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Beenenue
Bogopocnu — 310 HU3IIME pacTeHus, TO €CTh OHU HEe UMEIOT auddhepeHIIMPOBAHHBIX
OpraHOB M TKaHEH, MNPHUKPEIUISIOTCI K CyOcTpaTy C TOMOUIBIO PHU30HAOB, Y
OOJIBIIMHCTBA MPEACTABUTENIE OpraHbl Pa3MHOKEHUS OAHOKIETOUHbIEe. CylIECTBYET
OTPOMHOE  pa3HOOOpa3We  BOAOPOCTCH:  OAHOKIETOYHBbIC,  KOJOHHUAJIBHEIE,
MHOTOKJIETOYHbIE (POPMBI, TOJBUKHBIE U HET. XJIOPOPUIT y BOAOPOCIEH HAXOAUTCS
B XxpoMmoTtodope, YNpoleHHOM aHajore xjopomiacta. Cpenu Boaopocieil ecTb
npeacraButeny pasMepom 50 MKM M MeHblIe. VX Ha3pIBalOT MUKPOBOJIOPOCIISIMM.
[ToMuMO MHKpPOBOAOPOCIIEH CYHIECTBYIOT M  MakpoBojpopociu. IIpumepom
MaKpOBOJIOPOCIICH MOXKET CITy>KUTh JIaMUHAPHS ( Pucynok 1), KOTOpasi MOXET
BbIpacTH 10 30 MeTpoB. MUKPOBOJAOPOCIH KE U3MEPSIOTCS B MAKPOMETPAX U PacTyT

BO B3BEIICHHOM COCTOSIHUH B BoJie ( Pucynok 2).

Pucynor 1



Pucyno 2
DT BOAOPOCIH BBI3BIBAIOT OOJIBIION HWHTEpPEC B O0JACTH albTepHATHBHOU
sHepreTUku. OCHOBHOM MPUUYMHOM, MO KOTOPOM OMOTOIUIMBO OKAa3aJloCh B LIEHTpE
BHUMaHUS, CBSI3aHa C €ro OJKOJIOTUYHOCTBIO U HHU3KHUM 00BEeMOM BbIOpoca
YIJEKUCIOro Ta3a. ODHeprus, MojiyyaeMas M3 yrias Wiad HedTu BBIOpAachIBaeT
OTPOMHOE KOJIMYECTBO YIJIEPO/a, YTO MPUBOIUT K HAPHUKOBOMY (D (DEKTYy.

[lepBoii mosiBUBIIENCS TEXHOJOTMEH cTajn Ouo3TaHon. Ero mnonydanu mytem
dbepMeHTaIMU KpaxMmanocoepkaumx KyiabTyp. OJIHaKO COKpalieHue BbIOPOCOB
YTIEKHUCIIOTO ra3a 0Ka3ajloch HeOobuM. TeopeTnyecku, n3-3a Toro, 4To OMOITAHOI
MOJIyJaJId M3 YIJIEKUCIIOrO Ta3a, MOTJIOIIEHHOIO PAaCTeHUSMHM, YIriiepoAa AOJKHO
OBLIO BBIAENATHCS MEHbBIIE, HO, €CIIU KOMaTh IIy0)Ke, BCE PaBHO BHIOPOCHI yriepojaa
Obl orpoMHBI. [Ipexae Bcero, Hy’KHO ObUIO Obl PACUHUCTUTD JECHYIO TEPPUTOPHIO,
4T00 CO3AaTh MaXOTHBIE 3€MJIU VISl BEIPAIIMBAHUE CEIbCKOXO3SMCTBEHHBIX KYJIbTYP,

TaKUX KaK KyKypy3a, a XUMHYECKHe yA00peHus: JOHKHBI ObUIH OBl MCMOJIB30BATHCS



Tt cOopa JOCTaTOYHOTO 00BbEeMa yporKas JJIs MMPOU3BOACTBA OnodTaHona. Jpyrumu
CJIOBaMH, BBIOPOCHI IMAPHUKOBBIX Ta30B B peE3yJIbTaTe BHIPAIIUBAHUS CBHIPbS U
IIPOU3BOJICTBA BBIIIE, YEM MPHU UCIIOJIH30BAHUU APYTHX UCTOYHUKOB YHEPTHUU.
[Touemy U3 MUKPOBOJIOPOCIEH MOXKHO C/I€JIATh TOILIUBO?

