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Beenenue

BripammBarte yporkail, He mpuiaras 0COOBIX YCHJIMM — MEYTa MHOTHX CaJ0BOJIOB U
OTOpPOJHHUKOB. Temneps 3TO HE CKa3Ka, a peajJbHOCTh, CTABIIAs BOZMOXKHOMN Oyarofapsi TakoMmy
SIBJICHUIO, KAK aKBAIllOHHKA.

AKTYaJIbHOCTb BbIOpaHHON T€Mbl 0OOCHOBBIBAECTCA CIEAYIOLIMM: CETO/IHS aKBallOHUKA
SIBJISIETCS. CAMBIM IIEPCIIEKTUBHBIM HAIIPABICHUEM C TOUKHU 3PEHHUS TEXHOJIOIMHU IIPOU3BOACTBA
U HAy4HbIX HCCIENOBAaHMN. OTa TEXHOJIOTHUS 3aliMET OYEHb Ba)XKHOE MECTO B Pa3BUTUU
CEeJIbCKOr0  XO03siicTBa B OyaymieMmM, T.K B IpoLecce MPOU3BOJCTBA HCKIIOYAETCA
UCIO0JIb30BAHNE XMUMMUECKUX ynoOpeHuid. I[Ipouecc xummsanuu, nepepabOTKH M OYUCTKU
IIPOUCXOJUT €CTECTBEHHBIM IIyTEM B 3aMKHYTOM LIMKJIE.

B nacrosimiee Bpemss Ha 3emiie CYLIECTBYIOT TIJI0OajgbHBIE NMpOOJIEMbI, KOTOpBIE Ha
MPSAMYI0 KOCHYJIMCh CEIbCKOIO XO35MCTBA: HCTOIIEHHE W PA3PYLIEHUE MaXOTHBIX 3E€MElb,
HeXBaTKa U 3arpsi3HeHue npecHoi Bojbl. [loaTomy yxe ceifuac He0OX0IMMbI HOBBIE IOX0/IbI
K BEICHHUIO CEJIbCKOro XO03AicTBa. MBI 3aMHTEPECOBAIIMCH ITHUM BOIPOCOM W PELINIIHN
MIPOBECTHU UCCieoBaHKe. B Xo/ie Hallero uccieJoBaHus Mbl IOCTAaBUIIH 1iepe co0oil 1enb.

Ilear mnpoekTa: u3yyeHHE BBICOKOTEXHOJOIMYHOIO CHoco0a BEAEHUS CEIbCKOro
XO35IICTBA — KAk CHUCTEMY 3aMKHYTOIO LHKJIA, B KOTOPOM IIOJHOCTBIO OTCYTCTBYET
YTWIN3AaLKsg IUTATEIBHOTO PAacTBOPA, CBOJUTCS MPAKTHYECKH [0 HyJIsd IPUMEHEHUE
ATIOXUMHUKATOB, TIOJTHOE OTCYTCTBHE I'PYHTA.

3anayu npoekra:

® CMOJIEIIMPOBATh AKBAIIOHHYIO CUCTEMY B JOMAIIHUX YCIOBHIX;

® [IPOBECTH SKCIIEPUMEHTHI 110 BBIPALIUBAHUIO 3€JICHU B CUMOMO3€e ¢ ppi0amu;

e pa3pa0oTaTh PEKOMEHIAIIMH 10 IPUMEHEHNIO AKBAaIIOHUKHU B JIOMAILIHUX YCIOBUSX

JUia penieHus MOCTaBICHHBIX 3a1a4 MCIOJb30BAINCH CIEAYIOUIME METOAbI: N3y4eHUE
Hay4HOH JUTeparypsl, HAOIIOJCHUE M HKCIEPUMEHT, a TAKKE MCIOJIb30BAIUCH NMPUEMBI:
COIIOCTAaBJICHUS, JI0Ka3aTeIbCTBA, 0000IEHUE, aHATIH3.

HNuHoBaumoHHOCTh (HOBM3HA) MPOCKTa — MPEXKAE BCEr0 B CIOCO0E pELICHUs
OCHOBHOTO BONpOCa — 3TO «YPOXalHOCTh B YCJIOBUSAX 3alllMIIEHHOIO TpyHTa», 0e3
pUMEHEHHsI y100peHuit.

[IpuMeHss pa3nuuHbIe MOJEIH, JOCTUTACTCS 3HAYUTEIBHOE YBEIUUYECHHUE IPOLYKTUBHOMN
[IOCaJOYHON IIJIOIIAMU, K IIPUMEPY, HA CalaTHOW JIMHUM NP BEPTUKAJIBHOM BBIPALIMBAHUU

IIomanb rmocaokK yBCJIMYUBACTCA N0 ACCATKA pas.



I'unore3a: IpCaAIIoJIOXKKUM, YTO aKBAallOHHKA - Han0o0JIee SKOJIOTHYCCKH YUCTRIN CI0CO0

BBIpAIIUBAHUs PACTCHUM.

