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ge.m,: Ha IMpuMepe HCKyCCTBeHHOﬁ 9KOCUCTEMBI ITPOCICANTE USMCHCHU A, ITPOUCXOAANINUE 101
BO3/ICHCTBUEM YCIOBUM OKPYKAOIIEH CPEbI.

Xoa padoThbl.
1. Kakwue ycnoBusi He0OX0AMMO COOJIIOIATh MPU CO3/ITAHUU HKOCHUCTEMBI aKBapuyma.

2. HapucyiiTe akBapuyM U OIUIINATE €TO KaK IKOCUCTEMY, C YKa3aHUEM
abMOTHUYECKHNX, OMOTHYECKUX (PAaKTOPOB CPeIbl, KOMIOHEHTOB 3KOCHCTEMBI
(IpoAYLIEHTHI, KOHCYMEHTHI, PEYLIEHTHI).

-

6O

1. CocraBbTe NUIIEBbIE LIENIU B aKBapUyMe.

2. Kakue n3zMeHeHust MOTyT IPOU30UTH B aKBapuyMe, €CIIH:
e MAJAIOT IPSMBIE COJHEYHBIE JTyUH;
e B aKBapuyMme 0OMUTaeT OOJIbIIOE KOJIUYECTBO PHIO.

1. CﬂenaﬁTe BBIBOJ, O TIOCJIEACTBUAX H3MEHEHUN B SKOCHUCTEMAX.

BrniBoa:

Bonpocel koHTpOJIA



1) Hdaiite onpeneneHue MOHATHN: YKOCHCTEMA U OMOIIEHO3.
2) Uro Ha3bIBAIOT OMOTHYECKUMH, a0MOTHYECKUMHU, aHTPOTIOTCHHBIMU (haKTOPaMH Cpe/Ibl?
Crincok pexkoMeHryeMoil iuteparypsl U UHTEpHET-peEcypcoB
1. KoncrantuaoB B.M. u np. buonorus s npodeccuii u criennaibHOCTeH TEXHUIECKOTO
Y €CTECTBCHHO-HAYYHOTO MTPOdUIICH: YIeOHUK I CTYICHTOB MPOPECCHOHATBHBIX

00pa30BaTeNIbHBIX OpraHU3aIHii, OCBanBaromKX npodeccuu u creruanbaocta CI10. —
M., 2017

2. Cusornazo B.1., Araponosa W.b., 3axaposa E.T. buonorus. O6mast 6noiorus:
0a3oBbIi ypoBeHb, 10-11 kmacc. — M., 2014.

3. YeOsimes H.B., I'punesa I'.I'. buosorusi: yaeOHUK JUTs CTYJIEHTOB MPO(PECcCHOHATBHBIX
00pa3zoBaTeNIbHBIX OpPraHu3alluii, OCBauBaroImux nmpodeccuu u cneruanbHoctu CI10. —
M., 2017.

3agaHue 2. (DJ'IOpapI/IpI/IyM KaK NCKyCCTBEHHaA 3KOCUCTEMa

TeopeTnueckue cBeicHUSA

CKy4HBIN MOJIXO/] K O3€JICHEHUIO0 HHTEPHEPOB, KaK U BpeMs, KOT/1a paCTEHUS BBICTABIISIIUCD
JIUIIb Ha MTOJIOKOHHUKE, OCTAJIMCH B IpolioM. Hapsiny ¢ HOBBIMU MOJTHBIMU TPEHIaMU
BO3BPATUJINCH, Ka3aJI0Ch Obl, JaBHO 3a0bIThIE TpaaULIUU U diiopucTUuyecKkue npuemsl. U onun u3
TaKHUX «MIEPEKUTKOB MPOILIOT0» — IIBETOYHBIE TEPPApUyMbl WK (PIIOpapryMbl, KOTOPbIE BHOBb
CTaHOBSITCSI MOJHBIMHU.

Kpowme toro ¢nopapuym, nmoutu He TpeOyrOMIMA yXoaa 3a OO0, MOKET ObITh HCIIOJIb30BaH KaK
MOJEeNb AJis HaOII0AeHUS 32 J)KU3HBIO pacTeHui. X MOXKHO MPOBOAUTH B HAYYHBIX MHTEpECAX,
Hanpumep npoekT «buochepa». Minu n3ydats B HIKOJIBHOM MporpaMme, HapuMep B Kypce
9KOJIOTMH U OOTaHUKH.

