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IIeJ'lI/I H 3aJa91 JUCHUITIINHDBI

[IpoOnemMa KayeCTBEHHOTO UCTOLIEHUSI BOJHBIX PECYPCOB aKTyallbHa JJIsl BCETO MUPA,
B ToM uucie u Poccun. Haumbornee mNpHOPUTETHBIM HampaBiIeHHEM B 00JACTH
OMOJOTHYECKOH OYMCTKH BOJHBIX DJKOCHCTEM MOXHO BBIICIUTh OHOpEMETUAIIHIO,
KOTOpasi BKJIIOUAET B ¢€0s1 KOMIUIEKC METOJIOB OYUCTKHU BOJ M TPYHTOB C UCTIOJIB30BAHUEM
MeTabOIMUECKOTO MOTEHIMAa OMOJIOTUYECKUX OOBEKTOB, TAKUX KaK MHKPOOPTaHU3MBI,
pacTeHus1, TpuObl, HACEKOMBIE, YEPBU U APYTHE BUABI OPTaHU3MOB.

Henabo panHoro kypca sisgerci (OpPMHUPOBAHME Yy CTYJEHTOB OCHOBHBIX
IpPEICTaBICHUN O Mpoleccax OMopeMennanuy, KiIacCu(PpUKaUN 3arps3HsIOIINX BELUIECTB
U c110co00B YIIpaBJIEHHUs IIpoLieccaMu OHOpeMeIualiii aKBapeCcypCoB.

3amauum Kypca 3aKII0YAKTCH:

— B M3YyYEHUU OCHOBHBIX 3aKOHOB YIPABICHUS IpolLeccaMu OHopeMennanuu
aKBapeCypcoB B IPUPOJIE€ U TPOMBIIUIEHHOCTH;

— OCBOGHHE U OBJIAJICHUE HAyYHbIM TEOPETHYECKUM 3HAaHUSIMH B 00JacTU
OnopeMeauanum akBapecypcos;

— OBJIaJICHUE NPAKTUYECKMMU HABBIKAMH MOJEIHMPOBAHUA W NPUMEHEHUS METOJIOB
HMCKYCCTBEHHOTO  MHTEJUIEKTa B  Ipoueccax (QuropemMeauanuu, HCIOJIb30BaHUSA
Ha(dTO(DUTOB, THAPOPHUTOB U JIp. OMOIOTHUECKUX OOBEKTOB AJII OUHCTKU aKBapECYypPCOB;

— B (pOpMHUPOBAHUM BUICHUS NEPCIEKTUB Pa3BUTHs IMPOLECCOB OMOpEMENUalUHd B
KOHTEKCTE pEUICHUS IKOJIOTMYECKUX 3a/1a4.

KpaTkoe cogepxxanue QuCHMIIMHBI

[Ipy wu3ydyeHHH JUCHUIUIMHBI OYyJET pacCMOTpEHAa XapakKTEepHCTHKA Mpolecca
OonopeMenuanuu, AaHa KiacCU(UKAIMS 3arps3HSIONIMX BEIIECTB, KOTOPhIE MOTYT OBITh
OMoOpeMeUUpPOBaHbl, MPEACTABICHbl (U3UKO-XMMHUYECKUE YCIOBUS MpPU NPOBEICHUU
ouopemenuanuu. PaccMOTpeHbl OCHOBHBIE TNPUHIUIBI OpPraHU3alMd  MPOLECCOB
Oonopemenuanuy, BO3MOXKHOCTH HCHOJb30BaHUS B JIaHHOM TIPOIIECCE METOOB
MCKYCCTBEHHOTO HWHTEJUIeKTa. M3ydena Ouoxumus Ouopemeauaiii, a’>poOHOE W
aHa’poOHOe OropasnoxxeHue, MyJIbTUMEINa-MHOTO(a3zHas ouopemeauaus.
PaccmoTpensl 0cOOEHHOCTH OpraHW3allid, IUIAHWPOBAHUS M YNPABICHUS MPOIECCaMU
ouopemenuanuu  akBapecypcoB. OCBOEGHBI OCHOBHBbIE TEXHOJIOTUH  YNPaBICHUS
OnopemMeualuell aKkBapecypcoB, TaKHe KaK METOJbl HCKYCCTBEHHOTO WHTEJICKTa B
duropeMenuanii  OT  3arps3HUTENC  BOJbI, HapTOUTOB IsI  peMeaualvu
He(TenpoaykToB, THUAPOPUTOB M1 MeIUOopauuud BoAoemoB. OmnucaHa pojib BOAHO-
OOJIOTHBIX yroAWMil B OYUCTKE BOAbL. PaccMOTpeHbl COBpPEMEHHBIE CIOCOOBI
OouopeMeauanus Takue Kak, UCIOJIb30BaHUEe MOAU(PUIMPOBAHHBIX MUKPOOPTAHU3MOB JIJIsi
MOBBIIECHUST A(P(HEKTUBHOCTU OMOPA3NOKEHUSI KOHKPETHBIX 3arps3HuTeNied n0 Ooliee
MPOCTBIX U MEHEe TOKCHYHBIX (opM. JlaHa cpaBHHUTENIbHASI XapaKTEPUCTHKA MPOLIECCOB
ouopeMenuanuu C OOBIYHBIMU  (U3HYECKUMH M XUMHUYECKUMHU  TEXHOJOTHUSIMU
BOCCTAaHOBJICHUSI ~ aKBapecypcoB, M3ydeHbl CcXeMbl ONTHUMAaJbHOM  KOMIUIEKCHOU
aTTeCTallMi KOHEYHBIX MPOAYKTOB MPOLECCOB OMOpEMEHAIIHH.



