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1. KOHCIIEKT JIEKITAM

1.1. Jlekmusi Ne1 (2 yaca)
Tema: Beenenue B 60oTanuky. PactutenbHas KieTka.

1.1.1.Bonpocskl JieKuum:
1. Uctopus pazButus OOTaHWKU Kak Haykw. Pazmensl OotaHuku. Ponb G0TaHWUYECKHX 3HAHHMA
UIsl CTyAeHTOB mpoduis» XpaHeHHEe U TepepadoTKa CeTbCKOXO3SHUCTBEHHOW MPOIYKITHM.
3HaueHHEe paCTEHUI B MPUPOJIE U )KU3HU YEIOBEKA.
2. ®opma u pa3zmepsl Ki1eToK. OCHOBHBIE 0OCOOCHHOCTH PACTUTEIHHBIX KIIETOK.
3. [Iporomnact u ero npousBojaHble. OpraHemibl paCTUTEIbHON KIETKH. XUMUYECKUN COCTaB U
(HUBUKO-XUMHYECKOE COCTOSTHUE TIPOTOTUIacTa. BKITIOUEHHUS B KIIETKY.
4. JleneHHEC KICTKH. AMUTO3, MUTO3, MCHO3.

1.1.2. KpaTkoe coaep:kaHne BOIPOCOB

1. UcTropuss pa3BuTus 00TaHMKM Kak Hayku. Pasgennl 0oranuku. Posib GoTaHM4YecKHX
3HAHUIN JIA CTyaeHTOB mnpoduias» XpaHeHHe H mepepadoTKa CelbCKOXO03AMCTBEHHOM
NPOAYKIUID. 3HAYeHHe PACTEHUH B PUPO/e U JKM3HH YeJI0BeKa.

3HayeHHe PACTEHUH B NPHUPOJE U KU3HH YeJI0BEKa

Borannka — ciiokHas cucTeMa Hay4HbIX AUCLMII JIMH, U3YYaIOIIUX PACTUTEIbHBIA MUP
BO BceM ero 6oratcte (GopM M KU3HEHHBIX — MPOsiBICHUN. BmecTe ¢ 30050rHel, n3ydaromniei
KMBOTHBI MHp, OHA BXOJHT B COCTaB OMOJIOTMM — HAyKH O YXUBBIX CYIIECTBaX, O JKU3HU BO
BCEX €€ MPOSBIIC "HUSAX.

[lepBple NUCBMEHHBIE TPAKTaTbl O PACTEHUAX MPUHAAIEKAT TI'PEUYECKOMY YUEHOMY
Teodpacry (372-287 tT. 10 H.3.), KOTOPOTO HA3BIBAIOT «OTIIOM OO0TaHWUKW». OH OMUCAaJ CBBIIIE
500 BHIIOB pacTeHMH, c/enaB IMOMBITKY MX KJIAacCHU(HMKAlMU HAa OCHOBE XH3HEHHBIX (popm. U3
00TaHMYECKUX COYMHEHHWM /10 Hallero BPEeMEHH [OILIM JBe KHUIM Teodpacta, B KOTOPBIX
0000111eHbI CBeIeHUs 110 MOpdosioruu, reorpaduu, MEAUIUHCKOMY 3HAYCHHUIO PACTEHHH.

JlanbHeliee pa3BuTHe OOTAaHUKU B aHTUYHOM MUpe, oco0eHHo B IpeBHem Pume, 1o B
IIPUKJIAJHOM HalpaBJIE€HUH U KAacajJoCh B OCHOBHOM 3€MJICAENINS U MEAULIUHEL. J[peBHEPUMCKHI
yuenblil [Inunnit Crapmuit (23—79 1. H.3.) Hanucal NepBbli y4eOHUK N0 OOTaHUKE, TOMIEAIINN
70 HamuX JHe. B mepuonx cpeqHeBeKOBbsS pa3BUTHE OOIIECTBA IIJIO OYEHb MEIJIEHHO U HE
CIIOCOOCTBOBAJIO PA3BUTHUIO HAyK, T.K. MOTPEOHOCTH (peomanbHOTO 00ImecTBa OBLITM OYEHb
OrpaHUYEHHBI, YTO OBUIO CBSI3aHO C MEPUOJOM MHKBU3UIMM KATOJIWYECKOH 1epKBU, OOpHOOI C
epecsiMH, Hay4HbIM MTO3HAHUEM NMPUPOAbL. B 3TO Bpemst pa3BuTHE O0TAaHUKU TPUOCTAHOBUIIOCH.

[lepenoMHBIE MOMEHT B HMCTOpUHM OOTAaHMKM HAcTynui1 B KoHLE XV Beka, B 3IOXY
BEJIMKUX Treorpapuueckux OTKpbITHH. M3 3aMOpCKHX CTpaH CTalM NPUBO3UTH HOBBIE BU/IBI
pacTeHHii, BO3ZHUKIA HEOOXOJUMOCTh B UX MHBEHTApU3aIMH, T.C. ONMUCAHWU, HAMMEHOBAHUU U
Kkjaccudukanuu. B 3To Bpems 3apokaaroTcs U pa3BUBAIOTCS (POPMBI COXpAHEHHS PACTEHUHN IS
UX CpaBHUTENIbHOTO M3ydeHus. B cepenune XVI Beka ObUIO MOJIOKEHO Hadasio repbapusaluu.
Boznukaror nepBeie 6otannyeckue canpl B Uramuu (1540 r. — B Ilagye, 1545 r. — B [luze),
Beftiiapun (1560 r. — B Lropuxe). Hemenkuit xynoxuuk Anbopext Hropep (1471-1528),
WTIOCTPUPYS O0TaHUYECKHE KHUTH, CO3/JaeT BEJIMKOJICTIHbIE TPABIOPHI PACTEHUIA.

Boigarommiics  aHrnmiickuii - ectectBoucnbiTaTens  Pobepr ['yk  (1635-1703)
YCOBEpIIEHCTBOBAJ MHUKPOCKON M TPU PACCMOTPEHUM Cpe3a MPOOKKM OOHapyXWj, YTO OHa
COCTOMT M3 KPOXOTHBIX siueek. B 1665 r. oH ommcan pacTUTENbHBIE KIETKH W BBEJ TEPMUH
«cellulay, uro Ha naTbIHM O3HayaeT «kieTka». Mapuemwio Manbenuru (1628—-1694) nu Heemuii
I'pto (1641-1712) nonoxuiau HayajloaHa TOMHUU PAcTEHHUH, OMUCAB KJIETKU, TKAaHU Pa3THYHBIX
BUJIOB M uX 3HadeHue. B 1671 r. oHu, He3aBUCHMMO Jpyr OT Apyra, BBIIYCTHJIM KHUTH C
OJIMHAKOBBIM Ha3BaHUEM «AHATOMUS PaCTEHUI».



Cuctematuka u omnucarenbHas Mopdonorus XVIII B. mocturiaa BBICIIETO pa3BUTHS B
Tpyaax mBenckoro 6oranuka Kapmna Jlunnes (1707—1778). B 1735 r. JIuHHEeH BBITYCTHII KHUTY
«Cucrema npupoabl», Tlie KiIacCu(UIMPOBal pacTeHUs] MO CTPOCHHUIO OpraHa Pa3MHOXKEHUS —
aaapornes. OH Beaenun 24 kiacca. JTa cucTteMa ObUTa MCKYCCTBEHHA, T.K. B €€ OCHOBY OBLIO
II0JIO’KEHO HE POJICTBO PACTEHUH, @ CXOJICTBO HEKOTOPBIX TPU3HAKOB.

3HauuTeNbHBIMU ycniexaMu B OoraHuke Obul oTMmeueH XIX Bek. Odopmuiuce u
BO3HHMKJIM Takue pas3zieibl, Kak (U3U0JO0rus, reorpadus M 3KOJOrus pacTeHWld, reo00TaHUKa,
najgeo00TaHUKa, AMOpHoorus U T.4. Bo Bcex pazgenax OOTaHWKH OBLII HAKOTUIEH OTPOMHBIIN
(bakTHueckuii MaTepual, 4To co3nano Oa3y ais o0oOImIarommx Teopuil. BaxkHeHmumMu u3 HUX
CTaJI KJIETOYHAsI TEOPUS U TEOPHS IBOJIIOLMOHHOTO PA3BUTHS KU3HHU.

B 1838 r. nemenkwuii 6otanuk M.I1IneieH ycTaHOBMII, UTO KJIETKA — 3TO YHUBEpCaJIbHAs
CTPYKTypHasi €IuHuIA B Tene pacteHud, a B 1839 r. 3oonor T.IlIBaHH pacmpoCTpaHWsI 3TOT
BBIBOJ] M Ha >HMBOTHBIX. Pa3paboTka KJIETOYHOH TEOpHUM OKa3ajlia OTpOMHOE BIMSHUE Ha
JalbHelIIee pa3BuTHe OMOJIOTMH 1 TOJIOKUIIa HaYallo [IUTOJIOTHH.

[osiBnenue sBomonnoHHoil Teopun Yapnp3a lapsuna (1809-1882) cramo Hauaiom
HOBOM 3I0XHU B PAa3BUTHUHU BCeX OMONOrMUecKUX Hayk. Hauascst HOBBIN nepuo sl CUCTEMaTUKU
— DBOJIIOLMOHHBIN ((UIOreHEeTHYECKUi), T.€. BO3HUKIA HEOOXOJUMOCTh OOBEIUHATH B OJIHHU
TaKCOHBI BUJIbI, €IMHBIE 110 IPOUCXOK/ICHUIO, @ HE 110 BHEIIHEMY CXOJICTBY.

Postb 3eneHbIX pacTeHuil B IPUPOJIE MOKHO 0XapaKTEPH30BATh CIEAYIOIIMM 00pa3oM:

1) obecrieunBarOT arMoc(epHBbI BO3AYX KHUCIOPOAOM, HEOOXOMMMBIM IS JBIXAHUS
OOJIBLIIMHCTBA OPTaHU3MOB;

2) B mpormecce (QOTOCHHTE3a, MHCIONIb3YsSd COJMHEYHYIO OJHEpPrHi0, CO3/aloT U3
HEOPraHUYECKUX BEIIECTB U BOJIbI OTPOMHBIE MacChl OPraHNYECKUX COEIMHEHNUH,

KOTOpBIE CITyaT MUIIeH caMUM pacTeHUsIM, )KMBOTHBIM U YEJIOBEKY;

3) B OpraHM4ecKOM BEILIECTBE 3€JIEHBIX PACTEHUI HAKAIJIMBAETCS COJHEYHAs HEPTHUs, 3a
cUeT KOTOpPOW pa3BUBAETCS KU3Hb Ha 3eMIIe;

4) pacTeHus MOAJEPKHUBAIOT MPUPOJAHOE PAaBHOBECHE KPyrooOOpOTa BEUIECTB M YHEPTUU
B Omocdepe 3emin.

HckmrounTensHa ponb pacTeHUH B JKM3HM 4esoBeka. Cpenyu pacTeHud MHILEBOTO
Ha3Ha4YeHHsI B TIEPBYIO OUepe/ib Ce1yeT Ha3BaTh 3€PHOBBIE KYJIbTYphl, 0OCOOEHHO MIIEHHUILY, PUC,
KyKypy3y. llInpoko ucnonab3yroTcss B TUTAHUK OBOLIH, TUIO/ABI, KOPHEIIJIOABI, SITOABI, TPOIYKTHI,
KOTOpBIE TOJIy4alOT M3 CaXapOHOCHBIX, >KUPOMACIMYHBIX, OPEXOIUIOJHBIX, MPSHOBKYCOBBIX
KyJnbTyp. HelpepbIBHO BO3pacTaeT UCIIOJIb30BAHUE YEIOBEKOM BCEX BHJIOB CBHIPbS, IIOJIYy4aeMOro
U3 jeca.

OcHOBHBIE pa3ienbl 00TaHUKU

Brienstor cnenyromue pa3aenbl O0TaHUKH:

MOpQOJIOTHs pacTeHUI M3ydaeT BHEIIHEe CTPOEHHE PACTEHU, OTIEIbHBIX OPIaHOB, UX
BUJIOM3MEHEHHUSI B 3aBUCUMOCTH OT YCIIOBUH Cpebl;

aHaTOMMS UCCIIEYeT BHYTPEHHEE CTPOCHUE PAaCTEHUI, CTIONIb3Ys ONTHYECKUE TPUOOPHI;

LUTOJIOTHS U3y4aeT CTPOCHUE U QYHKIIUHN PACTUTEIbHBIX KJIETOK;

THCTOJIOTHS U3Y4aeT TKaHU, UX PacloiIokeHue, PyHKIMOHAIbHBIE 0COOEHHOCTH;

¢duznonorus uccieayer )KM3HEeHHbIE MPOLIECChl, MPUCYIINE pacTeHUsIM (0OOMEH BElLIEeCTB,
poCT, pa3BUTHE U T. [.).

Cucremarrka CTaBUT mepes] COO0M HECKOJIBKO TICTICH:

* OIMCaTh BCE CYIIECTBYIOLINE BUIbI;

* Kaccu(UUIUpPOBATh UX MO OoJiee KPYIHBIM TAKCOHAM;

* BOCCTAHOBUTD ITyTH 3BOJIIOLIMOHHOTO Pa3BUTHS PACTUTEIBHOIO MUPA.

[TaneoboTaHnKa U3yyaeT BHIMEPILIUE BHJIbI, JOLIECIIINE 10 HAC B BUIE OKAaMEHENIOCTeH 1
OTIIEYaTKOB B TOPHBIX MOPOAAX, U TEM CaMbIM [OMOIAaeT BOCCTAHABJIMBATh ITallbl Pa3BUTHUSA
pPacTUTEIHHOIO LAPCTBA.

DUTOLIEHONIOTHS U3YYaeT pacTUTENbHbIE coo0IIecTBa ((PUTOLEHO3bI) U B3aUMOICHCTBHSA
MEX/1y X KOMIOHEHTaMHU.



leorpadus pacreHuit u3y4yaer pacnpenelcHHE BHIOB pPacTeHU U (DUTOIIEHO30B TIO
IMOBEPXHOCTHU 3eMJIM B 3aBUCHMOCTH OT KiIuMarta, IOo4BbI U TeoI0Trn4ecKoi HUCTOpPUM.

DKOJIOTHSI— HUCCIEAYeT B3aMMOOTHOIIEHUS PACTEHUM APYr C JIPYrOM U C YCJIOBHUSIMU
OKpY>KaroIleu Ccpebl.

2. ®opma u pa3Mepsbl KJIeTOK. OCHOBHBIE 0CO0EHHOCTH PACTUTEIbHBIX KJIETOK.
Kierka — ocHOBHast opMa opraHu3aIiiy )KUBOM MaTepuu, dJIe "MEHTapHas eUHUIIA
opranu3ma. OHa npecTaBisieT co00il caMOBOCTIPOM3BOISILYIOCS CUCTEMY, KOTOpast 000cobaeHa
OT Cpe/ibl U COXPAHSAET ONPEIECTCHHYIO0 KOHLIEHTPALIMI0O XUMUUYECKHUX BEIIECTB, HO
OJIHOBPE MEHHO OCYIIIECTBIISICT MMOCTOSIHHBIN 00MeH ¢ Hell. KieTka kak XxumMudec—Kas cucrema
COXpaHseT CTaOMIBHOCTh (TOMEOCTa3) B MpoIiecce 0OMeHa ¢ OKpysKaroIien cpenoit. Poib
Oapbepa urpaet miazmMarudeckas Memo—pana. Kaxxaas kiieTka uMeeT [UTOIUIa3My U
reHetndeckuit marepuan B popme JIHK, koTopast peryiaupyer »Ku3Hb KIETKHA U BOCIIPOU3BOIUT
ce0s1, Oarogapst ueMy 00pa3yroTcsi HOBbIE KIETKH. EMMHCTBO KI€TOU"HOTO CTPOCHUS
OpPraHU3MOB MOJTBEPHKIAECTCS HE TOIHKO CXOJCTBOM CTPOCHUS PA3IMIHBIX KIETOK, HO U
CXOJICTBOM XMMHYECKOTO COCTaBa M MpoieccoB oOMeHa. HykeMHOBBIE KUCIOTHI U OENKH,
MIPOIIECCHI UX CUHTE3a U MPEBPAIICHUN YHUBEPCATHHBI U MPUHITUMHAIBLHO OJM3KU B KIIETKAX
BCEX KUBBIX OPTaHU3MOB.

BrnepBsle yBHIET M onMcall KIETKY aHIVIMACKUI ecTtecTBoucnbiTaresnb P. I'yk B 1665 T.
PaccmarpuBas B MHUKPOCKON TOHKHMH cpe3 OyThUI04HOM mpoOku, ['yk oOHapykmi, 4To OHa
COCTOMT U3 MHOTOUYMCIIEHHBIX KaMep, Ha3BaHHBIX UM KJeTKamMH. Tak Kak MpoOKa IMpeacTaBIIseT
co0Oi MEpTBYIO TKaHb, IyCTble KJIETKH KOTOPOH COCTOSIT TOJBKO U3 000JIOUEK, TO JOJToe
BpEMS CUMTAJIN, YTO IJIABHOM YacCThIO KIIETKU U sBJsieTcs ee cTeHka. CoBpemeHHUKH P. ['yka M.
Manbruru (1671) u H. I'pro (1682) BrepBbie onucani MUKPOCKOMUYECKOE CTPOCHHUE OPraHOB
pacTeHui, MOATBEPAUB MX KIETOYHOE cTpoeHue. OHM CUMTaiM, YTO KIETKHM — 3TO MEIIOYKH
WIM My3bIPbKH, HAIIOJHEHHBIE CIM3UCTBIM coAepKuMbIM. H. I'pro momaran, 4To CTEHKH KJIETOK
o0Opa3oBaHbl MEpEIUIETEeHUEM HUTEH, KaK y TeKCTHIA (OTCI0J]a TEPMHUH «TKaHu»). B 1676 1. A.
JleBeHIyK OOHapyXWJ OKpalleHHbIE BKIIOYEHUS Yy BOJOPOCIEH M B KJIETKAaX BBICTIIMX
pacTeHui, onucaia XxpoMaTohopbl CIIUPOTUPHI, XPOMOIUIACTHI, OTKPBLT MUP MUKPOCKOTTMYECKUX
opranuzmoB. B XVII u XVIII BB. roc—mOACTBOBAIO IPEACTABICHUE O TOM, YTO OCHOBHBIC
JKU3HEHHBIE CBOM-CTBA KIJIETKM CBsA3aHBI C €€ CTeHKOH. CoaepXMMOMY KIJIETKHM OTBOJWIACH
BTOPOCTETIEHHAsl POJIb NMUTATEIBHOIO COKa WJIM pacTUTenbHOU cinu3u. Tonpko B XIX B., Koraa
YCOBEPIICHCTBOBAIACH MHMKPOCKONMYECKAss TEXHUKA W HAKOIWIWCh JAaHHBIE O BHYTPEHHEM
COJIEP)KUMOM KIJIETKHM, €My CTalM IpuaaBaTh A0bKHOe 3HaueHue. B 1831 r. P. Bpoyn
0OHapy KWJI B KJIETKE SIIPO U OIHKCAJ €T0 B Ka4eCTBE BakHeiero oopasopanus. B 1839 r. Sn
[TypkuHbe nan CIU3UCTOMY COJCPKHMOMY KIETKH (00s3a—TelIbHOMY KOMIIOHEHTY) Ha3BaHUE
«TpOTOIUIa3May», yOEIUBIIUCH B TOM, YTO UMEHHO OHO, @ HE KJIETOYHbIE CTECHKHU MpPEJICTaBIISIET
co0O0H KMBOE BEIECTBO, MO3/IHEE OBLT BBEAECH TEPMUH «IUTOIIa3May (LUTOILUIa3Ma + + sApo =
MPOTOIIa3Ma).

Taxkum obpazom, k koHIy 30-x romoB XIX B. ObUTM OTKPBITHI OCHOBHBbIE KOMITOHEHTHI
KJIETKH, C(OPMHPOBAIOCH MpPEACTaBICHHE O KJIETKE KaK CTPYKTYpHOH M (YHKIHMOHAJIHHOU
€IMHHULE JKUBBIX OPraHU3MOB, KOTOpPOE IOJYy4YMJIO Ha3BaHUE KJIETOYHOH Teopuu. Kierounas
Teopusi Oblia chopmynupoBana B padborax 6otanuka M. lneiinena (1838) u 300sora 1, llIBana
(1839). Onm yTBepkJganu, 4TO KJIETKAa — €IMHAs DJIEMEHTapHas CTPYKTypa BCEX JKHBBIX
oprann3mOB. CyIlecTBEHHBIM JOIMOJHEHUEM K KJIETOYHOW TEOpHM ObUIO U OTKPBITHE JIEICHUS
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kietok (padorer M. Yuctsakosa, D. CtpacOyprepa u np.). P. BupxoB B 1858 r. ob6ocHOBan
MIPUHIIMI TPEEMCTBEHHOCTH KJIETOK ITyTeM JAeNieHUs (Kak—/1as KJIeTKa OT KIJIETKH).

