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OcHoBHasi 1Ledb IMOJIEBOM MPAKTUKH MO (PU3UOJOTUU PACTCHHM — 3aKperyieHue u
yrayOjaeHue TEOpPeTHYECKHX 3HAaHUM, TMONY4YeHHBIX B IIpolecce O0OydeHHs, OCBOEHUE
(U3HONTOTHYCCKUX W OMOXMMHYECKUX METOJIOB HMCCJICIOBAHUS PACTUTCIBLHBIX OPTraHU3MOB,
MPUOOPETEHHUE OIBITA U HABBIKOB CAMOCTOSTEIIFHON HAyYHO-HCCIICIOBATEIILCKON PaOOTHI.

JI1st noCTHKEHUs TOCTaBICHHOM LIeNIN PEeIIaeTCs Pl 3a0ay:

*TIpUOOpPETCHHE HABHIKOB TUIAHUPOBAHUS W TIPOBEACHHUS HAYYHO-HCCIEAOBATEIHCKUX
AKCIIEPUMEHTOB;

*OCBOCHHEC TIPABHJI ITOJIH30BAHMS CIIEIIUAIBHBIM 000PYIOBAHUEM, a TAKKE HEOOXOMMBIX
HKCIIEPUMEHTAIIbHBIX METOJIOB paOOTHI;

*petdhepupoBaHuEe HAYYHOU JTUTEPATYPHI.

Hcxonss w3 mocTaBieHHOW 1€y, BCce pPAOOThI, CBs3aHHBIE C IPOU3BOJICTBEHHOU
MPAKTUKOM, MPOBOISATCS COTJIACHO TPAJAULMOHHOW CIIOXKHBIICHCS METOJIUKE (IPKCKYPCHUU,
71a00paTOPHBIE 3aHATHS U MHAUBUAYATbHBIC TEMATHUYECKUE 3aJaHNUs).

B BI'Y mnoneBas mpaktuka mpoBoautcs Ha 6a3e boranmueckoro cama BI'Y, kotopsrit
HaxonuTcs B m. OpenikoBa,Ha TEPPUTOPUU KOTOPOTO HMeEeTcs Y4eOHO — j1abopaTOpHBIM
KOpIIyC.

Bo BpeMms mpakTUKu 3arylaHUpOBaHa SKCKYPCHS B JACHApPApHH, e 00ydaronrecs: 3HaKOMSITCS
¢ O0IIMMH YCIIOBUSIMU paiioHa MPOBEACHUS MTPAKTUKU U BUAAMU PACTCHUH.



JKCKypcus B AeHapapuil boranndeckoro caga BI'Y. O61mee 3HakoOMCTBO €
NPUPOAHBIMH YCJIOBUSMHU PaiiOHA NPAKTHKH.
[Heab: HayunTtbes paznuyaTh pa3Hble BUIBI paCTeHU; TUIIBI (heHodas.
3ajauyu: T1pUBHBATH MPAKTUYECKHUE YMEHUS W HABBIKA [0 ONPEACICHUIO
JIEPEBBEB IO CHIIydTaM, IOYKaM; IPUBUBATH HABBIKM IOBEICHUS B IPHUPO/IE;
YYUTh IOHUMATh KPACOTY 3UMHEN TPUPObI, OEPEKHO OTHOCUTHCS K HEH.
OO6opynoBanme: OJIOKHOTHI, KapaHAIIN, PYYHbIE JIYIIbI
Oo0bsicHeHue:

JlepeBbsl, KYCTapHUKA UM I[BETHl YKpalllalOT Hally XW3Hb, paayIoT,
BO3BBIIIAIOT, 00JArOpPaKMBAIOT YEJIOBEKA JENal0T e€ro 0ojieeé BOCHHUTAHHBIM K
KpacoTaM MPUPOJbI, MYy3bIKE, CTUXaM, KUBOIMCH, OUYUILIAIOT BO3IyX, 00OramaroT
€ro KUCIOPOIOM.

BoT nmoyemy MBI JOMKHBI HE TOJIBKO OXPaHITh MPUPOAY, HO U oOoramarhb
ee. UTtoObl cnpaBUTbCA € ATOM 3ajadyeid, HEOOXOJUMO JHOOUTH IMO-HACTOALIEMY
OKPYXAIOIIyI0 HAC IPUPOAY, HAYUYUThCS MPEyMHOXKATh €¢ OOraTcTBa.

Jlenapapuii — CIIOBO IPEYECKOE, a B MIEPEBOJE HA PYCCKHM S3bIK O3HAYAET
OOTaHUYECKU caj.

To ecTh AeHApapuil — y4acToOK, I/i€ B OTKPBITOM I'PYHTE KYJIbTUBUPYIOTCS
pa3MyYHbIe BUIbBI JEPEBBEB U KYCTAPHUKOB. 3/1€Ch BBICAXKHBAIOTCSI JIPEBECHBIC
pacTeHuss MeCTHOM (UIOpBI U pacTeHUs], 3aBE3CHHBIC U3 JIPYTUX TeorpauuecKkux
pariOHOB.

CozpnaBas nenapapuid, Mbl 3a00THJIUCH O TOM, YTOOBI €r0 YCTPOMCTBO OBLIO
palMOHAIBHBIM, KOMQOPTAOENIbHBIM, CIIOCOOCTBOBANO PA3BUTHIO Yy YYAIIUXCS
ACTETUYECKOr0 BKYCa, MOMOTaJ0 B U3y4€HUU OUOJOTMU M JIPYTUX JUCLUILIUH.
[ToaToMy pacTeHus: MeCTHOU (hJIOpBI BBICAJAMIIM B TIEPBBINA IO/l OCBOCHUS YYacCTKa.
Pactenuss npyrux 30H coOMpaeM TMOCTENEHHO BO BpPEMsI SKCKYpPCHUM, JIETHHX
MOE30K YUUTEIIEU U yUaIIUXCH.

JleHnpapuil UMEET ONPATHBIA BUJ, T. K. ydalIuecs TPYASITCA HE TOIBKO Hal
CO3JJaHUEM HY)KHOI'O, ITOJIE3HOIO JIIOASIM U IMPUPOIE, HO U CO3AI0T IIPEKPACHOE.
X Tpya HOCHUT HCCIIENOBATEIbCKUM M CO3MIATENbHBIM Xapakrep. [lo3Hanue u
TBOPUECKHM Tpyd €IMHBI B CBOE€Ml ocHOBe. Bacwimii AjnekcaHapoBu4
CyxoMiuHCKHM cka3an 00 sTom: “Uem cuiibHEe CTpeMIICHHE K TTO3HAHUIO, TEM C
OONBIIMM  WHTEPECOM  paboTalOT JETH, TEeM TIy0Xe  pacKphIBacTCs
UCCJIEIOBATENbCKUI xapakTep Tpyda. [loToxk HHpOpManuM U3 OKPYKAIOLIEro
MHUpa CTAHOBHUTCSI OCOOEHHO CHJIbHBIM CTHMYJIOM IMO3HAHMS MPU YCIOBUH, KOTJa
MBICJIUTh TOMOTAIOT PYKH, KOT/la B TPYyJE pPEOCHOK CTPEMUTCS HAWTU OTBET Ha
BOJIHYIOILIAE €70 BOIIPOCHI .

PdeHoJI0OrHYECKHE HAOJTIOAECHUS

B nenmpapum 3a KaxAbIM pACTEHUEM YyYalluecs BeOyT TINATeIbHbIE
dbenonornueckue HaomoaeHus. @eHonorus (PeHOMEH - SBIIEHUE, JIOTOC — HAyKa)
- HayKa, U3y4arollasi C€30HHbIC SBJICHUS TPUPO/IBI.

Eme Ilerp I mpukaszan mpuckuiate emy B IletepOypr u3 pasHBIX MECT
JUCThSI IEPEBLEB, MPUIITUTHIE K Oymare, ¢ ykazaHHEeM MeCTa U TOYHOW JIaThl MX
pacIyCcKaHusl.




Kak nayka ¢eHonmorusi B Haieil cTpaHe Hadaja pPa3BUBATHCS B KOHIIE
MPOIIJIOr0 CTOJETHS OJlaroiapsi yCWIMSIM 3aMeuaTeIbHOr0 3HaTOKa U OOJIBIIOTO
moburens npuponabl J.H. Kaitropomosa. Ilo Bcelt ctpane Obuia co3maHa ceTh
CUCTEMATUYECKH PpabOTAONIMX MYHKTOB (PEHOJIOTMYECKUX HAOJIONCHUM, 4YTO
J1aJI0 BO3MOYKHOCTb COMOCTABIIATh MPUPOIHBIE SIBJICHUS.

Ha npakTtuke cTyZeHThI Takke BeayT GeHOIOrnuYeckue Habto1eHH s,

CBou HaONMIOACHUS 32 PACTECHUSIMU YYalllUecs 3alUChIBAIOT B JTHEBHUKU
HaOJFOICHNS, 3aTeM MaTepuall 00001aeM, 1eaeM BhIBOBI, 3aKJIIOUCHUS B BHJIC
KaJIeHapei Ha0Io1eHni, TabJIML CXEM, PUCYHKOB, JUArpaMM.

Cnucoxk BuaoB B aenapapuu bC BI'Y
» AoOpukoc cubupckuii (Armeniaca sibirica (L.) Lam)
» bapxar amypckuii (Phellodendron amurense Rupr.)
* bepeckier Maaka (Euonymus maackii Rupr.)
» Bepeckier kpoiaateiii (Euonymus alatus (Thunb.) Siebold)
* Bepeckier cesamiennsiii(Euonymus sacrosancta L.)
* bepeckier 6opomaBuaTheiii (EuOnymus verrucosus Scop.)
* Bepeckier esponeiickuit (Euonymus europaeus L.)
* Bospsiauk 3eneHomsceiii (Crataegus chlorosarca Maxim.)
» bysuna cubupckas (Sambucus racemosa ssp. sibirica (Nakai) H. Hara)
» I'pyma yccypuiickas (Pyrus ussuriensis Maxim.)
« Toprensus merenpuaras (Hydrangea paniculata Siebold)
« Jlyo monronsckuii (Quercus mongolica Fisch. ex Ledeb.)
* Enab cubupckas ¢. ronyoas (Picea obovata Ledeb. coerulea Malyschev)
» Kypwuisckuii vaii (Pentaphylloides fruticosa (L.) O. Schwarz)
* Maimna aymmwucrtas (Rubus odoratus L.)
*  Opex manpwxypckuit (Juglans mandshurica Maxim.)
 Ilyseiperioanuk kamuHomuctHbIN (Physocarpus opulifolius (L.) Maxim.)
» Cwmopoauna anbnuiickas (Ribes alpinum L.)
« Cwmopoauna 3onotuctas (Ribes aureum Pursh)
« Cwmopoauna asyurias (Ribes diacantha Pall.)
» Cuexnosromuuk Oenbiii (Symphoricarpos albus var. laevigatus (Fernald)

S. F. Blake)

« Cnupes smoHckas (Spiraea japonica L.)

» Tpeckyn amypckuii (Syringa amurensis Rupr)

» Tys zamagnas (Thuja occidentalis L.)

» UYepemyxa Buprunckas (popma mypmypnas) (Padus virginiana (L.) Mill.)

« UyOymuuk Beneunslit (xxacmun) (Philadelphus coronarius L.)

» ®op3unus sinesunnas (Forsythia ovata Nakai)

* Slcennp Mmanbwkypckuit (Fraxinus mandshurica Rupr.)

* JKumoinocte mokpeiBasibHas (Lonicera involucrata (Richardson) Banks ex

Spreng.)

» Xwumomnocts TaTapckas (Lonicera tatarica L.)

» Kiuen sicenenuctnsriii (Acer negundo L.)

* UBa cu3as (Salix glauca L.)

* Mupukapus nucoxBoctaukoBas (Myricaria bracteata Royle)


http://ru.wikipedia.org/wiki/L.
http://ru.wikipedia.org/wiki/Lam.
http://bg.isu.ru/ru/photos/photo.jsp?id=489&division=77&subdivision=null&offset=2&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=489&division=77&subdivision=null&offset=2&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=489&division=77&subdivision=null&offset=2&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=489&division=77&subdivision=null&offset=2&divoffset=0
http://ru.wikipedia.org/wiki/Rupr.
http://ru.wikipedia.org/wiki/Rupr.
http://bg.isu.ru/ru/photos/photo.jsp?id=493&division=77&subdivision=null&offset=5&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=493&division=77&subdivision=null&offset=5&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=493&division=77&subdivision=null&offset=5&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=493&division=77&subdivision=null&offset=5&divoffset=0
http://ru.wikipedia.org/wiki/Euonymus_maackii
http://ru.wikipedia.org/wiki/Euonymus_maackii
http://ru.wikipedia.org/wiki/Euonymus_maackii
http://ru.wikipedia.org/wiki/Rupr.
http://ru.wikipedia.org/wiki/Rupr.
http://ru.wikipedia.org/wiki/Euonymus_alatus
http://ru.wikipedia.org/wiki/Euonymus_alatus
http://ru.wikipedia.org/wiki/Euonymus_alatus
http://ru.wikipedia.org/wiki/Thunb.
http://ru.wikipedia.org/wiki/Thunb.
http://ru.wikipedia.org/wiki/Siebold
http://ru.wikipedia.org/wiki/Euonymus_verrucosus
http://ru.wikipedia.org/wiki/Euonymus_verrucosus
http://ru.wikipedia.org/wiki/Euonymus_verrucosus
http://ru.wikipedia.org/wiki/Scop.
http://ru.wikipedia.org/wiki/Scop.
http://ru.wikipedia.org/wiki/Euonymus_europaeus
http://ru.wikipedia.org/wiki/Euonymus_europaeus
http://ru.wikipedia.org/wiki/Euonymus_europaeus
http://ru.wikipedia.org/wiki/L.
http://bg.isu.ru/ru/photos/photo.jsp?id=490&division=77&subdivision=null&offset=3&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=490&division=77&subdivision=null&offset=3&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=490&division=77&subdivision=null&offset=3&divoffset=0
http://ru.wikipedia.org/wiki/Maxim.
http://ru.wikipedia.org/wiki/Maxim.
http://bg.isu.ru/ru/photos/photo.jsp?id=525&division=77&subdivision=null&offset=37&divoffset=36
http://bg.isu.ru/ru/photos/photo.jsp?id=525&division=77&subdivision=null&offset=37&divoffset=36
http://www.plantarium.ru/page/taxonomy/taxon/33574.html
http://www.plantarium.ru/page/taxonomy/taxon/33574.html
http://www.plantarium.ru/page/taxonomy/taxon/33574.html
http://www.plantarium.ru/page/taxonomy/taxon/33574.html
http://www.plantarium.ru/page/taxonomy/taxon/33574.html
http://www.plantarium.ru/page/taxonomy/taxon/33574.html
http://www.plantarium.ru/page/taxonomy/taxon/33574.html
http://bg.isu.ru/ru/photos/photo.jsp?id=496&division=77&subdivision=null&offset=8&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=496&division=77&subdivision=null&offset=8&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=496&division=77&subdivision=null&offset=8&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=496&division=77&subdivision=null&offset=8&divoffset=0
http://www.plantarium.ru/page/view/item/44377.html
http://www.plantarium.ru/page/view/item/43845.html
http://bg.isu.ru/ru/photos/photo.jsp?id=497&division=77&subdivision=null&offset=9&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=497&division=77&subdivision=null&offset=9&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=497&division=77&subdivision=null&offset=9&divoffset=0
http://bg.isu.ru/ru/photos/photo.jsp?id=497&division=77&subdivision=null&offset=9&divoffset=0
http://www.plantarium.ru/page/view/item/43786.html
http://www.plantarium.ru/page/view/item/44789.html
http://www.plantarium.ru/page/view/item/27976.html
http://bg.isu.ru/ru/photos/photo.jsp?id=528&division=77&divoffset=12&offset=40
http://bg.isu.ru/ru/photos/photo.jsp?id=528&division=77&divoffset=12&offset=40
http://bg.isu.ru/ru/photos/photo.jsp?id=528&division=77&divoffset=12&offset=40
http://bg.isu.ru/ru/photos/photo.jsp?id=528&division=77&divoffset=12&offset=40
http://bg.isu.ru/ru/photos/photo.jsp?id=528&division=77&divoffset=12&offset=40
http://www.plantarium.ru/page/view/item/44360.html
http://www.plantarium.ru/page/taxonomy/taxon/44387.html
http://bg.isu.ru/ru/photos/photo.jsp?id=505&division=77&subdivision=null&offset=17&divoffset=12
http://bg.isu.ru/ru/photos/photo.jsp?id=505&division=77&subdivision=null&offset=17&divoffset=12
http://bg.isu.ru/ru/photos/photo.jsp?id=505&division=77&subdivision=null&offset=17&divoffset=12
http://bg.isu.ru/ru/photos/photo.jsp?id=505&division=77&subdivision=null&offset=17&divoffset=12
http://www.plantarium.ru/page/view/item/43868.html
http://bg.isu.ru/ru/photos/photo.jsp?id=506&division=77&subdivision=null&offset=18&divoffset=12
http://bg.isu.ru/ru/photos/photo.jsp?id=506&division=77&subdivision=null&offset=18&divoffset=12
http://bg.isu.ru/ru/photos/photo.jsp?id=506&division=77&subdivision=null&offset=18&divoffset=12
http://bg.isu.ru/ru/photos/photo.jsp?id=506&division=77&subdivision=null&offset=18&divoffset=12
http://www.plantarium.ru/page/view/item/44362.html
http://bg.isu.ru/ru/photos/photo.jsp?id=509&division=77&divoffset=12&offset=21
http://bg.isu.ru/ru/photos/photo.jsp?id=509&division=77&divoffset=12&offset=21
http://www.plantarium.ru/page/view/item/44523.html
http://www.plantarium.ru/page/view/item/44523.html
http://www.plantarium.ru/page/view/item/44523.html
http://bg.isu.ru/ru/photos/photo.jsp?id=512&division=77&subdivision=null&offset=24&divoffset=12
http://bg.isu.ru/ru/photos/photo.jsp?id=512&division=77&subdivision=null&offset=24&divoffset=12
http://bg.isu.ru/ru/photos/photo.jsp?id=512&division=77&subdivision=null&offset=24&divoffset=12
http://bg.isu.ru/ru/photos/photo.jsp?id=512&division=77&subdivision=null&offset=24&divoffset=12
http://www.plantarium.ru/page/taxonomy/taxon/43493.html
http://bg.isu.ru/ru/photos/photo.jsp?id=514&division=77&divoffset=12&offset=26
http://bg.isu.ru/ru/photos/photo.jsp?id=514&division=77&divoffset=12&offset=26
http://bg.isu.ru/ru/photos/photo.jsp?id=514&division=77&divoffset=12&offset=26
http://bg.isu.ru/ru/photos/photo.jsp?id=514&division=77&divoffset=12&offset=26
http://www.plantarium.ru/page/view/item/44401.html
http://www.plantarium.ru/page/view/item/44078.html
http://www.plantarium.ru/page/view/item/44782.html
http://www.plantarium.ru/page/view/item/44358.html
http://www.plantarium.ru/page/view/item/43847.html
http://www.plantarium.ru/page/view/item/45825.html
http://bg.isu.ru/ru/photos/photo.jsp?id=522&division=77&divoffset=12&offset=34
http://bg.isu.ru/ru/photos/photo.jsp?id=522&division=77&divoffset=12&offset=34
http://bg.isu.ru/ru/photos/photo.jsp?id=522&division=77&divoffset=12&offset=34
http://bg.isu.ru/ru/photos/photo.jsp?id=522&division=77&divoffset=12&offset=34
http://www.plantarium.ru/page/view/item/44069.html
http://ru.wikipedia.org/wiki/Richardson
http://ru.wikipedia.org/wiki/Banks
http://ru.wikipedia.org/wiki/Ex_(%D1%82%D0%B0%D0%BA%D1%81%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/Spreng.
http://ru.wikipedia.org/wiki/Spreng.
http://www.plantarium.ru/page/view/item/43490.html
http://www.plantarium.ru/page/view/item/44473.html
http://www.plantarium.ru/page/view/item/44453.html
http://www.plantarium.ru/page/view/item/44685.html