Hleno B ToMm, 4YTto B mporecce (OTOCHHTE3a MHUKPOBOJOPOCITH TOTJIOMIAIOT
YIIIEKUCIIBIN Ta3 U MPOU3BOJAT KUCIOPOA U OpraHndeckue BeuiecTBa. OpraHndeckoe
BEIIECTBO, IIOJIyYEHHOE TaKuM  00pa3oM,  COJEPKUT  TPUALMITIULEPUI,
MPEJCTABIAIONMNA COO0M KOMOMHAIIUIO XKUPHOM KUCIOTHI W TiuiiepuHa. Ecnu oH
pearupyeT ¢ METaHOJIOM, €r0 MOKHO pa3/IeNuTh Ha TIUIEPUH U METUJIOBBIA 3up
KUPHOU KHCIOThl. OH mpencraBisger coOod Ouoausens. buoauszens MOXKHO
CMEIIMBATh C JU3EIbHBIM TOILUIMBOM WJIM MCIIOJB30BaTh B KauectBe 100% uncToro
TOIIMBA. [0 CUX TOp €ro moyy4yanu u3 KyKypy3bl WIH COH, HO TENEPh €r0 MPEICTOUT
MoJIy4aTh ¢ MOMOIIBI0O MUKPOBOBOAOpocieil. [lomuMo O6uonuzensi, MUKpOBOJIOPOCIU
MOKHO HCIOJIb30BaTh JJISl MOJYYEHUsS DHEPruu JIpyruMu crocodamu. Hekotopwie
BU/JIBI BOJIOPOCIIEH MOTYT MPOU3BOAUTH ra3000pa3HbIii BOJOPOI B OCOOBIX YCIOBUSIX
pocta. buomacca u3 BoJopociiel TakxKe MOXKET ObITh COXKKEHA MOJOOHO TPEeBECHHE
WM aHadpoOHO TmepepaboTaHa i TPOU3BOACTBA METAHOBOrO OWorasza Jyis
BBIPA0OTKHU TEILIA U AJIEKTPUUECTBA

[Touemy uMeHHO BOOpOCIA?

MuKpoBOAOPOCIN Pa3MHOXKAIOTCS IOCTATOYHO OBICTPO B 3aBUCUMOCTH OT (PAaKTOpOB
cpenbl, TAKMX Kak Temneparypa, pH, HaiMune nuTaTeNbHBIX BEIIECTB, MOCTYILICHHUE
YIJIEKUCTOTO Ta3a. Takke yXe YIOMHHAJIOCh, 4YTO Yy BOJOpOCHed HeT
muddepeHIMpOBaHHBIX TKaHEH W OPraHoB, IMOATOMY TOYTH BCE KIETKH MOTYT
y4acTBOBaTh B (DOTOCHHTE3€. ITO MO3BOJISIET BOJOPOCISIM OYEHb OBICTPO BBIPACTH, B
OTJIMYUE OT KYKYpPY3bl U COH.

Kpome Toro, MUKpOBOJOPOCIIA MOXKHO Pa3BOAUTH B BOJIaX, TPEOYIOITUX OTYUCTKY. B
IPSI3HOM BOJE OHHM IMOTJIOLIAIOT MUTATENIbHBIE BEIIECTBA U PA3MHOXKAIOTCS, IIPU 3TOM
OTUHMILAS] BOAY OT 3arpsi3HeHHil. MUKPOBOJOPOCIN TAaKKE YacCTO MCHOJIb3YIOTCS JJIS
OYMCTKH CTOYHBIX BOJ, TaK KaKk 00JalaeT OTIMYHON CIIOCOOHOCTHIO TOTJIONMIATH

TAXKEIBIE METAJIJIbI KaK CBHUHCI MU OJIOBO. Taxxe MHKPOBOJOPOCIN B IIPOLECCE
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($hOoTOCHHTE3a TOTJIOMIAIOT YIVIEKUCIIBIA Ta3 B PE3yJbTaTe Yero MpeAoTBPaIaloT
ri100aJIbHOE ITOTEIJICHHUE

