Koa n HaumeHnoBanue NuankaTopsl 10CTHKEHUS] KOMIIETeH T
KOMITeTEeH LU
ITK-4. Cnocoben NIIK-4.1. 3naer TtexHonoruto nonayuyeHuss BAB; mnpasuna
POBOJIUTH paboThI C KyJIbTypaMH MHUKPOOPTaHU3MOB, KJIETKaMH PacTeHUN
MOJITOTOBUTENILHBIEC pa0OTHI | U )KUBOTHBIX, BUPYCAMMU; METO/IbI TPUTOTOBIICHUS TUTATEIHHBIX
JUISL OCYILIECTBIICHUS cpena; TpeOOBaHUS NPOU3BOACTBEHHOW CAHUTApUH, ACENTHUKH,
OMOTEXHOJOTHYECKUX MOKapHOW  0€30HmacHOCTH W OXpaHbl  TPyJda; METOMBI

npoueccos nonydeHus bAB | mogaepkaHust 4MCTOM KyJbTypbl IITaMMa MHMKPOOpPraHHM3Ma-
MPOJYLIEHTA; MpaBuja pabOThl C aBTOKJIABOM; TpeOOBaHUS K
CTEpWIM3AaLUU TUTATEIbHBIX CpPEl; IpaBWiIa SKCITyaTaluu
OMOTEXHOJIOTHYECKOT0 000PYAOBAHUS

NIIK-4.2. YMmeer mnpousBoauTh pabOThl MO CTEPUIU3ALUN
71a00paTOpHOI MOCYAbl M MHCTPYMEHTOB; OTOMpaTh 00pasIibl
MHUKpPOOPTaHNW3MOB, KJIETOK PaCTEHUH U )KMBOTHBIX, BUPYCOB M3
NPUPOJHON CpeAbl; TMPOU3BOJAUTH IOCEB OHMOJIOIMYECKOTO
MaTepuaia C IeJIbl0 MOJyYeHHUs] HAKOMUTENbHON KyJIbTYphI IS
MpoBeeHUsT OMOTEXHOJOTHYECKOro MpoIlecca; MPOU3BOAUTH
MpEeABAPUTEIbHYI0O 00pabOTKY CBHIPbS, HCIOIB3YEMOTO IS
IIPUTOTOBJIEHUS] TUTATEJIBHBIX CPEN; NPOU3BOAMTH IIEPECEB




WHOKYJISTHTA C IENbI0 BBIACICHUS YUCTOW KYJBTYPHI IITaMMa
MUKPOOpPraHu3Ma-npoyleHTa ISt MIPOBEICHUS
OMOTEXHOJIOTHYECKOTO TIPOIlecca; MPOBEPSATh OIHOPOIHOCTH
YUCTOM KYJIBTYphI LITaMMa MHUKpPOOpPraHU3Ma-NpOAYLEHTa IO
MOP(OJIOTHIECKUM u (DU3HOIOTHUECKUM  TIpU3HAKaM;
MIPOU3BOIUTH paboThI o BOCCTaHOBJICHUIO
JTMO(GUITU3UPOBAHHON ATAJIOHHOW KYJIBTYPBI M TTOJICPKUBATH €€
JKH3HECIIOCOOHOCTD

NIIK-4.3. Bnaneer METOIaMHU IOJTOTOBKH
OMOTEXHOJOTHYECKONH  TOCyAbl W OOOpYINOBaHWS IS
MPOBEACHUS OMOTEXHOJIOTMYECKOTO Tpoliecca; OMOJIOTHYeCKUX
O00BEKTOB U MATEPUAIOB JIJIsi OMOTEXHOJIIOTUYECKOTO MPOIIeCcCa;
MPUTOTOBJICHUSI THUTATENBHBIX CpEI IS KYyJIbTHBHPOBAHUS

MHKPOOPTraHU3MOB-TIPOYLIEHTOB, KJIETOYHBIX KYJIbTYp
KUBOTHBIX M pAacTE€HUH, BUPYCOB 3aJaHHOIO COCTaBa;
BBIJICJICHHE u O/ /IepKaHUE YHUCTBIX KYJBTYp

MHUKPOOPTaHU3MOB — MpoAyleHToB bAB; oxuBieHus KyabTyp
MUKPOOPTaHU3MOB, MPOBEACHHS MOCEBOB MHUKPOOPTaHW3MOB-
MIPOJIYLIEHTOB HA TBEP/bIE U KUIKUE MUTATEIbHBIC CPEb

ITIK-7. Criocoben
paspabaTbIBaTh U

Mo (pULIIMPOBAThH
CYIIECTBYIOIINE
OHMOTEXHOJIOTHYECKHUE
npoteccsl nonyueHus: bAB,
pa3pabaThiBaTh
MIPEIOKCHUS 110
OINTHUMU3ALIUH
OMOTEXHOJIOTHYCCKUX
MIPOIIECCOB U YIPABJICHHUIO
BBIITYCKOM
OHMOTEXHOJIOTHYECKON

MPOYKLIUH

UIIK-7.1. 3Haer MeroAbl TEHHOM WHXXEHEPUU KIIETOK IS
MOJIYyYEHUs1 MPOAYLUEHTOB, TEXHOJIOTHIO TmonydyeHusi bAB;
SKOHOMHUKY W YHOPABJICHHE B OpraHuW3alyHd; HOPMATHBHBIC
MpaBOBbIE  aKThl B o0sacTé  OMOTEXHOJIOTHYECKOIO
IIPOU3BOJICTBA; HOPMBI PACX0/Ia CBHIPhSI U MAaTEPUAJIOB B 00JIACTH
OMOTEXHOJIOTHYECKOTO IPOU3BOICTBA

UIIK-7.2. Ymeer  mpoBOAWTH  CKPUHUHI  IITaMMOB
MUKPOOPraHu3MoOB - IpoaylieHToB bAB; rcnonb30BaTh METOIbI
TEHHOW MH)KEHEPUU TP MOJTYUYEHHH HOBBIX MUKPOOPTaHU3MOB;
paspabareiBaTh NPEUIOKEHHUS] 1O ONTHUMH3AIMK Hauboiee
3HAYMMBIX TTAPAMETPOB OMOTEXHOJIOTUYECKUX TTPOIIECCOB
UIIK-7.3. Bnageer HaBbIKaMM NPOBEACHHUS  KOMILJIEKCA
MEpOIPUITHI o BHEJIPEHUIO B MPOU3BOACTBO
OMOTEXHOIOTHYECKUX IIPOAYKTOB HOBBIX ITaMMOB
MHKPOOPTaHU3MOB-TIPOYIIEHTOB; METOJAAMH  ONTHUMHU3ALUU
napaMeTpoB OMOTEXHOJIOTHYECKOTO Mpoliecca nonydenus bAB;
MPOBEACHUS OMBITHO-TIPOMBIIIICHHOW OTPAOOTKH TEXHOJIOTHH 1
MacIITaOupOBaHUs MPOLIECCOB OMOTEXHOJIOTHYECKOTO
MPOU3BOJICTBA; Pa3paOOTKU MPEUIOKEHUNA IO ONTUMHU3AINHI
pacxojia ChIpbsi, MATEpUaIOB IpH U3roroaeHuu bAB

2. MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumiuHa OTHOCUTCS K YacTd, (opMmupyemMol y4yaCTHMKaMH 00pa3oBaTeIbHBIX
oTHomIeHui, 6sioka b1 Jlucuummuael (MOynn).

HMucuunnuHa «buokoHBepcHsi B OMOTEXHOJIOTMYECKUX IIpolieccax)» B3aHMMOCBsA3aHa
JIOTUYECKH U COZIEPKATEIBbHO-METOINYECKH C JUCIUTUINHAMMU!

- «Metogomnorust pa3paboTKH MPOMBIIIIEHHBIX OMOTEXHOJIOTUIY,

- «MeTo/Ibl UCCNeIOBaHUM B OMOTEXHOJIOTHIY;

- «IndopMalinoHHBIE TEXHOIOTUN B OMOTEXHOJIOIMH U OMOUHKEHEPUH »;

- «TexHonorus pepMEHTHBIX IPENapaToBy;

- «@apmaneBTHYeCKasi OMOTEXHOIOTHSI;

- «KcTpeModuIbHBIE POPMBI MUKPOOPTAaHU3MOB B OMOTEXHOJIOTHYECKUX ITPOLIECCAX .




