BETEPHUHAPHAA
bUOTEXHOJIOI' A

Kypc bnotexHosnornu. 3aHaTtume 1




buorexHomorug

Hayka o npon3BoacTBe NPOAYKTOB,
HeobxoaAMMbIX ANA XU3HeaeATeNIbHOCTHU
yenioBeka, C NOMOLLbLHI XUBbIX
OpraHM3moB.

- BCe BUAbl padboT, Npu KOTOPbIX Te UIU
MHble NPOAYKTbI MPON3BOAATCH U3
CbIPbS MPU MOMOLLM XKUBbIX
OpraHU3MoB.

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 2



buorexHomorug

PacTyLwasa noTpebHOCTb QHEPrETUKN U
NPOMBbILLUIIEHHOCTU B AELLEBOM CbIpbe, QHEPreTU4ecKas
6e3onacHoCTb

kosiornyeckue npobrnemol

HeobxoanMoCTb pa3BUTUSI CENTbCKOrO XO38MUCTBA U
PErMoHoB, obecrie4eHne 3aHATOCTU

ObecnevyeHne KOHKYPEHTOCNOCODHOCTU B YCITOBUAX
rmodbanusaunm

Pa3Butmne TexHonormm - ocobeHHO BUOTEXHOMOMK,
3eNeHON XUMUN U HAHOTEXHONOMN -KHEBO3MOXHOE»
CTaHOBUTCH BO3MOXXHbIM

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 3




PLIHOK BUOTEXHOJOTMYECKOWM
MNPOIYKIIUU

O6opyaoBaHue

MNuweBasn 2% dapmaueBTUKa

NMPOMbLIWIIeHHOCTb 58%,

v

CenbcKoe X03AUCT
30%

O6wmit 06em POCCUNCKOIO pbiHka: $ 1,01 mnpa.
CobcTBeHHOe npoun3BoacTBo: $ 360 MnH.
MmnopT: $ 650 mnH.

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 4




IHHOJOXEHUE BUOTEXHOJIOT'HA
B CUCTEME HAYK

NMPUHUUNMUNATIBHASA CXEMA
BUOTEXHONOIMNM4YECKOIO
NMPOLIECCA

KYPC ONOTEXHOSOTUMN.
3aHaTue 1 o 5




IHHOJOXEHUE BUOTEXHOJIOT'HA
B CUCTEME HAYK

HaHO

BUTAMUHBb
aHTNOMNOTUK
RUNTEN n® poussoacTea

KYPC ONOTEXHOSOTUMN.
3aHaTtue 1 6



INPUHHUIINAJIBHASA CXEMA
BUOTEXHOIOI'MYECKOI'O

Ha nepepaboTky

ONOTEXHOOIMNM.
3aHaTtue 1 7




BUOJIOI TYECKHUE
PEAKTOPDI

depmeHTepbI AN NPEepPbIBUCTOrO
KyJ'IbTI/IBI/IpOBaHI/IFI

depmeHTEP HEMPEPLIBHOIO
KyJ'IbTI/IBI/IpOBaHI/IFI

ONOTEXHOJIOIMNMN.

3aHaTtue 1




BUOJIOI TYECKHUE
PEAKTOPDI

[MomeLleHus Ans Nony4YeHus
MNPOAYKLNN OT KUBOTHbIX

[MomelleHns ansa nonyyvyeHusd
npoAyKunn N3 pacteHum

KYPC OMOTEXHOMNOTN.

3aHaTtue 1




BUOJIOTMYECKUE

3arpy>xaemble KQMMNOHEHTbI

napameTtTpo

Rt % o

YPC DMOTEXHONorum.
3aHsaTue 1




KYJIBTUBUPOBAHHUE
OPIAHU3MOB

PocTt OopraHnM3mosB B cpeae " JIMMNTbI KYJIbTUBUPOBaHUA

OvHamuka pocTta nonynsumm
OopraHM3mMoB

opraHuama | — nar-chaza:
Il — pasa yckopeHuna pocTa;
lll — dpa3a akcnoHeHuUnanbHOro pocTa,;
IV — dbasa 3amegneHuns pocTa;
V — dhasa ctaumoHapHas;
VI — dpasza oTMUpaHUs KynsTypbl