Pa3BuTHe yueHHs 0 KJIE€TKE 110 NapajuIeIbHO C YCOBEPIIEHCTBOBA "HUEM MUKpOCKoma. B
koH1e XIX B. mosiBMIIach BO3MOXKHOCTh U3y4aTh OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKH,
HaKOMWINCh JaHHble 00 ux ¢yHkuusax. B 1866-1888 rr. 6bun OTKpBITEI XpoMOcOMBI, B 1880-
1883 rr. — xjopomnactel, B 1890 r. — mutoxonapuu, B 1898 r. — anma—pat ['ompmxu. K
TOMY BpPEMEHHM OTHOCUTCS O(OpMJICHHE LMTOJIOIMHM Kak Hayku o kierke. K KoHIly Beka
CBETOBOM (WJIM ONTHYECKUI) MUK "POCKOII MIOYTH JIOCTUT TEOPETHUECKOI0 Mpejiesia pa3petieHus,
OTPaHU UEHHOTO JUIMHOM CBETOBBIX BOJH. COBPEMEHHBIE €r0 MOJEIN AT YBE-THUEHUE OT 56
10 2500 pa3. Pa3zsurue nuronoruu 3aMmeiuinock. [loss—mnenue B 30-e roabl XX B. 2JIEKTPOHHOTO
MHUKPOCKOIIA, MO3BOJISIFOIIETO MCIOIb30BaTh BMECTO CBETOBOIO M3JIyYEHHUS Iy4OK DJIEKTPOHOB,
PO —U3BEJIO PEBOIONHIO B Onosioruu (Tadm. 2). CTaso BO3MOXHBIM MOy "UUTh pa3pelIeHre B
500 pa3 Gosnblie, yeM B CBETOBOM MHKpockone. Co—3/1aBaeMoe yBEJIIMYEHUE JOCTATOYHO, YTOObI
Pa3IMYNTh YIABTPACTPYKTY "pbl KIETKH, KpymHble MoJieKylbl. C 1946 1. 310€KTpOHHBIN
MHUKPOCKOII MOJyYMJI IIMPOKOE PAaCHpOCTpaHEHUE B OHMOJIOTHH, JJaB BO3MOXKHOCTh MCCIIE0BAThH
TOHKOE€ CTPOEHUE KJIETKH, KOTOPOE MOIYUYHJIO Ha3BaHUE YIbTPACTPYKTYpPHI.

3. [Iporomyiact U ero mpousBojaHble. OpraHe/sibl pacTUTEJbHON KJIETKH. XHUMHYECKUH
coCcTaB U (U3UKO-XUMHYECKOe COCTOSIHHE MPOTOILIACTA. BKiIIOYeHHs B KJIETKY.
[IpoTomnact MOKHO TOAPA3IEIUTh HA HUTOILIA3My U s1po. LlurorazMa cocTout us

rHaJIoIIa3Mbl M opraHeil. ['nanomniasma npeacrapisieT coOO0i HEMPEPHIBHYIO BOAHYIO
KOJUTOMZIHYIO a3y KIETKH U 00J1a/1aeT onpeeseHHON BSI3KOCThi0. OHA CITOCOOHA K aKTUBHOMY
JBUKCHUIO 32 CUET TpaHCHOpMAIUN XUMUYIECKOM SHEPTUHN B MeXaHu4eckyro. [ manomnazma
CBS3BIBACT BCE HAXO/ISAIIMECS B HEW OpraHesuibl, 00ecrneunBasi uX MOCTOSIHHOE B3aUMOJICHCTBHE.
Uepes Hee uaeT TpaHCTOPT aMUHOKHCIIOT, JKUPHBIX KUCIIOT, HYKJIEOTHIIOB, CaXxapos,
HEOPraHUYECKUX HOHOB, epeHoc ATO.

OprasHemnsl — 3TO CTPYKTYypHO-(DYHKIIMOHAJIbHBIE €IUHMIIBI LUTOIUIa3Mbl. B KieTke
BBIICTISIIOT TPU THUIA OpraHell: HeMeMOpaHHbIe, OJHOMEMOpaHHbIE U JABYMEMOpaHHBIE.
PaccMoTpuM cTpoeHHE opraHesul, IPUCYLINX PACTUTENBHBIM KIETKaM.

Hecmotpst Ha orpomMHOE pa3HOOOpasue, KIETKH paCTeHUI XapaKTepU3yIOTCsl OOLIHOCTHIO
CTPOEHUSI — ATO KJIETKH 3YKapUOTHYECKHEe, UMerole opopmiieHHOe 4apo. OT KIETOK Jpyrux
3YKapuoT — HUBOTHBIX U TPUOOB UX OTIMYAIOT CIEAYIONIME OCOOEHHO"CTU: HAJUYUe MJIACTHL;
LIEJUTIOJIO30TIEKTUHOBAsT  JKECTKasl KJIETOYHAs CTEHKAa KHapyXM OT LHUTOIUIa3MAaTUYECKOU
MeMOpaHbl, OKpy>Karollel 100y KJIETKY; XOpOLIO pa3BUTas CUCTEMa BaKyoJel; OTCyTCTBUE
LEHTPUOJIEN NIPU JEJICHUU.

[{uTonnazma — oO0s3aTeNbHAsl YaCTh JKUBOM KJIETKH, I/I€ MPOUCXO AT BCE MPOILIECCHI
KJIETOYHOTO0 0OOMEHa, KpOME CHHTe3a HYKJIEMHOBBIX KHCJIOT, COBEpILAlo-1erocs B sjpe. OCHOBY
LUTOILIA3MBbl COCTaBIISIET €€ MAaTPUKC, WJIU THaIoNa3Ma.

I'manorutazma - GecuBeTHast KOJUIOMIHAS cCUcTeMa, KoTopas o0nagaer pepMeHTaTUBHOMN
aKTUBHOCTbIO, — cpena, obOecredyunBaroiias B3aMMO JEHCTBHE BCEX CTPYKTYp LUTOIIA3MBI.
['manomia3Ma MpoHH3aHA MHKPOTPYyOOUKAaMH M MHUKpOQHIAMEHTaMH, IOJUMEpU3alus u
pacrag KOTOphIX oO0ecredynBarOT OOpaTUMbIE IEPEXOJbl €€ YYacTKOB U3 3071 B Te€lb.
MukpoTpyOOUKH — HaIMOJEKYJISIPHBIE arperaTsl CO CTPOro YO PsI0UEHHBIM PACHIOI0KEHUEM
MOJIEKYJI.

@YHKIMH THaJIOIUIa3MBbl:

1. CocraBiisieT BHYTPEHHIOKO Cpeny KIETKH

2. OObenuHseT Bce KIETOUHBIE CTPYKTYPHI.

3. Onpenenser MECTONOJIOKEHUE OPTaHOUIOB.



4. ObecnieunBaeT BHYTPUKIETOYHBIN TPAHCTIOPT BEILECTB.

[TnazmManemMMa — Hapy’kHas LUTOIIa3MaTU4ecKas MeMOpaHa, OTAEsIeT UTOIIa3My OT
KJICTOYHOM CTeHKU. MrpaeT BakHyIO pojib B OOMEHE BEIECTB MEXJy IIUTOIIa3MON U BHEIIHEH
Cpelod, B IIOCTPO€ HMM KJIETOYHOM CTeHKH. M3HyTpum CBsA3aHa C COKpPaTUMBIMHU
MUKpO(QMIaMEHTaMH  HOJCTWIAIONIETO  CJIOS  THaJloIUIa3Mbl, KOTOpble 00ecreyrn "BaroT
u3MeHeHue ee (opmbl. YYacTByeT B MEXKKIETOYHBIX KOHTaKTaX, OOpa3yeT BBIPOCTHI H
BIISIYMBAHUSA B aKTUBHBIX KJIETKaX.

ToHOMmIacT — BHYTPEHHSISI BakyoJsipHass MeMmOpaHa, Wrpaer OapbepHYI pOJib,
OTIpeieNisisi BO MHOTOM (PM3HOJIOTHYECKHUE CBOM "CTBA KICTKH.
OHJoIIa3MaTHIecKasl CeTh, JHIOIUIA3MATHYCCKUN PETHKYJIyM - OTO HENPEPHIBHO

M3MEHSIOIIAsACS CUCTEMA YJIbTPAMHUKPOCKONIMUYECKUX IY3bIPbKOB, IIUCTEPH, KaHAJbIIEB.
Kananpnpr OI1C nepexonar B HapyKHYIO SACpHYI0O MeMOpaHy. YacTh KaHAJIBIIEB MIEPEXOIUT U3
OJTHOM KJIETKH B JIpyrue, oOecmeunBas cBsizb Mexay HuMmH. DIIC mopmepkXuBaeT CTPYKTYpPY
[IUTOIJIa3Mbl U CIY’KHUT OCHOBHBIM BHYTPHKJIETOYHBIM TPAHCHOPTHBIM MYTEM, MO KOTOPOMY
MEPEIBUTAKOTCS BELIECTBA.

CymectByeT nBa Buga memopan JIIC:

1. r7ajiKast — 3/1eCh HaxXoATcsa (PepMEHTATUBHBIE CHCTEMBI, YIaCTBYIOIIUE B CUHTE3E
KHUPOB, YIJIEBOJOB, TOPMOHOB, HAKOIIJICHUH U BBIBEJICHUHU SJJOBUTHIX BEIIECTB;
2. IIepoxoBaTtasi — Ha ee MeMOpaHe HaxozsaTcs pubocombl. OCHOBHAs (YHKIHUS —

CUHTE3 U TPAHCIIOPTUPOBKA OEIKOB.

OHjOIUIa3MaTHYeCKasi CeTh — 3TO O0INas BHYTPUKJIETOYHAs CHCTEMa, IO KaHalaM
KOTOpPOM OCYILECTBIISIETCSl TPAHCHOPT BEIIECTB, U Ha MeMOpaHax ATHX KaHAJOB HaXOAATCA
MHOT'OYHCIICHHBIE (DePMEHTHI, 00ECIICUNBAIOLINE KU3HEIEATSIbHOCTh KIETKH.

Amnmapar Tonpmxu (komruiekc ['onbmxku). COCTOUT W3 OTAENBHBIX JUKTHOCOM U
my3bIpbkoB ['0nbku. JIMKTHOCOMBI — OpraHesulbl, Mpej-CcTaBistomue coboi nauku (2...7 u
0o0J1ee) MIOCKUX OKPYTJBIX LIUCTEPH, ONPAaHUYEHHBIX MEMOpPAHOW M 3alOJHEHHBIX MaTPUKCOM.
[To xpasiM LUCTEPHBI NEPEXOAAT B COCTOAMIYIO U3 TpyOouek ceTb. OT 3TOM CETH MM OT Kpas
HUCTEPH OTWICHSIOTCA My3bIpbKU ['onbmku. LluctepHsl anmapata ['onpmxum — mnocinegHui
y4aCTOK MHOTHMX OO0 MEHHBIX peakuuid. 3/1eCh HaKalIMBAIOTCs, KOHJCHCUPYIOTCS U
YIIAaKOBBIBAIOTCS BEIECTBA, IMOJICKANUE H3OJSILUU WIH YAAICHHIO W3 LU-TOILIA3Mbl, —
qy>XEpOAHBIE, SIIOBUTHIE U T. 1. Anmapar ['oabIpku — MECTO CHHTE3a IOJINCAXapU0B, NIYIIUX
Ha MIOCTPOEHUE KIETOYHOM CTEHKH, B HEM (POPMHUPYIOTCS JTU30COMBI.

JIu30coMbl — OKpyIJIble OJHOMEMOpaHHBIE OpraHeuibl, B MAaTPUKCE KOTOPBIX
COJIEP’KUTCS  OOJIBLIIOE YHCIO TUAPONIUTHYECKUX (epMEeHTOB. JIM30COMBI OCYIIECTBISAIOT
BHYTPHKJIETOYHOE  IepeBapuBaHue, aB—ToiM3. JIOKanbHBI  aBTOJAM3  OOecreuyrBaeT
MCIOJIb30BaHUE YaCTH U TOIIa3MBbl JUIsl TOAJIEPKaHUs KUZHECTIOCOOHOCTH BCEH KIIETKH.

Cdepocombr — okpyrasle Tenbla auameTpoM 0,5-1 MKM., OCYIIECTBIISIIOT OMOCHHTE3
YKHUPOB.

Mutoxonapun. OKpyriable WIM LWIMHIPUYECKHE, DPEKE HUTEBHIHBIE OPraHEIbl,
BUJUMBIE B CBETOBOM Mukpockon. JlnmHa wux pgocturaetr 10mxMm, mguamerp 0,2...1.MKwm.
MUTOXOHJIpUM HMMEIOT JIByMEMOpaHHOE CTpOEHHE, BHYTPU — OECCTPYKTYPHBII MaTpHUKC.
BuyTpennsis meMmOpaHa o0pa3yeT BBIPOCTBI — KPHUCTBI, KOTOPbIE B PACTUTENbHBIX KIIETKaX
00BIYHO UMEIOT BUJ TpyOouek. OcHOBHAsA (PyHKIMSI MUTOXOHIpUI — oOpa3zoBanue sHepruu. Ha
BHYTPEHHUX MeMOpaHaX MUTOXOHJIPHI B MpPOIECCe BHYTPUKIETOUHOTO IBIXaHUS MPOUCXOIUT
a’po0HOE OKHCJICHHE METa0OJIUTOB (MPOJYKTOB OOMEHa BELIECTB) C BBIACICHHEM HHEPIUU.
MuTOXOHIpUHM — OCHOBHOM ammmnapar KJIETKH, B KOTOPOM XHMMHUYECKas SHEpIrusk MeTaboJIUTOB
npeBpa—IaeTcs B OHEPrHi0 Makpospruueckux ¢ocpatubix cBszeit AP u  ATO,
YTHUIM3UPYEMBIX KJIETKOHN B ITPOLIECCE JKU3HEACATEIBHOCTH.

[Inactuael. OTO OpraHebl, XapaKTepHbIE UCKIFOUUTENBHO JUISl PAC-TUTEIBHBIX KIIETOK.
B HuX nponcxXoauT NepBUYHBIN U BTOPUYHBIM CUHTE3 YIuIeBO10B. Popma, pa3mMepsl, CTPOCHHUE U
¢byHKuMM muactu pasnudHel. [lo okpacke (HaJMYMIO WM OTCYTCTBHIO MUTMEHTOB) Pa3inyaroT
TPH THUINA TUTACTHLL;



1. JleiikommacTel — O€CIBETHBIE IUIACTUIBI, B KOTOPBIX TPOMCXOAUT CHUHTE3
Kpaxmajya U3 MOHOCAaXapHJI0B U IUCAXapHJIOB.

2. XJI0pOIUIaCThl — 3€JICHBIC TUIACTUIbI, BKJIFOYAIOIIME MUTMEHT XJIOPOGWILI, B HUX
OCYIIECTBIIETCS TIporiece (OTOCHHTE3A.
3. XpoMoIIacTel — COACPIKAT pas3IHuHbIe MUTMEHTBI, OOYCIABIMBAIOIINE SPKYHO

OKpacKy IIBETKOB M IIJIO/IOB.

Bo3MmoxHO B3auMHOe IpeBpa—mieHue miactua. OOBIYHO B KJIETKE BCTPEYACTCS TOJIBKO
onuH Tun Iac—THA. Ilmactuabl pas3BuBarOTCA U3 IpoIUlacTU] —  ceprudecKux
Henu(p e peHIMPOBAaHHBIX TeEJEl, KOTOpBIE COJEpKATCA B PACTYIIMX YACTIX pacTe HUH (B
KJIETKaX 3apo/ibliia, 00pa3oBaTeNbHON TKaHHU).

Snpo.

Anpo - BaxHeWmas KieTo4yHas CTpykrypa. OyHkuuu:

- XpaHEHHE U BOCIPOM3BEICHUE TeHETUUECKOI nH(popMaIu;

- peryJsiius mpoieccoB oOMeHa BEIIeCTB, IPOTEKAOIIUX B KIIETKE;

- YIOPAaBISET JKU3HEAEATEIBHOCTBIO KIIETKH, PETYJIHPYET KJIETOYHBIE IPOLECCHI: POCT,
pa3BUTHE, CHHTE3 OCJIKOB, H T.II.

- perylupyeT AesTeIbHOCTh OPraHel KIETKH.

BoNBIIMHCTBO KJIETOK MMEIOT OJHO SJIpO, HO OBIBAIOT U MHOTOSIEPHBIE KIIETKU.
Snpo Bcerma OKpYKEHO IUTOIUIA3MOM, OOBIYHO OHO IIAPOBUIHOM (HOPMBI, MOXET OBITh
BBITSIHYThIM. DopMa siipa 3aBUCUT OT (GoOpMBI KieTokK. Benunuuna sapa pazinuyHa, IuameTp
npuMepHO10-20 MxMm.

Anpo mpexacraBmsieT coOOW KOJJIOWIHYIO CHCTeMy, HO Ooree Bs3kyro. Ilo
XMMHUYECKOMY COCTaBy OHO PE€3KO OTJIMYAETCSl OT APYTUX OpPraHeiul BBICOKMM COJEpKAaHUEM
JHK. B #em cocpenoroueno 99% JIHK knetku, a Takke B 3HAUUTEIbHBIX KoiaudecTBax u-PHK
u p-PHK.

SAnepnas ob6omouka.

Cocrour u3 2 wmeMmOpaH, pasJeNeHHbIX MEPUHYKICAPHBIM MPOCTPAHCTBOM,
KOTOpOE 3aroJHEHO OecCTPYKTYpHBIM MaTpukcoM. HapyxHas simepHas memOpaHa, Ha KOTOpPOit
pacrionaratorcsi pubocomsl, coeauHeHa ¢ kananpiamu OIIC. XapaktepHas 0cOOEHHOCTh
SJIEpHON OOOJIOUKH — HAJM4MEe TMOp, Yepe3 KOTOpble MPOUCXOAUT OOMEH MOJIEKYJIaMHU MEXIy
AIpOM M nuTomIa3Moi. T.0 Sapo CBSI3aHO HE TOJBKO C LUTOIUIA3MOM, HO M C BHEKJIETOUHOU
Cpenoi.

SlnepHbli COK.

OT0  OECCTPYKTYpPHBI  MAaTpPUKC,  3alOJHSIONANA  TPOMEXKYTKH  MEXIY
CTpYKTypamu sifipa. B ero coctaBe epMeHTHI, OesikH, CBOOOIHBIE HYKIICOTHABI, HEOOXO0IMEe
115t noctpoenust mosiekyst JIHK u PHK, AT®, Bce Bunst PHK.

3/1ech HaKaJIMBaKOTCS MPOAYKTHI IEATENbHOCTH SAPBIIIKA U XpOMAaTHHA. SIEPHBII COK -
3TO aKTUBHBIN KOMIIOHEHT sJIpa.
XPpOMOCOMHO — IIEPHBII KOMIUIEKC.

XpoMocoMbl — BaxkHenmas yacth anpa. Onum cocrosatr w3 JHK u ocHOBHBIX
0enKoB TMCTOHOB. B mHTEpda3HOM s/ipe XpOMOCOMBI JIeCIHPAIM3UPOBAHHBI M BUIHBI B BUJIE
TOHKUX HUTEH. B mensmmxcs KiaeTkax XpoMOCOMBI CHJIBHO CIUPAIU3YIOTCS, YKOPAuUBalOTCA U
nproOpeTaroT KOMIIAKTHBIE pa3Mepsl  popMmy.

XpOMaTUH — CHUPATU3UPOBAHHBIE U YIUIOIIEHHBIE YYaCTKU XPOMOCOM.

XpoMocoMa — caMOCTOSITENbHASL SJIEPHAst CTPYKTYpa, UMEIONIAs IEPBUYHYIO MEPETIKKY
u 1ieud. [lepBudHas mepershkka (IEHTpoOMepa)- 3TO 00JIacTh, K KOTOPOM BO BpeMs JCIICHUS
KJIETKU IPUKPEIUISIIOT HUTH BEpeTeHa JeneHus. LlenTpomepa aenuT XxpoMocoMy Ha 2 1uieya.

S npeiko.

3TO MIOTHOE MIAPOBUIHOE TEJbIIE BHYTPHU sipa. MIX MokeT ObITh HECKOJIbKO. Bo
BpEMsI MUTO3a SIIPBILIKK UCUE3AI0T. SIAPBINIKO HE SBJISETCS CaMOCTOSATEIbHON CTPYKTYpOil sijipa.
OHo oOpa3yercss BOKpPYI Yyd4acTKa XpOMOCOMBI, KOTOPBIM Ha3bIBaeTCS  SAPBIIIKOBBHIM
opranuzaropoM. Ha nHem npoucxomut cunte3 pPHK. fAnpemuko cocrout mn3 monekyn pPHK,
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OenkoB, cyOwbenuuul pudbocoMm. OcHoBHas ¢yHkuusa: cunte3 pPHK u cbopka cyObenuuui
prbocoMm. SIpEIIIKO UTrpaeT BaKHYIO POJIb B OMOCHHTE3e OEITKOB KIICTKH.
BxiroueHus.
OTO BemiecTBa, BPEMEHHO BBIBEJICHHBIC M3 OOMCEHA, MJIM KOHEYHBIC TPOTYKTHI
oOMeHa. BoJBIIMHCTBO BKIIOUEHHH PAcHoaraloTcsl B IUTOIUIa3Me M BakyossiX. CyliecTBYIOT
KHJIKAE W TBEP/IbIC BKIFOUCHHUS.

4.]len1eHue KJIEeTKH. AMUTO3, MUTO3, Meii03.

Muto3. HoBele  (mouepHue) KJIeTKH 0Opa3yroTcsi B pe3yJbTaTe JIEJIeHUS CTapbiX
(MaTepuHCKUX) KJIETOK. Pa3nmu4aroT Tpu crocoba JelieHus KIIETOK: MUTO3 (HENpsMoe JeJICHuE),
Melo03 (peAyKIIMOHHOE JICIICHUE) W aMUTO3 (TPSMOeE JICTICHHE).