Ceenenusi, uznaraemble B Kypce «bHOKOHBEpCHsS B OMOTEXHOJOTHMYECKHX IPOIIECCaX»
SIBIITFOTCS 3aBEPIIAIONTUMH M HEOOXOIMMBI B MPAKTHYCCKOU JISATSIBHOCTH BBITYCKHUKA ITOCIIC
okoHnuanus BY3a.
JIJis ycBOEHHSI Kypca CTYJIEHTBI JIOJDKHBI OBITh 3HAKOMBI ¢ OCHOBAMH MHKPOOHOJIOTHH,
OMOTEXHOJIOTHH, OCHOBHBIMH MPOMBIIUICHHBIMA OMOTEXHOJIOTHUSMHU, OCHOBAMH TPOCKTUPOBAHUS
TEXHOJIOTUYECKHX JIMHUN U pa3pad0TKH TEXHHUECKOH JIOKYMEHTALINH.

3. CTpykrypa u colep:KaHue JUCHUIITHHBI

OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTABISACT 2 3aUeTHBIC eIUHUIIBI (72 Yaca).

3.1. Buabl yueOHOI padoThl H TPYA0EMKOCTh

Ne . KoaunuecTBo CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 3
1 | AyauTopHble 3aHATHS o4 o4
B Tom uncie:
1.1 | Jleknum 18 18
1.2 | CemuHapcKue/PaKTHUECKUE 3aHITUS 18 18
1.3 | JJaGoparopHbie 3aHATHUS 18 18
2 | CamocTosiTe1bHAs1 paboTa 18 18
3 IIpomexyTOUHAsI aTTEeCTALMSA
3a4eT
Hroro 72 72
3.2. Temaruyeckuii IJIaH N3y4YeHUs TUCHUTITHHBI
TpyaoemMkocTsb, yac
AyauTopHasi paboTa 2
No Pa3jesib1/TemMbl ° - 28z &= § 28 E
n/n AUCIUTLTHHBI 3 = %E E % = 3 g g S
® | E |E5E 8| 55| 8%
S |8E°|g7 | 28 ¢
O E = = S
1. Tema 1. OOmme cBegeHUs O 6 2 2 - - 2
OMOKOHBEPCHUH
2. | Tema 2. KynbsTuBupoBanue 8 2 2 2 - 2
MHUKPOOPIaHU3MOB B TEXHOJOTHHU
OMOKOHBEPCHUH
3. | Tema 3. Ucnonb3oBanue (pepMEeHTOB JUIs 6 2 2 - - 2
OMOKOHBEPCHH B  TEXHOJOTHUYECKUX
nporeccax
4. | Tema 4. buokonBepcus pacturenpHoro | 107 2 2 4 - 2
CBIPbSI
5. | Tema 5. buoxonBepcus xuBotHOro | 10 2 2 4 - 2
CBIPbSI
6. | Tema 6. buokonBepcus  cwipbs | 10 2 2 4 - 2
MHUKPOOHOIOTHYECKOTO
MIPOUCXOXKIACHUS
7. | Tema 7. buoxkoHBepcusi CbIpbs B 6 2 2 - - 2
MTUIIEBOH MTPOMBIITUICHHOCTH




Tema 8. buokoHBepcusi ChHIpbs B 8 2 2 2 - 2
MHUKPOOHOIOTUYECKON

POMBIIUICHHOCTH

Tema 9. buokonsepcus B 6 2 2 - - 2
CEIIbCKOXO0351ICTBEHHBIX TEXHOJIOTHAX

Hroro 72 18 18 18 - 18

3.3.  Conep:xxaHue TMCUMTIHHBI

BBenenne
buokonsepcus B 6norexnosiorui. CoBpeMEHHOE COCTOSTHUE U TIEPCTICKTHBBI.

1. O6uue cBeaeHusi 0 GMOKOHBEPCH.

[lonsatue OuokonBepcuu, OuoTpaHchopmanuu. Buasl mnporeccoB OHOKOHBEPCHH.
[IpeumymectBa OnokoHBepcur. buomornueckue areHThl  (0OOBEKTHI) OMOKOHBEPCHH.
Bbuonorndeckne MeToIbI KOHBEPCHUH.

2. KyJbTHBHpPOBaHHE MUKPOOPTaHM3MOB B T€XHOJIOTHHM OMOKOHBEPCHH.

TexHonoruu KyapTHBHpOBaHUs. KylIbTypsl MEKpOOpraHiu3MoB. BIOOp MUKpoopranmusma.
[ToceBHoii marepuan. CrnocoObl KyabTHBHpOBaHUA. Pexumbl KynpTuBUpoBauus. Pdasbl pocra
MHUKPOOPTaHU3MOB.

3. Ucnoib3oBaHue (pepMeHTOB 1Jis1 OMOKOHBEPCHH B TeXHOJIOTMYECKHUX MpoLeccax.

CpoiictBa (epMeHTOB, O0OYCIIOBICHHBIC OCIKOBOW MPUPOAOH. AMUIOIUTHUECKUC
depmenrtsl. [lekTonutnyeckue Gpepmentsl. Llemmononutuueckue pepmenTsl. [IpoTeonutuueckue
¢depmenThl. Jlunonutuueckue pepmeHThl. [IponykThl pepMeHTaTUBHON OMOKOHBEPCHH.

4. BUOKOHBepCHS PACTHTEIbHOIO CHIPbA.

MeTtoapl OMKOHBEPCHUU PACTUTENBHOTO ChIpbs. [lOArOTOBKa PAaCTHUTEIBHOTO CHIPBS K
onokonBepcun. @epMEHTATUBHBIN THAPOIN3 PACTUTEIBHOTO CHIPhs. ONTHMAaIbHBIE MTAPAMETPHI
(epMEeHTaTUBHOTO TUPOJIN3a 3epPHOCHIPbA. CHUHTE3 NMUILEBOro Oeska U3 PacTUTENILHOTO ChIPbSL.
[TpoyKThl OMOKOHBEPCHH PACTUTEILHOTO CHIPHSL.

5. BUOKOHBepCHS )KUBOTHOTO ChIPHSI.

MUKpOOpPTraHU3MBl, YYacTBYIOIIME B TMPOILECCax OMOKOHBEPCHH JYKHBOTHOTO CHIPBSI.
M cnonb30BaHue MUKPOOPTaHU3MOB IPH IEpepabOTKe MSICHOTO ChIpbsi. DepMEHTHI, y4acTBYIOIINE
B TIporieccax OMOKOHBEPCHHM >KMBOTHOTO ChHIpbs. llomydeHue QepMEHTHBIX NpenapaToB W3
ruipoOnoHTOB. [IpuMeHeHHe (QEepMEHTOB B TEXHOJOTMU ChIpbS M NPOIYKTOB KHUBOTHOTO
NPOUCXOXKACHUsI. MuUKpoOHass OWOKOHBEPCHS BTOPHYHOTO MSICHOTO CHIpBSl. [IpOyKTHI
OMOKOHBEPCHM CBIPbsSI >KMBOTHOTO MpOUCXOXAeHUs. [IpoaykTel OHMOKOHBEPCHHM MOJIOYHOTO
coipbs. [IpomykTel OMOKOHBEpCHH PBIOHOTO CBHIPHs. [IpOAYKTHI OMOKOHBEPCHH BTOPHYHOTO
MSICHOTO ChIpbs. [IpoTyKThl OMOKOHBEPCHUU OTXOAOB CEIBCKOXO035HICTBEHHBIX KUBOTHBIX.

6. BuokoHBepcHs CHIPbSI MUKPOOHOJIOTMYECKOT0 MPOUCXOKIEHHS .

OOu1ne cBeeHust 0 MUKpOOHOI OMOKOHBepcHH. TeXHOIOTHsI MUKPOOHON OMOKOHBEPCHH.
[TpoaykTsl MUKPOOHOM OMOKOHBEPCHH.

7. BUOKOHBepCHA ChIPbSI B MUIEBOI MPOMBIIIIEHHOCTH

Ponb okcumopemykTa3 mpu MpOW3BOACTBE W XpaHEHHWH MPOAYKTOB. Ponb ruppomnas mpu
IPOM3BOJICTBE M XPAaHEHMM MUINEBBIX NPOAYKTOB. llpuMeHeHne OMOKOHBEPCHM B IMUIIEBBIX
MIPOM3BOJICTBAX. POJIh MUKPOOPTaHU3MOB B TEXHOJIOTUH IHIIEBBIX TPOTYKTOB.