HecMoTpst Ha MHOTHE TIPEUMYIIIECTBA BOJOPOCIIEH, MPUYHMHA, IO KOTOPOH OHH CIIIe
HE KOMMEPIIMATU3UPOBAHBI, 3aKITI0OYAETCS B TOM, YTO OHU MEHEE IKOHOMHYHBI, YEM
Ipyrue BUABI ChIphs. llepepaboTka MUKpOBOAOpOCHeH B OHOAW3ETL JIOBOJIBHO
Joporasi ¥ SHeproeMkasi. B pe3ynprare ¢ TOYKH 3peHHUs ce0ECTOMMOCTH, KaK Obl HU
OBLJIO  JICIICBO  BBIpANIUBAHWE MHUKPOBOJIOPOCIEH, pealbHas Ce0EeCTOMMOCTD

IIPpONU3BOJACTBA TOILNIMBA 6y,Z[CT JIOBOJILHO BBICOKOM.
MGTOI[BI IMOJIYHYCHHUA

JIunuapl, TPOU3BOAUMBIE MUKPOBOJOPOCIIAMHU, MOYKHO pa3/IeiuTh HA JBE OCHOBHbBIC
IPYNIbL: MOJIPHBIE JHUMWABI, TaKHE KaK TIMLIEpOPOCPOIUNUILI, KOTOPHIE UTPAIOT
BAKHYIO pOJb B CTPYKTYpE KIETOK, W HEIOJSIPHBIE JIMIUIBI, TAaKUE Kak
TPUALMITIIULIEPUHBI, OTBEYAIOIIME B OCHOBHOM 3a XpaHeHue 3Heprun. CTPYKTypHBbIE
aUnuabl (MOJSpHbIE JUOUABI) OOBIYHO HMEIOT JJIMHHBIE IeNM JKUPHBIX KHUCIOT,
KOTOpBIE MOTYT ObITh MpeoOpa30BaHbl ISl OTYUYEHUS TOJTUHEHACHIIIICHHBIX KUPHBIX
kucioT (ITHXKK), Kk 3ToOMy THIy >KMPHBIX KHCIOT OTHOCSITCS 3MKO3al€HTaeHOBas
kuciota (EPA), noko3anentaenoBas kuciota (DPA) u nmoko3arekcaeHoBasi KUCIOTa
(DHA). ITHXK wurparoT BaXHYIO pojib B (POPMUPOBAHMM MHUTOXOHAPUATBHBIX
CYIIEPKOMILUIEKCOB , OHM UMEIOT MOTEHIIMAN AJisl IPOU3BOJICTBA OMOTOIIMBA U HAIIIU
IIPUMEHEHUE B JIEUEHUU HEKOTOPBIX 3a00JI€BaHMil, TAKMX KaK aTepoCKiIepo3, 00JIe3HU
[TapkuHcona u Aublreitmepa . IlonspHple JMNHUOBI W HEKOTOPBIE CTEPOJIBI
o0ecreunBaOT N30MpaTEIbHO MPOHUIIAEMBIN Oapbep, KOTOPHIN 3aIHINAET KIETKY OT
BHEIIIHETO0 BO3/CHCTBUSA M TMOMOTAEeT B Pa3/IeJICHUU Pa3IUYHBIX BHYTPHUKJIETOUYHBIX
opraHe/y . OTH JUOUABI UTPAOT OCOOYI0 POJb B ONTUMAIBLHOM MOJJEPKaHUU
TEKY4eCTH MEMOpaHbl JUIsi Pa3IUYHBIX METa0OJMYECKMX M OHOCHHTETHYECKUX
MPOLIECCOB M NPUHUMAIOT HEMOCPEICTBEHHOE YYacTUE B PA3IMYHBIX COOBITHSX
CIIUSHUSA BHYTPHUKJIETOUYHbIX MeMOpaH. Kpome TOro, 3T CTpyKTypHBIE JUIUABI
BBITIOJHSIOT BKHYIO (YHKIUIO B CHUTHAJBHBIX MYTSAX KJIETKH U UTPAIOT KIIIOUEBYIO

POJib B OTBET HA USMCHCHUS B KJI€TOYHOU cpeac



MukpoBOIOPOCIH Konnenrparus macia (% ot cyxoro
Beca)
Bborpuokokk BpayHa (Pucynoxk 7) 25-75
Xnopemna® ( Pucynok 2) 28-32
Crypthecodinium cohnii (Pucynox 8) 20
[Hunmuaaporeka (Pucynox 9) 16-37
Huirumst (Pucynox 10) 45-47
Phaeodactylum tricornutum (Pucynox 20-30
11)
Schizochytrium (Pucynox 12) 50-77
Tetraselmis suecia (Pucynox 13) 15-23