O,Z[HaKO €CJIM MbI XOTHUM HCIIOJb30BaTh (I)nopapHyM Kak yqe6Hy10 MOACIIb, TO BO3BHHUKACT
npo6neMa B €I'0 KOHCTPYKIHUH. 910 M pemacT Halue UCCICJOBAHUC.

13 0003HaueHHOH BBIIIE HpO6HeMBI BBITCKACT LICJIb UCCIICAOBAaHUA — CO31aTh (1)H0papI/IYM nu
Ha6J'IIOI[aTb 34 ) XU3HBIO paCTeHI/Iﬁ B JJOMAIIIHUX YCJIOBUAX C y‘IéTOM SKOJIOI'MYCCKUX Q)aKTOpOB.

3amauu:
*  [IPOAHAJIU3UPOBATH AOCTYIHBIE HCTOYHUKH UH(OPMALIUU TIO TEME;
*  CO3/JaTh B JIOMAIIIHUX YCIOBUAX (PIIOpPApUYM U BECTH HAONIOIEHUE 32 HUM;
* pa3paboTaTh pEeKOMEHAALNU IO KOPPEKTHOMY UCTIOJIb30BAHUIO PAOOTHI.
OOmbekT uccnenoBanus — propapuym B JOMAIIHUX YCIOBHSIX.

HpC,Z[MCT HUCCICIOBaHUA — 3KOJIOTNYCCKHEC 0COOEHHOCTHU (bnopapHyMa KakK HCKYCCTBGHHOﬁ
OKOCHUCTCMBI.


https://videouroki.net/course/sovriemiennyi-urok-kak-osnovnaia-forma-orghanizatsii-protsiessa-obuchieniia-i-puti-iegho-soviershienstvovaniia-v-usloviiakh-riealizatsii-fgos.html?utm_source=multiurok&utm_medium=banner&utm_campaign=mskachat&utm_content=course&utm_term=73
https://videouroki.net/course/sovriemiennyi-urok-kak-osnovnaia-forma-orghanizatsii-protsiessa-obuchieniia-i-puti-iegho-soviershienstvovaniia-v-usloviiakh-riealizatsii-fgos.html?utm_source=multiurok&utm_medium=banner&utm_campaign=mskachat&utm_content=course&utm_term=73

['unotesa uccienoBanus — NPEANOI0KUM, YTO B IOMALTHUX YCIOBHUSAX BO3MOXKHO CO3/1aTh
HCKYCCTBEHHYIO SKOCUCTEMY U HAOJIO1aTh 32 HEM.

Merons! nuccnenoBaHus:

*  TEOpeTUYECKHUE (aHATUTUUYECKU);

* sMnupuueckue (HaOIroAeHne, MOICIMPOBAHIE, U3MEPUTEIIbHEIN, (hoTorpadupoBaHus).

1 OCHOBHASA YACTH
1.1 Kpamxas xapaxmepucmuka ¢aopapuyma

dopapuyM WU IIBETOYHBINA TEPPAPUYM — OJIMH U3 BAPUAHTOB UCIIOJIH30BAHUS PACTEHUN B
nexoparuu nomernieHus. OH MOSBUIICS BO BPEMsI BAKTOPUAHCKOM ATMIOXHU 0y1aroaapsi OTKPHITUIO
Haranusns Bapna [4; 5]. Torna mist faHHBIX 1ieJIed UCTIOB30BAIUCh PACTEHHUS, HE TpeOyroIne

OOJIBIIIOTO KOJIMYECTBA BJIATH.

B nocnennee Bpems (propapuymbl 3TO MUHUATIOPHBIE JIaHIIA(THI, 3aKIIOYEHHBIE B CTEKIISIHHBIE
eMKoCTH. VX Hcronb3yroT it 0hopMIIeHUS! TOMEIIECHHH.

oy Jlatumep 55 net Hazan nmocaaui B OyTeUIKy TpaseckaHIuio, 3aKymopiI U HA pa3y He
OTKphIBaJI. B OyTHIITKE 00pa3oBaniach IKOCUCTEMA, B KOTOPOH pacTeHHE CaMO yXa)KUBAET 3a
c000¥, TPOU3BOUT KUCIOPOI U TUTAETCS TIeperHoeM [3].

