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C 4yero HaunHaeTcs KU3Hb pacTeHus? C MaJIEeHBKOrO POCTOYKa, ¢ cemeuku. Kak xe u3
KPOXOTHOT'O, TTOpOi ¢ OyJaBOYHYIO T'OJIOBKY, CEMEHH BBIPAcTaeT OOJIBIIOE JepeBO, KYCTapHUK
WM TpaBsiHUCTOE pacTeHue? [lpy Kakux ycCIoBHUAX HAYMHAETCS KU3Hb HOBOTO pacTeHusa? B
cBOel paboTe MbI MOMPOOyeEM OTPENIeUTh Pl PaKTOPOB, BIUSIOMINX HA IPOPACTAHUE CEMSH.

[lenv: W3yuuTh BIMSIHUE paA3IUYHBIX (DAKTOPOB Ha MpopacTaHue ceMsiH, O(pOpPMHTH
JUCTOBKY-PEKOMEHALHIO.

CeMs - opraH TOJIOCEMEHHBIX W I[BETKOBBIX PACTEHHI, BBINOJHSIIOUINN (DYyHKINIO
BOCTIPOM3BEJICHUS, PACCEICHUS U TEPEKMBAHUS HEOIArompusATHBIX yciaoBwid. Pa3BuBaeTcs B
cemsizayaTke, 0OBIYHO MOCIIE OMJIOJOTBOPEHHS.

CeMst COCTOWT W3 3apOJbIlIa, OOJIETAIOMIEH ero KOXyphl M TKaHEH C 3amacHBIMU
NUTaTeNbHBIMU BellecTBaMH (3HIocrnepMa). ['maBHOM 4acThio ceMeHu siBisieTcs 3aposii. OH
OOBIYHO COCTOUT M3 KOpellka, cTebenbka U movyeukd. Hax creOenbKkoM HaxXOISTCS CeMSIONH.
Eciu cemsinons ogHa — 3TO OAHOAOJNBHOE pAcTeHHME, €CIU WX JABE — PACTEHUE HA3bIBAIOT
JIBYIOJIbHBIM.

[TpakTHyeckasi 4acTh HallpaBlIieHa Ha M3yuyeHHUe (HaKTOPOB, BIUSIOIIUX Ha MPOpAacTaHUE
CEMSH.

Booa — cnocoOCTByeT BO300HOBJICHHUIO (DU3HOJOTHMUECKHX ITPOIIECCOB, CBS3AHHBIX C
MPOPACTAHUEM.

Temnepamypa — cnocobcTByeT  mepexoly (EpMEHTOB CEMEHH M3 HEaKTHBHOIO
cocTosiHUs B akTUBHOE. [lo X neficTBUeM HepacTBOPUMBIE 3allaCHbIE BEIIECTBA MIPEBPAIAIOTCS
B PaCTBOPHUMBIE.

Céem - nnsi MaccoOBOTO TPOpPACTaHUS CEMsH OOJIBIIMHCTBA PACTEHUN Ba)KHA JIMHA
CBETOBOI'O JHSI.

Kucnopoo - HeoOXoauM Ui OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB B KIIETKAX.
OTU IpOLECChl CTUMYIUPYIOT AEJIEHUE U POCT KIETOK 3apO/IbIIlIa.

Ilumamenvnvle eewjecmea — X TPUTOK K 3apOJBILIIY BBIBOJUT €r0 M3 COCTOSIHUSA
MOKOSI, U HAYUHAETCS POCT.

/Jlpyzue ¢paxmopewl: BIVsIHEE TYHHBIX (ha3, JIEKTPOMArHUTHBIC BOJHBI, MY3bIKa.

Llenv kcnepumenma: onpenenuTh, Kakue YCIOBHS U KaKMM 00pa3oM BIMSIOT Ha
MpPOpacTaHUE CEMSH.

Hamu npoBeseHO HECKOJBKO OIBITOB, JOKa3bIBAIOIIMX BIIMSHUE PA3IWYHBIX (PAKTOPOB
Ha mpopacTtaHue ceMsH. Mlcxonst u3 pe3ysibTaToB ONBITOB, MOXKHO CJI€J1aTh HEKOTOPHIE BBIBOJIBI:

Jlnsg mpopactaHusi ceMEHHM HEOoOXOIUMBI BOJA, TEIUIO, CBET, KHUCIOPOJI M Pa3IuYHbIE
nuTaTeabHble BemecTBa. IIpy HEIOCTATOYHOM KOJUYECTBE BOJBI B CEMEHAaX HE HAYHYTCA
¢dbu3nonoruueckrue IMpolecchl, CBsI3aHHBbIE C IpopacTaHueM 3apoabima. [Ipum HemocTtaTtke Temia
MPOLIECC TPOpACTaHUs 3aMEAJISieTCs WM TpEephIBaeTcs BOOOINE, T.K. HE aKTHBU3UPYIOTCA
(bepMeHThI ceMeHH, O] JeHCTBIEM KOTOPBIX HEPACTBOPUMBIE 3allacHbBIE BELIECTBA MPEBPALIAIOTCS
B pacTBOpUMEBIC. BOJBIIMHCTBY BHIOB CEMSH OOBIYHO HEOOXOMUMBI CYTOYHBIE KojeOaHuUs
temreparypbl. Kucinopoag HeoOXonuM i OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB B
KJIETKaxX. OTH TMPOIECChl CTUMYJHUPYIOT JEJIC€HHWE U POCT KIETOK 3aponbima. [Ipu HexBaTke
KHCIIOpOJIa CeMEeHaM HEYeM [IbllliaTh, W OHM morubaror. IIpUTOK NHUTATEIBHBIX BEIIECTB K
3apOJIBINTY BBIBOJUT €T0 U3 COCTOSIHUS TOKOs. Uem OoIiblie MUTATENbHBIX BEIIECTB, TEM aKTUBHEE
MIPOPacTalOT ceMeHa U ObICTpee pa3BUBAIOTCS MPOPOCTKHU.

Ha mpopacranue cemsaH oxaseiBaeT BiusHue JlyHa. IIpu Hapacraromen Jlyne cemena
MpOpacTaloT HEMHOTO ObICTpee, pacTeHue pasBuBaercsa Jsydmie. [Ipu yOwBaromed JlyHe aTm
IIPOLIECCHI TPOTEKAIOT MEJIEHHEE.

[Ipn BO3AEHCTBUM AIEKTPOMATHUTHBIX TOJIEH HEOONBIIONW CHIIBI TPOILECCHl B CeMEHaX
MPOTEKAlOT aKTHBHEE, CEMEHa MPOpACTAalOT Jydile. biaroTrBopHoe BO3IEiCTBHE Ha pacTEHUs
OKa3bIBaeT MYy3bIKa.




AHHOTAIUA

Ha paboTy «CeMeHa U yCIOBUS UX MPOPACTAHUSA»,
BBINIOJTHWII yueHUK 6 a kitacca MOY «COILL Ne 36»
r.Anrapcka MpkyTckoii obmactu
Kupunpuyk Unbss Hukonaesuy.

Cemsi - opraH TrOJOCEMEHHBIX M IIBETKOBBIX PpACTEHUH, BBIMOJHAIOMMNA (YHKINIO
BOCIIPOM3BEJICHUS, PACCEICHUs U IEPEeKMBAaHUS HEOIaronpusATHBIX yciaoBuidl. Pa3BuBaeTcs B
cems3ayaTke, OOBIYHO TIOC/IE OIUIOJOTBOPEHHs. Y TOJOCEMEHHBIX OHO (opMupyeTcss Ha
MOBEPXHOCTU CEMEHHBIX YEIIyEeK IIMIIKH, Y IIBETKOBBIX - 3aKJIIOYEHO B IO/,

CeMmsi — 3TO 3a4aTOK pPACTEHMs, KOTOPBIH COCTOMT W3 3apojblila, obJerarouei ero
KOXKYpblI (000JI0UKH) U TKAHEH € 3aacHbIMU MUTATEIbHBIMU BEIIECTBAMHU (3HI0CTIEPMA).

Jlns mpopacTaHusi ceMeHH HEOOXOIMMBI BOJA, TEMJO, CBET, KUCIOPOJI M pa3iU4HbIC
nuTaTeNbHbIe BemecTBa. JlaHHas pa®oTa HampaBieHa Ha HM3Y4YeHHE JTHUX YCIOBHH. ABTOp
IPOBEJI HECKOJbKO OIIBITOB, YTOOBI ONPEAEINTh, NPU KAKUX YCJIOBUSAX CEMEHa pacTeHUH
IPOPACTAIOT Jy4Yllle, Kakue (GaKTOPhI BIMSIOT Ha MPOLECC mpopacTanus. MIcXos U3 pe3ysibTaToB
OPaKTU4YEeCKOH paboThl, aBTOpP COCTaBWJI JIUCTOBKY C HEKOTOPBIMH pPEKOMEHIAMSIMU
HAYMHAIOIIUM Ca/I0BO/IaM U OTOPOJIHUKAM.
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BBenenue

PactutenbHBIT MUp Hamed TuTaHeThl OecrpenenbHO pasHooOpaseH: okoyio 500 ThIC.
BUJIOB TOJIbKO HBIHE JXKMBYIIMX pacTeHui. Jltoaum ucmoin3yloT 3eiéHoe OorarctBo 3eMiu B
MOBCETHEBHOH >km3HU. Benb x11e0, (GpyKTHI, OBOIIM M MHOTOE Apyroe, 0e3 4ero 4eiioBeK He
MO3KeT 000NTHCH, MONYyYarOT U3 pacTeHui. [IpoayKThl )KHBOTHOTO IPOUCXOKICHHUS, B KOHEYHOM
cdeTe, MBI TOIy4aeM TOXKe OJjaromaps pacTeHHUsIM, KOTOpBIC CIyXKaT MUIIEH I KUBOTHBIX.
Jlaxxe kaMeHHBIH yrojb, HedTh, TOpd HMEIOT TaKXKE pPACTUTENbHOE Mpoucxoxaenue. OT
pacTeHMi 3aBUCUT YUCTOTA BO3/lyXa, KOTOPHIM MBI AbIIINM. Belb KIMEHHO pacTeHHs MOIJIOMIAI0T
VIJEKUCIBIA Ta3 U BBIACISIOT KHUCIOPOJ, CO3/[al0T M3 HEOPTaHWYECKUX BEIIECTB U BOIbBI
OpraHMYECKHUE BELIECTBA, HCIIOJIb3YyE€MblE€ B MHUINY KaK YEJIOBEKOM, TaK W >KMBOTHbIMH. U
OJIeXk]1y, U TOTUIMBO, U CHIPbE JJIS1 Pa3IMYHOTO MPOU3BOJICTBA MBI UMEEM Oyiaroapsi pacTEHUSsIM.
Jlaxxe oTmMHpasi, OHU BMECTE C MUKPOOPTIaHU3MaMH 00pa3yIoT IUNIOAOPOIHBIN CII0ON TOYBBI.

A ¢ dero HaumHaeTcs KHU3Hb pacTeHus? C ManeHbKOTO POCTOUKa, ¢ ceMeuku. Kak ke u3
KPOXOTHOT'O, MOPOil ¢ OyJIaBOUYHYIO T'OJIOBKY, CEMEHHU BBIPACTAET OOJIBIIOE JEPEBO, KYCTAPHUK
Wi TpaBsHUcToe pacteHue? [Ipu kakuxX yclIOBHMSIX HayMHAeTCs KU3Hb HOBOTO pacTeHus? B
cBOEH paboTe MBI MOMPOOYEM OTIPENENUTh Psifl PaKTOPOB, BIUSIOMINX HA TIPOPACTAHUE CEMSH.

B HaHHOﬁ pa60Te pacCMaTpuBaOTCA CEMCHA, KaK JKHUBBIC OPraHU3Mbl TPHUPOABI, H
YCJIOBUS UX ITPOpACTaHUs, KaK HCKUBBIC q)aKTOpI)I CpCabl.

Llenv: W3y4YUTHh BIMSIHHE pPA3JUYHBIX (AKTOPOB Ha MpOpacTaHUE CeMsH, O(POPMHTH
JIUCTOBKY-PEKOMEHAALUIO.

3aoauu:

- Ha ocHOBe MH(pOPMALIMOHHBIX HCTOYHHUKOB (y4eOHOH nuTeparypsl, MIHTEpHETa) H3YYUTh
OCOOEHHOCTH CEMSH KaK OpraHOB CEMEHHBIX pAacTeHUl, BBINOJHAIOMUX (QYHKLHUIO
BOCIPOM3BEICHUS, PACCEJICHUS U MIEpeKUBAHUS HEOIAronpUsTHBIX YCIOBHM.

- CoOpatTp KOJUIEKIIHIO CEMSH.

- IToctaBuTh 3KCIIEpUMEHT: «DaKTOPHI, BIUAIOIINAE HA NIPOPACTAHUE  CEMSH», IPOBECTH
HaOJr0/1eHus, 3aUKCUPOBATh PE3yJIbTaThl, CJeaTh BHIBOIBI.

- OgopMHTH JHCTOBKY C HEKOTOPHIMH PEKOMEHIAIMSAMH HAYMHAIONIMM CalO0BOJAM H
OTOPOJHUKAM.

T'unomesa: VI3MeHeHue onpeIeIEHHBIX YCIOBUH MOXKET BIUSATH Ha IPOPACTAHUE CEMSIH.
Memoowl uccnedosanus:
OMIIUPUYECKHUE:

- U3y4YEHUE U aHAJIU3 JIUTEPaTyphl,

- HaOJIIoICHHE,

- OKCTIEPUMEHT,

- U3yYEHHE U 0000IIEHUE TY)KOTO OTIBITA.

Teopernueckue:

- CpaBHEHHE,
- 00001IEHNE.



1.Cems# - opran Bocipou3BeeHUsA T0JI0CEMEHHBIX
U IBETKOBBIX PACTEHHUH

1.1.CTtpoeHnne U XMMH4YECKH COCTAB CEMSIH.

CeMs - opraH TOJIOCEMEHHBIX M I[BETKOBBIX PACTEHHUI, BBINOJHSIIOUINN (DYyHKINIO
BOCITIPOM3BEJICHUS, PACCENICHUSI M TEPeXHBaHUS HEOIaronpusATHBIX yciaoBuil. Pa3BuBaercs B
cemsizayaTke, OOBIUHO TIOCJE OIUIOJOTBOPEHHs. Y TOJIOCEMEHHBIX OHO (opMuUpyeTcss Ha
MOBEPXHOCTH CEMEHHBIX YElIyeK IIMIIKK (TOJIOCEMEHHBIE pacTeHHs He 00pas3yloT IUIONOB), Y
IIBETKOBBIX 3aKJIIOYEHO B TUIOT (2).

CeMmsi — 3TO 3a4aTOK pPACTEHHs, KOTOPBIA COCTOMT W3 3apojblllia, OOJIErarouei ero
KOXKYpbl — OOOJIOYKM M TKaHEW C 3amacHbIMU NUTATEIbHBIMHU BELIECTBAMH (SHAOCIEPMA).
I'maBHOM yacTbi0 ceMeHH sBseTcs 3apoiabiiml. OH OOBIYHO COCTOMT M3 KOpPEIIKa, CTeOesIbKa U
novyeukn. CTeOeeKk MepexoauT B KOPEMIOK — OyAylmud TJIaBHBIM KOpeHb pacteHus. Han
cTe0EIbKOM HaXOJSATCS CEMSI0NH, U3 KOTOPBIX IOTOM pa3BUBAIOTCS JIUCTH (6). Eciiu cemsinons
OlHAa — 3TO OJHOJOJBHOE pAaCTeHHEe, €CIU MX JIB€ — pACTeHHWE HAa3bIBAIOT JBYAOJIbHBIM
(ITpuno>xxenwue 1, puc.1). B 3apossliiie roJoceMeHHbIX pacTeHuit ot 2 10 18 cemsmoneit (18).

Uto0bl pacTu, HY>)KHO NIUTaThcs. PacTeHue monyyaeT nuTaHue yepe3 KOpHU U JaucThs. Ho y
3apOoJIbIllla CEMEHU KOPEIIOK M JUCTOYKHU €Ile COBCEM CllabeHbKHE, KPOXOTHhIE. OHU HE MOTYT
CaMOCTOSITENIbHO 00bIBaTh mumly. [103TOMy B ceMEHHM OTKIIAJbIBACTCS 3arac OpPraHWYeCKHX U
MUHEpPATBHBIX BEIIECTB, HEOOXOJUMBIX Ha MEPBBIX MOpPax ISl MUTAHHUS U POCTA 3apOJBIIIA.
Opeanuyeckue seujecmeéa — pPacTUTENBHBIA OENOK (KJICHKOBHHA), YTIIEBOIBI (Kpaxmai), KUPbI
(pactutenvHbie Macia). Munepanvhvle sewjecmea — BOJIa U MUHEpaIbHbIE COH (9).