IIpakTHYecKoe 3HAYEHHE: PA3BUTHE JAHHOW TEXHOJOTMM BbIPAIMBAHUS 3€JICHHBIX
KYJIBTYpP MOET 3HAYNUTEIBHO YACIIEBUTD MTOJYYEHUE CBEKUX OBOLIEH B YCIOBUAX 3aKPBITOIO
IPYHTa BO BHECE30HHBIN MEPHUOJI, YTO IMOJIOKHUTEIBHO CKAXETCsl Ha 3/I0pOBbE HAceJIeHUA. A

TAaKXKXC MOXXHO IMPCAJIOXKUTH JAaHHYIO CUCTEMY B JOIIKOJIBHBIC YUPCKICHUA, B JKHBOI1 YI'OJIOK.
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1.1. I[Ipouwutoe u HacTOsIIIIEe AKBATIOHUKH

XOT TEpPMHH «aKBAallOHMKa» TMOSBWICS HE TaK JIaBHO, OYEBHJHBIC IMPEHUMYILIECTBA
COBMECTHOTO BBIPAIIMBAHUS PACTHUTEILHOCTH U MPECHOBOJIHBIX KMBOTHBIX OBLINA 3aMEUYECHBI
JPEBHUMHU M UCIOJIB30BAJIUCH COTHU JIECATKOB JIET: IIEHHBIM MUIIEBON MPOJYKT — BOJHBIN
oOuTaTelNb, HE TOJIBKO YAOOPSET BOIY MPOIECCOM CBOCH KUZHEICATSIILHOCTH, HO M IIOMOTAET
OOPOTHCS C BPSIUTEISIMHA U COPHSIKAMU.

B BaBuiione Tpanien s pa3BeACHHUS PHIObI, HANIOJHEHHBIE 00OTAaTON MUTATEIbHBIMU
BEILIECTBAMU BOJIOM, TUTAIM PACTEHHS, KOTOPhIE CBHCAJIA M HUCIAJAIHN HA 3€MJIIO 110]] HUMH.
Bonee AByx ThIcSAUeNeTHI CYIIECTBYET MPAKTHKA BBIPAIIUBAHUS PbIO HAa PHCOBBIX IMOJSX B
IOro-BoctouHoit A3uu, 3T0 Tak Ha3bIBAEMOE PHUCOPHIOHOE XO3AUCTBO — KOMOMHHPOBAHHOE
X035UCTBO, B KOTOPOM 3QJIUTO€ BOJOW PHCOBOE IMOJIE€ OJHOBPEMEHHO HCIIOIB3yeTCS IS
BBIpPAIMBAHUS PUCA U PHIOBI.

KoMruiekcHbI METOT MCIIOIB30BaHMs 3€MJTH C JPEBHEHIINX BPEMEH MPHUMEHSETCS B
Kurae, Anonun, Muauu, Munonesun, BeetHame, Ha ocTpoBe TaiiBaHb, a TakKKe B CTpaHax
IOxHol AMepHKu.

COBpEMEHHYIO aKBAallOHUKY CIPABEIJIMBO CUUTAIOT PA3HOBUIHOCTHIO THAPOINOHUKH,
HUCTOPHUSI KOTOPOM HauMHAETCA ¢ OnbITOB rojutanana M. B.I'eaxpMoHTa B mepBOM IE€CSITUIIETUH
CEMHAJIIIATOTO BEKa, KOTOPBIN JOKa3ajl, YTO PACTEHUsS MOJKHO BBHIpAIIUBAaTh M O€3 T'PYHTAa,
MPaBUIILHO TOTOBS BOTy. MHOTOYMCIIEHHBIE HAOIIOICHUS TIOKa3aJld, YTO BOJIA, UCIIOJIb3yeMast
JUISl BBIpAILMBAHUSI PACTEHUM METOJIOM THIPOMOHMKH, CAaMOOYMIIIAETCS, TO €CTh BEIIECTBA,
pacTBOPEHHBIE B HEM, YCBAMBAIOTCS KOPHEBOW CUCTEMOI.

B 1885 rony H. ®@. 3010 THUIIKHIT B KHUTE
«AKBapuyMm JTHOOUTENSH» OBLII0O3aMEUEHO, YTO
pacTeHus, YKpallalwllhe AaKBAPUYMbl, KOpPHU
KOTOPBIX ObUIM OMYILEHBI BBOAY, PacTyT HE C
MeHbIIe 3((HEeKTUBHOCTHIO, YeEM Ha TPYHTE C
UHTEHCUBHBIM  ynoOpeHueM. A pbIOHI,

IJ1aBaromue B Takou BOJAC, XOopomio

pa3BUBAIOTCS U HE OOJICIOT.