KOMHeTeHHI/Il/I oﬁyqammerocsl, ([)OpanyeMble B pe3yjbTaTrTe 0CBOCHUA NUCIHUIIJINHBI

[1K-4 MonenupoBaTh pa3BUTHE OMOTEXHOJIOTHYECKUX MPOIIECCOB B IPUPOJIC

[1IK-6 CniocobeH ynpaBisTh MPOSKTAMH MO CO3AAHUIO, MOAAEPKKE U HCIIOIb30BAHHIO
CUCTEM, OCHOBAHHBIX Ha 3HAHUSX, CO CTOPOHBI 3aKa3unKa

[IK-11 CnocobeH pyKOBOJIWUTH MPOEKTAMH CO CTOPOHBI 3aKa3dMKa HCKYCCTBEHHOTO
MHTEJUIEKTa C IPUMEHEHUEM HOBBIX METOJOB M aJTOPUTMOB MAIIMHHOTO OOYYEHHsS CO
CTOpPOHBI 3aKa3urKa

O0bém U BuAbI y4eOHOH padoThI

OO6mast TpyJ0€MKOCTh JUCHUIUIUHBI cocTaBiseT 3 3.e., 108 4., 66,25 4. KOHTAaKTHOU
paboThI

Coaepxanue Q1M CHUITAHBI
TemaTuka JeKIMOHHOI0 MATEepHAaJIa:

1. CymHocTh mpoliecca OuopeMeIMaluy: TaHHbIN MpoIecC OCHOBaH Ha BHEAPECHUU B
3arpsiI3HEHHYIO ~ DKOCUCTEMY  aKTHUBHBIX  MHUKPOOPraHU3MOB-IECTPYKTOpoB. [l
OMopeMuIualMd  UCTOJB3YIOTCS  OUOJIOTHYECKHME TMPEernopaTrbhl, OCHOBY  KOTOPBIX
COCTABJISIIOT CHEIHMAIBHO MOI00paHHbIE MUKPOOPTaHU3MBbI, (DEPMEHTHI U OMOoCypdhaKTaHbl
(OuoNoTrMYeCKH AaKTUBHBIE BEIIECTBA), CIIOCOOHBIE YCKOPSATH TMPOIECC PA3IOKEHUS
OpTraHUYECKOTO 3arpsi3HCHUS.

2. Knaccudukarms 3arps3HSIIONTIX BEIIECTB, KOTOpbIE MOTYT OBITH
OMOpeMeIMUPOBAHBI: B YHCJIO 3arps3HUTENCH, KOTOphie OBLIM OHOpEeMETUHUPOBAHbI,
BXOJST TSDKEIBIC METAJUIbl, pPAaJIWOAKTHBHBIC BEIIECTBA, TOKCHYHBIC OPTAaHUYECKHEC
3arpsI3HUTENN, B3PhIBYATHIC BEIIECTBA, OPTAaHUICCKUE COCAMHECHMS, TIOyYeHHbIE U3 He)TH
(nomuapomaruueckue yriesogopoas! unu I'T1/), penosnsl u gpyrue.

3. ®U3UKO-XUMUYCCKHNE YCIOBUS TIPU TIPOBEJACHUHM OHOpEMEIUaIlid: TPOIECChHI
OnopeMeuaIuu 3aBUCAT OT aKTUBHOCTH MUKPOOPTAaHU3MOB M KUBBIX PACTEHUN WM UX
M30JUPOBAHHBIX (DEPMEHTOB, HEOOXOAMMO TMOJACPKUBATH COOTBETCTBYIOIMINUE (HUZUKO-
XUMUYECKUE YCIOBUS ISl KaXIOTO OpTraHu3Ma WiH (PEPMEHTATUBHOW CHCTEMBI, YTOOBI
ONTHUMH3UPOBATH X META00JIMYECKYI0 aKTUBHOCTH B TIpoliecce OnopemMeTnarum.

4. OCHOBHBIC TIPHHIIMIBI OpPTraHU3AIlMM TIPOIECCOB OMOpeMenuanuu, MPOIeCChl
(buoctumysnsiiusi, OMOAayrMEHTAlMsl, KOMIIOCTUPOBaHWE, OWOMWIBI,  3eMIIEICIHE,
dbuTopemenuaisi, OMOPEAKTOPI, MUKPOPEMETUAITUS U JP.)

5. BO3MOXXHOCTH HCITOI30BaHUS METOJ0B MCKYCCTBEHHOTO MHTEIJICKTA B TPOIIecce
OwopeMeaualui, OCHOBHbIC  (DaKTOpbI, KOTOpBIE  HEOOXOIMMO  BapbHPOBAThH,
ONITHMH3UPOBATH M MOJACPKUBATH HA MPOTSHKEHUH BCETO TIpoliecca OnopeMeIuaIum

6. bruopasmaraeMocTh SBIIIETCS TOTCHIIMAIBHBIM CBOMCTBOM MaTepuaja, ClloCOOHOTO
K OMOpa3I0KEHWI0 B 3aJaHHBIX YCIOBHSX, W XapaKTepH3yeTcss HabOpOM IapaMeTpoB,
MO3BOJISIONINX MaTepUaTy MIPOUTH MPOIECC OMOPA3I0KEHHS 0 OTPECICHHON CTEIICHN B
3aJIaHHBIN TTPOMEKYTOK BPEMEHH, C IPUMEHEHUEM CTaHIAPTHBIX METOJIOB MCTBITAHUN U