Y MHOTMX CeMsIH MUTaTeJbHbIE BEIIECTBA OTJIOKEHBI B CAMOM 3apoJblllie, HApUMEp B
cemsafonsax y acomu, ropoxa, Orypua, THIKBBI U JAPYTUX JABYIOJNBHBIX pacTeHUil. Y
OJTHOJOJIPHBIX pACTeHUH, Kak, HampuMmep, Y IMIICHUIBI, PXKH, KYKYpy3bl, NHTATEIbHBIC
BEIIeCTBA OTKIAABIBAIOTCS B dHAocnepMe. CeMsiomnst y 3€pHOBBIX 3JIaKOB B BHUAE IIUTKA
IUIOTHO TIPWJIETaeT K JHIOCIEPMY CBOEH BCACBHIBAIONICH IOBEPXHOCTHIO M CHOCOOCTBYET
nepeave MUTaTeNbHBIX BEIIECTB U3 DH0CTIEpMa pacTyieMy 3apoabiiry (7).

3amacHble BEIIECTBA, HAKAIUIMBAIOIIMECS B CEMSIONSIX W AHAOCHEPME, Yy PacTeHH
pa3HBIX BUIOB Pa3HOOOPA3HBL. Y OJHUX BUIOB B TKAHU 2HJ0CTIEpMA Pe0oOIaaat0T YIIIEeBOABI U
Oenku (Hamp., y Ay0a), y Apyrux — O€NKu U KUpbI (Y COCHBI, opexa u Ap.). B mmenwure,
KyKypy3e, 371akax OOJIbIIIe BCEro Kpaxmaia, 3HaYMTEIbHO MEHbBIIE OelKa M Mallo >KUPOB
(ITpunoxenune 2, tabn.l). B 060oOoBbIXx — MHOro Oenka, HO Majo Kpaxmana. B cemeHax
MacCJIMYHBIX pacTeHMH (MacIu4Has NajlbMa, OJIUBa, NOJCOJHEYHUK, JEH U JIP.) COAEPKHUTCS OT
25 no 80% pacturtenbHbIX KupoB (Macen) (IIpunoxenue 2, Tadn.2).

CemeHa MOpKOBHM conepKaT >(GHUpHOEC W JKUPHBIE Macia, (IaBOHOWABI WM JApPYyTHE
XUMHYecKHe coeauHeHus. M3 sdupHOro macia BBIIEICHBI TaKue TEPIIEHBbl, KaK IUTpab,
KaparoJl, JayKoJj, a3apoH, LWHHUOJI, anb(a-nmuHeH U 1- nuMoHeH. JKupHOe Macio COAepKHT
TIUUEPUIbI TATbMUTHHOBOM, JIMHOJIEBOM, OJJEMHOBOM KUCIOT. KapOTHUHOUIBI CONTPOBOXKAAIOTCS
cinenamu BuTaMuHOB B1, B2, mMaHTOTEHOBON M acKOpOWHOBOW KHUCIIOT, aHTOIMAHUIAWHOB W
KyMapuHOB. B ceMeHax Tropuuilbl CapenTCKOil conaepKaTcsi TVIMKO3UJ — CHUHETPHH, >KUPHOE
Macio 110 40%, 6enku, cim3ucThie BemecTna (14).

Yem Gonee 3penbIMU CTAHOBSITCSI CEMEHA, TEM MEHBIIE B HUX BOJIBI.

Ha camoii Bepxymike cTe0esnbka 3apojblllla PAcHoiOKEHa II0YedKa, KOTopas H
BbIOpachIBaeT HaJ MOBEPXHOCTHIO MOYBHI JBA MEPBbIX 3€JEHBIX JINCTOUKA.

Koxypa cemenu mpencraBisieT co0oil BUIOM3MEHEHHbBIE MOKPOBBHI ceMs3ayaTka. OHa
3alUIIAeT 3apoJbIll M 3alacalollie TKAaHU OT BBICHIXaHUS, MEXaHWYECKUX MOBPEKIACHUH U
MOJKET OBITh JEPEBSIHUCTOH (y KEIPOBOH COCHBI, MallbM), TUNIEHYATOH (Y 3]1aKOB), KOXKHUCTOU (Y
COCHbI OOBIKHOBEHHOHM, ropoxa). ¥ MHOTHUX pPAacCTEHUH KOXypa HUMEET pa3nyHble BBIPOCTHI
(HampuMep, B BHJIE MSCHCTOTO OOpa3oBaHMs- apHuIyca Y YHCTOTENa, KYBIIMHKH, XOXJIATKH, B
BUJE KpBUIBIIIEK Yy XWHHOTO JIeépeBa, BEHLAa U3 JJIMHHBIX BOJIOCKOB Yy WB, TOMOJEH),
CHOCOOCTBYIOIIHME PaclpoCTpaHeHHIO ceMeHH (15).
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Pa3mepbl ceMeHM pa3UYHBI - OT MEJKHX, KaK TbUIb (Maccoi B TBICSYHBIC JIOJH

MWUIUTPAMMOB), Y OPXHJCH, JO OIPOMHBIX - y ManbM (Y KOKOCOBOW MallbMbl Macca CEMEHHU
okoJio 1 xr, y ceimenbckoii- okoio 20 kr). M3 pacrenuii, mpouspacraromux B Poccuu, Hanbosee
KpYIIHBIC ceMeHa y y0a, KOHCKOTO KaiTaHa, (hacoiu. Yucao ceMsiH B OJJHOM IUIOJIEC BapbUPYyET
OT OJHOTO (3JIaKH, CIIOKHOI[BETHBIC) IO COTCH THICSY M JaKe€ MILIMOHOB (y HEKOTOPBIX
opxupei). KomnvecTBo ceMsiH, IPUHOCUMBIX OJHHM PACTCHUEM, JTaXKe MPH HEOOJBIIIOM YHCIIe
WX B TUIOZIC, Y MHOTUX COPHSKOB COCTaBJISICT COTHH ThICSY (y HIUPHIBI JO MOJYyMIJUIMOHA, Y
ryJsiBHEKA 0K0JI0 750 Thicsid). DopMa ceMsiH TakkKe OYeHb pa3HOOOpa3Ha — KPyTJibie, OBaJIbHBIC,
TJIOCKUE, YUTMHEHHBIC U IpyThe (CM. KoJeKiuio cemsiH) (7,1,5).

1.2. Tunbl npopacTaHusi ceMsIH.

[IpopacTanue cemMsiH MO’KHO paccMaTpuBaTh Kak Hayajo pocTa 3apoibllla, B pe3ybTare
Yero MPOUCXOAUT Pa3pbiB 000JIOUYKH CEMEHHU U MOSABICHUE MOJIOIOTO pacTeHus. Poct 3apojpliia
TpeOyeT AeNeHUs KJIETOK U PacTsDKEHUS, IPUYEM Y OJJHUX BHUJIOB CHayasla MPOUCXOJUT JEJICHNE
KJIETOK, y APYTMX BHayaje HAcTyMaeT PACTSHKEHUE KIIETOK. 3aracHble MUTATeIbHbIE BEILECTBA B
CEMEHHM TMOJACPKHUBAIOT PACTYIIMHA 3apoAbIIl JIO0 TE€X IMOp, IOKa pPa3BEPHYTCS JIUCTbS -
(doTocuHTE3UpyOIIas CUCTEMa - M pPa30BbIOTCA KOPHH, CIIOCOOHBIE TOIJIOIaTh BOAY U
MHUHEpaJIbHbIE BellecTBa. TakuMm 00pa3oM, MOJIOI0O€ pAacTEHHE CTAHOBUTCS (DU3MOIOTUYECKU
camocTosTenbHbIM (10).

B mpouecce mpopactaHus CEMEHM KOPELIOK YAJIUHSETCS W NPOHMKAET B MOYBYy. B
3aBUCUMOCTH OT TOTO, OCTAIOTCS JIM CEMSAONU MOJ 3eMJIEH WM BBIHOCATCS HA MOBEPXHOCTb,
pa3auyaloT JBa TUIA IPOpPAcTaHMs — IOA3EMHOE M HAJ3€MHOE. Y HEKOTOPBIX pacTeHMH
CeMsI IO NMPOOMBAIOTCA HAaBEPX MpPU IOMOIIM pACTyIEro TUMOKOTHISA (HaJ3eMHOe
npopactanue). Tak mpopactaeT 60JBIIMHCTBO ABYAO0NbHBIX pacTenuit (Ilpunoxenue 3, puc. 1).
VY npyrux BHJIOB CEMAIOIM OCTAIOTCS IOJ 3€MJIEH, B TO BpeMs KakK 3MUKOTHIIb PAacTeT BBEPX U
pa3BUBaeT JHUCThs (TMOA3EMHOE MpopacTaHue). Tak mpopacTaeT OOJBUIMHCTBO OJHOIOJIBHBIX
pacrenuii (17,12).

1.3.I1okoii cemsH.

CeMeHa XxapakTepu3yIOTCS Ba)KHOM OCOOEHHOCTHIO: TIepe] IpopacTaHHUEM U B
HEeOJIaronpHUATHBIX YCIOBUSAX, OHH B OOJIBIIMHCTBE CIIy4aeB MPOXOAAT MEPUOJ MOKOos (Koraa B
ceMEeHH UIET 0OMEH BEIEeCTB, HO OYEHb MEJJICHHO). JTO CO3aET 3amac CEMsH B [I0YBE, a TAKXKe
o0ecrieynBaeT MOJIOJIBIM pacTeHUsIM 0€30IacHOCTb, TaK KaK paHHEe MPOpacTaHHe MPHUBEIO Obl
OpOpPOCTKH K Tubenu or Mopo3oB. CemMeHa HEKOTOPBIX AWKOPACTYHIMX PacTeHUHl MOTyT
OCTaBaThCS B COCTOSHUM IIOKOSI B TIOYBE HA MPOTSDKEHHUM MHOTHUX JIET, U MEPUOJ IPOPACTAHUS
TaKUX CEMSTH PaCTATHUBACTCS HA TOBI. TaKoW JIUTEIbHBIN MTOKOH CITOCOOCTBYET 3aKPEIUICHUIO U
BBDKMBAHHMIO BHUJIOB, JIaXK€ €CJIHM CIy4YaiiHO OYEHb PaHO MOSBMBIIMECS HEKOTOPHIE MPOPOCTKU
JAaHHOTO rojaa OyayT YOUTHI 3acyXod WM MOpo3oM. [Ipyroe mpeuMyIiecTBO IMOKOSI CEMSH B
KAPKUX M CyXUX 00JacTAX 3aKII0YaeTcss B TOM, YTO OHM MPOPACTAIOT B OYEHb KOPOTKHMA
BJIQKHBIN Mepros roja. Y ceMsiH HEKOTOPBIX MTyCTHIHHBIX PACTEHUH BEIIECTBA, COAEpIKAIIUECS B
000JI0YKe, TPEMATCTBYIOT MPOPACTaHHMIO, BCIEACTBUE YEro CeMEHa IMpOpacTaloT JHIIb HpU
JIOCTaTOYHOM JIJIsl YKOPEHEHUS PACTeHUI COJIep>KaHUU BOJBI B IIOYBE.

VY MHOrHX pacTeHHi, OOWTAIOIIMX B TPOIMKAX, U y psila BHIOB YMEPEHHOH 30HBI (UBa,
cepeOpuCThIii KJIEH) CeMEHa CO3PeBalOT OBICTPO W CIIOCOOHBI TpopacTaTh cpaszy Iocie
NOTAJaHUsl B TOYBY. Y OOJBIIMHCTBA XK€ PACTCHH, OOWUTAIOMIUX B 00JACTAX C CE30HHBIMU
KOJIeOAHUSIMU TEMIIEpaTypbl M BIAKHOCTH, CEMEHA JOJDKHBI MPONTH CTaJAMIO IOKOS, Jake
HAXOJsCh B ONArOMpHUATHBIX ISl MPOPACTaHMUS YCIOBUSAX. DTO CBOMCTBO BBIPAOOTAIOCHh Kak
MPUCTIOCOOJICHUE K TIEPS)KMUBAHUIO HEOIArONMPHUATHBIX VIS pOCTa CE30HOB Toja (8).

[TpyurHaMU TOKOS MOTYT OBITH HE3PEJOCTh 3apOJbIIIa, HEMPOHHUIIAEMOCTh JJIS BOJBI U
KHCIIOpOoJia 000JI0YeK CEeMEHH, HAKOIUICHHE B CEMEHH CHEIHATbHBIX BEIIECTB (MHTHOUTOPOB),
TOPMO3SIIIUX JajibHeHIlee pa3BUTHE 3apofbllla ¥ YMEHbIICHHE JAPYTrUX BEIIECTB —
CTUMYJISITOPOB POCTA.

C nactymuieHHeM OJIarONpUsATHBIX YCIOBHUH — ONpeeN€éHHON TeMIIepaTyphbl U BIaKHOCTH —
CEMEHa BCACHIBAIOT BOJYy M HAYMHAIOT TIpopactaTh. EcTh cemeHa, KOTOpble MOXHO JIETKO
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BBIBECTH U3 COCTOSIHHS TIOKOS, T.€. OHM JIETKO M OBICTPO MpopacTaroT (Hampumep, KIiEH,
XJICOHbIE 371aKH, MOJCOJTHEYHMK, CallaT, COPHIKH). A BOT MOYTHU Yy BCEX LIBETKOBBIX PAacTEHHM
ceMeHa He CHOocOOHbBI mpopactaTh cpa3y. UToObl OHM Jalu POCTKH, UX HYXKHO TOMECTHTH B
ocoOblie ycioBusi. BoOOBbIE W pacTeHMs M3 3aCyLUIMBBIX 00JacTel HYKHO MPOCTO HAMOYUTh
nepeJ IOCEBOM, TaK KaK y HUX TBepJasi KOKypa, U IOCTaBUTh B TEIJIOE MECTO.

CemeHa, y KOTOPBIX 3apObIII IOJHOCTBIO HE pa3BUIICS, HY)KHO IOMECTHTh B TaKHe
YCIIOBHS, B KOTOPBIX 3apOJIBIII 3aBEpPIIAI OBl CBOE PA3BUTHE, T.€. «I03pEI». ITO CEMEHa SICEHS,
JKEHbIICHs, TUMOHHHMKA KuTaickoro. s no3peBaHus HaOyXIlIue ceMeHa JIOJKHBI M0JIeKaTh BO
BJIare u Teruie.

Cemena Oepesbl, canarta, celbAepesi YyBCTBUTEIbHBI K CBETY, U, €CIIM €r0 JOCTaTOYHO, TO
OHHM ObICTpO Bexo AT (16,4).

MHorue cemMeHa OBICTPO BCXOJISAT, €CIM MX MOAEp)KaTh NPU MOHMWKEHHOM TemmepaType —
npu 0°C wmm mpu +6°C B mecke, Topde Wi ommwikax. ODTOT TMPOLECC HA3BIBACTCS
cmpamugurkayuei. CeMeHa KaJlMHbl W JIAHJBIIA [POPACTAIOT TOJBKO IMOCIE JUINTEIBbHOU
cTpaTH(UKAINH, IPHYEM JIAH/IBIIIA — TOJIBKO Ha BTOPYIO BECHY.

[ToHsATHO, MOYEMy CeMeHa JbIHU WM NabMbl BCXOJAT MpH TemnepaType +25°C, KyKypy3bl
+12°C, a muenuns! qaxe mnpu 0 °. Beap v B3pociible pacTeHUs! IPUBBIKIN K TAKUM YCIOBHSIM.

[Tokoii ceMsH ¢ HeMpOHUIAEMON O0O0JOYKONW MOXKET OBbITh HapylleH HaMadyuBaHUEM B
KOHLICHTPUPOBAHHOM cepHOl Kuciote B TeueHue 15-60 muH. IIpoHHIIAEMOCTh KOXKYpbI CEMSH
MOYKHO YBEJIMUYUTh NPOKaJIbIBAHHMEM WM 00pabOTKOM ee HaxaakoM. Takoil mpolecc Ha3blBalOT
ckapuguxauueii(17).

Hekoropele cemeHa mnpuxoauTcss o00pabaThiBaTh CHELMANIBHBIMM  XUMHUYECKUMHU
(HampuMep, TEepPeKUChI0 BOAOpPOJAa) WM  (U3MOJOTHYECKHM AaKTHBHBIMH  BELIECTBAMU
(rubGbepenioBas KHUCIOTAa W UUTOKMHHWHBI), KOTOPBIE HAPYIIAIOT TIOKOW 3apoJbllied U
3aCTaBJIAIOT CEMEHa mpopactaTh. HekoTopele ceMeHa MPOMBIBAIOT BOJIOW C LENbIO yAICHUS U3
HUX BEIIECTB, TOPMO3AIINX MpopacTaHue (3).