B pesymbraTe MmTO3a 00pa3yroTcs IBE OIMHAKOBBIX KIETKH C TaKUM K€, Kak y
MaTEPUHCKON KJIETKH HabopoM XpoMo—coM. MUTO3 XapaKTepeH ISl pacTyUIMX TKaHEH KOpHS,
cTeOJ1s, JINCTa, OKOJIOIUIONHUKA, CEMEHHU U JIPp. OPTaHOB PACTEHUH W KUBOTHBIX. [Ipn MuTO3€ OT
OJTHOTO JeJIeHUsT  JO JAPYroro B KIETKE MPOUCXOMAAT CIOXHBIE TPOILECChl, KOTOpHIE
o0ecreynBaOT BOCIpOU3BeAeHHE KIeTOK. COBOKYNMHOCTH 3THX  IPOIIECCOB HA3bIBACTCS
MUTOTUYECKUM (KJIETOUHBIM) IUKIIOM.

OOpa3oBaBmasicss MoJoJasi KJIE€TKa BCTyNaeT B MHTepda3y, KOTopas JIUTCS 10 Hadajia
CJIEYIOIETO JeNICHUSI.

Muto3 nensat Ha 4etbipe (asbl: mpodasy, meradasy, aHada3zy u Tenodasy.

1. B nauane mpodassl siIpo YBETUYMBAETCS M B HEM OTYETIMBO BUA "HBI CIIyTaHHbBIC B
KITyOOK XpOMOCOMBI, HadYaBIIHEe KOHJCHCHpOBaThCcs. K KOHIy mpodasbl XPOMOCOMBI
YKOpayMBaIOTCS, U WHOTAA 3aMETHO, YTO OHU COCTOSIT M3 JBYX XPOMATHUJ, COCIUHEHHBIX B
o0nacTu Tep "BUYHOW TMEPETSDKKH, TAC HAXOMUTCS IEHTpoMmepa (IIacTHMHYATasl CTPYKTypa,
uMmeromas gopmy aucka). SnepHas o0osiouka U SAPBINI KK K STOMY BPEMEHH OOBIYHO
JC3UHTETPUPYIOTCSL.

2. B nauane wmeradaspl XpOMOCOMBI JOCTHTAIOT MaKCUMalIbHOW KOH ICHCALIUU U
MEPEIBUTAIOTCS K DJKBATOPHUATIBHOW IJIACTHMHKE KICTKH. B KieTke ¢opMUpyeTcss BEpeTeHO
JIeNIeHUs], COCTOAIIEEe U3 OMOPHBIX U TIHYUIMX HUTeH. ONopHbIe HUTH HIYT OT OJIHOTO IOJII0Ca
KIIETKH K IPYTOMY, a TSHYIIHE CBSA3BIBAIOT IIEHTPOMEPHI XPOMOCOM ¢ mosroca—Mu. OJTHAKO HUTH
BEpEeTEHa JIEJICHUs He BCEerla BUAHBI, TaK KaK AEPHBIN KpacuTelb He OKpalrBaeT ux. Hanbomnee
XapakTepHO I MeTadasbl PACIOJIOKECHHUE IEHTPOMEP XPOMOCOM, MPUKPEIUICHHBIX K HUTIM
BEpPETCHA, B IUJIOCKOCTH SKBAaTOPHAIBHOM TMJIACTUHKHM KIETKU. [lmedn XpomMocomM MOTyT,
HAXOJUTHCSI BBIIIC WU HIDKE.

3. B aHnadaze meHTpoMephl pa3fensloTCd M XPOMATHABI PACXOIATCS K IOJIOCAM
BCJIC/ICTBHE COKpAICHUsS TSAHYIIUX HUTCH W yJJIMHCHHS OIOPHBIX HUTEH BEpPETCHA JICIICHMS.
Kaxnas xpomaruga mnpuoOpera—eT cTpoeHHEe W (YHKIHUIO MOJHOICHHOH XPOMOCOMBI.
CrnenoBarenbHO, Ha KaKJOM IIOJIFOCE OKA3bIBAETCS CTOJIBKO XPOMOCOM, CKOJBKO HX OBLIO y
UCXOIHON KIIETKH.

4. B tenoaze MpOUCXOAUT MPOILECC, MPOTHBOMOIOKHBIN MPOUCXOASIIEMY B Ipodase:
XpOMOCOMBI  JIEKOHICHCUPYIOTCSI, BEPETCHO [eNe HHsI pPa3pylIaeTcs, BOCCTAaHABIMBAIOTCS
siepHast 000JI0YKA M s PHIIKU. B Hauane Temodasbl XpOMOCOMBI BHIHBI B BHJIC JIBYX TEMHBIX
CTYCTKOB Ha TOJIOCaxX KIJIETKH, K KOHI[y 0Opa3yloTcsi JBa HOBBIX siipa. B 3To xe Bpems B
paiioHe DKBAaTOpHUATBHOW IUIACTMHKH  KJICTKH  TOSBISIOTCS ~ BEPTHKAIBHBIC  BOJIOKHA
(¢pparmomnact). B mentpe dparmormniacta HakaruIMBarOTCs My3bIphKU [ OJBIKU, conepiKaliue
MEKTHHOBBIE BelecTBa. Pazpacrasich, OHM 00pa3yIOT MOMEPEYHYIO MEPETOPOIKY, pa3AesIoNIyIo
o0e KIETKM - KIJIETOYHYIO TacTUHKy. Ha Helt ¢ obOeux cTopoH (OpMHUPYIOTCS TEPBHYHBIC
creHku. [Ipoucxo—mut uurokunes. Ha aTom 3aBepiiaeTcs MUTO3.

Meiios. OcoObIil TN [IeNeHus] KIETOK, B pe3ysIbTaTe KOTOPOTO 00pa3yroTcs
MOJIOBBIE KJIETKH, HA3bIBAIOT Meilo30M. B oTiamume OT MuUTO3a, MpU KOTOPOM COXpaHseTcs
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KOJINYECTBO XPOMOCOM, MOJIy4aeMbIX JOUYSPHUMH KJIETKaMH, IPU MeH03€e KOJTMUECTBO XPOMOCOM
B JIOYCPHHX KJIETKAX YMEHBIIIACTCS BJIBOE.

[Iporiecc Meio3a COCTOUT M3 JABYX IOCIEOBATEIBHBIX KIETOYHBIX JICJICHUI:
Meiioza 1 (mepBoe aenmenHue) m Meioza 2 (Bropoe nenenue). Ynoenme JJHK u xpomocom
IPOUCXOTUT TONBKO Tmepen Meio3om 1. B pesynbrate meifoza 1 oOpasyrorcss KIETKH C
YMEHBIIEHHBIM BJBOE€ KOJIMYECTBOM XpOoMOocoM. Meio3 2 3akaHuMBaeTcsi 00pa3oBaHUEM
MIOJIOBBIX KJIETOK. Takum o0pa3oMm, BCe COMAaTHUYECKHE KJIETKH OpraHM3Ma COJEpKaT JABOWHOMH,
JUIUTOUIHBIN (2 n), HAOOP XPOMOCOM, TlIe Kaxaas XpoMOcOMa MMEET MapHyk0, TOMOJIOTUYHYIO
XpOMOCOMY. 3pejible IMOJIOBBbIE KIETKHM HMEIOT JIMIIb OJUHApHBIN, TamiouaHbli (n), HaOop
XpOMOCOM U, COOTBETCTBEHHO, BIBOe MeHbInee kommuectBo JIHK. O6a nenenust meiiosa
BKJTIIOYAIOT B ce0s Te ke (a3bl, yTo 1 MUTO3: mpodazy, Metadasy, anadazy, Tenodasy.

AMUTO3. AMHTO3 — IPSIMOE JIEJIEHUE KIIETKH, IPH KOTOPOM €€ PO JIEITUTCS TePETHKKOM
TI0TI0JIaM, TIPH 3TOM XPOMOCOMBI He (POpMHUPYIOTCS. AMUTO3 HaOMI01aeTcs y OONBHBIX KIETOK, a
TaKke B TEX CiIy4asx, Korma Tpedyercs ObICTpo 00pa3oBaTh OONBIIYIO KJIETOYHYIO Maccy,
Harpumep, npu GopMUPOBAHUU MSKOTH TUIO/IOB.

1.2 Jlexuus Ne 2 (2 yaca)
Tema: «Tkanu BbICIIMX pacTeHMi, UX (PYHKIMHU, KiIaccupukanus, BOSHUKHOBEHHE,
0CO0EHHOCTH CTPOEHMS»
1.2.1. Bonpocs! ieknuuu:
1. ITonsTue o Tkausx. OOpazoBaTeNbHbIE TKAHU WA MEPUCTEMBI.
2. IlokpoBHbIE, OCHOBHBIE, MEXaHUUECKUE TKAHU.
3. IlpoBoasiiiyie TKaHU U KOMIUIEKCHI. BbIIeTUTEIbHbIC TKaHU.

1.2.2. KpaTkoe coaeps;kaHue BONPOCOB

1. Ilousitue o Tkansix. O0pa3zoBaTejibHbIe TKAHU WJIH MEPUCTEMbI.

[TonsiTHEe O TKAHAX KaK rpynmax CXOJHBIX KJIETOK MOSBUIIOCH YKe B TpyAaX MepBbIX OOTAaHUKOB-
anatomoB B XVII B. Manenuru u I'pro onucany BaxHEHIINE TKaHU, B YACTHOCTU BBEJIH IMOHATHS
0 MapeHXUME ¥ NMPO3CHXUME, OCHOBAaHHBIC Ha (JOPME COCTABIISIFOIINX UX KIETOK. DTH TEPMHHBI
OKa3aJIHMCh YAOOHBIMU JJISl YHCTO OMUCATENBHBIX eJIel U yIep>KalIuCh B COBPEMEHHOM
QHATOMMH.

B nanbHelimem aHaToMbl KilaccH(UIMPOBANU TKaHU, Oeps 3a OCHOBY HX HauOolee
CYIIECTBEHHBIC TPU3HAKY — (YHKIUH U IPOUCXOKICHHUE.

Knaccudukanus tkanelt Ha ocHoBe ¢u3HOTIOTHYECKUX (DYHKIMI Oblia pa3paboTaHa B
koHre XIX— wnavame XX B. llIBenmenepoMm u ['abepiaHaToM H Chirpajia BaXHYIO POJb B
pa3BUTUM aHATOMHUU PACTEHHM, OCOOEHHO OJIHOTO U3 €€ paslesioB — (PU3MOJIOrHIEeCcKOn
QHATOMMH.

TkaHsM Ha3bpIBAlOT yCTOMYMBBIC, T. €. 3aKOHOMEPHO IOBTOPSIOLIMECS, KOMILIEKCHI
KJIETOK, CXOJTHBIC TI0 MPOUCXOKICHHUIO, CTPOCHHUIO M MPHUCIIOCOOICHHBIE K BHITIOTHCHHUIO OJHOU
WM HECKOJIbKUX (PYHKIIUH.

CrpoeHue pacTeHHIl YCIOXHSIOCh B TEUEHHME MHOTHMX MWUIMOHOB JjeT. B mporecce
SBOJIIOLIMY BO3HUKAJIM HOBBIE TKAHHU M YBEJIMYUBAJIOCH YUCIIO PA3HBIX THIOB KJIETOK, BXOJSIINX
B COCTaB TKAHEM.

Tkanu y100HO pacCMOTPETh B CIAEAYIOILICH cucTeMe.

L. OO6pa3zoBarenbHbIe TKAaHU (MEPUCTEMBI):

1) BepxymieuHble (aUKaIbHBIE);

2) O60oKOBBIE (JTaTepalIbHBIC):

a)  TepBUYHBIEC (MTPOKAMOU, MEPUINKIT),
0) BTOpHUYHBIE (KaMOWA, esuIoTeH);
3) BcTaBOYHBIE (MHTEPKAJISPHBIC);
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4) paHeBbIe (TpaBMaTHUECKUE).

IL ACCUMUIIAIIMOHHBIC TKAHH.
I1I. 3amnacaroniye TKaHu.
IV.  Abspenxuma.
V. BcacpiBaromnue TkaHu:
1) puzonepma;
2) BeJlaMeH;
3) BcachIBAIONIMI CJIOM MIUTKA B 3aPOJIBIIIAX 371AKOB;
4) raycTopuM NMapa3uTHBIX PAaCTCHHUII;
5) rUApPONOTHI.
VI.  IlokpoBHBIE TKaHHU:
1) mepBuuHas (3nUaEpMa);
2) BTOpUYHAs (Tepuaepma);
3) TpeTuuHas (KOpKa, UIN PUTHIIOM).
VII. Tkanwu, peryiaupyroume npoxox/IeH1e BeIeCTB:
1) sugonepma;
2) sK30/1€pMa.
VIII. BrigenurenbHbIE TKAHU:
1) Hapy>xHbIE:
a)  JKENEe3UCThIE BOJIOCKH (TPUXOMBI) U BBIPOCTHI (3MEPTEHIIbI),
0) HEKTapHHKH,
B)  THUAATOJbI;
2) BHYTpEHHUE:
a) BBIJICIIUTENBHBIE KIETKH (C 3PUPHBIMU MacIaMH, CMOJIAMU, KPUCTAT
JlaMy, TAHUHAMH U T.]1.),
0) MHOTOKJIETOYHBIE BMECTHIIUIIA
BBIJICIICHUH,
B)CMOJISIHBIE KaHAIBI (CMOJISTHBIE XO/IbI),
)  MJICYHUKH (YICHUCTHIC U HEUJICHUCTHIC).
IX. Mexanuueckue TKaHU (OMIOPHBIE, CKEJIETHBIE, apMaTypPHBIE):
1) xonnmeHxuma;
2) ckiiepeHXuMa:
a)  BOJIOKHA,
0)  CkIepeubl.
X. [IpoBosiye TKaHu:
1) kcunema (apeBecuHa);
2) ¢osma (i1y0).
Bce TkaHu 3a BBIYETOM MEPHUCTEM HA3bIBAIOT MOCTOSTHHBIMH TKAHSMH.

Mepucmemvi. MepucteMbl coCTOAT U3 Helu(p(epeHIMPOBAHHBIX U MO BHEIIHEMY BHIY
OJIMHAKOBBIX KJIETOK, CIOCOOHBIX MHOTOKPATHO JEJIUThCSA. Bo3HUKaroe U3 MEpUCcTeM KIIETKU
(mpou3BoiHbIE MepHUCTEMBI) UG GEPEHIIUPYIOTCS, T. €. CTAHOBSTCS Pa3IYHBIMU U AAIOT HAYaI0
BCEM TKaHSIM U OpraHaM pacTeHUsl.

MepucteMbl MOTYT COXPaHATHCS OYEHb JIOJITO, B TEUCHHE BCEeH KM3HU pacTeHus (y
HEKOTOPBIX JIEPEBBEB THICSUHM JIET), TaK KaK COAEPkKAT HEKOTOPOE YMCIO MHUIUAIBHBIX KIETOK
(uHuIMane ), CHOCOOHBIX JENUTbCS HEONPEAETICHHOE YUCJIO pPa3 C COXpaHEHHEM
MEpHCTEMaTUYECKOro xapakrepa. VIMEHHO OT 3TUX HHMLMAJIEH BeIeT Hayajio BCE TeJo
pactenus. OcTajbHbIE KIETKH MEPUCTEMBI SIBIISIOTCS MPOM3BOAHBIMU OT HHHUIMANEH; OHM
JIENSATCA OTPaHUUYEHHOE YUCIIO pa3 U MPEBPaALIatOTCs B IOCTOSIHHBIE TKaHMU.
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Pacnpeoenenue mepucmem 6 mene pacmenus. Ha 1ByX MpOTHBOIOJIOXKHBIX MOTIOCAX —
Ha KOHYHUKE 3apOJIbIIIEBOTO KOpEIIKa U B MEPBUYHON MOYEeYKe — JIOKATU3YIOTCSI TPYIIbl HHU-
[IUAJIBHBIX KJIETOK, (POPMHUPYIOLINX BEPXYIICYHbIC (AMHUKAIbHBIE) MEPUCTEMBI. DTH MEPUCTEMBI
HapaluBalT KOpeHb U moler B JuiMHY. bokoBwle (narepanibHble: nat. lateralis — OoKkoBOIA)
MEpPHUCTEMBI B OCEBBIX OpraHax (CTeOsix, KOpHAX) 00pa3yloT HWIMHAPHUUYECKUE CIIOU, Ha ToTIe-
PEUHBIX pa3pe3ax UMEIOIINe BU/ KOJEIl.

BceraBouHble  MepUCTEMBI  MPEJICTAaBISAIOT  COOOW  aKTUBHO  PacTylIMe  Me-
PUCTEMATHYECKUE YYACTKU, PACTIONIOKCHHBIC OOJBIIIEH YacThI0 Y OCHOBAHUN MeXaoy3nuid. Mx
MO>KHO Ha3BaTh OCTAaTOYHBIMH, ITOCKOJIBKY OHHM IPOUCXOIAT OT BEPXYILIEUYHBIX MEPUCTEM, HO UX
npeoOpa3oBaHue B MOCTOSHHBIE TKAHU 3a/IeP’KUBAETCS MO0 CPABHEHUIO C COCETHUMHU YYaCTKaMHU
cTebus.

PaneBble (TpaBMaTH4ecKHe€) MEpPHCTEMbl, KaK IMOKa3bIBA€T Ha3BaHUE, BO3HUKAIOT IPU
3aJICYMBAHNUHU MTOBPEKICHHBIX TKAHEW U OPTaHOB.

2. IloxpoBHBbIE, OCHOBHBbIC, MEXaHNYECKHE TKAHM.

[Tapenxuma. Xnopenxuma. ['maBHas GyHKIUS aCCUMUIISIIUOHHBIX TKaHEeH — (OTOCUHTE3.
XJI0pOIUIacThl OOBIYHO PACTIONAraloTCs OJJHUM CJI0EM BJIOJIb CTeHOK. OO0mmii 00bem
XJIOpoIu1acToB MoXkeT focturath 70—80% Bcero o0bema KJIETOUHOTO MPOTOIIacTa.
ACCUMUISIIIMOHHBIE TKAaHU B TEJIE PACTEHUS Yallle BCETO 3aJI€Tal0T HEMOCPEACTBEHHO MO
MIPO3pavyHON KOXKHIIEeH (3MUaepMoi), yTo oOecreunBaeT ra3000MeH U XOpoIlee OCBELICHHE.

B xnmopenxume HaxoAaTcsi O0JIbIINE MEXKKICTHUKH, OOJIEryaroye UPKYJISIUIO T'a30B.
3amacaromiasi mapeHxuma. BeriecTBa, CHHTE3UPOBAHHbBIE PACTEHUEM WJIM BOCHPUHSATHIE

U3BHE, MOTYT OTKJIaJbIBaThCsl B BHJIE 3aracoB. K HaKOMJIEHHIO 3alaCHBIX BEIIECTB CIIOCOOHBI
BCE JKMBBIE KJIETKU. 3amacarollie TKaHU COCTOSIT U3 JKUBBIX, Yallle BCEro MapeHXUMHBIX KJIETOK.

BemecTBa HakamimBaroTCa B TBEPJAOM WM PACTBOPEHHOM BHJE. B BUie TBEpIBIX 3€peH

OTKJIQJIbIBAIOTCS KpaxMaJl U 3arlacHble OCJIKH.

Abspenxuma. TkaHb ¢ O4eHb OONBIIMMU MEXKIETHUKaMU. Ecian y Takoil TkaHu QyHKIMS
BEHTWISALIUM BBICTYIIAET Ha TIEPBOE MECTO, TO €€ HA3BIBAIOT a3PEHXUMOIA.

Ctpoenne aj’peHxumbl. Yamie Bcero oHa MPEACTaBIseT co0O0i CBOEOOPa3HYIO
MoauduKauo napeHxuMbl. OqHaAKO KJIETKHA B HEH MOTYT UMETh CaMyl0 pa3indHyio (Gopmy, u
KpPYIIHBbIE MEXXKJIETHUKN BO3HUKAIOT MPU PA3IUUYHBIX COUETAHUAX KIIETOK.

Bcacwvisarowasa napenxuma. BcacbiBaroliue TKaHU HUIpalOT BaXHYIO pOJIb B KU3HU
pacteHuil. Uepe3 HUX B TEJIO PACTEHMS U3 BHEIIHEW CPeJbl MOCTYIAOT BOJIA U PACTBOPEHHBIE B
Hel BemiecTBa. OHU OYEHB PA3NIMYHBI 110 CTPYKTYPE U MO PACTIPOCTPAHECHHOCTH CPEIH BBICIINX
pactenuii. Haubonpiee 3HaueHne uMeeT puzoaepma (rped. pu3a — KOPEeHb; depma — KOxkKa) —
HapYXHBIN CIION KJIETOK Ha BCEX MOJIOJABIX KOpHSX. Uepes pu3oaepmMy B KOPEHb BCACHIBACTCS U3
MOYBBI BOJIA U TOTJIOLIAIOTCS] PACTBOPEHHBIE B HEM BELIECTBA.

Benamen 0coO€HHO XOpOIIIO Pa3BUT HA BO3AYIIHBIX KOPHIX OPXHIICH.

'maponoTsl cOCTOAT M3 OJHOM WM M3 TPYIIBI KJIETOK, Yallleé BCET0 HAa MOBEPXHOCTH
JUCTREB Yy PpACTEHUM, TOTPYKEHHBIX B BOJY, M CIOCOOHBI HW30UPATETHHO IMOTJIONIATH
pacTBOPEHHbBIE B BOJIE BEILIECTBA.