Macna Bogopociieii MOryT ObITh MpeBpallleHbl B OMOAN3EIIbHOE ChIPHE C MOMOIIBIO
nepearepeukanuu. Bo Bpemsa nepesrepedukanuu  KaTaluM3aTOp — CO3/AAeT
OMoaM3eNbHOE TOIJIMBO MYTEM THIPOJIM3a U METWIMPOBAHUS >KUPHBIX KHUCIOT B
Maciax. 3a 3TUM CJEeAyeT OYMILEHUE CMECH. DTOT 3Tal BKIIOYAET B ce0s yJaaneHue
U3 TOIUIMBA HEXXHPHBIX KUCIOTHBIX KOMIIOHEHTOB, TAKUX KaK TIUIEPHUH, MOJSPHbIC
JUMNHUIBI U OCTalbHbIE MUTMEHTHI. TUMUYHBIE Mpoliecchl HedTenepepaboTKU, TaKue
KaK KPEKMHI M HM30MEpH3alus Macell BOJOPOCIE, MOTYyT HCHOJb30BaThCS IS
npousBoAcTBa Oouoausens. [locne u3BieueHuss Macen BOJOPOCIEH OpraHMYECKUMHU
pPacTBOPUTENISIMA WJIM U3BJICYEHHEM JPYTMMH croco0aMu, ocTaBilascs Ouomacca

OyIeT COCTOSATh W3 MPUMEPHO PABHOIO KOJUYECTBA YIJIEBOAOB M OEJIKOB. OJTH

! OcobenHoCTEIO BOZIOPOCIH XJIOpeiia SIBISETCS TO, YTO OHA CIHOCOOHA M3MEHSATh XMMMUYECKUMN
COCTaB KJIETKH B 3aBUCUMOCTH OT YCJIIOBUH KYJIbTUBUPOBaHUsA. XJIOPEIUIA COAEPKUT KaK IOJISPHBIE,
Takl ¥ HEHUTpaJbHble TUNUABL. BTOphIe conepkar ciokHble A3Gupsl ruiepruHa. B O1aronpusTHbIX
YCIIOBUSAX BOJOPOCIIH BBIPaOATHIBAIOT MOJISPHBIE JTUIIHIBI

[TonsipHbIe AUMUIBI BHIMONHAIOT CTPYKTYPHYIO (yHKIMIO. M3 HUX COCTOMT LUTOILUIa3MaTHYecKas,
MUTOXOHJIpHaIbHast MeMOpaHa. [IoAToMy OHM YacTO MPUMEHSIOTCS B Ka4eCTBE OMO0100aBOK.

[Tpu HEOMAroMpHUATHBIX YCIOBUSAX BBHIPAOATHIBAIOTCS HEHTPATIHHBIC JTUMHIBI, KOTOPHIC HYKHBI LIS
MIPOU3BOJICTBA OUOTOILIIMBA



OCTaTKU TOXK€ OyAYyT HCIOIb30BATHCS. YTJIAEBOABI MOTYT HCIOIB30BATHCS IS
MPOM3BOJACTBA METaHA C TIOMOIIBIO aHAa’pOOHOTO COpaXWBAaHWS WU IS
NPOU3BOACTBA JTaHOJa MyTeM (EepMEHTAUUd. benku MOXKHO HWCIONIb30BaTh B
KadecTBe KOpMa JIsl )KUBOTHBIX WJTU TAKE B KQUECTBE €/IbI JJIs YETIOBEKA.

Taxxe MOKET BOSHUKHYThH BOIIPOC: & MOYKHO JIM MICTIOJIh30BaTh ITMAHOOAKTEPHH, OHU
Belb TOKE (DOTOCHHTE3UPYIOT. XOTh ATO TaK U €CTh, HO Y HUX HET OJHOW Ba)KHOUH
BEIIl, KOTOPOH MOTYT B M300MJINK 00JIaaTh dyKapUOTUUECKHE MUKPOBOJIOPOCTH —
HEUTpabHBIX JIUIUIOB, OOTaThIX TPUALUITIIULIEPUIAMU

