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Tema Onucanne U NpaKTHYECKOe CO3IaHNE HCKYCCTBEHHOI cHCTeMbl (AKBapuyMa, ;JKUBOI'0

YIoJIKa) — NPpaKTH4YecKoe 3aHsiTue Ha 6 yacoB

ue.]'l]:p: Ha IMpuMepe HCKyCCTBeHHOﬁ 9KOCUCTCMBI TPOCICANTD USMCHCHU S, ITPOUCXOAAIINEC IO
BO3JICHCTBUEM YCIOBUN OKPYKAIOIIEH CPEBI.

Xo/1 padoThl.
1. Kakwue ycnoBus HeoOX0IuMO cOOII0IaTh MPU CO3/IaHUU IKOCUCTEMBI aKBapuyMa.

2. HapucyiiTe akBapuyM U OIUILUTE €r0 KaK IKOCUCTEMY, C YKa3aHUEM
abMOTHYECKNX, OMOTHYECKUX (PAKTOPOB CPe/Ibl, KOMIIOHEHTOB YKOCHUCTEMBI
(mpoyLIEHTbI, KOHCYMEHTBI, PEYLIEHTHI).

-

0O

1. CocraBbTe NUIIEBHIE LIENU B aKBapUyMeE.

2. Kakue n3aMeHeHns MOTYT IPOU30UTH B aKBapHyMe, €CITH:
e MAJAIOT NPSMBIE COJTHEYHBIE JTyUH;
e B aKkBapuyMe oOuTaeT OOJbIIOE KOJIMUYECTBO PHIO.

1. C;[enaﬁTe BBIBOJI O IIOCIIEACTBUAX U3MEHEHHI B SKOCHCTEMAaX.

BriBoxa:

Bonpockl KoHTpOJIS



1) daiiTe onpeneneHue MOHIATHH: YKOCHCTEMA B OUOIIEHO3.
2) Yto Ha3bIBalOT OMOTUYECKUMHU, A0MOTUYECKUMH, aHTPOIIOT'€HHBIMU (haKTOpaMHu Cpezbl?
Cnucok pekoMeH1yeMoil iuteparypbl U IHTepHET-pecypcoB
1. KoncrantunoB B.M. u np. buosnorus s npodeccuit 1 cnenuaibHOCTeH TEXHUUECKOTO
U €CTECTBEHHO-HAyYHOI'0 MpoQuiIeil: yueOHUK Ul CTYAEHTOB MIPO(ECCHOHATBHBIX

0o0pa3oBaTeNbHBIX OpraHU3allHi, OcBauBarouX npodeccuu u crnenuanbHoctu CI10. —
M., 2017

2. Cusornazos B.U., Aradonosa N.b., 3axaposa E.T. buonorus. Obmast 6uonorus:
0a3oBbIil ypoBeHb, 10-11 kimacc. — M., 2014.

3. UYeOnimes H.B., I'punesa I'.I'. buonorusi: yaeOHUK IS CTYJEHTOB NPO(eCcCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3anuii, ocBauBaromux npodeccuu u cnenuanbHoctu CII0. —
M., 2017.

3agaHwue 2. CDJ'IOpapI/IpI/IyM KaK UCKYCCTBEHHaA 3KOCUCTEMA

TeopeTnueckue cBeICHUS

CKyuHBII TOAXOJI K 03€JICHEHUIO HHTEPhEPOB, KaK U BPEMs, KOT1a PACTEHUS BBICTABIISIINCH
JIMIIb HA OJJOKOHHUKE, OCTAIIMCH B MpouuioM. Hapsiay ¢ HOBBIMU MOJIHBIMU TPEHAAMU
BO3BPATUIINCH, Ka3aJIOCh OBbl, IaBHO 3a0BIThIE TPAAULIUH U (iiopucTHUecKue nprueMsl. M oaun u3
TaKHUX «IIE€PEKUTKOB MPOIILIOTr0» — IIBETOUYHbIE TEPPAPUYMBbI WK (hJIOpapUyMbl, KOTOPbIE BHOBb
CTAHOBSTCA MOJHBIMH.