Ilokpoenvie mkanu. B COOTBETCTBUU C MPOUCXOXKJICHUEM W3 PA3TUYHBIX MEPUCTEM U
CTPYKTYpOU BBIACNSIOT TPU MOKPOBHBIE TKAHH — JMHIEPMY, NEPUAEPMY U KOPKY (PUTHIOM).
Omunepma (Tped. 9nu — CBEPXYy) BO3HHMKAET M3 HAPYXKHOTO CJIOS AlMKAJIBHOW MEPUCTEMBI
nobera (13 MPOTOJEPMBI) U MIOKPBIBAET JTUCTHS U MoJofible cTebnu. Ha cMeHy el u3 BTOpUYHBIX
MEpHUCTEM MOTYT 00pa3oBaThCs mepuaepMa u Kopka. [lepuiepma BOZHHKAET Tak)Ke HA KOPHSX.

I'maBHass (QyHKOUS SOMAEpMBl —  pPEryisiius ra3ooOMeHa W TpaHCHHUPAILUH
(ecTecTBEHHOT0 MCTIAPEHHMSI BOJIbI dKUBBIMH TKAHSIMH).

Onuaepma, KpoMe TOTO, BBIMONHACT LEbIH psan Apyrux (yHkiuil. OHa MpensTcTByeT
MIPOHUKHOBEHUIO BHYTPb pacTeHUs 00JIE3HETBOPHBIX OPraHU3MOB, 3alUIAET BHYTPEHHUE TKaHH
OT MEXaHMUYECKUX MOBPEXKJICHUNA W NPUAAET opraHaMm OOJIBIIYyI0 MPOYHOCTh; Yepe3 SMUACPMY
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MOTYT BBIJCNIATHCS HApYXKy d(PHUpHBIE Macia, BOJAA, CONU. DNHIepMa MOXKET (QyHKIIMOHHUPOBAThH
KaK BcachlBarollas TKaHb. HakoHen, smuaepma NMpPUHMMAET y4yacTHE B CHUHTE3€ PazIUYHBIX
BEIIECTB, B BOCHPUATHH pa3lpa)keHUl, B IBM)KEHUHU JUCTbEB. TakuMm oOpa3oM, snujepma —
MHOTO(YHKIIMOHAIbHAS TKaHb.

OnuaepMa — CIIOKHAs TKaHb, TaK KaK B €€ COCTaB BXOJUT P MOPQOIOTHIECKH
Pa3IUYHBIX KIETOK:
1) OCHOBHBI€ KJIETKH 3MHUICPMBI,
2) 3aMBIKAOIINE U TTOOOYHBIE KIETKU YCTHHUII,

3) TPUXOMBI, T. €. IPOU3BOJHBIC SIMTUACPMATIBHBIX KJIIETOK B BUAC BBLIPOCTOB,
BOJIOCKOB.

Yemovuya. Cpenn OCHOBHBIX KIIETOK ATIHIEPMBI pa3MEIIeHbl YCTHUIA B XapaKTEPHOM ISt
KaXxJ0ro Bujaa mnopsake u uucie. OTAenbHOE YCTBUIE COCTOMT M3 JABYX OOOOBHIIHBIX
3aMBIKAFOIIUX KIETOK, MEXKIY KOTOPBIMU HAXOIUTCS YCTbUYHAS IIEITh.

Ilepuoepma . TlepunepMoil Ha3bIBAIOT CIIOKHYIO MHOTOCJIOHHYIO MOKPOBHYIO TKaHb,
KOTOpast MPUXOIUT HAa CMEHY TIEPBUYHBIM ITOBEPXHOCTHBIM TKaHAM. MOXeT OHa BOHUKHYTH U B
pe3yJabTare 3ajeyuBaHMs MOBPEXKICHHBIX TKaHe paHeBoi Mepuctemoil. CloxHOM mepuaepma
SIBIISIETCS TIOTOMY, YTO COCTOUT M3 KOMIUIEKCA KJIETOK, Pa3IMYHBIX MO0 CTPOCHUIO U (YHKIIUSM.
OTH KJIETKHU COCTABIAIOT: a) pesieMy (IpoOKy), BHIIOIHSIONLYIO TJIaBHBIE 3alIUTHBIE (PYHKIUH;
0) ¢demroren (mMpoOKOBBIA KaMOMii), 3a CYET PabOTHI KOTOPOTO MEpHUAepMa UIUTEILHOE BPEMsI
HapacTaeT B TOJLIMHY; B) (EII0EPM Y, BHITOTHSIOMYIO (QYHKIUIO MUTAaHU (peutoreHa.

demoreH — 3TO ONWH CIIOH MEPUCTEMATHUECKUX KIIETOK, OTKJIAIBIBAIONINX KIETKH
MPOOKHU HApPYKY U KIETKH (PeJIoepMbl BHYTPh OpraHa.

['maBHOE 3HaYeHHWE MPOOKM — 3aIuTa OT MOoTepu Biard. OHa MpeaoXpaHseT PacTeHHE
OT IPOHUKHOBEHUS B HETO 0OJIE3HETBOPHBIX OPTaHU3MOB.

Yeuesuuku. Jlexxamue moj TPoOKOW JKUBBIE TKAHW WCIBITHIBAIOT TMOTPEOHOCTH B
razooOmene. IloaTomy B mepuzepMme ¢ caMoro Havaia ee oOpa3oBaHus (HOPMHUPYIOTCS
YEUEBHUUKHA — TPOXOTHBIE OTBEPCTHSI, Yepe3 KOTOPHIC MPOUCXOTUT ra3000MeH.

Kopka (pumuoom). Takum oOpa3oM, KOpKa COCTOUT U3 YEPEIYIOIIUXCS CI0EB MPOOKH U
MPOYNX OTMEPIIUX TKAHEH KOPHI, T. €. IMEET CIOKHBIN TUCTOJIOTHIECKUI COCTAB.

MepTBble TKAaHU KOPKH HE MOTYT pacTArHBaThCs, CIEAys 3a YTOJIIIEHHEM CTBoJa. PaHo
WM TIO3[THO Ha CTBOJIE MOSBIISIOTCS TPEIIMHBI, HE JOXOSIINE, OJHAKO, IO TITyOWHHBIX KUBBIX
TkaHeil. Toscras Kopka HaAeKHO TNPEAOXpaHSIET CTBOJIBI JIEPEBHEB OT MEXAHUYECKHUX
MTOBPEXKICHNM, JIECHBIX MT0KApOB, PE3KOK CMEHBI TEMIIEPATYP.

MexaHu4yecKHe TKAHU

Konenxuma. Konnenxuma paHo BO3HUKAET B MOJIOJIBIX MoOerax (HO HEe B KOPHSX), KOr/a
ele MpoOoJDKACTCA pacTsbKeHHe B JUTMHY. Eciau Obl B 3TO BpeMsi BO3HMKAJIM JKECTKHE TKaHH,
HECIIOCOOHBIE K PACTSDKEHHIO, TO PACTsHKEHHE OPTaHOB CTaNo Obl HEBO3MOXHBIM. KosmeHxnma
ke, oOecredynBasi NMPOYHOCTb MOJIOJBIX OPraHOB, CaMa CIOCOOHA pacTATMBATBCA IO Mepe
pacTsDKeHUsl OKpy»Karoumx TkaHed. Ilmactuunoe (ocTaToyHOE) pacTsKeHHEe ee 000J10YeK
BO3MOYKHO JIMIIb IPU aKTUBHOM YYacCTHH KMBOTO COJIEP’KUMOI0, KOTOPOE BBIJEIISET BELIECTBA,
CHWKAIOIUE YIPYrocTh 00omouek. MTak, MIacTUYHOW pacTsHIKUMOCTBIO 00JagaroT 00O0JOYKH
KMBBIX KJIETOK. [I1acTHUHOCTE 000JI0UeK KOJJICHXUMBI COXPAHSETCA elle U IOTOMY, YTO OHU He
OJIpEBECHEBAIOT.

OnHa M3 0COOEHHOCTEHW KOJUIGHXMMBI COCTOMT B TOM, YTO OHa BBINOJIHSAET CBOE
Ha3HAYCHHE TOJBFKO B COCTOSIHUU TYpropa.

Cknepenxuma OTIUYAETCS OT KOJUIGHXMMBI IpPHU3HAKAMHU, YKa3aHHBIMH BBIIIE: OHA
COCTOMT W3 KJIETOK C PAaBHOMEPHO YTONIICHHBIMH W OOJIBIICH YacThIO OJIPEBECHEBIINMHU
000JIOYKaMH, a COJAEPKUMOE KJIETOK OTMHPACT IOCIe OKOHYATENBbHOro (HOpMUpPOBaHHS
obonoyek. Takum 0Opa3oM, CKIEpEHXUMA BBITOIHICT CBOKO (DYHKIIHIO YXKE ITOCIIe OTMHpPAHUS
MIPOTOILIACTOB.
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OO0ONOYKH CKIEPEHXUMHBIX KJIETOK OO0JIaJaloT BBICOKOW MPOYHOCTHIO, OJNM3KON K
MpoYHOCTH cTanu. OTI0KEHHE JTUTHUHA (OJPEeBECHEHNE) MOBBIIIAET MPOYHOCTH 00O0JIOUEK, UX
CHOCOOHOCTH MPOTUBOCTOSTH pa3faBiuBaHuio. OIHAKO OJpPEBECHEHUE JeNaeT 000I0ukHu Oolee
XPYIOKHUMH. Paznnuarot JBa OCHOBHBIX THIIA CKJICPCHXHWMBI — BOJIOKHA H CKJICPCUOBI.

Bonokna umeroT (GopMy MPO3EHXUMHBIX KJIETOK, CHUJIBHO BBITSHYTHIX B JUIMHY U
3a0CTPCHHBIX Ha KOHIIAX. OOBIYHO OHM HMMEIOT TOJICTHIE CTEHKHM U OYEHb Y3KYIO I10JIOCTh.
Bonokna, BXoAsIIME B COCTAaB APEBECUHBI, HA3bIBAIOT IPEBECUHHBIMU BOJOKHAMHU (BOJIOKHAMH
nubpudopma), a BXOIAIIUE B COCTAB JIy0a — JTyOSIHBIMU BOJIOKHAMM.

CxiiepeniaMy Ha3bIBAIOT CKJICPEHXMMHBIE KJIETKH, HE oOnanatonie GopMoil BOJIOKOH.
OHu MOTYT OBITH OKpYTJIBIMHU (KaMeHI/ICTBIe KJICTKU, 6anI/ICKHepeI/IJIBI, BCTBUCTBIMU
(acTpockiiepen ibl) U HHON (OPMBL..

B crebmax KoJuleHXMMa ¥ CKJIEpEHXHMMa 4Yalle BCEro pacroiararoTcs WIH
HEMOCPEACTBEHHO MO/ SMUACPMOIi, U HECKOIBKO TIy0Ke, HO BCE e OIU3KO K MTOBEPXHOCTH.

3. Hp()Bo;[smme TKAHHU H KOMILJIEKChI. BeIgeIuTeIbHbIE TKAHN.

IIposooswue mranu. ITpoBojsIye TKaHU, T. €. TKaHH, 10 KOTOPBIM MPOUCXOAUT MacCOBOE
TIepeBIKEHIE BEIIECTB, BOSHUKITN KaK HEN30€KHOE CIIEICTBHE MPUCTOCOOICHHUS K )KU3HN Ha
cyuie. Bo3HuKIN 1Be MPOBOIAIINE TKAHU, IO KOTOPHIM BELIECTBA MEPEIBUTAIOTCS B ABYX
HanpasneHusx. [lo kcuneme (Tped. kcunoc—apeBecuHa) B HapaBJICHUH CHU3Y BBEpX (OT
KOpHEH K JTUCThSIM) MOAHUMAIOTCSI BELIECTBAa TOYBEHHOTO MUTaHU — BOJIa U PACTBOPEHHEIC B
Hel coiu (BOCXOASIINHN TOK).

[To ¢goome (rped. ¢rotioc — Kopa) B HANIPABICHUH CBEPXY BHH3 (OT JIUCTHEB K KOPHSIM)
NEpEBUTAIOTCST  BEUIECTBA, CHHTE3UPYyEMbIe B JIMCThSIX, TJaBHBIM 00pa3oM caxaposa
(HMCXOSIIHHA TOK)..

O0mme 4veprhl Kcwiiembl M ¢uiodmbl. Kcuwiema u Quoosma uMeEOT psajx oOmMX
0COOEHHOCTEH.

1) OHu 00pa3yloT B Tejle pAacTEeHUS HENpPEPBhIBHYIO pPa3BETBICHHYIO CHUCTEMY,
COCAMHSAIOUIYI0O BCE OpraHbl pacTeHHUs — OT TOHYAHIINX KOPELIKOB J0 CaMbIX MOJOIBIX
100eroB.

2) Kcunema u ¢nosma npencraBistoT coOoi ClIOXKHBIE TKaHM, T. €. B UX COCTaB
BXOIAT  Pa3sHOPOAHBIE 3JIEMEHThl —  IPOBOJILUE, MEXaHMUYECKHe, 3aracarollue,
BbIJIeIUTENIbHBIE. ECTECTBEHHO, CaMble BayKHbIE U3 HUX — MPOBOJIAIINE 3JICMEHTHI.

3) [TpoBoasmmye 31€MEHTHI Kak B KCHIeMe (Tpaxeubl U coCybl), Tak U BO (uiodMe
(cHTOBUIHBIE DJEMEHTBI) BBITSAHYTHl 110 HAlpaBJIEHUIO TOKAa BEILIECTB, MHOT/A OYEHb
3HAYUTENBHO.

4) CreHKH MNPOBOIAIIMX 3JIEMEHTOB COZAEpXAaT MOPbl WIM CKBO3HBIE OTBEPCTHUS
(nepdopanuu), odneryaronye NpoxoxJIeHNe BEIECTB.

IIposoosiwyue nyuku. B rpomMamHoM OOJBIIMHCTBE CiIy4aeB KcwiemMa U ¢uodMa
pacIoioKeHbl PAIOM, 00pa3yst UM CJIOH, WM TaK Ha3bIBA€Mbl€ MPOBOASIUE ITyUYKH.

PaznnuaroT HECKOJBKO THUIIOB MPOBOAALIMX My4ykoB (puc. 64). HaubGonee oOBIYHBI
KOJIJIATEPATIbHBIE OTKPBITHIC IyYKH, B KOTOPHIX MEXIY (IIOIMOM M KCHIIEMOM 3alleraeT KaMOWid.
bukonnarepanbHbIi OTKPBITHIA My4YOK 00JanaeT 100aBOYHO BHYTpeHHEH (uioaMoil (Hampumep,
y TBIKBBI). 3aKpbHIThIE IyYKH, HAMPOTHB, JHIICHBI KaMOWs (MM Kak OBl «3aKpBIT» MYTh K
BTOPHUYHOMY KaMOMaJIbHOMY YTOJIEHHIO). B KOHIIEHTpHYECKUX MMydKaX MM KCHJIEeMa OKpYXKaeT
¢brosmy (ambuBa3zanbHbIE MyYKH), WIK HA000pOT (aM(pUKpUOpaIbHbIE TyYKH).

Kcunnema. B coctaB KcwiieMbl BXOIST NPOBOJAIIME, MEXAHUYECKHE, 3alacarolliue U
HEKOTOpBIE ApYyTHe 1eMeHThl. PaccMoTpuM noapoOHee MpoBOIAIIME 3JIEMEHThI Kak HauOoiee,
Ba)XKHbIE, OMpEEIAIoNNe Xapakrep Bceil TkaHH. OcTanbHbIe 3JIEMEHTHl OyAyT pacCMOTPEHBI
nosnHee. Cmpoenue u ynkyuu mpaxeanvhvix d1emenmos. Pa3nuyaror qBa TUIIA TPOBOAALIUX, HIH
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TpaXealbHbIX, HIEMEHTOB — TPaXeH/Ibl U YICHHKA COCYIOB (MHOTA K TpaxealbHbIM JIEMEHTaM MPHYHCIAIOT |
JIPEBECHHHbBIE BOJIOKHA, TIOCKOJIBKY MEXy HAMHU W TpaxeHJIaMH HET Pe3KoW rpaHwuiibl). Tpaxewma
MpeJICTaBIsieT CcOOOH CHIIBHO BBITAHYTYIO B JUIMHY  BOJONPOBOMASAIIYIO  KJIETKY C
HEHAPYIICHHBIMHU TEPBUYHBIMU cTeHKaMH. COCyJl COCTOMT M3 MHOTHX KJIETOK, Ha3bIBAEMBIX
YIIeHUKaMHU cocyza. UNeHUKN pacIioioKeHbI APYT Hall APYroM, 00pasys TpyOouKy.

pesecunnvle 6010KHA UMEIOT TOJICTHIE OOOJIOUKH M Y3KHE TPOCThIC (He-OKalMIICHHBIC)
nopel. J[peBeCHHHBIE BOJOKHA SBOJIIOIMOHHO BO3HUKIM, KaK W COCYIbI, M3 Tpaxeui, HO X
npeoOpa3oBaHUe 1IO B JPYroM HANpaBlICHHH, WUMEHHO B CTOPOHY TIIOTEPH MPOBOISIICH
(GYHKIIUM U TOBBIMICHUS MEXaHMYECKON MpoyHOCTH. Hanmuue BOJIOKOH B COCTaBe IPEBECHHBI
JIeNIaeT TY TKaHb MPOYHEE.

®y03Ma. B coctaB ioaMbl BXOAST CUTOBHIHBIC JIEMEHTBI, COITPOBOXK/IAIOIINE KICTKH
(KJIETKU-CITy THUIIBI ), HECKOJILKO THUIIOB MTAPEHXUMHBIX KJIETOK, (hJI09MHBIE (JTyOsTHBIC) BOJIOKHA U
HEKOTOpBIE JApyrue 37eMeHThl. CaMbIMU BaXKHBIMHU SIBJISIFOTCSI CUTOBHUJHBIE JJEMEHTHI  C
COITPOBOXKJIAFOIIUMH  KJICTKAMHU.

CTEeHKH CUTOBHIHBIX DJJEMEHTOB COJEp)KAT MEJIKHE OTBEPCTHS, KOTOPBIE YacTO
Ha3bIBAIOT CHUTOBUAHBIMH Topamu. OnHaKo BO u30ekaHWE IyTaHWIBI HAJI0 TOBOPHUTH O
CUTOBHUIHBIX Tephopanusx, IMOCKOIbKY OHHM CKBO3HBIC: Uepe3 HHX COOOIIAeTCs >KUBOE
COZEP)KMMOE COCETHUX DJIEMCHTOB U MPOMCXOIUT TEepEeIBIKEHUE acCUMIIIATOB. [lepdopanun
cOOpaHbI TPyIIaMu, 00pa3ysi CHTOBHUIHBIC TOJIS.

VY 0osee MPUMUTHBHBIX PACTCHUH (BBICHIIMX CHOPOBBIX, TOJIOCEMEHHBIX) CHTOBHUIHBIC
TOJISL PACCESTHBI TI0 OOKOBBIM CTEHKaM. Y MOKPBITOCEMEHHBIX OHU MUMEIOT 00Jiee COBEPIICHHOE
cTpoeHue (mepdopalru XOpOIIO BBIPAXKEHBI), PACIONATAIOTCS HA KOHIAX CHUTOBHIHBIX
AJIEMEHTOB M HOCST HA3BaHHWE CUTOBHUIHBIX IUIACTUHOK. ECIM CHUTOBWAHAS TUIACTHHKA
o0namaeT OJHUM  CHUTOBHIHBIM TIOJEM, TO €€ HAa3bIBAIOT MPOCTOM, €CIU HECKOIBKHMH —
CJIOKHOM.

PaznuuaroT aBa THIIa CUTOBUAHBIX 3JEMEHTOB. boiee MpUMUTHBHBIN MPUCYI BBICIIUM
CIIOPOBBIM U TOJIOCEMEHHBIM. OH MPEICTaBICH CUTOBUAHON KIETKOMN, KOTOpasi CUIIHHO BBITSIHYTa
B JUTMHY W 00JIa/IaeT 3a0CTPEHHBIMU KOHIIAMH, €€ CHTOBHJIHBIC TOJSI PACCESHBI MO0 OOKOBBIM
cTteHkaM. KpoMe TOro, CHTOBUAHBIC KIETKH UMEIOT U JIPYrHe MPUMUTHBHBIC MPU3HAKH: OHU
JMIIEHBI CIICIMATH3UPOBAHHBIX COMPOBOMX/IAIONINX KIETOK (O KOTOPBIX pedb MOWJICT HIKE) U B
3pesIOM COCTOSIHUM COZEPIKaT sijpa.

CUTOBUIHBIC D3JEMEHTHl BTOPOTO THIA, COCHWHSSACH KOHIAMH, Ha KOTOPBIX
pacToIOXKeHbl CHTOBUAHBIC IJIACTHMHKH, OOPa3ylOT CHUTOBUIHBIC TPYOKH, MPOXOMSIIUE BIOIb
nyyka ¢uooMbl. OKOJIO HHX HMMEIOTCS CONPOBOXKAAIONIME KIETKH, CTPYKTYpHO U
(YHKIIMOHATBHO CBSI3aHHBIC C CHTOBUIHBIMU TpyOKamu. Kak BHIHO, IBOJIIONHS CHTOBHIHBIX
AJIEMEHTOB ()JIOOMBI U TPaxeaIbHBIX JIEMEHTOB KCHUJIEMbl OOHAPY)KUBACT SICHBIN TapaJlIeITU3M.
Kak tpaxeumpa mana Hayano WiIEHUKY cocyna ¢ mepdopanusMy, TaK U CHUTOBUIHAS KJIETKA
npeBpaTuiach B DIIEMEHT CHTOBHIHOW TpPYOKOH mepQopalMoHHbIe IUIACTUHKU cocyla M
CUTOBUIHBIC TUTACTUHKH 3aHSJIU TOJOXEHHE Ha TOMEPEYHBIX WIH CIa00 CKONICHHBIX KOHIAX
DJIEMEHTOB.