8. BUOKOHBepCHs CHIPbSI B MUKPOOH0JIOrH4YeCcKOii MPOMBIILIEHHOCTH

[MpousBomcTBO Oenka OAHOKIETOUHBIX. JKuakume H-mapaduubl. buotexHomOrHs
IPOJYKTOB MUKPOOHOTO cuHTe3a. O01mas OMoTeXHOIOTHYecKask cXxeMa IMPOU3BOICTBA MPOIYKTOB
MUKpPOOHOTO CHHTE3a.

9. BUOKOHBepCHA B CeJIbCKOXO035ICTBEHHbIX TEXHOJIOTMAX.

MukpoOHoIornYecKre CpeICTBa 3aIIUThI PACTCHHA. bakTepruanbHbIe YJHTOMONATOT€HHBIC
npenapatsl. ['puOHBIE 3HTOMONATOTEHHBIE IpernapaTrbl. BHpycHblE HHTOMONATOI€HHBIE




npenapathl. baktepuanshbsie yno0penus. Vcnonp3zoBaHue OMOKOHBEpPCHHU MJsi OMOJIOTH3aIUU
CEJILCKOI'0 XO3IMCTBA.

3.4. TemaTuka ceMHHAPCKUX/MPAKTUYECKHUX U JJA0OPATOPHBIX 3aHATHI
3.4.1. CemuHapckue 3aHATHS

Tema 1. buonoruueckue areHTsl B OMOKOHBEPCHH OMOTEXHOJIOTHUECKUX MPOIIECCOB.
Tema 2. CriocoObI KyJIbTUBUPOBAHKSI MUKPOOPTaHU3MOB.

Tema 3. IIpoayKThl pepMEHTATUBHON OMOKOHBEPCHHU.

Tema 4. [IpoyKThl OMOKOHBEPCUHU PACTHTEIBHOTO CHIPHSI.

Tema 5. IIpoyKThl OMOKOHBEPCHUU CHIPHSI dKUBOTHOT'O IPOMCXOKACHUSI.

Tewma 6. [IpoxykThl MUKpOOHOM OMOKOHBEPCHUH.

Tema 7. Poiap MUKPOOPTraHU3MOB B TEXHOJIOTUH MHIIEBBIX MTPOIYKTOB.

Tema 8. buorexHoJIOTHS POTYKTOB MEKPOOHOTO CHHTE3A.

Tema 9. Mcrionb30BaHNe OMOKOHBEPCHH TSI OMOJIOTU3ALUH CEITBCKOTO XO3SHCTBA.

3.4.2. JJabopaTopHbI€ 3aHATHUS

Tema 2. Tuaponu3  ChIpbs PACTUTEIBHOTO MMPOMCXOXKICHUS C HCIOIb30BAHHEM
LEIUTIOJIONIUTHYCCKUX (PEPMEHTOB.

Tema 4. Tuaponu3  ChIpbS PACTUTEIBHOTO IMPOMCXOXKICHUS C HCIOIb30BAHHEM
AMUJIOJIMTHYECKUX (DEPMEHTOB.

Tema 4. MeToabl OMOKOHBEPCHH MHKPOOHON OHOMAcChl MHUIIETHATBHBIX M POKIKEBBIX
rpUOOB MPOUCXOXKICHUS JUTS OTy4eHHs (PEPMEHTHBIX MIPEIapaToB.

Tema 5. BHOKOHBEpPCHS CBHIPbSI JKHBOTHOTO IPOUCXOXKACHUS C HCIOJIb30BAHHEM
HPOTCOTUTUYCCKUX (PEPMEHTOB.

Tema 6. Ilody4yeHHe BTOPHYHBIX METAOOJMTOB AKTHHOMHIICTOB HA PACTUTEIBHBIX
cyOcTpaTax.

Tema 8. Meroasl TOMYYECHHs IUIOMOBBIX TeNl 0Oa3HIUOMHUIICTOB OWOKOHBEpCUEH
PaCTUTENBHBIX CEIbCKOX03IHCTBEHHBIX OTXO/IOB.

Tema 10. TBepmodasHas ¢epMeHTAIUsI ChIPbsS PACTHTEIBHOTO MPOUCXOXKICHUS IS
MOJIy4YeHHUsT OMOTICCTUIIM/IOB HA OCHOBE MUKPOMHUIICTOB poja Trichoderma.

4. Y4yeOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE OOecIiedeHune

4.1. OcHoBHasi IuTEpaTypa

1. 1. buokonBepcus opranudeckux otxoqoB / T. B. Epodeena, C. 1. Kapsixuna, 1. H.
Turos [u ap.]. — 3-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 144 ¢. — ISBN 978-5-
507-48406-5. — TexkcT : anekTpoHHEIH // JIaHb : 31MeKTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/352646 (mata oOpamenus: 06.07.2026). — Pexum nocryma: amis
aBTOPH3. NIOJI30BATEIICH.

2. byposa, T. E. Bpemenue B mpo(hecCHOHAIBHYIO JAEATeNbHOCTb. [luieBas

onoTtexHosorus : yaeOHoe mocooue mist By3o / T. E. BypoBa. — 2-e m3n., crep. — CaHkT-
[TetepOypr : Jlanb, 2026. — 160 c. — ISBN 978-5-507-54297-0. — Tekcr : anekTpoHHbIH // JIaHb
AJIeKTpOHHO-OMOmoTeynass cuctemMa. — URL: https://e.lanbook.com/book/507376 (mara

obpamtenus: 06.07.2026). — Pexxum poctymna: it aBTOpU3. MOJIb30BaTEICH.

3. Mumanus, 0. ®@. BroTexHOIOTHS paliOHAIEHON MepepabOTKH KUBOTHOTO CHIPHS :
VYyebHoe nocobue /i By30B / FO. @. Mummanun. — 3-e u3a., crep. — Cankr-IlerepOypr : Jlans,
2021. — 720 c. — ISBN 978-5-8114-8337-2. — TekcT : 31eKTpOHHBIH // JIaHb : 3J€KTPOHHO-



oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/175152 (mata oOpamieHwus:
06.07.2026). — PesxuM mocTyma: Ui aBTOPH3. MOJIb30BATENCH.

4.2. JlomoJiHUTeJIbHASI JUTEpPaTypa

1. Kaumazos, I'. C. [Ipoxoku OpoJUIIBHBIX MPOU3BOJACTB. [IpakTHdyeckoe pyKOBOJICTBO :
yuebHoe mocobue / I'. C. Kaumazos. — Cankr-IletepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-
5-8114-1343-0. — Texkcr : asekTpoHHbIH // JIaHb : 35ekTpoHHO-O0ubIMoTeunas cuctema. — URL:
https://e.lanbook.com/book/211007 (mata oOpamenus: 06.07.2026). — Pexum gocrtyma: yis
aBTOPU3. MOJIb30BATENCH.

4.3. DaekTpoHHBIE 00pa3oBaTe/IbHbIE PECYPChI

D0P B pa3paboTke.

4.4. JluueH3UOHHOE M CBOOOJHO pacnpocTpaHseMoe NPOrpaMMHoe odecriedeHne
1. [Iporpammel nmakera Microsoft Office (Word, Excel, PowerPoint).

45. CoBpeMeHHble TmpodeccHOHATBbHbIe 0a3bl JAAaHHBIX M HH(OPMANUOHHBbIE
CIPaBOYHbIE CHCTEMbI

1. http://www.ncbi.nlm.nih.gov/Pubmed - bBa3a HayuHbIX pgaHHBIX B 00JIaCTH
OMOMEIMIIMHCKUX HAYK.
4. http://isir.ras.ru/ - WnrerpupoBannas Cucrema HWubopmannonueix Pecypcos

PoccuiickoitAkanemun Hayk.