Kpome Toro ¢iopapuym, modtu He TpEOYIOIMMIA yXo0/1a 3a OO0, MOKET OBITh UCIOIH30BaH KaK
MOJIeJTb JIs1 HAOI0/IEHHS 32 KHU3HbIO pacTeHuil. VX MOKHO MPOBOJIUTH B HAYYHBIX HHTEpECaX,
Hanpumep npoekT «buocdepa». Mnu nzydars B MIKOJBHOM NporpamMMe, HalpuMep B Kypce

YKOJIOTHUH WA OOTAHWUKH.

OpHaxo eciay Mbl XOTHUM HCIIONIb30BaTh (PIropapuyM Kak yueOHYI0 MOJIENb, TO BOSHUKAET
npo0iieMa B €ro KOHCTPYKIMHU. DTO U pellaeT Hallle NCCie0BaHue.

13 0603HaueHHOI BbIIIE TPOOIEMBI BHITEKAET 1I€JIb UCCIEI0BAHUS — CO3AATh (IOpapuyM U
Ha0JI0/1aTh 3@ )KM3HBIO PACTEHUN B IOMAIIHUX YCIOBUSIX C YIETOM IKOJIOTUYECKUX (PAKTOPOB.

3agaun:
*  [IPOaHATM3UPOBATH AOCTYIHBIE HCTOUHUKH UH(OPMAIIUU TIO TEME;
*  CO3/1aTh B JIOMAITHUX YCJIOBUSAX (JIOpapUyM U BECTH HAOJIOICHUE 32 HHM;
* pa3paboTaTh PEKOMEHAINU IO KOPPEKTHOMY MCIOJIb30BAHUIO PAOOTHI.
OOBekT uccaeaoBaHus — GuropapuyM B JOMAITHUX YCIOBHSIX.

[Ipenmert uccneaoBaHus — SKOJIOTHYECKHEe 0COOEHHOCTH (hiropapuyma Kak UCKYCCTBEHHOU
HKOCHCTEMBI.


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

['unoTe3a uccien0BaHus — NPEANOI0KUM, YTO B JOMAIIHUX YCIOBUSAX BO3MOXHO CO3/aTh
HCKYCCTBEHHYIO 9KOCUCTEMY U HAOJII0AaTh 3a HEH.

Mertobl uccae0BaHus:

*  TEOpPETHYECKHE (AaHATUTHYCCKHUI);

* sMmMnupuueckue (HaOI0ACHHEe, MOICTHPOBAHIE, U3MEPUTENBbHEIHN, (hoTorpadupoBanms).

1 OCHOBHAS YACTb
1.1 Kpamkas xapakxmepucmuxa gropapuyma

@diropapuyM WM [IBETOYHBIN TEppPapUyM — OJJUH M3 BAPUAHTOB MCIIOIH30BAHMS PACTCHHIA B
nexopanuu nomenieHus. OH MOSIBUIICS. BO BpeMsl BAKTOPUAHCKOM 3110XU Oyarogapst OTKPBITUIO
Haranuans Bapnaa [4; 5]. Torna muist 1aHHBIX 1I€JIeH UCTIOIB30BATUCH PACTEHUS, HE TPEOyIomIe

OOJIBIIIOTO KOJIMYECTBA BJIArH.

B nocnennee BpcEmMmA (bﬂOpapI/Iy'MbI 9TO MUHHUATIOPHLIC J'IaH,I[I_Ha(bTH, 3aKJIIOYEHHBIC B CTCKJISTHHBIC
emkocTtu. Mx HUCIOJIB3YIOT JJIsL OQ)OpMHeHI/IH ITOMEIICHUH.

JaBua Jlatumep 55 net Hazaa nocaauia B OyThUIKy TpaiecKaHInIo, 3aKyIOPUI U HU pa3y He
OTKpbIBalL. B OyThuIKe 00pazoBanzach SKOCUCTEMA, B KOTOPOI pacTEeHHE CaMO yXa)XUBaeT 3a
c000M, TPOU3BOAUT KUCIOPOJI U TUTAETCs nepernoeM [3].