Kak BbIpallIMBAIOT BOAOPOCIIX B IIPOMBIINIJICHHBIX MacmTadax

BOoaBIIMHCTBO MHUKpPOBOAOPOCIEN CTPOro (POTOCUHTE3UPYIOT. OJHAKO HEKOTOpPBIE
BU/JIbI BOAOPOCIIEN CIIOCOOHBI BECTH U FeTepOTPOPHBINA 00pa3 xu3HH. M3-3a BEICOKHUX
3aTpar, KyJbTUBUPOBAHHE I'eTePOTPOPHBIX BOAOPOCIEH TpyAHO ompaBaarh. YToObI
MUHHUMH3UPOBATh 3aTPaThl, MPOU3BOJCTBO OMOTOIUIMBA OCHOBAHO Ha aBTOTPOQHOM
KyJlbType. ABTOTPO(QHBIM MHUKPOBOJOPCISIM Il pocTa TpeOyeTcs CBET, BOAA,
yIIeKuCHbIi ra3. TemrepaTypa BoAbl JObKHA ObITh Mexay 15 u 30 rpamycamu.
Cpena Takxe AOHKHA COJEPKATh HEOPraHUYECKHE JIEMEHTHI, U3 KOTOPBIX COCTOMT
KJIeTKa (a3oT, docdop, xKene3o, kpeMHui ). [[ns kpynmHoMacmTabHOTo MPOU3BOJICTBA
BOJa TIOCTOSIHHO IE€peMENIMBaeTCa, 4YTOo0 MNPENOTBPATUTHh OCENaHUs OHWOMACCHI.
OpHako 40 YETBEpTH [HEBHOM OuoMacchl BOJOpOCIENH MOXKET MOrMOHYTh B
pe3yJbTaTe IbIXaHusl HOYBIO.

Ha naHHbIi MOMEHT [Jisi MPOM3BOJCTBA OMOTOIUIMBA HMCIOJIB3YIOTCS OTKPBIThIC
npyabl (Pucynok 3, Pucynok 4) U 3aKkpbiThie (hoToOHOpeakTophl (Pucynok 5, PucyHok 6).
OTKpBITBIA MPYA — 3TO MPOCTO PsJi KAHAJIOB CHapyXH, a (poTodHopeakTop — 3TO
CJIOHAsl KOHCTPYKIUSI PeaKTopa.

OTkpbITHI TIpyA. DTO camasi OpocTass M cTapas cucTeMa Ui BbIpallldBaHUs
MHUKpPOBOAOPOCIIEH. DTOT Npyd OObIYHO uMeeT riyouny okxoso 30 cMm. Bogopocnu
BBIPAIIMBAIOTCA B YCIOBUAX, HAGHTHYHBIX HX ecTecTBeHHOW cpexae. [lpyn
CIPOEKTUPOBAH B BHUJE «TPACChD», B KOTOPOU KOJECO OOECIEeYMBAET LUPKYISAIUIO

KJICTOK BO,ZIOpOCJICﬁ H IMMUTAaTCIbHBIX BCIICCTB.
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Pucynox 3

Pucynok 4

OTH MpyAbl 0OBIYHO AETAIOTCS MyTeM 3aJMBaHUs OeTOHA OO0 MPOCTO BHIKAITBIBAHUS
3eMJIM U OOJIMIIOBBIBAHUS TUIACTUKOM, 4TOO 3eMiisi HE BOHTHIBaja Boay. Cucrema
yacTo paboTaeT 6e3 mepephIBOB, TO €CTh CBEKUI KOPM A00aBisieTcs nepes] rpeOHbIM
KoJiecoM. BynboH U3 Bogopocieit codupaercst mociie TpeOHOro KoJieca, Mmocjie TOro

KaK OH MPOILIEJT KPYT.



XOTh CTPOUTENBCTBO WU HCHOJB30BAHUS ATHX NPYAOB JEIIEBIE, YE€M 3aKpPbITHIX
(oToOHOpeakTopoB, 3Ta CUCTEMA UMEET CBOU HepocTaTtku. Ilockonbky 3Ta cucrema
OTKpbITa, OHAa YacTO HCHBITHIBAET HEAOCTATOK BOJABI M3-3a HCHApeHUs. Takum
0o0pa3oM, MHKPOBOJIOPOCIH, pACTyIIH€ B OTKPBITOM BOJIOEME, HEIO0CTATOYHO
3¢ (HEeKTUBHO MOTJIOLIAIOT YIJIEKUCIbIN a3, a MPOU3BOACTBO OMOMACCHI BOIOPOCIEH
orpaHuyeHo. Takxke MOXKET MPOU30UTHU 3arps3HEHUE IPYTMMH BHJIaMU BOJOPOCIEH,
a U3BJICYEHUE IPYTUX BUJOB BOJOPOCIEN 000HIETCS 10POro.