B nHacrosmiee BpEMs, B IIIOXY 3Heproc6epe>KeHI/I;1 U SKOJIOTHYCCKHUX IMPUOPUTETOB,
AKBAIlIOHWKa IIOJY4YHJIa HOBOC pPA3BUTHUC. Ha 3amame mMeercs Hemalo (I)epM, B KOTOPBIX

BbIPAIIUBAOTCA 9KOJIOTUYCCKU YUCTBIC ITPOAYKTHI METOJAOM aKBAIIOHUKH.
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HOHa‘-IaJIy OBOLICBOJACTBO Ha AaKBAIIOHHUKC JOIIOJIHSAIO pBIGOBOl[CTBO, u ObBLIO

BTOPUYHBIM, OJHAKO C POCTOM CHpPOCa HAa 3KOJOIMYCCKYHO MNPOAYKIHIO, IICPBUYHBIM CTalia

MMCHHO aKBaIlIOHHMKAa.

1.2. CyTb 1 0CHOBBI aKBAaIIOHN4YECKOI0 METO/Ia

AKBaNOHMKA — 3TO HOBasi BBICOKOTEXHOJIOTUYHAs! CEJIbCKOX03SCTBEHHAsI TEXHOJIOT U,
KOTOpast cCoYeTaeT B ceOe Kak BhIpAIIMBAHHE PACTUTEIHLHOM MPOIYKIIUH, TAK U IPOU3BOJICTBO
MPOIYKIUHU pbIOHONH. OCHOBHOW LIEIBI0 METOJA SBISETCS OPraHUYeCKOe IPOU3BOJACTBO
MSCHOW M pacCTUTEIBHOM MNPOAYKLUMH JUId NUIIM Jrojaed. B ocHoBe mnpous3BoAcTBA —
WCI0JIb30BAHNE €CTECTBEHHBIX MPOILIECCOB B )KU3HEAEATEIbHOCTH MPECHOBOIHBIX KUBOTHBIX
(pp1O, KpeBETOK) B KayecTBE MMTATENbHOM CpeAbl s pPAaCTEHUH MPOMBIIUIEHHOTO
MPOM3BOJICTBA. B Xone mporecca pacTeHHsl MOTPEOISAIOT HEOOXOAUMBIE WM TPOTYKTHI
BBIJICICHUN JKMBBIX OpPraHM3MOB — XUMHYECKHE BellecTBa (A30THCTbIE, KaJUHHBIE,
¢dbochopHbie coennHEeHus, YTIEKUCIbIA ra3 U Jp.), paCTBOPEHHBIE B BOJAE, U — IPU ITOM,
€CTECTBEHHBIM MYTEM OYHIIAIOT U 000TalIal0T €€ KUCIOPOA0M.

B mpouecce mpousBoAcTBa MCKIIIOYAETCS] MOTPEOHOCTh B HCIOJIB30BAHUU PA3IUYHBIX
XUMUYECKUX YIOOPEHUM, CO CIIOKHOW CHCTEMOW WX JIO3MPOBAHUS M XPAHCHHS: IPOIIECC
XUMH3AIUH, MepepadOTKH U OYUCTKU TMPOUCXOTUT €CTECTBEHHBIM MYTEM M B 3aMKHYTOM
nukine. OHU  TpeACTaBISIOT CcO0OM  CcOAJIAaHCHMPOBAHHBIE AKOCHUCTEMBI, CIIOCOOHBIE
MIPOU3BOJIUTh OPraHUKY, HE COJEpIKAIIyl0 TOKCHYHBIE BEIIECTBA, YacCTO BCTpEUaronIuecs B

OBOIIHBIX KYJIbTYpPax, BhIpalllUBACMBIX I10 TPAAUIKMOHHBIM MCTOJaM.
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1.3. Buasl pbi0, pekoMeHayeMble ISl COAEPKAHUS B CHCTEMAaX AKBATIOHUKHU

B cucremax akBamoHUKH COJIEp:KaHUE PBIO TPeOyeT HEKOTOPHIX 3HAHWH U HABBIKOB, HO
9TO, OJHO3HAYHO, MPOIIE, YeM COJIEPKaTh aKBAPUYMHBIX PbIO. [y Hayama peKOMEHIYEeTCs
WCIIOJIb30BaTh OJHY WM HECKOJIBKO U3 MEPEUUCICHHBIX HIKE PBIO:

Twiaanusg - OYEHb MONyJSIpHA VIS
BBIpAlllUBaHUs B CHUCTEMax akBallOHWKU. Ee
JEeTKO  pa3BOIUTh, OHA OBICTPO  pacTerT,
BBIJICPKMBATh OYEHb IUIOXHUE YCIOBHS BOJBI,

BCCsAHA U XOPOLIO IMUTACTCA.

Kou - eme oamH BuI Kapma, KOTOPBIM OYEHb
pacnpoCTpaHEH BO MHOTHMX a3MATCKUX CTPAHAX U 4acTO
BCTpEYaeTCsl B OOJIBIINX JIEKOPATUBHBIX Bojoemax. [l
TeX, KTO JIIOOMT KOW, aKBAllOHHAs CUCTEMa SIBJIETCS

OTJIMYHBIM CITOCOOOM AJid €€ BbIpallluBaHU .