1.2 ®@nopapuym kax modensv sxocucmemvi

B uBerouHom Teppapuyme co3aaércs 01aronpusTHEIE YCIOBUS AJIs BhIpAIlIUBaHUs pacTeHU [4].
DiopapuyMsbl IEIATCS:

- 110 Y4€Ty abuoTHYeCKHX (PaKTOPOB Ha CYXHUE U TPOIHYECKHUE;

- 10 pa3Mepy Ha OOJIbIIINE THUIIA [IBETOUYHBIX BUTPUH U MaJIeHbKUE (JIAMITOUKa);

- 10 IEKOPAaTUBHOCTH HA UCKYCCTBEHHBIE U €CTECTBEHHBIE;

- [10 KOJIMYECTBY BUJ0B Ha MOHOKYJIbTYPHBIE U MOJIUKYJIbTYPHBIE.

@dropapuyM MOXKET BbICTYNaTh KaK MOJI€Tb 3aMKHYTON IKOCHCTEMBI. B yBeInueHHOM BapuaHTe
3TO U3BECTHBIN MpoekT «buochepa-2», kotopsiit 661 3anmymieH B 1991 r ans usydenus
BO3MO>KHOCTH IOCTPOUTHh UCKYCCTBEHHBIE CTaHIMK Ha JIyHe u npyrux mianerax. B Poccun
pOBOAMIICS TIOA00HBIH 3kcnepumenT — BUOC-3 [1].

1.3 OcHosbl komno3uyuu gropapuyma

Tarbsna lllymoBckas yka3biBaeT Ha 4 00s3aTeNbHBIX KOMIIOHEHTA JIF000Tr0 MUHH-(IIopapuyma

[4]:
1. EMKOCTB, U CTEKJISIHHAsE OCHOBA.
2. JlpeHax, n3MeIbYEHHBIN IPEBECHBIN WJIM aKTHBUPOBAHHBIN YroJib U MOYBA.

3. TI'pyHT uiu HarOTHUTEb.



4. Pacrenus.

Kak caenatp iopapuym? Ilociie moAroToBKY U 1e3UHGPEKIINH EMKOCTH €€ HAIIOJIHSIOT CHavaa
JIPEHAXEM B CyOCTpaToM, YKIIaJbIBast yroJib TUO0 MEXy HUMH, JIUOO Ha AHO [2].

BriiBuraemcst B OKal v Jiec WU MapK, MPUXBATHB ¢ COOON KOHTEHHEP, MOJMATUICHOBBIN
IIAKET U KaKON-HUOYIb UHCTPYMEHT.

Banka ¢ repMeTHUHO 3aKphIBatOLIeCsS KPHIIIKONW. OTKPHITh OAHKY MOXKET ObITh OU€Hb Ba’KHO
JUIS TIOJIMBA PACTEHUH Ha MEPBBIX MMOpax, MOKa CHCTEMa He CTa0MIIN3UPYETCS.

BaHKy THIATCJIbHO MOCM HU3HYTPHU U BBITUPACM HACYXO.

B xauectBe APCHAXa UCITOJIB30BATh YT'OJIb, TAKIKC MOKXHO HCIIOJIB30BATHh KEPAM3UT HUJIN
KaMCIIIKH.

ITynbeBepu3aTop ¢ BOAOW IS IIOJIMBA.

Croii npenaxa. Ha nqpenax — HeGomnbIioi cinoit rpyHTa. Cierka cOpbI3HYTh €ro BOAOH.
OcTtaBbTe HE MeHee 1/3 cBOOOIHOTO MPOCTPAHCTBA. 3aKPOUTE KPBILIKY.

Jlydie Bcero mocTaBUTh EMKOCTB Ty/Ia, TJIE 10 Hee He J0OepyTCs MPsIMbIe COTHEYHbIC Ty4n. B
ujeaie, 5KocucreMa B 0aHKe IPUAET K PABHOBECHIO — Ha CTEHKaX OY/eT CKarInBaThCs
KOH/JICHCAT, ¥ MOJMBa 0oJIbllie HEe TOTpedyeTcs.

®dopapuyM He SBIIIETCSI aBTOHOMHOW SKOCHCTEMOM U 4epe3 HEKOTOPOE BPEMsI BCE PACTEHUS
MOTYT ITOTUOHYTb.