OOBIUHO CceMeHa, KOTOpBIE JIETKO MPOPACTAIOT, TEPSAIOT BCXOXKECTh Yepe3 HECKOJIBKO
Hezenb. Cyxue ceMeHa MOTYT XPaHUThCSI HECKOJIBKO JIET, @ MHOTAA JIaXKe JIECSTKOB U COTEH JIeT.
bnaronapst cemenam 3apobii OyIyIIero pacTeHust B COCTOSHUM MOKOS CMOXKET 0JarornoiryqyHo
nepex1aTh TPyAHbIE BpEMEHA U MpopacTu B 0oJiee 01aronpHusTHBIX YCIOBUSIX.

1.4.Biiusinuve ycJIOBHH HA MPOPACcTAHHUE CEMSIH.

beicTpoe mpopacTaHue CeMsSH O4YEHb JKEIATEeIbHO, TaK KaK IPH 3TOM YMEHBIIAETCS
yrpo3a MOBPEXICHUS CEMSH HAaCEKOMBIMH, I'pUOaMU MM HEOJaronpUATHBIMU YCIOBHSIMH, a
TaKXKe MOeJaHus UX NTULAMK WU Ipel3yHamu. [[nd npopactaHus ceMeHn HeoOXOAMMBI BOJa,
TEIJI0, CBET, KUCIOPOJ U PA3JIMYHbIC IUTATEIbHBIE BEIIECTBA.

BOJIA. Cemena, BBIXOAS W3 COCTOSIHUSI TIOKOS, JOJOKHBI TIOIVIOTUTH HEKOTOpPOE
KOJINYCCTBO BOABI AJId TOTIO, I-IT061>I Y HHX B0306HOBI/IJII/ICB (1)I/I3I/IOJIOFI/I‘IGCKI/IG Hpoueccm,
CBSI3aHHBIE C TpopacTtaHueM. I[Ipopacraromme ceMeHa HENPEPHIBHO MOTJIOMAIOT KUCIOPOa U
BBIIACISAOT erICKHCJIBIﬁ ras, HpI/I 3TOM BBIACIIACTCA TCILIO. HpI/I JOCTATOYHOM KOJIMYECTBEC BOJbI
ceMs HaOyXaeT U MJIOTHAsI KOXKypa pa3phIBaeTCs.

TEMIIEPATVYPA. Ilpu 6naronpustTHoil TemnepaTtype GepMEeHTBl CEMEHH MEPEXOAT U3
HEAaKTHUBHOT'O COCTOSIHMS B akTHBHOE. [loJl nx neiicTBUEM HEpacTBOPUMBIE 3allaCHbIE BELIECTBA
MPEBPAIIAIOTCS B pAaCTBOPUMBIE: KpaxMmal - B caxap, *UpPbI - B TIIULEPUH U KUPHBIE KUCIIOTHI,
Oenku - B aMHMHOKUCIOTHL. OJHM ceMeHa CHOCOOHBI MpopacTaTh MPU JOBOJBHO HU3KHX
TEMIIEpaTypax, APYTUM ke TpeOyeTrcs Teruio. MUHUMAabHas, ONTUMAIbHAS U MaKCHUMallbHas
TEMIIEpaTypbl NPOPACTaHUs CEMSH 3HAYMUTEIBHO pPA3JIMYAOTCS y pa3HbIX BUIOB. Y BHJIOB
YMEPEHHO 30HBI OHU OOBIYHO HUXKE, YEM Y TPOITUIECCKUX.

CeMeHa HEKOTOPBIX PACTEHUM XOPOIIO MPOPACTAIOT MPHU MOCTOSSHHOW TEMIIEpaType, HO
OOJIBIIMHCTBY BUIOB CEMSH OOBIYHO HEOOXOIMMBI CYTOYHBIC TEMIIEPATYypPHBIC KOJICOaHNS.

CBET. BojabHIMHCTBO CEMSIH HE UYYBCTBUTEJIBHO K CBETYy M MPOPACTAET OJUHAKOBO
XOpOIlI0 KaKk B TEMHOTE, TaK U Ha CBeTy. Ho ecTb W Takue, KOTOpbIE CIIOCOOHBI MPOpacTaTh
TOJIbKO B TEMHOTE (MEJKOIUIOAHBIN PBIKUK, KJIOMOBHUK, MEPCUACKAs BEPOHHKA) WIH TOJHKO Ha
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cBety (Tabak, uepena). [IJis MaccoBOro MpopacTaHusi CEMsIH OOJBIIMHCTBA PACTCHUN Ba)KHA H
JUIMHA CBETOBOTO JHA. [l03TOMY pacTeHHs, BBICAKCHHBIC 3MMOM, MPOPACTAIOT XYXKE, YeM
BBICA’KCHHBIC B Mac.

KHUCJIOPO/I. IpixaHue HEoOXOOUMO Ha paHHEH (asze MpopacTaHHus CEMsH, MO3TOMY
CHaO)XeHHMEe KHCIOPOJOM BIHMSET Ha mpopactaHue. Kucmopon HEoOXOIUM AJIsl OKHCIUTENIBHO-
BOCCTAHOBUTENIBHBIX IPOLIECCOB B KJIETKaX. JTH IPOLECCHl CTUMYJIMPYIOT ACIEHUE U POCT
KIEeTOK 3apoabima. CeMeHa OOBIYHO HYXKIAKOTCS B OOJBIIEM KOJIMYECTBE KHCIOPOAA IJIs
IpOpacTaHus, YeM 3TO TpeOyeTcs Ui MOCIEAYIOIIEro pocTa MpopocTKoB. HekoTopsie cemeHa
JUIsL WX TpPOpalIMBaHUs TNPUXOIUTCS OCBOOOXKIATh OT KOXKYpbl, KOTOpas MpEensiTCTBYET
IIPOHUKHOBEHUIO KUCJIOPOJA K 3apOoJbllly. 3aMauyMBaHUE CEMSH B TEUCHHE HECKOJIBKMX 4acoB
YCKOpSIET MPOpAacTaHUe, HO MPOAOIDKUTEIbHOE 3aMadMBAaHUE 3aTPYAHAET JOCTYIl KUCIOpOJa K
CEMEHH, U CeMsI MOXKET MOTHOHY Th.

[MNTATEJIBHBIE BEIIIECTBA. IIpuTok nuTaTelbHBIX BEIIECTB K 3apPOJBIITY BBIBOJIUT
€ro M3 COCTOSIHUS TOKOSl, U HayMHaeTcsi pocT. B cemeHax ¢ OOJNBIIMM HMX KOJHUYECTBOM
IpopacTaHue MPOUCXOAUT Jierde. Tak ceMeHa ¢acou, UMerone OOIbIION 3armac MUTATeIbHBIX
BEIIIECTB, MPOPACcTyT ObIcTpee ceMsH Jyka. Ho it manpHeWInero pa3BUTHS MPOPOCTKA TaKKe
HE0OXO UMbl MUHEpAJIbHbIE BEIIECTBA, COJEPKALIUECS B MOYBE, B KOTOPYIO OBUIM MOCaXEHBI
cemeHa. [loaTroMy mepen MOCEBOM IOYBY OOBIYHO  YJIOOpPSIOT OpPraHUYECKUMH U
HEOpraHuYeCKUMH ynooperusmu (16).

1.5.Bansinune JIyHbl Ha pacTeHus.

N3BecTHO, 4TO HA PaCTEeHUs BIUSIOT JIEKTPOMAarHUTHBIE TIOJIs, a Takxke JlyHa.

Jlyna Bauser Ha KkoyieOaHWe OWOMOTEHIMANAa (PHEPreTHKH) pAcTeHUH U Ha HX
YCTOWYMBOCTh K  HEONArompusaTHeIM  BHemHUM  (pakTopam. CuilbHOE  BO3JCHCTBUE
rpaBUTalMOHHOTO mOoJs JIyHbl Ha 3eMHYI0 Ouocdepy BbI3bIBa€T, B YaCTHOCTH, HW3MEHEHUE
MarHuTHOTO Tmonss 3emnu. Kpome Toro, putmbl JIyHbI BIHMSIFOT HAa HW3MEHEHUS HOYHOMN
OCBEILIEHHOCTH, aTMOC(HEPHOr0 JIaBlIEHUs, TEMIIEpATypbl, HAlIpaBJIeHUs U CUIIbI BeTpa. Pabota ¢
pacTeHHMSIMM W TIOYBOM TMOKaszaja IeNecOoOOpa3sHOCTh pa3[eNieHus JIYHHOTO Mecslla Ha
cienytomue mnepuonasl: HoBomynue, pactymas Jlyna, Ilomnonynme, yOwiBatomas JlyHa.
(ITpunoxxenwue 3, puc. 1)

1.B HoBosyHue, koTOpo€ IJIUTCS TpW AHS — JAeHb nepen narod Hosonynwus, nata
HoBonynus u cinenyromuii nenp nociie HoBoayHus, — peKOMEHyeTCsl YHUUTOXEHUE COPHIKOB
U BpeauTeNeH, yaaneHne OOJIbHBIX M 3aCOXIIMX BETBEH, MOOETOB, PACTCHHM, BBIPE3Ka JUKOU
MOPOCIH U MPULIUIIKA OBOIIHBIX pacTeHuil. [Ipudem aenats 310 ciieayeT TOJBKO 3a JIEHb J0 U B
neHb nocine HoBomyHus, a BOT B caM JeHb HOBOMyHHS KyJIbTypHblE pacTEHHUsS Jydlle He
Tporath. He pekoMeHIyeTCsi — CesTh M CaXKaTh JI0ObIE PaCTEeHUs, IPUBUBATH U MIEPEIIPUBHUBATD,
PBIXJIMTH 3€MJII0 BOKPYT pacTEeHUI BO M30eKaHUE MOBPEKICHUS KOpHEH. JlomyckaeTcs noauB u
JIETKO€ PBHIXJIEHUE MOCJIE MOINBA.

2.Ilpu pactymieit JlyHe akTHBHOCTh OHMOIIONS HAMpaBlIeHa OT IEHTpa pacTeHus (KOPHEH )
K nepudepun BBEpX, OTUETO, TOBBIIIACTCS JaBICHUE HAI3EMHOW YaCcTH PACTCHHUS, TIOBHIIIACTCS
€e DHEpProHachlleHHOCTh. KOpHH e B 3TO BpeMs Majo peardpyloT Ha BCAKOIO poja
noBpexaecHus. [loatomy, oOpesass unu nepecakuBasi paCTeHUsI B OTOT MEPHOJ], MBI TEM CaMbIM
npoOyKaaeM CIsIIMe MOYKU, U U3 HUX OBICTPO pacTeT HOBas Mopociib. BaxkHo 3HaTh Mepy npu
oOpe3ke, HMHAa4Ye pPACTEHHE MOXXET HCTeYb COKOM M morubHyTh. Ha pactymeir Jlyne
pEeKOMEHAyeTCs: MOCeB, MOcajKa U Iepecaaka 3eJeHHBIX, JIMCTOBBIX, TUIOJOBBIX M 0axdeBbIX
KyJbTyp, MOCAJKa M Tepecajika IUIOOBBIX JEPEBbEB, STOJHBIX KYCTAPHUKOB W 3EMIISTHUKU,
00paboTKa 3eMJId, TIOJIMB U MUHEpaIbHBIC MOAKOPMKH (KOpPHEBas W BHEKOPHEBAs), 3aroTOBKa
YEPEHKOB NIl OKOPEHEHUS W MPUBUBOK, MPUBUBKA U TEPENPUBUBKA; 00padOTKa 3eMIISTHUKU U
ykopeHeHue ycoB. Ilpm pacrymeit Jlyne HaOmomaeTcss dYacTHYHOE OCHAOJEHUE CHIIBI
OPUTSHDKEHUS 3eMITH. DTO MPUBOAUT K TOMY, YTO PACTEHUS BIHUTHIBAIOT M3 MOYBBI OOJIBIIE BOIBI
U MHUKpO3JIEMEHTOB, TO ecTh OT HoBomynusi no IlomHonmyHusi pacteHusiMm TpeOyercst Ooblie
BOJIBI.
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3.B HonHonyHue (Toxe 3 AHS) pPEKOMEHIYETCs MPOPEKUBAHUE BCXOJOB, MPOIIOJIKA,
6opb0a ¢ COpHSAKaMU U BPEAMTENSIMHU, PBIXJICHHE 3€MJIM BOKPYT pacTE€HHi, OKyduHMBaHUE, cOOp
CEeMSIH U KOpPHEIUIOJ0B Ha ceMeHHuKU. He pekoMmeHayercs oOpes3ka epeBbEB U KyCTAPHUKOB,
NPUIINIIKA (TACBIHKOBAHUE) OBOIIHBIX PACTEHUH, IPUBUBKA U IIEPEIIPUBHBKA.

4.11pu yObiBatomieii JIyHe noBbIlIaeTcs AaBJI€HUE B MOA3EMHON YacTU. A Tak Kak KOpHU
o cBoeil mpuponae Oojee XpyHNKM M pPaHUMBl [0 CPaBHEHUIO C HAJ3E€MHOM YacThlO, TO
MOBPEXACHUE UX B ATO BPEMsI MOXKET BbI3BAaTh I'Mleib Bcero pacteHus. HaazemHuas ke yacth B
3TOT Mepuoj ciabo pearupyeT Ha nospexaeHus. Ha yOwiBaromeit Jlyne (nepuon 11—12 nueit)
PEKOMEHAyeTCS TOCEB W TOCa/JKa KOPHEIUIOAOB, JYKOBUYHBIX, KapTO(]ens; MpopeKuBaHHE
BCXO/I0B, YHUYTO)KEHUE COPHIKOB M BpEIUTENCH; NOJIMB U OpraHnYeckas MOAKOpPMKa (TOJBKO
KOpHEBas); oOpe3ka pacTEeHUW IJisi 3aMeUICHHS pocTa IMOOEroB; oOpe3ka YCOB 3EMIISTHUKH,
BBIKOIIKA IIBETOYHBIX JIYKOBHI, KIyOHEJyKOBHMIl M KIyOHEHl Ha XpaHEHHe; cpe3Ka LBETOB,
IpeIHAa3HAYeHHBIX JUIsl JOJATMX IEpPEeBO30K M XpaHEHUs; cOOp ypoxas Uil UIUTEIbHOIO
XpaHEeHHMsI; 3aTOTOBKU BIIPOK (CyILKa OBOLICH M (PYyKTOB, BapKa BapeHbs, KOHCEPBUPOBAHHE C
TepMooOpadoTkoit) (13).

1.6. Bausinue 31eKTPOMArHUTHBIX T0JIeil HA pacTeHusl.

KuzneneaTenbHOCTh JTIOOOTO OpraHU3Ma COMPOBOXKIACTCS NMPOTEKAHHUEM BHYTPU HETO
OUeHb CIA0BIX AJIEKTPUUECKUX TOKOB — OMOTOKOB (OHM BO3HMKAIOT KaK CIIEACTBUE
IIEKTPUYECKONW aKTUBHOCTH KJIETOK). BHOTOKM MOpOXKIat0T MarHUTHOE U AIEKTPUYECKOE OIS
OpraHu3Ma, BBIXOJAIINE 32 MPEeIibl JAHHOTO XKHUBOTo cyuiectsa (19).

Hama nianera umeer He TOJIBKO CBOIO arMoc(depy, HO M 3JIEKTPUYECKOE M MarHUTHOE
nojis. B nponecce sBomronuu Bc€ KUBOE Ha 3eMile MPUCIOCOOMIIOCHh K 3TUM MOJISIM, U JIF000e
HapyLIEHUE €CTECTBEHHBIX 3JIEKTPOMArHUTHBIX I0JIEW 3€MJIM BBI3bIBAET OTBETHYIO PEAKLUIO,
KOTOpasi OTMEUEHa UCCIIEA0BATENsIMU Yy PACTEHUI U Y )KUBOTHBIX, B TOM YHCJIE — U Y YEJIOBEKA.
[lo MHEHHIO HEKOTOPBIX MCCIEAOBATENEH, CEMEHA pearupyroT Ha MAarHUTHOE IoJe 3eMIH, TO
€CTh MpPEKpacHo "3HatoT", rae ceBep, a rae 1or. [Ipu 3ToM OHM yCBaMBarOT MarHUTHYIO SHEPTHUIO
U TIepeBOJAT €€ B HEeoOXOauMoe A HHUX 3JeKTpuuecTBO. IlepBble OMBITHI MO BIMSAHUIO
MarHeTu3sMa Ha pacTeHHs IOCTaBJIEHBI OKOJO CTa JIeT TOMY Ha3aa (paHIly3CKUM
ecrectBoucnbiTaresieM ['panno. M3 aByX cemMsH ¢ OJMHAKOBOW J3HEPruer MpOpacTaHus OAHO
YUEHBIIl OCTAaBMJI Pa3BUBATbCS B OOBIYHBIX YCIIOBHSX, a JPYroe «3a’KpaHupoBaiy». JIMmeHHoe
€CTECTBEHHOT'O 3JICKTPOMArHUTHOTO IOJISl paCTeHUE pa3BUBAJIOChk ropasno meanennee (20). Ecnu
pacTeHus W JKMBOTHBIE, TaK WJIM MHa4e, OTBEYAIOT Ha HJIEKTPOMArHUTHBIE CHJIbI 3€MJIH,
€CTECTBEHHO MPEAIOIOKUTh, YTO OHU OyIyT pearupoBaTh U HA HCKYCCTBEHHBIE MOJIS.