» PsaOunnuk psounonucTHbIN (Sorbaria sorbifolia (L.) A. Braun)
» Tomous mupamunaneHbii (Populus italica (Du Roi) Moench)
* Psab6una: copt «Tutran»
» Kanuna: copra «lllykmunckasy», « TaexHbie pyOUHbBI»
* JXumonocts: copta «I'epaa», «I'omyboe BepeTeHO»
MosxoxeBenbHUK: copTa «I omybast 3Be3nay, «I omy0oit mpuHI
Jtanbl padoTsl peHoTOrHYecKnX Ha0II0AeHH cIeayonue:
PaboTa yyammxcs B THEBHUKAX HAOIIOICHU;
2. TlogBenenue ToroB 00 N3MEHEHUSIX, KOTOPBIC TPOUCXOJIST;
3. HUtoroBoe 0600111eHNE CE30HHBIX SBICHUI 3a TOI.

[lepBas monoBuHa Mas: Oy3HHa KpacHasi - CMOPOJIMHA YepHas - yepemyxa -
BOJIUBE JIBIKO - MaJIMHA - JIICTBEHHUIIA CHOMpCKas - CMOPOJIMHA KpacHas - Oepesa
OoposiaBuaras - JHCTBEHHHUIIA €BpoOIlelcKas - OepeckiieT OopojaByaThlii - UBa
JIOMKas - BETJIa U OPEIIHUK (JICHIMHA) - psAOrHA - OOSIPHIITHUK - TOMOJIb - B3 -
KJICH SICEHEJIMCTHBIN - OJIbXa cepas U YepHas - NIMIIOBHUK - YEPHUKA - KAJIMHA -
KJICH OCTPOJIMCTHBIN - JIUIAa MEJIKOJIKMCTHAS - OCUHA - KPYIIMHA JIOMKASI.

Bropas nosoBuHa Masi: 1y0 - iceHb OOBIKHOBEHHBIH.

ITo TeM »e JaHHBIM, CPOKH Hayaja I[IBETCHUS Y JIPEBECHO-KYCTaPHUKOBOM
PACTUTENBHOCTH HACTYMAIOT B CIEAYIOLIEM MOPSIJIKE.

Bropas mosioBuHa ampens: ojibxa cepas - OpelIHUK (JIeIIHMHA) - OJibXa
YepHas - BETJIa - BOJYBE JIBIKO - OCHUHA - BS3.

[lepBas nmojoBuHa Masi: TMCTBEHHUIA €BpOIEiicKas U cuOMpCKas - TONOJIb -
Oepe3a OopojiaByaTasi - KJICH SICEHEIIMCTHBIN - MBA JIOMKAasl - KJI€H OCTPOJUCTHBIM,
YEpHHUKA - ICCHb OOBIKHOBEHHBIN - CMOPOJIMHA KpacHasi - uepemMyxa.

Bropas monoBuHa wmasi: Oy3WHa KpacHasi - CMOpPOJIMHA YepHas - eJb
OOBIKHOBEHHAsI - Ay0 JIETHUH W 3UMHUN - psOMHA - COCHA - OOSIPHIIIHUK -
roinyOuka - 6epeckieT 00poJaBYaThIM - KPYIIMHA JTIOMKAS.

IlepBast MONOBMHA WIOHS: IIMIOBHUK - MajuHa - KaiuHa. JIuma 3amBeraer
TOJBKO B NEPBOM JI€KaJe MIOJIA, a BEpeCK (KYyCTApHHYEK, pACIPOCTPAHEHHBIN B
COCHOBBIX 0Opax) - B MOCHAeAHEHN JAeKae.

MHorue faepeBbs U KYCTApHUKH 3allBETAIOT 3HAYUTEILHO paHbIIE
MOSIBJICHUS JTUCTheB. Hampumep, Hayaao 1BETEHUSI Y OJIbXU CEpOi HACTymHaeT B
cpeaHeM Ha 24 1Hs paHblle Hadajla OOJUCTBEHUS, OJbXM UYEpHOM - Ha 22,
opelHuka (JenuHbl) - Ha 20, ocuHbl - HAa 16, BeTsbl - Ha 15, Bsa3a Ha 10 gHel
paHblie. Y KJIEHOB, TONOJIEH, TUCTBEHHUI HAYaJIO LBETCHUS OINEpeXaeT Havajo
oOsMcTBeHUs Ha 3 - 5 HEH. Y Oepesbl 3TH CPOKU COBMAAIOT.

[itoap1 mu cemMeHa co3pEBAKOT B TAKOW MOCJIEA0BATEIIBHOCTH.

=

IlepBast mos10BMHA UI0JISA

Ocuna CeMeHa o Mepe CO3pPEBAHUS PA3JIETAIOTCA
Bsiz Bucst Ha nepeBe Heq0Jr0
Tonosb CemeHa 110 Mepe CO3peBaHMs Pa3eTaloTCs

Bropast nosioBuHAa MK0JIs

YepHuka Sroabr CKOpO OmagaroT


http://www.plantarium.ru/page/view/item/44397.html
http://www.plantarium.ru/page/view/item/44451.html

by3nna kpacHas

CmopoaunHa
yepHast

Manuna
Bomnube jan1k0

bepeza
O0opoaaBuaTas

KpymuHa nomkas

Pabuna

[TunoBHUK
bepeckner
Yepemyxa

OpelHukK
(JretuHa)

Kannna

Hy0

Kien
SICEHEJIUCTHBIU

bosipbImHuK

JIuma
MEJIKOJIUCTHAS

Onbxa 4yepHas u
cepas
Enp

JIncTBeHHHUIIA

CocHa

SIroIbl OCTAIOTCS Ha BETBIX O BBICBIXAHUSI MSIKOTH
Sroawl nep:karcs Ha BETBSAX 2 HEAETHU

ITocne CO3pCBaHUA OIIaaaroT

I[epmaTcsi HCIOJII'O
Paznerarorcs nocie CO3pCBaHUsA B TCUCHUC 3-4 HCACIIb

IlepBasi mojiI0oBMHA aBrycra
Jepxkarcs nonro
Jlepxatcs 1onro

Bropas nmosioBuHa aBrycra
Honro octatorcst Ha KycTax
Jlepxarcst Henoaro
Hepxarcs 2-3 nHenenu

IlepBasi mojioBMHA CEeHTAOPS
Cxopo onagarT

I[epmaTc;I A0 CHJIBHBIX MOPO30B
I[epmaTc;I HCIOJII'O

Bropasi nos10BuUHA ceHTAOPHA

JlepxaTcst He10JIro

Ocratorcst Ha KycTax J0ITr0

Ocrarorcs Ha JepeBe 10 MapTa CIEIYIOLIEro roja
Bropasi no10BuHA OKTAOPS

Cemena BBIIMaAAalOT U3 NIUIICK 40 KOHIIA 3UMBI

CemeHa BBINAJAIOT M3 PACKPBIBIIMXCS HA AEPEBE IIMIIECK
yepe3 7-9 MecsieB mociie I[BETEHHs, B sIHBape-mapre,

OIWITKKY OIIadar0T B I'OA BbLIICTA CCMSH

CemeHa BBITIAJIAIOT M3 PACKPBIBIIUXCS HA JIEpEBE IIUIICK B
Hos10pe. Ilocie BBICHIMAHUS CEMSH IIMINKKA HE ONagarT 2-3

roga

CemeHa co3peBaroT B HOSIOpe yepe3 18 mecsIes, a BhITa1aroT
nocje LBEeTeHus B MmapTe-Mae (depe3 22 mecsiua). [lepuon

JIeTa CeMsSIH IIPOJIOJHKAEeTCsl OKOJIo 45 nHel



Scenp

. Omanarort 3umoit
OOBIKHOBEHHBII

3HaHWEe TIOCIEOBATEIIbHOCTA  IOCHEBAaHUS CEMSIH  JPEBECHBIX U
KYCTapHUKOBBIX TIOPOJ HMMEET OOJIbIIOe 3HAY€HUE [JIsi CBOEBPEMEHHOIO HX
coopa.

s nepeoco nepuooa XapaKTEpHO HAYajlO COKOABWXKEHHS Yy KJI€HA
SCEHEIMCTHOTO. DTOT MEPHUOJI HACTYMAET B MocheaHen nexaae Mapra. [lo3anee, B
TIEPBOM JieKajie ampessi, MOYKHO HaONIoAaTh COKOABHXKEHUE Oepesbl. BBIACHSIOT
Hayajgo JBWKEHMSI COKa TaK: 3apaHee MPUTOTOBISIOT B CTBOJAX JBIPOYKH U
€XKEIHEBHO cieasT 3a HUMHU. OTBEpPCTUS JOJKHBI MPOXOJUTHh 4Yepe3 KOpy U
mpoOMBaTh JIPEBECUHY HETITYOOKO, HE 0Ojiee CAaHTHUMETpa, YTOOBI HE TOPTUTH
nepeBo. llocrme oxoHYaHWS HAOMIOACHUI OTBEPCTHE HEOOXOIMMO 3ama3aTh
TJIMHOM, 3aMa3KOW WJIM BapOM.

JISTiABl 9acTo JAKOMATCS COKOM KIIEHa U Oepesbl, MmpoOuBasi KIIOBOM
BOKPYT CTBOJIOB OTBEPCTHUs. B KOHIIE 3TOr0 nepuoja UBETET MaTb-U-MaueXa.

Bmopoii  nepuoo - Hauano 3anBeTaHUs OpCIIHMKA COBIAJAET C
3allBETaHUEM OJIbXU cepoil (BTopas Jekana ampeds). [lorpscure HEMHOTO BETKH -
MbUIbIIA BBUIETAET OOJAYKOM. DTO HAYaJOCh IBETCHHE OPEUIHMKA. 3alBETAIOT
TaKkK€ paHHHE UBBI, HAIIPUMEp UBa-OpeAnHa. SIpKue *KeaThle MyKCKUE COLIBETHUS
WBBI yKpamiaroT Jjec, JalT apomar. MBbI - pacteHus aBygomubie. Heckonbko
NO3JHEE LBETYT OCHHA, BS3 (ampenb-Mail), 10 pacnyckaHusd JUcTheB. OOpaTum
BHUMAaHHE Ha KPYITHbIE IBETOUYHbBIC MOYKH BS3a - U3 HUX MO3HEE PA30BHETCA PSiJl
couBeTui. M3 JeCHBIX TpaB LBETET YHUCTSAK JIOTOYHBIM HA FOKHBIX CKIIOHAX,
HAYMHAET SIPKO 3€JICHETh TPaBa.

Tpemuu nepuoo - 3auBeTanue 0epe3sl OopoaaByaTOl (TIepBas AeKaaa mas).
Jluctest y Gepesbl yxe pacmyCTUINCh. Jlec 3a3erneHen. 3aiBeTatoT TOMOb, KJIEeH,
yepeMmyxa, BHWIIHS, Oy3WHA, CMOPOJMHA, U3 JUKOPACTYIIUX - Cyperka,
OJIyBaHYHMK, JIECHAs 3€MJISTHUKA.

Yemeepmuiti nepuoo - Hanbosee spkas mopa BeCHbI (TOCIEIHSS neKaaa
Mas). 3arBeraer xkenras akauus. L[BeTyt miomoBbie nepeBbsa. LlBeteT psiOuna,
YTO yKa3blBa€T Ha KOHEI[ BecHbI. 3arBeraer AyO. [IsmuT cocHa. MaccoBoe
1BeTEHUE TpaB. BecHa mnocTeneHHO miepexoauT B Jero. Hawamo nera
OTpeNeNaeTCs 3allBETaHWEM IIWIOBHUKA W PACKUAMCTOTO KOJIOKOJIbUMKA,
OTMEYAETCs I[BETCHUEM JIMMbI, CO3PEBAHUEM IUIOJIOB 3EMIISTHUKH, MAJIUHBI,
BUIIIHU, TIOSIBJIEHUEM ChEJIOOHBIX TPUOOB U TIP.

I nmexama WIOHSA - MAacCOBO€ PACCEMBAHUE TUIONOB BS30B; JETUT '"'MyX" C
CEMEHaMu OpeJINHBI U OCUHBI; Y Oepe3bl 00pOaBUaTON 3aKJIaIbIBAIOTCS MYXKCKHE
CEPEXKKHU, IBETET JIAH/IBIII, IITUTTOBHUK.

Il nexkama uIOHS - HAUYMHAIOT PACCEUBATHCS IUIOALI TOMOJISA, I[BETYT
JamJaTtka cepedpucras, KaJlMHa, KpyIIMHA JIOMKasi, HAUMHAIOT 3aIBETaTh JIFOOKa
JBYJIMCTHASI, KpanuBa JBYJOMHasl, BACUJIMCHUK BOJIOCOOPHOJIUCTHBIN, CO3PEBAIOT
TJI0/1bl 3€MJISTHUKH JIECHOM.

[ nexama wiOHA - TOSIBISIOTCAS TpuObI (OE€pPE30BUKH, IMOJOCHMHOBUKH),
3aIBETAIOT 3BEPOOOIA, TBO3IMKA TPaBSIHAsI, KUTIPEH (MBaH-4yai).



BTopass mosoBUHA HIOHA M HAuyajllo MIONS - MOpa MBIIIHOTO paciBeTa
TPaBSIHUCTON PACTUTEIBHOCTH.

[ mekaga uros - CO3pEBAIOT IUJIO/IBI YEPHUKHU, UPTH, IIBETET JIOIMYX, MMHKMa
(nukasi psiOMHKA), TMOJbIHb, BEpOEHHUK, 3al[BETaeT JHIMa, CO3PEBAIOT CEMEHa
Oepe3bl 60poaBYATOM.

Il nmekama wrons - HA4YMHAETCS CHOPOOOpa3OBaHHME Y MANOPOTHUKOB,
CO3PEBAIOT IUIOABI YKUMOJIOCTH, IMPOJOJKAETCS LBETEHUE JIUIIBI, LBETET BEX
ATOBUTHIN (LMKyTa), TaBOJIFA, CO3PEBAIOT ILIOJBI Oy3WHBI KpPACHOM, MajMHbI,
KOCTSIHUKH.

III nmexama wromst - MBETET uepena, 3BepoOOi, TOpedaBKa, HAYUHAIOT
CO3peBaTh M pPACCEUBATBCS CEMEHA JKEJITOM aKalWW, pPacCeUBalOTCI CEMEHa
Oepe3bl 00pOIaBUATOM, IIBETET BEPECK.

I nekanma aBrycra - mpoAOJKaeTcsi MacCOBOE PacCeMBAHHUE CEMSH Oepesbl,
CO3PEBAIOT SITOJbl YEPEMYXHU, KPYIIUHBI JIOMKOW, OPYCHUKH, OypeeT CKopiyma
OpEXOB JICUIUHBI.

Il nexana aBrycra - HAUMHAIOT KPACHETD IJI0/1bI pSIOUHBI, IIIUTTOBHUKA.

[IT nexana aBrycra - co3peBaroT IJI0]1bl OepecKiieTa.

I nexanma ceHTSOpst - CO3pEBAIOT IUIOABI KaJWMHBI, OpEIIHUKA (JICIIUHBI),
KETTyIH.

OceHbl0 HMHTEPECHO MPOBECTH HAOJIIOJEHUE HaJ JHCTONagoM. MHorue
JIEPEBbS U KYCTAPHUKHU €II€ 3aJ0JIF0 A0 TOro, KAaK COPOCUThH CBOMW JIETHUW Hapsig,
MOCTENEHHO MOJIHOCTHIO MEHSIOT 3€JIEHYIO0 OKPACKY JIMCTBBI.