3akpbIiThle (oToOHOpeakTophl. OHU HCMONB3YIOTCS JUIsl MPEOJaleHUus MpodseM
WCIIAPEHUs M 3arpsi3HEHUS, BOHUKAIOMIMIA B OTKPBITBIX BOJOEMax. JTH CHUCTEMBI
M3TOTABIMBAIOTCA W3 TMPO3PAayHBIX MaTepuaioB M OOBIYHO pa3MeEIaloTcs Ha
OTKPBITOM  BO3JyX€ [UIsl OCBELIEHUS eCTECTBEHHbIM cBeToM. Haubonee
pacnpocTpaHeHHBI (poToOMOpeakop UMeeT TPyOUyaTyr0 KOHCTPYKIIMIO, COCTOSIIYIO

U3 HCCKOJIBKHUX Tp}I6OK, HaIIpaBJICHHBIX I10 HAIIPABJICHUIO COJTHCYHBIX leqeﬁ.
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Pucynox 5
TpyOku 00buHO MMerOoT auameTp MeHee 10 cMm, yToO obOecneunTh MaKCUMAaIbHOE

MIPOHUKHOBEHHUE COJIHEYHOTO cBeTa. Bopopociu mupKyJIupyroT B 3TUX TpyOKax, e



(bOTOCHUHTE3UPYIOT U BO3BPAIIAIOTCS B pe3epByap, Omarogaps Hacocy. Bogopocnu e
0CEIAIOT U3-3a CUJIBHOT'O TTOTOKA BOJIBI.

Taxxke cymecTByloT (OTOOMOPEaKTOPhI, TPYOKH KOTOPBIX MPEACTABISAIOT COOOM
CKpYyYCHHBIC CHOUpATd. OITO TaK Ha3blBaeMbIe CIHUPAIBHBIA  TpyOUaThIC
¢dotobuopeaktopsl. Ho mHOrma onHu TpeOyIOT HCKYCCTBEHHOI'O OCBEILECHHUS, YTO

YBCIIMYNBACT CTOMMOCTD.
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Pucynox 6
B npouecce orocunTeza BbIAENATCA KUCIOpoA. B OTKphITOM BojoeMe KHUCIOpO.
mpocTo BoO3Bpamiaercs B arMmocdepy. OmHako B 3akpeiToM (oToOuopeakTope
BOJIOPOCIIM IIPOCTO HAYHYT THUTH. [103TOMY Hy’KHA JerazalmoHHasi KoioHHa. Kpome
TOTO, BOJOPOCIU TIpH (HOTOCHUHTE3EC UCTOIB3YIOT yrIeKUCHbIi ra3. [lpu HemocTaTke
YIICKUCIIOTO Ta3a MOXET BO3HUKHYTH YTJIIEPOAHOE TOJIOJIaHWE W TOoBbImeHue pH.
[losTromy eme TpeOyercs MOCTOSHHOE TMOCTYIUIGHHE  YTIJIEKHCIOro  Tasa.
DoTOOMOPEaKTOPHI TAKXKE MOTYT HY)KJIaThCS B OXJIAXKJICHUU B CBETOBOE BPEMSI CYTOK,
a B HOYHOE BpeMsi CyTOK HYXHO TOJJICPKUBATh TeMIrepartypy. s 3Toro Hy»KHBI
TEII000MEHHUKH (MX pa3MellaroT Jub0 B caMUX TpyOkax, OO B Jera3alioHHON
KOJIOHHE)
[IpeumymiecTBa 3aKpHITHIX (OTOOMOPEAKTOPOB OUEBH THEI:

e OHU MOTYT PeIuTh MPOOIEMBI 3arPSI3HEHUS M UCTIAPCHHUS

e IlpoaykTUBHOCTH (HOTOOHMOPEAKTOPOB MOKET OBITH BhIlIE B 13 pa3



e (COop OuomMacchel 00XOUTCS AeNIeBe (T.K KOHIICHTPAIIUS BHIIIIE)
Opnako ects U Henmoctatku. Hampumep, dorodbuopeakTopsl gopoxke. Kpome Toro,
KJIETKH BOAOPOCIEH MOIYT MpHUKJIEMBATbCsl K CTEHKaM M IPeAoTBpallaTh