U3MepeHui.  BelmmecTBa  TEXHOTGHHOTO  MPOUCXOXACHHWS, HE  IOJIAFOIIHECS
OMOpa3IOKCHHIO, TI0MMaiasi B IOYBY B KA4eCTBE OTXOJOB, YXYAIIAIOT 3KOJOTHYCCKYIO
00CTaHOBKY, II03TOMY YYCHBIC IPHUIAral0T CICHHAIBHBIC YCHIUSA IS TOTO, YTOOBI
OpuaaTh MHOTHMM  CHHTCTHYCCKMM  MaTepHajaM  CBOWCTBO  OHMOpPa3I0KHMOCTH
(bnopasznaraeMocTH) B IIEISAX YMEHBIICHHUS O0OBbEMa OTXOJOB W MPEAYNPEKICHHS WIIN
CHIDKEHHUS 3arps3HEHUs OKpY’KaroLen cpensl. AspobHoe pasiioKeHne
(kommocTrpoBaHue) (aerobic composting): buonormdeckoe pasioKeHHE OPTaHMYECKHUX
BEIIIECTB KAKOTr0-TM00 MaTepuaia ¢ moTpedIeHneM CBOOOIHOTO KUCIOPO/ia UIN BO3/1yXa B
MpoIecce  JKU3HEACSITCIIBHOCTA  MUKPOOPTaHWU3MOB.  AHa’poOHOE  pa3jioKeHUe
(bnorasudukarusa)  (anaerobic  biogasification):  buomornueckoe — pasznokeHue
OPTaHWYECKUX BEMIECTB KAKOTO-TMOO MaTephajia TPU OTCYTCTBHHM TOTPeOJIeHUS
CBOOOTHOTO KHUCIOPOa WIIM BO3/IyXa B IIPOLIECCE KUZHENCITEIIBHOCTH MUKPOOPTaHU3MOB,
CIIOCOOHBIX BBIKMBAaTh 3a CUYET BBIICICHUS SHEPIMM W3 TIIOKO3bl WK JAPYTHX
MUTATEIbHBIX BEIIECTB B OTCYTCTBHE KUCIOPO/IA.

7. MynpTumenua-mHorogasznas  6uopemenuanusa. OCOOEGHHOCTHM  OpraHu3aIli,
TJIAHUPOBAHMS M YIIPABJICHUS IpolleccaMu OMopeMeIaliii akBapecypCcoB.

8. CoBpeMeHHBIE  CHOCOOBI  OuopeMenuanus  Takue  KakK,  HCIOJIb30BaHUE
MO U (DHUITUIPOBAHHBIX MUKPOOPTaHU3MOB TUISt MOBBIIICHUS s dexTuBHOCTH
OMOpasIoKeHUSI KOHKPETHBIX 3arpsA3HHATENCH 10 0ojiee MPOCTHIX W MEHEE TOKCHYHBIX

dhopm.
TemaTuka U KpaTkoe cojep:KaHue NPAKTHYECKUX 3aHATHH U CEMUHAPOB

1. Knmaccudukaim u xapakTepucTuka HauboJiee pacipoCTPpaHEHHBIX KOHTAMUHAHTOB.
N3yuenne noHsTus "3arps3HeHUE M OCHOBHBIX €TI0 BHJIOB. 3arpsA3HEHHE — OJWH W3
BUJOB JIETPAJAIMM DKOCHCTEMBI. 3arps3HCHUE OKPYKalIIEeH Ccpeapl —  3TO
AHTPONOT€HHOE NMPUBHECEHHUE B DKOCHCTEMY areHTOB Pa3JIMYHOM MPUPOJBI, BO3ACHCTBHE
KOTOPBIX Ha JKMBbIE OPTAHU3MBbI MTPEBBIIIAECT NPUPOIHBINA YPOBEHb. B ynciie 3TUX areHToB
MOTYT OBITh KaK CBOMCTBEHHBIE IKOCUCTEME, TAK U UYXKIbIE €H.

2. B coOTBeTCTBUM C JaHHBIM OMPECICHUEM 3arpsi3HEHUS KIACCUPUITUPYIOT 110 BUTY
BO3/JIEICTBUS, CIOCOOY MOCTYIUICHUSI IEUCTBYIOIINX areéHTOB B OKPY’KAIOLIYIO Cpely U IO
XapaKTepy BO3IACHCTBUS HA HEE BBIACISIIOT CIEAYIOIINE BUBI 3aIPSA3HEHUS OKPYXKAIOIIEH
cpensl:

1) mexaHumyeckoe — 3arpsi3HEHUE OKPYKAlollleW Cpeabl areHTamu, KOTOpbIE
OKa3bIBAIOT MEXAHUYECKOE BO3JICUCTBUE (HAIPUMEP, 3aXJIAMIICHHE MYCOPOM Pa3HbIX
BUJIOB);

2) XUMHYECKOE€ — 3arpsA3HCHUE XHMHYECKMMM BEIIECTBAMH, OKa3bIBAIOIIUMHU

TOKCUYECKOE JICHCTBHUE Ha JKWBBIC OPTaHWU3MBI WJIM BBI3BIBAIONIUMHU YXY/AIICHUE
XUMUYCCKHUX CBOMCTB OOBEKTOB OKPYIKAIOIICH CPEIbI;

3) ¢usuyeckoe — AaHTPOINOIEHHOE BO3JCHCTBUE, BBI3BIBAIOIICE HETATHBHBIC
U3MCHCHUS (PU3NYECKUX CBOWCTB OKpY)KAIOMICH cpeabl (TETUIOBBIX, CBETOBBIX,
ITYMOBBIX, 3JICKTPOMarHUTHBIX U JIp.);

4) pamMallMiOHHOE — aHTPONOTEHHOE BO3JEHCTBHE HMOHU3HUPYIOIIETO HW3ITyYeHUs



PaaMOAKTUBHBIX BEUIECTB, IPEBBIIIAIOIIECE NPUPOIHBIN YPOBEHb PAIMOAKTUBHOCTH;

5) OuosoruvecKoe 3arpsi3HeHUE OTINYAETCS OOJIBIIUM Pa3HOOOpa3ueM U BKIIOYAET: —

PUBHECEHUE B IKOCUCTEMY UYXKJbIX €i JKMBBIX OPraHU3MOB (KUBOTHBIX, PACTCHUI,

MUKpPOOPraHU3MOB); — TMOCTYIUICHHE OWMOrE€HHBIX BEIIECTB; — IPUBHECEHUE

OpraHU3MOB, BBI3BIBAIONIMX HapylIeHHWEe OallaHca MOMYJSIUI; — aHTPOIOreHHOE

HapylIeHUE MCXOJHOTO0 COCTOSHHS MPUCYIIUX HKOCHUCTEME KHUBBIX OPraHU3MOB

(HampuMep, MacCcoBOE Pa3MHOKEHUE MHUKPOOPTaHU3MOB WJIM HETaTUBHOE M3MEHEHUE

HX CBOMCTB).