Uepemyxa, OepeckiieT, a 3aTeM OpCIIHUK, PSIOMHA, KJIEH U OCHHA YKE B
JIBAaJIATBIX YUCIaX CEHTSIOps MPUOOPETAIOT OCEHHIOK PACUBETKY, XOTs 10 KOHIIA
JaucTomnana ocraercs eme 2 - 3 Henenu. Konen nucronana oObIMHO HACTYIAET B
TaKOW MOCJEI0BATEIbHOCTH: B MEPBOM MOJOBUHE OKTAOPS MOJHOCTBIO TEPSIOT
JUCTBY YepeMyxa M Bs3, 3aT€M JIMINA, KIIEH, ICEHb, OPEIIHUK, OCUHA; BO BTOPOU
MOJIOBUHE - psOWHA, KalWHA, OJbxa, Oepe3a, Oy3uHa, wBa. Y JIMCTBEHHHUIIBI
€BPOIICHCKOM XBOS OCBINAETCS TOIBKO B ACCATHIX YUCIIAX HOSIOPSI.

Jluctomam - ogHO U3 OMOJOTHYECKUX TMPHUCIOCOOTICHUN pacTeHUl K
HEOJAronpusiTHHIM YCJIOBUSIM 3UMBI. Benp M B 3UMHHMIA TEPHOJ JUCThS
MIPOJI0JDKATIN OBl HCTIAPATH BJAry, KOTOPYIO, OJHAKO, KOPHU PACTCHUI HE CMOTJIN
OBl BOCIIOJTHUTH M3-3a TIpoMep3aHus mouBbl. [1oj TSKECThI0 CHEra Ha MIMPOKOMN
JMCTOBOM TOBEPXHOCTH JIOMANUCh Obl BeTBH. JlMcTomaja CyIlecTByeT y BcCex
JIPEBECHBIX W KYCTAPHUKOBBIX TIOPOJ, HO OJIHU W3 HUX TEPSIOT JIUCThS
MOJTHOCTBIO C HACTYIUICHHMEM HEOJIaronmpusTHOIO BPEMEHH Troja, y APYTUX Ke
JUCTOMAJT MPOUCXOAUT MOCTENEHHO M PACTEHMSI OCTAIOTCS BCEr/a 3E€JICHBIMHU.
Tak, XBOs €11 )KUBET B TEUCHHUE S5 - 7 JIeT, XBOS COCHBI 2 - 3 Tofa. Y CThUIIA XBOH,
yepe3 KOTOPhIC MPOUCXOJIUT HCIAPEHHE, OYEHBb TIIYOOKO CKPBITHI B JIUCTOBOM
TKaHU, XBOWHBIE MOTYT Ha 3UMY 3aKpbIBaTb MX U MOJHOCTHIO MpPEKpalaTh
UCIIapEHHUE.

Yyammecss BenyT (eHoJornyeckue HaONIOJCHHS 3a pacTeHueM. B ycioBusix
dbenodassr:
1. Tlepuoa OTHOCUTENBHOTO MOKOS MOYEK (OCEHHE-3UMHHI NEPHUO/T).



2. Hauano Bereramuu (Hayajgo pacIyCKaHHWS IMOYEK - IMOYCHHBIC YCIITyH
Pa3oILINCh, BUAHBI 3€JICHBIC JIUCTHS).

3. OkoHuaHMEe BereTanu (MacCOBBIM JHCTOMAM - onayio 6osiee 50% obriero
KOJINYECTBA JINCTHEB).

4. Hayano nBeTteHus (MOSIBICHHUE NEPBLIX PACHyCTUBIIUXCS IBETKOB). Jlis
KaJIMHBI OOBIKHOBEHHOM OTMEYaeM Hadalo paclyCKaHUs CTEPUIIBHBIX U
(bepTUIBHBIX 1IBETKOB. Pacimyckanue CTEpHIIbHBIX I[BETKOB MPOUCXOIUT Ha
3-9 nHei paHbIIe.

5. OxkoHuaHMe IBETCHUS (OTLBEIMN MOCIECTHUE [IBETKH).
IIporpamma (peHosIoruuecKknx HAGIIOIEHUI HAT IPEBECHBIMYU PACTEHUSIMH
(CokpaleHHbIN BapyaHT)

|. Pacmenus na rmosenunvHom smane oumocene3a PazBuThe moaceMsAOIbHON
4acTH pacTeHus: nossienue exoos (C); pacmyckanue cemsponeii (C?).
Pa3BuTne HamceMsAIONBHOM YacTU pACTEHUs: paclyCKaHue (pacKpbIBaHUE)
sapoasinesoit mouku (I1nt); pacmyckanve roBeHUIBLHBIX aHCTheB (JInt); Havamo u
OKOHYaHHe pocTa oceBoro nobdera B mmnuy (IIn? u I®); onpobkoBenne nmobdera
1o Beeli ayune (I ); pacuBeunBaHUE OTMUPAIOIMX FOBEHWIBHBIA HCTheB (JI?);
OIaJIcHHE IOBEHUIBHBIX JTUCTheB (JIrd).

Il. Pacmenus na BUPCUHUIIBHOM U nocvzedyiou;ux amanax oOHkmoczcenesa

HaOuirogeHnusi Hal BereraTUBHbIMU INoOeramMu. PacTeHue B COCTOSHHMM TOKOS;
MOYKK HE UMEIT mnpu3HakoB pocrta (I16°). PocT BereratuBHBIX MATEPUHCKUX
nouek *: naOyxanue nouek (I161); pacnyckanue nouek (I162).

Poct 1 ¢popmupoBanue noderos npogosnkenns: Hadano (I16%) u okonuanue (I16%)
pocTa 1MoGeroB B JUIMHY; ONMpoOKoBeHHe moderos V ocHosanus (I16°) u no Beei
nnune (I16°).

dopMHpOBaHHE M OTMHPAaHHME JIUCTHEB: pachnyckanwe smcthes  (JIY);
pacuBeYnBaHue OTMHUparoIMX JucThes (JI°); omanenue muctoes (J1%).
dopmupoBaHUE TTOYEK BO30OHOBIICHHS: 000Cc0O0ICHHE HA TTOOErax Mo4YeK B BUIE
Menkux 3eneHbix 0yropkos (ITul); ompoOkoBeHHE ¢ MOBEPXHOCTH HAPYKHBIX
uemyu nouek (I1u?).

HaOuroneHust Hal TeHEPATUBHBIMHM M TeHEPATHBHO-POCTOBLIMHU MoOeramm **.
['eHepaTuBHBIEC (T€HEPATUBHO-POCTOBBIC) MOYKHA HAXOMASITCS B COCTOSHUU TOKOS
(MOYKH HE UMEIOT MpU3HAKOB pocta) - (L1°).

PocT reHepaTUBHBIX (T€HEPATHBHO-POCTOBBIX) mouek: Habyxanue mouek (I1%);
pacnyckanue nouek (1),

Byronmsamus u nserenme***: Gyrommsamus (L[%); mawano useremms (L17),
oxonuanue ero (L°).

DopMHUPOBAHKE U CO3PEBAHUE IJI0/I0B (ILIUIIEK) U CEMSH: 3aJI0KEHUE TIJI0JI0B WU
wmnrek (ITn'); cospesanue mionos (mmmek) u cemsn (ITd).

PacnpocTpaHeHue 3penbIX CEeMsH: ONaJCHUE 3peNbIX II0A0B (IIMIIEK) C
CEeMEHAMU WJIH BBICBHIIAaHKE CEMSH U3 11008 U muiek (1114).

* MaTepuHCKUMH Ha3bIBAIOTCS MOYKHU, (POPMHUPYIOIIMECS HAa PACTYIIUX WIN 3a-KOHUYMBILUX POCT
noberax. Iloukn BO300HOBIIEHHUS, KOTOpBIE 3aKJIabIBAIOTCS (00pa3y-loTCs) B MaTEPUHCKUX



Mo4YBax, Ha3bIBAlOT AouepHUMU. [locne pacnmyckaHuss MaTepUH-CKOM MOYKH M BBIPACTAHUS U3
Hee moOera MPONOIDKEHHsI 3aJI0KEHHBIC HA 3TOM IMOOEre JOYepHUE TMOYKH CaMH CTAHOBSTCS
MaTE€pPUHCKUMH.

** T'eHepaTUBHBIC MOOETH CBSI3aHBI TOJHKO C OOpa3oBaHMEM TI'e€HEPATUBHBIX OPra-HOB;
3aKJIa/IBIBAIOTCS OHU B (DYHKIIMOHATBHO TEHEPATHBHBIX (I[BETKOBBIX) IMOYKAX M TMOCIE
OKOHYAHUS I[BETCHHS WU CO3PEBAaHUSA CEMSH OTMHUpPAIOT. | eHepaTHBHO-POCTO-BbIE MOOETH
CIyXatr s oOpa3oBaHHMS KaK TEHEPAaTUBHBIX, TaK M BETCTATUBHBIX Opra-HOB, OHU
3aKJIaJIbIBAIOTCS] B TEHEPATUBHO-POCTOBBIX (CMeIIaHHbIX) oukax. [locne okoHuaHUs [IBETECHUS
WIM CO3PEBaHMS CEMSH Ha MoOerax 3TOro THUIA OTMUPAET UX TIEeHepaTHBHas 4YacTb, a

BereTaTHBHAsA cepa COXpaHIETCs IS BHITOTHEHUS ()YHKIIUN BEreTaTUBHBIX TOOETOB.

*** YV TrOoJ0CEeMEHHBIX pacTeHuii (hase OYTOHH3AIMH COOTBETCTBYET (haza 000cOOIe-HHS Ha Io0Oerax MHKpO- U
MaKpoCTpoOUIoB, a (ase 1BeTeHUs - (paza MbUICHUS.

XoJ paboThI:

[Tocne o3HakoMuTENbHOU Oecelbl Ka)XJA0€ 3BEHO MOJIy4aeT 3aJaHust s
CaMOCTOSITENILHOU pabOThI:
1. Omnpenenure u onuummuTe GOpMy KpPOHBI, LIBET KOPBI U PACIIONIOKECHHUE
YEeYEeBUYEK:

| 3BeHO — MJIbMa IPU3EMUCTOTO

I 3BeHO — 1y0a MOHTOJILCKOTO

Il 3B€HO — KJI€HA SICEHETUCTHOTO

IV 3BeHO — NIl MAaHBYKYPCKOM

V 3BeHO — Oepeckiera Maaka
2. PaccMoTpuTe NOYKH U ONpEAeNIUTEe, KaK OHU PACIIOJIOKEHbI Ha cTe0Ie, B
YEeM UX MPUCITOCOOJIEHHOCTh K IEPE3UMOBKE:

| 3BeHO — Oepesbl 6opoaBUaATOM

I 3BeHO —MJIbMa IPU3EMHCTOTO

Il 3BeHO — psIOMHBI CHOMPCKOI

IV 3BeHO — KJIeHa SICEHETMCTHOTO

V 3BeHO — Ay0a MOHTOJILCKOTO
3. Briacaure, kakume KycTapHUKH pacTyT B JeHapapuu bI'Y. Kakosa
okpacka ux kopsl? Kak pacronaratorcst mouku Ha crebne? JlaHHbIe 3alIUIINTE B
OJIOKHOT.

B kaudectBe npumepa NpuBOXKYy OMUCAHUE OJHOTO U3 PACTEHUM NEHJIpapHs
— kayiHbI ['oproBHHA.

Kanuna ['opgoBuna:

1. ’KuzHenHast popma - KyCTapHUK.

2. CeMEeNCTBO: JKUMOJIOCTHBIX

3. PonoBoe Ha3BaHue: KaJuHa - MOJy4YMJia OT JiaT. viere - IUIECTH WU
vimcu - ruteteHass paborta, Kop3uHa. JIeHCTBUTENBHO, MOJIObIC THOKHE MOOErH
KaJIMHBI paHee IIMPOKO HMCIIOJIB30BAIM B KAadeCTBE MaTepHasia IS TUICTCHUS
BCEBO3MOXHBIX MU3IECITUH.

4. buonoruyeckne OCOOEHHOCTU: MOPO30CTOMKOE M  TEHEBBIHOCIMBOE
pacteHue (HO BETEHHE U MJI0JOHOIICHHE OOMIBHOE IPU XOPOLIEM OCBEUICHHUH).

[[BeTreT 0ObyHO B Mae-utoHe. deHonorn Hayano UBETEHUS KaJUHBI
NPUHUMAIOT 32 NEPEXOAHbIA pPyOe MEeXAy BECHOM M JieTOM. [110/bI KaauHbI
OOBIKHOBEHHOM - OJIHOKOCTOYKOBBIE KOCTSHKM KpPAaCHOTO IIBETa, CO3PEBAIOT B
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CeHTsIOpe W [0Jro, BIUIOTh J0 KOHIIA 3UMBI, OCTAlOTCSI Ha BETBAX. PacteHue
IJIOJJOHOCUT €XKErOJHO U OOMJIBHO, MPHU MOJHON COXPAHHOCTU ypOXkasi C OJJHOIO
KycTta cooupatot 110 40-50 Kr sro.

5. PazMHOeHHE: ceMEHAaMU M BEreTaTUBHBIM IyTeM: 3€JICHbIMU |
OJIDEBECHEBIIMMU YEPEHKaMHU, OTBOJAKaMH, JIEJICHUEM KyCTa, IOPOCIbIO,
IIPUBUBKOM.

6. [locajika: uCnoib30BaTh 2-4 JNETHUE CaXEHIbl. MIX BBICAKHUBAIOT B SIMBI
pazmepom 30 * 40 cMm., B KOTOpBIE MPEABAPUTEIBHO BHOCAT MO BEJPY MEPErHOS
wi Topda u okono 0,5 kr ApeBecHOi 307bl. [Ipexae yem mocaauTh CakeHell
IPUCHINAIOT yIOOPEHHYI0 TIOYBY B TMOC3AOYHOW siM€ HEOONBIIUM CIOEM
ioaopoaHo 3emun (0e3 ymoOpenwms). Ilocie 3TOoro mpou3BOAAT MOCAAKY Ha
YPOBHE WJIM HECKOJBKO HWYKE YPOBHS MOBepXHOCTH MouBbl. llociie mocagku
MOYBY YIUIOTHSIOT, IOJUBAIOT, MYJIBUYUPYIOT TOPPOM HIIH NIEPETHOEM.

/. YX0A: IpH AajbHENIIEM YXO€ 3a CaXKCHIIAMH CIIEUaIbHOW 0OpE3KH He
TpeOyerca. Ecnu xe oOpe3ka HeoOxoauma, TO €€ Jydllle HPOBOAUTH IOCIE
1BETeHUs (B MIOHE — HIOJIE), T.K. I[BETOYHBIC MOYKH KAJIMHBI 3aKJIQJBIBAIOTCS B
roJ IpeaecTBYIOIMN LBeTeHuro. llocimenyrommi yxoa 3a  KaJWHOU
3aKJIIOYAETCs B NEPUOAMYECKON BBIPE3KE CYXHX, MMOBPEKICHHBIX I0OEroB,
IOJIKOPMKE, 3aIIUTE OT BPEAUTEIICH.

Ha BrimosiHeHHne caMoCcTosITeNIbHON paboThl oTBOAUTCS 10-15 MuUH.

4) BbIBOJIBI O TA0OOpAaTOPHOM padoTe.

PA3AEN 1. MeToaAuKA 110JICBOI0 ONBITA HA MPAKTHKE

[TomeBoil OMBIT — OCHOBHOM METOJ MCCIEIOBAHUSA B IIOJIEBOJICTBE,
OBOILIEBOJICTBE U TUIOA0BOJICTBE. OH UCIONB3YyeTCs A pa3padOTKU U HAYYHOTO
000CHOBaHMS PA3IMYHBIX arpOTEXHUYECKUX MpUeMOB. OCHOBHBIE MTPAKTHUUECKUE
PEKOMEH/IAIMHU IO BO3/IEJIBIBAHUIO CEIbCKOXO3SUCTBEHHBIX KYJIBTYpP CTPOSTCS HA
pe3yJIbTaTax IOJIEBBIX OIBITOB.

[ToneBoii OonBIT — UCCIEOBAaHUE, OCYIIECTBIIIEMOE B TIOJIEBOM 00CTaHOBKE
Ha CIEIUaIbHO BBIACJICHHOM Yy4YacTKe. J3HAY€HHUE TMOJEBOr0 OMbITa —
YCTaHOBJICHHE BIMSHUS (DAKTOPOB KU3HU, YCIOBUM U IPUEMOB BO3/ICIILIBAHUS HA
YPOXKANHOCTH M KAYE€CTBO PACTCHUU.

Metoauka noJyieBoro onbITa BKIFOYAET:

— YHCJIO BAPUAHTOB;

— TJIOIIA/b JICTISTHOK U X GopM;

— KOJIMYE€CTBO MOBTOPHOCTEM;

— CXEMBbI pa3MEIlCHUS BAPUAHTOB HA TEPPUTOPUH ONBITHOTO YUACTKA;
— METOJbI YUETa YpOxKasdi;

— OPraHM3alHyIo0 OMBITA BO BPEMEHH.

OcHoOBHasi €IMHUIIA TIOJICBOTO OMNBITA — JeJdsIHKA (4acTh IUIOMIAAM OIbITA,
UMEIOIIas ONpeIeNICHHbIN pasmep 1 (hopMy, IpeIHa3HAYCHHAS JIs Pa3MeIIeHUs
Ha HEeW OTJEIBLHOTIO BApUAHTA OMbITA).

[ToneBOM OMBIT BKJIKOYAET ONBITHBIE U KOHTPOJIbHBIE BAPUAHTHI.

OnBITHBIA BapuaHT MPEICTABISIET W3y4aeMOE€ PAacTEHHE, COPT, YCIOBHUE
BO3JCIBbIBAHUS, AarpOTEXHUYECKUM NPUEM WIM UX coderaHue. BapuaHt, ¢
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KOTOPBIM CPaBHUBAIOT ONBITHHIC BAPUAHTHI, HA3BIBAIOT KOHTPOJIEM WA
cTanaapToM. ONBITHBIE U KOHTPOJIbHBIE BAPUAHTHI COCTABIIIOT CXEMY OIIbITA.