5. MarepuajibHoO-TeXHU4YECKOe oDecriedeHne

Aynautopus s TeKIMOHHBIX 3aHsATHil Ne 5505 (115280, r. MockBa, yi1. ABTO3aBOCKas,
n. 16 crp. 1), obopynoBaHHas: CTOJBl Yy4eOHBIE CO CKaMbsIMM, AayAMTOpHas JIOCKa,
MYJIbTUMEIMIHBIA KOMIUIEKC (IEPEHOCHON TPOEKTOp, HOYTOYK). Pabouee MecTo mpernogaBaTes:
CTOJI, CTYIL

Jlabopatopus kadeapsr «Xumobuorex» AB54046 (115280, r. Mocksa, yi. ABTO3aBOJACKas,
n. 16 ctp. 1), obopynoBaHHas: nabopaTOpHbIE CTOJIBI, Bechl JabopatopHbie DX-2000, Beck
npenusnonnsie AND, xumudeckast Moiika, mTaMmuHapHbIi 6oke baBn-01-«Jlamunaap-C»-1,2, mkad
CYIIWJIBHO-CTEPUIIN3AL[MOHHBIH Memmert, IUIUTKA ANIEKTpUYECcKast nabopaTopHas
Rommelsbacher RK 501, tepmocraTt 180TBn, Gorosnekrpokonopumerp KOK-2, xomoaunbHUK
JUISl XpaHEHMSI KYJIbTYp, MUKPOCKON MHKMeEN 6, MUKPOCKOII, OCHAILIEHHBIH KaMEPOi COEIUHEHHON
C KOMITBIOTEpPOM, MHUKPOCKOIIBI yueOHble 15 MmTYyK, CTEpeOMHMKPOCKON 2 IIT., IeHTpudyra,
CcymMibHBIN mKag, aBToknaB BK-75, aBTomaruuyeckue MHUIETKH, JIEKTPUUYECKHE HACOCHI JUIS
MUIETOK, MAarHUTHBIE MENIAJIKY, JIabopaTopHasi Mocy/a JIsl IPOBeIeHUs JJAOOPaTOPHBIX 3aHITHH,
CTEJUIaXKU C HAYYHOM JIMTEPATYPOH.

Jlabopatopus kadenper «XumoOmorex» AB5405a,6 (115280, 1. Mocksa, yi.
ABTo3aBojckas, 1. 16 ctp. 1), o6opynoBaHHas: 1ab0paTOPHBIE CTOJIBI, BBITSXKHON IIKad, BeCh
npeunsnonnble KERN, Becwl ananutnueckue Vibra, ananutuueckue Bechl Sartorius ENTRIS
224-1S, 220r/0,1Sartorius Group GmbH, cnekrpoporomerp Shimadzu UV mini 1240,
aBTOMAaTHU3MpPOBaHHAs yCTaHOBKa JJis pasnoxkeHus no Keenpgamo LOIP LK-100, nabopaTopHas
yCTaHOBKA: XpoMmarorpaduyeckue Nporeccsl pa3iesieHus: ToHKocaoiHas xpomartorpagus (TCX)
Phywe Systeme GmbH, maruutHble memanku, ciekrpodoromerp [I1B3-5300, pH-metp DxonuKc,
muctiwsatop GFL  2001/4, xumuueckass Moiika, Tym0a mns xpanenus JIBXK, kamepsr
XxpomaTorpaduueckue i TOHKOCIOMHON XpoMarorpapuu, XUMUYECKHE PEaKTUBBI, BBHITSKHBIC



mKadbl, XOJOIWIBHUK, JIAOOpaTopHas MocyAa JUIs MPOBEACHHUS J1a00opaTOpHO-NPAKTHUECKUX
3aHATAN

CTyneHThl Ha 3aHATHAX 00ecreueHbl MHANBUAYAIbHBIMA aBTOMATUYECKUMU MTUTIETKAMH,
1a00paTOPHOM MOCYJI0M, pEaKTHBAMHU.

Peanuzanus 06pa3oBarenbHOM IPOrpaMMbl 00€CTIEYMBACTCS JOCTYIIOM KaXKJI0T0 CTYICHTa
K MH(OPMALIMOHHBIM pecypcam — OubinoredyHoMy GOHIY U ceTeBbIM pecypcaM VHTepHeT.

6. MeToauyeckue peKOMeHIAIUN

6.1. Meroauyeckne peKOMEHIANMHU JJsl MpenojaBaTeisi M0 OPraHU3aALMU
00y4eHUs1

Mertoarka TpenogaBaHus JUCHUILTAHBI «BHOKOHBEpCHsT B OHMOTEXHOJOTHUYECKUX
nmponeccax» u peajin3annsis KOMIICTCHTHOCTHOI'O IMOAX0Ad B U3JIOKCHHUU U BOCIIPUATHU MaTCpUaia
npeycMaTprBacT UCIIOIb30BaHUE MOAYJILHOTO U HHTEPAKTUBHOTO OOYUCHUS:

- 3aIUTa U HHIUBUIYaJIbHOE 00CYKICHHE BBIIOIHAEMBIX 3TAIOB JIA00PaTOPHBIX padoT;

- IPOBE/ICHNE KOHTPOJIbHBIX pa00T U 00CYXKICHHE OIIHNOOK.

- TPEeIyCMOTPEHAa  BO3MOXXHOCTH  HCIIOJB30BAaHUS  JJEKTPOHHOTO  OOYYCHUS,
JTUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoJoruil. Bce wmarepuansr pasmematorcs B CJO
Mockogckoro ITomurexa (https://Ims.mospolytech.ru/).

B xone nexkuuii npenoaBaTenb M3j1aracT U Pa3bACHSAET OCHOBHBIC, HAHOOJIEE CIIOKHBIC
IIOHATHUSA TEMBI, 4@ TAKXKC CBA3aHHBIC C Hel TCOPECTUUCCKHUEC W IPAKTUYCCKHUC HpO6HeMLI, aacT
PEKOMEH/IAlMU Ha MPAKTUYECKOEe WK JJa0OpaTOPHOE 3aHSATUE U yKa3aHHS Ha CAMOCTOSITCIbHYIO
pabory.

CryneHtaM, MPONYCTUBIIMM 3aHATHs (HE3aBHCUMO OT MPHYUH), HE HMEIOIIUM
IMUCBbMCHHOI'0 pCIICHUA 3aa4 WM HC MMOATOTOBUBIIUMCA K JaAHHOMY HNPAKTHYCCKOMY 3aHATUIO,
PEKOMEH/IYETCsI HE TT03KE YeM B 2-HEJICIbHBIN CPOK SIBUTHCS HA KOHCYJIBTAIIHIO K MPETIOaBaTEO
U OTYUTATHCA IIO0 TEME, I/IBYIIaBHIeI\/JICf[ Ha 3aHsTHUHA. CTy,Z[eHTBI, HE€ OTUYUTABIIUECCA IIO0 Kﬂ)KI[OfI HE
npopaboTaHHON MMM Ha 3aHATHSAX TeME K Hayally 3a4e€THOM CECCHH, YIYCKalOT BO3MOXKHOCTh
MOJIYYUTh TIOJIOKEHHBIE OaJTbI 32 PaOOTy B COOTBETCTBYIOIIEM CEMECTpE.

6.1. MeToauuecKkue YKa3aHHUs JJIsl 00yYAOIIMXCS MO OCBOEHUIO JUCIIHIIINHBI

HucuuruinHa «buokoHBepcHs B OMOTEXHOJOTHUECKUX IpOLEccax» IMpeaycMaTpuBaeT
JEKLUHU, TMpaKkTUYeCKhue U JabOopaTOpHbIe 3aHATHS KaXIyr Henenro. V3yueHue AUCHUIIIMHBI
3aBepIlaeTCs 3a4eTOM. YCHEIIHOe W3Y4YeHHE IUCLUUIUIMHBI TpeOyeT TIOCeLIeHNus JIeKLui,
AKTUBHOM pabOThI Ha MPAKTUUYECKUX U J1a00PAaTOPHBIX 3aHATUAX, BHIIIOJIHEHUS YUEOHBIX 3aJaHUN
IIPENOAaBaTelisd, 03HAKOMIIEHHS C OCHOBHOM U JIOIIOJIHUTEIILHOM JIMTEPATYpPOH.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHSTUSIM CTYJIEHTaM HEOOXOAUMO:

repes O4epeHON JIEKIUEN TPOCMOTPETD 110 KOHCIIEKTY MaTepUall MpeAblIyIen JICKLIHUH.
[Tpu 3aTpyaHEHUSIX B BOCHPUATHN MaTepHalia cieayeT oOpaTUThCs K OCHOBHBIM JINTEPATYPHBIM
ucrounnkaM. Eciu pazoOparbcsi B MaTepHale omsTh He yJanoch, TO 00paTUTECh K JIEKTOpY (110
rpaduky ero KOHCYJbTalMi{) WM K MPENOJaBaTeI0 Ha MPAKTHUYECKUX 3aHATHUSX.