1.4 Onucanue cobcmeennozo ghnopapuyma

Ocenblo B j1ecy Habpanu 3emnu s guopapuyma (Ilpunoxenue 1). loma B3siam 6aHky
00BbEMOM 5 uTpoB. B KauecTBe ApeHaXka UCIOIb30BANIN MIECOK. 3aTeM aKKypaTHO IepechIain
CTOJIOBOM JI0kKOM 1 KI rpyHTa Ha THO OaHkH. J[anee cBepXy Ha HEro TaKUM ke 00pazoM
nepechinany 2 Kr 3eMJIu.

[Tepen 3akpeiTHeM (iopapruymMa ¢ IOMOLIBIO MyJIbBEpHU3aTOpa yBIKHWIM ouBy (100 mur).
[Tocne 3TOro CUIIMKOHOBBIM IrepMeTHKOM GpupMbl Soudal 0OMa3anu KphIIKY U BEPXHIOKO 4acTh
0aHKH, 3arepMeTu3npoBan e€. Jlanu 3aTBepAeTh.

M3-3a HEXBAaTKM MeCTa Ha OKHE U3HAYAIBHO (pIropapuyM IOMECTHITH Ha TIOTY Ha PACCTOSTHUHU 3 M
OT OKHa. 3aTeM, IIPH MOSIBICHUH MEPBHIX BCXO/I0B, €r0 MEPEMECTUIIN Ha F0’KHOE OKHO. J[ns
MIOJITBEP K ICHUS TPABIIIFHOCTH OPUEHTHPOBAHUS 110 CTOPOHAM CBETA MUCITIOI30BAIH KOMIIAC
Levenhuk DC65 (ilo). Jlanee B 3TOM MecTe POBEIH U3MEPEHUE TEMIIEPATYPhI BO3/1yXa C
MOMOIIBIO AJIEKTPOHHOTO nicuxpomerpa DT-625 CEM ¢ norpemHocTbio +1°C. CpenHecyTO4HBII
nokasareis cocrasin 25°C.

[ToBTOpHO M3MepHUIM TemnepaTypy 3uMoil. OHa cocraBmia 27°C.
1.5 @nopapuym kak mooens UCKYCCMEEHHOU IKOCUCTEMbL

Habmonenus nauanu 25 centsiops 2017 roga. Cienunu 3a pa3BUTHEM PacTEHUH B HaIlIEM
¢opapuyme u pu 3TOM BelM AHEBHUK Habmoaenuit ([Ipunoxenue 2).



Ha nepBoii cTanuu HaOMIOIeHUH 3aMETHIIN TIOSIBIICHUE KOHIEHCATa (JI0Ka3aTeIbCTBO
KPYTrOBOPOTa BOJIbI) U TIEPBBIX POCTKOB (PaCTEHHE HE ONPEACIISIN, TaK KaK MPHUIILIOCH Obl
HapyIaTh TePMETHYHOCTH (hJiopapuyma).

3aTeM BBISIBUJICS BHOJICHT, TO €CTh JIMJEP 110 BbICOTE. [10 JHCThSIM OHO MOX0XKE Ha OJlyBaHUUK
oOpikHOBeHHBIH (Taraxacum officinale).

M3-3a HEXBaTKM BHYTPEHHEI0 MECTA HA TPETHEN CTaJMK BCKPBUIA TPEXJIUTPOBBIA aKBAPUYM, U
C/IeTIali TIePECaaKy B MATHIUTPOBYIO OYThUIb, IEPECTABUIIN HA OKHO.

Ha uerBépToii cTaguu 3aMeTUIN O0IIEE YBsIaHNE JIMCThEB, KOTOPOE MPUBEIIO K CMEPTHU IIECTU
pacTeHuii, 4T0 MOXKET ObITh OOBSICHEHO CMEHOM CBETOBOI'O PeXXMMa HIIM HapYyLIECHUEM
KpyroBOpOTa BOJBI.

VYBsganue pactenuii npousouuio ¢ 20 HosOps o 15 nexadps, 4TO MOXKHO 0OBICHUTH HEXBATKON
COJIHEYHOT'O CBETA U3-3a KOPOTKOU MPOIOJKUTEILHOCTH JTHS B 3UMHEE BPEMSI.