Yucno BapuaHTOB B CXEME JIIOOOTO OMbITa — 3apaHee 3a/laHHasi BEJIMYUHA,
OTIpENENISIONIAsCA €ro ColepKaHueM, IEeNbl0 W 3adadyamu. [ mpoBeneHwus
IIIKOJTPHBIX TIOJIEBBIX OMBITOB HaMEYaroT He Oosiee dYeThipeX BapuaHTOB. C
YBEJIMYECHHEM 4YHUCJa BAPUAHTOB YBEJIUYMBACTCS IUIONMIA[b TIOJI OIBITOM U
pacCcTosiHME MEXIy CpaBHHUBAGMbIMH BapuaHTamu. IIlpu OoybIIoM dmHCIE
BApUAHTOB TPYAHEE PA3MECTUTH OMBIT B MPEJEIax OJHOPOIHON MO TOYBEHHOMY
TUIOAOPOIUIO 3eMETBFHON TIIOIIA/IH.

IloBTOpHOCT, OmbITa. UYTOOBI  MONY4YUTH, BO3MOXKHO, TOYHOE
npeacTaBieHne 00 MCTUHHOM ypo)Kae pacTeHU TOTO WM WHOTO BapHaHTa,
HEO0OXOMMO JISTITHKY C 3TUM BapHaHTOM MMOBTOPHUTH HECKOJIBKO Pa3 Ha IJIOMIA TN
OTIBITHOTO y4YacTKa.

Uuciio ONHOMMEHHBIX JCISHOK KaKIOTO BapuWaHTa  Ha3bIBACTCS
NOBTOPHOCTHLIO. [lOBTOpPHOCTH oOmbITa JODKHA OBITh 3-4—KpaTHast. OmnbIT
MPOBOJUTCA B TEYEHUE TPeX JIET JJIsl TMOJYYCHUS HAJIEKHBIX Pe3yJbTaTOB U
JIOCTOBEPHBIX JTAaHHBIX.

Memoowt pazmeuienun noGMOpenUIl U 6apUARMOE HA NIAOWAOU

[ToBTOpEHNE — 3eMENBHBIA YYaCTOK OIPEAENECHHOTO pa3Mepa U (POPMBI,
MpeIHa3HAYCHHBIN JUIsl pa3MENIeHHs] OJTHOTr0 Habopa BapHaHTOB CXEMBI OIbITA.

Cy1iecTBYIOT HECKOJIBKO CTIOCOOOB Pa3MEIECHUsI BAPUAHTOB M TIOBTOPEHUI
Ha momaan. OCHOBHAs 3a/ada JI000W CHCTEMBbI pa3MEIIeHus — CTPEMIICHHE K
HauOOJIBIIIEMY OXBATy KaXJIbIM BAPUAHTOM OIIbITA IECTPOTHI OMBITHOTO YYacTKa.

Cucmemamuuyeckoe pasmeujeHue — TaKoe pa3MeleHue, KOTOpoe Mpeayc-
MaTpUBaeT paBHOMEPHOE paclpelelieHue OJHOMMEHHBIX BapUAHTOB BCe
IO OTBITHOTO YYacTKa.

JIensSHKU B OMBITE pa3MENaloT B OJUH Pl (OJHOSAPYCHOE PACTIOJIOKEHHUE)
(pucyHOK 1) WM B HECKOJIBKO PSJIOB (MHOTOSIPYCHOE PACIHOJIOKEHHE) (PUCYHOK
2), B 3aBHCHMOCTH OT KOH(DUTYpaIlUK Y4acTKa U €r0 BHIPABHEHHOCTH.

[l

4

2| 3

2

4
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Puc.1. OnHosipycHOE pa3MenieHnue IeITHOK

Ipumeuanue. |, 11, 11l u IV — noBTopenus; a — Tpu BapuaHTa ¥ YETHIPE TOBTOPHOCTH; O —
YCTBIPC BapuaHTa U YCThIPC ITIOBTOPHOCTHU; B — IIATh BAPUAHTOB U TPU NOBTOPHOCTH.

Cnyuatinoe, Wi pandomusuposannoe (random — ciydaid),

a DOasMCICrue
BapHaHTOB. [Ippanqk gapapTqs p kgK[1PM IOBT pEHJI/IEHEG,IE nsieTcs KpeOuem.
Bapuantsl Hym.£4y lﬂ’l‘TﬁT 44 Eﬁflmrﬁa 40T @E_Bl_lmi C TqueHus MULIYT Ha
KapTOYKaXx. BaTSer\g Baprgt kg |, |1 I 13 | I A, | 1| 3|
MEePETACOBBI BRI N BEHMMEIFOT 110 0THO - BAPWaHT 1B ITOBTOPEHUN PA3MEILIAI0T

Ha JICJFIHKAX—B—HOEHCAOBATEHAPHOCTH]], OHPACHSHHOH ,I\peﬁnw (cmyuaem). st

KaxXa101ro l'IOB'IIO CH p DBOJUTFCH €HOSA WaH/, a1|[ AdHTOB.
a2+ 54
i
3|5 2|1|432451 113 | I 5|4|1|3|2

FAWATHaA Ton0cE Z3UMTHAA NoAoca

Puc. 2. MHOrosipycHo€ pa3MelieHue JeIsHOK
Ipumeuanue. |, 11, 11l u IV — noBTopenus; a — ueTblpe BapuaHTa U YETHIPE IOBTOPHOCTH; O
— IIITh BApUAHTOB U YCTBIPC ITIOBTOPHOCTH.
Ilhowaow u popma oenanku

[TosieBOM OMBIT CTaBIAT HA ACIAHKAX, UMEIOIIUX OIPEICICHHBIN pa3mep.
Pa3Mmep aensitHku nomkeH odecneunBaTh yao0CTBO pabOTHI.

Ha npaktuke YCTaHOBJIEHO, 4TO ONTHMAIbHAs ILIOWA/L AEIAHKU 0IEBOro
ombITa coctasisieT okojio 100 M?. Uem Gosbllie BHICEBASTCS CEMSH Ha CIUHUILY
IJIOIIA/IU, TEM MEHBIIUM MOXKET ObITh MUHUMAJILHOW pa3Mep NENsSIHKU. Y IbHA
XOpollas TOYHOCTb ONBITA JIOCTHTAeTCs NPH pasMepax JeNsHOK 25-50 M2, y
3epHOBBIX — 50-100 M?, a y nponamusix — 100-150 M2,

B ompiTax ¢ miomoBeIMU U OBOH_[HBIMI/I KyJbTypamMu IUIOMIA/b JEISTHKU
MO>KET 3HAYUTENBbHO OTKIOHAThC oT 100 M2,

Takum oOpa3om, IIOJCBBIE OMNBITHI ClIEAyeT CTaBUTh Ha JICIISHKAX,
o0ecTieurBaOIIMX HOPMAJILHOE MPOBEICHUE BCEX arpOTEXHUYSCKUX padoT.

Ha y4eOHO-OMBITHOM ydYacTKe IIKOJBl YCTAaHABIMBAIOT —CJICIYIONTUE
pa3Mepbl JETISIHOK:

— IUTS OTIBITOB — 5-25 M?;
— Ha CEJIEKIMOHHO-TEHETUYECKOM M KOJUIEKIIMOHHOM ydacTkax — 1-2 M2,

JlenstHKA MOTYT OBITh KBaJAPATHBIMU, MPSIMOYTOJIBHBIMH H

YJIMHEHHBIMU.

B omnbiTax ¢ ynoOpeHusiMu pekoMmeHayercsi popma JeiasHkH, Oiau3Kas K
KBaJpary.

B »Tom ciiydae mipu J1r000# crcTEME PacioIOKEHUsI ICJISTHOK MOJyqdaeTcs
MUHHUMAJIbLHOE PACCTOSTHUE MEXKIY BapUaHTAMHU OIbITA U CO3AAETCS BO3MOKHOCTh
Jy4Ille CPaBHUBATh UX MEXK]Y COOOM.

13



JUIsL WCKJIIOYEHUS BIUSHUS PACTEHUN COCEIHHMX BapUAHTOB BBIACIISIOT
3alUTHBIE II0JIOCHI, KOTOPBIE pPa3sMELIAlOT BJOJb JJIMHHBIX CTOPOH JEJISHOK.
[[IupuHa 3amUTHON MOJOCH MOXeT ObITh B mpeaenax 0,5-1,5 m. Bwimenstor
KOHLIEBBIC 3aIUTKH IIUPUHON 2 M JUIsl PEJOXPAHEHUSI YUYETHON YacTH JCIISTHKA
OT CIy4YalHBIX NOBpExJIeHUN. Eciii ncnosb3yercs Ha y4eOHO-ONBITHOM YYacTKe
TE€XHHKA, TAKHE 3aLUTHBIE TIOJIOCHI MOTYT OBITh /10 5 M.

Memoouka omoopa npoo6 01a mopgoyocuueckozo anaiu3a u

duzuonocuueckux ucciedoeanuii pacmeHnuil

OT60p TPOO MPOU3BOIUTCS C YUETOM IUIOMAIU (PUCYHOK 3) Ha KaXKIOU
JesiHKE (IOBTOPHOCTHU OIBITA).

15cm

e
15cm

Puc. 3. Yuernas momaaka

C xaxmoil nenssHku (MOBTOPHOCTH) B KauecTBE 00pasiloB MCIOJIB3YIOTCS 3
pactenusi. Ix OepyT Ha paccTossHUM 15 cM OT Kpasi ACNSIHKHU, T. K. KpaeBble
pacTeHHs HAaXOHIATCS B HECKOJIbKO MHBIX YCJIOBHUAX (BOJM3M JOPOXKEK IOYBa
OOBIYHO YIIJIOTHEHA). PekoMeHayeTcst OpaTh pacTeHHUs, pacTylue Apyr OoT Apyra
Ha PAaBHOM pACCTOSIHUM IO JUArOHajdd yYETHOM IUIOIIAAM JEIsHKH. PacteHus
OoTOMparoTCa, PYKOBOJCTBYSCH JIUIIb PAaBHOYJAJICHHOCTBIO JpPYyr OT Jpyra,
HE3aBHCHUMO OT BHEIIHUX Pa3JInYMil BHIOpaHHBIX 0OPAa3IOB.

B ToMm ciyuae, eciu oOliee KOJIMYECTBO PACTEHUM Ha JIEeIsTHKE HEOOJbLIOE
YU OHU JIOCTATOYHO KPYIHBIX pa3MepoB (Hampumep, kapTodesnb), pazpemiaertcs
UCIIOJIb30BaTh B ONbBITE OJHO pacTeHue ¢ nensHku. [lpy sToM BBIOHMparoT
HamOoJiee THUMHMYHOE [JI JIaHHOM JedsHKU pacteHre. OJHOBPEMEHHO
IPOU3BOJAMTCS AHAJIM3 PpACTEHHWH BCEX BapUAHTOB ONbITAa B TPEXKPATHOU
NOBTOPHOCTH. [[OBTOPHOCTH COOTBETCTBYIOT YHCIY JAEJSTHOK B OJJTHOM BapHaHTeE.

Cnenyer o0co00 OTMETHTb, YTO HEIONMYCTHUMO CHayajla ONpeaessiTh

MOPQOJOTUYECKHE M, OCOOCHHO, (PU3MOJIOTMYECKUE TMOKa3aTeld [JIsi OJHOIO
BapuaHnTa (1-3 moBTOpHOCTH), 3aTeM IS Apyroro u T. A. CHadana HeoOX0aUMO
NOJIYYUTh JAHHBIE JJIS MEPBBIX MOBTOPHOCTEH BCEX BApUAHTOB OINbBITA, 3aTEM —
JUTSL BTOPBIX, TOTOM — JJIS TPEThUX.
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Pe3ynbrarel omnpeneneHuil, NOJy4YEHHbIE M KaXIOW IOBTOPHOCTH
JAHHOIO BapuaHta (O0OBIYHO HX 3), CKJIaAbIBAIOT M JAENAT Ha YHUCIO
MOBTOPHOCTEH, ompenaensisi cpeaHee apupMeTHUYECKoe 3HAUYCHHE ISl JAHHOTO
BapuaHta. CpenHue apudmeTnyecKkue 3HAUEHHUs [0 BCEM BapUaHTaM OIbITa
BHOCSIT B OKOHYATEIbHYIO Ta0Onuiy. st onpeneneHusi JOCTOBEPHOCTH Pa3IUIMiA
MEXJ1y BapUaHTAMH HPOBOJAAT CTATUCTUYECKYIO OOpabOTKy pe3yJbTaToB,
OTIpE/IENsisi BETMYMHBI CPETHEr0 KBAJAPATUYHOTO OTKJIOHEHHUSI 1 HOPMHUPOBAHHOTO
OTKJIOHEHMSI.

Ilpumeyanue. Utobbl n30ekKaTh YHUUTOKECHHS OONBIIOTO KOJIUYECTBA
pacTeHHid Ha JeNsSHKax, CJEAyeT WCIONb30BaTh B3AThIE PACTCHUSA JUIA
OJTHOBPEMEHHOIO  M3y4eHUsi BceX MOp(OJIOTUYECKUX  IOKa3aTeled U
orpeneneHus abCOJIIOTHO CYyXOM MacChl JIUCTHEB U APYTUX OPraHOB.

Omnpenenenve (U3MONOTMYECKUX IIOKa3aTeleil MOXHO IPOBOJMUTH,
UCIOJIB3Ysl OAMH M TOT K€ JINCT WM PSJAOM PACIOJIOKEHHBIE JIUCThS OJHOTO
spyca B TOM Cllydae, €Clid PacTeHHUs JOCTATOYHO OOJBIINX Pa3MEpoB C XOPOIIO
pa3BUTHIMH JUCThSIMU. DU3MOJIOTHYECKHE HCCIAEAOBaHUS B TaKOM CiIydae

IIPOBOJSTCS HA JIUCTBSIX CPEIHETO sApyca.
Tema 1 «BoaHblil pesxum»
PABOTA 1
OmnpeaesieHne MeCTONOJI0KEHUS M KOJIMYECTBA YCTHUII HA IJIOIIAAb JIUCTA

Perymnsimus BogHOro pexxuma pacTeHUH OCYIIECTBIIsieTCsl Oyarogapst padbore
YCTBUYHOTO anmnapara. /s pacTeHnil pa3HbIX SKOJIOTMYECKUX TPYIIIT XapaKTEPHbI
3HAYUTEIIBHBIE PA3JIMYUsl B pa3Mepe U KOJIMYECTBE YCTHUIl HA €AUHUILY IIJIOMIAIN
mucta. PazMepsl ycrbull konedmtores B npeaenax 0,01— 0,06 mm. KonuuectBo

ycThUIl Ha | MM JTHCTOBOIA noBepxHocTH BapbupyeT oT 10 10 700, uto (Hapsgy ¢
apyrumu (haktopamu) obecrneunBaeT MPUCTIOCOOJIEHNE PACTEHUN K YCIOBUSIM
BOJIOCHAOXEHUsA. Y PACTEeHUM YMEpPEHHOTO KIMMaTa, K KOTOPBIM OTHOCSITCS
OOJBIIMHCTBO KYJIBTYPHBIX PacCTeHHH, MJIOTHOCTh ycThull cocTaBisieT S0-300 Ha

2
1 mm® gmcra (mmenuma — 60, xamycra — 240, s6mons m cmmBa — 250,
MOACOJIHEUHUK — 325). ¥V obuTareneil 3aCcylUIUBBIX MECT OOWTaHMs, HApPUMED,

KAaKTyCOB Ha | MM? HaxoJWTCS B cpeaHeM 12 ycrteun, y Tpageckanuuu — 7. [dns
JUCTHEB PACTEHMH BIAXXHBIX MECT OOMTaHMSI XapaKTepHO HamOOJbILIEE YHCIIO
YCTBUL] HA E€IWHUIy NOBEPXHOCTH. Hampumep, Ha BEpXHEW CTOPOHE JIMCTa
KYBIIMHKHA HaxoauTcs 1o 500, y JTUCThEB JMMOHA M OJIMBKOBOTO JepeBa — 625

yCThHII Ha 1 MM
Ileab padoThI: ONPEIETUTh MECTOIOJIOKEHNE U KOJMYECTBO YCTHUL Y Pa3HbIX
pPacTCHUM.
MartepuaJibl M 000pY10BaHHE: pa3IMyHble pacTeHus (0anb3aMuH, repaHb,
OeroHusi, TOJCTSHKA, IEPEBbs U KYCTAPHUKH ), AMCTUILTTUPOBAHHAS BOJIA,
MUKPOCKOII, IPEIMETHBIE U TIOKPOBHBIE CTEKIIA, OKYJISIP MUKPOMETP, OOBEKT-
MUKpPOMETD, IJ1a3HbIE MUIETKHU, TUHIIET, PENapoBaIbHAS UIJIA.
Xoxa padoThi:
1. CHATh nMAEPMUC C BEPXHEU U HUKHEN CTOPOHBI JIUCTA U PUTOTOBUTH B
Karuie BOAbI MUKpPOITpENaparhl.
2. Paccmotpers MuKpomnpenapatsl ¢ HCOJb30BaHueM o0bekTuBa BU x 40
(BoZIHast UMMEpCHS ), ONPEETUTH MECTOIOIOKEHNE U KOJIMYECTBO YCTHHUII
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B T0JI€ 3peHust (Ha oauH 00pazer] He meHee 10 monei 3penus). Jlanabie
3aHECTU B TAOJMILY.

3. OmnpenenuTs MIOMAAb MO 3PEHUS MPU TMOMOIIM OKYJISIp - MUKPOMETpa
1 00BEKT MUKPOMETPA.

4. PaccunTarh KOJIMYECTBO YCTHUI Ha | MM?.

5. Cpenatb BBIBOJBI.

6. OdopmieHue pe3yabTaToB:

Ne OOBEKT Hannuue ycteuin KonnyecTBo ycthull, mrT.
Hwoxwss Bepxnssa cropona | Huxknss Bepxnss
CTOpOHA CTOpOHA CTOpOHA

1.

2.

3.