[IpakTryeckue/mabopaTOpHbIE 3aHATHS 3aBEPILAIOT H3ydeHHE HauOojiee BaXKHBIX TeM
yueOHOM AucuuIUIMHbL. OHU CIyXaT AJis 3aKpeIUIeHNs U3y4YeHHOT0 MaTepuaa, pa3BUTHs yMEHUN
U HaBBIKOB IOJTOTOBKU JOKJAJ0B, COOOIIEHUH, MPHOOPETEHUsI OMbITa YCTHBIX IMYOJUYHBIX
BBICTYIUICHHM, BEICHUS JHUCKYCCHM, apryMEHTallMd W 3alUThl BBIJBUIAEMBIX I10JOKECHHM,
HaBBIKOB MPAKTUYECKOH pabOThl B MUKPOOHMOIOTHYECKONH M OMOXUMHUYECKOW J1abopaTropusix, a
TaKKe JUIsl KOHTPOJIS MPENoAaBaTEIeM CTEIEHH MOATOTOBIEHHOCTH CTYAEHTOB II0 M3y4aeMOu
JUCLUTIINHE.

[Ipy moAaroTroBke K MNPaKTUYECKOMY/Ta0OPATOPHOMY 3aHSATHIO CTYIEHThl HMMEIOT
BO3MOKHOCTB BOCIIOJI30BaThCsl KOHCYJIbTALUSMHU IIPENIOAABATEIIS.


https://lms.mospolytech.ru/

[Tpu moAroTOBKE K MPAKTUYECKUM/Ta00pAaTOPHBIM 3aHATUSAM CTYIEHTaM HEO00XO0AUMO:

MIPUHOCUTH C CO0O0M PEKOMEHJIOBAaHHYIO NPEINOoAaBaTeeM JIUTEpPaTypy K KOHKPETHOMY
3aHSTHIO;

0 OYEPEeHOTO MPAKTUYECKOro/1adopaTOPHOrO 3aHATHS IO PEKOMEHJIOBAaHHBIM
JUTEPATypHbIM MCTOYHHMKAM IpOopaboTaTh TEOPETHUUECKUN MaTepuall, COOTBETCTBYIOLIEH TEMBbI
3aHATHUS; TIOBTOPUTH MPOBEICHHBIE HHCTPYKTAXH 110 TEXHUKE 0€30IaCHOCTH;

B Hayaje 3aHATHH 3a4aTh IPENOAABATENI0 BOIPOCHI IO MaTepHUaly, BbI3BaBLIEMY
3aTpyJHEHHs] B €ro IMOHMMaHMU W OCBOCHMM TpPU PEIICHWU 3a/1ay, 3aJaHHbIX s
CaMOCTOSITENILHOTO PELICHMS;

B XOJIe CEMHHapa J1aBaTh KOHKPETHbBIE, YETKHUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATUHU JOBOJUTH KaXKIYyIO 3a/lady J0 OKOHYATEJIbHOI'O PELIEHMs], JEMOHCTPUPOBATh
MOHMMAaHUE MPOBEICHHBIX PacueToB (aHAIU30B, CUTYyallUi), B cly4yae 3aTpyAHEHHI o0pamaThes
K [IPENOJaBaTellto.

K mpomexyTouHo# aTTecTaluu 10MyCKaTCs TOIBKO CTYAEHTHI, BBIMOJIHUBILINE BCE BUIbI
yueOHOI paboThl, TPEyCMOTPEHHBIE paboYell mporpaMMoi 1o JucHUIUInHe «BHOKOHBEpCHUS B
OMOTEXHOJIOTHYECKHX IMpoLeccaxy (IPOILTH MPOMEKYTOYHBIN KOHTPOJIb (KOHTPOJIbHBIE Pa0OThI),
BBITIOJTHIJIM U 3aIIUTUIN TaOOPATOPHBIE paOOTHI).

CryneHtaMm, NpPONYCTUBIIUM 3aHATHA (HE3aBUCMMO OT TMPHYMH), HE HMEIOIIUM
MUMCBbMEHHOTO PELIEHUS 3a/lad WK HEe MOATOTOBUBIIMMCA K IaHHOMY MPAaKTHYECKOMY 3aHSTHIO,
PEKOMEHIyeTCs HE MTO3Ke YeM B 2-HeIeIbHBIN CPOK SBUTHCS HA KOHCYJIBTAIMIO K TPETIOAaBATEIIO
U OTYMTATHCA IO TEME, U3y4daBIlehCcs Ha 3aHATUU. CTyIEHThl, HE OTUYMTABLIMECS IO KaKJOW HE
npopabOTaHHON MMM Ha 3aHATHSX TEME K Haydaly 3a4eTHON CecCHH, YIMYCKAaroT BO3MOXHOCTH
MOJIYYUTh TIOJIOKEHHBIE OaJLTBI 32 Pa0OTY B COOTBETCTBYIOIIEM CEMECTPE.

7. MOH] OlIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHHS Pe3y/JIbTATOB 00yYeHUs

ChopMHpPOBAaHHOCTh KOMIETCHIMH TpU M3YYCHUH IUCIMIUIMHBI  OHpENeNseTcs
MNoCpeACTBOM OLCHKU COOTBETCTBHA OTBCTOB W/WJIM  BBIIOJTHEHUS SajlaHI/Iﬁ 3as1BJICHHBIM
MHIUKATOpaM B pPaMKaxX MEpONPHUATUI TEKYIIeTo KOHTPOJIS M IMPOMEXYTOYHOH aTTeCTAIHH
(3auera).

7.2. lkaja u KpUTepuH OLICHUBAHNUSA Pe3yJIbTATOB 00y4YeHHUs

dopma NpOMEKYTOUHON aTTECTALUU: 3a4ET.

[IpomexyTrouHas arTecTanus 00y4armuxcs B GpopMe 3auera MPoBOJUTCS MO Pe3yIbTaTaM
BBITTOJIHEHHUS] BCEX BHUJOB yueOHOH paloThl, MPEeIyCMOTPEHHBIX Y4eOHBIM IUIAHOM MO JaHHOM
JUCIIUIUIMHE, TPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAaThl TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH B TEUEHUE
cemecTpa. OleHKa CTENEeHN JOCTHXKEHUS 00YJaloIUMHUCS IIJIAHUPYEMBIX PE3yJIbTaTOB 00yUEeHHS
[0 JMCLUMIUIMHE MPOBOJUTCS MpenojaBaTesieM, BEIyLIUM 3aHATHS 10 TUCIUIUIMHE METOJ0M
AKCIEPTHOM oOleHKU. [lo uToram nmpoMe)xKyTo4HON aTTecTaluy 10 JWCLUIUIMHE BBICTABIISAETCS
OLIEHKA «3aYTEHOY, «HE 3aUTEHO.

Ilxana ouenusanusn Onucanue

BrinonHeHsl Bce BUIbI yUeOHOH pabOThI, MPEIyCMOTPEHHbIE YUeOHBIM
m1aHoM. CTyZIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB IPHMBEJIEHHBIM B TaOJMIIaxX IOKa3aTeiel, oOlepupyer
NpUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSMH, HaBbIKAMHU, IPUMEHSET UX B

3aumeno




CUTYaIUSX MMOBBIIIEHHON CI0XHOCTHU. [Ipu 3TOM MOTYT OBITH JOMYIIEHbI
HE3HAYUTENIbHbIE  OIIMOKH,  HETOYHOCTH,  3aTpyJHEHHUS  IpHU
AQHATMTUYECKUX OIepalusX, NMepeHoce 3HAHWW W YMEHUW Ha HOBEHIE,
HECTaHJIaPTHBIE CUTYAIUH.