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 11



KYJIBTUBUPOBAHHUE
OPIAHU3MOB

PocTt OopraHnM3mosB B cpeae " JIMMNTbI KYJIbTUBUPOBaHUA

JInmuntbl pocTa BUPYCOB:

* N0 Nnowaan MoOHocrnos (KynbTbipbl
KIIE€TOK) Unu no macce ambpuoHa;
JInMuTbl pocTa KYNLTYPbI OaKTepUN:

* no yrnepoay (C);
* no a3oty (N);
* no aHeprum (E);
JInMmutbl pocTa XKMBOTHbIX:
* no 6ernky;
* N0 3HEepruu;
* N0 06BLEMY KMCNOpPOoaa;

* 1 ap.

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 12




KYJIBTUBUPOBAHHUE
OPIAHU3MOB

PocTt OopraHnM3mosB B cpeae " JIMMNTbI KYJIbTUBUPOBaHUA

Macca ncxogHblx BELLECTB paBHa
Macce npoayKToB peakumu.

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 13



KYJIBTUBUPOBAHHUE
OPIAHU3MOB

PocTt OopraHnM3mosB B cpeae " JIMMNTbI KYJIbTUBUPOBaHUA

j -
2 - u(S)x- D),
dt
dS

22 = DS, - au(S)x+-DS,

dt

Ho s
HS) = ——
A‘{m + S

YpaBHeHue (Mmogens) MoHo

S - KOHUeHTpauua cybeTpaTta

X - KOHLEHTpauns KneTok B KynsTuBaTope

S0 -KoHUeHTpauua cybeTpaTta, NOCTYNUBLLENO B KyNbTMBATOP
D - ckopocTb npoTtoka (pa3baBneHus) KynsTypbl

1/a - «3KOHOMMYECKMIN KO3 DMLNEHT», NOKa3bIBaOLLNIA, KaKas
YyacTb NornoLweHHoro cybecTparta naeT Ha npypalleHme
ounomaccsi.

NMOACHMM CMbICH YNeHOB, BXOAALWNX
B rnpaBblieé 4aCTu ypaBHeHMﬁ

M(S)x - npupocT Guomacchl 3a cyet nornowleHus cyberpara,
---Dx - oTTOK Briomacchl n3 KynstusaTopa.

-au(S)x - konnyecTBo cybecTpara, NOornoLeHHOro KneTkamm
KynbTypbl,

DSo - npuTok cyGecTpaTta B KynsTuBaTtop,

-DS - oTTOK Hemcnonb3oBaHHOro cybcTpaTta U3 Kynstueartopa.
CkopocTb pocta buomacchl npeanonaraeTcs 3aBUCSLLEN TONbKO
OT KOHLEHTpaumm cybcTparta B COOTBETCTBUM C hopmynon MoHo

RypC OMOTEXHOOIMMN.

3aHaTtue 1

14




CO3JIAHUE U MPOU3BOJICTBO
BUOIIPEIIAPATA

Ob6was cxema co3gaHusi n npom3BoAacTBa buonpenapara

BbiaeneHne u KNoHnpoBaH1e LUITaMMOB MUKPOOPraHM3mMoB, COPTOB
pacTeHUn, Nopoa U KPOCCOB XXUBOTHbIX (MPOAYLIEHTOB), OTBEeYaroLWmXx
TpebGoBaHUAM NPOAYKTUBHOCTU U KOHBEpPCUN CyoCcTpaToB.
JKcnepuMeHTaribHoe onpeaeneHne KOHCTaHT pocTa, KOHBepCcUumn
cybcTpaTtoB M GMOCHMHTEe3a LeneBbiX npoaykToB. [loabop onTMManbHbIX
napamMeTpoB KyNLTUBUPOBaAHUSA NMpoayLUeHTa.