Baxknast poip B MPOBEICHUHM ACCHMHIISITOB IO CHUTOBUIHBIM TPyOKaM MPHHAIICKHUT
COIIPOBOXKJAMOIIUM  KIIETKaM  (KJIETKaM-CITyTHHUI[AM), KOTOPBIE  COXpPAHSAIOT sapa H
MHOTOYHCJICHHBIE aKTHUBHBIC MUTOXOHIpHH. JKUBOE COAEPKMMOE CHUTOBUIHBIX JJIEMEHTOB U
0COOCHHO COIPOBOXKIAMIINX KJIETOK AaKTHBHO, T. €. C 3aTpaTodl SHEPrHH, Y4YacTByeT B
MEPEeIBIKEHUN acCUMWIATOB. C 3THUM TPEINONIOKEHHWEM corjiacyercs TOoT (hakT, dTo
NepeIBIKEHIE aCCUMUIIATOB TPEOYET WHTEHCUBHOTO JIBIXaHHS KJIETOK (DIIOAMBI: €CIIH JbIXaHUe
3aTPyAHEHO, TO TIEPEIBUKECHNE OCTAHABIIMBACTCSI.

VY IBYAOJNBHBIX PACTCHUI CUTOBUIHBIC TPYOKH pabOTalOT OOBIYHO OJMH-IIBA TO/A, 3aTEM
KaMOuit 00paszyeT HOBBIC d7eMEeHThl. CUTOBUIHBIE IIACTUHKH MOKPHIBAIOTCS CILIOMIHBIM CIIOEM
KaJJI03bl, TOHKOCTEHHBIC SJIEMEHTHI (DJIO3MBI Pa3/1aBIHBAOTCS.

VY pacrenuii, TUIICHHBIX €KETOIHOTO KaMOMATbHOTO MPUPOCTA, CUTOBHUIHBIC JIEMEHTHI
3HAYMUTENIBHO JoiroBeyHee. Tak, y HEKOTOPHIX MAlIOPOTHUKOB OTMEUYEHa paboTa CHTOBHIHBIX

16



aneMeHTOB 10 5—10 JeT, y HeKOTOpBIX OJHOMONBHBIX (manbMm) maxe a0 50—100 ner, xors
MOCIIEIHUE CPOKH CTaBATCA MOJI COMHEHHUE.

1.3 Jleknus 3 (2 yaca)
Tema: «BereraTuBHBIC OPraHbl BHICIINX PACTEHUI.

1.3.1. Bonpocsl JeKkuumu:
1.Kopens. Makpo- 1 MUKPOCKOITUYECKOE CTPOSHUE KOPHSI.
2. IToOer u cucrema moOeros.
3. JIuct. Mopdomnorus u anaromus ucta. Meramop(}o3bl BEreTaTUBHBIX OPTaHOB

1.3.2.KpaTkoe coaep:kaHue BONPOCOB
2. Kopenb. Makpo- 1 MHKPOCKOIIHYECKOe CTPOCHHE KOPHSI.

[IporpeccuBHass 2BOMIOLMSI  BET€TATMBHOM 4YacTW Tela pacTeHUH IpuBena K
(GyHKIMOHAJIBHON CHeNMaNu3aliyd pa3HbIX €ro Y4YacTKOB M TMOSIBIEHUIO BETE€TaTHBHBIX
OpraHoB, T.€. 4acTeil Tena, UMEIOLUX crenuPuuHyo (GopMy, CTpOCHHE U BHIMOJIHSAIONINX
ompeneneHHbI HalOop (BereraTuBHBIX) (yHKIuN. McTOopuyecku CIOXKHIOCH TakK, 4YTO
MOP(}OJIOTH UMEIOT JIeNI0 MPEUMYIECTBEHHO C CEMEHHBIMHM PAacTEHUSIMH, BCE pa3zHooOpasue
BET€TaTUBHON C(epbl KOTOPHIX MOKHO ONMMCATh KaK BapHallid HEMHOTUX OpraHoB. VX mpuHATO
Ha3bIBaThb OCHOBHBIMU BereTraTMBHbIMHU opraHamu. C 60-x XIX B. pasnu4aroT TPU OCHOBHbIX
gecemamueHbLX Op2aHa: KOPEeHb, CTE0EIb U JIUCT («OKeJIe3Hask TPUAIa»).

B HacTosimmee BpeMs BBIIENAIOT OCHOBHBIE BEreTaTHBHBIE OpPraHbl: MoOer Hu
KOpeHb. JIUCT M cTebenb Kak 3JIEMEHThI 1o0Oera MoTepsuld CTaTyC OCHOBHBIX OPraHOB. OJTO
oprassl 0ojiee HU3KOTO MOpsAKa B UepapXUU KOHCTPYKTHBHBIX €IUHMIL TEJIa PACTEHUSL.
Bosnuknosenue nucmoes u no6e2o60i Opeanuzayul. 1o6eropas OpraHW3AMMA BOZHUKIA H3

TAJUIOMHOM, NMPUYEM TOJBKO HUIUHAPUYECKHE TaJUIOMBI (TEJIOMBI) MpPeoOpa3OBHIBATUCH B
noberu. CymecTByIOT Ba NPUHIUIINAIBHO BO3MOXKHBIX CIIOCO0Aa BO3HUKHOBEHHUS IUIOCKUX
opraHoB (oTOoCHMHTE3a (IMCThEB) Ha LMJIMHIPUYECKOM TalloMe€, M, BEPOSATHO, 00a OHHU
peanu30BBIBAINCH B JBOJIOLUUU pacTeHUH. OAMH M3 HUX COCTOMT B IPOTIPECCHPYIOIIEM
pa3BUTUU JHayues, T.€. BBIPOCTOB MOBEPXHOCTH TeJa C MapauIe]bHBIM HX YIUIomeHHeM. B
pe3yJsibTaTe NOSABUINCh MHOTOUUCIIEHHBIE, KaK MPaBUIIO, TYCTO MOKPHIBAIO IIIUE CTE0ENIb MEIKHE
JMCThS KpaiiHe mpocToii (opMbl. B Xo/1e mocienyromniei 3BOII0NUN JIUCThS MOTJIM TPHUOOpETaTh
0oJbIIKe abCOMIOTHBIE Pa3MepPbl, HO TIOYTH BCETAA COXpaHsuM mpocTyio ¢popmy. Obnanaromue
TaKUMH JIUCTBSIMH PACTCHUs HA3bIBAIOT MUKPODUILbHbIMU HE3ABUCHMO OT aOCOIIOTHOTO
pa3mepa JHMCTbEB. DTO — HEKOTOpPbIE CU(POHOBBIE BOAOPOCIH, MO-BUAUMOMY, MOXO0Opa3HbIE
U, BEPOATHO, TIJIayHOOOpa3HBIE.

Hpyroit cnoco® BO3HUKHOBEHMS JHCTBEB CBA3aH C (yHKIUMOHAJIbHOU nudde-
peHIuanueil BETBEH JUXONOJAMAIBbHO MWJIM MOHOIIOJUAIIBHO HApacTaBIIMX TEJIOMOB U
HauOoJiee TOJIHO TPOCIEKEH Y TEIOMHBIX PHUHUEBBIX, TPUMEPO(UTOBBIX M HPUMHUTHBHBIX
ManopoTHUKOOOpa3HbIX. Ilpu 3>TOM  Juaupyrome BETBH  CHEIHANM3HPOBAINCH  HaA
pa3MelIeHUH B MPOCTpaHCTBe Oojiee cilaOblX BETBEH, 3aHMMaBIINX OOKOBOE IOJIOXKEHHE U B
OCHOBHOM OCYHIECTBISBIINX (yHKIUIO (oTocuHTe3a. PaBHBIM 00pa3oM 3BOIIOIMOHHOE
cpacTaHue BeToueK MOp(OreHeTHUecKH MpecTaBiIseT co00i He3aBEpIIEHHOE UX pa3beIMHEHNE
B MIPOLIECCE BETBIICHMUS.

OnucaHHBIM CIOCOOOM BO3HHMKAdM HE OYEHb MHOTOYMCIICHHBIE JIUCThS, COXpa-
HSBIIME HEKOTOPBbIE IIPU3HAKM BETBEW: [JINTENIBHBIA AaNUKaJIbHBIM POCT, CIIOXKHOE
pacuwicHEHUEe M OTHOCHUTENBHO KpyNHbIA pasmep. [locinenHee CBONCTBO a0 OCHOBaHUE
Ha3bIBaTh PACTEHHS C TAKUMHU JHCTBSIMU MAKPODUIIbHbIMU, XOTS B XOJ€ TMOCIEIyIoIen
HBOJIFOLIMU JMCThS Y MHOTUX M3 HUX CTaJM MEJIKMMHU M 3HAUUTENBHO YINPOCTUIIU CBOIO (hopmy.
K makpoumipbHBIM pacTeHHSIM OTHOCATCS HEKOTOPBIE KpacHble W Oypble BOJOPOCIH U
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OONBIIMHCTBO  BBICHIMX  pacTeHW  (KpomMe  MOXO0OOpa3HBIX U,  BO3MOXKHO,
MJIayHOOOPa3HBIX).

Puzouo. Ilporpecc B opranu3anuu Tejaa pacTeHHU OBLI CBsI3aH C MEPEXOJOM HX
K MPUKPEIICHHOMY 00pa3y >KM3HU. Pu3ouodvl, 00BIYHO MpeCcTaBIsioNnue co0oil mogo0HbIe
HUTSM BETBSIIHECS WIM HEBETBSIINECS BBIPOCTHI TMOBEpXHOCTH Tena. OHHM CTENIOTCS IO
cyOcTpaTy M MPOHMKAIOT B IIyOb HEro, MPOYHO 3aKpervisis pacTeHHe. DBOJIIOIUOHHO
PHU30UIBI OKA3aJUCh NMEPBBIMU BETCTATUBHBIMU OpTaHaMH PACTEHUU. Y BOJHBIX pPacTEHUU
OHM BBIMOJHAIOT QYHKIMIO 3aKpeIUIeHHs] opraHu3Ma Ha cyOcTpare. Y Ha3eMHBIX pacTeHUH
Hapsaay ¢ QyHKIMEH MPUKPEIICHUS PU3OHIBI MPUOOpeTu (QYHKIHUIO MOTJIONEHHUS BOJIBI U
HEO0OXOAMMBIX BEIECTB.

Puzomony. Ha3emHble pacTeHnss HE MOTYT HUCIOJIb30BAaTh BO3AYX JUISl ONOPBI CBOETO Tea
BCJICJICTBUE €r0 HU3KOM IUIOTHOCTHU. OBOJIIOLMOHHOE YBEJIMYEHHE pPa3MEPOB OPTOTPOIHO
pacTylIMX HAa3eMHBIX PAaCTEHMH ObUIO CONPSKEHO C BBIPAOOTKON y HUX 3HAUMTEIBHO OoJjee
MOILHOTO OpraHa 3aKpeIuvieHus — puszomouda. Puzomoun mnpencrtaBisieT coOOW BUIOU3-
MEHEHHBIH TEJIOM, IOKPBITHIA PU30MAAMU U PACTYIIMH MJIArMOTPOIHIO 110 MOBEPXHOCTH UIIH,
BO3MOKHO, Ha HEOOJIbILIOH ITTyOuHE BHYTpHU cyOcTpara.

Kopenwv. OctanbHble BBICIINE pAacTeHUss MMEIOT elle Oojee COBEpPIIEHHBIH OpraH
3aKpeIrIeHnusl U MOTJIOIMIEHUS MOYBEHHBIX PacTBOPOB — Kopenb. OH NpPEeCTaBiIsIeT cOOOM
Y3KOLMJIUHJIPUYECKUH, T.€. OCEBOM, oOpraH, CHOCOOHBIM pacTd OPTOTPONHO B IIIyOb
cyOcTpara, 4TO MO3BOJISIET OOJee MPOYHO 3aKPEIIATh OPraHU3M U IOJHEE HCIO0JIb30BaTh
pecypchl MOYBHI.

Tak Kak pacTymiuid KOPEHb JOJIKEH INMPOJABUTaThCS CKBO3b OYEHb MJIOTHBIN
cybcTpaT, TO OH MOXET PacTH TOJBKO alMKajdbHO. B oTiiMuMe OT amekcoB TauioMa U
nobera amnekc KOpHsS GOpMHUPYET HE TOJHKO HOBBIE yYaCTKH KOpPHS, HO M ocoboe
0o0pa3oBaHUE — KOpHeBOU YexnuK, KOTOPBIH C JUCTAaIbHOW CTOPOHBI U OOKOB NPHUKPBIBAET
alleKC M 3allMIIAaeT ero OT MOBPEXJAEHHUH, KOTrJa OH IPOJABIMBAETCS CKBO3b I'PYHT. Y
OOJIBIIMHCTBA BUIOB KOPEHb B 3TOW 30HE HECET MHOI'OYMCICHHBIE KOpHesble 8OJIOCKU, OUCHb
MOXO0KHE HAa PU30UBl M BBHIMOJHAIOMNE Takue ke QyHKuuu. KopHeBbie BOJTOCKH CHIBHO
YBEJIMYHUBAIOT IOBEPXHOCTh CONPUKOCHOBEHUS KOPHS C IOYBOM. Y HEKOTOPBIX BHUIOB
KOPHEBBIX BOJIOCKOB HET. Pa3BUTHE KOPHEBBIX BOJIOCKOB I103a1U YIJIUHSIOIIETOCS YyyacTKa
KOpHS IpeoXpaHseT UX OT OOpbIBOB IPHU NPOJABUKEHUM KOPHS B IUIOTHOM rpyHTe. OHHM
(GYHKIMOHUPYIOT B TEYEHHWE HECKOJIBKHUX JHEH M OTMHUPAIOT, BCIEICTBHE YEro 30Ha
BCACBIBAHMS CMEIIAETCS] AKPOIETAIbHO BCJIE 3a HapacTaroUIeH BEPXyLUIKONH KOPHS.

KopHr MHOTHX CEMEHHBIX pACTCHHH CIIOCOOHBI HE TOJBKO YAJIUHATHCS, HO W
JUIUTEIBHO YTOJIIATHCS MO BCEM AMHE. DTO YTOJICHHE, KaK U MOJ00HOE eMy YTOJIIEHHE
ctebJieil, Ha3bIBalOT BTOPUYHBIM.

BbiaensdoT 30HBI KOpHS: 30Ha JeleHus, 30Ha pOCTa, 30HA BCACBIBAHUs, 30HA
MIPOBEJCHMUS.

KopHu cnocoOHBI BeTBUTHCA. Y TIJIAYHOB U, BEPOSTHO, APYTUX IUIAYHOOOpPa3HBIX
BETBJICHHE KOPHEH AanWKajdbHOE, Y OCTAJIbHBIX, MMCIONIMX KOPHHU BBICIIUX pacTeHUH,
BETBJICHUE KOpHEH O0KOBOe sHOO0cenHOe. BOKOBBIE KOPHU 3aKJaJIbIBAIOTCSA JOBOJBHO JaJIeKO
OT aleKca MaTepUHCKOro KOpPHS, 3a €ro 30HOM BCachIBaHUs, YTO MperoxpaHsieT OOKOBbIE
KOpPHHM OT 0OpBIBa MPH POCTE MATEPUHCKOTO KOPHS M HE MELIAET €My BBIMOJHATH (YHKIIHIO
MOTJIONIEHUS TTOYBEHHBIX PaCTBOPOB.

Kopnesasi cucmema. B pe3ynbraTe BETBIECHHMSI KOPHEH BO3ZHUKAECT KOpHEBAA cucmemd,
pas3Hble TUIBI KOTOPOU pa3indaloTcs 0COOEHHOCTSMHU Cllararolux ee KOpHel U XxapakTepoM
COETMHEHHS] KOPHEBON U TOOErOBOM CHUCTEM.

KopneBast cuctema ObIBaeT CTEp>KHEBOW, MOYKOBATON 1 CMEIIaHHOM.

Y HEKOTOpBIX CEMEHHBIX PACTEHHH, MPEUMYIIECTBEHHO OJHOJOJIbHBIX, I'JIaBHbIN
KOpPEHB pa3BUT cJ1abo uiu OBICTPO OTMHUPAET, a KOpHEBas cucteMa GopMupyercs Omaromaps
Pa3BUTHIO HA THUMOKOTWIE W/HIK 0a3aibHBIX Y3JIaX TJIaBHOTO MoOera HECKOJIBKUX MOIIHBIX
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MPpUAATOYHBIX KOpHeﬁ. B sTom CJIydac KOpHEBasg CUCTEMa BBITJIAAUT KaK IYYOK Oosee wiau
MCHEC OAWMHAKOBBIX Pa3BCTBJIICHHBIX KOpHefI M HA3BIBACTCSA MOUYKOBAMOILL.

2. IToGer u cucrema nmoderos.

Ilobez ~ cOCTOMT W3 OCEBOM 4YacTWU — cmebias, Hecylled YIUIONICHHbIe OOKOBbIE, WIIH
annemouxynapHvle, TPUAATKA — Jaucmbs. JIUCTbS TNPUKPEIUISIOTCS K CTeOno B V371ax.
COOTBETCTBEHHO YYAaCTKH CTEOJISI MEXIY Y3/1aMH Ha3bIBAIOT MeHCO0Y3auaMY. Mexa0y3n1us MOTYT
OBITh YOIUHEHHbIMU C ITTMHOW, PEBBIIIAIONIEH TUaMeTp cTeOs, WIN YKOpoUeHHbIMU, KOT/Ia UX
JUIMHA paBHAa 1MOO0 MeHblle auamerpa cTebms. IloGer ¢ yUIMHEHHBIMH MEXKIOY3TUSIMU
Ha3bIBAIOT yoiuHenHvim. 1lober, Bce MEXIOY3lIHs KOTOPOTO YKOpPOUYEHBI, Ha3bIBaeTCs
VKOPOUEHHbIM, WIN pOo3emoyHbiM. Y NEpeBbEB U KYCTAPHHUKOB Y/UIMHEHHbIE MOOETH OOBIYHO
Ha3bIBAIOT POCMOBLIMU WIU ayKcubiacmamu, a yKOpoueHHble — Opaxubiacmamu. Ecma y mobera
4acTh MEXAOY3JIUH yKOpPOYEHHas, a 4YacTb YMJIMHEHHAs, TO TOBOPAT O HOJYPO3EMOUYHOM
nobere. B momepeyHOM cedeHHMM MEXAOY3MHsS OOBIYHO OKpYTJble, HO OBIBAIOT M HUHBIX
O4YEpPTaHUH.

Jluctest pacnonararoTcss Ha cre0je MO-pa3HOMYy, HO HE XaOTHYHO, a CTPOro 3a-
KOHOMEPHO, YTO TIO3BOJISIET pa3iMyaTb HECKOJIBKO THIIOB JUCMOPACNONONCEHUS, WU
dunnomarcuca.

Mymoeuamotit (HUITOTaKCUC CBOWCTBEH MmoOeramM, Ha KaxJAOM Y3JIe KOTOPBIX
HaXOJUTCSI HECKOJbKO JHMCTHEB, YHCIO KOTOPBIX cHeupuyHO I BUAA PACTEHHS, HO
yaIie Bcero paBHo 3 unu 4.

Cynpomuenstii GUIIOTAKCUC OTIMYAETCS OT MyTOBYATOTO T€M, YTO Ha KaXJAOM Y3JIe
pacnoJjiaraercs rnapa JHUCTbEB.

Ouepeonoit, un u pacceannwlil, PrIUIoTakCUC HAOIIONAETCS B TEX CITy4asX, KOrJa Ha KaKIOM
y3JI€ pacrosiaraeTcs 1Mo OTHOMY JIUCTY.

Cummerputo mobera ¢ ouepeAHbIM (UITOTAKCHCOM OOBIYHO OMKCHIBAIOT Kak
panuanbHyr0, 4T0 HeBepHO. Ha camoM oOene Takme moberum 00J1amaroT 0co00Ml 6uHmMosol
CUMMETPHUEH, COYETAIOIIEW DJJIIEMEHTHl paJUaJbHOM M NOCTYNATEIbHOW CHUMMETPHUU.
CummeTputo mobera ¢ IBYXpSAHBIM (DUUIOTAKCHCOM MOYXXHO TaKXK€ pacCMaTpHUBATh Kak
3epKAIbHO-NOCIYNAMENbHYIO.

Hu oamn w3 peanpbHO CYMIECTBYIOIIMX BapUaHTOB (DMIUIOTAKCHCA HE TO3BOJISIET
n30eKaTh B3AMMHOTO TMEPEKphIBaHMs JUCTheB. OJHAKO CTENeHb TMEePEKPhIBAaHUS JUCTHEB
3HAYUTENILHO yMEHBINAETCS Onarogapsi paziudusiM HUX Pa3MEpoB, a TAKXKE HCKPHUBICHHUSIM
JUCTHEB M CKPYUHMBAHMSIM MEXAOY3IHi cTeOns. B pe3ynbraTe mpoekius JTUCThEB MOA00HA
(bnopenTuiickoit Mo3anke. Ee Tak ¥ Ha3bIBAIOT «IUCHOBASL MO3AUKAY.