DJEeKTpOMarHuTHBIE TOJIS U U3ITyUYeHHs OyKBaJIbHO IPOHU3BIBAIOT BCIO Onochepy 3emin,
MO3TOMY MOXKHO TOJaraTh, YTO 3JIEKTPOMArHUTHBIC TOJS OMOTOKOB JKMBBIX CYIIECTB CHIIpAJIU
KaKyl0-TO pOJb B ABOJIOLMM OPraHU3MOB, M YTO 3TO KakK-TO OTPA3WIOCh Ha Mpoleccax HX
KU3HeAeATeNIbHOCTH. OHAKO ¢ pa3BUTHEM LIMBUIIN3ALMH, CYIIECTBYIOLINE €CTECTBEHHBIE OIS
JIONOJIHWIIUCh Pa3IMYHBIMU IMOJIAMU M M3JIYyYEHUSMHU aHTPOIIOT€HHOTO MPOMCXOXKAEHUS (T.e.
CO3/1aHHOT'O YEJIOBEKOM), M 3TO TOXKE CBHIrPajlo, & TOYHEE MPOJOJIKAET UIPATh POJb B Pa3BUTHUU
BCEro »KMBOro Ha 3emiie. Bce MbI Buzaenu B JieCy NMayTHHY, COTKAHHYH HCKYCHBIM TKauOM-
naykoMm, M OapaxTalouIMxcsi B HEM HAaceKOMBIX. B oTnuume OT maykoB, YeJOBEK co3Jall Mpu
IOMOIIM PAAMOTEXHUUYECKUX U PAJAUO3JIEKTPOHHBIX MPUOOPOB HEBUIUMYIO AJIEKTPOMArHUTHYIO
NayTUHY, B KOTOPOH Bce MBI «OapaxTaeMcs», He mojao3peBasi 00 3ToM. OCOOEHHO CHIBLHO OHA
pa3pociack B IOCIEIHUE TOAbl. MOIIHBIE TMHUU IEKTPONEPeaud BEICOKOTO U CBEPXBBICOKOTO
HaNpsDKEHUS, HE MEHEE MOIIHbIE M MHOTOYMCJIEHHBIE PAUo- U TENENEPENAOINe CTAHIINH,
KOCMHMYECKHE PETPAHCIIATOPHl — BCE 3TH MAJEHbKHE M T'MIAHTCKUE MAayKH IJIETyT BOKPYT Hac
CBOM HEBUAMMBIC MAayTUHBI U3 3JEKTPOMArHUTHBIX Tojel. M yem Gojblie Mbl OKpykaem cels
9TOM «IIayTUHOW», TEM Ba)KHEE CTAHOBUTCS JUIsl HAC Y3HATH O TOM, KaK JEHCTBYIOT Ha BCE JKUBOE
CO3/IaHHBIE MPUPOON U HAMH CAMUMU AJIEKTpOMAarHuTHbIC mosist (11).

JIONOJUIMHHO M3BECTHO, YTO AJIEKTPOMArHUTHBIE BOJIHBI OKAa3bIBAIOT BIMSHUE HA JHO0OM
KUBOM OpraHu3M, B TOM 4YMCJIE M Ha pacTeHus. B 3aBUCMMOCTH OT 4acTOThl U MOIIHOCTHU
U3JTy4YEHUsS 3TO BJIMSHUE UMEET CBOM OCOOEHHOCTH. ECTh NaHHBIE O TOM, YTO HCKYCCTBEHHBIE
MarHUTHBIE TIOJIST YCKOPSUIM MpOpacTaHhe CEeMsIH OBCa, MIIEHUIbI, p>ku, 00008, orypuos. 1 Bor,
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YTO XapakTepHO: JeHCTBUE ciaboro mossi okasbiBasioch Oosiee 3ddexTuBHbIM (21).
OJEeKTpOMarHuTHbIE  TOJII ~ HapyLIaloT ~ €CTECTBEHHbIE  IMPOLECChl  OHMOPEryJIsIuH,
OCYUIECTBIIIEMbIE 32 CYET OMOTOKOB OYEHb MaJOM BENWYMHBI. ECIM 31eKTpOMarHuTHBIE MOJIS

HEOOJIBIIION CUIIBI MOTYT YCKOPUTH HEKOTOPBIE MPOIIECCHl B PACTEHUSX, TO CHIIbHBIE — CITIOCOOHBI
JlaXKe TIOTyOUTh pacTeHHE.

2.1IpakTuyeckasi 4acThb
JKcnepuMeHT: «PaKTopbl, BIUSIOIINE HA IPOPACTAHHE CEMSH»

ge.]'[b: OHpeILCJII/ITI:, KaKHC yCJIOBUA U KaK BJIMAIOT HAa IPpOpaCTaAHUC CCMAH

2.1 «Habnrwoenue 3a ckopocmwvio npopacmanus
CEMAH PA3TUYHBIX DACMEHUID).

Ilenv pabomer: Onpenenutb, OJUHAKOBA JIM CKOPOCTb IPOPACTAHUSA CEMSH Pa3IU4HBIX
pacTeHuN.

I’IC”OJlb3yeMble céemena:

-TIOJICOJTHEYHUK — 5 IIT. -peauc - 15 mr -000b1 - 5 mT.
-TyK -15mr . -KamycTta - 15 mr. -acob — 5 mr.
-HACTypUUs - 5 mwr. -orypeu - 5 mr. -ropox — 5 mr.
-ykpon  — 15 .

Oobopyooeanue:

-KPBIMICYKHU IJIA IMpopaliuBaHus CEMAH, BJIaXKHAA MapJisd

Xo0 pabomut.
[Tomoxwumu 71st popalBaHusl CEMEHA Pa3IuYHBIX pacTeHuid Ha 14 muei. Obecneunn
3 ycnoBusa Uil LPOpAcTaHUs CEMSH: HAJIWM4YME CBETa, BOABI M JOCTyl Kuciopona. Bemu
HAOIO/IEHUs, BCE M3MEHEHMs 3alMChIBalM B JHEBHUK. 3a(QUKCUPOBAIN OTAEIbHBIE ATarbl
HaOmronenuit Ha ¢poroanmnapar (IIpunoxenue 4, ¢poro 1, 2, 3).

/Ineenux naoaooenuii:

2 3 3 3 3 3 3 §
. S 3 = = 2 2 = = g 5
Has3zeanue pacmenuii, S < < < < N = S =
S ~ N o [P ~ S : g‘ ]
cemena Komopuix 2 3 2 3 5 N - = S :
npopawueanu S & 5 & & 2, S = F
S =) = = S = ~ N
ROOCONIHEUHUK 2 3 3 3 4 4 4 80
ozypey 0 1 3 3 3 3 3 60
b0bbL 0 0 2 3 4 5 5 100
dacons 2 4 5 5 5 5 5 100
20pox 0 1 2 2 2 2 2 40
YK 0 0 0 0 3 5 6 40
Hacmypuus 0 0 0 0 0 0 0 0
peouc 0 3 7 9 10 11 11 73
YKpOR 0 0 0 0 0 3 5 33
Kanycma 0 3 5 6 8 8 8 53

Buwieoowi:

brictpee Bcex mpopocnu ¢acoib U MOACOTHEUHHUK, MOTOMY YTO Yy HMX CEMSH OYEeHb
OOJIBIION 3amac MUTATENBHBIX BEHIECTB. B TakoM KPYIMHOM CEMEHH, B CEMSIOJISAX, MOMEIIACTCs
MHOT'O TMHTATENbHBIX BEIIECTB, MOITOMY CEMeHa TakK ObICTpO U MpopacTaloT. To ke camoe
MOKHO CKa3aTb HW TMpo OO00BI, TOIBKO OHHM TMPOPOCIH HUYyTh I[I03KE, BO3MOXKHO W3-3a
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HEJOCTATOYHOT'O KOJTMYECTBA BOBI B KPBIIICUKE (CEMEHA OYCHD KPYITHBIC U MOTJIOMIAIOT BOJIBI
Oonbllle, YeM Apyrue, a Kpbllleuka mo o0bemy manoBaTas). M3 Bcex ceMsH-IpelcTaBUTeNeH
ceMericTBa 0000BBIX TJIOXO0 MPOpoc ropox. CKopee BCero, 3To 3aBUCUT OT KauyecTBa CeMsiH, T.K. 3
CEMEHHM M3 5 He MPOpOociH BOOOIIE, a 2 MPOPOCHINX MOKa3adl HEIUIOXHE Pe3yNbTaThl (Kak U
JIpyTUE TIPEICTaBUTENIN CeMecTBa OOOOBBIX).

CeMeHa pearica MPOPOCIH JTOBOJIBHO OBICTPO, XOTh OHU U OYEHb MalIeHbKHE. JTO, IO-
BUJMIMOMY, CBSI3aHO C OCOOCHHOCTSIMH CaMOro pacTeHus. Ero BererannoHHBIA mepwop (OT
popacTaHus CEMEHHU A0 MoNydeHus ypoxkas — 15-20 gaeit). UyTh OTCTAIOT OT peanca ceMeHa
karmycTel. OHU TIPOPACTAIOT JIOBOJILHO OBICTPO, HO HE TaK aKTUBHO, Kak pemuc. JIyk, ykpor
npopacTaiy MeajeHHee BCeX, MOTOMY YTO CEMEHAa Y HUX CaMble MalleHbKHE U MUTATEeNbHBIX
BEIICCTB B HUX MCHBIIIE BCETO.

Orypipsl ToKa3anu CpelHUE Pe3yJbTaThl: MEepPBbIE MPOPOCTKU MOSBHIUCH Yepe3 2 THS,
npopociio 60% cemsiH. CemeHa OTypIIOB HMMEIOT JIOCTATOYHOE KOJHMYECTBO MHUTATEIBHBIX
BEIIECTB, HO 3TO Oo0Jiee TETI0NI00UBOE pacTEHUE, MOATOMY CEMEHA IPOPOCIH HE TaK OBICTPO.

CeMeHa HACTYPITUHU HE TIPOPOCIIA BooOIe. Buammo, it BEIXOAa MX U3 COCTOSHUS MTOKOS
HEOOXOMMBI OCOOEHHBIE YCIIOBUSI OKpY KalolIei cpepl (TeMHOTa, 0ojiee ATUTENbHBIN Mepuo
npopactanus). Bo3MoxHO, ceMeHa HaXOJsATCA Ha JTare J03pPEeBaHUs, T.K. OHU OBUIM COOpaHbI
ocennto 2007 roma, u uMm notpedyercs ene 4-5 Mecs1eB MOKOs.

Takxum 0Opa3om, Ha IPOPACTAHUE CEMSIH BIIUSIOT CIeAyIONINe (PaKkTOphI:

- HaJIMYMEe M KOJUYECTBO MUTATENbHBIX BEIIECTB, HEOOXOAMMBIX ISl DPa3BUTHS
MPOPOCTKA;

-0COOCHHOCTH BHJA, COpTa pACTeHHs: HallpUMep, CEMEHa TEeIUIONIOOUBBIX pacTEeHUI
POpAcTalOT JOJbINEe U TPeOyIOT O0Jiee BRICOKMX TEMIEPATyp, a CEMEHa PACTeHUN C KOPOTKUM
BEreTallMOHHBIM MEPHOOM MIPOPACTAIOT U PA3BUBAIOTCA OBICTpEE IPYTHX.

2.2 «Bausanue menna, ceema, 600bl HA NPOUECC RPOPACHAHUA CEMAHY

IJenv: onpenenuTh, MpHU KaKUX yCIOBUSAX (HAJMYHME TEIUIa, CBETA, BOJbI, MUHEPAIBHBIX
BEI[ECTB) CEMEHA PACTCHUH IPOPACTAIOT JIydIle.

Onovim A.

Hcnonv3zyemsle cemena: ceMeHa peiuca, yKporna 1 JIyka.
Qbopyooeanue: 4 eMKOCTHU C 3eMJICH JJIs1 BBICAXKMBAHUS CEMSIH.

Xo0 pabomepl.

B 4 émxoctu ¢ 3emnéil ObLIM MOCa)XeHbI MO 3 psiia CeMsiH: YKpoI, penuc, jJdyk. OgHa
€MKOCTb OblIa IIOCTaBJIEHA B TEIUIOE MECTO, MOJIMBAIACh, HAXOWIACH HA CBETY. BTopas émkocTh
— OblIa B TeIUle, IPU CBETE, HO HE MOJMBANach. TpeTbs eMKOCTh — CTOSAJIA B XOJOJHOM MecTe,
Ipu cBeTe, NojiuBajachk. YeTBépras — B TEMHOTE, B TEIUIOM MECTE, MOJUBAIach. Pe3ynbraThl
omnbiTa 6bUTH 3aduKcupoBanbl uepes 14 gueit (Ilpunoxenue 6, poro 1).

HOlelleHHble pe3yiomamal’

YCIIOBHUS]
4 yCcloBUSL: CBET, 3 ycnoBus: CBeT, | 3 yCIOBHUS: TEIUIO,
3 ycioBust:
TEIUIo, BOAA, BOJA, BOJIA,
CBET, TEIUIO, MUHEPAJbHbIS
MUHEpaIbHBIC BeIeCTEa MUHEpaIbHBIC MUHEpaIbHbIE
BelecTBa BeIlleCTBa BelecTBa
(ITpunoxenue 6,
(ITpunoxxenwne 6, (ITpunmosxenwue 6, (ITpunoxenue 6,
¢doto 3)
oM ¢doto 2) ¢doto 4) hoto 5)
IIpopocTku
Bzommm HEPOBHO, YaCTsAMMU. JJIMHHBIC, TOHKUC,
B3ouuim poBHBIM P
YKpOII [IpopocTku TOHBIIE U He B3ommm OJieTHO-KENTON
psaoM, KperKue
Onennee OKpacKH
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TyK

B3zouum akTuBHO,
POCTKH KpETKHe,
OoJiee KpyITHEBIE

Bzouuio nonpsina,
MPOPOCTKU KPEIKHE

TTosgBHUIICS TOTBKO
OJIMH MIPOPOCTOK

[IpopocTku
BBITSTHYBIIHECS,
Oemoro mnBera

pemwc

Poctku kpenkue,
Oouee KpyTHBIE,
SPKO-3€JIEHOTO
[BETa

PocTku Gonee kopoTkwme,
OiemHee 1o BeTy, CTeOIN
Toubire. CeMeHa ObLIH
MOJTUTHI OJTUH pa3 pH
IIOCEBE, BUIUMO, TOM BOJIBI
XBaTHIIO TOJIBKO ISt
MpopacTaHus CEeMsH, HO He
JUTS. JaTbHEHIIEro UX
HOPMAJILHOTO Pa3BUTHSI.

QueHp OO0 HE
MOSIBJISIINCH
BCXOJBL.
IIpopocTku
MaJlEHbKHE,
«XUIIBIEY,
B3OIILTH PEIKO

[IpopocTku oueHb
JUIMHHBIC, KPETIKHE,
HO OeJible U
«PaXUTHIHBICH

Onwvim b.

HC"Oﬂb3yeMble cémena.; CCMCHa (l)aCOJ'II/I

Oobopyooeanue: 4 607112, BIaXKHAST MapJIs.

Xo0 pabomepl.

B 4 6monna mbel ook cemena ¢aconu (o 10 mT.). OgHOo Oro/IIe MOCTaBWIA B
TEMII0e, CBETIIOE MECTO, 100aBisuin Boxy. Bropoe - B Temso, npu cere, HO 0e3 Boabl. TpeTbe
OJIOZIIIE CTOSUIO B XOJIOAHOM MECTE, TPU CBETE, N00aBIsLIH Boxy. UeTBEPTOE — B TEMHOTE, B
TEMIOM MecTe, ¢ Bo10i. Pe3ynbTaThl onbiTa OblTH 3a(hUKCUPOBAHBI Uepe3 7 THEH.