®opesab -  ABISETCS  OTIUYHBIM
BBIOOPOM Ui pa3BelleHUs] B aKBAIlOHHBIX
CUCTeMaX, B KOTOPBIX TeMIEeparypa BOJbI
HemHoro npoxmnagHee (ot 10 °C mo 20 °C).
Ona upe3BblYaliHO OBICTPO pPACTET U HUMEET
OTJIMYHBIE  KOY(PQPUIIMEHTHI  KOHBEPCHH

KOpMma.

Z[pyrue BUJbI, KOTOPLIC MPEKPACHO PACTYT B YCIOBUAX AKBAIIOHHBIX CHCTEM - 3TO

MUIUU, IPECHOBOAHBIC KPCBCTKU U pAKH.



1.4. HpO}IyRTLI H BellleCTBA BbIACJIUTEIbHOH CHCTEMBI OpraHusmMoB

OCHOBHBIM  TIPOJYKTOM  MHUKPOOHOJIOTUYECKOTO  pa3OKEHUS  OTXOJOB  OT
KHU3HEIEATSIFHOCTH PhI0 M MHBIX MpeACTaBUTENeH BOHOM (ayHb! sBiseTcss aMMmuak — NHs,
BBIJICISIEMBII W pacTBOPSIEMBIM B  BOJE, KOTOPBIM — B CBOK OYepenb, IpHU
KHU3HEIEATSIFHOCTH adpOOHBIX OAKTEpHid M TaKXKe pacCTBOPEHHOTO B Boje Kuciopoaa — Op,
OKHCIISIIOT aMMHAaK U €ro ra3000pa3Hble MPOU3BOJHBIE — aMHHBI ¢ 00pa30BaHUEM HUTPUTOB
U HUTPATOB — «CEIUTPbl. OTO CHH)KAET XUMHMYECKYH0 TOKCHYHOCTb BOJbI B
KU3ZHEJEATENIbHOCTH KUBOTHBIX U TO3BOJISIET PACTEHMSIM  YAAIUTh  0Opa3yrouiuecs
COEJIMHEHUS] HUTPATOB MOTPeOIeHNEM HEOOXOIUMBIX JIEMEHTOB JUISl UX JKU3HEOOecTeueHusl.
Pacrennss Ttaxke MOTyT MOIVIOATh aAMMHAK HENOCPEACTBEHHO W3 BOJBI, OJHAKO
pacTBOPEHHBIE COJIM OHU YCBAaWBAIOT Tropa3io oxoTHee u Jerde. Komonum Oaktepuii —
HacelssgeMble CyOCTpaT M KOPHEBYIO CHCTEMY PAcTeHHMH B 3aMKHYTOM IMKJIE aKBaKyJIbTYpHI,
OUHMIIAIOT BOJY OT TOKCHYHBIX BEIECTB, a PACTEHHs MOTPEONISAIOT PacTBOPEHHBIE B BOJE
COJIY, Ta3bl U XUMUYECKUE AIEMEHThl — HUTpPATHI, a30T — N, pochop — P, yriexucnsrii ra3
— CO2 ®w B HEKOTOpPOH CTemeHH O00OTamarT KHUCIOPOJOM BOIY, KOTOpas TakKxkKe
BO3BpalllaeTCsd JKUBOTHBIM B OuMIleHHOM Buje. IlpekpacHbIM  ynoOpeHuem  ais
BBIPAIMBAEMBIX PACTCHUM CIYKUT W JOETPUT, — TBEPABIE OTXOIbl KM3HEACATEIBbHOCTH

KHUBBIX OPraHU3MOB 3KOCHUCTEMBI B aKBAIIOHHUKE.




1.5. ®aopa u payHa B akBanoHHKe

KyneTHBUpyeMble B akBalmoOHUKE pacTeHHs TpeOyroT Terioii Boasl. llostomy B
aKBAallOHWKE HCIMOJB3YIOTCS TEIUIONIOOMBBIe JKMBOTHBIE.  Hambonee s¢p¢exkTHBHBIM B
aKBAIIOHUKE SIBJIIETCS BhIpAIlIUBAaHUE 3€JIEHU, PACcCabl JEKOPATUBHBIX PACTEHUH, a U3 PbIO —
yaiie, BhIpAIIUBAeTCS THJIANus, a(ppUKaHCKUNA KIApHEBBIA COM, Kapl M3 aKBaPUYMHBIX —
TYIIIH.

Jenntpudukanuss TpU  aKBAIOHWKE IPOUCXOJUT E€CTECTBEHHBIM IyTEM —
cOamaHCUpOBaHHOM paboTOi pacTeHUil M OakTepui, OJHAKO — B JKCTPEHHBIX CIIydasx,
MpPUMEHSIETCST  JIOTIOJHUTEIbHAs  OYUCTKA  YrOJbHBIMM  3JIEMEHTaMUu  (UIBTPOB.

JIOoTIOTHUTENBHO UCTIOIB3YIOTCS U (PUIBTPBI OMOTIOrMUECKON OUYMCTKHU BOJIBI.