3. Ucnonb3oBaHus  METOJOB  HMCKYCCTBEHHOTO  HMHTEJUIEKTA B TPOIECCE
OwopeMenualui, OCHOBHBIE  (DaKTOphI, KOTOpBIE  HEOOXOJMMO  BapbhHPOBAThH,
ONTUMHU3UPOBATH U MOACPKUBATH HA MPOTSIKEHUU BCETO Mpolecca OMopeMeIualiim:

— KonnenTpaiiust 1 OM0J0CTYITHOCTh 3arpSI3HUTENS B YCIOBUSAX OKPYKAIOIIEH CPE/IbI;

— BaxxHOCTB;

— Temneparypa;

— broiocTynHbIE MUTATEIbHBIE BEILIECTBA;

— KUCIOTHOCTh WK MIETOYHOCTh BOJAHOU cpebl win pH;

— JIOCTYITHOCTh KHUCIIOPO/IA.

4. HapaboTka HaBBIKOB OOyY€HMsI HCKYCCTBEHHOTO MHTEJIEKTa aHaIM3Y MOJyYEHHBIX
AKCIIEPUMEHTANIbHBIX JJAHHBIX B Mpoliecce OMOpEeMUIUAIIIN aKBAPECYPCOB

5. CpaBHUTENbHAST XapaKTEPUCTHKA TMPOILIECCOB OHOpeMeAuanud ¢ OOBIYHBIMU
(U3MYECKUMU M XUMHYECKUMH TEXHOJOTUSIMU BOCCTAHOBJICHUSI akBapecypcoB, CxeMbl
ONTUMAJILHOW  KOMILJIEKCHOM  aTTecTallid  KOHEYHBIX  MNPOJYKTOB  IPOIIECCOB
OuopemenuaIuu.

TemaTnka u KpaTkoe cojep:kaHue JJadopaTopHbIX padoT

1. CymHocTh mponecca 6uopemenunanuu. buopemuauanus - OUYUIEHUE TPUPOIHON
Cpelbl OT 3arpsA3HEHUN MpHU MOMOIIM OHOJOrnyeckux mMetoqoB. Ilpu 3TOM HEoOX0aUMO
MCXOJIUTh W3 TJIABHOTO MPUHLHUIIA: HE HAHECTH DKOCUCTEME OOJBIIHWNA BpEN, YeM TOT,
KOTOPBIN YK€ HAHECEH MPHU 3arpsA3HEHUU. ITO MOKET ObITh OMOCTUMYJIALIMS AOOPUTEHHOU
MUKpPOQUIOpBI IyTEM BHECEHMsI YAOOpEHUH HEMOCPEACTBEHHO B  3arpsA3HEHHYIO
HDKOCUCTEMY WJIM BHECEHUE CIECHHAIM3UPOBAHHBIX MPENapaToB MHUKPOOPraHU3MOB,
CO3/IaHHBIX Il OYMCTKH 3arpsi3HEHHBIX dKOocucTeM. Vcnonb3oBaHne HE(PTECOKUCIISIOMUX
MUKPOOPTaHU3MOB JUII OYMCTKH OKPYXKAIOIIEW Cpelapl SBISETCS HE HOBOM, HO
HEJIOCTAaTOYHO W3Y4YEHHON 001acThio wuccienoBanuii. [Ipomomkaercs MOUCK HOBBIX
JECTPYKTOPOB  YIJIEBOAOPOJOB HEPTH U  BBISBIECHHE ONTUMAIbHBIX  YCIOBUH
3¢ (HEKTUBHOTO HCIIOIH30BAHUS UMEIOIIUXCS MPENnapaToB.

2. I3ydyenne u BapbUpoBaHuE (DAKTOPOB, KOTOpbIE HEOOXOJUMO ONTUMHM3UPOBATH U
MO/JIEP>KMUBATh HA MPOTS>KEHUHU BCETO Mpoliecca OnopemMeaAraim:

— KonnenTpauusi u1 6MOJOCTYITHOCTD 3arpsSI3HUTENS B YCIOBUSIX OKPYKAIOIIEH Cpeabl:
MOTOMY 4YTO, €CJIM OH CIHUIIKOM BBICOK, OH MOXET OBbITh BpPEAHBIM [UJISI TEX K€
MHUKpPOOPraHU3MOB, KOTOPbIE CIOCOOHBI UX OMOTPaHCHOPMHUPOBATS.

— BnaxHocTs: HalMuue BOJBI HEOOXOAUMO JJISl JKMBBIX OPTraHU3MOB, a TaKXKe s



(bepMEHTaTUBHON aKTUBHOCTH OCCKJIIETOUYHBIX OWOJIOTHMYECKUX Karajau3aTopoB. Kak
NPaBHJIO, OTHOCUTENIbHAS BIAXKHOCTH OT 12 110 25% MoIDKHA TOAACPKUBATHCS B TIOYBAX,
TIO/IBEPTAIOIINXCSI OMOpEMETHAIIHH.

— Temmepatypa: nomxkHa OBITH B JHama3oHe, OOECHEYMBAIOIIEM BbDKUBAHUE
PUMEHSEMbIX OPTaHU3MOB U / WK TpeOyemyto (pepMEeHTaTUBHYIO aKTUBHOCTb.