Ilonyuennvie peynomamut:

yCII0BUS]
3 yCIOBHUSL: CBET, 2 ycJOBHSL: 2 yCJIOBHUSI: CBET, 2 yCIOBHS: TEIIO,
TEII0, BOJA CBET, TEIUIO BOZA BOJIA
ceMeHa » BOA ’ 8 A
Hauanu Hauanu npopacrats
Cranu nosiBIAThCA
npopactaTh yepe3 | CemeHa He IPOPOCIH. gepes 1,5 cyTok.
POCTKH TOJIBKO Ha
1,5 cyToxk. Biraru, kotopas Oplia Ha S cvTKH IIpopocTku
IIpopocnu Bce MapJie, XBaTHJIO TOJIBKO YT JUIMHHBIE, TOHKHUE,
¢acoms PazBuBanuce B
ceMeHa. Ui HaOyXaHus CeMsH, MEJUIEHHO HO 6em10-x&nToro
ITpopoctku HO BCKOPE OHH OIISATh . OCTKI/’I 1BeTa (He
JUTMHHBIE, YCOXJIH. bop BbIpabaTbhIBaeTCA
N KOPOTKHE
3enéHbIe, KPETIKHe xJ10pou)

Cwm. npunoxenue 6, ¢poto 6.

Buwvieoovt no oneimam A u b:

JUis HOpPMaJbHOrO NPOpPAcCTaHUSl CEMSH HEOOXOIMMBI: HHTEHCHBHBIN CBET, TEIUIO,
peryisipHblii moiuB. be3 cBera MpOpPOCTKH BHITATHBAaIOTCA. PacreHue mpuoOperaer OienHyro
okpacky. be3 Ttema cemeHa MoryT BooOlle He NpopacTd, JHOO0 MPOPOCTKH CTAHOBATCS
«XWIIBIMUY, peAKUMHU. be3 BOAbI TPOPOCTKU Pa3BUBAOTCS XYyXKE, UMEIOT MEHEE IPKYIO OKPACKY.

2.3 «Bauanue naauuus 600ol 4 00CMyna Kuciopooa

Ha npopacmanue CeMAH)).

lleflb.' OMIPCACIINTD, KaKOC BJIMAHHUC OKA3bIBACT KOJWYCCTBO BOIBI U OOCTYII KHUCJIOPOAa

Ha TIPOpacTaHHe CEMSH.

HC"Oﬂb3yeMble cémena.; CCMCHa (baCOHH.

Oobopyooeanue: 3 60112, BIAKHAST MapJIs.
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B 3 Gmronnia Ob0H os10KeHBI 110 10 ceMstH dacomu 1iis mpopanBanus. B ogHO 61roie
OBUIO HAJIMTO BOJBI CTOJBKO, YTOOBI OHA CKphIBAJIa CEMEHA IOJIHOCTHIO. B Xone ombiTa Boaa
MIOCTOSIHHO TTOJUTMBAajIack. B apyroe Oio/iie Boga MOKphIBajia CeMEHa JIUIIb HAIOJIOBUHY, YTOOBI
OHHU MOTJIH JbINIaTh. Bona Taxke momiuBaiachk. B TpeTbeM Outo/iiie ceMeHa ObLTH TIOJI0XKECHBI Ha
cyxyto mapiio (I[Ipunoxenne 7, ¢oro 1). Pesynmprarel ombiTa ObUH 3apuKCHpOBaHBI depe3 7

JTHEN.

Ilonyuennwvie pezynomamot:

CCMCHa

YCJIOBUS]

HocTyn xucnopoja,
JIOCTaTOYHOE KOJIUYECTBO
BOJIBI

be3 noctyna xucnopoja,
JIOCTaTOYHOE KOJIHUYECTBO
BOIBI

Hoctyn kuciopona,
OTCYTCTBHE BOJIBI

¢aconp

Cemena npopociu, T.K. s
3TOr0 OBUTH CO3aHbI
HEOOXOTUMBIC YCIIOBUS:
OHU OBUTH YBIIaXKHEHBI H
JIBIIIAIINA KACIOPOIOM.

CeMeHa HaOYXJTH, HO HU
OJTHO M3 HUX HE MPOPOCIIO,
T.K. He OBLJIO JOCTyTIa
BO3/yXa, 3HAYUT CEMEHA HE
MOJYYaIH KUCIOPO/I.
Hanuuure Bosibl 0kazaioch
HEOCTATOYHBIM JIJIS
MpOpacTaHusl, T.K. CEMEHa
HE MOTJIY JIBIIIATS.

CeMeHa OCTaJINCh B
COCTOSIHUU TOKOSI, HUKAKHX
MIPU3HAKOB MPOPACTaHUS HE

nposiBuiock. CeMeHa
WMMeNH JOCTYII BO3yXa,
neimrani. Ho aToro
0Ka3aJ10Ch HEJOCTATOYHO
JUIS UX TIPOpacTaHusl.

Bbi6oowvt: ]Jns1 HOPManbHOTO TMPOpAcTaHHWs CEMsSH HEOOXOJMMBI Bjara W JOCTYII
kucaopona. 1Ipu oTCyTCTBUM BOABI CEMEHA HE BBIXOIAT M3 COCTOSIHUS IOKOS, IIPU OTCYTCTBUU
KHCJIOPO/ia CEMEHa He JIBIIIAT, a CJIeJ0BATEIbHO, TOTHOAIOT.

2.4 «Bauanue memnepamypst 600bl HA RPOPACMAHUE CECMAN).

Ilenw: onpenenuTh, MpU KaKOM TeMIepaType BOAbl ceMeHa (pacoiu MpopacTaroT Jyulle.

I’IC"OJ'lb3yeMble cémeHna: CCMCHa (baconn.

Oobopyooeanue: 3 6ro/11a, BIAKHAS MapJIs.

Xo0 pabomui.

B 3 O6monna Owimu mososkensl o 10 cemsH (aconu ans mpopammuBaHusi. B omHoOM -
ceMeHa ObUIM 3aMOYEHBI X0JI0HOH Bo10i (t = +8°C), B IpyroMm — KOMHaTHOM TeMIiepatypsl (t =
+25°C), B TpeTheM — ropsiueid Boaou (t = +48°C) (Ilpunoxenue 8, ¢poto 1). PesynpraTsl onbita
obutn 3adukcupoBanbl yepe3 S ([Ipunoxenue 8, goto 2), u yepes 14 aueii (Ilpunoxenue 8,

doto 3).
IHonyuennwie pezynomamot:
t BOJIBI Uepes 2 nns Uepes 5 gneit UYepes 7 nHeit Uepes 14 nueii
PasBuBaroTcs
1- He mpopoc, y OTHOTO
o 8 mT., cpenHss WHTEHCHUBHO,
+8°C IIpopocio - 2 MOSIBUJIUCH TIEPBbIC
mHa 0,9 cM HEKOTOPBIE MPUOOPETH
N HACTOSIIINE JTUCTOUYKH
3eNEHYI0 OKPACKY
PasBuBarotTcst Gomee
9 POpPOCTKOB, WHTEHCHUBHO, [Ipopocnu Bee, y IByX
+25°C IIpopocno -7 | cpenHss AuHA — OOJIBILIMHCTBO MOSBUINCH IIEPBEIE
1,2 cwm, IpruOOpeIH 3eIEHYI0 HAaCTOAIIME JTUCTOYKU
OKpacky
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2- He mpopociaH Booo1Ie,
OCTaJbHBIE POPOCTKH
OUY€Hb KOPOTKHE,
JIOBOJIBHO cllabble

7 IPOPOCTKOB,
CpeIHss IHA —
0,95 cm.

PasBuBarotcs citabo,

ERAAS OyITO «3aMepim»

IIpopocino - 3

Buisoowr: Jlnst mpopactanus cemsiH (aconud OoJbllle TOIXOIUT BOJAa KOMHATHOM
TeMHepaTprI, XOTA CEMECHA HCIIJIOXO HCpCHOCHT 148 XOJIOIIHYIO BOI[y. A BOT FOpH‘-IaSI BOAda IIJIOXO
BIWSCT Ha mNpopammBaHue cemsH ¢aconu. CemeHa CHOCOOHBI MPOPACTH, HO POCTKH
pa3BuBaloTcs xyxke. Takum 0o0pa3oM, BBICOKAs TeMIlepaTrypa BOJbl MOXKET CTaTh HETaTHBHBIM
(bakTOpoM B IpOpaIIMBAHUN CEMSIH.

2.5 «Bausanue 31eKmpomMazHUmMHbLX 60JIH U MY3bIKU

Ha npopacmanue CemAan (I)acwm».

Ilenw: ompenenuTh, KaK BIMSIOT 3JEKTPOMAarHUTHBIE U 3BYKOBBIE BOJIHBI (My3bIKa) Ha
npopacTaHue ceMsiH (acoiu.

Hcnonvzyemole cemena: cemena Gacoiu.
Obopyoosanue: 3 61101112, BIaXKHasE MapJis.

Xo00 pabomur. B 3 Gimronna 6w monoxkeHsl o 10 cemstH aconu mist npopamuBaaus. OnHO u3
HUX ITOCTABUJIM HA pabOTAIOIINil TENEBU30P — NCTOYHUK JIEKTPOMATHUTHBIX BOJIH, IPyTroe — Ha
¢doprernmano. [Ipudyém 3aMeTHM, 4TO TEIEBU30P BCETIa OCTABAJICS BKIIOUEHHBIM B PO3ETKY, a
JUIs CeMsIH Ha (popTenuaHo MHOM nepuoandecky ucnoiHsiach conatua Ne 3 M. KnemenTu 110
Makop (Becénas, JIErkas My3blka). TpeTbe OJIroALe ceIaal KOHTPOIBHBIM C JOCTaTOYHBIM
KOJIMYECTBOM TeIlIa, CBeTa U BOBI. Pe3ynbTraTsl onbITa ObUTH 3apUKCUPOBAHBI Uepe3 5 qHel
(ITpunosxenue 9, ¢hoto 1) u uepe3 10 queii (Ilpunoxenue 9, poto 2,3).

Ilonyuennvie pezynomamut:

Ilpopocno Yepes 2 | Yepes 3 Yepes 5 Yepes 7 Yepes 10
Yenosun npopacmanuz yepe3 1 oenv OHA OHA Oneil OHell Oneil
9, 9, 9,
Hopmansusie 1 3 7 CpenHsst CpenHss CcpemHsist
IUIAHA mmHa 1,3 | mmaa 2,1
1,15cm cM cM
8, 10, 10,
C so30eiicmeuem 5 6 7 CpenHsst cpenHssa cpemHss
IIEKMPOMAZHUMHBIX G0JIH mmvHa 1,2 | nouea 1,3 | gnwHa 3,2
cM cM cM
10, 10, 10
C s030eiicmeuem my3vlKu 1 5 7 CPeA CPEAHIA CPEMA
qHa 1,2 JUIAHA mivHa 4,3
cM 1,45 cm cM

Boieoowr: OJICKTPOMATrHUTHBIC BOJIHBI BJIUAKOT Ha CKOPOCTH IMPOpACTaHUA CEMSAH — OHU
Ha4YWHAIOT IMpopacTaTb paHbIIC, 4€M CCMCHaA B OOBIYHEIX YCIIOBUAX, MMPOPOCTKU PA3BHUBAIOTCA
9yYThb 6BICTpCe. 3ByKOBBIe BOJIHBI, B 4YaCTHOCTH (I)OPTGHI/IaHHaH MY3bIKa, TAKXKC OKa3bIBAIOT
MOJIOKUTENLHOS BJIMSHHE Ha ceMcHa. B Hamiem ClIydyac YBCIMYMIACh BCXOXKCCTH CCMSAH, U
IMPOPOCTKHU IO MY3BIKY POCIIU 0oJyiee MHTEHCUBHO.
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2.6 «Bauanue cocmaea 600bl HA NPOPACMAHUE CCMAN).

Ilens: omnpenenuTh, Kak BIMAET COCTAaB BOJIbl (HAIMYME MHHEPATbHBIX COJICH,
YTJIEKUCIIOTO Ta3a) Ha MpopacTaHue ceMsH (acoiu.

HC"Oﬂb3yeMble cémena.; CCMCHa (l)aCOJ'II/I.

Oobopyoosanue: 15 BaHHOUEK, BIIa)KHAsI MapJisl, MUHEPAJIbHbIE U TUTHEBBIC BOJIBI:
- CepeOpsHas Boaa [lpubaiikanbs;

- UeOoropckas npupoHasi ra3upoBaHHasi MUThEBast BOJA;

- Yeboropckast pupo/iHasi Hera3upoBaHHAs MUTHEBask BOJA;
- MunepansHas Bona Kyka-7;

- MunepanbHas Boga ManbTHUHCKas ra3upoBaHHas;

- MunepanbHas Boga ManbTuHCKas 0e3 rasa;

- MunepanbHas Boga Hap3an HaTypanbHOM ra3anuu;

- MunepanbsHas Bona MpkyTckas ra3supoBaHHas;

- MunepanbHas Boga AHrapckasi ra3upoBaHHasd;

- [IutbeBas Boaa baiikana, ra3upoBaHHas.

A Takke JAMCTWIUIMPOBAHHAs BOJA, Tanas Boja, ropsvas (OCTY)KEHHas) BoJa W3
BOJIONIPOBOJIA, XOJIOJHAS BOAA W3 BOJONPOBOAA (KOMHATHOW TEMIIEpPaTypbl), KUTISTUCHAS BOJA
(KOMHATHOM TeMIEepaTyphl).

Xo0 padomepl.

B BanHOukM ObuTH MOOXeHBI IO 10 cemsiH (aconu ans npopanmBanus. Bce BAHHOUKHT
OBLTM TIONIMCAHBI, CEMEHA 3N pa3HbIMH 1O coctaBy Boaamu ([Ipunoxkenue 10, Tabm.l)
OJIMHAKOBOM TEeMIIepaTyphbl, MOCTaBJICHBI B OJHO MECTO C OJMHAKOBBIMU TEIUIOBHIMH U
ceeroBbiMU  ycioBusimu  (IIpunoxxkenne 10, ¢oro 1). Konewnsle pe3ynbTaThl OBLIH
3auxcupoBansl uepe3 10 queit (Ilpunoxenue 10, dporo 2).

HOlelleHHble pe3yiomamal’

3
=
S
Haumenosanue 3 3 g
600bl Yepes 1 oens Yepes 3 Ousn Yepes 5 oueit Yepes 10 onen g
S
g
X
IIpopocno 7 [Ipopocino 8 cemsin
VY nByx [TostBunocs 2 Pop bop ’
censi bonocTka. v 5 | CEMAH, CPEH OKpPAacKy He
Cepeﬁpmfaﬂ 600a [N, p IJ)IOHH J’I;’ IUIMHA WU3MEHUIIH, CPETHSSA 80
ITIpubaixansa Y Y npopoctkos 0,6 JIMHA IPOPOCTKOB
KOXypa KOXypa
cM 1,5cm
ITosBucs 1 IIpopocio 3 IIpopocio 8 IIpopocino 10 cemsH,
Heobozopckas KPOXOTHBIH CEMEHH, y CEeMSTH, CpEITHSISI CpenHsisl ITHHA
npupoonas POPOCTOK, OCTaJIbHBIX JUTHHA npopocTkoB 1,1 oM, 100
Heca3upoeannan | pong crerka JIOTIHYJIa npopoctkos 0,4 BOJIa ClIETKa
numveeas 600a HOTEMHEA KOKypa cM oTeMHeNa