1.2 @nopapuym xax mooenv 3Kkocucmembvl

B nBetounoMm Teppapuyme co3aaércst OaaronpusTHBIE YCIOBUS JUTsl BRIPAITUBAHMS pacTeHui [4].
dnopapuyMbl JEIATCA:

- 0 y4€ry abuoTudeckux GakToOpoB HA CYXHE U TPOITUYECKHUE;

- 110 pa3Mepy Ha OOJIbIINE TUIIA [IBETOYHBIX BUTPUH U MaJICHbKUE (JIAMIIOYKA);

- 110 IEKOPATUBHOCTU HA UCKYCCTBEHHBIEC U €CTECTBEHHBIE;

- 110 KOJIMYECTBY BUIOB Ha MOHOKYJIbTYPHBIE U MOJIUKYIbTYPHBIE.

dopapuyM MOKET BBICTYNATh KaK MOJIeb 3aMKHYTON SKOCUCTEMBI. B yBennueHHOM BapuaHTe
3TO U3BECTHBIN MPoeKT «buocdepa-2», KoTopslii 0611 3amymieH B 1991 r ans uzyuenus

BO3MO>KHOCTH ITOCTPOUTH HCKYCCTBEHHBIC CTaHIIMM Ha JIyHe U 1pyrux mianerax. B Poccun
POBOAMJICS MOA00HBIN skcniepumenT — BUOC-3 [1].

1.3 OcHogwbl komnozuyuu gropapuyma

Tarbsana lllymoBckas ykasbiBaeT Ha 4 00s3aTeIbHBIX KOMIIOHEHTA JIF0OOr0 MUHU-(Iopapuyma

[4]:
1. EMKOCTb, UJIM CTEKJIIHHAS OCHOBA.
2. JlpeHax, U3MEJIbYCHHBIN JPEBECHBIN WM aKTUBUPOBAHHBIHN yroib U MOYBa.

3. TI'pyHT uiu HamoOJHUTEb.



4. Pacrenus.

Kak cnenate pnopapuym? [locne moAroToBKY ¥ Ie3WH(EKIIMA €MKOCTH €€ HAIOJIHAIOT CHavasa
JpeHa)XeM M cyOCTpaToM, yKIIaabIBasi yrojb JTH00 MEX 1y HUMH, 00 HA JHO [2].

BoiaBuraemcs B Onnrkailinii jgec WM napk, IpUXBaTUB C COO0N KOHTEHHEp, OJIUITUICHOBBIN
MIAKeT U KaKOH-HUOY/1b HHCTPYMEHT.

banka ¢ repMeTHYHO 3aKphIBarOLIEHCS KPBIIIKOW. OTKPBITH OaHKY MOXKET ObITh OUEHb BaYKHO
JUIS [IOJIMBA PACTEHUH Ha MEPBbIX MTOPaAX, I0KA CUCTEMA HE CTAOUIN3UPYETCSL.

banky TIarenbHO MOEM U3HYTPHU U BBITUPAEM HACYXO.

B kauectBe ApCHa)Xa UCIIOJIb30BATh YI'0Jib, TAKXKE MOYKHO MCIIOJIB30BATh KECPAM3UT HUIIN
KaMCIIKH.

[TyneBepuzarop ¢ BOJOM AJIs OJIUBA.

Crnoit npenaxka. Ha apenax — HeGoubio# cioit rpyHTta. Cierka cOpeI3HYTh €r0 BOJOM.
OctaBpTe He MeHee 1/3 cBOOOAHOTO MPOCTPAHCTBA. 3aKPOUTE KPBIIIKY.

Jlydiire Bcero nmocTaBUTh EMKOCTh Ty/a, I/I€ IO Hee He 100epyTcs MpsMble COJTHEUHbIe Tyqn. B
ujeaie, YKOCUCTeMa B OaHKe TPUJIET K PABHOBECHIO — HA CTEHKaX OYAeT CKarTuBaThCSI
KOHJICHCAT, ¥ TI0JIMBa 0O0JIbIIIe HE TOTPeOyeTCs.

dnopapuyM He SIBISETCS aBBTOHOMHOM 3KOCUCTEMOM M uepe3 HEKOTOPOE BPEMsI BCE PACTEHUS
MOT'YT TOTUOHYTb.