4,

JlabopaTopHas padora 2
«CpaBHeHHE TPAHCIIMPALMHU BepPXHell U HU/KHEH CTOPOHBI JIUCTA Yy
PAa3HBIX IKOJOTMYECKUX IPyII PACTEHUH XJIOPKO0AIbTOBBIM
MeToaoM (Metoaom ITans)»

Beoonoe nosacmenue. Ecam npwxkarb K JHCTY HpPEABAPUTENIBHO
BBICYIICHHBI KYCOK (DUIBTPOBAJIbHOM Oymarv, NpOINUTAHHOH pacTBOPOM
XJIOPUCTOrO0 KoOasbTa, TO OyMara, NOrJomias BBIIEISAIOMMECS B IpoLecce
TpaHCIUPALMK BOJSHBIE Napbl, OYJET MEHSATh CBOI TOJIyOyIHO OKpacKy (LBET
o6e3BoxxeHHOro CoCl,) Ha po3oByto (1BeT kpuctamoruapara CoCly* 6H,0). o
CKOPOCTH ITOPO30BEHUS MOYKHO CYIUTh 00 HHTEHCUBHOCTHU TPAaHCIUPALIUH.

Lllenv pabomwl. Y BereTUpPyOIIMX KOMHATHBIX pACTEHUW CpPaBHUTH
TPAaHCIUPALMIO BEPXHEW W HIKHEW CTOPOH JIMCTHEB; BBIICHUTH IPUYHUHY
HEOJIMHAKOBOM TPAHCITUPAIUH.

Mamepuanvt u 060pydoeaHue. CBEXUE JUCTb KOMHATHBIX PACTEHUHN
(ropTeHsusi, TpaJecKaHLUUs U JIp.); KYCKH (DUIbTpOBaJIbHOW OyMmMaru pasmMepom
3x3cm, nponurannbie pactBopoM CoCly*6H,0 u BeICyIIEHHBIE B TEPMOCTATE A0
roiay0oro IBeTa, MOMENIEHHBIE B AKCHUKATOpP; MOJMATUIIEH pazmepoMm 10x15cwm;
CKpPENKH KaHIEJAPCKUE; MHUKPOCKOI; JIe3BUsl OpUTBBI; MOKPOBHBIE CTCKIIA;
IIpenapoBaJIbHBIE UTJIbl; CTAKAH C BOJIOM.

Xoo pabomei. B3saTh muHIETOM 2 KyCOYKa XJIOPKOOAIbTOBON Oymaru
MOMECTUTh UX B COTHYTHIM MOMOJIaM MOJUATHIEH M HEMEIJICHHO 3aKpENHTh Ha
pacTeHUMH  CKperKamu, 4YTOOBl JIMCT  HAXOJIWJICAd  MEXAY KyCOUYKaMH
XJIOpKOOabTOBOM Oymaru. JIMCThs ¢ pacTeHuidl cpwuiBaTh HeoOs3atenbHO. K
XJIOPKOOANbTOBBIM OyMa)KKaM HE NPUTPArvBalOTCs MajbllaMH, OT KOTOPBIX
MOTYT OCTaThCsl PO30BBIE MSATHA.

HaGnrogaror, depe3 CKOJBKO MHUHYT MOPO30BEET XJIOPKOOAIbTOBAS
OyMakka Ha BEpXHEW M HIDKHEW CTOpoHax jucta. [lo CKOpocTH mOpO30BEHMUS
CYJISIT, C KaKOW CTOPOHBI TPaHCTIUpALUs UACT ObICTpEe.
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[To oKOHYaHUM ONBITA UCCIEAYIOT MOJI MUKPOCKOIIOM SMUAEPMHC BEPXHEN
M HIDKHEM CTOpPOH JIMCTa Kakoro-iuOo OJHOTO pacTeHus, Hampumep,
TpageckaHuu. [1oACUNTHIBAIOT YKCIIO YCTHUIL B MOJIE€ 3p€HUs] MUKpockona. J{is
ATOTO MPOCMATPUBAIOT MO 3 — 5 MOJIEH 3pEHUS KaXAOr0 MpenapaTa v BhIYUCIISIOT
CpenHee.

OnuepMuUC BEpXHEN U HWKHEW CTOPOH JINCTA 3apUCOBBIBAIOT. JlemaroT
BBIBO/IbI O MPUYMHAX PA3TMYHON MHTEHCUBHOCTU TPAHCIUPALIMU CTOPOH JIMCTA
JAHHOTO PACTEHHUS] U COOTHOUIEHHMM MEXJY YCTBUYHOM M KYTUKYJSIPHOM
TPAHCIIHPALINH.

Pe3ynbpTaThl OMbITa 3aIMCHIBAIOT B TAOJIHILY:

Yucio ycrbuil
Cropona Bpewmst HabmroneHus Bpewms mopo- | B moJse 3peHuss MUKpPO-
30BEHUs OY- CKOIIa, MIT.
JUCTA
HayYaso Ma)XKH, MHH. | OT/JCJIbHBIC
KOHEII OIbITa cpenHee
OTIBITA TTOJICUCTHI
Bepxnsas
Hmxnss

Bonpocw ona camoxoumpos

1. PaznuyaeTcs i TpaHCOUPALKS BEPXHEW U HUKHEH CTOPOH JincTa?

2. Yem BbI3BaHA Ta pa3HUIlA U y JTUCTHEB BCEX JIM PACTCHHI OHA ObIBacT?

3. Kak MOXXHO TpOBECTH CpaBHEHHE TPaHCHHPAIMU BEPXHEU U HIDKHEH

CTOPOH JucTa?
JlaGoparopHas padora 3
«OmnpenesieHne MHTEHCUBHOCTH KYTHKYJISIPHOH TPAHCIIUPALUHN»
Beoonoe  noscnenue. Pa3znmuyaroT  TpaHCHIUPALMIO  YCTBUYHYIO U

KYTUKYJISIPHYIO. YCTbHYHAs TPAHCIHMPALUsS OCYLIECTBISAETCS 4Yepe3 yCTbUYHbBIC
HIeNId, KYTUKYJsipHas — KIeTKamMu jsnuaepMuca. [Ipm OTKPBITBIX YCThUIIAX
OJIHOBPEMEHHO OCYILIECTBIIAIOTCS 00€ (OpPMBI TPAHCIHMPALUU, TIPU 3aKPBITHIX —
TOJIBKO KYTHKYJIsspHas. EciiM y jmcTa, MMEOLEro ycThHIla TOJIBKO Ha HHUYKHEU
CTOpPOHE, 3aMa3aTh 3Ty CTOPOHY BA3€IMHOM, MOKHO OIPEAEIUTh UHTEHCUBHOCTh
KYTUKYJISIpHOU TpaHcnupauud. C JUCThIMHU, MMEIOLIIMMU YCThHUIIA Ha 00euX
CTOpOHax (KyKypy3a, 000bl, OJICOTHEYHHUK U JIP.), STOT ONBIT IPOBECTU HENb34.
Ilenvy padomwi. IlpoBecTn oOmnpeneneHWe WHTEHCUBHOCTH —KYTHKYJISIPHOM
TPaHCIUPALMKU JIMCTHEB PA3HBIX PACTEHUM U JHUCTHEB OJHOIO PACTEHUS, HO
pa3HOro Bo3pacra.
Mamepuanw u 0bopyooseanue: CBEXHUE JUCThbS IUTIOMA, (QyKCUH,
LMKJIAMEHA, CUPEHH WM JPYTUX PACTEHUH C JMCThSIMU, HIMEIOUIMMHU YCThULIA HA
HUKHEH CTOpPOHE; Ba3€JIMH; BECHI; MPOOUpKH (21IT.); MTATHB AJis MPOOUPOK;
CKaJbIeb; BoJAsgHas OaHs.

Xoo pabomwi. Cpe3aThb MO BO3MOXHOCTH JIBa OJMHAKOBBIX JIUCTA,
MMEIOIINX YCThUIA HA HUXKHEN CTOPOHE, CMa3aTh HUXKHIOIO CTOPOHY OJHOTO W3
HUX TOHKHM CJIOEM Ba3eliMHa, CJerka pa3orpeToro Ha BojAsHoOW Oane. B3pecurtsb
JUCThSl Ha BECax C TOYHOCTBIO JI0 COTHIX JOJIed rpamMma, OTMETUTh BpeMS U
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MOCTaBUTh MX YEpelIKaMH B mycThie mpoOupku. Yepes 20-30 MUHYT OBTOPHUTH
B3BEILLIMBaHHE.
Pe3ynbrarhl B3BEIIMBAHUS 3aMUCaTh B TAOJIHILY:

Macca nmucra, Tpancrimpanus,
r Hcnapuioc
Pacte- |BapuaHT b %% oT o0mIeH
HIE OIIBITA V1C B KOHIIE | BOIBI, T KYTHKY yCTBUYHA
o
XOIHAs [OIbITa IsTpHAast
bes
Ba3eanHAa aQ
C Ba3eJIMHOM 0

YMenblieHue Macchl He 00paboTaHHOTO JIKCTA (a) XapaKTepu3yeT OOIIyIo
TpaHcnupauuio (ycTbu4yHas + KyTUKYJIsIpHasi), 00paboTaHHOTO Ba3eauHOM (0) —
KyTUKYJSIpHYIO ~ TpaHcmupanuio.  CocTaBUB — MPOMOPLHIO,  HAXOAUM
KYTHKYJISPHYIO TPAaHCTIHPAIUIO JIMCTa, BRIPAKCHHYIO B TTPOLICHTAX.

B BbIBOAAaX COMOCTaBUTh MHTEHCUBHOCTh KYTHUKYJSPHON TpaHCHIHUpALUU
JUCTHEB Pa3HBIX PACTCHMI, a TAKXKe JIMCTHEB PA3HOTO BO3pAcTa OJHOTO U TOTO
KE paCTCHHUSL.

Bonpocul ona camokonmpons
1. Kak MOXHO ONpEAEIUTh BEJIWYMHY YCTBUYHOW M  KYTUKYJSPHOU
TpaHCIIUPALUH Y PACTCHUI?
2. IloueMy y TUCTBhEB, UIMEIOIIMX yCTHbUIIA HA 00EUX CTOPOHAX JINCTA, HENb3S
OTIpEEIUTh HUHTEHCUBHOCTh KYTUKYJISIPHON TpaHCHIUpaLuu?

JlabopaTopHnasi padora 4
«OmnpeneeHue HHTEHCUBHOCTH TPAHCIIUPAIIUN BECOBBLIM
METOA0M)

Beoouvie nosicnenus. Tpancnupauus — 3T0 (U3NOJIOTHYECKOE UCTIApEHUE
BOJIbI pacTEHHEM. | JIaBHBIM OpraH TPaHCHUPAUHWU — JIUCT, UCHAPSIOLIMN BOLY
yepe3 ycTbHIla (yCThUYHAs TpPAHCOMpALKs), OTYACTH TPAHCHUPALMS MOKET
MPOUCXOIUTh Yepe3 KYTHKYNy (KYTUKYJsipHas TpaHcnupauus). VIHTeHCUBHOCTh
KyTUKYJIsipHOU TpaHcnupauuu B 10-20 pa3 HUXe yCTbUYHOM.

Huskuii BoaHbIN noTeHIMAT aTMOC(epbl 00YCIOBIMBAET UCTIAPEHUE BOJIbI
B IIPOILIECCE TPAHCOUPAUMU W HENPEPHIBHOE IEPEMEIICHUE €€ OT KOpHS K
JUCTBSIM TIO TPaJMEHTy BOJHOTO moTeHuuana. HeOosnblias BeanurHa BOIHOTO
NOTEHIMAJIA XapaKTepHa JIJIs IOYBbI, HECKOJIBKO HUXKE — JIJIsI KJIETOK KOpHS, €Ile
HWKE — JUJIS KJIETOK JIMCTa U Haubosiee HU3Kash — I Bo3ayxa. Hampumep, ecnu
BOJIHBII MOTEHIIMAJ XOPOIIO YBIAXHECHHON MOYBHI cocTaBiseT 50 x/la”, B KOpHE
Hebonbmoro aepera — 200 x/la, B muctbsix — 1500 x/la, B BO3gyxe mpu
OTHOCHMTENBHOM BaaxkHocTH okoso 50 % u temneparype 22° — okomo 100 000
klla. bnaromaps TpaHCcUpaluMyd BCE pacTeHUE oOecreuynBaeTcsi BOJIOH U
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MOJJIEPKUBAETCS B TYPrOPHOM COCTOSHMM. BMecTe ¢ BOIOH IO pPacTEHHIO
IEPEIBUIAlOTCS  OPTAaHUYECKUE ¥ MUHEpAJbHBIE BellecTBa. KonmuuecTBo
MCIIAPEHHON BOJABI 3aBUCUT OT MHOTUX (DAKTOPOB: BUIA pacTeHHsi, (asbl ero
Pa3BUTHS, TEMIIEPATyPhl BO31yXa, BIaKHOCTH II0YBBI M BO3AyXa U T.I. Jlis yuera
TPaHCIHpPAMUd MOXKHO HCIOJB30BaTh €€ II0Ka3aredb — MHTEHCUBHOCTD
TpaHcrupauyu. VHTEHCUBHOCTH TPAHCHMPALMM — 3TO KOJIMYECTBO BOAEI (T),
pacxoayeMoe pACTEHHUEM EIWHHUIEH €r0 JIMCTOBOM IMOBEPXHOCTH B EIUHHILY
BpeMenr. OOBIYHO 32 €MHUILY JIUCTOBOM IIOBEPXHOCTU OepyT 1M?, a 3a equHHMILY
BpeMenH 1 gac. [I03TOMy MHTEHCHBHOCTb TPAHCIMPALUK BEIPAKAIOT B IPAMMAX C
Im2 3a 1 wac (r/mM*uac). OHa 3aBHCUT OT MHOTMX (DAKTOPOB M KOJIEOIETCS B
npenenax 15-250 r/m?-gac.

OCHOBHEIM ~ METOJOM  OHNpENENCHHsS HMHTEHCHMBHOCTH  TPAaHCIHPALHHU
ABIAETCS BECOBOM, OCHOBAaHHBIA HAa YydYeTe IIOTEPH BOIBI PACTEHHEM IIPH
WCIAPEHUH 3a BpeMs onbita. J[Is BBIACHEHHS CIOCOOHOCTH PACTEHUS
PEryJIupOBaTh TPAHCIUPALUIO OIPEAEISIOT OTHOCUTENILHYIO TPAHCIUPALUIO —
OTHOIIEHUE MHTEHCHBHOCTH TPAHCIUPALMHA K MHTEHCHBHOCTH JBAlOpPAaLUK
(MCIIapPEHUIO CO CBOOOIHOM TIOBEPXHOCTH) IIPH TEX JKE YCIOBHUSIX.

* 1 MIla (Meramnackainb) = 106 ITa; 1xIla = 103Ha; larm = 101,3 Ila
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DTOT TOKa3areib OOBIYHO BBIpaKaeTcs naecsaTudHor npodeto 0,1 — 0,5,
noaHuMasich uHorja Ao 1,0 u onmyckasicb y HEKOTOPBIX XOPOUIO 3alIMIIEHHBIX OT
notepu BoAbl TuctheB 10 0,01 u HuKe.

Lenv pabomwi. OnipenenuTh UHTEHCUBHOCTh TPAHCIUPAIIMN BECOBBIM METOIOM C
MTOMOIIIBIO TOP3MOHHBIX M TEXHUYECKUX BECOB, a TAK)KE O3HAKOMUTHCS C BECOBBIM
METOJIOM OTpEIEICHUS TUIONIaAN JTUCTA.

Mamepuanvr u 0b6opyoosanue: KOMHATHbIE pacTeHUs (TepaHb, MpuUMyia U Ap.);
BECHI; TOP3MOHHBIC BECHI, HOXKHHUIIBI; MUJUTUMETPOBas Oymara; KpBIIIKH; YaIlKd
[letpu; CTEKISHHBIM  KOJINAK, HACTOJIbHAS  JlaMIa; CKaJbIleNd; HUTKU;
bunpTpoBagbHas Oymara.

Xoo pabomwvi. 1. Onpedenenue uHmeHcUGHOCMU MPAHCRUPAYUU C
HOMOWbI) MOP3UOHHBIX 6eco8 (memoo JI.A. Heanoea). YCTaHOBUTH BECHl B
BEPTUKAILHOM TOJIOKEHUH U TIPOBEPUTH UX HYJIEBYIO TouKy. Cpe3aTh OJIUH JIUCT U
HEMEJJICHHO MOJIBECUTh €r0 K KOPOMBICITY BECOB IMPHU MOMOIIM HUTKU C METICH Ha
KOHIIe, OBICTpPO B3BECUTb M 3amucaTh BpeMs B3BemmBaHus. Uepe3 3-5 MuUHyT
B3BECUTh BTOpoW pa3. [lpu Oosiee MIUTETHHON HSKCHO3UIIMKM MOXKET HAyaThCs
3aBsiJaHUE JIMCThEB. Pe3ynbTaThl MEPBOrO MU BTOPOTO B3BEIIMBAHUS 3alKCATh B
Ta0IuIy.

2. Onpedenenue UHMEHCUGHOCMU MPAHCRUPAUUU C  HOMOULBIO
mexHu4yecKux gecos. B KOHMUECKYIO KOJIOY HAJIUTh JIO MOJIOBUHBI

XOJIOJTHOW KHUITIYEHOM BOJBI. 3aTEM C PACTCHUS T'€PAHU CPE3aTh JUCT BMECTE C
JUTMHHBIM YEPENTKOM WM KOHEI[ Yeperika MoJpe3aTh O] BOJOW MPUMEpPHO Ha
OnMWH lcM I BOCCTAHOBIICHUS CIUIOITHBIX BOJSHBIX HHUTEH B MPOBOASIINX
cocynax. Ilociae 3TOro OmycTHUTh JUCT YEPENIKOM B IPHUTOTOBICHHYIO paHEe
KOJIOY C BOJOW, YKPEHUB €r0 C TTIOMOIIBIO BaTHI.