VY nByx ceMsH IIpopocno 2 cemenn,
Hebozopckan JIOTIHYJIa POCTKH OelbIE,
npupoonas bes . KOXKypa, Boja | IIpopocio 1 cems | koporkue (0,5 u 1,2
casupoeannas H3MCHEHIH clierka CM), BOJIa ClIeTKa
numveeas 600a HOTEMHEA oTEMHENA
Cemena He
Bona Ha cemenax
OKpacwiach B MOSIBUJICS 1POPOCIH,
Munepanvnas TEMHBIH be3 uzmeHenuit | coseBoit HANET, CIOTEMHCIH,
0da Kyka-7 L[BET, CEMEHA OKpacKa CeMsH — TIOKPELTHCD HATETOM
HAOyXJIH TEMHO-CHHSIS COIH. Hl\feIOT
HETPUATHBIN 3arax.
3 ceMeHH
CeMeHa HaOyXJIH, Y 3 o tomeia OJIOTIAJIUCH, HO HE
Munepanvnasn HO KOXKHIIA HE Y popocCiIy,
o Bes f— KO’KHIIA, OCTAIbHbIE CMOPIIHITHCE,
Mansmunckan M3MCHEHHH [TosiBuIach CMOPIMITHED, HOKPELIHCE
oe3 2aza pBIKEBaTAast oxpacka HEOOIBIIMM HANETOM
oKpacka. COXpaHsiCTCA COITH, OKPACHITHCE B
PBDKHIA I[BET.
2 ceMeHHu
Cemena V 2 cemsan 10JIOIAJINCH, HO HE
Ha0yXJIH, HO JIOTTHYJIa MIPOPOCIIH,
Munepansnan KO>KHIIa He KOXKHIIA, CMOPIIHIIUCE,
600a bes . JIOTHYJIA. OCTaJIbHBIE MOKPBLUIKCH HAJIETOM
Manemunckasn HSMCHCHHIH ITosiBUnaCH CMOPITHITUCH, COJIN, UMEFOT
cazuposannasn pbKeBaTas OKpacka HETIPUSITHBIN 3amax,
OKpacka. COXpaHsAEeTCS OKPaCHITUCh B PHIKHIA
IBET.
Cemena
Bona CemeHa 4yTh OKpacHIINCh B Cemena He
Munepanvnasn OKpacHIach B HaOYXJIH, HO SIPKO-PBDKHUIT POPOCIIH,
600a Hapzan OpaHKEBBII POPOCTKOB I[BET, B BOJIE OKPACHITHCH B APKO-
HamypanvHo [[BET, CEMEHA HET. UMeeTCst PBUKHIA I[BET,
cazauuu oe3 OKpacuimch B HEOOJIBIION MOKPBUTKCH HATETOM
HU3MEHCHUI PBDKHIA IBET. 0CaJIOK B BHIC coun
PBIKHUX XJIOMBEB.
CemeHa He
Munepanvnasn Bes Cemena HOS{BI/IJICSIv MpOPOCIH,
600a HpKkymekan | ysyonerit OKPaCHITHCH B HG6E)JII>IHOI/I nosiBUIack Oypas )
2azuposannasn Oypblii IBET HaJIET COJIH. OKpaCKa,“HCGOHLI_HOI/I
HaJIET CONTU
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Bona
OKpacuiiach B Cemena HostBiicst Cemena HaOyXJTH, HO
Munepansiag TEMHBIT HaOyXJu HEIPUATHBINA He IPOPOCITH, 0
600a Anzapckan LBET, CEMEHA noqey HeJ‘I’I/I 3r;nax nouepHenu. meror
casupocannan oe3 p ' HETIPUATHBIN 3arax.
W3MEHEHUI
IIpopocnu Bce
Cemena
HaAGYXIH 3 mpopocTKa, R IIDODOCTKOR ceMeHa, MPOPOCTKH
TTumvesan 600a YL Y 1 emé 6 cemsn ¢ pop ’ HMEIOT OJIe/IHO-
Baiixana JIBYX . cpenHss IMHa .. 100
’ omvia JIOTTHYBIICH 0.8 om 3eNEHYI0 OKPACKY .
casuposannasn Y KOXKYpOi ’ Cpenusis umHa 1,8
KOXypa.
cM
Cenena [TosiBuCS [Ipopocnu 6 IIpopocnu 9 cemsH,
P MepBbBIT CeMsH, CpeIHss OKpackKy He
Aucmunnuposan- Ox aZKa 6'63 POPOCTOK. Y JUTMHA nsmenmn. Cpenusis 90
Has P - 6 — onHya npopoctkos 0,5 JUTHHA ITPOPOCTKOB
M3MEHEHUH
KOXYypa. cM 1,3 cm
IIpopocnu Bce
c IMossunock 3 - q ceMeHa, OKpacKy He
eMeHa o popociio H3MEHMIIH.
POpOCTKa,
HAOyXJH, y CeMsH, CpelHss BoJBIIMHCTBO
OJIIHOT'O OCTANBHBIC JUTMHA 100
Tana JNonHy1a cemeria npopocTkos 0,8 e
o y a TTonHya pop o , 3eN€HOrO0 1BeTa, Y
ypa. KOKYypa. JBYX MOSIBUIIUCH
KOPEIIKH, CPEITHSIS
JUTMHA TIPOPOCTKOB
1,9 cMm
[Ipopocino 6 cemsH,
V Tpéx cemsH IIpopocino 5 OKpacKy He
Bes JIOTIHYJ1a cemsiH. CpenHas n3MeHnm. Oaux
Topauan MeHOHM KOXYpa, JUTHHA MPOPOCTOK 3€JIEHBIH, 60
6000nP0o60OOHAs nosisuics 1 npopoctkos 0,4 apyrue GeaHo-
MIPOPOCTOK cM 3enénbie. Cpemusis
aauHa 0,9 cMm
IIpopocnu Bce
ceMeHa, OKpacKy He
Cemena [TosiBuMOCH 4 IIpopocno 9 WU3MEHUIIH.
HaOyXxJH, pPOPOCTKA, Y cemsH, cpenusist | [IpopocTku 3enéHoro
Xonoonasn HPOKJIFOHYJICS |  OCTaIbHBIX — JUTHHA [[BETA, KPEIKHE, Y 100
6000nP0o6OOHAs TIEPBBI oJI0Tanach mpopocTkoB 0,8 TPEX maxe
IPOPOCTOK. KOXYypa. cM MTOSIBUIIUCH KOPEIIKH,
cpenssist nnuHa 1,95
cM
IIpopocnu Bce
ceMeHa, OKpacKy He
Cemena 4 mpopocTKa, IIpopocio 8 » OKpacKy
U3MEHMIU. 3
HaOyXJH, OCTaJIbHBIE cemsH. CpenHas .
5 IIPOKIIOHYJICS | HAOyXiH, y 5 JUIAHA TIpOPOCTKA 3CIICHBIC, 100
Kunauénan P Y YXIH, ¥ ocTaibHbIe — Oerbie.
MepBBIT JIOTIHY A npopocTkoB 0,65
IIPOPOCTOK KOXypa cM Kopenkos xer.
pop ’ ypa. Cpenusis nnuna 1,3
cM

Boiéoowr: OnbiT IOKa3aJ, 4TO CEMCHa JIy4UlI€ BCCro HnpopacTraroT B O6bI‘lHOI>’I, a HC B
MHHepaHBHOﬁ BOAC, XOTdA KasaJloCb, YTO MHUHCPAJIBbHBIC COJIKM JOJIKHBI CII0cOOCTBOBATH
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pa3BuTHIO NIpopocTka. HO HM B OHONM MUHEpaJIBHOW BOJE CEMEHA HE IPOpOCIH. A Jaxe B
TPEX U3 HUX - morubsn. B Bomax ¢ GOJBIINM cOlEpKaHUEM COJIHM CEMEHA MOKPBUIUCH COJIEBBIM
Hajn€ToM. BO3MOXKHO, 3TO TOKE OCTAaHOBUJIO NPOLECC MpopacTaHus. 13 MUTEBBIX BOJ XOPOLIO
nokasanu ce0s «Boxna baiikana» u «Heboropckas HerasupoBanHas». Hanuuue yriekucioro rasa
B BOJIE HEMHOIO MOJABJISET IpoLecc MpopacTaHus. Eciau BbIOMpaTh MeXkay BOIONPOBOIHOMN
BOJIOM, KUITAYEHOW, TAJIOW U TUCTUILIMPOBAHHOM, TO XYK€ BCETO CEMEHA MPOPACTAIOT B rOpsiueil
BOJIOTIPOBOJAHON BoOje. XOJOJIHAs BOJAa M Tajas TMoKa3zanu OJM3Kue, M, MOXKAIyH, JIydIliue
pe3yJIbTaThl. 3HAYUT, 3aMa4YMBaTh CEMEHA JIy4llIe B XOJIOJAHOMN, OTCTOSHHOM BOJE.

2.7 «llpopacmanue ceman ghpaconu ¢ yOaNéHHbIMU YACMAMU CEMAO0ICI).

lle.flb.' J0Ka3aTb H606XOI[I/IMOCTI> HaJIM4YWA TIMTATCIIBHBIX BCHICCTB, COACPIKAIINUXCA B
CEMANOJIAX, TJIA MTOJHOLCHHOTO IMUTAHUA ITPOPOCTKA.

Hcnonvzyemole cemena: popaiicHHbIC ceMeHa (HacoIu.
Qobopyooeanue: 3 cTakaHUMKa C 3eMJIEN JJI OCATKUA CEMSTH, OCTPBIA HOXK.
Xo0 pabomepl.

VY npopamieHHBIX ceMsiH (aconu ObLTH yIaJIeHbl YacTH ceMsoieii: 1 — monoBuHKa, 1 —
yeTBepTUHKA. B 3 cTakaHunka ObUIH MOCAXKEHBI 11€7I0€ ceMsl, TOJIOBIUHKA U YeTBEpTHHKA. Benuch

HAOJIO/ICHUS, pe3yJIbTaThl ObLTH 3aduKkcupoBanbl yepe3 10 mueit nmocie mocaaku ([Ipumokenne
11, poro 1).

Ilonyuennsvie pezynomamot:

UYepes 2 aus UYepes 5 nHeit UYepes 7 nuei Yepes 10 nueit
Y npopocTtka
MOSIBUJIACH
JIucTes mpopocTka
Ha nosepxnoctu [osiBuncs HIepBbIC
KpyTHbIe, JyinHa 14
Lenoe cems MIOYBBI TTOSIBUIICS MIPOPOCTOK HaCTOSIINE
. CM, OKpackKa SpKo-
Oyropok JUTUHOM 4 cM JIUCTOYKH, BBICOTA N
3enéHast
IpOpOCTKa
9cMm
Y npopocTtka
HOSIBUJINCH [epBbie MHCTOYKH
Cems ¢ TlosiBumncs TepBbIe MPOPOCTKA MEJIKHE,
yIanEHHON be3 usmenennit MIPOPOCTOK HacToAIINE mmHa 11 cM, oKkpacka
MTOJIOBUHKON JUITMHOM 3 cM JUCTOYKH, BBICOTA SIpKO-3eJIE€Ha,
IpOpOCTKa cTe0enb TOHbLIE
7cM
VY npopocTka 04eHb
Cewms ¢ Ha noepxnocTtu [losBuncsa Popo!
- 5 . TOHKHI CTeOeb,
yAanéHHbIMHE Y4 | be3 u3MeHeHui | MOYBHI MOSBUIICS MIPOPOCTOK
. JMCTHEB HET, JJINHA
CeMAA0NH Oyropok JUTMHOM 3 cM
MPOPOCTKA S CM

Boi6oovr: Hammuume 2 cemsponeit (y JBYIOJBHBIX pAcTeHUH) 00s3aTEIbHO IS
MOJTHOLIEHHOM JKM3HU OyAyIIero pacTeHHs, TaKk KaKk HEoOXOIMMO HaJM4Yhe IHUTATeIbHBIX
BEIIIECTB, COJEpKAIIMXCS B cemsaosax. Jlydmie Bcero pa3BUTHE MPOU3OLUIO Y DPACTCHHUSA,
BBIPOCILIETO M3 CEMEHH C MENbIMH CEeMSIONSIMH, TaK Kak OHO ObUIO 00OEeCIed4eHO BCEMH
HEOOXOIMMBIMU JJISi ATOTO NHUTATEIbHBIMU BellecTBaMHU. PacTeHue, BbIpociiee M3 CEMSH C
yIaJICHHBIMU 3/4 CeMAOoIIMHU OKa3aJOCh CaMBIM IUIOXO Pa3BUTHIM, TaK Kak €My JIOCTalloCh
MEHBIIIE BCETO MTUTATEIbHBIX BEIIECTB.
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2.8 «Ilpopacmarnue ceman hacoiu ¢ nepuoovt Hapacmarouien u yoviearouieil Jlyrnoty).

Iens: BuIICHUTH, BiusieT u (aza JIyHBl Ha mpopacTaHue ceMsiH (acolu W pa3BUTHE

POPOCTKOB.

Hcnonv3yemole cemena: cemena (haconu.

Qobopyooeanue: Omoua Uisl POPAIIUBAHUS CEMSIH, BIaKHAs Mapiisd, 2 CTaKaHYMKa C

3eMJIEN I TOCAIKU CEMSH.

Xo00 pabomst .CemeHa (aconu MONOKWIA Ha MPOPAIIUBaHKE: B JICHb HOBONYHHS (8 sHBaps) —
10 mtyk u B AeHb nonHONyHus (22 supapsi) — 10 mtyk (I atam). Benu nabnronenus. Yepes 7
JTHEW 10 OJHOMY HamOoJiee CHIBHOMY MPOpOocTKy nocanuiu B 3emito (Il sram: 15 suBaps u 29
sHBaps). Jlanee Besnuch HAOMIOACHUA 3a Pa3BUTHEM HPOPOCTKOB. Pe3ynbraThl 3apUKCHpPOBaHBI
Ha 14 nenw co mHS npopamuBanus (22 sHBaps u S deBpains) Ha Gortoanmnapat ([Ipunoxenue 12,

doro 1).

Ilonyuennwvie pezynomamot:

I 3man. IIpopawuseanue ceman.

11 Y, 2 4, Y, . 9 -
Ycnoeus npopacmanusn popocio e epes 3 P e3u5 Yepes 7 oueil % npopacma-nus
uepes 1 denv OHs OHsA OHell CcemAH
N 9, cpennsis | 10, cpenuss
Ha napacmaroweii » cpell - P
Tone 3 7 UIAHA mmHa 1,5 100
Y 1,25 cm CM
. 8, cpennsist | 9, cpenHss
Ha yoviearouieit > cpell > cpell
3 6 mmHa 1,2 mmHa 1,3 90
Jlyne
cM cM
II sman. Pazeumue npopocmka.
3
S 2 3 Yepes 7 oueit Yepes 8 onen Yepes 10 oneii Yepes 12 onern Ha 14 oensv
S
> &
& o ITpopocTok ITpopocTok Jnuna
g = [Ipownzonuia CTaJl aKTUBHO OuYeHb MPOPOCTKA
S @ ITpopocTok
S mocajka pactu (7 cm), BBITSIHYJICS 14 cm,
SRS IIOKa3aJICsA u3-
3 § IIpOpaLicH- TTOJL 3eMJIH MOSIBUIIUCH (10 cm), MIOSIBUIIUCH
E S HOTO CEMEHH HACTOSAIIHE JTUCTOYKH HOBBIE JINCTOYKHU
JIUCTOYKH cTaym OOJIBIIE. (BTOpO¥ psin)
) Jnuna
2
2 Ha MIPOpPOCTKA
S MOBEPXHOCTH bopocTok ITpopocTok 12 cm, nepBbIe
3 Ipowmsoriia 3eMITH popb MOJIPOC JIUCTOYKH TI0
3 CTaJl aKTUBHO
S mocajKa TTOSIBIIICS pactu, juuHa (8 cm), pasMepy MEHbIIIE,
3 MpoparieH- OyTOopoK, 1o ’ MTOSIBIITUCH 4eM Yy MepBOro
® popatt YIOPOK, O €ro COCTaBIIsIET y rep ’
2 HOTO CEMEHHU KOTOPBIM S om HACTOSIINE HAa4YWHAET
=~ MOAHUMACT-CSI JTUCTOYKH MOSIBIISITHCS
= TIPOPOCTOK BTOPOif psizt
JMCTOYKOB

Bwi6oowi: OnplT mokasajn, 4yTO OT HOBOJIYHHMS 10 TOJHONYHHUs (Hapacrarouiass JlyHa)
CeMeHa IPOpacTalOT JydIle, MPOPOCTKH Pa3BUBAIOTCS AKTHBHEE: PAHBINE BCXOIST, PaHbBIIE
HOSBIISIOTCS. HACTOSIIME JUCTOYKH. PacreHue Oosee Kperkoe. 3HAYWT, Jydllle NMPOU3BOAMTH
HOCaJKy PACTCHHUH, MpOpalMBaHKUe, MOCEB CeMSH B (Da3sy OT HOBOIYHHS O IOJHOIYHUS

(pactymas Jlyna).
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2.9 «Bauanue mamepuana, u3 KOmMopo2o cOeaana EMKOCms 011 RPOPAMUEaAHUs, Ha
npopacmanue CeMamny.

IJenv: BBIACHUTDH, BIUSET JM COCTaB MaTepuaia, U3 KOTOPOro cjaeiaHa EMKOCTh IJis
NpOpaIIuBaHus, Ha IPOPACTaHUE CEMSH (acoIIH.
Hcnonvzyemole cemena: cemena $hacomu.

Obopyoosanue: EMKOCTH sl TIPOpAIIMBAaHUS CEMsH: )ele3Has OaHka, ¢apdhopoBoe
OmroiLe, TUIACTUKOBAsS, SMAIMPOBAHHAS YAIIKH, TETPAIIAKET, BIAKHAS MapJIs.

Xo0 padompi.

B xome skcmepumeHTanbHOM pabOTHl HaMH HCHOJIB30BAIHUCH pa3Hble EMKOCTH IS
npopamuBanus ceMsiH (papdopoBbie OJFO/ANA ¥ TUTACTUKOBBIC YAIlIKW) W OBLJIO 3aMEYEHO, UTO
ceMeHa B EMKOCTAX M3 Pa3HBIX MAaTEpUANOB MPOPACTAIOT Mo-pazHomy. [loaTomy MBI perunu
MIPOBECTH 3TOT OTIBIT.