— buomoctynHbie TUTATENBHBIC BEMIECTBA: HEOOXOMUMBI JJII POCTAa M PA3MHOXKCHUS
MPEACTABISIONINX  HHTEPEC  MHKPOOPTaHM3MOB. B OCHOBHOM  HEOOXOAMMO
KOHTPOJIMPOBATh yriepo, Gpochop 1 a30T, a TakkKe HEKOTOPbIE BaKHbIE MUHEPAJIBI.

— KucnotHocts wnu 1menoyHocTs BogHOM cpeanl win pH (u3mepenue nonoB H+ B
cepeaunHe).

— JIoCTYITHOCTB KHCIOPO/ia: B OOJIBIIMHCTBE METOIOB OMOpEMEANAITH UCITOTB3YIOTCS
a’poOHBIE MHKPOOPTraHU3Mbl (HAaNpUMEp, B KOMIIOCTUPOBAaHUM, OWONUIE U «3eMis
XO03STUCTBOY), U a’palivs OCHOBaHUA HeoOxoauMa. OJIHaKO aHA3POOHBIE MUKPOOPTaHU3MbI
MOTYT OBITh MCIOJB30BaHBI B IpoIleccax OMOpEMeTualid B CTPOTO KOHTPOJIUPYEMBIX
71a60paTOPHBIX YCIOBUSIX (C UCIOJIB30BaHUEM OHOPEAKTOPOB).

3. OCHOBHBIC TPHUHIUIBI OpPraHU3AIMK MPOIIECCOB OMopeMenuanuu (cpeau
MPUKIAAHBIX OHOpPEeMEINAIIMOHHBIX OMOTEXHOJIOTHI Hanbosiee aKTyalbHBI CIEAYIONINE):
buocTuMynsiuss COCTOMT W3 CTUMYJSIMA HAa MECTE M3 TeX MHUKPOOPraHU3MOB, YKe
MIPUCYTCTBYIOIINX B 3arPS3HEHHON cpefie (aBTOXTOHHBIC MUKPOOPTAHU3MBI), CITOCOOHBIX K
OnopeMeauaIuy 3arps3HAIONIETo BEIIeCTBA. BHOCTUMYIISAINMSA HA MECTE 3TO JOCTHTASTCS
MyTEM ONTUMHU3AIUN (PU3NKO-XMMUYECKHX YCIOBUHM I JKeJIaeMoro mpoiecca, T.e. pH,
KHCIIOPOJ, BIIAXXHOCTh, TEMIIEpaTypa, CpPeaW MPOYero, W J00aBICHUE HEOOXOIUMBIX
MATATEIbHBIX BEMIECTB. bHoayrMeHTamusl TMOApa3yMeBaeT YBEIWYEHHUE KOJIMYECTBA
MPEACTABISIONINX HHTEPEC MHKPOOPTaHU3MOB  (TIPEIMOYTHTEILHO  ABTOXTOHHBIX)
Omaromapsi  100aBJIGHUIO WX HMHOKYJSTOB, KYJIbTUBUPYEMBIX B  JaOOpaTOPUHU.
BnocneacTBuu, Kak TOJIBKO MHTEPECYIONINE MUKPOOPTAHW3MbI OBLIA MPUBUTHI HA MECTE,
OU3NKO-XUMUYECKUE YCIOBHUS JOJDKHBI OBITH ONTUMHU3UPOBAHBI (HAampuMmep, TMpu
OMOCTUMYIISIIIUU), YTOOBI CIIOCOOCTBOBATH YXYAIICHHIO AaKTUBHOCTH MHUKPOOPTaHU3MOB.
Jyist mpuMeHeHust OnoayrMeHTalluU CIEAYeT YUUThIBATh CTOMMOCTh MUKPOOHOM KYJIBTYPBI
B OuopeakTtopax B Jjaboparopuu. KommoctupoBaHue COCTOUT U3 CMENIMBAHUSA
3arpsi3HEHHOTO MaTepuraia C He3arpsi3HEeHHON TTOYBOM, JOTIOJIHEHHOW paCTUTEIHLHBIMH HIIH
KUBOTHBIMM yJIYYIIAIOMUMHA areHTaMH MW TIATaTeIbHBIMH BEIISCTBAMH. JTa CMECh
oOpa3yeT MUIIKA 10 3 M BBICOTOW, OTACICHHBIC APYr OT Apyra. OKCUreHanus HUKHUX
CJIOEB KOJOOYEK JODKHA KOHTPOJIHPOBATHCS MYTEM PETYISAPHOTO YHAICHUS W3 OJIHOTO
MecTa B JApPyroe C TOMOIIbIO oOopymoBaHus. ONTHMalbHBIE YCIOBHUS BIIAXXHOCTH,
TeMriepatypbl, pH, TMTAaTEeNBHBIX BEIISCTB, CPEAM IPOYETO, TaKKE JOJDKHBI
MO/ IJICPKUBATHCHA.

4. OCHOBHBIC TIPUHITUIIBI ~ OpTraHW3aIlMM  MPOIECCOB OmopeMenuanuu (cpeau
MPUKIAIHBIX OMOpPEeMEINAIIMOHHBIX OMOTEXHOJIOTHI HanOoJiee aKTyalbHBI CIEHAYIOIINE):
Biocells — Texnmka Ouwopemenuanuu ¢ OHWONMIAMHA Takas K€, KaK METOIUKa
KOMITOCTUPOBAHMS, OMUCAHHAs BHIIIE, 33 HWCKIIOYEHUEM OTCYTCTBHUS YIIyUIIAIONMUX
areHTOB PACTUTEIBHOTO WJIM >KUBOTHOTO TPOUCXOXKIEHUS, YCTPAHEHUS adpalud IpHU
IBWKEHWW W3 OJHOTO Mecta B jpyroe. [lpm 3TOM OWOIJIEHKH OCTarOTCSA