Konba u nuct momkHbl ObITh CyXWMH. [IOBEpXHOCTH BOJBI 3alUBAIOT
CJI0E€M Macia TOJIICHHON 3-5 MM, 4TOOBI M30ekKaTh MCIApEHUs] CO CBOOOHOMU
noBepxHOCTH. Konly ¢ JHCTOM B3BEHMIMBAIOT ¢ TOYHOCTHIO JIO COTBHIX JOJIeH
rpaMma M OCTaBIISIOT B YCIOBUSX J1abopaTopuu B TeueHre 60 MUHYT, TTOCIIE Yero
CHOBA B3BEIIMBAIOT U PE3YJIBTATHI 3aHOCAT B TAOJIHILY.

NHTEHCUBHOCTH
TpaHCIUpaIuH, OTtHocuTenbHAs
NeNe | Bapuantsl oT- | YcioBus ombita /M  gac TpaHCIIUpanus,
n/n BCTa BOJHOM TO- %
JUCTa
BEPXHOCTH
1 | Kontponb JlabopaTopHbIie
2 IloBbI1IeHHAS Ilon crexnsgn-
BJIAKHOCTh BO3- | HBIM KOJIAKOM
nyxa
3 | Temnora TeémubIi Kad
4 | Cunpnebrii cBer | JlomosHHUTETBEHOE
BJIEKTPUYECKOE
OCBEILEHHUE
5 | ABmxenue Bo3- | CTpys OT BEHTH-
ayxa asTOpa
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Pa3Huna B macce Moka3bIBae€T KOJWYECTBO HMCHAPEHHOW BOJABI JTAHHOU
JIMCTOBOM MOBEPXHOCTHIO 32 JAaHHBIN MPOMEXYTOK BPEMEHHU.

Becoeoit memoo onpedenenusn nnowyaou aucma. (Ilpennoxen I'aneem B
16 Beke). s onpenenieHUss UHTEHCUBHOCTU TPaHCIUPALIMK HEOOXOIUMO 3HATh
wiomaas jgucta. C 3TOM LENpl0 JUCT HAKIAJIbIBAlOT Ha Oymary, OCTOPOXKHO,
9TOOBI HE MMOBPEANTH, MPUKUMAIOT €T0, U KOHTYpP JINCTa OOBOMSIT KapaHIAIIOM.
3areM BbIpe3al0T (PUTYPKY JIMCTa W B3BEMIMBAIOT. Kpome TOTro B3BEIIMBAIOT
BBIPE3aHHBIN U3 TOM ke Oymaru KBajpaT W3BECTHOM Iuiomaau, Hanpumep, 100
cm?. [lnomaap TucTa HaXOAAT 110 TPOHOPIIUH:

a ¢
D =5

rje, a— Macca KBajpara;
b — macca OymaxkHO# (DUTYPKH JTUCTA; ¢ — TUIOMIAb
KBaJpara,
S — IUIOIA/Ib JIUCTA
Ecnau nys skcnepumeHTa ObUT B3SIT HE OJMH JIMCT, a MOOET ¢ HECKOJIbKUMU
JUCTOYKAMH, TO JUISI KaKJIOTO W3 HUX BBIPE3aIOTCS W3 OymMaru (QUIrypKd U Bce
(GUTrypKH B3BEIIMBAIOTCS OJTHOBPEMEHHO.

HNuTencuBHOCTh TpaHcnupaiuu (Y) BeIYUCIsIeTCs 110 hopmyrie:

n x 60 x10000 5
= 2l m° e yac
Sxt

TJie, N — KOJMYECTBO UCITAPEHHOM BOJIBI 33 BPEMS OIIBITA, T;
S — IUIOIIAMb JIUCTA, CM?;
t — IPOJIOJKATENEHOCTD OIBITA, MUH;

60 — koo urmeHT neperoaa MUHYT B "ackl; 10000 —

k0> ULUEHT epeBoaa cM? B M2,

Onpeoenenue ucnapeHus 600bl ¢ 600HOI nosepxHocmu (I6anopayus).
YtoObl yOEAUTHCS B TOM, YTO TPAHCOUPALMS HE SBISETCA MPOCTHIM (PU3NYECKUM
MPOLIECCOM HUCHApPEeHMs, HYXHO IIOCTaBUTh OJHOBPEMEHHO C ONpeneJIeHUEM
MHTEHCUBHOCTU TPAHCIUPALIUU ONBIT IO y4eTy CBOOOJHOr0 ucnapenus. s satoro
B3BECUThH OJIHY U3 MOJIOBHH 4Yamku [leTpu, HAamoOJHEHHYI0 MOYTH 0 KpPaeB BOAOM
KOMHAaTHOM TemnepaTypbl u yepe3 30-60 mMuH caenarb BTOPOE B3BELIMBAHME.
Mexay B3BEIIMBAaHUSIMU YaIllKa C BOJAOW JOHKHA HAXOJUTHCSA B TE€X K€ YCIOBHSIX,
IIPU KOTOPBIX YUYUTHIBAJIACH TPAHCIUPALIUSL.

NHTEeHCHBHOCTh  TpaHcmupanuu co  cBoOonHoit  moBepxHoctd  (E)
PAcCCUUTHIBAIOT MO TOH k€ (opmysie, 4YTO U MHTEHCUBHOCThH TpaHcnupauuu (Y).
Hcnapstonnyto noBepxHocTh (Tuioniaab vamku [letpu) onpenenstor no gopmyie

=nr?. BHyTpEeHHMI MaAMETP YallK{ H3MEPSIOT JIUHEHKOM.

Jlenst MHTEHCHMBHOCTh TPAHCIHMPAIMA HAa WHTEHCHUBHOCTH CBOOOHOTO
HCTHApPEHUs], HAXOAAT OTHOCUTEIBHYIO TPAHCIIUPALHIO.

OnpeneneHne HMHTEHCUBHOCTHM  TPAHCOUpPALUM  MOXHO  TMPOBECTH,
MIOCTABUB OIBIT B PA3JIMYHBIX BapuaHTax yciaoBuil. [locie 3aBepiieHus ombiTa
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ciIeanyeT caciarb CBOAHYIO Ta6HI/IHy I10 BCEM BapvaHTaM M IIPOAHATIU3NPOBATH
IMOJIYYCHHBIC NaHHBIC, CACIAB COOTBCTCTBYIOIINC BHIBOABI.

No Hudpossie
I /;1 ITokazarenu 3HA4YCHUA I10-
Kaz3aTelei

1 | Macca kos0bl ¢ JMCTOM WJIM JIMCTA [10CIIe IIEPBOrO B3BEIINBaA-
HUS, T

2 | Macca Kon0bI ¢ TUCTOYKOM (MJTH JICTA) MOCJIe 210 B3BEIINBA-
HUS, T

3 | IloTreps BOMBI IMCTOM 32 BpEMs OIBITA, T

4 | Macca yvamku Iletpu ¢ Bogoii nocie 1ro B3BemmBaHus, r

5 | Macca vamku Iletpu ¢ Bogoii ociie 2ro B3BeLIMBaHUs, T

6 |Iloteps Boab! u3 vamku [letpu 3a BpeMms omeita, r

7 | Macca kBagpara u3 Oymaru, T

8 | Macca OymMaxHBIX (DUTYPOK JIUCTHEB, T

9 | Ilnomanp IUCTHEB, CM

10 |ILnomans vamku [etpu, om?

11 | UHTeHCUBHOCTB TpaHCIIUPALIUHY, r/M%/uac

12 | Ucnapenue co cB0OOOIHOM BOAHOM OBEPXHOCTH, r/M% *uac
13 | OTtHOCHUTENbHASA TpaHCTIUPALS

Ha ocHoBanum BenmuuHbl OTHOCHTENbHOH Tpancnupauuu (Mot menee 0,5 cumtaercs
HU3KOM) C/IeNaTh BBIBOJ O PETYJISAIMH JIMCTOM IIpOLiecca TPAaHCIIUPALIUU.
3agauu. CpaBHUTH UHTEHCUBHOCTh TPAHCIIUPALIUU:

1) CTapbIX U MOJIOJIbIX JIUCTHEB;

2) JIUCTHEB Ha CBETY U B TEMHOTE;

3) JIUCTHEB MPU HOPMAIBHOM U UHTEHCUBHOM JIBUYKEHUU BO3/1yXa;

4) JUCTHEB ME30(UTOB U JTUCTOBBIX CYKKYJIEHTOB;

5) JUCTHEB TPAJAECKAHIINK U NIEJIaprOHUU.

Cnenatpb BBIBOJI O BIMSIHUU U3y4aeMoro (pakTopa Ha MHTEHCUBHOCTD ITpoliecca
TPAHCIIHAPALUH.

JlabopaTtopnasi paGora 5
OmnpenesieHue MHTEHCMBHOCTH TPAHCNIMPANMU TPHU MOMOIIH TOP3MOHHBIX

BecoB (MeToa UBanoBa))»

He.m; DﬁﬁOTbI: OonpcACIMTb HWHTCHCUBHOCTL TpaHCIIUpanuu C IMOMOIIbBIO

TOP3HUOHHBIX BCCOB.

Matepuajbl_H_000pYA0BAHME: JIUCTHS KAKOTIO-THOO pacTEHHUs, TOP3UOHHBIC

BEChl, INTaTUB C OPYCKOM, CEKYHIOMEp, HOXXHHUIbI, OyJIaBKW, THHIIET,
MUJJIMMETpOBas Oymara.
Xoa padoThI:

1. VYcranoButh TOp3uOHHBIE BeChl (puc.1).
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Puc 1. Top3nonHbIe BeCbl

. Cpe3atp JHCT, OBICTPO NEPEHECTH €r0 Ha BEChl M B3BECUTh. 3amucaTh Maccy JINCTa

(m;)./laHHbBIC 3aHECTH B TAONHILY.

JIucT npuKpenuTh K OpyCcKy IITaTUBa OylaBKaMHU M BKIIOYUTH CEKYHIOMED.

3a OIHY MHUHYTY COpBaTb U MPOU3BCCTHU B3BCIIMBAHHUC CIIC HYCTBIPCX JIMCTHLCB

TOI'O K€ paCTCHUA U sIpycCa.

‘-Iepe3 TPHU MHHYTBHI IIOCJIC Ha4dalla TPAaHCIIMPAUK KaXAO0ro JIMCTa IMPOU3BCCTH

IIOBTOPHOC B3BCHIMBAHHC - 3TO MAaCCa JIMCTA IIOCJIC TpaHCIIMPpAllUHU (mz) I[aHHI)Ie

3aHCCTU B Ta6J1PIHy.

Haiitu rutomaap kKaxaoro jmcta (cM. padory 14).

OHpeI[eJ'II/ITI: HHTCHCUBHOCTDL TpaHCIIMPpAlKUHU I10 (bopMyne:

J=m1-m2)x60x1000

3x Sn
7. Cnenatb BbIBOJIbI, 00CYKIEHUE PE3YIbTATOB.
BapuaHT omnbiTa [Mosroprocts | MY, |m2 r. |Sm, cm? | J, r/M®xwac | J cp.
T. r/mM?x
yac
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BriBOALI:

S a6
« OprereERO0/Atara (Fah

HenocraTok Bnaru B MmoYBe M BO3AyXE HapylIaeT BOJAOOOMEH Yy pPacTCHHI.
CHIXeHHE OBOJIHEHHOCTH TKaHEW H3MEHSIET COCTOSIHHE OMOKOJIJIOMJIOB KIETKH,
YTO MPUBOAMUT K TOBPEKACHUIO TOHKOW CTPYKTYPBI MIPOTOILIACTA, CYLIECTBEHHBIM
CABUTAaM B COCTOSSHUM U JIEATEIbHOCTH BCEX (PEPMEHTHBIX CHUCTEM U, Kak
CJIEJICTBUE, K HApYIICHUIO OOMEHA BEIECTB PACTCHHsI. Y MEHBIIICHUE COJCP KaHUSA
BOJbl B PACTEHHM BBI3BIBACT PE3KOE NaJCHUE HMHTEHCUBHOCTU (DOTOCHHTE3A,
WHTCHCUBHOCTH JIBIXaHUSI BO3PACTAET, HO HAPYIIAETCSA COMPSHKEHHOCTh OKUCIICHUS
U QochopunupoBaHus, B pe3ylbTaTe YEro CUJIbHO CHIXKAETCS HHEpPreTHyecKas
3 PEKTUBHOCTD JIbIXaHUSI.

B kaudectBe mokaszareneil HampsHYKEHHOCTH BOJHOIO pPEXHMMa pacTeHUs
WCTIONB3YIOT BOAHBIA AEUIUT U ACPUINT OTHOCHUTEIBHON TYpPreCleHTHOCTU
TKaHu. B 000uXx ciydasx cpaBHHUBAIOT COACPKAHHUE BOJBI B PACTUTEIHHON TKAHU C
KOJINYECTBOM €€ € B TOW K€ TKAaHU, HAXOJALIEHCS B COCTOSIHMM IIOJHOTO
Typropa.

J1J1s1 TOJTHOTO HACKHIICHUS KJIETOK BJIArOoM JINCThS BBIICPKUBAIOT B BOJIE UM
yBIQ&XXHEHHOM  atmocdepe. OOmiee  coaepkaHUE  BOAbI  ONPEICISAIOT
BbICYIIMBaHueM nctheB mpu 100-150 °C.

[Ton BOAHBIM JEPUIMTOM MMOHMMAIOT HEIOCTAIOIIEEe JO IOJHOIO
HACBIIIEHUSI KOJMUYECTBO BOJbI, BBIPAXXEHHOE B TMPOIEHTaX OT OOImero ee
COJIepKaHusl IIPU MOJIHOM HACBIILIEHUU TKaHEeH.

B nmpupoAHbIX YCIOBHSX MOJHOE HACHIIIEHWE JHCTHEB BOJOW MPAKTUYECKU
He HaOmojaeTcsi. B OONbIIMHCTBE CllydaeB BOJHBIM ACHUIMT y pacTeHUU
koneoserca ot 10-12 % no 30-35 %. DTOT nmokaszaTenb XOpPOUIO KOPPETUPYET C
BOJI0OOECTICYCHHOCTRIO ~ PACTEHUH M MOXET OBbITh  HCIHOJIb30BaH IS
XapaKTEPUCTUKHU BOJHOTO PEXKUMA.
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Xon paboThl: B3ITh MNPUMEPHO | I' BbICEUEK M3 JHUCTHEB U MOMECTUTH B
IpeBapUTENHbHO B3BEIICHHBIE a0CONIOTHO CyXue OIOKCHI, 3aKPBITh U HEMEJIEHHO
B3BECUThH. 3aTEM JIUCKH IIOMECTUTh HA IIOBEPXHOCTH BOJBI B 3aKPBITHIC YAILIKH
[letpy u ocTaBUTH JJIs HACBIIMICHUA BOAOW Ha 2 4aca. Jlanee TyprecueHTHbIE
BBICEUKH U3 JINCTHEB JOCTaTh, IPOCYIINTh CHAPYKU (PUIBTPOBAILHON OyMaroi u
B3BECUTH. [lJI1 KOHTpOJIS IHCKHM NOMECTUTH B BOAy W 4yepe3 30 MUH MOBTOPHUTH
B3BelIMBaHME. EcnM macca TKaHM HE W3MEHMUTCS, 3HAYUT, OHA IIOJIHOCTBIO
TyprecueHTHas, T. €. MOJHOCTBI HachllleHa Boaou. Ilocie 3Toro ompenenutsb
Maccy abCOIIOTHO CyXOM TKaHHU.

OTHOCHUTENbHAST TYPreCUEHTHOCTh — BEJIHMYMHA, IMOKA3bIBAIOLIAs, KaKyHO
JIOJIF0 B INPOILIEHTaX COCTAaBIIICT HAIIMYHOE KOJMYECTBO BOJBI OT €€ COJEp KaHMs,
00€eCIIeYnBAaOIIETO TOTHBIN TYProp.

Ha ocHOBaHMM TMOJIyYEHHBIX JAQHHBIX BBIYUCISIOT BOIHBIA JeUIUT

pacTeHui:

d =100(b — a)/(b  c), (1)

rJiec @ — Macca OIOKCBI ¢ paCTUTEIILHOM POOOH JT0 HACBIIICHUS; D — Macca OIOKCHI
C pacTUTENHHON MPOOOI IMOCIEe HACHIIEHUS; ¢ — Macca OIOKCHI C BBICYIICHHOM

po-00ii 10 a0COIOTHO CYXOro Beca.
Pe3ynbTaThl onbiTa 3anucaTh B BUE Ta0I. 1.

Tab6muna 1
Ornpezenenne Bo1000eCIIeYeHHOCTH PaCTCHUM

Komnnugect-
Macca Macca o
Bapu- | Ne | Macca Conmepxa- | BO Boawl, | BomHbrit
aHT | Orok- |Orokcsl, | HaBecka | Typrec- |abOcomoTHO HUE Hachlaw- | aedpu-
OIIBITA | CBI r JHCTBEB, I'| [ICHTHOH cyxon BOJBL, T men uuT, %

TKaHH, T TKaHU, T
JIACTBS, T

JlabopaTopHnast padora 7

OmnpenesieHue COCTOSAHNUS YCThHUIl U MEKKJIETHUKOB MeTo0M MoJinia
Lenv pabomwi: onNpefeNUTh BIUSHUE BHEIIHUX YCJIOBUM Ha COCTOSIHUE YCTBUII U
WHTEHCUBHOCTbH TPAHCIIHUPALINH.
Marepuansl 1 o06opynoBaHue: KCHION (B KamenbHUIIE), STHIOBBIA CcHUpT (B
KareJbHUIIE); 0€H30:1 (B KaneIbHUIIE), TUIIETKH.
Pactenue: cBexxue WIM TOABSAIINE JIUCThS PACTCHUH, JIUCThS PaCTEHUI,
HaXOJUBIIUXCSI B TEMHOTE.
MeXKIeTHUKH JUCTa OOBIYHO OBIBAIOT 3aIlOJHEHBI BO3AyXOM, OJjlarojapsi yemy
MIPU pacCMaTpUBAHUU Ha CBET JIUCT MpEJACTaBIsAeTCS MaToBbIM. Eciu mpousBectu
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UHOUIBTPALIUIO, T.€. 3aMOJHEHHE MEXKJIETHUKOB KaKOW-THOO KUAKOCTHIO, TO
COOTBETCTBYIOIINAE YYACTKH JIUCTA CTAHOBATCS PO3PAYHBIMHU.
OmnpeneneHne COCTOSIHUSL YCTBUI] METOAOM HWHQWIBTpAMM OCHOBaHO Ha
CHOCOOHOCTH KHMJIKOCTEH, CMAuyMBAIOIIMX KJIETOYHbIE OOO0JIOUKH, NPOHUKATH B
CIWIy KalWUIIPHOCTH 4Yepe3 OTKPBITHIE YCTbUYHBIE IIENW B Onwkaiimine
MEXKJIETHUKH, BBITECHSISI U3 HUX BO3IYX, B YEM JIETKO YOEIUTHCS IO MOSIBICHUIO
Ha JIUCTE NPO3pauyHbIX NATEH. Pa3Hble XUAKOCTH CHOCOOHBI IPOHUKATH B
YCTBUYHBIE I, OTKPBITBIE B PA3JIMYHOW CTEIEHU: KCHJION JIETKO IPOHHMKAET
yepe3 ciado OTKPBIThIE YCThHUIA, OEH30J — Yepe3 yCThbHIA OTKPBIThIE CPEAHE, a
STHJIOBBIN COUPT CIIOCOOCH MPOHUKATH TOJIBKO Yepe3 MIUPOKO OTKPHITHIE YCTHHIIA.
JlaHHBI METOX, NMPENIOKEHHBIM MounieM, O4eHb IPOCT U BIIOJHE NPUMEHUM
JUTst pabOTHI B TTOJIEBBIX YCIOBUSIX.
Xoxa pa0doThlI.