16 KopMa H THAPOXUMHUYECCKUE MMOKA3ATE/IU BOABI B AKBAIIOHHBIX YCTAHOBKAX

KaugecTBO KOpMa BJIMACT HE TOJBKO Ha 310POBBLC pBI6, HO W 3HAYUTCIIBHO BJIMSCT Ha
310poBbe pacteHuil. Kopm g pbi6 coctout u3 OenKkoB, KUPOB, MUHEPAJIOB, YIJIEBOJAOB U
JPYTUX MUTATENbHBIX BELIECTB, KOTOpbIE phl0a B JUKOM MPUPOJIE UMEET B CBOEM OOBIYHOM
parone. VcTouHMKaMy 3TUX MUTATEIbHBIX BEIIECTB B YCIOBHUSX aKBAIIOHHBIX CHUCTEM, Kak
MIPaBUIIO, SIBJIIETCS phIOHAS MyKa, KyKypy3a, COsl U Ipyrue moO04HbIE MPOIYKTHI )KUBOTHOTO
MIPOUCXOKICHHUS.

CymiecTByeT MHOTO pPEKOMEHJalMid 1o KopmJieHHto pbi0. Ho mydme Bcero
MPUAEPKUBATHCS MPUHLINIA, JaBaTh KOPMa CTOJBKO, CKOJBKO PBHIOBI ChEAAT 3a 5 MUHYT.

W3numiku kopMa ciieyer ynansiTh U3 pe3epByapa, B KOTOPOM COJIEPIKUTCS pbIOa.

1.7. Cnenuduka, npeuMymecTBa u MpoodieMbl HCIOJIb30BAHUS AKBATIOHHKH

B cBoem m3HavanbHOM BHJIE CHCTEMbI, OCHOBAHHBIE Ha TUJPOMOHUKE U aKBaKyJIbTYpeE,
CO3aI0T HEKOTOPOE KOJIMYECTBO BPEAHBIX OTXOJOB, 3arpsA3HSIONIMX OKPYXAIoIyto cpeny. B
aKBaKyJbType B KAaueCTBE TAKUX OTXOJOB BHICTYHAIOT €CTECTBEHHBIC OTXObI, COJEPIKaIIHe
aMMOHHI, U KaK CJIEJICTBUE, IPUXOIUTCS yOUpaTh 3arpsA3HEHHYIO BOJAY U3 CHCTEMBI, YTOOBI
MPEeIOTBPATUTH HEraTUBHOE BIMSHUE HA PHIOY. A B cUCTEMax, UCIOJIb3YIOIINX TUAPOTIOHHUKY,
pacTBOpHI, MUTAIOIIME PACTEHUS, CO BPEMEHEM TEpAIT CBOM KayecTBa, M HX TaKKe
MIPUXOJUTCS BBIBOJUTH U3 30HBI BBIPAIIMBAHUS PACTEHUM.

HenoctatkoM TpagMIMOHHBIX THUIPOMOHHBIX CHUCTEM SBJISIETCA TaKXe TO, 4YTO

PELCIITYPBI MUTATCIIbHBIX PACTBOPOB COCTABJIAIOTCA HA OCHOBEC CUHTCTUYCCKUX DJICMCHTOB.



B YCJIIOBUAX aKBaIIOHHOM YCTaAaHOBKHU UMCCT MCCTO AOIOJIHUTCIIbHAA OYMCTKA BOJbI 3a

CYET MPSIMOTO TIOTJIONICHUS U YCBOSHUSI MOHOB a30Ta KOPHSMH pacTeHui. [[isi akBaroHHOTO
BBIPAIIMBAHUS HCIIOJB3YIOTCS TaKHE K€ BHJIBI PACTEHUH, KaK W TMPHU BBIPANIUBAHUU
THJIPOTIOHHBIM METOJIOM: OBOIIM, 3€JICHb, KIYyOHMKAa M T.JI. OTH YCTaHOBKH SIBIISIOTCS
9KOJIOTHYECKHU TIesiecoo0pa3apiMu. Hamprmep, 0HM 0COOEHHO BBITOIHBI MPU TE(HUITUTE BOIBI
Y TIOYBBI, HEOOXOIUMBIX JIJISl BEJACHHS TPAJAUIIMOHHOTO CEIIBCKOTO XO3SICTBA.

«Boma sBIsSeTCS IEHHBIM TOBAapOM B Pa3BHBAMOIIMXCS CTpaHAX; a B aAKBAIIOHUKE
0OJIBIIasl YacTh HMCIIOJIB3YEMOU BOJBI BO3BpAIACTCS B CHCTEMY, W B HUTOTe MOTpPeOIseTCs
3HAYUTEIIEHO MECHBIIIE BOJIBI, Y€M B TPATUIIHOHHOM CEITHCKOM XO3SHCTBEY.

AXBaroHHKa JaeT BO3MOKHOCTh «CBOJUTH HA HET» OTXOJBI 00CHX U3 CHUCTEM, 00pa3ys
3aKpPBITYI0 DKOCHCTEMY, B KOTOPOW BBIOPOCHI PHIO IMOTJIOMIAIOTCS PACTCHHSAMHE, THUTAs WX, a
BOJIa, TJI€ MTPOKUBAIOT PHIOBI, OUHIIACTCS PACTCHHUSIMH.