Co3paHune unm noadbop TeEXHONMOrM4Yeckoro ooopyaoBaHus,
oTBeyYarwLlero TpeboBaHUAM KyJNibTUBMPOBaAHUA NPOAYLIEeHTA.
KynsTnuBnpoBaHue npoayueHTa U nosiyyeHue LeneBoro npoaykKra.
CepTtudukauma npoaykra. lNoarotoBka K ero peanusauuu.
CepTtudukauma npoayueHta. OpraHnsaumsa nateHTHOM 3aLWUTDbI
cAenaHHbIX N300peTeHUN M None3HbIX Moaerieun.

NMy6nukaumna pesynsraToB paboThl U peKnamMma TeEXHOMOornm
NpPoOu3BOACTBa U LLeneBOro NpoaykKra.

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 15



CO3JIAHUE U MPOU3BOJICTBO
BUOIIPEIIAPATA

1. BblaeneHue u KNOHUpoOBaHUe LUTaMMOB MUKPOOPraHU3mMoB,
COPTOB pacTeHUN, NOPOoA U KPOCCOB XUBOTHbIX (MPOAYLIEHTOB),
oTBeYarLwmx TpedboBaHUAM NPOAYKTUBHOCTU U KOHBEpPCUM
cyb6cTparos.

NMPOCTEWULLMUE
o oo

)

ol 5 Fa

> i - 4 v ;& y
W N $ L e 4 ?‘
&/ X bd ' ’

ng_fggnﬁ BbICLUME HU3LWWE MUKPOKOCMbI, ME3OKOCMBbI,
PACTEHUA M BbICLUUE MAKPOKOCMbI
N XUBOTHbIX YXUBOTHBIE

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 16




CO3JIAHUE U MPOU3BOJICTBO
BUOIIPEIIAPATA

1. BblaeneHue u KNOHUpoOBaHUe LUTaMMOB MUKPOOPraHU3mMoB,
COPTOB pacTeHUN, NOPOoA U KPOCCOB XUBOTHbIX (MPOAYLIEHTOB),
oTBeYarLwmx TpedboBaHUAM NPOAYKTUBHOCTU U KOHBEpPCUM
cyb6cTparos. -

TloNcK HOBBIX
061BLEKTOB B
npupoge
w P pyﬂ
.@rzj
] ) @ °
;';a‘"". Yo oUn
b s ¢ 5 25 ! :
Co3spaHue Co3paHne MexBMAaOBbIX Co3paHue Co3paHune 6enkoB
TPAHCreHHbIX rmépupos MCKYCCTBEHHbIX C 3aAaHHbIMM
OpraHu3moB BUOOB cBoMCTBaMu

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 17



CO3JIAHUE U MPOU3BOJICTBO
BUOIIPEIIAPATA

1. BblaeneHue u KNOHUpoOBaHUe LUTaMMOB MUKPOOPraHU3mMoB,
COPTOB pacTeHUN, NOPOoA U KPOCCOB XUBOTHbIX (MPOAYLIEHTOB),
oTBeYarLwmx TpedboBaHUAM NPOAYKTUBHOCTU U KOHBEpPCUM
cyb6cTparos.

Benbin Poautenu Bpounepbl (cpuHanbHLIN r<MOPUA)
MnumyTpok

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 18




CO3JIAHUE U MPOU3BOJICTBO
BUOIIPEIIAPATA

2. JKcnepuMmeHTanbHoOe onpeaerieHMe KOHCTaHT pocTa, KOHBepPCUu
cybcTpaTtoB 1 6MocuHTEe3a ueneBbiX npoaykroB. [Moadop
onTUManbHbIX NapaMeTpPoB KYNLTUBUPOBaAHUA NpoayLeHTa.

Bpounepbl (cpuHanbHLIN rM6pPUA) Bpounepbl (cpuHanbHLIN r<MOPUA)

KYPC ODMOTEXHOSOTNN.
3aHaTtue 1 19




CO3JIAHUE U MPOU3BOJICTBO
BUOIIPEIIAPATA

3. Co3pgaHue vnu noabop TeXHOIOrM4eckoro obopyaoBaHus,
oTBevarLero TpedboBaHMAM KynsLTUBMPOBaAHUA NpoAyLeHTa.
4. KynbTuBMpoOBaHMe npoayueHTa U nosiy4yeHune uereBoro