3a()MKCUPOBAaHHBIMM B OJHOM U TOM K€ MecTe, Oylydd MPOBETPUBAEMBIMH B CBOUX
BHYTPEHHUX CJIOSIX YEpe3 CHUCTEeMYy TpyO, 3arpaTbl Ha MOHTaX, O3KCIUIyaTallul0 |
00CITy’kKMBaHUE KOTOPBIX JOJDKHBI YUWUTBHIBATHCS HA HTalle NPOEKTUPOBAHUS CHCTEMBI.
buoTtexHonorus, HazpiBaeMas «3emiiefiesiuey» (IepeBoj C AHIVIMKWCKOIO: BBICEUEHHBIN U3
3€MJIM), COCTOMT M3 CMEIIMBAHMs 3arps3HEHHOr0 Marepuana (rps3d WU Ocajka) ¢
nepBbIiMU 30 ¢M He3arpsi3HEHHOM MOYBBI OOIIMPHON 3eMJIM. B 3THX MepBbIX CaHTUMETpax
MOYBHI JeTpajallvs 3arpsA3HAIOMIMX BEHIeCTB OjaronpusTHa Omarojmapsi €€ aj’paluu U
nepeMemuBanuio. Jlyig 3Toil paboThl MCHOJB3YEeTCS CENbCKOXO3SMCTBEHHAs TEXHUKA,
Takasi KaK TpakTOpHbIE MIyrd. OCHOBHBIM HEJOCTATKOM 3€MJIEACNINS SIBISIETCS TO, YTO
OHO 00s3aTeNnbHO TpedyeT OONBIIMX IUIOMIA[AEH 3€MJIM, KOTOpPbIE MOTYT OBITh
WCIIOJI30BaHbl JUIsl TMPOMU3BOACTBA MPOAYKTOB NUTaHus. Duropemenuanus, TakxKe
HazbIBaeMasi OrMopemenuanueii ¢ NOMOIIbI0 MUKPOOPTaHU3MOB U PACTEHUM, PECTABIISET
coboif HabOp OHMOTEXHOJOTHM, OCHOBAaHHBIX Ha HCHOJb30BAHUM PACTEHUH W
MUKpPOOPTaHU3MOB JJIsl  YAQJEHUs, OTPaHUYEHUS WM CHWKEHUS TOKCUYHOCTHU
3arpsI3HAIOLIMX BELIECTB B MOBEPXHOCTHBIX WM IMOJA3EMHBIX BOJAaX, Wiax U mouse. Bo
BpeMsi (UTOpEMEIMALUd MOKET NPOUCXOAUTh Jerpajauus, SKCTpakuus U / WU
crabunu3anusi (CHI>KEHHE OMOJOCTYIHOCTH) 3arpsi3HUTENS. DTH MPOLIECChl 3aBUCAT OT
B3aMMOJICHCTBUS PACTEHUN U MUKPOOPTraHU3MOB, KOTOPbIE KHUBYT OYEHb OJIM3KO K CBOUM
KOpHSAM, B 001acTu, Ha3biBaemMoul pusochepa. Duropemenuanuss Oblla OCOOCHHO
YCHEIIHOW B YJAJICHUHU TSKENIbIX METAUIOB M PAJMOAKTHBHBIX BEIIECTB M3 IOYBBI U
MOBEPXHOCTHBIX WJIM MOA3EMHBIX BOJ (WJIM pU30(PHIBTPALlMU 3arpsA3HEHHBIX BO). B aTOoM
Cllyyae pacTeHMs] HAaKaIUIMBAIOT B CBOMX TKAHSIX METAJUIbl OKPYKAIOIIEH Cpellbl, a 3aTeM
UX COOMpAalOT W CXUTalOT B KOHTPOJHMPYEMBIX YCIOBUSIX, TaK YTO 3arps3HSIOLIEe
BEILECTBO MEPEXOJUT OT PACCEHMBAHMS B OKPYKAIOMIEH cpelle K KOHUEHTpAalUU B BHIIE
nerta. [lonydeHHbll nemen MoXKHO oOpaOoTaTh NJs U3BJICUEHHsS MeTajuia (€CiIH 3TO
NpEJICTaBIsIeT HKOHOMUYECKUH HWHTEpeC), WIM €ro MOXXHO OCTaBUTh B MecTax
OKOHYATeNIbHOM yTWiu3anuu oTxoaoB. HenoctatkoMm QuropeMenuanuu — sBIseTCs
OTCYTCTBHE TIJIyOOKMX 3HaHUH O B3aUMOJECHCTBUSX, KOTOpBIE MPOUCXOIAT MEXIY
BOBJICUEHHBIMH OpraHU3MaMH (pacTEeHUSIMH, OAKTEpUSMU H, BO3MOXKHO, MUKOPHU3HBIMU
rpubamu). bruopeakTopbl MpPeNCTaBISAIOT COO0M KOHTEHHEPHl 3HAYUTEIBHBIX Pa3MEpOB,
KOTOpBIE TMO3BOJISIIOT MOJJEPKUBATH CTPOTO KOHTPOJIHUPYEMbIE (PU3UKO-XUMUYECKUE
YCIOBHUSI B BOJHBIX KYyJbTYPaJIbHBIX Cpelax, 4YTOObl CHOCOOCTBOBATH HMHTEPECHOMY
OouonoruyeckoMy mpoteccy. B 6nopeakropax 0akTepuanbHble MUKPOOPTaHU3MbI U TPUOBI
MOKHO BBIpAlIMBaTh B OOJBIIMX MacmiTadax W B Ja0OpATOpPUH, a 3aT€M NPUMEHSTh B
mpoieccax — OuMoayrMeHTaluu  Ha  MecTe.  MMHKpOOpraHu3mMbl ~ MOTYT — TakKxke
KyJIbTUBUPOBAaTbCA B HMHTEpEcax TMOJY4YEHUS WX  3arpsa3HSionmX  (QEepMeHTOB,
paspyuammux GepMeHThl. BuopeakTopbl HCHOJB3YIOTCS B IIpolieccax OuopeMeuanuu ex
situ, Korja 3arps3HEHHBIA CyOCTpaT CMEMIMBAIOT ¢ MUKPOOHOU KyJIbTYpPaIbHOU CPEIoH,
CHOCOOCTBYSl  JerpajaliMd  3arps3HUATENs.  MHKpOOpPraHM3MBbl,  BbIpallleHHbIE B
OuopeakTopax, MOTyT OBITh JaXe aHa’pOOHBIMH, U B O3TOM CJy4yae B BOJHOMU
KyJIbTypaJdbHOW cpele He JODKHO OBITh pacTBOpeHHOro kuciopona. Cpenu
OMOTEXHOJNIOTHI OHOpeMeInalui UCII0JIb30BaHUE OMOPEAKTOPOB OTHOCHUTENIBHO JOPOTOe
u3-3a 00cIy>KuBaHus1 000pyIOBaHUs U TPEOOBAHUN K MUKPOOHOM KYJIbTYpE.