He 3aumeno

He Bbmomnen oauH wiaum  Oonee BHIOB  yuyeOHOW  paboTHI,
MPEIyCMOTPEHHBIX  y4eOHbIM TutaHOM. CTyIeHT JEeMOHCTPUPYET
HEIIOJIHOE€ COOTBETCTBUE 3HAHMM, YMEHUM, HAaBBIKOB IIPUBCICHHBIM B
TaONMIaX  TOKa3aTeNel, JIOMYCKAIOTCS  3HAYUTENbHBIE  OIIUOKH,
MPOSIBIIICTCS. OTCYTCTBUE 3HAHWUW, YMEHHH, HABBIKOB IO PsIy
MOKa3aresei, CTYJCHT HCIBITHIBACT 3HAYUTEIbHBIC 3aTPyTHEHUS MU
ONnepuposanul 3HAHUAMU U YMEHUAMU NPU UX NepeHoce HA HOoBble
cumyayuu.

7.3. OueHo4HbIE CpeACTBA

3anaHust B OTKpBITOH hopme

abrowbdeE

o

10.

11.

12.

13.

14.
15.

16.

JlaiiTe onpeneneHrue OMOKOHBEPCHH

HazoBute npenmyniectBa OMOKOHBEPCHH IO CPABHEHHIO C XUMUYECKHUMH MIPOIECCAMHU
Kakoe cbipbe ucrosnp3yro aisi OnOKOHBEpCHU?

Uro sBisieTCs KaTaIM3aToOpoOM B XUMUYECKUX peakusix OMOKOHBEpCUU?

HazoBute QepMeHTHl Kiacca TUApoiia3, KOTOPBIE HCHOJB3YIOT B  IPOLECCax
Oouoxonsepcun’?

HazoBure uctounuku (epMeHTOB /51 OMOKOHBEPCUU

Ha3zoBuTe 0CHOBHBIE IPYMIIBI MUKPOOPTaHU3MOB, OCYIIECTBISIONINX OMOKOHBEPCUIO
B MTUIIIEBOM OMOTEXHOJIOTHH

[IpuBenute npuMepsl (EPMEHTOB, OCYIIECTBISIOMIMX OHOKOHBEPCUIO OTXOOB
nepeB0o0OpadaTHIBAIOIIEH MPOMBIIIIIEHHOCTH

Kakue npeBparienust mpoucxXoasT B poLiecce NOATOTOBKH ChIPbsl sl TUBOBAapPEHHOMN
MIPOMBIIIJIEHHOCTH?

HazoBure ¢epmeHTsl M OHOXMMHUYECKHME MPOIECCHl, MPOUCXOIAIINE TpU
OMOKOHBEPCUU KpaxmMaia B TI0K030-(PPyKTO3HBIE CUPOTIBI

Kakme mpolecchl  OCYIIECTBISIIOT ~ MUKPOOPTaHM3MBI  MHpU  OMOKOHBEPCHH
PaCTUTENBLHOTO CHIPBS B alleTOH U OyTaHoN?

Kaxue nporeccsl OMOKOHBEPCUHU MPOUCXOISAT MPH KOMITOCTUPOBAHUH OPTaHMYIECKUX
0TX0/0B?

Ha3zoBute Tpu cTagum KOMIIOCTUPOBAHHS, COOTBETCTBYIOIIME HM3MEHEHUIM
TeMIepaTypbl

HazoBuTe ¢pepMeHTHI 1 mosydaeMble MIPOIYKThl IPU OMOKOHBEPCUH Kpaxmala
HazoBuTe epMeHTHI U MoslydaeMble MPOIYKTHI MPH MOIYYEHUH COJIOAA U MUBHOTO
cycia

HazoBure ¢epMeHTHI 1 MOTy4aeMble MPOTIYKThI TPU OMOKOHBEPCHUU CBHIPBS B
CHUPTOBOU MPOMBILIIEHHOCTH
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18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29
30

. Kakue texnomorun OMOKOHBEPCHU UCHOJIB3YIOTCS MPU KOMILUIEKCHOM mepepaboTke
BUHOTpa/a (BKItouasi TpedHm)?

HazoBuTe chipbe 1 MUKPOOPTAHU3MBI JJIS TOTYYSHUST YKCYCHOM KUCIIOTHI

[lepeuncnure yriaeBoaCOAEpIKaIINE OTXOJbI, UCHOIb3yeMble ii OMOKOHBEPCUU B
OeloKcoaepIKallyro bnomaccy

[lepeuncnure He yriaeBoACOAEpKaIEe ChIPhE, UCMONIb3YeMOE I OMOKOHBEPCHH B
Oeokcoaepkalyo onomMaccy

Kakune MHKpOOpraHusMbl OCYHIECTBISIOT OMOKOHBEPCHIO CHIPbSl C IOJYYEHHEM
6uoraza?

[lepeuncnure OCHOBHBIE TPOIECCH OMOKOHBEPCHUHU MIPH CUIOCOBAHHH KOPMOB

[lepeuncnure OCHOBHBIEC TPOIECCHl OMOKOHBEPCHH IPH MOIYYCHUN OHMOTOILIINBA

Kakue MuKpOOpraHu3Mbl MEPCHEKTHBHBI [JI1 OWOKOHBEPCHH C TIOJyYCHUEM
ounororuBa’?

Jns kakux Uened  ucmonb3dyeTcss  OuoTpaHcdopManus B IPOU3BOJCTBE
AHTUOMOTUKOB?

Kakxum 06pazoM MOKET UCMOIb30BATHCSI OMOKOHBEPCHUS IS MOJTYyYEHUsI METAIIOB
13 OTBAJIOB TOPHOOOOTAaTUTEIbHBIX KOMOUHATOB?

[IpuBenure mpumep OMOKOHBEPCHH C HCIIOJIB30BaHHEM (PEPMEHTOB >KHUBOTHOTO
MIPOUCX 0K ICHHUSI

[lepeuncnure HEOMOIOTMYECKHE METOJbI OOpaOOTKU ChIPbS, HCIOJIb3YEMBIE B
OMOKOHBEpCUU
. Ilepeuncnute neHTO3aHCOAEpKAIllEe ChIpbe, MOJIekKaliee OMOKOHBEPCUU
. Kak u 3a cuer yero 6mokoHBepcHs BIHUsAET Ha O€30MaCHOCTh OTXO0B?

TecToBbIE BOIIPOCHI IO TUCHUIIJIMHE

Ne Bonpoc BapuanTtsl oTBeTa
n/n
1. | buokonBepcus — 3710: 1. TlpeBpaiieHre oJHUX OPraHUYECKUX COCTUHEHUIN

B JIpyTHE BCIEACTBUE BO3ICUCTBUS
HEOPraHWYECKUX BELIECTB Ha UCXOJIHOE ChIPBE;

2. TlpeBpaieHre OJTHUX OPraHUIECKUX COCTUHEHUM
B JIpyTye BCIECTBUE BO3ACHCTBHS (JepMEHTHBIX
CHUCTEM MUKPOOPTaHU3MOB;

3. TlpeBpaiieHre oJTHUX OPraHUYECKUX COCTUHEHHI
B IpYTHE BCIEACTBUE BO3JACHUCTBHS TOPMOHAIBHBIX
MIPENAPATOB JKUBOTHOT'O IPOUCX0XKICHUS,

4. TlpeBparieHue OHUX OPTaHUYECKUX COCAMHEHUN
B IpyTH€ BCIEACTBUE BO3ACHCTBUS (PUBNUECKUX
(hakTOPOB OKPYKAIOIIEH CPEIBI.

5. TlpeBpaiieHue OpraHMYECKUX MaTEPUAIIOB, TAKUX
KaK OTXOJbl PACTEHUH WJIH )KUBOTHBIX, B
MIPUTOJIHBIE JIJIs1 UCTIOJIB30BAHUS MMPOAYKTHI
WA UCTOYHHUKHU SHEPTUU C MTOMOIIBIO
OMOJIOTUYECKHX MPOIECCOB UM areHTOB, TAKUX
Kak OMpeIeI€HHbIE MUKPOOPTaHU3MBI.



https://en.wikipedia.org/wiki/Energy_source

K O6uokonBepcun He
OTHOCHTCS:

o oA

~

Bbposxenue (MpoaykTamu sIBJISIFOTCS] CIIUPTHI U
OpPraHUYECKUE KUCIIOTBHI);

N3omepuzanus (mpeBpailieHue TiIoKo3bl BO
hpyxro3y);

[TonyuyeHnue CTepOUIHBIX TOPMOHOB (U3
THJIPOKOPTU30HA TOTYYAIOT MPETHU3AIIOH).
Paznenenue pamematHol cMecu
[Tonmy4yenue kopmoBoro Oenka;

[Tonyuenne BAB (ropmMoHOB, aHTHOUOTHKOB,
BUTaMUHOB);

OumncTKa CTOUHBIX BOJ,
BepmukynbTuBrpoBaHue (IPUPOTHAS
OMOKOHBEPCHS).