3. Jluer. Mopdosorus u anaromusa Jjaucra. Meramopdo3bl BereTaTHBHBIX
OPraHoB.

JIucThl COBpPEMEHHBIX pACTEHHH OYeHb pa3HOOOpa3Hbl MO pasMepaMm, OYEepPTaHUSM,
pPaCWICHEHUIO Ha CTPYKTYpHbIE KOMIOHEHThI. OCHOBHBIC  JJIEMEHTHI JINCTA  BKJIIOYAET
JIUCTOBOE OCHOBAHUE, NPUIUCTHUKH, YEPEIIOK U JIMCTOBYIO MJIACTUHKY

Jucmosoe ocnosanue — >1o 0azaibHas 4YaCTh JINCTA, KOTOPOU OH KPEMUTCS K Y31y
mooera.

Y GONBIIMHCTBA PACTCHHUI OCHOBAHHE BIIOJIHE Pa3BUTHIX JINCTHEB OUYCHb KOPOTKOE U
IJI0XO0 3aMETHOE, HO Y HEKOTOPHIX BHUJIOB OHO pa3pacTaeTcs B JJIMHY M IIUPUHY, O0jiee WiIn
MEHEe TOJIHO OXBAaThIBas MEXIO0Y3JIU€ B BUJE Gracaiuwuja (BiaralullHbie JUCThA). Kpas
BJIArajiuIa OCTAIOTCS CBOOOMHBIMHU (HE3aMKHYTHIC BJIATAJIMINA) WIM CPACTAIOTCS Ha TOM WJIH
WHOM TPOTSKEHUHU (3aMKHYTBIE Biarajiuiia). Y OaHaHOB, YeMEPHUIl U HEKOTOPBIX APYTUX
pacTeHMi JJIMHHBIC TpPyOdYaThle BJarajauiia IOCICA0OBATEIFHO MPUKPEIUICHHBIX JIMCTHEB Ha
YKOpPOYCHHOM T00ere, Kak MAaTpPEIIKH, BCTABICHHBIC JPYr B JApyra, COCTaBISIOT TaK
Ha3bIBAGMBIH J10JiCHbILL cebelb, BEChbMa TIOJTHO UMUTHPYIOITUN HACTOSIIUNA CTEOCIb.

Ilnacmunka — TIaBHBIM 3JEMEHT JIMCTa, OCyLIecTBIsAOUMN ¢oTtocunTes. [lpu
OTNIMCAHUU JTUCTA XapaKTepU3yoT o0lee ouepTaHUe IIACTUHKU, OUEPTAHHS €€ OCHOBAHHUH
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Y OKOHYAHUS, XapakTep Kpas U 0OCOOCHHOCTH PacUJICHEHHUS TTTyOOKUMU BBIEMKaAMH. Y YelbHbIX
JUCTHEB TJIYOOKHMX BBIEMOK HET, XOTSA Kpail JIMCTa MOXET OBITh HE TOJBKO POBHBIM
(uenpbHOKpaWHUN TUCT), HO U 3yO4YaThIM, TOpPOAYATHIM U Tp. Beiemku rnybuHOU A0 '/>
NIMPUHBI TTOJIOBWHBI TUTACTUHKH PACWICHSIOT €e Ha Jjonacmu (1onacmuotl TUCT). Beiemkn
ryOuHOM //2-1/4 MWAPUHBI MOJOBUHBI JTHCTOBOM IUIACTHHKH PA3ENSIOT 00U pa30eibHO20
qucma. Emie 6onee riryOOKre BBIEMKH BBIIEIISIIOT ce2MeHmsl paccedenHo2o nucTa. Jlonactu, 1oiau
Y CeTMEHTBI PacIioyaratoTCs EPUCTO- UK Maab4yaTo-.

B nucToBOU mMiacTUHKE Pa3BUTHI HCUIKU — TPOTSIKEHHBIE CTPYKTYPBI, B KOTOPBIX
MPOXOJAT AJIEMCHTBI MPOBOJSIICH CUCTEeMBbl. COBOKYIHOCTh JKHJIOK JIMCTOBOW IIACTHHKH
COCTAaBIISIET €€ JHCUTKOBAHUE, OCOOCHHOCTH KOTOPOTO Y Pa3HBIX BHIOB HEOIMHAKOBBHL. Paznmuyaror
OmMKpbimoe KWUIKOBAHUE, KOTJAa COCSAHHUE JXUIKH HE CBS3aHBI JPYr C APYrOM U CIENO
OKaHYMBAIOTCS TO KpPal JIMCTA, U 3aKpblmoe, KOTJa MEXIY COCEIHMMH >KUJIKAaMU HMEIOTCS
NEPEMBIYKM — AaHACTOMO3bl. BBIIENAOT: Juxomomuueckoe, napaiienvHoe , 0y208UOHOE,
cemuamoe , nepucmoe

Y MHOTHX BHWJIOB Ha JIMCTOBOM OCHOBAaHWU pA3BHBAIOTCS TMAapHBIC BBIPOCTHI —
npunucmuuku. EcTb BuAbl, Yy KOTOPBIX 3€J€HbIE MPUIUCTHUKU COXPAHSIOTCS U
(OTOCUHTE3UPYIOT HAPAAY C JINCTOBOW IUIACTHHKOM.

B 3aBucumocTH OT YHMClIa JUCTOBBIX IUIACTHHOK pa3W4yarOT IPOCThIE U CIIOXKHbBIE
JTUCThs. Y TEPBBIX IUIACTMHKA OJIHA, Y BTOPHIX — HECKOJbKO. Kak/asi miiacTHHKa CIIOXKHOTO
JUCTa HE3aBUCHMO OT CBOEro pa3Mepa HOCUT Ha3zBaHUE Jjucmouexk (CIOXKHOTO IIHCTA).
JIMCTOYKYU nanbuamo-cioxicHvix TUCTHEB CKYUYCHBI Ha BEPIIUHE YEepEIIKa, a TUCTOUKU Nepucmo-
C/IOJCHBIX JIUCTHEB pACIoOJaraloTcs IMOMApHO BAOIb paxuca, TPEACTaBIAIOIIEro coOoi
HEMOCPEACTBEHHOE IMPOJIOJDKEHUE Yepelrka. Paxuc okaHUMBAeTCs cJIeno OO HemapHBIM
JUCTOYKOM. B mepBOM ciydae JUCT HMMEET YETHOE YMCIO JIMCTOYKOB M HA3bIBAETCA
NAPHONEPUCOCNIONHCHBIM, @ BO  BTOPOM —  HEYETHOE UMCIO U  Ha3bIBAETCS
HEenapHonepucmociodcHviM. JINCThs ¢ 3 TUCTOUKAMU OTHOCAT K MPOUYAMOCIONCHBIM.

Pasnoobpazue nucmves na nobece. JIMCThs, pa3BHBAIOLIUECS HA OJHOM mo0ere,
HUKOTJIa He OBIBaIOT aOCOJIOTHO OMWHAKOBBIMH. BoigensaTt 3 ¢opmamuu. JIuctes Huzoou
¢dopmayuu, unu kamaghunivl, YEUIyeBUIHBIE M COCTOAT W3 Pa3poOCIHIErocss JTHUCTOBOTO
OCHOBaHHUS, a MJIACTUHKA M MPUIHUCTHUKU OTCYTCTBYIOT WJIM MPEACTaBICHbl MaJ€HbKUMHU
pyAMMeHTaMu Ha Bepxymike katadwmia. JIuctes cpedunnotl popmayuu Hanboyiee KpymnHble U
CJI0)XKHO YCTPOCHHBIE JUCThA ToOera, oOecmeunBaromme (HOTOCUHTETHUYECKYIO (PYHKIIHIO
pacrenus. B obnactu comBerus (cleqoBaTenbHO, HE Ha Bcex moOerax!) pa3BUTHI
euncoguinvl, T.e. MeJKUEe clabopaculieHEeHHbIE JHUCThS 6epxogoul ¢opmayuu. Yacto oHH
MPEICTaBICHBI, KaK M KaTaQUIUIbl, YEIIyeBUIAHBIMU Pa3pOCHIUMHUCS OCHOBAHUSIMH C
peAyUHPOBAHHBIMU NPUIUCTHUKAMU U MJIACTUHKAMH.

3HAUUTENbHBIC PA3TUYHSI MEXKY JUCTHIMH Pa3HBIX y3J0B OJHOTO MOOETa WM Pa3HbIX
0OEroB OJJTHOTO PACTEHUS ONPEICINAIOT KaK cemepouiiui.

Bemenenue nobteca. BerBieHwe mobOera MPOUCXOAUT BHYTPH TEPMHHAIBLHON MMOYKHL.
TeopeTrueckn OHO MOKET OBITh aNMUKAIbHBIM (BEPXYIICYHBIM) U JIaTePabHBIM (OOKOBBIM).
[Tpu anukaabHOM BETBJICHHH aIleKC pa3eisieTcs Ha JOYEPHHUE alleKChl PABHOTO WIIM HEPABHOTO
pa3mepa.

Ilouxa. B ma3zyxe nucta OOBIYHO pa3BUBAETCS OJHA MOYKA, HO Y HEKOTOPHIX BHUJIOB
B OJHOM Tma3zyxe 3akKijaJbIBaeTCsl HECKOJIbKO IOYeK, KaK IMpaBWIO, pa3HbBIX pa3MepoB
CepuanvHble nasyuwiHvle oYKy PacTioNararoTcs B MEIUAHHON TUIOCKOCTH KPOIOIIETO JIFCTa B OJJUH
WIA JBa psla OT Ma3yXd BBEpX IO MexA0y3nuio. Komiamepanvhvle nazyuiHvle nouku BeEC
HAXOJATCSA B Ta3yXxe KPOIOIIEro JIMCTa, B psja morepek crebist. EcTh pacTeHus, y KOTOPBIX
OJIMHOYHBIE Ma3yIIHbIE IOYKU PAHO BETBATCA, IPUUEM UX Ma3yILIHBIE TOYKU OBICTPO BHIPACTAIOT
Y JIWIIb HEMHOTHM YCTYIAIOT B pa3Mepax MaTepUHCKOW mouke. ['pymma Takux Mo4YeK CHUIBHO
HallOMHUHAET KoJUlaTepajbHble TTOUKH.

20



BokoBbie TOUKM MOTYT mpopacTaTh 0€3 meprojia MmoKosi B OOKOBbIE nobezu obozaujenus,
KOTOpBIE pacTyT B TOM JK€ BEreTallMOHHOM CE30HE, YTO M MAaTepUHCKUU moOer, Kak Obl
oboraras e KpoHy.

bokoBbie BeTBM pacnpeneseHbl MO0 MaTepuHCKoMy moOery HepaBHOMepHO. [Ipu
Oaz3umonHHOM emeieHuy OHU HaXOJIATCS TIaBHBIM 00pa3oM B 0a3anbHOI dacTu modera. Takoe
BETBJICHHE OYEHb XOPOUIO BBIPA)KEHO Yy MHOTOJIETHUX TpaB M IONYKYCTapHUKOB. Ilpu
aKpomowirom emejienuys OOKOBBIE BETBU PACIONATalOTCs MPEUMYIIECTBEHHO B JUCTATbHOM
qacTh 1obera. Takoe BeTBIEHHE TUIUYHO AJIA ACPEBBEB, IMOCKOJIBKY XOPOIIO COOTBECTCTBYCET
3agadye (hOpPMUPOBAHUS BBIHECEHHOW BBBICH KPOHBI. Me30omoHnHOe gemeieHue, IPU KOTOPOM
BCTBH COCPEJIOTOYCHBI B CpeaHEld dYacTu mmobera, BCTpedaeTCs HEYACTO, TJIABHBIM
00pa3oM y pacTeHU ¢ MIarHOTPOMHBIMHA Ha3eMHBIMU U MOJI3EMHBIMU TTOOETaMHu.

Memamopghozvl nobeea. Jlnanazon metamopdo30B modera o4eHb MIUPOK: OT He-
OONIBIIOTO YKJIOHEHUS OT TUIHYHOTO CTPOCHUS JO CUIBHO H3MEHEHHBIX (GOpM, B
KOTOPBIX JIUIIBb C OOJBIINM TPYJOM yAAETCS paclo3HaTh MOOeT.

Kouan — rurantckas TMOKOSINAsICS OTKPBITas TMOYKa C YTOJIIEHHOW cTebieBoi
YacThl0 (KOYEpHIrOM) M JecATKaMU MOJIOJBIX HEpa3BEpPHYBILUXCS JIMCThEB. B KkouaHe
3aMmacHbIE BEIIECTBA JCMOHUPOBAHBI M B KOUEPHITE, U B JIUCTHIX.

Kopunesuwe mpencraBiser coOOW OJTOBEYHBIM IMOOET, B KOTOPOM 3amacaeT ac-
CUMUIIATHl CTeOenb, a IHCThS TpPEACTaBICHb KaTauiamMu, Kak TMpPaBWIO, OYCHBb
HECOOJITOBCYHBIMHU.

Kayoexc oueHb OX0X Ha YKOPOUEHHOE OPTOTPOIMHOE KOopHeBuIle. OHAKO MPU HEM
BCETJIa COXpAaHSAETCS MOIIHBIA TIJaBHBIM KOPEHb, INPUYEM TpPAaHHUIA MEKIy KOPHEM H
COOCTBEHHO KayJeKCOM C BO3PACTOM CTAHOBUTCS TPYIHOPA3TUIUMON.

Knybenv 00603Ha"uatoT MeTamMop(03bl Pa3HBIX OPraHOB: MOOera, TUMOKOTUIIS, KOPHS,
XapaKTepu3ymumecs: 3HAYUTEIbHOW TONIIMHOW M HE HECYIIMe 3aMETHBIX JIHMCTOBBIX
opraHoB. Cme0iesoll KITyOCHb TPENCTaBISET COOOH mepMmuHanbHyr0 YacTh 3aKOHUYWBIIETO
MPOJOIBHBIA POCT BUAOU3MEHEHHOTO 3JIEMEHTApHOTO mobera.

Tybepuouii 04eHb TIOXO0XK Ha KIIyOCHb, HO PA3BUBACTCS U3 OA3AIbHOU YaCTH HAA3E€MHOTO
nobera, BKJIIOYAIOIIEH OJHO WJIM HECKOJBKO YTONMIAIIINXCSA MEXI0Y3 N, 3aMacarolinx
BOAY U ACCUMUIIATBHI.

Knybuenykoeuya — 3T0 TOA3EMHBIA YKOPOUEHHBIM MeTaMOp(U3UPOBAHHBIN MOOET ¢
TOJICTBIM CTe6J'IeM, 3amnmacaromuM aCCUMUIIATEBI, IPUAATOYHBIMU KOPHAMHA, OTPACTAIOIIMMHU C
HUOKHEH CTOPOHBI KIIYOHENyKOBHUIBI, W COXPAHSIONIMMUCS 3aCOXIIMUMH OCHOBAHUSIMH
JIUCTHEB, B COBOKYITHOCTH COCTABJIAIOIIUMHA SaHH/ITHI:Jﬁ IMOKpPOB.

JIykosuya pe3Ko OTIUYAETCS OT IPYTHMX BUIOM3MEHEHHBIX 3aMacarolluX MOOEroB TeM,
YTO 3allaCHBIC BCUIICCTBA B Hel OTKJIQABIBAIOTCA B 4YCIIYAX JIUCTOBOU INpupoabl, a crebenp
npeoOpa3oBaH B JIOHIIE: OH OYEHb CHUJIBHO YKOPOYEH, UMeeT (OopMy AMCKA U CHHU3Y HECET
MNPpHUIAaTOYHBIC KOPHHU.

Kontouku — 310 moberu ¢ OrpaHNYeHHBIM MPOJOJHHBIM POCTOM, OYEHb TBEP IbIM
OJIpEBECHEBAIOIINM CTEOJIEM U OCTPON BEPXYIIKOM.

Memamopghozvr nucma. Jloguue ny3vipbKu Ty3bIPUYATKH, NPEACTaBIsAOIMNE COO0M
aCuaAMaTHBIC KOHCYHBIC AOJIM MHOTIOKPATHO pPa3JACIbHBIX JIUCTHCB, YCTPOCHBI Hauboiee
CJI0KHO.

Dunnoduu— 3TO YIUIOMICHHBIC YePeIIKH, PYHKIIMOHAIBHO 3aMEIIAOIINe MIACTHHKY
MPOCTOTO JINCTA WJIU JTUCTOUYKH CIOXXHOTO JIUCTA, KOTOPBIE Pa3BUTHI CIa00 MU BOOOIIE
OTCYTCTBYIOT.

OHU aKTUBHO YJIaBIWBAIOT IUIABAIOUIYIO B BOJE MOOBMY. Y HHMX UMEETCS MOIBHUKHBIN
KJIallaH, IUIOTHO 3aMBIKAIOIMK ycThe. B IycTOM 3aKphITOM ITy3bIpbKE JABJICHUE BOMABI
orpurarenbHoe. CHapy»U BOKDPYT YCThSl PACTONBIPEHBI 4 JUIMHHBIX BOJIOCKA, WM QHIMEHHbI,
o0JaTafoIpe TaKTHIBHOW YyBCTBUTEILHOCTBIO. [IpH CONMPUKOCHOBEHHWH JKEPTBBI C aHTECHHOM
KJIallaH PEe3KO OTruOaeTcsi BHYTPb IMy3bIpbKa, TOK BOJBI 3aHOCUT JKEPTBY B IY3BIPEK, a BO3-
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HUKAIOMMN THIPOCTaTHUECKUH yJap 3axJIoNbIBaeT KiamaH. Bech mporecc 3aHuMaeT okoio 15
MC (MUJIJTUCEKYHN).

OunnoauAM CBOMCTBEHHO MapajjelbHOE WIH JTYTrOBOE€ XUIKOBAHUE, IPUTOM UTO
KUJIKOBaHUE TUIACTUHKH — ceTdaTtoe. [loaToMy MHOTHE OOTAaHWKH MOTO03pEBAIOT, YTO
JUCThSI OJHOJONBHBIX, IS KOTOPBIX CTOJb XapakTEpHO MapajuielbHOE U JyrOBOE
KUIKOBAaHHE, CYyTh QUIIOIUU.

Odvenb HHTEpecHb MeTamMop(o3bl JHCTA, MO OONMKY M (QYHKIMSIM CXOAHBIE C
MeTaMmopdo3aMu 1odera. ITO uUCnOosble YCUKYU W KOIOYKU, KOTOPBIE MOTYT COOTBETCTBOBATh
BCEMY JIMCTY WM TOJBKO €ro OTJEJIbHBIM CTPYKTYPHBIM 3JeMeHTaM (Hampumep,
HEKOTOPBIM JIUCTOYKAM U PAXHCYy CIO0XKHOTO MEPUCTOTO JINCTA, KAK YCUKH TOpOXa, WU
NPUINCTHUKAM, KaK KOJIIOUKH Oeoi aKkaluu).

OT KOJIH0YEK JIMCTOBOIO U NMOOEroBOrO MPOUCXOKACHUS CIEAyeT OTINYATh NTOX0XKHUE Ha

HUX wunsl, KOTOPBIE MPEJICTABISIIOT CO00W HEe MeTaMOpP(U3NPO-BaHHBIE OPTAHbI, @ BEIPOCTHI
HNOBEPXHOCTH cTeOJ U nucTa (Hanmpumep, y po3bl). Yamie Bcero oHu pacmnosaratorcs 0e3
OTIPEeAECICHHOT0 MOPSIKa.

Metamopdo3bl kopHsa. OcoOeHHOCTh METaMOP(PO30B KOPHEH COCTOUT B TOM, YTO
OYeHb MHOTHE M3 HUX OTPAXal0T HE W3MEHEHHUs TJIaBHBIX (PYHKIMHA KOpHS, a M3MEHEHHS
YCIOBMI UX BBIMOJHEHHUS.

Haubonee pacnpocTpaneHHBIM MeTamMOp(pO30M KOpHs, MO-BHAUMOMY, CIIEAYET
CUHUTATh MUKOPU3Y, T.€. KOMIIEKC KOPHS U CPOCIIUXCS C HUM TU( rpuboB, U3 KOTOPBIX
pacTeHrne MoJydaeT BOJIY C PACTBOPEHHBIMH B HEWl MUHEpaIbHBIMHU BellecTBamu. [ pul, B
CBOIO OYepellb, U3BJIEKAET U3 KOPHS aCCUMWIATHL. Takoe COXKUTEIbCTBO, MOJE3HOE 000UM
OpraHu3MaM pa3HbIX BHAOB, HAa3BIBAOT CUMOUO30M,XOTS TpaBUIbHEE OBLIO OBl
paccMarpuBaTh €ro Kak B3aWMHbBII mapa3utusM. B Mukopuse OAHUX BHAOB pacTeHHH,
rJIaBHBIM o0Opa3oMm TpaB, rudsl Tpuba TPOHUKAIOT BHYTPh KOPHS. DTO 3MO0OMUKOPU3A,
BHEILIHE NPAKTHUECKH HEOTJIMYMMas OT COCYIIMX KOpHeH. Y Jpyrux BHUAOB pacTeHH,
NPEUMYIIECTBEHHO NIEPEBHEB W KYCTApPHUKOB, MUMEETCS IKMOMUKOPU3A, B KOTOPOH THUQBI
rpuba rycro OIjeTaloT KOPEeHb CHapy’kKd, MJIOTHO HpUJIeras B ONPEJEIEHHBIX MeCTax K ero
noBepxHOCTH. CaM KOpEHb TepsieT CIIOCOOHOCTh K HEOTPAaHHMUYEHHOMY POCTY, M3MEHSETCS
TEKCTypa €ro NOBEPXHOCTH U BHYTPEHHEE CTPOEHUE.

boOoBo-pr306uanbHbIi CHMOKMO3 OCYIIECTBISAETCS Yepe3 pa3BUBAIOLIMECS HAa KOPHIX
KIyOeHbKY, COAepXallhue BHYTpU pu3oOun B 0co0oil ¢opme OakTepoHIOB, KOTOPHIE
MOTPEOIIAIOT aCCUMUIISITHI PACTEHUSI M CHHTE3HPYIOT aMMOHHUITHBIE COCIMHEHHS, UCIIONb3Ys
a30T BO31yXa. AMMOHMIHBIE COEJUHEHUs ycBauBaroTcsi pacteHueM. dopma KiyOEHBKOB Yy
pasHBIX BUAOB OOOOBBIX OBIBacT BepeTe-HOBUIHONM, MIAPOBUIHON, HEMPABHIBHOW; Yy psaa
0000BbIX  KIyO€HbKM BeTBAIIMecs. Y  Haubojee 3HAKOMBIX  €BpONEHCKUM U
CEeBEepOaMEPUKAHCKUM OOTaHMKaM BHJO0B OO0OOBBIX KIyOCHBKM HACTOJIKO HE TOXO0XH Ha
KOPHH, YTO HEKOTOpBIE YUYEHBbIE CUHTAIOT UX 0CO0O0ro poja omyxoismMu. OJHAKO CpaBHEHHE
KITyOeHBPKOB y OOOOBBIX MHUPOBOW (HIIOPHI TMOKAa3bIBAET, YTO BCE OHH MPEACTABISIOT
BHJIOM3MEHEHUE OOKOBBIX KOPHEH.