5. Mukpopemenuanust — 3TO HUCHOJIb30BAaHUE T'PUOKOBBIX MHKPOOPraHU3MOB
(MMKpOCKONIMYECKUX TPUOOB) B Mpoleccax OHopeMeauaniuy TOKCUYHOIO 3arps3HSIOLIET0
BellecTBa. BeIpanuBanue MUKPOCKOIIMYECKUX IPUOOB, KaK MpaBUiIo, O0JIEE CIOKHOE, YEM
KyJIbTUBUpPOBaHHE OaKTEpHil, U, CIEIOBATENIbHO, MPEANoIaracT 0oiee BbICOKUE 3aTPAThI.
Kpome TOro, rpubpl pacTyT M pa3MHOXKAIOTCS MEJUIEHHEE, 4eM OaKTepuu, IpUyYeM
OoropemenuaIus ¢ MOMOIIbI0 TPUOOB SIBISIETCA 00JIee MEIJICHHBIM MPOIIECCOM.

6. OcHOBHBIE TEXHOJIOTUU YIIPaBJICHUSA OMOpEeMeauaIeil akBapecypcoB, TaKue Kak
METOJIbl HMCKYCCTBEHHOTO MHTEJEKTa B (PUTOpEMeIuallid OT 3arpsa3HUTENed BOJIBI,
HAQTOPUTOB Ui peMenuanuud HePTEHnpOAYKTOB, TUAPOPUTOB [JIsI MEIHUOpALUU
BOZI0€MOB. PoJib BOHO-00JIOTHBIX YTOIHA B OYMCTKE BOBI.

/. DKcTpanoysilysl  pe3yibTaToB, IOJYYEHHBIX B Jabopatopun IM3-3a BBICOKOU
CJIOKHOCTH OMOJIOTUYECKUX CUCTEM PE3YJIbTaThl, IOJIYyYEHHbIE B HEOOIBIINX MacIITabax B
nabopaTropuu, He BCErla MOKHO SKCTPAIlOJIMPOBaTh Ha MoJIeBbIe Mpolecchl. OcoOeHHOCTH
Ka)K70ro npoiecca buopemeananuu. Kaxxasiii mporecc 6MopemMennanuy BKIIOYaeT B ce0s
KOHKPETHBIN 3KCIEPUMEHTANIbHBIN TU3aliH B COOTBETCTBUU C KOHKPETHBIMU YCIOBHSIMU
3arpsiI3HEHHOr0 y4YacTKa, TUIIOM 3arps3HSIONIET0 BEUIeCcTBa, MOJyIekKallero oopadboTke, u
OpraHM3MamH, MOJJIeKAIUMHU NpuMeHeHuto. HeobxonumMo, 4ToObl 3TUMH IpOLECCaMU
PYKOBOAWIN MEXIUCUMILUIMHAPHBIE TPYMIbl CHEMUAINCTOB, CPEIu KOTOPBIX OHOJIOry,
XUMHKH, WHKeHepsl W apyrue. [loamepkanne  (PU3MKO-XUMUYECKHX — YCIOBUH
OKpYXarolel cpeabl JUisi CTUMYJUPOBAHUS POCTa WM META0OJMYECKOM aKTHBHOCTH,
MPEACTABIISIIONIEH MHTEPEC, MOAPA3yMEBAET NOCTOSHHYIO 337a4y B MPOLIECCE BHINOJIHEHUS
1a00paTOPHBIX PadoT.

IIpyMepHBIH epeYeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

1. PackpoiiTe CyIHOCTh MPOIIECCOB OHOpeMeIualu

2. JlaliTe XapaKTEepUCTUKY OHOJOTHYECKHM IperaparaM, HCIONb3yeMbIM IS
OuopeMuauanuy, OCHOBY  KOTOpPBIX  COCTAaBJSIOT  CHEUMAJIbHO  MOAOOpaHHBIC
MUKpPOOpPTaHu3Mbl, (hepMeHThl U OnocypdakTanbl (OMOIOTMYECKHM AaKTHBHBIE BEIIECTBA),
CIIOCOOHBIE YCKOPSATH MPOLIECC PA3JI0KEHNU OPraHUYECKOTO 3arpsi3HEHMS.

3. aiite kmaccuukamuio 3arps3HSAIOMIMX  BEIIECTB, KOTOPbIE MOTYT OBITh
OMopeMeTMMPOBaHbI.

4. Onumure GU3NKO-XUMHUYECKUE YCIOBUS MTPHU MPOBEAECHUU OHOpEMeTuaIiu.

5. [lepeuncnure OCHOBHbIE NPUHLMUIBI OPraHU3alMy IPOLECCOB OMOpeMeaualny,
naiTe OOIYI0 XapaKTepUCTUKY KaKI0TO Ipoliecca.