Jis Guorpancdopmaru
CIIPaBEe/IIMBBI BCE
YTBEPIKACHHUS, KPOME:

[Iporiecc M3MeHEHUsT XUMUYECKOW CTPYKTYPBI
BEIIECTBA 101 JeHCTBUEM (PepMEHTATUBHOM
AKTUBHOCTH MHUKPOOPTaHU3MOB MM ()ePMEHTHBIX
pernapaToB.

B nporecce omorpanchopmaiui 00bIYHO HE
MPOUCXOIUT HAKOTUICHUS KIIETOK
MUKPOOPTaHU3MOB, & XUMUYECKasl CTPYKTYypa
BEIIECTBA MEHSAETCS HE3HAYUTEIBHO.

BemectBo kak ObI y’k€ B OCHOBHOM I'OTOBO,
OouoTpanchopmalus OCyIIeCTBISET €ro
XUMHUYCCKYIO0 MOIU(DHUKAINIO: JOOABIISICT UITH
OTHHUMAET PaJuKalbl, THIAPOKCUILHBIE HOHBI, JIe-
THAPUPYET U T. II.

B mpouecce 6uotpanchopmanuy mpoucxoauT
pacuieruieHHe BEIIeCTBa A0 YIIIEKHUCIIOro ra3a u
BOJIbI

B OuoTtpanchopmaiiin 00bIYHO y4acTBYET OJIMH
ornpeeNeHHbINH (hepMEeHT, KaTaTu3upYIOLIril
OKHCJIEHUE, T1eKapOOKCHIMPOBaHUE,
METHJIMPOBAHNE U APYTUE PEAKIIUH

Jlst OGuokaranusa
CIpaBe]INBBI BCE
YTBEPKIECHUA, KPOME:

YckopeHue ¢ ToMOIIbI0 PEPMEHTOB XUMUYECKUX
peaxkuil, MPOTEKAIOIINX B )KUBBIX OPraHU3Max.
[Ipoueccel, mpoTeKarOKe B KJIETKE TPU y4aCTHH
Karanas

YckopeHne XMMHYECKUX PEAKIUi ¢ MOMOIIBIO
(epMEeHTOB, CHHTE3UPYEMbBIX MUKPOOPTaHU3MaMHU
HEMOCPEACTBEHHO B Ipolecce OnokaTainsa

Y cKOpeHne XMMHUYECKUX PEaKLUi C TTOMOILBIO
(hepMEeHTHBIX MpenapaToB

BricokoaddexTuBHbIif mporece, crnenupuuHbIii u,
B OTJIMYME OT XUMUYECKOTO KaTajiu3a, IPOUCXOAUT
B OoJjiee «MSATKUX» YCIIOBHSIX, T.€. YCIOBHSX,
CBOMCTBEHHBIX )KHBOMY OpraHU3MYy (TemrepaType,
JTABJICHUIO, PEAKLIMU CPEbl U T.11.).

st Guonerpananuu
CIpaBe/INBBI BCE
YTBEPKIECHUA, KPOME:

JecTpyKius BpeTHbIX COEAMHEHUI MOT
BO3/IEMCTBUEM MUKPOOPTraHU3MOB-
OMO0IECTPYKTOPOB

[Ipouiecc 06e3BpekBaHUS KCEHOOMOTUKOB B
9KOOHMOTEXHOJIOTUHU




o

Pa3pyiienue ciioXHBIX BEIIECTB, MATEPHAJIOB,
MPOAYKTOB B PE3yJIbTaTe ACSITEIbHOCTU KUBBIX
OpraHU3MOB

OnuH U3 OCHOBHBIX MEXaHU3MOB YHUUTOXKEHUS
OTXOJIOB JICATEIHLHOCTHU YeJIOBEKa B MPUPOJIE: KaK
OTXOJIOB, COOCTBEHHO, )KU3HEICATEILHOCTH, TaK U
IPOMBIIUIEHHBIX OTX0/I0B

[Ipomeccy pa3pyiieHust OTX0/10B, ONABIINX B
OKPYKAIOIIYIO CPEy, C TOMOIIbIO )KUBBIX
MUKPOOPTaHU3MOB

[Iporuiecc pacuienyieHus: OJIUMEPOB
THIPOIIUTHYCCKUMH (DepMEeHTaMH

B npowmsbiiieHHOM
OMOTEXHOIOTHH
OMOKOHBEPCHS HE
OCYIIECTBIISICTCS TPU:

IloaroroBke chipbs

[Tonyuyenuu neneBoro nMpoayKra
Ha cranun BeIneneHus

Jlns yrunmsanum 0Txo10B

OCHOBHBIMH UCTOYHHUKAMU
ChIpbs JJIA 6I/IOKOHB€pCI/II/I

SABJIAKOTCA:

o

OgrwdpPRIA~MLONE

OTX0aBI METAILTYPTUYECKON MPOMBIIILIIEHHOCTH;
OTXx0/b! aBUALTMOHHOTO IPUOOPOCTPOCHUS;
ChIpbe ¥ OTXO0/IbI TUIIICBOU MPOMBIIIIIECHHOCTH;
OTX0/1b1 XMMHYECKOU MPOMBIIIJIEHHOCTH.
OTxo0/1b1 1epeBo0OpadaThIBAIONIEH
MPOMBIIIUIEHHOCTH

OTX04 CEILCKOXO03sIMCTBEHHON
IPOMBITIUICHHOCTH

I'maponassel — 3TO Kitacce
(bepMeHTOB, KOTOpBIE
KaTaJM3UPYIOT:

w N

peaKIuu paclieTyieHUs MOJIUMepoB 0e3 ydacTus
BOJBIL;

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUY;
peaKIMu paclIeIICHUs TOJIUMEPOB C y4acTUEM
BOJBI;

€aKIM1 OMOCUHTE3a OPTaHNYECKUX BEIIECTB.

depMeHT o-aMuiiaza
YCKOPSIET peaKIuu
TUAPOIIH3A!

dbochonunuaos;

. KpaxMaJa;

. MMO31HA;

. HYKJIEHHOBOM KHCJIOTBI
. LEJUIFOJI03BI

10.

emmronaza yckopsier
peaKIu TuapoIun3a:

. hochomunuos;

. OeJIka MUO3HHA;

. TIEJUTIOJIO3HI,

. HyKJICHHOBOM KHCJIOTBI;
. Kpaxmajia

11.

@DepMeHT npoTeas3a yCKOpsIeT

peaKIu TUIPOIIN3a;

. bochonunuaos;
. Kpaxmaria;
. HyKJICHHOBOM KHUCJIOTBI;

OeJika;

. ICKTUHOBLIX BCIICCTB

12.

DepMeHT NeKTUHa3a
YCKOPSIET peakuu
THPOJIN3a:

. hochomumnuoB;

. MUO3UHa;

. TIGKTHHA;

. TEMULEIUTION03BI

. HYKJICHHOBOM KHUCJIOTBHI.