VY HeO00OBBIX CEMEHHBIX PACTCHHH CUMOMO3 C a30T(UKCUPYIOIIMMU OPTaHHU3MaMH
OCYILECTBIISICTCS TOCPEICTBOM METaMOP(U3UPOBAHHBIX KOpALl08uoHbix KopHeH. Takue KopHU
c1abo pacTyT B AJIMHY, HO OOMJIBHO BETBATCA, IPUUEM OOKOBBIE KOPHU OCTAIOTCS YaCTUYHO
CPOCUIMMHUCS ¢ MATEPUHCKUM KOPHEM M JAPYT C APYroM. Y OJIbXH B KOPAJNIOBHJIHBIX KOPHSX
MOCEISIFOTCST aKTUHOMHU-11€Thl. CaroBHUKOBBIE BCTYNAlOT B CHMOMO3 C HHAHESIMH, KOTOpHIE
¢bukcupyroT atMmocdepHblii a3oT. HecMoTpss Ha TO, YTO LMaHEW YCBauBAaKOT a30T BO3yXa
TOJIKO B OTCYTCTBHE CBETa, KOPAJJIOBHAHBIE KOPHH CAarOBHUKOBBIX 00JIaJJalOT OTPULIATEIb -
HbIM T€OTPOIIU3MOM, T.€. PacTyT HPOTHB CHJIBI TSDKECTH IO TE€X IOp, IOKa HE BBICTABATCA
BEepXyIIKaMu HaJx cyOcTpaTtoM. Bo3MOXHO, 3TO oOjierdaer MOTJOIIEHHE WMH a30Ta H3
BO3/yXa.

HemHorue BbICHIME pacTEHUs MNEPEHUTH K TeTepoTpOoGHOMY MapasUTHUECKOMY WU
HOJTyIapa3sUTUYECKOMY CYILIECTBOBAHUIO HA JPYIMX BBICHIMX pacTeHusaAX. OHU M3BIIEKAIOT
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HEoOXoAMMBbIE MM BeEIleCTBA U3 Tella XO35iMHA IOCPEICTBOM eaycmopuu. laycTopus,
NpPOHUKAIOMAss B TEJO XO35WHA, HACTOJIbKO OTIMYAeTcs OT OOBIYHOTO KOpPHS, YTO
HEKOTOpbIe OOTAaHUKH OTKa3bIBAIOTCS MPU3HATH €€ 32 MeTaMOpP(HU3UPOBAHHBIN KOPEHbD.

v psana pacTeHuit TPONUYECKUX 6oi0T pa3BuBa
I0TCSL  nHeemMamogopel, WIN ObiXamenvbHvle KOpHU, CHa0Xawlue KUCIOPOIOM
KOPHEBYIO CHCTEMYy, pacloJlaralolIylocss B  aHOKCHYECKOW IOYBE WM  HIeE.
[TneBMaToopsl — 93TO YTOJIICHHBIE OTPHUIATENBHO TE€OTPONUYHBIE KOPHH C
OTPaHUYCHHBIM POCTOM, BBICTABIISIFOIIMECS HAJ CyOCTpaTOM W TMPOHWU3aHHBIE OTPOMHBIM
YHICJIOM TIOJIOCTEH, MO KOTOPBIM KHUCJIOpPOA Bo3ayxa Iu(PyHIUPYET K CKEIETHBIM M
COCYIINM KOPHSIM.

BrinosiHeHHe KOpHEM ONOpHOH (YHKLIHMH MOXET TaKKe COYeTaTbcs C ero Mera-
Mopdo3oM. XooyrivHbie KOPHH, OOBIYHO pa3BHBAIONIUECS y TPUOPEKHBIX TPOMUYECKUX
JIepeBbEB, — 3TO MPUJATOUYHbIE KOPHU Ha HaJ3eMHBIX Mo0Oerax, KOTOpble pacTyT BHM3, HE
BETBSICb M HE 00pa3ys KOPHEBBIX BOJIOCKOB, IOKa HE JOCTUTHYT CyOCTpata, rie OOWIIBHO
BETBATCS. OT OOBIYHBIX KOPHEW XOIyJIbHbIE KOPHH OTIMYAIOTCS HE CTOJIBKO OOJIMKOM, CKOJIBKO
TEM, YTO 3HAYMTEIbHBIC WX yYYACTKHA HAXOISATCS HaJ 3eMiieid B (QyHKIHOHHUPYIOT, MOJ00HO
cTeOJIAM, KaK ONIOPHBIE KOJIOHHBI, a HE KaK 3asKOPUBAIOIINE KAaHATHI.

3HAYUTENFHO CHJIbHEE OT OOBIYHBIX KOPHEH OTIMYAIOTCA O00CKOBUOHble KOPHH,
OTXOJAIIMEe TOPU30HTAIBHO OT OCHOBAHMS CTBOJA HEKOTOPBIX JEPEBbEB, INIABHBIM 00pa3zomM
TPONIMYECKUX, U B MEXaHWYECKOM OTHONICHHH COOTBETCTBYIOIHME KOHTp(popcam. Taxue
KOpPHU BHayaje YCTPOCHBI BIOJHE opJauHapHO. OHM MpUOOpPETaloT TOCKOBUAHYIO (GopMy
MOCTETICHHO B MPOIIECCe PEe3KO aCHMMETPUYHOTO BTOPHUYHOTO yTOJIIECHHUS, OTPAHUYEHHOTO
BEpXHEH CTOPOHOIN TOPU3OHTAJIBLHOrO KOpHS. Bmpouem, HeKOTOpble OOTAaHUKM IOJIAraioT,
YTO JOCKOBHUAHAs (opMa KOPHEH HUKAaK HE CBs3aHA C MX OMOPHON (DYHKIMEH, a UX PE3KO
ACUMMETPUYHOE YTOJIIICHHE OOYCIOBIEHO HEJOCTaTKOM KHCIOpOJa C HI)KHEH CTOPOHBI
KOPHSI, YTO MPEIMSITCTBYET MPOSIBICHUIO TaM POCTOBBIX MPOIIECCOB.

Kopnu-npuyenku pa3BUBalOTCS Ha y31ax NOOETOB HEMHOTMX BHJOB JIMAH M 3a-
KPEIUIAIOTCS Ha omope, DTH KOPHH OBICTPO MpEeKpallaloT poCT, HE pPa3BUBAIOT
KOPHEBBIX BOJIOCKOB, HO YacTO O0Opa3ylOT MHOXXECTBO OOKOBBIX KOpPHEH B OJHOHU
MJIOCKOCTH, TaKXe OTIUYAIOIINXCS OTPaHUUYCHHBIM POCTOM U OTCYTCTBHUEM KOPHEBBIX
BOJIOCKOB. B pe3ynbraTe Ha y3/ax BO3HHKAIOT MEPUCTHIC CTPYKTYPHI, IUIOTHO MpHUJIETAI0NIne
U MpUKpEIUIsiiomunecs kK cyocrpary.

Kompaxmunviue xopHu, pa3BUBaroIIMecs Ha KOPHEBUINAX M JIYKOBUIAX, 3ariyOJsioT X
B IpyHT. Takue KOpHU BHauaje MHTEHCHUBHO PACTYyT B JUIMHY HE BETBSCh, a 3aT€M CHIIBLHO
3aMeJUISIIOT MPOJOIBHBIM POCT U OOMIBHO Pa3BETBIIIOTCS HAa KOHIE. Pa3BeTBiIeHUS MPOYHO
3aKOPHUBAIOT BEPXYIIKY KOHTPAKTUJIBHOTO KOPHS, a JIMIIEHHAas OOKOBBIX KOpHEl 0a3aibHas
€ro 4acTb YKOPAuMBAaETCs U BTATMBAET KOPHEBHUIIE WMJIM JYKOBHIlYy B INyOb mouBbl. brnaromaps
ATOMY HapacTarollle KOpHEBHINA U JYKOBHMI[BI OCTAIOTCS Ha OJHOW M TOM ke TiyOuHe.
3anacaowue KOPHU CUIBHO YTOJNIIEHBI. DTO MOTYT OBITh OOKOBBIE W/WMIIM NPUIAATOUYHBIE
KOPHH, KOTOPbIE HA3bIBAIOT KOPHEBLIMU WUUKAMY, WA KOPHe8bIMU KILYyOHAMU, TUOO TIaBHBIN
KOpeHb. B mocnenHem ciyuyae y pacteHuss GOpMUpPYETCs KOpHeniod, B 00pa30BaHUU KOTOPOTO
YUYaCTBYIOT Taloke YTONIIEHHBIE TH-MIOKOTUIbL M OCHOBaHWE TjaBHoro mnobera. B 3pemom
KOPHEIJIOIe TPaHMIIa MEX1y OpraHaMH Hepa3anduma.

OueHb peko KOPHH CIICIHATH3UPYIOTCSI Ha BBIMOJHEHUH (QYHKIUHM 3aIUTHl PAaCTEHUS
oT ¢utodaroB. B 3TuX ciaydasx oHH mpeoOpa3yIOTCs B KOpHesble KONOUKU, KaK Y TPOTIMIECKUX
snuduToB U3 poaa Myrmecodia.

Y HEMHOTHX BOJHBIX BHIIOB €CTh dCCUMUIUPYIOWUEe KOPHHU, UTPAIOIINE 3HAYUTEIBHYIO
pOJib B 00ECTIEUeHUU PACTEHUS ac-CUMUJISTaAMU. ACCUMIITUPYIOIINE KOPHHU OBIBAIOT JBYX THIIOB
BETBSIINECS, HAIOMUHAIOT CTENIOIIMecs MO JHy IUIACTHHYAThle TawioMmbl. [lpyrue
pacronaratoTcsi B TONIIE BOJAbI Ha Yy3dax mo0era, paaualibHO-CUMMETPUYHBI, HMEIOT
OTPaHWYCHHBIN anmMKaJIbHBIA POCT U HECYT HECKOJIBKO OPTOCTUX OOMIIBHBIX OOKOBBIX KOpPHEH.
AccuMunupyronme KOpHH 000MX TUIIOB KOPHEBBIX BOJIOCKOB HE 00pa3yoT.
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1.4 Jlekuus 4 (2 4)
Tema: «BBenenue B cucremaruky. Hagunapcrso Snepusie. Llapcrso I'pudsny
1.4.1. Bonpocsl JieKuMu:

1. 3amaun u Meronsl cuctematuku. Mcropus pasButus cucrematuku. Knaccudukanus,
HOMEHKJIaTypa, (UIOreHEeTHKA.

2. dusoreHeTHYecKoe MoJjoXeHue rpudos. Lluronornyeckue OCOOEHHOCTH U Pa3MHOXKEHUE.
Knaccudukanus rtpubos. IlceBmorpuOsl. Otmen Oommkorta. Hwusmme rtpubbsl. OTaens
XUTPUINOMHUKOTA U 3UTOMHUKOTA. XO035IICTBEHHOE 3HAaUCHHUE.

3. Boicime rpu6sl. Otaenst AckomukoTa, bazuanomukora, Anamopdusie rpudsl. CTpoeHue,
¢bu3noIornUecKue 0COOCHHOCTH MUTAHUS U PA3MHOXKEHUSI.

4. Oraen JIumaitHuky - kiaccuuKanys, XapakTepuCcTUKa U 3HaYCHHE.

1.4.2. KpaTkoe conep:kaHue BOIIPOCOB:
1. 3agaunm nm meroan! cucrematuku. Ucropus paseutusa cucremaruku. Kiaaccnduxanus,
HOMEHKJIaTYpa, (PMJIOreHeTHKA.

XKuBass mnpupojga mpencTaBaseT co00M CIOXKHO OPraHU30BAaHHYIO HEPAPXUUECKYIO
cucreMmy. M3yueHnem MHOrooOpa3usi OpraHHM3MOB, BBISBICHHEM HUX CXOJCTBAa U Pa3IUYHil,
KjJaccu(uKanue 1Mo TIpynmupoBKaM (TakCOHaM) pa3HOTO paHra 3aHUMaeTcs Hayka
CHCTEMATHKA. [IpuHIMIIBI CUCTEMATUKH, BBEICHHE OMHAPHON HOMEHKIIATYphl pa3paboTaHbl
mBeackuM yueHbiM K JIunneewm (1753r).

OcCHOBBI COBPEMEHHOM KIacCU(UKAIIMN PACTCHUH U KUBOTHBIX ObLIN 3ay10xkeHbl B X VIII
B. mBeackuM yueHbiM K. Jluaneem (1707-1778). Cuutasi, 4TO HaXOXIECHHE OMPEIEICHHOTO
MOpsIIKa B MPHUPOJE SIBISAETCS INIaBHeHmen nenbto Haykw, K. JIuHHEN B KayecTBE OCHOBHOM
(Ha4aIbHOM) CHCTEMATHYECKOM (TaKCOHOMUYECKOH) eAMHUIIBI (TaKCOHA) ONMpEeNuyl BUMI, MOJ
KOTOPBIM OH IIOHKMMaJl COBOKYITHOCTh OpPTraHMU3MOB, CXOJIHBIX MEXAY c0o00il, KaKk CXOIHBI JJETH OT
OJTHHX POJAMTEINIEH, M CIIOCOOHBIX JaBaTh IUI0A0BUTOE oToMcTBO. Onnako K. JIunue# cuuran,
YTO CO BpPEMEHH CO3J[aHHsl BUJbI TIOCTOSIHHBI U Hen3MeHHbl. OH mojarai Takke, YTO KasK[bli
KJIaccu(UIMPYEeMbIii OpraHu3M JOJDKEH OBITh CpaBHUM C HACAJIbHBIM THIIOM U 4YTO BCE
MoJI00HbIE OpPraHU3Mbl JIOJDKHBI TPYNIHMPOBAThCS BOKPYr HAealbHOro tuma. Ha ocHoBe
U3Y4YEHHs CXOJICTBA OpPraHM3MOB OH IMOJAPA3JEJIWI >KMBOTHBIX HA MIIEKONUTAIOUINX, MTHII,
MIPECMBIKAIOIIUXCS, PO, HACEKOMBIX, YepBEH, a TaKkke BBEJ B 000POT TaKhe TAKCOHOMUYECKHE
€IMHHULBI, KaK BHJ, POA, OTpsA], Kjacc, pa3MECTUB HX B BHUJE HEPAPXUUYECKOM CHCTEMBI U
OTIpEIENIUB UX COIMOA-YMHEHHOCTh, 3aKJIIOYAIONIyIOCS B TOM, YTO KakJaas Kareropus Oosee
BBICOKOTO YpPOBHSI BKJIIOYaeT B ce0S OAHY MJIM HECKOJbKO KAaTeropuil HM3IIETO IMOpsIKa.
Hanpumep, kiacc BKITIOYaeT B ce0sl HECKOIBKO OTPSAIOB, OTPSAJ — HECKOJIBKO POJOB, a POJl —
HECKOJIBKO BHJIOB.

MeToapl cuCTEMaTHKU: CPaBHUTEIBHO — MOPQOJIOTHYECKHM, MManeo00TaHNnYECKUH,
OHTOTCHETUYECKUH, PU3H0IOr0-OMOXUMHUYECKHH, ITUTOJIOTUYECKUH.

3amaya CUCTEMAaTUKU - PACIIONIOKHUTh OPraHU3Mbl B TAKyl0 CUCTEMY , KOTOpasl oTpaxana
Obl HCTOPUIO Ppa3BUTHUS MHUpAa  OPraHU3MOB OT (OpM JpEeBHEHIINX U NPUMUTHBHBIX [0
COBPEMEHHBIX M CaMbIX CIOXHBIX. Ompenenss MecTo BUJAa B CHCTEME OpPraHMYEroro Mupa,
CHUCTCEMaTHKa HMMEET BaXXHOE  TEOPETHMUECKOE U TPAKTUYECKOE 3HAYEHHE II, IO3BOJIAA
OpPUEHTHPOBATHCSI B OTPOMEHOM Pa3HOOOpa3UU KUBBBIX CYIECTB.

[IpobnemMbl CHCTEMAaTHKU OXBAaThIBAIOT BOMPOCH! KIACCU(PHUKAIIMU , HOMEHKIIATYPbI U
(bUTOTEHETHKH.
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Kanaccuduxanusa. PacnpeneneHue opraHM3MOB B COOTBETCTBHHM C MX CXOACTBOM U
pa3IareM 10 OTPE/ICIICHHOW CHCTEME COTTOTYMHCHHBIX (MePApXHUSCKUX ) KATETOPHUH.

HoMmenkiaTypa — mepedyeHb Ha3BaHWN OPraHU3MOB W KaTETOpUM, YMOTPEOISIEMBIX B
cucremMarnke. TakcOHOMHYECKHEe KATEropuM - OIPCJACICHHBIE paHTH WIH YPOBHHU
KIacCU(UKAIIUHU, T.e. CTYIEHU OMpeAeNieHHOW uepapxuu. TaKCOHBI - COBOKYIHOCTh pPEaTbHO
CYIISCTBYIOIIUX WM CYIICCTBOBABIIMX OpPraHWU3MOB, OTHECEHHBIX K ONpeACICHHBIM
TakcoHoMuueckuM  kateropusiM. (IIpumepsr TakcoHoB u  kareropuit). IlocTtpoenue
(hUITOTEHETUYECKON CHCTEMBI.
OunoreHeHTHKka. M3y4aeT HCTOPUYECKOE PA3BUTHE JKUBBIX OpPraHU3MOB ((HIOTEHE3) U €ero
3aKOHOMEPHOCTH KakK B II€JIOM, TaK U B DBOJIIOIMIO TAKCOHOB Pa3HOTO paHTa - OT BUJIOB M POJIOB
1o uapctB. OcHoBa (PUIOTEHETHKH - OBOJIOIHMOHHAS TeOopwsi, MapBHUHU3M. DUIOTCHEHTHKA
M3y4YaeT, B YACTHOCTH, TAaKWE MPOOJIEMBI, KaK 3BOJIONUS W TNPOUCXOXKJICHHUE OpPraHU3MOB,
MEPCTIEKTUBBI DBOJIOIUU U BO3MOXKHOCTU BIHSIHHSI Ha 3BOJIOLMOHHBIN MPOIIECC, MEXaHU3MBI
MUKPO3BOJIIOIIUN ¥ BOSHUKHOBEHHE B PE3yJIbTaTe BHJIOB.
[lonsiTe «BUJ « 3aKpenmuioch B Ouonoruu eme B cepenuHe 17 Beka mocne pabotr Kaprna
JlHHEs!, OJTHAKO €T0 CTPOTOro OOMIETPUHITOTO OTPEICICHUS He CyIIecTByeT. Bua o0benunser
MHOKECTBO pEaNbHBIX 0COCOEH; TOXKIAECTBEHHBIX M HMEIOMMX  o0miee reorpaduyeckoe
pacroioKeHue.
Buner Bo3HHMKa u cymiecTBytoT B mpoiecce 3Bomtonuu.Ilo KomapoBy B.JL., «... BUI ecTh
COBOKYITHOCTH TTOKOJICHUH, MPOHMCXOJANINX OT OOINEro Mpeaka W TIOJ BIMSHHEM CPEIbl H
O00phOBI 32 CyIIeCTBOAHHE OOOCOOJIEHHBIX OTOOPOM OT OCTAJIBHOTO MHUpPA JKUBBIX CYIIECTB;
BMECTE C TEM BUJI €CTh OTPEICIICHHBIN JTAIl B TIPOIIECCE SBOIIOIUAN.
Bun ocHOBHasi CTpYKTypHAasl €IMHUIIA B CUCTEME KUBBIX OPraHUMOB U OCOOBIM KaueCTBEHHBIH
3TaIl SBOJIIONWHU. BCIENCTBUHM 3TOTO BHJ MPEICTaBISET COOOH OCHOBHYHO TaKCOHOBHUYECKYIO
KaTeropuio B CUCTEMATHKE.

2. @uaoreHernyeckoe MmoJiokeHue rpudoB. IluTosormyeckue 0CO0OEHHOCTHM H
pasmuo:kenune. Kuaccupuxkamus rpubos. IlceBporpudnl. Otaea Oomuxkora. Husmmue
rpudbl. OTaenbl XUTPHAMOMUKOTA U 3UTOMHUKOTA. X035l CTBEHHOE 3HAYCHHE.