Ha nsToit ctanuu, HauaBieiics B 2018 roay, HaOm0AeHNUS TPOJOIIKIIN U OOHAPYKUITU
MOSIBJICHUE HOBBIX POCTKOB M MIX Pa3BUTHE.

B suBape Ha tosiroe BpeMs ponasl KOHIAEHCAT. ITO BEPOSITHO CBSA3AHO C YBAJaHUEM PACTEHU.

CenpMasi cTaus Ha4Yalach C 3aMETHOTO YCKOPEHUS pOCTa pacTeHuid Bo duiopapuyme. Yepes
HEKOTOPOE BPeMsI BEPXYIIKH PACTEHUI HAYaU KacaThCsl CTEHKH OyTHUIH.

Jlanee paccMoTpuM dKoNIoTHYecKre GaKToOphl, IeHCTBYOMUE Ha GuiopapuyM. Pasnennm ux no
«BECY», TO €CTh C YIETOM BIUSHUS HA SKOJIOTHIECKYIO cUCTeMY. CaMOMy «TsDKETOMY»
(BaXHOMY) IPUCBOUM TPETUH PaHT, a CAaMOMY HE3HAUUTEIbHOMY — NepBbId. OHU MpeACTaBICHBI
B TAaOIHUIIE HUKE.

Tabnuua
Okosiorndyeckue pakTopbl
«Bec» dakropa AOuoTnveckue AHTpPOTIOTEHHBIE buotnueckue
3 Temmnepatypa, nousa [lepememnienue CemeHa B coOpaHHOI
¢bopapuyma B TeHb WIMTIOYBE
Ha CBET
2 Cwmena cyTok Ilepecaaka B qpyroi Pacrenns
dbopapuym

1 Bpemena rona KonngecTBo BosbI MukpobroTa nouYBbI

3akonuri HaOmroeHus 16 anpens 2018 rona.

2 BAKJIFOYEHUE
B xoze npoaenanHOro Uccaea0BaHus OBLITN TIOJIYYECHBI CIICIYIONMINE PE3YIbTaThI:
- IPOAHAIN3UPOBAHBI IOCTYITHbIE HCTOYHUKH WH(POPMALIUK TIO BEIOPAHHOU TeMe;

- B IOMAIITHUX YCIIOBUSIX CO3[1aH (JIOpapuyM U MPOBEICHBI HAOIIOICHUS;



- pa3paboTaHbl peKOMEHAINH 110 KOPPEKTHOMY HCIIOIb30BAHHUIO PAOOTHI.

BbIBO/: B TOMANIHUX YCIIOBUSX BO3MOXKHO CO371aTh HCKYCCTBEHHYIO SKOCUCTEMY 3aKPBITOTO
TUNA U HAOJIIOAATH 34 HEM.

PCKOMGHHHHHI/I IO KOPPCKTHOMY HCIIOJIb30BAHUIO pa6OTBIZ

- Ha CJICJIYIOILIEM JTalle UCCIIC0OBAaHUS MBI INITAHUPYEM TPOJIOJDKUTH HAOIIOICHHE 32
baopapuymom;

- KaK ues Ui HECTAaHAapPTHOTO 03€JICHEHUS TIOMELECHHUI;

- ISl HATJIATHOTO MIPEACTABIICHHS MOJIETIU KPYrOBOPOTa BOJIbI HAa ypokax «buonorumn» u
«OKpyKaIOIIETO MUPAY;

- JUIsl MOZICIIMPOBaHUs KU3HU Ha Mapce.
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3ananue 3. BolnogHeHNe HCKYCCTBEHHOM 9KOCUCTEMBI (aKBapHyM, LIBETHUK, (priopapuym,
YKUBOU YTOJIOK — 1O BBIOODY)

3aﬂaHHe: HaImnucaTtb KOHCIICKT. 3a)IaHI/Ie 3 BLIIIOJHUTE MMPAKTUYCCKHU. BrimmonnenHoe
3aganue (poTo, BUIEO) OTIIPABHUTH 1O ajpecy gusarova. nataljal959@yandex.ru
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