B émkocTtu u3 pasHoro matepuana ObUIM MOJOKEHBI i IpopamuBanus mo 10 cemsH
dacomu. Benrck HabmoieHus, pe3ynnbTaThl ObUTH 3adukcupoBanbl yepes 7 nuei (IIpunoxenwue).

Ilonyuennvie pesynomamut:

Mamepuan émxocmu Ilpopocno Yepes 2 | Uepes 3 Yepes 5 oneii Yepes 7 oneii
0115 RPOPAUWUBAHUA yepe3 1 oenv OHA OHA
R 3 4 6 8, cpenHsst 8, cpenHss ITiHHA
mnuHa 1,1 cm 1,4 cm
7, cpeaHsis 7, cpenHsis AuHA
Papgoposaz 2 7 7 mmHa 1,4 cm 1,8 cm
MAACMUKOGAS 0 > 4 5, cpenHss 5, cpellHds AJIMHA
mmHa 0,4 cMm 0,7 cm
mempanax 5 5 5 5, cpenHsist 5, cpeaHsis AuHA
mmHa 1,2 cm 1,4 cm
smanuposannas 1 6 6 7, cpenHsis 7, cpellHds AJIMHA
mmHa 1,3 cm 1,8 cm

Bwieoowi: OmnbIT 1OKa3al, 4YTO MaTepuan, M3 KOTOPOro clejlaHa EMKOCTb JUId
NPOpAIIMBAaHUs CEMsH, BIUSET Ha Ipolecc MpopacTaHus. Jlydmie Bcero mpopociu ceMeHa
daconu B hapdopoBoM OIr0/IIe U HIMATUPOBAHHOM yalke. B TeTpamakere Xopouue pe3yibTaThl
II0KA3aJI0 TOJBKO OAHO ceMs. OAMH MPOPOCTOK OKa3aJICs JUIMHHBIM M KPENKHM, a OCTaJIbHbIE
KOPOTKHE W TpopacTaiu MeayeHHO. K ToMmy ke y 3THX CeMsH oKa3ajlaCh HH3Kas BCXOXKECTb
(50% cemsH He npopocin). Takol ke MPOIEHT BCXOKECTH Y CEMSIH B IUIACTUKOBOM YaIike, HO
TaM CEeMEeHa MpopacTanu euié MeMJIeHHee, M MPOPOCTKH OKa3aJuCh CaMbIMU cladbivu. B
KeJle3HOW OaHKe ceMeHa MOKa3alu CpeIHME pe3ysbTaTbl. Bo3MOXKHO, 3TO CBA3aHO C TEM, UTO
BBICOKHE Kpas JKEJIE3HOM OaHKU CTalu <«3KpPaHOM», MPErpa)KIaoNIMM JOCTYIl MarHUTHOU
SHepruu 3emin. M ceMeHa He CMOITIM YCBOUTb 3Ty SHEPrUI0 U NEPeBECTH €€ B COOCTBEHHOE
annektpudectBo (20). 3HauuT, Jydlle BCEro IpopamuBaTh (WIM 3aMayuBaTh) CEMEHA B
bapdopoBoii (CTEKISTHHOI) OO0 SMATUPOBAHHOM TOCY/IE.

2.10 «Bausnue my3slKu pa3HovlX HANPAGJACHUI HA NPOPACMAHUE CEMSHY.

I]enwy: BBIACHUTD, KaK BJIMACT My3blKa Pa3JIMYHBIX HAIIPaBICHUN HA IPOPACTAHUE CEMSIH
daconm.
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Hcnonvzyemole cemena: cemena hacomm.

Obopyoosanue: 6roana A NpopaluBaHus ceMsH (S5 LIT.), BIaKHas MapJis.
Xo0 padompi.

B Omroana 6su1m nonoxkensl o 10 cemsH ¢daconu. [ ueTbipéx Or0e1 nepruoanIecKu
BKJItoUanach My3bika: B.A.Mouapt «Typelukuii Mapin» B UCIIOJTHEHUH ckpunayku Baneccol Mot
(kyaccuka), komrnosuuus rpynmnsl «CkyTep» (pok), necHs B ucrnonHeHuu Jumbl bunana (mom-
My3bika) 1 komnosuus DJ Bazuka (texHo-pok). [Ipnuém Bce My3bIKanbHbIE OTPHIBKU ObLIN 110
XapakTepy SHEpruyHbIMH, Bec&nbMU. [IsaToe Ouroaiie ocTaBanoch KOHTPOJBHBIM. Bemuch
HaOJTIO/ICHUS, pe3yIbTaThl ObLTH 3adukcupoBanbl uepes 7 nuel ([Ipunoxenwue).

Ilonyuennvie pesynomamut:

Myswwatoiioe fpopocno | Hepes 2| Hepes 3 Yepes 5 onei Yepes 7 Oueit
HanpaegieHue yepes 1 oenv OHA OHA
Knaccuka 2 4 7 7, cpenHsis 8, cpeaHss JIMHa
mmHa 1,3 cm 1,4 cm
Pox 2 8 9 9, cpenmss 9, cpenHss 1IvHA
JmuHa 1,4 cm 1,65 cMm
Ilon-my3vika 2 5 7 8, cpenHsist 8, cpenHss uIMHA
mmHa 1,5 cm 1,9 cm
4, cpenusis 7, cpeliHss JIMHA
fexnospox 0 3 4 mnmuHa 0,2 cM 0,25 cm
be3 my3viku 2 6 7 7, cpenusist 7, cpenHss IIvHa
mmHa 1,3 cm 1,8 cMm

Bwi6oovi: Kak BUIHO W3 pe3ysibTaTOB, CEMEHA IUIOXO IEPEHOCAT MY3BIKY B CTHIIE
«TEXHO-POK»: OHM I03KE€ MPOPOCIH, BCXOXKECTh Takas e, Kak 0e3 My3bIKH, HO MPOPOCTKU
OKasaJuch caMbiMH cinabbiMu. [lox KiaccHdyeckylo My3bIKy CEMEHa I10Ka3aad XOpPOLIYIO
BCX0’KECTh, HO MPOPOCTKU ObLIM ci1a0dbiMU. I107] My3bIKy B CTHUJIE «POK» CEMEHa CHayajla O4eHb
aKTHUBHO IMPOpACTaX, HO TIOTOM, OyaTO, 3aTopMo3mian. Cample JTydIIne pe3ysbTaThl MOKa3an
CeMEHa, MPOopacTarole MoJ MOoN-My3bIKy. Bo3M0OXXHO, 3TO CBA3aHO el U ¢ TeM, YTO My3bIKa
ATOr'0 HAIPABJIEHUSI HPABUTCS MHE 0OJIbIIIE. DTOT ONBIT €MI€ pa3 JoKa3all, 4YTO My3blKa BIHUSET Ha
npopacTaHue ceMsH. M iydie Bcero UCIoib30BaTh MOMYJISIPHYIO MY3BIKY .

3aKiIoueHue

WUrtak, B xome wu3ydeHUs WHOOPMAIMOHHBIX HWCTOYHUKOB (y4eOHOH JUTEpaTyphl,
WHTepHeTa), Mbl U3yUUIM OCOOEHHOCTH CEMSH Kak OpPraHOB CEMEHHBIX PAacTE€HUH, BBIMOIHSAIOLINX
(GYHKIHIO BOCIPOM3BEACHUS M TEPEKMBAaHUS HEONArompHsATHBIX YCIOBHHA. B xone mpoBemeHus
HKCHEpUMEHTa Mbl HAOJIOJallM, KAKOe BIIMSHUE OKAa3bIBAIOT pasziuuHble (DakToOphl (Temmeparypa
BOABI, JOCTYII KHUCJIOpPOJa, HAITMUMUC CBCTA, MUHCPAJIIbHBIX BCIICCTB U Z[p) Ha IMpopacTaHuC CCMSH.
T.e. JOCTUIIIN OCTABJICHHOM L€ U OATBEPAUIIN TUIIOTE3Y.

1.Cemss - opraH TOJOCEMEHHBIX M IIBETKOBBIX PACTEHUH, BBITIOJIHSIOMUN (YHKIHIO
BOCIIPOU3BEJICHHSI, PACCEJICHUs] M NEepeKUBaHUS HEONaronpUsATHBIX YyClIOBMH. Pa3BuBaercs B
ceMs3avaTke, OOBIYHO IMOCe OIUI00TBOpeHns. COCTOUT M3 3apojbliia, 0OJIETal0IIEe ero KoXypsl
U TKaHeW ¢ 3amacHbIMM INUTATEIbHBIMHU BelleCcTBaMU (3HAocmepma). [J1aBHOW YacThi0 CeMEeHU
aBisgercs 3apojpil. OH OOBIYHO COCTOUT M3 KOpelllka, credenbka M nodyeuku. Hax crebGenbkom
HaxonATcs ceMsionu. Ecnu cemsinons onHa — 3TO 0THOJIOJIBHOE PACTEHHE, €CIIU UX JBE — PACTCHHE
HAa3bIBAIOT JABYJOJIbHBLIM. Y ceMsSH MHOTHX ABY1OJIBHBIX paCTeHI/Iﬁ IUTaATCIIbHBIC BECIIICCTBA
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OTJIO)KEHBl B CaMOM 3apoOJblllie, HANpUMEP B CEMANONAX. Y OAHOAOJBHBIX pPacTEHUI
MUTATEIbHbIE BEIIECTBA OTKJIA/IBIBAIOTCS B YHAOCIIEPME.

2.Pa3nuuaror JBa TMIA IPOPACTAHUS — NOJ3EMHOE (OONBIIMHCTBO OJHOOJBHBIX PACTEHUM)
1 Hai3eMHOE (OOJBIINHCTBO JBYAOJBHBIX).

3.CemeHa niepe]] MpopacTaHUEM U B HEOJIAronpUsATHBIX YCIOBUAX MPOXOJAT MEPUOJ MTOKOSI.
UToObI BBIBECTH CEMEHA M3 COCTOSIHUS MOKOS, HEOOXOIMMO U3MEHUThH OKPYIKAIOIIUE YCIOBUS (IS
Pa3HbIX PaCTEHU MO-Pa3HOMY): IOMECTUTh B BOAY, IOCTaBUTh HA CBET WJIM, HAOOOPOT, B TEMHOTY,
MoJepKaTh CEMEHa MpH TOHIKEHHOW TemrmepaType HiIu o0paboTaTh HX CleNUaIbHBIMU
XUMHUYECKUMHU PacTBOPaMH.

4. ]Ins mpopacTaHusi CEMEHH HEOOXOAMMBI BOJa, TEIJIO, CBET, KUCIOPOJ U PazIUYHbBIE
NUTaTelbHble BeliecTBa. [IpM HEZOCTaTOYHOM KOJIMYECTBE BOABI B CEMEHAX HE HayHYTCS
(dbu3noNornuecKrue MpoLecChl, CBsI3aHHBIE C IMpopacTaHueM 3apoabima. [Ipum HemocTaTtke Temia
IpoOLECC MpOpacTaHus 3aMeaJIsieTcsl WIM MpepblBaeTcss BoOOIIE, T.K. HE aKTHBU3UPYIOTCA
(bepMeHTHI ceMeHH, TIOJI IEHCTBUEM KOTOPBIX HEPACTBOPHMBIE 3aacHbBIE BEUIECTBA MPEBPAIIAIOTCS
B pacTBOpPHMBIC. BOJBIIMHCTBY BHIOB CEMSIH OOBIYHO HEOOXOAWMBI CYTOYHBIE KOJICOaHHUs
Temmeparypbl. Kucrnopog HeoOXomuM MAii OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB B
KJIETKaX. OTH MPOLECChl CTUMYJHPYIOT JEJI€HHE M POCT KJIETOK 3apojsima. Ilpu HexBaTke
KHCIIOpOJIa CeMEeHaM HeYeM [IblliaTh, U OHHM mnorubaroT. IIpUTOK NHUTATEIBHBIX BEIIECTB K
3apOJIbIILY BBIBOJUT €r0 U3 COCTOSHUS MOKOs. Yem OoJibllie MUTaTeIbHbIX BEIIECTB, TEM aKTHBHEE
MIPOPacTalOT ceMeHa U ObICTpee pa3BUBAIOTCS MPOPOCTKHU.

5.Ha npopacranue cemsH okasbiBaeT BiausHue Jlyna. IIpum Hapacraromein JIyHe cemeHa
MpOpacTaloT HEMHOTO ObICTpee, pacTeHue pasBuBaercsa Jnydmie. [Ipu yOwBaromed JlyHe aTm
IIPOLIECCHI TPOTEKAIOT MEJIEHHEE.

6.1Ipu BO3IEHCTBUM AJCKTPOMATHUTHBIX IOJICH HEOONBIIONW CHIIBI MPOIECCH B CEeMEHaxX
IIPOTEKAIOT aKTHBHEE, CEMEHa IMpOpacTaloT JIydlle. biaroTrBopHOe BO3JEHCTBHE Ha pacTEHUs
OKa3bIBAET MY3bIKa, B YACTHOCTHU B CTUJIE «IIOI.
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I'noccapui

AMHMHOKHUCIIOTHI - OCHOBHOM 3JIEMEHT CTPOCHHUSI OETTKOB.

A[!I/IJ'IJ'IYC - MSCUCTBIM BBIPOCT HA CEMCHH HECKOTOPHBIX paCTCHHﬁ.

buonorenuans (6I/IOBH€KTpI/I‘I€CKI/Ie HOTCHI_II/IaJ'ILI) - JJICKTPUYCCKHUEC IOTCHIHAJIBI B
TKaHAX U KJICTKaX XUBBIX OPTaHU3MOB.

buocdepa - obnacTe akTUBHOHM KHM3HHM, OXBATBHIBAIOIIAs HIDKHIOI 4acTh aTMochepsl,
ruzpocdepy U BEPXHIOK YacTh JTUTOCQEPHI.

BHOTOKU - 3eKTpUYECKHUE ABICHUS B )KUBON TKaHHU.

'MmoKoTWIIb — Y/UIMHSAIONIAACA M MPOHHUKAIOIIAs B MOYBY YacTh CTEOJs Y MPOPOCTKOB
PacTEHMM, C MIOMOIIBIO KOTOPOH, CEMSIIONIH BBIHOCATCS HA JHEBHYIO IIOBEPXHOCTb, IIOCTEIIEHHO
3€JICHEIOT U MPUHUMAIOT y4JacTue B rpouecce (OToCHHTe3a (HaJ3eMHBIN TUIT IPOPACTAHUS)

['onoceMeHHbIE pacTeHUs] - JIPeBECHblE M KyCTApHUKOBBIE PACTEHHUS, KOTOpbIE
Pa3BUBAIOTCS M3 CEMSIOYEK U JIEKAT OTKPHITO HA Yellyhkax MuiieK. JIMCThsl TOJI0CEeMEHHBIX
pacTeHHi UMEIOT BUJI XBOUHOK.

I'paBUTALIMOHHOE TI0JIC — 00/1aCTh TATOTEHUS (HpI/ITSI)KCHI/ISI) KOCMHUYECCKHUX TCII

JIBYJIOJIbHEIC PACTECHUS - KJIACC IIBETKOBBIX paCTCHHﬁ, 3apOJbIlI KOTOPBIX COACPKUT ABE
CEMAO0JIN, B OOJIBIIIMHCTBE CJIY4acB MpopacCTaromunX Ha MOBCPXHOCTH IMTOYBLI.

3apoJiblll - y BBICHIMX CEMEHHBIX PACTEHMI: OpraHW3M Ha PaHHEW CTYNEHU Pa3BUTHS,
)I(I/IBYIJ_II/Iﬁ 3a CUET IMUTATEIBHBIX BCHICCTB B CCMANOJIAX UIINU SHAOCIICPME.

I/IHFI/I6I/ITO[ZI>I - B XUMHHU - BCHICCTBO, CHMKAIOIIECE CKOPOCTh XMMHUUYCCKHUX peaKHI/Iﬁ U1
MNOJaBJIAIOIIHNE HX. I/IHI‘I/I6I/ITOpBI OPpUMCHAIOT [JI1 TMPCAOTBpPALICHUA WX 3aMCIJICHUA
HEXCIATCIbHBIX ITPOLECCOB.

MunepalbHbpIE  BEIIECTBA - XHMHYECKHE COCIMHCHHUS. IIlecTbl0 OCHOBHBIMH

MHUHCPAJIbHBIMU BCIICCTBAMU SABJISIFOTCA: KaJ'IbI.IHﬁ, fIOI[, KCIIC30, MaFHHﬁ, (1)0C(1)0p 1 IHMHK.