ITPOHUKHOBCHHU: CBCTA.
Coop

[Tocne BeIpammBaHUS B OTKPBITHIX BOJOEMax WU B (oToOMOpeakTopax Ouomaccy
MHUKPOBOJOpOCIEH HEOOXOAUMO coOpaTh A JanbHeleil nepepaboTku. OObIYHO
HCIIOJIb3YyEeMbId METOJT COOpKHM ypoxkas — HeHTpudyruposaue. Hed1tb u3 Ouomaccel
OyAer yhajleHa IyTeM OSKCTPaKIMM pacTBOpUTENIEM M jajee nepepaboTaHa B
ounonusensb

CTpaTCI‘I/II/I reHHOM HHKCHCPUHU IS YBCIIMYCHUA KOJINYCCTBA JIMIINAOB B

MUKPOBOIOPOCIAX
Paznuunbie BUABI MUKPOBOJOPOCIEH UMEIOT Pa3HbIM TUIl U KOJIWYECTBO JIUMUAOB ,
HO KOJI-BO COJIEp)KaHMsI MOXET ObITh wu3MeHeHo. [loaxon OuOXMMHYECKOM
WHXXEHEPUH - 3TO OJAUH U3 METOJOB, OCHOBAHHBI HA MAHUITYJIUPOBAHUU MUTAHUEM
WA YCIOBUSAMHU KYyJIbTUBUPOBAHUA. Pa3nuyHble YCIOBUS KYJIbTHUBHPOBAHUA
BKJIIOYAIOT OOJIydeHHE pPa3IUYHbIMU JJIMHAMH BOJIH UM HMHTEHCUBHOCTHIO CBETA,
YPOBEHb YIJIEKUCIIOTO Ta3a, TEeMIEparypy, IOCTYIHBIE NUTATEJIbHBIE BEIIECTBA,
CTpecC OT BO3AECHUCTBUS TSKEIBIX METAJUIOB, CTPECC OT COJIEHOCTU U MCIIOJIb30BAHUE
Ha”HoyacTul. Jlpyrol moaxox 3aKiIrO4yaercss B TE€HHOW HWHXXEHEPUH, KOrjaa
MaHHUIYJUPYIOT OMPEACICHHBIMU T'€HAMU, CBS3aHHBIMU C METa0O0JIM3MOM JIUITHUIOB,
9TOOBI YJIYYIIUTh CUHTE3, XpaHEHUE M CTPYKTYPHOE COJEp>KaHUE JIMIHIOB BHYTPU
KJIETKH MUKPOBOJOPOCIIH.
3aKJI0uYCHUE

HeoOxoaumo wuccienoBath W Jpyrue WMCTOYHWUKH DHEPTUHM, TOTOMY 4YTO HE
BO300OHOBIISIEMBbIE MCTOYHUKHM HCTOIIAIOTCA. A OKpyXKaroIiasi cpena MpoaoDKaeT
3arpsi3HATHCS. BEeposSITHOCTh MCMOJIB30BAHMS TAHHOTO MPOU3BOJCTBA JOJIKHA OBITH
MOBBIIIEHA 34 CYET MCIIOJb30BAHUS Ja)X€ OCTATOYHBIX MNPOAYKTOB. Pacmmpenue

IMPpOU3BOACTBA HAHHOI'O OMOTOIUIMBA ITOMOJXKET COXpaHUTb HallX IIPUPOAHBIC
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pecypchl. Bomopocnu Takke MMEIOT OTpOMHBIN MOTEHIIMAT HE TOJBKO B O0JACTH
aTbTEPHATUBHOW DSHEPIeTHKH, HO M B 00JIACTH TPOM3BOJCTBA KOPMOB, 3aMEHBI
miactuka u  T.4. llepen komepumanuzanvein MHKpPOBOAOPOCHENH B KadyeCcTBE
HMCTOYHHKA OWOTOIUIMBA HYXKHO PEIIUTh TEXHOJOTHYECKUE IMPOOJIEMBbI, TaKHE Kak

6onee 3¢ heKkTUBHAS KOHCTPYKIUS (HOTOOMOPEAKTOPOB.

Pucynox 8
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