B akBamoHMKe HE HCIIOJB3YIOTCS TEPOUIUIBI U TIECTUITUIBI, TAK KaK OHU T'YOUTEITHHBI
JUTsE OaKTepuil U KUBOTHBIX. ECTECTBEHHBIM 00pa30M B aKBaIllOHUKE YKOHOMSTCS CPEJICTBA Ha
MOKYNKY a30THBIX H dochopocoaepxkanmx yraoOpenuit. Jletpur - TBEpAbIE OTXOMIbBI
KU3HEACSITCIIbHOCTH PBIO - CTAaHOBHUTCA B akBanoHWKe A(dexTuBHBIM ymoOpenwem. Ecmu
BBIpAIllEHHbIE pPACTEHUS MM YacTh MX CKapMJIMBaeTcs pbl0aM, axKBalOHHKA JIaeT
BO3MOYHOCTh COKOHOMUTH Ha MOKYIKE KOpMa ISl ’KUBOTHBIX.

Uucras Boja, «o0paboTaHHas» PACTEHUSIMU, TIO3BOJIIET YCKOPUTH MPOLIECC Pa3BEICHHUS
ppi0. Kpome Toro, mocTosiHHas OYMCTKA BOJbl E€CTECTBEHHBIM CHOCOOOM MO3BOJIET
coJiepkaTh OoJIblliee KOJIMYECTBO PHIO Ha OJMH KBaJApaTHBIA METp IJIOLaAu BojgoeMa. B cBoro
ouepe/ib, OBOIIH, BBIPAIICHHBIE C HCIIOJIb30BAHUEM «PBIOHBIX» YIOOpEHUI, coaepxkaT B cede
3HAYUTEJIBHO MEHBIIIE HUTPATOB, YEM UX «COPOJUYM», BhIpalleHHbIE HAa 0ObIYHOM rpyHTe. To
€CTb, HCHOJB3yd AaKBAallOHUKY, MOXHO TPEUVIOKHTh pPBIHKY OOJIbIIOE KOJIUYECTBO

JIEMCTBUTEIILHO SKOJOTHUYECKU YHUCTON B BKYCHOI;'I MMPpOAYKIIUH.
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1. IIpakTHyecknii 3Tan

2.1. O0BEeKTHI H METOAMKA HCCIIEIOBAHUS
O0beKTOM HCCIIeIOBAaHUS SBJISIETCS] aKBAIIOHHAs YCTaHOBKA
IIpenmeToM mcceI0BaHUS SBISETCS CHMONO3 3€JICHBIX PACTEHUH U PHIOOK B aKBapuyMe
OO0opynoBaHNe U PeaKTUBBI: aKBAPHYM C PHIOKaMH, [IBETOYHBIN Ba30H, KEPAM3UT, CEMCHA

cajara

2.2. Moaeab aKBallOHHOI CHCTEMbI B JOMAIIIHUX YCaoBuUAAX

Jlnst uiccniemoBaHus ObLT B3SIT aKBAPUYM C PHIOKaMU, BHU3Y ClIEJalll OTBEPCTUE IO
COCIMHUTENIbHYIO MY(PTY, K KOTOPOW MPUKPEMUIIH ITOIAIOIIYI0 TTOMITY CO IIUIAHTOM.

EMKocTh A pacTteHuii cienanM M3 IUIAaCTUKOBOW TpyObl. B Hel mpopesanu aBa
OTBEPCTHS: OJHO CBEpXY (U1 TOAauX BOJIBI) M OJIHO Ha JIHE pe3epByapa (IIs CIuBa BOIBI
o0paTHO B akBapuyMm). TpyOy HalOJHUIN KEPAM3UTOM, U MIOMECTHIIM CBEPXY aKBapuyma.
B xepam3ut nocaauiu canar.

Ha nnae emxoctu (TpyObl) clenaniu HECKOJbKO OTBEPCTHH ISl Pa3BUTHS KOPHEBOM
cucTeMbl pacTeHud. B mpomecce pocrta 3eMIISSHUKH, KOPHU JOJDKHBI TIOCTENEHHO
OITYCKAIOTCS B BOJY, JUISl IOJTy4EHHs] HEOOXOAUMBIX BELIECTB JJISl Pa3BUTHSL.

Henw3s 3a0piBaTh U 00 OcBemnieHUH pacTeHuil. it 3Toro momaoiaéT cBeToauoHas
¢duToNIaMIIa, KOTOPYIO MOKHO 0€3 Mpo0JieM KYIUTh B MarasuHe.

B Takoii HeOombIION akBadepMe MOXKHO KPYIJIBIM TOJ BBIpAlIMBaTh, HAIpUMED,

KITyOHUKY, HEOOJIbIIINE IOMUJOPHI, CalaT, JIyK U JaXKe LIBETHYIO KaIlycTy.