6. OnuimuTe BO3MOXHOCTH HCIOJIb30BAHUSI METOJOB MCKYCCTBEHHOI'O MHTEJUIEKTa B
mpoliecce OuopemMeuauu,

7. Ilepeuniciure OCHOBHBIE (PAKTOpbI, KOTOpble HEOOXOJAUMO BapbUPOBATH,
ONTUMH3UPOBATh U MOJAEP>KUBATH HA MPOTSHKEHUH BCETO Mpoliecca OnopeMeuanuu

8. [lepeuncnure BemiecTBa TEXHOTEHHOTO IPOUCXOXKIEHHUSA, HE TMOJAAr0NIecs
OMOpa3NOKEHHUIO, KOTOpble IMomajas B TIOYBY B KadyecTBE OTXOAOB, YXYJLIAIOT
HKOJIOTHYECKYIO OOCTAHOBKY



9. laiite oIpesieNiCHUe U XapaKTEPUCTHUKY a’poOHOTO pa3IoKEeHUs
(koMIiocTupoBaHue) (aerobic composting)

10. JlaiiTe  ompeneneHne W XapaKTEPUCTUKY aHa’pOOHOrO  pa3jioKEHUs
(omorasudukarus) (anaerobic biogasification)

11. MynbsTuMenua-mHorodastas ouopemenuanus. OcoOCHHOCTH OpraHu3allvu,
IUTAaHUPOBAHHUS U YTIPABJIECHMS IIPOLlecCaMu OMOpEMEINAIlui aKBapPECYPCOB.

12, CoBpeMmeHHbIE CHIOCOOBI OMOpeMenuanusi Takue Kak, MCIOIb30BaHUE
MOJIU(ULIUPOBAHHBIX ~ MHKPOOPTraHU3MOB IS HOBBIIEHUST  A(P(PEKTUBHOCTH
OMOpa3/I0KEHHUsI KOHKPETHBIX 3arps3HUTENEN 10 0oJjiee MPOCTBIX U MEHEE TOKCUYHBIX
dhopm.

13. Mukpoopranu3Mbl-I1eCTPYKTOPHI B nporecce BOCCTAHOBJICHMUSI
He(Te3arpsA3HEHHbBIX [10YB U BOJOEMOB. MeToAbl JIMKBUAALNN HeTe3arps3HEeHUM

14. BnusHue temrnepatypsl Ha Y B-okucistonme MUKpOOPraHU3MbI

15. Bnusnue xucnopozga Ha ¥YB-okucistomnye MUKpoOpraHu3Mbl

16. Ilpuponnsie ycnoBus GOpMHUPOBAHUS TIOYB U BOJOEMOB

17. CnocoObl  MONy4YeHHUS  HAKOMUTENBbHBIX  KynbTyp  YB-omokucnsrommumx
MHUKPOOPTaHU3MOB H OIICHKA UX 3(PPEKTUBHOCTH B YCIOBHSIX MOJEIHHOTO SKCIIEPUMEHTA
(MOJIOKUTENBHBIE U OTPULIATENbHBIE CTOPOHBI MpoIiecca OMOpeMeHALIIH )

18. HccnenoBanme 53()PEKTUBHOCTH MPUMEHEHUS HAKOMUTENBbHBIX KYJIbTYp YB-
OKHCIIAIOMNX MUKPOOPTAaHU3MOB JJIsl OnopeMeananuy HedTe3arpss3HeHHBIX T0YB U BOJ

19. Ocobennoctn  (QopmupoBaHUS  pa3MEUYEHHBIX  JaHHBIX B  Mpoleccax
OnopeMuIualnuy akBapecypcoB

20. Ocobennoctr (hOPMHUPOBAHUS CHCTEMBl OOYYCHHS MCKYCCTBEHHOTO MHTEIICKTA B
mporeccax OMopeMuanaliy akBapeCypcoB

21. VI3yueHue WCTOYHUKOB JaHHBIX, OILIEHKA KadecTBa MJAHHBIX M OIpeAelicHHEe
MPOIIECCOB cOOpa M MHTETPAlliU TaHHBIX

22. HapaboTka HaBBIKOB OOYy4YEeHHMs] HCKYCCTBEHHOTO  WHTEIJICKTAa  aHaIu3y
MOJIyYEHHBIX OKCIIEPUMEHTANBHBIX JAHHBIX B TPOMBIIUICHHBIX W SKOJIOTHUYECKHUX
OMOTEXHOJIOTHSIX

23. HapaboTka HaBBHIKOB OOYyYE€HHS HMCKYCCTBEHHOTO HHTEIUIEKTa OOOOIICHHIO W
MHTEPIIPETAINH MTOJTyYEHHBIX IKCIIEPUMEHTATBHBIX JAHHBIX B TIPOIECCaX OMOPEeMHIUAIINU
aKBapecypcoB

24. BappupoBaH#e, ONTUMH3AIUSI U TOJACpX)aHUE Ha MPOTSHKEHUU BCEro Mporecca
OnopeMenuanuu  CICAYIOIIUX MapaMeTpPoB.  KOHIIGHTpalMs W  OHOJOCTYIMHOCTh
3arpsi3HUTENIE B YCIOBUSIX  OKpY)KaloIIeW  cpedbl;  BIAXKHOCTb, TeMIepaTypa;
OMOJOCTYNHbIE MUTATEIbHbIE BEIIECTBA; KUCIOTHOCTh WJIM HIETOYHOCTh BOJHOW CPEIbI
niu pH; noctynHoCTh Kuciopoaa
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8) omeuecmeeHHble U 3aPyOeHCHbLE HCYPHANLL N0 OUCYUNTUHE, UMerowuecs 8 Oubauomexe:
1. Dxonorust ¥ NpOMBITUIEHHOCTh Poccun
2. HedrsiHOE X035 CTBO
3. Bectauk bamkupckoro yHuBepcurera
4. BonHoe xo3siicTBO Poccun
5. BectHuk KazaHCKOro TEXHOJIOIMYECKOTO YHUBEPCUTETA
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