1.4 Onucanue coocmeennoeo ghropapuyma

Ocenbro B necy HaOpanu 3emuun 1uist uiopapuyma (Ilpmnoxenue 1). Jloma B3sum 6aHKy
00BEMOM 5 uTpoB. B KauecTBe ApeHaXka MCIOIB30BANM TIECOK. 3aTeM aKKypaTHO TepeChIai
CTOJIOBOI JIOKKOHU | KT rpyHTa Ha THO OaHkH. Jlanee cBepXy Ha HEro TaKUM ke 00pa3omM
MepeChINany 2 Kr 3eMJIN.

[lepen 3akpeiTHeM (ropapryma ¢ MOMOIIBIO MyJIbBEpU3aTOpa yBIaXHWIM o4y (100 mi).
[Tocne 3TOro CUIMKOHOBBIM repMeTukoM (upmbl Soudal oOMazanu KphIIKY U BEPXHIOK 4acTh
0aHKH, 3arepMeTU3upoBaB e€. Jlanu 3aTBepaeTh.

M3-3a HEXBaTKU MecTa Ha OKHE W3HAYaJIbHO (UIOpapuyM MOMECTHIIM Ha MOJy Ha PACCTOSIHUU 3 M
OT OKHA. 3aTeM, IPU NOSBJIECHUU IIEPBBIX BCXOJI0B, €r0 MEPEMECTHIIN Ha 0XKHOE OKHO. JlJis
MOJITBEPXKACHUS MPABUIIBHOCTU OPUEHTHPOBAHHUS 10 CTOPOHAM CBETA UCIOJIb30BAIN KOMIIAC
Levenhuk DC65 (+1°). /lanee B 5ToM MecTe TIPOBEJIM U3MEPEHHE TEMIIEPATYPhI BO3IyXa C
TIOMOIIBIO 31EKTPOHHOTO0 ncuxpomerpa DT-625 CEM ¢ norpemnoctsio +1°C. Cpemnecyrounsiii
nokasarens coctasun 25°C.

[ToBTOpPHO M3MepuaM TeMneparypy 3umoii. OHa cocraBuina 27°C.
1.5 ©nopapuym xak mooenv UCKYCCMBEEHHOU IKOCUCEMbL

Habnronenus Hauanum 25 centsiops 2017 roga. Cienunu 3a pa3BUTHEM pacTEHUH B HaIlleM
¢dopapuyme U Ipu 3TOM BelH JHEBHUK HabmoaeHui ([Ipunoxenue 2).



Ha nepBoii ctaany HabI0eHUM 3aMETHIIN TIOSIBJIEHUE KOHJIeHcaTa (J0Ka3aTeIbCTBO
KpyroBOpPOTa BOJIbl) U MEPBBIX POCTKOB (PACTEHHE HE OIIPENEISUIN, TAK KaK IIPHUILIOCH Obl
HapylmaTh FTEPMETHYHOCTH (IIOpapuyMma).

3areM BBISIBUJICS BUOJICHT, TO €CTh JIMJEP 10 BbIcoTe. [10 JUCTHSIM OHO TIOXO0KE Ha OlyBaHYHK
oOrikHOBeHHBIH (Taraxacum officinale).

N3-3a HeXBaTKM BHYTPEHHETO MECTA HA TPEThEH CTAUU BCKPBUIN TPEXIUTPOBBINA aKBAPUYM, U
ClleNajay NepecaKy B IATHUIUTPOBYIO OyThUIb, IEPECTABUIN HA OKHO.

Ha uerBépToii cTaguu 3aMeTUiIu 0011ee yBsIIaHUE JINCTHEB, KOTOPOE MIPUBEJIO K CMEPTH LIECTH
pacTeHuid, YTO MOXKeET ObITh 0OBSICHEHO CMEHOI CBETOBOTO peXUMa UIIN HApYIIEHHUEM
KpYroBOpOTa BOJIBI.

VBsimanue pacteHuid nmpousonuio ¢ 20 HosOps o 15 nexadpsi, 4TO MOKHO OOBSICHUTH HEXBATKOM
COJIHEUHOTO CBETAa M3-3a KOPOTKOU MPOIODKUTEIIEHOCTH JHS B 3UMHEE BPEMSI.

Ha nisro#t craguu, Havasmeiicst B 2018 romy, HaOMI0IeHUS TPOAOHKIIIA U 0OHAPYKUITN
MOSIBJIEHNE HOBBIX POCTKOB U MX Pa3BUTHE.

B sHBape Ha goaroe Bpems mpornain KOHAEHCAT. ITO BEPOATHO CBSI3aHO C YBSJIAHUEM PAaCTEHHM.