11


https://aquariumguide.ru/freshwater-aquarium/maintenance/osveshhenie-akvariuma-svoimi-rukami.html

B teuyenue 5 mecsieB Benock HaOIIOAEHUE, B PE3YJIbTAaTe KOTOPOTO OBLIO 3aMEUYEHO,

YTO B TE€UYEHHUE JBYX HEJIEJb BOJIa B aKBapuyme CTaja MYTHEThb, T.K. PbIOKH BBIACIISIN
MPOAYKTHI KU3HeAesTelbHOCTU. HO BOMy B akBapuyme Mbl MEHSTh HE CTaJIM U B KOHIIE
Mecsa ObLIO 3aMEeUeHO, YTO BOJAA CTaljla MPO3PAavHON M 3aMETHO CTaJl IPOPAcTaTh calat.
MbI U3ydnsii HAy4YHYIO JTUTEPATYPy U BBISICHWIM, YTO OUYMCTKA BOJBI CTaJIa MPOUCXOIUTH
3a CYET MPSMOro TMOTJIOMICHUS U YCBOCHHMS HMOHOB a30Ta (a30T SBISETCS OTXOJ0M
KU3ZHEACSITEIIbHOCTH PhIO KOPHSIMHU PaCTCHUH.

Ha akBadepme ocymiecTBisieTcss MOCTOSHHBIM KpPyrooOOpOT BOJIbI, KOTOPYIO C
MOMOIIIFI0 HACOCOB TOCTOSIHHO TEPEKAYMBAIOT M3 EMKOCTH C pbhl0aMu B EMKOCTH, IS
pacTeHuH, a, 3aTeM, YK€ OUHIICHHYIO, OTISITh BO3BPAIAIOT PhIOaM.

Taxkum O6Da3OM, OBLIO BBISICHCHO, YTO aKBAIIOHHWKA Ja€T BO3MOXHOCTHh «CBOJAWUTH Ha

HET» OTXOJbl 00€UX U3 CUCTEM, 00pa3ys 3aKpPHITYIO 3KOCUCTEMY, B KOTOPOH BBHIOPOCHI PHIO
MOTJIOMIAIOTCS PACTEHMSIMM, MHTasi UX, a BOJA, I/I€ MPOXKHUBAIOT PHIOBI, OYMIIAETCS
pactrenusimu.  CrnenoBaTeNbHO,  TaKh€  YCTAHOBKM  SIBJISIFOTCSL  OKOJIOTMUYECKHU

I.[GJ'IGCOO6pa3HBIMI/I JaXXE B IOMalIHUX YCIIOBUAX.

2.3. IlpeumyiecTBa M NpoodJaeMbl HCIOJIb30BAHUS AKBATIOHUKH

B cBoeM wu3HayanmbHOM BHJI€ CHCTEMbI, OCHOBAHHBIE Ha TUIPOMOHHUKE H
aKBaKyJbType, CO3Jal0T HEKOTOpPOE KOJIMYECTBO BPEAHBIX OTXOJIOB, 3arpsA3HSIOIINX
OKpYXXalIllylo cpeny. B akBakynbType B KadecTBE TaKUX OTXOJIOB BBICTYINAIOT
€CTECTBEHHBIE OTXO[Ibl, COJepXkKallhue aMMOHUM, U KaK CJIEJICTBUE, NMPUXOAUTCA yOUpaTh
3arpsiI3HEHHYIO BOJlY U3 CUCTEMBI, YTOObI IIPEIOTBPATUTh HEraTUBHOE BIMSHUE HA pHIOY. A
B CHUCTEMaX, UCHOJB3YIOIINX THIPOIOHUKY, PACTBOPHI, MUTAIOIINE PACTEHUS, CO BPEMEHEM
TEpSIIOT CBOM KAauyecTBa, M UX TaKKE NPUXOIUTCS BBIBOAWTH M3 30HBI BBIPAIIMBAHUS
pacTeHu.

HenocraTkoM TpaaulIMOHHBIX THAPOMOHHBIX CHUCTEM SIBIISIETCS TaKKe TO, YTO
pelenTypbl MHUTATEIbHBIX PACTBOPOB COCTaBJISIOTCS HAa OCHOBE CHHTETHYECKHX
AJIEMEHTOB.

B ycrnoBusix akBamoHHOW yCTAaHOBKHM MMEET MECTO JOTIONHHUTENbHAs OYMCTKA BOJIBI
3a CYeT MPSMOro TMOTJOUIEHUS W YCBOCHHMS HOHOB a30Ta KOpPHSMHU pacTeHuwid. J[is
AKBAIIOHHOTO BBHIPAIIUBAHUS HCIOJNB3YIOTCA TaKuWe >K€ BUIbl PACTEHUH, KaK WM TpH
BBIPAIIMBAHUU THAPOIIOHHBIM METOJIOM: OBOIIH, 3€J€Hb, KIyOHUKa U T.1. Hampumep, oHn
OCOOCHHO BBITOJHBI TpU JAepUIIUTE BOJIBI W TOYBBI, HEOOXOAUMBIX I BEIACHHUS
TPAIUIIMOHHOTO CEIbCKOTO XO3SICTBA.
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«Bona ABJISICTCA HCHHBIM TOBApPOM B PA3BUBAIOUIUXCS CTpaHaxX; a B AKBAIIOHHUKE

GOHBH_IaSI qacCTb I/ICHOJIB3yeMOI>'I BOABI BO3BpallacTCcd B CUCTEMY, U B UTOT'C HOTpCGHHeTCH
SHAYUTCJIBbHO MCHBIIC BOJbI, YEM B TPAJUITUOHHOM CCIILCKOM XO3SIUCTBE.