OOMeH BemIecTB - TMOCJeNoBaTelbHOE MOTpeOIeHre, MpeBpalleHue, UCIOIb30BaHuE,
HaKOIJICHWE U TOTepsl BELIECTB M YHEPIMU B KMBBIX OpraHu3Max B Ipoluecce ku3Hu. OOMeH
BEUIECTB  IIO3BOJISIET ~ OpraHM3MaM  CaMOCOXPAHATbCA,  pacTH,  pa3BUBAaTbCcs U

CaMOBOCITPOU3BOJUTHCS B YCIOBHSIX OKpPY KAIOIIEH CpeJIbl

OOHONONBHBIE PACTEHUS — KJIACC LIBETKOBBIX PACTEHMM, 3apOJBIII KOTOPBIX COACPKHUT
OJIHY CEMsI10JIt0, B OOJIBIIMHCTBE CIY4YaeB MIPOPACTAIOILYIO B IOYBE.

Opranuyeckue BeEUIECTBA — XMMHWYECKHE COEOUHEHMs, B COCTaB KOTOPBIX BXOJUT
yraepoa. K opranuueckuM BemiecTBaM OTHOCATCS: O€NKU, KUPBI, YIJIEBOJbL, (EPMEHTHI,
TOPMOHBI, BATAMUHBI U IPOLYKTHI UX NPEBPAILEHUI.

[Tokoi¥i ceMsH — IMepro/] 3aMeJICHUS B CEMEHH MPOIIECCOB 0OMEHA BEIIECTB

[MokpeITOCEeMEHHBIC (IIBETKOBBIE) PACTEHUS — pACTCHHs, HWMEIOIIHE NBETKH. J[is
MOKPBITOCEMEHHBIX PAaCTEHUI XapaKTepHO JBOITHOE OIIONOTBOPEHHE, B PE3yJbTaTe KOTOPOTO
Pa3BUBAIOTCS 3apOJBIII U 3HJIOCIIEPM C 3aM1aCOM MUTATEJIbHBIX BEIIECTB.

CeMs - opraH TOJIOCEMEHHBIX W I[BETKOBBIX PACTEHHUI, BBINOJHSIIOUINN (DYyHKINIO
BOCTIPOM3BEICHUS, PACCEIICHUS U TIEPEKUBAHUS HEOIArOMPUATHBIX YCIOBHIA.

CeMs10114 - TIEPBBIE JTUCThs pacTeHUsI, HOPMHUPYIOIIHUECS Ha 3apPOIbIIIE.

Ckapudukanys — TMOBPEXKACHUE KOXYpPhl CEMSH IOCPEACTBOM IPOKAIBIBAHUS WM
00paboTKOM €€ HAKIAKOM JJIsl YCKOPEHUS MPOPACTAHMS.

CTUMYJIATOPBL pOCTa — XHWMHUYECKHE BEIIECTBA, YCKOPSIOUIME TMPOLECChl pocTa U
pa3BUTHS PACTEHUIA.
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Crpatudukanus — TEXHOJOTMYECKUH NpUEM MpearnoceBHOH 0OpabOTKU CeMsH,
3aKJIIOYAIOIUICS B HEOOXO0AUMOCTHU COJEPKAHUS MX B YCIOBUSIX NOHM)KEHHBIX TEMIEPaTyp.

TeprneHsl — XUMHYECKUE BEUIECTBA, TPYIITA YTIEBOAOPOIOB.

®a3za JIyHsl — pacnionoxxenue, popma Jlynsl. [Ipu nepemeriennun JlyHnsl mo HeOy ¢ 3amaga
Ha BOCTOK IPOMCXOJUT CMEHAa JYHHBIX (ha3: HOBOJIYHHUE, IEpBas YETBEPTb, MOIHOIYHUE U
MOCJICAHSISI YETBEPTD.

®dusnonorusg - HayKa O JKU3HEACSITCIBHOCTH OpTraHu3Ma, €ro KIETOK, OPraHoB,
(bYHKIIMOHATBHBIX CUCTEM.

@DOTOCHHTE3 - NpPEBpaALICHHE 3€JIEHBIMU pAacTeHUAMM JTy4yucTod sHepruu CoiHia B
SHEpPruI0 XUMHMUYECKUX CBs3ed OpraHMdeckux BemecTB. B mpouecce QoTocuHTe3a mpu
B3aMMOJIEMCTBUM COJIHEYHOTO CBETa, BOJbl U YTJIEKUCIOro raza oOpa3yloTcsi KHUCIOpOI U
CJIOXHBIE OPIraHUYECKUE BELIECTBA.

Xaopouiia - 3eIEHBIH TUTMEHT PACTEHUH.

SHEOCHCQM - 3amacaromas TKaHb CEMCHHU paCTeHHﬁ, B KOTOpOﬁ OTKJIaJbIBAKOTCA
NUTAaTCIBbHBIC BECIICCTBA, HCO6XOI[I/IMI)IC AJId pa3sBUTUA 3apOJbllia.

ONUKOTUIb - YaCTh CTEOJI y NMPOPOCTKOB PACTEHUI MEXAYy CeMSIONSIMH U MEPBBIMU
HACTOALIMMH JIUCTBSIMU. OINUKOTWIIb PACTET BBEPX U PAa3BUBAET JIUCThS, TOTAA CEMSIONU
HaXOZATCS IOA 3€MJIEH M CIy)KaT NPEUMYIIECTBEHHO BMECTWIMILEM IMTATEIbHBIX BEILECTB
(TTO/I3€MHBIN THIT TPOPACTAHHUSA).

ONEKTPOMarHUTHOE Moji€ - OcoOblif BHJ MaTepuu, IMOCPEICTBOM KOTOPOTO
OCYIIECTBIISIIOTCS 3JEKTPOMATHUTHBIE B3aMMOJCHCTBUSI, MPEIACTABIAIOMUNA COOON €IUHCTBO
3IEKTPUYECKOTO U MarHUTHOTO MOJIEH.
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[MTPMJIOXXKEHME 1

Puc. 1.Ctpoenne cemenu: A —y ABynosbHBIX (ceMs paconn), b —y onHOIOMBHBIX
(3epHOBKA MIIIEHUIIbI) PACTCHUIA.

A b

1 — xoxypa, 2 — moveuka 3apopIiia, 3 — cre0esék, 4 — KOpemok, 5 — ceMsIos,
6 — ’HAOCIIEpM.
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[MPMJIOXXEHUE 2

Tabmuua 1

XMMMUyeCcKmnm coctaB CEMAH HEKOTOPbIX CEJIbCKOXO03AMCTBEHHbIX
KynbTyp, % (ycpeaHeHHble 3Ha4YeHuUn)

KynbTypa Bopa Benku | Kpaxman, caxapa | Llenntonosa | >Kupbl | 3ona
Mwenvua | 14 16 62 2,5 20 | 2,0
Poxb 14 12 67 2,0 20 | 20
AumeHb 14 9 65 55 20 | 3,0
peunxa 14 9 60 9,0 30 | 2,0
"opox 14 20 53 55 1,5 | 3,0
JleH 12 23 16 8,0 3,5 | 4,0
Tabmuma 2

XuMunueckmni coctas ceMsiH (Aapa) NoACOJ/IHEYHUKaA

I R wtepennn | na 100 1p
1 Bona MII 8
2 benku r 20.7
3 Kupst rp 52.9
4 YrieBoabl r 5
5 [TumeBsie BookHA rp —
6 OHeprus Kxan 578
7 Harpuit Mr 160
8 Kannii MI 647
9 Kanpimii MT 367
10 Maruuit Mr 317
11 ®dochop MT 530
12 Keneso Mr 61
13 Burtamun A MKT —
14 Buramun B1 (Tuamun) MT 1.84
15 Buramun B2 (Pubodnasun) MT 0.18
16 | Buramun PP (HukoTnHOBas kucnora,) MT 10.12
17 | Buramun C (AckopOuHOBasI KUCIOTA) MT —
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[MPMJIOXXKEHUE 3

Puc. 1

Craguu nmpopacTaHus CeMsH:

~+

=4 .
S s

&
a - xxenyan aoy6ba 6enoro, y Kotoporo 6 - KJ1eHa KpaCHOro, y Kotoporo
ceMaAao0JIn OCTaloTCA Noj 3eMnen ceMsaponun npobusBaroTcs Ha
(noa3emMHoe) NOBEpPXHOCTb No4B (Haa3eMHoe)
ITPNJIOXEHME 4
Puc. 1
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[MTPUJIOXKEHUE 5 «Habnwoenue 3a ckopocmvlo npopacmanus cemaH
PA3TUYHBIX PACMEHUI).

doro 1. doro 2.

B nenp «mocaakn» _ UYepes 7 nHen

doTo 3.

Uepes 14 nuei
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[MTPUJIOXKXEHUE 6 «Bauanue menna, ceema, 600bt Ha npoyecc npopacmanus
CeMAH)

dorto 1.

dorto 4. doro 5.
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®oto 6. «Bausanue menna, ceema, 600bl HA NPOUECC NPOPACHAHUSA
ceMAaAn)
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[MTPUJIOXKEHUE 7 2.3 «Bausanue nanuyus 600vl u 00cmyna KUuciopooa
Ha nPopacmanue Cemany.

dorto 1.

doto 2.

ITPNJIOXEHUE 8 «Bauanue memnepamyput 6006l HA@ NPOPACHAHUE CEMAH)).



dorto 1.

doto 2.

34
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doto 3

[TPUJIOXEHUE 9 2.5 «Bauanue 31eKmpomMacHuUmHbIX 60J1H U MY3bIKU
Ha npopacmanue ceman gpacoauy.
®oto 1. Uepes 5 nHeit

N EKTPOMATH UTHb)©
ROJH )

Mys3mKa

i

®doro 2. Yepes 10 aneit (B CpéBHCHI/II/I C KOHTPOJIbHBIM OJIFOIIEM )




§ et POMATH UTHy e
ROANK W
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[MTPUJIOXEHMUE 10 «Bauanue cocmaea 6006l Ha npopacmanue cemsany.

Tab.1 XumMudeckuil COCTaB MUHEPAIbHBIX U IUTHEBBIX BOJ.

XHUMHYECKHI COCTaB — A = .
6 m| & | E = 2 | = o
(ue Gomnee mr/m) 5 é = = S 2 g 2 O
S 2 | £ | 2|+ = | & § 2 2
a, S s 5| oE S = = 2 5
S = €| g | & = S & 2
& o = R > =
Hauwmeno- = o, = < 5 5
&) = < o
BaHHE BOOBI = ==
Cepeopanaz sona 400 | 65 |130| 20 | 250 | 250 | - |cepeOpO
[Tpubaiikanes 0,025
Yeboropcekast
NPHPOAHAA 400 65 | 130|220 | 250 | 250 | 0,09 | ST 4
ra3upoBaHHas 0,0001
MHUTHEBAs BOJIA
Yeboropckas
NPHPOHA 400 65 | 130|220 | 250 | 250 | 0,09 | S|
HEra3upoBaHHAs 0,0001
IINTHEBAA BOJda
MunepanbHas Boia 2000 | 100 1300 | 130 25 50 i J)KeJe30 n
Kyka-7 5
MunepanbHas Boia cenel
ManbTruHCKast 300 100 | 250 | 960 | 2000 | 600 - 0.05 +
ra3upoBaHHasI ’
MunepanbHas Boga -
ManbTHHCKas 03 300 100 | 250 | 960 | 2000 | 600 - 0.05 -
rasa ’
MuHepasnbHas BoJa
Hapsan - | 1000 | 80 |300|200| - |300]| - . +
HATYpaIbHOI
razaimu
MuHepasnbHas BoJa
UpkyTckas 300 | 80 |200|240 | 150 | 450 - - +
ra3upoBaHHas
MunepanbHas Boga
AHrapckas 600 | 150 | 250 | 900 | 1500 | 280 - - +
ra3upoBaHHAs
IIutbeBas Boga
Baiikaua, 700 | 40 |170| 60 15 75 - +
ra3upoBaHHAs
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[MTPUJIOXEHMUE 10 «Bauanue cocmaea 6006l Ha npopacmanue cemsany.

dorol.

HAAWTuME AT
MU, 68 Ty

doro 2.




39
[MTPMJIOXKEHMUE 11 «Ilpopacmanue ceman gpaconu c yoanrénnvimu yacmamu
cemaooneiiy.

doto 1




doro 1

dorto 2.

[MTPMJIOXXEHMUE 12 «Ilpopacmanue ceman gpaconu ¢ nepuooni
Hapacmarouwieil u yovigarouiel Jlyno».

40
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[MPMJIOXEHUE 13 «Bausanue mamepuana, uz Komopozo coeiana éEMKOCHb

0/l nPOpaAuiUBaHUs, HA NPOPACMAHUE CEMAH)

TTPUJIOXEHUWE 14 «Bauanue my3viku pazHvlx HARPpasjeHuil Ha npopacmanue
CEMAH)

I[MPUJIOKEHME 15
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INamaATKa-peKoOMeHIalUA HAYMHAIOIIUM OrOpPOIHUKAM

1.Ilepen moceBoM cemMeHa HEOOXOMUMO 3aMadyMBaTh, TOT/IAa OHU MPOPACTYT
ayuyuie u Obictpee. Ho He 3anuBaiiTe cemeHa BOAoM mosiHOCThIO0. He 3a0biBaiite,
YTO OHU >KMBBIE U JbIILIAT.

2.3amMauMBaTh U MPOPAIIMBATE CEMEHA JIYUIIE BCETO B CTEKISTHHOM ITOCYIE.

3.1ns1 3amauuBaHud, a Jajiee W Ui TOJMBA, JIydllle OpaTb XOJIOJHYIO
BOJIOTIPOBOJIHYIO UJTU KUTISTYEHYIO BOJy KOMHATHOW TEMITEPaTyPHI.

4. Jlns moceBa orOupaiite Oojee KpynHbIE ceMeHa, 0e3 TMOBpPeXACHUN u
nsateH. M3 HUX BbIpacTyT Oojiee 3/10poBbie pacteHus. llepen moceBoM MOKHO
00paboTaTh ceMeHa pacCTBOPOM KaJlisi MAPTaHIIOBOKUCIIOTO («MapTaHIlOBKU»). DTO
3aIUTUT OyIyIIHe pacTeHus OT O0Ie3HEH.

5.B témmom mecte cemena mpopactyT ObicTpee. I[loaTtomy HEoOXxomumo
noo0paTh JUIS paccajbl MMEHHO Takoe Mecto. Ho He 3a0biBaiiTe, 4TO TpH
BBICOKMX TEMIIEpaTypax pacTeHHs pacTyT WHTeHcHBHee. He malite wuMm
BO3MOYKHOCTH BBITSHYTHCSL.

6. 111 TPOPOCTKOB HEOOXOIUMBI CYTOYHBIE KOJeOaHUs TeMIepaTyphbl
(HoublO mMpoxJsiagHee, AHeM — Teruiee). [loaTomy nyuine, eciu Bbl mocraBute
paccany Ha OKHO, T7ie ecTb ¢opTouka. TONbKO cieauTe 3a TeM, 4TOOBI paccaia He
3amMEp3ia, U He ObLIO CKBO3HSKOB.

7.CemeHa jyulie cesiTh B yIAOOPEHHYIO MOYBY, OOraTyro MUTATEIbHBIMU
BelecTBaMu. [ 3TOro MOXXKHO 100aBUTh B HEE MEPErHOM WM MUHEPAJIbHbIE
ynoopenus. Ho moMHuTe, 4TO HM30BITOK MUHEPAIbHBIX BEIECTB TOXKE MOMKET
HABPEIUTh.

8.PacTenus pa3BuBaOTCA JIydlle B MEPUOJI IITMHHOIO CBETOBOTO JTHS (C Mas
no ceHtsiope). [loaToMy, ecnu BBl mocagwnmm paccany B (deBpaine, obOecreybTe
pacTeHus JOMOJHUTENBHBIM JIHEBHBIM OCBEIICHHEM. OJTO HE JacT paccaje
BBITSIHYThCSl, OHA OyJIeT HEBBICOKOM, HO KPEIKOM.

9.l Jmy4ymero mpopacTaHus CEMEHa MOXHO NOABEPraTth BO3JIEHCTBHIO
AJIEKTPOMArHUTHBIX TMoOJed. [[ns 5TOro A0CTaTOYHO TMOCTaBUTh WX BOJIHU3U
TEJIEBU30Pa WJIK HA XOJIOIUJIbHUK.

10.ITonpoOyiiTe mocaauTh ceMeHa B MEPHUOJ OT HOBOJIYHHS JI0 MOTHOTYHUS
(na pactywei Jlyne). B aro Bpems cemeHa mpopacTaroT ObIcTpee, MPOPOCTKH
Pa3BUBAIOTCS AKTUBHEE.

11.Paccana, kak u J10/11, OY€Hb OT3bIBUMBA HA MY3bIKY. BritoyaiiTe kakyro-
HUOY/Ib TPUSITHYIO MEJIOJIMI0, HAIIPUMED, MO yTpaMm. DTO OJaroTBOPHO CKaXKETCs
Ha PacTEHUsIX.



[MPMJIOXXEHMUE 16

Koanexuusa cemsan
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