Ha HuXHIOI0 MOBEPXHOCTDH JIMCTAa HAHECTU OTAEIBHO MaJleHbKHE Karulu OeH3o0Ia,
KCWJIOJIa U 3TWIOBOIO CIHpTA. /lepKaTh JIUCT B TOPU30HTAIBHOM I10JIOKEHUU 10
IOJIHOTO HMCYE3HOBEHHUS Kalellb, KOTOpble MOTyT JIMOO HCHapuThes, JHO0
IIPOHUKHYTH BHYTPb JINCTA, U PACCMOTPETH JIMCT HA CBET.
HccnenoBaTh JUCThS, BBIAEP)KAHHBIE B PA3IMUHBIX YCIOBHUSAX (CBEXHE U
HOJIBS/IIINE, OCBEILEHHBIE U 3aTEHEHHbIE W T.I.). Kaxaplil pa3 uccienosats 2-3
JIUCTA.

Tabnuua 1
BiisiHue BHEIIHUX YCIIOBUM HA CTENIEHb OTKPBITHS YCTHUIL

JInctes YcaoBus CocTosiHue yCcThuIl

pacTeHusl | OmbITa
Kcunon Cnupt benzon

3aoanue: Pe3ynbTaThl 3amucaTh B Tabmuiy 1, oTMedass CTeNneHb OTKPBITOCTU
YCTBUIL: IIUPOKO, cpesiHe, cinado. Caenars BbIBOJ O BIMSHUM BHEIIHUX YCIOBUN Ha
YCTBUYHBIE JBUKEHUS.

OnpenesieHue  COCTOSIHMSI YCThHMIl NPM  MOMOIIM  OTHEYATKOB IO
MoJ/10TKOBCKOMY.

L]env pabomul.: onpesenieHre padoThl YCThUIL B 3aBUCUMOCTH OT OCBEILIEHHOCTH.
Martepuansl 1 000pya0oBaHUe: OSCIBETHBIN JaK JJId HOITEH, TOHKAsl CTEKJISHHAS
najgoyka, MUHIET, MUKPOCKOII, OKYJISIP-MUKPOMETP, 00bEKT-MUKPOMETP.
PacTeHusi: KOMHATHBIE PAacTEHUs, JIMCThsl KOTOPBIX 3a 2-3 yaca [0 3aHATUSA
3aKpPBIBAIOT CBETOHENPOHULIAEMBIM YEXJIOM.

Ha mnoBepxHOCTh JMCTa HAHOCAT TOHKHMM Ma3ok Jaka. Ilocie wucnapenus
pacTBOpUTENsE 00pa3yeTcs IUICEHKa, HAa KOTOPOW OTIEYATHIBACTCS SIUJIEPMUC C
ycThullaMU. PaccMarpuBas TMOJYYEHHBIE OTHEYATKM B MHUKPOCKOI, MOXHO
ONPEAECTUTh KOJIUYECTBO U Pa3MEP YCTHUI, U3MEPUTH IIIUPUHY YCTHUUHBIX LIEIICH.
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JlaHHBII METOJ MOKHO HCIOJIb30BaTh HE TOJBKO IS JTAOOPATOPHBIX, HO W IS
MOJIEBBIX UCCJIEIOBAHUM (B MOCIEIHEM ClTydae OTIEYaTKU XPAHAT 10 ONpPEACICHHUS
B ImpoOupkax c Bojoi). [ wuccienoBaHuss JUCThEB, YCTbUIIA KOTOPBIX
pacroJIOKEHbI B YIUIYOJICHUSX dMUJIepMuUca (Hanmpumep, y ojeaHjapa), 3TOT METOJ
HEMIPUMEHUM, T.K. Y TAKHX JUCTHEB OTIEUATKH HE MOTYYaIOTCS.
Xoa pa6orpl. Hanectr Ha HUXKHIOIO CTOPOHY JIMCTA MPHU MOMOIIM CTEKJISTHHOU
NajJoOyKM Karullo pacTBOpa Jlaka U OBICTpO pa3MaszaTh TOHKHM ciioeM. [locrne
BBICBIXaHUSl CHATHh IUJICHKY IHHIIETOM, MOMECTUTh Ha MPEAMETHOE CTEKIO U
paccMOTpeTh MpU OOJIBIIOM YBEIMYCHHH. BCTaBUTh B MHUKPOCKOI OKYJISPHBIN
MUKPOMETP U U3MEPUTH NIUPUHY U JJIMHY YCTBbUYHOM IIein HE MeHee, yeM Yy 10
YCTBUII U BBIUUCIUTH CPETHUE BEITUUUHBI.
OnpenenuTs LEHY AEJICHUS OKYJISIPHOTO MUKpoMeTpa. Jljisi 3TOro moMecTuTh Ha
MPEAMETHBINA CTOJIMK MUKPOCKOIA O0BEKT-MUKPOMETP, KAXKI0€ JEIECHUE KOTOPOTO
paBHo 0,01 mm wiu 10 mMxm. [loBopaunBasi OKyJip COBMECTHTHh 00€ IIKaJIbI TakK,
yTOOBl MX IIKaNbl OBUIM TMapajuiefibHbl M OJlHAa TEepEeKphIBajiia JIPYTYIo.
OrnpeneneHue LEHbI JEIEHUS OKYJISIPHOTO MUKPOMETPA MPOBOAUTCS MO TPUHIUITY
HOHMYCA, T.€. COBMEIIAIOT OJHY U3 YEPTOUEK IIKAIbI OKYJISIPHOTO U OOBEKTUBHOTO
MHUKPOMETpPA U HAXOJAT CIEAYyIollee coBMelleHne. HallTu coBnaiaronme JMHAN U
ONPENENIUTh, CKOJBKO JEICHUN OKYJISIPHOTO MHKpOMETpa A COOTBETCTBYIOT
JeNeHusIM  O0BEKT-MUKpoMeTpa B, Haxopsmierocss Mexay COBMEIICHHBIMU
Toukamu. [leHa neneHus oKyasspHOro MUKpPOMETpa omnpeieaeTcs o popmyre:
Ilena nenenns = B - 10 mxm/A.
YMHOXXUB JJIMHY U HIUPUHY YCTBUYHBIX OTBEPCTHM, BBIPAXKEHHBIX B JEICHUSIX
OKYJISIPHOTO MUKPOMETpA, Ha 1IEHY OJTHOTO JICJICHUS, HAUTU aOCOJIIOTHBIE pa3Mephl
YCTBUYHBIX TIesiel. BBIYUCIUTh IUIONIaAh YCTBUYHOM IIEIM C HEKOTOPHIM
NPpUOIMKEHUEM ITyTEM YMHOXEHUSI IJTMHBI HA ITUPUHY.
HccnenoBath JUCThSI pa3HbIX SPYCOB OJHOTO M TOTO KE€ PACTEHUS, a TaKkKe
XOpOIIIO OCBEIICHHBIC U 3aTeHEHHBbIC. Pe3ybTaThl 3anucaTh B TabuUIly 2.

Tabnuma 2

BinsiHue oCBEIIEHHOCTH Ha pa3Mepbl YCTbUYHBIX OTBEPCTHIM

HaszBanue | muct | ycnoBus | Liena Pa3zmepsl ycTbruHbIX oTBEpCcTHi B | [Inomans
pacteHus JICJICHUS MKM YCTBUYHBIX
OKYJISIPHOTO OTBEPCTUI
MHKpPOMETPA,
B MKM IIMpUHA | JJIMHA | IIAPUHA | JUIMHA

3aoanue: cnenath BBIBOABI O BIMSHHUM SIPYCHOCTH M YCIOBHM OCBEILIEHUS Ha
pa3Mepbl YCTbUUHBIX OTBEPCTHUH.
JlaGoparopHasi padora 8
OnpenesieHue BOAOYAEePKUBAIONIECH CIIOCOOHOCTH PACTEHUIT METOIOM
3aBsiiaHus (110 ApJiaHAay)
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Henb padoThI: [0 BEIMYMHE U «IOTEPU 3aBSAAHUS» OIPEACIIUTH CTEIEHb
COOTBETCTBHS YCIOBUM NPOU3PACTaHUS TPEOOBAHUSAM PACTEHHIA.

Marepuajbl M 000pyI0OBaHHMe: BECbl, JINCTbS PAa3JIMYHBIX PACTEHUN: HIIBM
IPU3EMHUCTHIN, OJBIHb OOBIKHOBEHHAs, CypeIlKa JKeJTas, CMOpPOJUHA JABYHIJIasl.

Xoa pabéoThi:

Onwvim 1. 4 nucta oHOTO spyca U OJIM3KOTO BO3pacTa JEAT Ha JIBE MapTHH.
JIBa nucra MOMENIAIOT B MPEIBAPUTEIBHO B3BEIICHHBIN OIOKC C KPBIIIKOW U
B3BemMBaT. Onpenensior Maccy cBexkux JauctbeB (P1) W BBICYIIMBAIOT
PACTUTENbHBII MaTepHall 0 MOCTOSHHOM Macchl B cymmibHOM Ikady npu 105°C
(mepBoe B3BEIIMBAHUE JIETAIOT YEpe3 Yac, a 3aTeM MOBTOPSIOT ero Kaxapie 40—60
MHH, T[IOKa Macca HE TMepecTaHeT yMEHbIIaThcs). Macca JHUCTBhEB MOCIe
BBICYILIMBaHUS — Py.

[To pa3HOCTM Macchl JMCTBEB JO W TOCJE BBICYIIMBAHUS OIPEICISICTCS
coaepkaHue BoAbl B HUX: A= P1 — P».

PaccuuTthiBatoT comepxanue BOjAbI B JUCThAX (Ai) Ha 1 r cBexel Macchl
TKaHH U3 MPOTMOPLIHHU:

P1 — A
Ir — Al.

Oneim 2. Jlpyrue JBa JIMCTa B3BCIIMBAIOT BMECTE C  OIOKCOM
(TIpenBapuTEIBLHO B3BEIICHHBIM) W ONpeAeisatoT Maccy JuctbeB (P3), 3aTem
MOABSJIUBAIOT UX B TEUEHUE 2 YaCOB NPHU OOBIYHBIX YCJIOBHUSAX B IMOMEIICHHH,
pa3lioxKUB JUCThs Ha Oymare. Ilpy HaIMuUM AHAIMTUYECKUX BECOB MOXKHO
B3BCIIIMBATh TOJBKO JIUCThS, HE MOJB3YyACh Orokcamu. [locie 3Toro mx cHoBa
B3BCIIIMBAIOT , ONPECIIAIOT MacCy JUCTheB Tocie nmoassaanus (Ps). Iloteps Boap
npu HoaBsaaHuu 0yaet A, = P — Py, a motepst Boabl B pacuere Ha 1 T TkaHu (Aj)
Y3HAETCS U3 MPOMOPIINH:

3 - Ay
11" - A35
rae Az — cojaep)kaHue BoAbl B 1 T CBeKe MacChl TKaHM.

COOTBETCTBEHHO  KOJIMYECTBO BOJbI, OCTaBIIEECd B JIUCThAX IIpHU
MOABSAJIaHUM B pacueTe Ha | T TkaHu, OyaeT paBHO Ay = A 1 — As.

BonoyaepxxuBaroiiasi CocOOHOCTh  BBIPAXKACTCS  KOJIMYECTBOM  BOJBI,
OCTaBIIEHCS B JIUCThSIX MPHU TMOJBSJAAHUU B TIPOIEHTAX, K €€ HCXOJHOMY
COJIEP KAHUIO:

A1 — 100 %,
A4 - X%.

Ecnu Heob6xoauMo Hapsiy ¢ BOJOYAEPKHUBAIOUIEH CIOCOOHOCTHIO JHCTHEB
OTIPENETUTh COJIEPKaHNE B HUX BOJBI WM a0COJIIOTHO CYXOW MAaccChl, TO IS 3TOTO
MO’KHO HCIIOJIb30BaTh PE3yJIbTaThl NEPBOU YacTU PaOOTHI.

Pe3ynpTaThl onbiTa 1 BHOCAT B Tabnuiy 1.

‘mm‘mw‘ﬂo‘zmn‘zm#()mo‘l\@ ‘Ecﬁc‘()%‘ Cozepxanne
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CI[GJI&TI) BBIBOJ O BOI[OYI[Gp}KI/IBaIOHleﬁ CITOCOOHOCTH JINCTHEB Pa3INYHbIX
ApyCoOB, COACPKAHUN B HUX BOABI U CYXOI'0 BCIICCTBA. OHpGIIGJII/ITB 3aBUCUMOCTDB
BOI[OYIIGP)KHB&IOHIGI?I CITOCOOHOCTH JIMCTHEB OT T'CHOTHIIA.

JIABOPATOPHAAPABOTAY

YUYET COAEP?KAHHA BO/JbI B INCTbAX U
OIIPEJJEJIEHHE ABCOJIIOTHO - CYXOH MACCBI

Boga cocrapinsier 00nbIIyI0 YacTh MacChl )KUBBIX OpraHu3MoB (B cpeanem ot 70 go 90
% cbIpoit Maccel). buonoaumepsl, B TOM 4ncie U O€JIKH, MOT'YT HOpMajibHO (PYHKIIMOHUPOBATH
oume B BomHOW cpene. [losToMy HEKOTOpBIE WCCIEAOBAaTENN CUYUTAOT, YTO MHOTHE
(bU3NOTIOTHYECKUE SBICHUST 00YCIOBICHBI 0COOCHHOCTSIMU HE TOJBKO PACTBOPEHHBIX BEILECTB,
HO ¥ B PaBHOW Mepe W PacTBOPHUTENS — BOJBI. KonmuecTBO BOABI, CONEpIKaIeecs] B PACTCHHUH,
3aBHCHUT OT CTPOCHHUS TKAaHW JIMCTa M TIPOTOIUIA3MBbI KJIETOK, CBOMCTB TLIa3MaJ€MMBI,
WHTEHCUBHOCTH OoOMeHa BemiecTB. CoJiepykaHue BOJABI B JINCThSIX W HAKOIUICHHE B HUX CYXHX
BEIIECTB SIBJIICTCSl TIOKA3aTelieM WHTEHCHBHOCTH OCHOBHBIX METa0OJIMYECKUX MPOIIECCOB
pacTeHMs ¥ XapaKTepU3yIT HHTCHCUBHOCTh POCTa PACTCHUH.

I]ens: onpenenuTh 00IIEE COIEPIKAHUE BOABI U CyXOW BEC JIUCTHEB.

Oobvexkmul, peakmugvl u 060pyoosanue: JIUCThs Pa3IMUYHBIX PACTEHUH,
TOPCHOHHBIC WJIM aHAJIMTUYECKHE BECHI, OIOKCHI, TpoOouHbIe cBepia auamerpom 0,5-1,0 cwm,
CYLIWJIBbHBIN IIKad.

Xo0 pabomeur:

OO6miee conmepkaHWE BOJBI W CYXOM MAacChl B JIUCTBSIX OMNPEACISIIOT IyTEM HX
BeIcymuBanus ipu 100-105°C.

Ecnu nuctbs KpynHble, TO OepyT BBICEUKH M3 HUX, CHIEIaHHBIE MPOOOYHBIM CBEPIIOM
0,5-1,0 cm. [loxroroBneHHbI MaTepuan B3BEIIMBAIOT HA TOPCHOHHBIX WJIM aHAIUTHYECKUX
Becax, MOMEIIAIOT B OIOKCHI C KPBIIIKAMHM U BBICYIIHMBAIOT B CYIIMJIBHOM IIKa(y, MPHOTKPHIB
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KPBILIKH, 0 MOCTOSHHOW Macchl. B3BemmBanue mpoBoAsaT Kaxapie 40 MuHyT. B3BemmBanue
MOXKHO IMPEpBaTh, MOCTABUB 3aKPBIThIC OIOKCHI C MATEpUaIOM B IKCHKATOp. PaszHHIA MEXIy
CyXOii W CBeXEH Maccoil TKaHM ONpeAeseT COJCep)KaHUEe BOJbI B JaHHOW HaBeCKe.
CO[[ep)KaHI/IC BOJBI B IPOUCHTAX PACCHUTBIBACTCA U3 NPOIOPHHHN:
cBekast macca tuctheB (T) — 100%, macca
BOJIbI B TUCTHSX (T) — X%.
[IpoueHT cyxoil Macchl paCCUUTHIBAETCS U3 MPOMOPLHN: CBEXKAs
Macca auctbeB (r) — 100%,
cyxasi Mmacca JUCTheB (T) — Xx%.
Pe3ynbraThl B3BEMIMBAHUI M PACUETOB BHOCAT B TAOJIUILY.