13.

buokonBepcus caxapos
B IIPOMBIIIJIEHHOCTH

. CHUPTOBOTO OpOXKEHMUS;
. IPOITMOHOBOKHUCIIOTO OPOKEHUS;




OCYIIECTBIISIETCS B 3. THUEHHS,
OCHOBHOM ITyTEM: 4. MOJIOYHOKHCIIOTO OPOKEHHUS;
5. hoTocuHTE3A.
14. | Jlnsg npou3BOJCTBA 1. otxombl nepeBooOpadaThIBatOIICit
STHJIOBOTO CIIUPTA B KAYECTBE IPOMBIIIJICHHOCTH;
MCXOJ/IHOTO CBIPhSI 2. OTXOJbI MUILIEBOH MPOMBIIIICHHOCTH;
MIPUMEHSIETCS: 3. 3epHO 3J1aKOBBIX KYJBTYD;
4. orxox HeTenq00BIBAIONICH TPOMBIIIIICHHOCTH.
15. | AMHIOIUTHYECKUHA 1. oxmaxJIeHus UCXOIHOTO ChIPhS;
(epMEeHTHBII KOMILIEKC 2. THAPOJIM3a KpaxMaja B UCXOJIHOM CBIPHE;
MIPUMEHSIETCS B TIpoIiecce 3. cuHTe3a OCNIKOB;
MIPOU3BO/ICTBA 3TUIOBOTO 4. pacuierieHus )KUPHBIX KUCIIOT.
CIHMpTA JUIS: 5. JuId yTUIM3alUU OTXO/I0B
16. | Jna GMOTEXHOJIOTHYECKOTO 1. Bupycsl;
MIPOM3BOJICTBA 2. 1MaHOOaKTepHH;
THIIPOJIUTHIECKUX 3. aKTHHOMHUIIETEHI;
(hepMeHTOB aMuJIa3, 4. OGazuauanbHbIE TPUOBI,
NPUMEHSIEMBIX B ciupToBOi | 5. rpu0bI poxa Aspergillus
[IPOMBIILICHHOCTH, 6. OGaxrepuu poaa Bacillus
WCTIOJNB3YIOT CIEAYIOIINE
YKMBBIC OPTaHU3MBI:
17. J{ns moydeHus: TMBHOTO 1. ruaponas (aMuiasbl, IPOTEA3bl);
CycCJia U3 CMEUIAHHOTO ChIpbsl | 2. U30Mepas;
MPUMEHSIOT OMOKOHBEpCHIO | 3. JHas;
(bepMeHTaMu Kiacca: 4. OKCHUAOPEIyKTa3
5. Ttpancdepas.
18. | KomnoctupoBaHue 3eyeHOn 1. KoncepBupoBanus
MAacCChl paCTCHUH 2. JleCcTpyKUMY TIECTHUIIHIOB
nojBepraercs onokonsepcun | 3. [loBblIeHUst OMOTOTHYECKOM IEHHOCTH
C LIENBIO: 4. TlomyueHus: OpraHMYECKUX KUCIOT
19. | B mpombliieHHOMH 1. 3epHO M MyKY MILIEHUIIBI
OMOTEXHOJIOTHH B KaUeCTBE 2. 3epHO U MYKY XU
KpaxMasocoAep KaIlero 3. 3epHO U MyKa TpUTHKaJe
CBIPBS, KaK MPaBUJIO TOCIE 4. xaptodenp
OMOKOHBEpPCHH, HE 5. 3€pHO U MyKa KyKYypYy3bl
WCTIONB3YIOT: 6. 3eNeHyl0 Maccy JONEPHBI
20. | Lenmrono3oconepxaiiue 1. TlonconHeunas iysra
OTXOJIbI, ITOJIBEPTAIOIINECS 2. TI'peOnu BUHOTpama
OMOKOHBEPCHH, BCE, KPOME: 3. Kykypy3Hble KOUepbIKKH
4. Onunku
5. CrpyxKu
6. CoeBsbIil IPOT
21. | buokonBepcus 1. mapadwuna
TPYAHOYTHIIU3UPYEMBIX 2. MeraHa
CyOCTpaToB MpearnoaraeT 3. MeTaHoNa
UCIOJIb30BaHUE: 4. wMenaccel
5. JHWTHUHA
6. KOpPMYHEBOI'O COKa
22. | buonmomumepsl 1. kcanrtan
CHUHTE3UpYyEMbIe 2. JKenaTwH
MHUKpPOOPTraHU3MaMU, 3. JeKcTpaH
KOTOpPBIE UCIIONB3YIOTCS Al | 4. ToJuTyNaH




MPUTOTOBIICHHSI TOHKON 5. KommareH
TUICHKH JI7IS1 YIIAKOBKH
MPOJYKTOB:

23. | OTX0aBI JIECHOTO X035ICTBA 1. VYrunmzanuu
U JepeBo0OpadaThIBAOIICH 2. TloBelmeHus OMOJIOrMYEeCKON IEHHOCTH IS
MIPOMBIIIIJICHHOCTH UCIIOJIH30BAHUS B KOPMOITPOU3BO/ICTBE
TIOJIBEPTatOTCS 3. TIpousBoxacrBa OHOTOILIMBA
OMOKOHBEPCHH C LIEIBIO: 4. BelpamuBaHus rpuooB

5. TlomyuyeHus STHIOBOTO CIIUPTA
6. ITlpom3BoacTBa BUTAMUHOB

24. | buokoHBepcusi B TUIIEBOH | 1. TOJIYYEHUH COJIO/A U IIMBHOTO CycCa.
MIPOMBILIIIEHHOCTH 2. KOMIUIEKCHOH mepepadoTKe 3epHa.
OCYIIECTBIISETCS TIPH: 3. TOJyYSHHH TIHOKO030-(PPYKTO3ZHBIX CHUPOIIOB.

4. XOMIUIEKCHOU nepepaboTKe BUHOTPaia U PPYKTOB.
5. B CIUPTOBOM MPOMBIIIICHHOCTH.
6. MOJydYeHHH PACTUTEIHHOTO Macia
25. | buokoHBepcus B | 1. cwIOCOBaHWU KOPMOB;
CEeNTbCKOX 035 HCTBEHHBIX 2. TPOW3BOJCTBE OE3BHPYCHBIX PAaCTECHUIA;
OMOTEXHOJIOTHSIX 3. KOMIOCTHPOBAHHHU PACTHTEIBHBIX OTXOOB;
MIPUMECHSICTCS TIPH: 4. momyueHNH OMOYIO0OPEHUH U CPEICTB 3aIUTHI
pacTeHuil;
5. MPOM3BOACTBE KOPMOBBIX JPOKKEH.

26. | C npumeHeHueM | 1. buompoTsr;
ouokonBepcun  mpom3BomAT | 2. IlocnecrimproBas Gapna;
yTHIM3AIKMI0 U TiepepaboTky | 3. OTXObl CBEKJIOCAXapHOTO IPOM3BOJICTBA
MPOMBIIICHHBIX ~ OTXO0JIOB, | 4. OTXO0ABI JaKOKPACOUYHOT'O MTPOU3BOJICTBA
KpoMe: 5. Lemmono3ocoaepkamniue OTX0Ibl.

6. 2Kupoconep:kamiye CTOYHBIE BOJBI.

27. | OGpaboTKa MI010BO- 1. NOHM)KEHUSI THTEHCUBHOCTH OKPACKH;
ATOJTHOTO COKa 2. yBeITMYEHUS KOJIMYECTBA MOJIUCAXAPUIOB;
MEeKTOIUTUYECKUM 3. ocBeTJIeHUs cycha;

(epMEHTHBIM MpenapaTom 4. TOHMXEHHUS BBIXO0JIa SKCTPAKTUBHBIX BEIIECTB.
WCIIOJIb3YEeTCS JITIS:

28. | Ilpu TemnepaType BbIIIe
64°C B KOMIIOCTE aKTUBHO 1. Thermomyces lanuginosus
BBIJICISIIOTCS dKk30(epmenthl | 2. Trichoderma lignorum
(remMHuIIeILTIONA3HI, 3. Actinobifida chromogena
JIUTHUHA3BI U [IEJUTI0JIa3hbl) 4. Streptomyces thermovulgaris
MHKPOOPTaHU3MOM: 5. Bacillus subtilis

29. | YBenu4uTh CKOPOCTh H 1. Bacillus,

MHTEHCHBHOCTH 0oOpa3oBanus | 2. Lactobacillus,
T'YMYCOBBIX KHCJIOT IPH 3. Trichoderma,
KOMITIOCTHPOBAHUHU OCAJIKOB 4. Candida

CTOYHBIX BOJI MOXKHO MPH 5. Bce nepeuncriennsie
BHECCHHH TPENapaToB:

30. | KommuectBo 1. VYwmeHnsmmaercs
MUKPOCKOIIMYECKUX TPHOOB B | 2. YBenuuuBaeTcs
KOMIIOCTE TIPY MOBBIIIEHUH 3. Ocraercs 06e3 H3MEHEHUI
TEMIIEPATYPhI

K14 k TecToBBIM 3aJaHUAM:




Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
OtBer 2 4 4 2 6 3 3,6 3 2 3
Ne Bonpoca 11 12 13 14 15 16 17 18 19 20
OtBeT 4 3 1,4 1,3 2 5,6 1 1,2,3 6 6
Ne Bompoca 21 22 23 24 25 26 27 28 29 30
OtBer 1235 14| 1245 | 6 | 1,345 | 4 3 1 5 1