CenpMast cTamusi HaYalach ¢ 3aMETHOTO YCKOPEHHS POCTa pacTeHui Bo guopapuyme. Yepes
HEKOTOPOE BPEMsI BEPXYIIKN PACTCHUN Hauald KacaTbCs CTCHKH OYTBIJIH.

Jlanee paccMOTpHUM dKOJIOTHYEecKue (haKTOphI, NeHCcTBYIoNME Ha (hiopapuym. Pazmenum ux mo
«BECY», TO €CTh C YUETOM BIIMSHUS HA SKOJIOTHUECKYIO cucTeMy. CaMoMy «TsHKETOMY»
(Ba)KHOMY) IPUCBOUM TPETUH PAHT, a CAMOMY HE3HAUUTEILHOMY — NepBbIil. OHU NPEICTaBICHbI
B TaOJIMIIE HIDKE.

Tabnuua
Dkonorudeckue (pakTopsl
«Bec» dakropa AOuoTuyeckue AHTpPONIOT€HHbIE buotnueckue
3 Temmnepatypa, mo4sa [Tepememenune CemeHa B coOpaHHOM
dopapruyma B TeHb WIHIIOYBE
Ha CBET
2 CmeHna cyTok Ilepecanka B npyroi Pactenus
opapuym
1 Bpewmena rona KonnuecTBo BOJIbI MukpobroTa nouYBbI
3akoHunau HabmoaeHus 16 anpens 2018 rona.
2 BAKVIFOYEHHUE

B xozne MMPOACIIAaHHOT'O UCCIICAOBAaHUA ObLIH MOJIY4YCHBI CJIICAYOIINUEC PE3YIIbTATHI:
- HpOaHAJIM3UPOBAHBI JOCTYITHBIC UCTOYHUKU I/IH(I)OpMaI_II/II/I 110 BBI6paHH01>i TEMCE,

- B IOMalllHUX YCJIOBUAX CO3daH (bnopapHyM " IPOBCICHDBI HaGJlIO,HeHI/I}I;



- pa3zpaboTaHbl PEKOMEHIAIMH IO KOPPEKTHOMY HCIIOJIb30BAaHUIO PaOOTHI.

BbIBO/: B TOMAITHUX YCTIOBUSX BO3MOXKHO CO3/aTh UCKYCCTBEHHYIO YKOCUCTEMY 3aKPBITOTO
TUIIA U HAOJIIOIATh 34 HEM.

PexoMeHa1um no KOppeKTHOMY HUCIIOJIb30BAaHUIO PAOOTHI:

- Ha CJICYIOIEM dTarle UCCIICA0BAHUS Mbl IUTAHUPYEM MTPOJOJIKUTH HAOIIOICHHE 32
dbrnopapuymom;

- KaK uaesa JJid HECTAaHJAapTHOTO O3CJICHCHU A HOMCHIGHI/II;'I;

- ISl HATJSITHOTO TIPEJICTABIICHUST MOJICTTH KPYrOBOPOTa BOJIBI HA ypokax «buosorum» n
«OKpyKaroIIero Mupa;

- U1 MOJCJIMPOBAHUs KU3HU Ha Mapce.
3 CIIMCOK JIMTEPATYPbBI U UHBIX NICTOYHUKOB

1. CamkoBa B.A. Dxomnorus. [Ipupona, 4enoBek, KyabTypa: Yued. mocodue s 6 KiI.
obmeoOpaszoBar. Yupexaenuit. — M.: Akanemkrura, 2010. — C. 147-148.

2. Beunslit TeppapuyMm (3aMKHYTasi SKocucTeMa) //
https://www.livemaster.ru/topic/1937291-vechnyj-terrarium-zamknutaya-ekosistema.
JlaTa obOparenus k pecypcy 26.11.2017.
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3ananue 3. BhIosHEHNE HCKYCCTBEHHOM YKOCUCTEMBI (aKBapHyM, IBETHUK, (JIOpapuyM,
KUBO YroJIOK — IO BBEIOODY)

3ajaHue: HamucaTh KOHCIIEKT. 3aJaHue 3 BBINOJHUTH NMPAKTHUECKH. BBIMONIHEHHOE
3aganue (poTo, BHIEO) OTIPABUTH MO axpecy gusarova. nataljal959@yandex.ru
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