CHGH&TB BbIBOA O COJACpKaHHWU BOJAbI M CYXOIO BCIIECCTBA B Pa3JIMYHBIX paCTeHI/If/'I,
HHTCHCHUBHOCTHU POCTOBBIX ITPOLICCCOB.
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TEMA 2 «®OTOCHHTE3»
PABOTA10

HAKOIIV/IEHUE IEPBUYHOI'O KPAXMAJIA
B KJIETKAX C3- H C4-PACTEHHH

Pactenusi, y KOTOpPBIX NEPBBIM CTAOMJIBHBIM IPOIYKTOM (POTOCHHTE3A
SBIIICTCSI TPEXYTJIEpOAHOE coeauHeHue — 3-docdoraurepuHoBas kuciora (3-
®I'K), nazpiBatoT Cs-pacmenusmu. PacTeHus, y KOTOPBIX MEPBBIMU MPOAYKTaMU
doToCcHHTE3a SBISAIOTCS  YETBIPEXYTJEPOJHBIE OPraHUYECKUE KHCIOThl —
1IaBEJIEBOYKCYCHasl U 10704Has, Ha3bIBAtOT Cy-pacmenusmu.

AHatomuueckass ~ CTpykTypa  JucTheB  Cs-pacTeHHMil  mpeacTaBi€Ha
Me3opmiioM (MO0 KIETKaMu CTOJI0YAaTOM W Ty04yaTod MapeHXHUMbI, JHUO0
HECKOJBKMMHM  CJOSMHM  CTOJIOYATOM  MAapEeHXUMbI). Y  HUX BO  BCEX
(OTOCHHTE3UPYIOIIUX KiIeTKax (yHKUHOHUpPYeT LUK KanbBuHA W MO3TOMY BO
BCEX KJIETKAX JIUCTa 00pa3yercs NEePBUYUHBIN KpaxMall.

st Ca-pacTeHuil xapakTepHa ocolasi CTpyKTypa JucTa. B HEM CTpYyKTypHO U
(GYHKIMOHATBPHO PA3IMYalOT KIETKH Me30huiia ¥ OOKJIAJAKU TPOBOISIINAX
nydykoB. B kimerkax Me3odwmmia mpoxomut 1wk X3Ttda-Cidka, B KIETKax
oOkianku — uuki KanbBuna. [ToaTOMy mepBUYHBIM KpaxMan y TakKUX PacTeHHM
o0Opa3yeTcst TOJIBKO B KJIETKaX OOKJIAIKU.

Ilenv pabomel: Ha cpe3ax JUCTOBBIX MIACTUHOK C3- 1 Cs-pacTeHUM BBISIBUTH
KJIETKH, B KOTOPBIX HaXOJATCSA XJIOPOIUIACThI, HAKAIJMBAIOIIUE TEPBUUYHBIN

Kpaxmal.

Oovexkmol, peakmuewt u 000pyoosanue: mictbs Cy-pacteHuit (KyKypy3bl) U
Cs-
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pacteHuit (xsopoduryma, TpaaecKaHIMM), 3a)UKCUPOBAHHBIX B COJHEYHBINA JIEHb
B 70%-0oM sTaHone (mepes ¢pukcanueil MaTepual pacCTeHuUs BhIACPKATh HECKOJIBKO
4acoB Ha SpPKOM CBeTy), pactBop Homa B Hoauctom kamuu (Io/KI), 30%-biii
pactBop NaOH wmn KOH, MuKpockombl, MOKPOBHBIE M MPEAMETHBIE CTEKJIA,
Je3BHsl 0e30macHON OpUTBBI, MCTOYHUK CBETA, CTaKaH C BOJIOW, MpenapoBaibHbIC
UTJIbI, CTCKJISTHHBIC MTAaJI0OYKH, PrIbTpoBaIbHAs Oymara.

Xo0 pabomui:

CrenaTte NpoAoJbHbIE U MONEpedHble cpe3bl TUCTheB Cz- u Cy-pacTeHuil u
MIOMECTUTh UX Ha MpeaMeTHOoe cTekio B Kammo 30%-oro pactBopa NaOH wnu
KOH nns ux npocBernenusi. Yepes 10-15 muu (ecnu mo3BoJsieT Bpems, TO U
obonee — mo 1,5 u) menodyr yaanuTh GUIBTPOBAIBHONW OyMmMaroi, MpPOMBITH
mpenapar BOJAOW M KamHyTh pactBop Jlrorosmsa. HakpwITh cpe3bl NOKPOBHBIM
CTCRIMNARH BT ORPAR HAT IO KAHIPRIHRION: kieTkax 0OKIagKK MPOBOISIIMX
U B KJIETKaX YCTBUIL;, B KJIETKaX MEXIY >KHIIKaMu (KJIeTKax Me30(uiiia) Kpaxmania
HeT. [loaToMy Ha NMpONONBHOM cpe3e MPOBOASIIME MYYKH C OOKIAJKOH YEeTKO
BBIJICISIIOTCS KaK TEMHBIE IOJIOCHI, @ Ha IONEPEYHOM Cpe3€ KIETKU OOKIIAIKU
BBIDVISIAST B BHJE TEMHOW KOpoHbl («kranz»y — aHaTOMus), OKpYKarolleu
HEOKpAIICHHbIE TKAHU KCUJIEMBI U (DJIO3MBI.

B nmucteax Cs-pacTeHuil kpaxmall HaXOJIMTCS BO BCEX KIIETKax Me3o(duiiia u B
3aMBIKAIOIIUX KJIETKax YCThUL. HeOoKpalmleHHBIMM OCTAalOTCS TOJBKO KIETKH
AMUAEPMBI U COCYAUCTHIC MTyUKH.

Cnenatb BBIBOJABI O JIOKAJIU3AIlMU MIEPBUYHOIO Kpaxmasa B KJIETKax JUCTHEB
Cs- u Cs-pacTenuit, OOBSCHUTDH MPUUUHY PA3HOM JIOKAIM3AIMN Kpaxmaria.

TEMA 3 «<YCTOMUYUBOCTH PACTEHUI»

PABOTAIl _
OIIPEJIEJIEHUE ZKAPOCTOUKOCTH PACTEHHH
XKapocTolkocTh pacTeHHMH — OTO CIOCOOHOCTH TEPEHOCHUTHh BBICOKYIO

temneparypy. Ilpm mnoOBBIIIEHMHM TeMmIepaTypbl OKpPYXAaOIIEH Cpeapl BbIIIE
ONTUMAJIbHOM B pacTeHMsX HapylaeTcss ooMmeH BemiecTB. llpu Oonee BbICOKHX
TEMIIEPATYpPAaX PE3KO TOBBIMIAETCA MPOHULIAEMOCTh NPOTOILIA3Mbl 3a CYET
paspyuieHusi 0eIKOBO-JIMIUAHOIO KOMILJIEKCAa HUTOIMJIa3MaTHYeCKuX MeMOpaH, a
3aTeM HaCTyMmaeT Koaryjasiuus OelKOB M OTMHUpaHHe KieToK. KapocToikue
pacTeHus B OOJIBIIMHCTBE CIIy4aeB MMEIOT CHEIHAbHbIE MEXaHU3Mbl PETYJISALNN
TEKYYECTH MEMOpaH U BSI3KOCTH NPOTOIUIA3MbI, U CIOCOOHBI COXPAHATh MNpHU
BBICOKHX TeMIlepaTypax HOpMaJibHbIi 0OMEH BEIIECTB.

Ecnmu mnoaBeprHyTh JMCT ACHWCTBHUIO BBICOKOM TEMIIEpATypbl, a 3aTeM
MOTPY3UTh CIA0BIA PACTBOP COJISTHOM KHUCIOTHI, TO Y HEKAPOCTOMKHX PACTECHUMN
MOBPEXJICHHbIE M MEPTBBIE KIETKH TOOYpErOT BCJIEACTBHE CBOOOJHOTO
IPOHUKHOBEHUS! B HUX KUCIOTHI (MeMOpaHbl KJIETKH, B TOM YHCJIE€ U MEMOpPaHbI
XJIOPOIJIACTOB, TEPSIOT CBOMCTBO MOJynpoHUIaeMoctH). HMoHbsl Bopopona,
OPUCYTCTBYIOIIME B KIJIETKE, 3aMelialoT MOoH Mg B Molekyse xJyopoduuia,
KOTOpbIN IpeBpaiaercsa B Gpeodutrn, nMmerommii Oypsiii iBetT. HenmoBpexieHHbIE
KJIETKH OCTAIOTCS 3€JeHbIMU. UeM OoJibllle OCTaeTCsl HEMOBPEXKIEHHBIX yYaCTKOB
TKaHEU, TEM BBIIIIE )KaPOCTOMKOCTh PACTCHMUS.
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VY pacTeHuil ¢ KUCIBIM KJIETOUYHBIM COKOM (heorHU3aIMsI MOKET MPOU30UTH
u 0e3 00pabOTKH COJITHOW KUCIOTOM, T.K. PU HAPYIICHUH MOJYyNPOHUIIAEMOCTH
TOHOIZIACTA OPraHWYECKUE KHUCIOThl MPOHUKAOT M3 KIETOYHOTO COKa B
IIUTOTUIa3My U BBITECHSIOT MAarHUHA U3 MOJIEKYJIBI XJIOpOduILIa.

Ilenv pabomobi: yCTaHOBUTH BJIUSHUE BBICOKOW TEMIIEpaTypbl HAa CTEICHb
YCTOMYMBOCTU PACTEHUM Pa3TMYHBIX HKOJOTUUECKUX TPYIIIL.

Oovekmol, peaxkmugol u 000py0OgaHue: CBEKUE IJIUCTbS PA3IMYHBIX
pactrenuii, 0,20 HCI, BonsHas 6ans, TepMoMeTp, MUHIET, yamku [letpu, ctakaH ¢
BOJIOM, KapaHJall Mo CTEKITY.

Xo0 pabomui:

Hanute B XMMMYECKUI CTakaH BOAbl (BoAsHas Oamns), Harpeth ee g0 40°C,
MOTPY3UTh B HEE MO S5 JHUCTBEB HCCIECAYEMBIX PACTEHHUW W BBIACPKATH HUX B
Teuenne 30 MuH., moamep:xuBas Temmneparypy Ha ypoHe 40°C. 3arem B3ATh
nepByo npoly (M0 OJTHOMY KaXXJOTo BHJA) JUCTHEB U MOMECTUTh UX B YallKy
I[TeTpu ¢ X0n01HOM BOMOM. IlogHATE TemnepaTypy B BoaaHoil O6ane Ha 10°C, T.e.
10 50°C, 1 uepe3 10 MUH. MOCIIE 3TOTO B3ATH BTOPYIO IPOOY JIHUCTHEB U IIEPEHECTH
MX B HOBYIO YaIlIKy C XOJOAHOW Boaou. IlocreneHHO TemmepaTypy AOBECTH 10
80°C, Gepst mpoObl yepe3 Kaxaple 10 MUH. IIPU NOBBINIEHHH TEMIIEPATYphl Ha
10°C.

[Tocne 3TOrO 3aMEHNUTH XOJOAHYIO BOAy B Hamkax (0,2H pacTBOpPOM COJISHON
KHUCJIOTHI U 4epe3 20 MUH. y4ecTh CTENEHb MOBPEKICHUS JIUCTA MO KOJIUYECTBY
MOSIBUBIIUXCS OYPBIX TSTEH.

PesynbraThl uccienoBaHuil 3amucath B TaONMIly, O0O3HAYMB OTCYTCTBHE
noOypeHusi 3HaKOM «—», claboe molOypeHue — «+», modypenue Oosiee 50%
IUIOMIAIH JIUCTA — «++)» U CIIIOIIHOE H06ypeHI/I€ — KF+E»]

Tab6ania

CreneHb MOBPEKICHUS JIUCTHEB TIPH t,
OO0BeKT oC
UCCIIETOBAHUS 40 50 60 70 80

Cnenatb BBIBOJBI O CTENEHU KaPOCTOMKOCTH UCCIIETYEMbIX PACTCHHUIA.
JlabopaTopHnasi padora 12
Omnpenesnienue 3acyX0yCTOMYMBOCTH PaCTeHUI

3aCyX0yCTOMYMBOCTh — CITIOCOOHOCTh PACTEHUN MEPEHOCUTh 3HAYUTEIHHOE
00€3BOKMBAHUE, a TAKXKE MEPErPeB KIETOK, TKAHEH U OPraHoOB.
K maGopaTtopHpiM MeTOAaM HW3YYEHHS  3aCyXOYCTOMYMBOCTH  OTHOCHUTCS
CIIOCOOHOCTh PACTEHHWM BBIHOCUTH OOE3BOKMBAHHUE, OICHUBAsT HCIIOJIH30BAHUE
HEJIOCTATOYHOTO BOJIOCHA0XKEHUsSI HAa paHHUX OJTalax oOHToreHesa. st sToro
OTPENICTIAIOT KOJUUYECTBO MPOPOCIINX CEMSH Ha PacTBOpPax caxapo3bl C BHICOKHM
OCMOTHMYECKUM  JIaBJICHUEM, 4Y€M  CO3Jal0T  HCKYCCTBEHHBIC  YCJIOBUS
(U3MOIOTHYECKOM  CYXOCTH, TIO3BOJIAIONIME  OMNPEJASTUTh  OTHOCHUTEIIHHYIO
3aCyX0yCTOMYMBOCTh PACTEHUM.
Mamepuanset u o060opyoosanue. CeMeHa MIICHUIBI, PXKHU, SUMEHS, TPUTHUKAJE,
KyKypy3bl, TOpoxa, JIIOmuHa, Orypra, Tomarta, 2,0 M pacTtBop caxapo3sbl,
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JUCTUIMPOBAHHAsA BOJa, yamky [leTpu (4 1T.), cTeKnsHHbIe nuneTkr Ha 10 cm?,
XUMUYeCcKue nmpooupku (4 mr.), bunbTpoBajgbHas Oymara, 103aTtop, crekiorpad,
TEepMOCTaT.

Xo0 paoomsl. Ha nno wyamek Ilerpu mnomecTuTe KpPyXKH (UIBTPOBAIbHOU
oymaru. Hanelite B kaxmyro wamky mo 10 cm® pacrsopos Ci1oH,01; cnenyromeit
KOHIICHTpaIuu: neppas yamika — 2,0 M pactBop caxaposbl, Bropas — 1,0 M, TpeTbs
— 0,5 M, gerBepras — 0,25 M. Otbepute yeThIpe NOPIUU HETIOBPEKICHHBIX CEMSH
KQKJIOr0 BUJA PACTCHUM M PAaBHOMEPHO PA3JOKHUTE MX B 4Yamky mo 10 mTyk B
KOKIyr0. Yarmku 3aKpolTe KPBITITKaMH, TOATHIIATE U TIOMECTUTE B TEPMOCTAT MPHU
temmneparype +25 °C. Uepes Heenno NoACUUTANTE KOJIMYECTBO MPOPOCIINX CEMSH
B Ka)X/IOM BapHhaHTE. BbryucianTe 0CMOTHUECKUN MOTEHIIUANI PACTBOPOB caxapo3bl

nmo Qopmyne: p=-ExCxTxi, THeY® — BOAHBIA TOTEHOHWAI, aTM; R—
yHHMBepcanpHass razosas nocrosHHas  (0,0821  gm3x atM/(rpanx mons); C —
KOHLEHTpalUsd  M30TOHMYECKOTO  pacTBopa, Moae/am>; T—  abcomoTHas

temnepatypa o KenbBuny (273° + KOMHATHas TeMIiepatypa); | — H130TOHHYCSCKH
koahurment Baut-T'odda.
Pe3ynbTaThl ONBITOB BHECUTE B TabUILy 1.

Tabmuma 1
Onpedenenue 3acyxoycmoudusocmu pacmenuil
OcMoTnueckuit
Konuenrpanus
MOTEHIAAIT
Haspanue pactBopa ACTBODA KosnuecTBo Mpopociux ceMsiH,
paCTeHI/Iﬁ C12H22011, P P IITYK
MOJTE/ TV C12H22013,
klla

[Io pe3ynpraram uCCIENOBAaHUM CHEIAUTE BBIBOJABI O 3aCyXOYCTOMYUBOCTH
Pa3JINYHBIX PACTCHUM.
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4. PU3UOJIOTUS PACTEHUN B 2 T. TOM 2: Vue6uux/Kysuenos B.B.,
JAmutpuea I'.A.. —M.: U3parenscTBo FOpaiit, 2016. —459 c.
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1. baxanoa M. B. buoskosorudyeckre 0OCOOCHHOCTH TMEPCIEKTUBHBIX COPTOB
s10510HU B ycioBusAx 3anagHoro 3abaiikanes/M. B. baxanosa ; [oTB. pen. b. b.
Hawm3zanog]; ®enep. areHTcTBO 10 00pa3oBaHuto, bypsar. roc. yH- T.. —VYnan-
VY n3: U3n-Bo bypsr. yu-ta , 2007. —112 c.ynanuts

HNuTepHer-pecypcesl

www.plantarium.ru — uHTepakTUBHBIN onpeaeauTeab ¢iopbl Cpenneit Poccun,
JUarHOCTHMYECKWE TPU3HAKM M KauecTBEeHHble (oTorpaduu pacTeHui,
onpeneneHHsie Beaymmmu Quopuctamu MI'Y um. M. B. JlomonocoBa u
borannueckoro nncrutyra PAH.

http://herba.msu.ru/russian/index.html - Komnekuust ¢ororpaduii, mudposoi
repOapuiit MOCKOBCKOTO roCyJapCTBEHHOTO YHUBEPCUTETA:
http://www-sbras.nsc.ru/win/elbib/bio/nekTponnsiii atiac «buopaznooopasue
YKUBOTHOTO M pactuteiabHoro mupa Cubupu u ansuero Boctokay;
http://ngo.burnet.ru/redbook/flora/vish/bn/bn.ntm -  DSnekrponnas Kpachas
KkHura bypsaruun
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