BpounepHas
nTuuedabpuka

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 20



CO3JIAHUE U MPOU3BOJICTBO
BUOIIPEIIAPATA

5. Ceptudmkaumsa npoaykra. loaroroBka K ero peanusauum.

6. Ceptudmkaumsa npoayueHTa. OpraHmsaums NnaTeHTHOMU 3aLUUTDbI
cAenaHHbIX N300peTeHn U Nones3HbIX Moaesen.
NMyonukauusa pesynsratoB paboThbl U peKrama TeXHONormm
NPOuU3BOACTBA U LieNIeBOro NpoAaykKra.

by

oyt

et

3aHaTtue 1 21



CbIPBE 1JIA
BUOTEXHOJOI'MA

JTroOGble NCTOYHMKM yriepoaa, a3oTa, cepbl, chocchopa n ap.

PACTUTENbHOE YIMEBOOOPOOHOE oTXOo4bl
CbIPbE CbIPbE OPrAHU4ECKOI'O
NMPOUCXOXOEHUA

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 22




MPOAYKTHI
BUOTEXHOJIOT U

s,

-

NEKAPCTBEHHbIE HYTPUEHTDI NMULLEBBLIE NPOOYKTbI
NMPEMAPATbDI (6enku, BUTaMUHbI) (xne6, cnupTHbIE HaNUTKW,

(aHTMOGMOTUKK, chbepMeHThI, KWCINOMONOYHbIE NPOAYKTbI)
BaKUMHbI, FOPMOHbI)

TOMAVBO OYUCTKA BO[,
PEKYNNIbTUBALIUA NOYB

(sTaHON, MeTaH,
BoaoponA)

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 23




KOMIIJIEKCHBIE
BUOTEXHOJIOT MYECKHUE
IMPOU3BOJACTBA

Fuel/Power/
= < § Heal and New
How Blomass Crops Bloproducts

~
Senventional giomoss

1
-~ ’ -
= Sudge &

Rocycie

w\& 4

o~ g Wood Products

S and Energy or
Food/Foed
Chemicaols

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 24



Konuenuust buollepepabdarsiBaroiero
3asoaa (bII3)

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 25




IHOJYUYEHHUE ITPOAYKTOB
BbUOIOI'NMYECKOI'O CUHTE3A

BblaeneHve n KoHcepBauns 3HAOMeTabonnUToB

OcaxpaeHve ; . dunsTpaumns
XUM. MeTog4aMu | \

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 26



IHOJYUYEHHUE ITPOAYKTOB
BbUOIOI'NMYECKOI'O CUHTE3A

BbloeneHne n koHcepBaLums 9K30MeTabOomnnToB

MoTou4HbIe

cucTembl OcaxpgeHue ; : dunsTpaumns
GuocuHTesa XMM. MeTogamm | e ~

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 27



IHOJYUYEHHUE ITPOAYKTOB
BbUOIOI'MYECKOI'O CUHTE3A

PerynupoBaHue bnocmnHtesa u TpaHCCbOpMaLI,VIVI
s B

* TepmocTaTupoBaHue

* KOHTpOsb gaBneHus

* KoHTpons pH

* KoHTtpornb O2 "
.* KoHTpornb ypoBHs cpegbl 5,

* 1 ap.

MynbT ynpaBneHus

8 - Bkn./OTKMN. HarpeB
* Bkn./oTkn. oxnaxaoewme |
* Bkn./oTkn.
* Bkn./oTkn. Hacoc ¢ cogomn
* Bkn./oTkn. Bo3ayx
» Bkn./oTkn. Hacoc co cpenomn

KYPC ODMOTEXHOSOTNN.
3aHaTtue 1 28



OBE33APA’KUBAHMUE INIPOAYKTO
AUSHEJAEATE/IBHOCTHU

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 29




IHOJYUYEHHUE ITPOAYKTOB
BbUOIOI'NMYECKOI'O CUHTE3A

TBepanodrasHein buocuHTes (1977- 1979 rr.)
Blakeslea trispora KP 74+ n KP 86-

Konnentpanus, macc % Beixon Gera-

KapoTHHAa,

KYPC OMOTEXHOSOMMN.,
3aHaTtue 1 30