B akBamonuke He HCIIOJIB3YIOTCA F€p6I/IIII/II[I>I U neCcTunuabl, TaK KaK OHH
ryOUTeNbHBl Uit OakTepuil W JKMBOTHBIX. EcCTeCTBEHHBIM 00pa3oM B aKBallOHUKE
IKOHOMSITCS CPEJICTBA HA MOKYIKY a30THBIX U dochopocoaepxkamux ynoopenuii. erput
- TBCPABIC OTXOAbI JXU3HCACATCIbHOCTHU pI)I6 - CTAHOBHUTCs B aKBAIIOHUKEC 3(1)(1)6KTI/IBHI)IM
ynobpenuem. Ecnu BbIpallieHHblE pAacTeHUsT WIM YacThb HMX CKapMIIUBaeTcs pblidawm,
AKBAIIOHHKA JA€T BOSMOXHOCTH COKOHOMUTD Ha IMOKYIIKC KOpMa JJIs )KUBOTHBIX.

Uucrass Boma, «oOpaOoTaHHas» paCTEHUSAMH, TO3BOJSET YCKOPHUTH MPOIECC
pazBegeHus poi6. Kpome TOro, mocrosiHHas O4YMCTKA BOJBI €CTECTBEHHBIM CIIOCOOOM
MO3BOJISIET COJIEP)KATh OOJIBIIEEe KOJIMYECTBO PHIO HA OJUH KBAJIPATHBIA METpP IUIOMIAIH
BojjoemMa. B CBoo ouepenb, OBOIMM, BBIPAIIEHHBIE C WCIOJH30BAHUEM «PBIOHBIX)
yaoOpeHul, coaepkar B cebe 3HAYMTEILHO MEHBIIE HUTPATOB, YEM HX «COPOJIUYUNY,
BBIPAIICHHBIC HA O6I)I‘-IHOM TPYHTC. To €CTb, MCIIOJIb3Yysd aKBAITOHUKY, MOXKHO IMPEAJIOKUTH

PBIHKY OOJIBIIIOE KOJIMYECTBO JICUCTBUTEIHHO OSKOJOTHMUECKH YHCTOM UM BKYCHOM

MIPOTYKIIUH.
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3aiIroueHune

K coxanenuro, 60JIBIIMHCTBO PYKOBOJHUTEICH CErOMHAIIHUX TEIUIMYHBIX XO3SHCTB
BCE €Il[€ HE JOBEPUTEIBHO OTHOCATCA K aKBallOHUKE. VX rimaBHBIN apryMeHT — TO, YTO 3TO
HEECTECTBEHHO, IOTOMY YTO PAaCTEHUS BBIPALIUBAIOTCS 0€3 MOYBHI. DTO OYECHb CTPAaHHBIN U
HE 00OCHOBAaHHBIA apryMEHT, IIOTOMY, YTO JIaHHAs CHUCTEMa SIBJISIETCS caMOil Oe3BpenHON
JUIsL OKPYKAIOIIEW Cpenbl M3 BCEX CYLIECTBYIOIIMX HA JAHHBIM MOMEHT, TaK € 3Ta
cucrema camasi 3QpPeKTUBHAS N0 MCIOIb30BaHUIO BOJBL. DTOT (aKT OBLI MOATBEPXKACH B
X0JIe JAaHHOTO 3KCIepuMeHTa. BrIpaluBanue B mouBe He Tak A3PPEKTUBHO U SKOJOTUYHO,
KaK BbIpall[MBaHUE Ha akBaroHUKe. HecOMHEHHO, B YCIIOBUSIX HEXBATKU BOJHBIX PECYPCOB
U JIeTpajlalliy 3eMeJlb 32 TAKUM CIIOCOOOM BBIpAILMBaHUs PACTEHUN OyayIee 3eMIIeIeNHns.
K coxanenuto, Takoil ApeBHUI CrOCOO BEIEHUS CEIbCKOTO XO3SIMCTBA, HAIIEN HMIMPOKOE
MpUMEHEHHE TOJbKO B Heckosbkux crpaHax EBpombl m B CHIA. EnnHCTBEHHBIM
HEZ0CTAaTKOM 3TOT0 CIocoba ero BrIcoKasi ce0eCTOMMOCTh, KOTOpasi MPUBOJUT K BBICOKOM

LIEHE MTPOYKLIHH.
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