I'pubb1 — 0/1HO M3 caMbIX OOJBIIUX APCTB OPraHU3MOB, PA3HOOOPA3HBIX MO CTPOCHUIO U
oOpasy xwu3Hu. [losBunace sta apesnss rpynma 450...500 mutH et ToMy Hazan. B cumype yxe
ObuTM MHUKOpH3HBIE TpuObl. K KOHIly KaMEHHOYTOJBbHOIO Hepuoja CYyIIEeCTBOBAJIO TPH Kiacca
rpuboB. Mckomaemble rpuObl HalIOMHHAIU COBpEMEHHbIE. ['pHObI UMEIOT MOIUPUIUTHYECKOE
IIPOUCXOXKIECHNE: MX TPYMNIbI NMPOU30LUIM HE3aBUCHUMO OT Pa3HBbIX JKIYTUKOBBIX. Hekoropsie
IpuOBI MPEANONOKUTETFHO MPOU3OLLIH OT BOAOPOCIEH MM aMeOOUTHBIX MpeaKkoB. CIN3eBUKH,
POJCTBO KOTOPBIX HESACHO, OOBIYHO BKIIOYAIOT B LApcTBO ['puObl. JIMIIAHUKH, KOTOPBIX
paHbllle OTHOCWIM K pacTeHHs M, TakKe ceiyac MNpeArnovYMTaloT paccMaTpuBaTh B COCTaBe
rpuboB, B paHre OT/Iea WK Kiacca.

O6mue cBenenus. CymectByer okoio 100 000 BuaoB rpubOB, pa3HOOOpA3HBIX IO
BHEIIHEMY BHJY U pacnpocTpaHeHnio. Cpeau TpuboOB eCTh MUKPOCKOMMYECKH Maible |
TUFaHTCKUE OpraHu3Mbl. Bce Teno ApoxskeBoro rpuda COCTOMT U3 OIHOM  KIIETKH
MUKPOCKOIIUYECKUX PA3MEPOB, a TPYTOBUK UMEET MULIEJINHN, TPOHU3BIBAIOLIUI CTBOJI IEPEBA OT
OCHOBAHHUS JI0 BEPIIMHBI, U O0pa3yeT CII0)KHO YCTPOEHHBbIE MHOTOJIETHHE IUIOZOBBIE Teja
BHYIIUTEIBHBIX pa3MepoB. [IpogoinKUTeNbHOCTD JKU3HU T'PUOOB — OT HECKOJBKUX JIHEH 10
JIECSITKOB JIeT. J{0NrOBeYHOCThIO MULENHS OOBSCHSIOTCS HAaXOJKHU IUIOJOBBIX Tel I'puOOB Ha
OJIHOM U TOM K€ MECTE U3 rojJia B TOJ.

O6mme npuzHaku. ['pudsI - 0cob0e 1apCTBO JKMBBIX OpraHW3MOB, HacuuThiBatomee 100
000 BumoB. B HuX coderaloTcs YEpTbl PACTEHUH U JKMBOTHBIX, a TAaKKe IPU3HAKH,
CBOMCTBEHHbIE TOJbKO TpuOaM. [Ipu3HaKku pacTeHMii: HENOABM)KHOCTb, MOCTOSHHBIM pOCT,
MUTaHUE PACTBOPEHHBIMU BEIIECTBAMH, HAIMYHME KIETOUHBIX 000j04ek. [Ipu3HaKku >KUBOTHBIX:
OTCYTCTBHE IIJIACTU]] M CTIOCOOHOCTHU K (DOTOCHHTE3Y, HATMYME XUTHHA B KJIIETOYHBIX 000JIOUKAX.
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BereratuBHoe Teno rpuba mpexacraBiseT coOoil munenuid (rpuOGHHILY), COCTOALINN U3
HUTEH - TH(OB. ITO NMPU3HAK, CBONCTBEHHBIN TOJIBKO rprdam.

CoBpeMeHHass CHCTEMAaTHKa CTPOMTCS C YYETOM OJBOJIIOLMOHHBIX CBA3EH MEXIy
OTHENbHBIMU TpynmamMu rpuOoB. TpaauIlMOHHO OTHOCSIIMECS K TpubaM OpraHu3Mbl B
HACTOALIEE BPEMsI pa3JeleHbl Ha TPU CaMOCTOSITENIBHBIX OBOJIIOLMOHHBIX CTBOJA U
pacmpeneneHbl o TpeM LapcTBaM KUBOM npupoxasl — Ilpocreiimmue - Profozoa, Xpomucra —
Chromista w Hacrosaume rpubbl - Fungi. B KaxIoM 1IapcTBe OpraHU3MbI pacHpeiesieHbl Ha
OTJEIbI.

B umapcrso Ilpocreiimine — Profozoa BKIIOYEHBI 4eTblpe OTAena: MHKCOMHKOTA -
Myxomycota, Ilnaamoamodopomukora -  Plasmodiophoromycota,  Axpasmomukora —
Acrasiomycota v JIUKTHOCTENIMOMUKOTA - Dictyosteliomycota.

B mapctBo Xpomucra — Chromista BkiIoueHbl otnenbl: OOMHKOTa Oomycota,
I'udoxutpuanomuxora — Hyphochytridiomycota n Jlabupuntynomuxora - Labyrinthulomycota.

[lapctBo Hacrosimume rpubsl — Fungi, win Mycota, nenasT Ha 4YeTbIpe OTAeNa:
Xurpunuomukota - Chytridiomycota, 3uroMukoTa - Zygomycota, ACKOMUKOTa - Ascomycota W
baszunnomukota - Basidiomycota. Crona ke oTHOCAT AHaMmopdHbIe TpUOBI - Anamorphic fungi,
MI0JIOBAs CTaIUsl KOTOPBIX HEU3BECTHA. DTU TPHOBI IPOXOAAT BECh )KU3HEHHBIHN LIUKI B OeConoi
cTanuu. Panee UX OTHOCHUIIM K HECOBEPIIEHHBIM rpubdam — [lefitepomutieram — Deuteromycetes.

Otaen Oomukora. Husmme rpudsl.

OTAEJ OOMUKOTA (OOMYCOTA)

Otnen Oomukora (Oomycota) BKJIFOYaeT BOAHBIC TPUOBI, 0OUTAIOIINE HA PACTUTEIHHBIX
oCTaTKax, Tpynax HAaceKOMBIX, WM Mapa3suToB OeCrO3BOHOYHBIX, pbIO, ampuomii. HekoTopsie
rpuObI KUBYT B TOYBE, HaHOOJEe BHICOKOOPTaHM30BAaHHBIE — MApa3WUThl HA3eMHBIX PAaCTCHUU.
[ToxBmxHBIE cTaauu (300CHOPHI) — JBYKT'YTHKOBBIE C IeTepOMOP(GHBIMH U T€TEPOKOHTHBIMHU
KryTUKaMu. JKTyTHKH MOTYT OBITh JaTepajbHBIMH, HO IIPH 3TOM TEPUCTHIN HAIpaBJIeH BIIEPE],
a TJIaBHBIH — Ha3zajg. B  KiIeTouHBIX CcTeHKax TpuOOB JTOr0 OTIENa MPUCYTCTBYET
MIPEUMYIIIECTBEHHO TOJIHCaXapuIHbId KOMIUIEKC (TJIOKAaH - LEeJUII0JI03a), MHOI/Aa HeOOobIloe
KOJIMYECTBO XWUTHHA. 3amacHOE BEIIECTBO — BOJOPACTBOPUMBIN TIIIIOKAH MMKOJIAMUHApPUH;
TJTUKOTEH, TUITHYHBIN JIJIS1 HACTOSIINX TPUOOB, OTCYTCTBYET.

BereratuBHOe TENO MOYTH y BceX TIPUOOB — XOPOIIO pa3BUTHIA HEKJICTOUHBIH
(HEcenTUPOBAHHBIN) MUTICTTHH.

Myunucras poca kaprodens - ¢urodptopa. [IpusHak mopakeHust - Oenblil MyIIOK Ha
JUCTBAX MW KIyOHsX. B cepemune mpomuioro Beka mopya KapTodens MyYHHUCTOW pocou
BbI3bIBAJIa HACTOSIIUI TOJIOJI CPEM HACEJIeHHUs, ITUTAIOIIET0Cs TIIaBHBIM 00pa3oM KapTodeneM.

HOAPCTBO HACTOAIIME I'PUBBI
(MYCOTA, WJIX FUNGI)

OTAEJ XUTPUINOMUKOTA (CHYTRIDIOMYCOTA)

Otnen BkIO4aeT oauH kinacc Xutpuauomunetsl (Chytridiomycetes). B 1ukiie pa3BuTHs
rpuOOB 3TOTO KJIacca MMEIOTCS TIOJIBIKHBIC CTaIUU C OJHUM TJIaJKUM OMUYEBHIHBIM KTy THKOM,
HalpaBJIE€HHBIM  Ha3ajJ. BereraTnuBHOe  TeJNO  MPENCTAaBIEHO  TOJIOW  MHOTOSACPHOM
IUATOIJIA3MAaTUYECKONM MAaccoll — IJIa3MOJMEM WJIM KJIETKOW, OT KOTOPOW OTXOIAT TOHKHUE
Oe3bsiiepHbIe BBIPOCTHI — 3adaTouHble TU(BL. becrmonoe pa3sMHOXKEHHE OCYIIECTBISCTCS
300CTIOpaMH C OJHHMM JKTyTHKOM. [lojloBO# mporiecc — wu3oramus, TeTeporamus, Ooramwus,
XO0JIOraMusl.

[IpencraBuTenu Kaacca CBsI3aHbl B OCHOBHOM C BOJHOM Cpenioit oouTanus. boibImMHCTBO
W3 HUX — TIApa3uThl BOJOPOCIIEH, BOJHBIX TPHOOB, O€CII03BOHOYHBIX. ECTh Ha3eMHBIC TOYBEHHEIE
BHJIbI, TAPA3UTHPYIOIIME Ha BBICIIMX PACTCHHUSIX B YCJIOBHUSAX TOBBIIMICHHOW BIIAKHOCTH.
3HAUUTENILHO MEHBIIYI0 YacTh COCTaBJISIOT CanmpoTpodbl, TMOCENSIOIMUecs B BOJE Ha
paCTUTENBHBIX W JKMBOTHBIX OCTaTkax. Psg XuTpUIuOMUIIETOB BBI3BIBACT 0OO0JIE3HU
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CEJIbCKOXO3SIICTBEHHBIX pacTeHui. DUTOMATOTeHHBIE BUIBI B OCHOBHOM TIPEJCTABIICHHI B
nopsinke Xutpuauessie (Chytridiales).

OTIAEJ 3BUTOMUKOTA (ZYGOMYCOTA)

Otnmen 3urommkoTa BKmoyaeT Oosiee 500 BHIOB, OTHOCANIUXCS K 2 Kjaccam:
3uromurnietsl (Zygomycetes) u Tpuxomunietsl (Trichomycetes). Iloutn Bce uX MpeACTaBUTETH —
Ha3eMHbIE OpraHU3Mbl. B OCHOBHOM 3TO MOYBEHHBIE CAaNpPOTPOQBI, B MEHBIIIEM KOJIUYECTBE —
Mapa3uThl HACEKOMBIX M JIPYTUX OCCMO3BOHOYHBIX, TPUOOB, BBICIIUX PACTCHUM, TETNIOKPOBHBIX
JKHBOTHBIX M YCIIOBEKa.

st oTnena 3uroMMKOTa XapaKTepeH CBOCOOPa3HBIN MOJOBOM MPOIECC — 3UTOTaMusl, IPH
KOTOPOM CIIMBAETCSI COACPKUMOE IBYX KJIETOK, He audepeHIupoBaHHBIX Ha TaMeThl. Y
TOMOTAJUTMYHBIX BUJOB OOBEAMHSIOTCS KJIETKH OJTHOTO U TOTO K€ MUIIEIHS, Y TETEPOTATUTMIHBIX
— pa3HBIX MHUIIETHEB. Y OOINBINEH YacTH BHUJIOB MUIENUN TreTepoTaninyHblid. [locne cnusHus
KJIETOK Pa3BUBACTCS TMOKOSIIASCA 3UTOCTIOPa, MPU MPOPACTAHUM KOTOPOH oOpasyercst Tuda co
CIIOpPAHTHMEM Ha KOHILIE.

[TnecueBbie rpubbl. O4eHsr MHOTHE TPHUOBI HE O0pa3ylOT KPYMHBIX IJIOJIOBBIX TEN, HO
pa3MHOXKaITCA Takxke criopamu. [linecHeBble TpuOBI 00pa3yroT MHIETUI Ha xye0e, BapeHbEe U
IPYTUX TPOAyKTaxX. ['pud MyKop mpencTaBiseT co0oi Oenyro MymucTyro mieceHb. Crophl ke
00pa3yroTcst BHYTPH MIapOOOpa3HBIX CIOpaHrueB. Murenuit Mykopa He pa3fielieH Ha KIETKU, HO
siIep MHOTO.

3. Beicuume rpuobl. Otaesanl Ackomukora, basuauomukora, AHaMop(Hble TIpHOBI.
Crtpoenue, pusnoIornyecKue 0COO0EHHOCTH NUTAHUS U PA3MHOXKEHUSI.

Otaen Ackomukora. M3BectHo okono 30000 BuaoB cymuatsix rpuboB. PacnpoctpaneHst
IIMPOKO. BONBIMIMHCTBO campoTpodbl, 0OOUTaONIME B MOYBE, HA OPraHMUYECKUX CcyOcTparax, Ha
MUIIEBBIX NPOAYKTax (BBI3BIBAIOT MX mopuy). K ackommuiieraM OTHOCATCS MOYTH BCE TPHUOBI,
BXOJIAIINE B COCTaB JHIIAHWKOB. ECTh W mapasuThl pacTeHU M IKUBOTHBIX, TPHUOBI,
paspylaronife IpeBecuHy. ACKOMUIETh Pa3HOOOPA3HbI IO CTPOCHUIO: IPOXKIKH C OJMHOYHBIMU
MOYKYIOIUMHUCS KJIETKaMU M TPUOBI C KPYMHBIMU IJIOJIOBBIMUA TE€JaMH, HAIIPUMEP CMOPYKHU U
CTPOYKH.

Cymuatblie rprObl UMEIOT YWICHUCTHI MHOTOKJIETOYHBIN MUIIETUI

[Io mecty QopMHpOBaHUS CYMOK, OCOOCHHOCTSIM HUX CTPOCHHS W pe3ysibTaTaM
MOJICKYJIIPHO-TeHETUUECKUX HCCIICOBAaHMM BO MHOTHX CHUCTeMax I'puOOB oTAed ACKOMHKOTA
MOJpa3feNaloT  Ha  CleQyloluue  Kiacchl:  ApxeackoMuuersl  (Archaeascomycetes),
I'emnackomunersl unu ['onocymuateie (Hemiascomycetes), Dyackomuuersl — Hactosmue
CyMyarhble, 158107 [Tmogocymuarsie (Euascomycetes) " JlokynoackOMHIIEThI
(Loculoascomycetidae). I'pnb nmeHunun odpaszyeT 3eleHyI0 IleceHb. Munenuid pasieneH Ha
kineTkd. HekoTtopsle rudgnl  00pa3yloT Ha  KOHI[AX  KHCTEBHJHBIE  pa3BETBIICHUS,
3aKaHYMBAIOLIMECS LENOYKaMu crop. M3 meHnnmiia M3roTaBiauBalOT OJHO U3 M3BECTHEMIIMX
JeKapcTB - NeHUIWUIMH. [IpumeHsieTcs OH Npu THOMHO-BOCHAIUTENbHBIX 3a00JIEBaHUSX,
JIETOYHBIX 3a0o0NeBaHUSX W Jp. [IEHUIWIIMH OTHOCUTCS K aHTHOMOTHKAM - BEIECTBaM,
MOJIaBJISFOLIUM Pa3BUTHE MHOTHX OaKTepHil U BUPYCOB.

JposxxeBbie TpuObl. JIpoxiku - Takxke TpruObl, OJHAKO HE UMEIOT HACTOSIEr0 MULEIHS.
[Ton MHKpPOCKOTIOM BHJIHO, YTO JIPOXKH MPEACTABIAIOT cOOON TMO0 OTIEeNbHbIE KIETKH, JH00
LIENIOYKH, BOZHUKIINE B PE3ysIbTaTe Pa3MHOXKEHUS - TIOUKOBAaHUA. B TMKOM COCTOSHUU IPOAKU
He u3BecTHbl. Kak HekoTopble OakTepuu, OHM OCYLIECTBIISIOT Mpoliecc OpokeHus. Jpoxoku
pasnararot caxap ¢ o0pa3oBaHHEM CIHUPTa U YTIIEKUCIIOro rasa.

Bonbiioe pacnpocTpaHeHHEe UMEIOT TaKKe MyYHUCTasi poca KPbDKOBHHMKA M pO3, Hapuia
IUIOJIOBBIX IEPEBBEB, CIIOPHIHBS P’KU (BBI3BIBAET OTPABJICHNE) U MHOTHE APYTHE.

OTAEJ BASUIMOMUKOTA (BASIDIOMYCOTA)
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Otnen bazunnoMukoTa BKIIOYaeT TPUOBI ¢ KIIETOYHBIM MHIIETIHEM, 00beIMHSIOINE OKOJIO
30 Teic. BUIOB. BereratnBHOE pa3MHOKEHUE OCYIIECTBISICTCS YaCTSIMU MHUIICIHS, OUIUSIMU U
xnamujocriopamu. becrionoe pazMHOXKEHHE MPOMCXOTUT C TMOMOIIBIO KOHUAMN, HO OBIBaeT
peaxo. [lonoBoil mporecc — comaroraMusi — OY€Hb PACTSIHYT, M 3aBepIuaeTcss o0pa3oBaHUIM
6a3uauii ¢ 6a3uauocnopamu. OpraHoB MOJOBOTO Pa3MHOXKEHUS Y 0a3uIualbHBIX TPUOOB HET.

CymecTByeT TpH Tuma 6asuauii (puc.94): xomoba3uaus — OJHOKIETOUHAsA, OyTaBOBUIHAS;
rerepoba3uausi — COCTOUT M3 HIDKHEH paclMpeHHONM dacTu (rurnola3uius) U BEpXHEH,
SIBJIAIOIIEHCS. BBIPOCTOM HIDKHEH (3mmbazuaus); gparmoOa3zuius - pasjieieHa MONepeYHbIMU
NEPeropoikaMy Ha uyeTbipe KieTku. Pparmoda3uaun o0bIYHO 00pa3yroTcs M3 TOJICTOCTEHHBIX
MOKOSIIIUXCSI KIIETOK — TEIHOCIOP, TOATOMY HX €Ill€ Ha3bIBAIOT TeIN00a3HIUIMHU.

[lo tumy crpoenust Oasummii otaen basuaumommukora moxpas3iensioT Ha 3 Kiacca:
bazunnomunetsr (Basidiomycetes), Y crunarunomunietsl (Ustilaginomycetes), YpeaAnHOMHIICTHI
(Urediniomycetes).

[nsnoynsle rpuObl TOMUMO T'PUOHMIIBI 00Pa3yIOT IJIOJOBBIE TENa, KOTOPbIE B OBITY U
Ha3bIBalOT rpubamu. [1o10BOE TENO TakkKe COCTOUT M3 TU( U IEIUTCS HAa HUIANKY U HOXKY. C
HWDKHEH CTOPOHBI IUTSATIKA BUIHBI ITACTUHKY HITH OTBEPCTHS OY€Hb TOHKUX TPyOOUeK.

Paznuuator  TpyOuaThle M IlacTUHYaThle  TpHOBL TpyOwareie  rpuObl: Oenblii,
o10epe30BHK, MaclIeHOK 1 Jp. [ImacTuHYaThIe TPHOBI: CBIPOCKKA, OTICHOK, IUCHYKA H .

B TpyOoukax M Ha IUIacCTHHKaxX oOpa3yroTcs Membuaiiue cropbl. [lake B HEOOIBbIINX
TUTO/IOBBIX TEJIaX WX MIJUTHOHBI. [lomaB B OiaronpusTHBIE YCIOBHS, CIIOpa MpopactaeT B Tudy.
I'udsr pactyT, BETBATCS, YUCIO KIETOK yBenuuuBaercs. OOpasyercss MULIEIUN - Oerast TieceHb
Ha 3eMJIe, OTIaBIIHX JINCThSIX. B 3TOM BHe rpub MOKET MpeObIBaTh JITUTEIHHOE BpEMSI.

HInsmnounsle TprOBl BCACHIBAIOT M3 MOYBBHI BOJYy, MHUHEpaJbHBIC COJIM, OpraHUYECKHe
BemiecTBa. MHorue M3 HUX (HO HE BCE) MOTYT TOJyYaTh OpPraHHMYECKHE BEIIECTBA TOJIBKO W3
KopHe#l nepeBbeB. [Ipu 3TOM TH(BI TECHO OIUIETAIOT KOPEHb M JaKe NMPOHUKAIOT BHYTPH €T0
kietok. KopHu nepeBa, B CBOIO ouepe/b, MOIy4yalOT OT rpuba BOAY M MUHEpPAJIbHBIE COJH.
[TomoGHBIE CBS3M HA3BIBAIOTCS CUMOMO30M, @ CUMOMO03 MHULENUS Tprda ¢ KOPHIAMH - MUKOPH3a.
OnHY TPUOKI CBSI3aHBI JIHMIIE C ONPEICIICHHBIMHU JAPEBECHBIMH ITOPOIaMH (TI0JIOCHHOBUK - OCHHA,
non0epe3oBUK - Oepesa), Apyrue - ¢ HeCKOIbKuMU (Oenblil rpub - cocHa, enb, Ay0, Oepesa). He
00pa3yoT MHUKOPH3Y, HallpuMep, MIaMIHHBOHBI. [[03TOMY HX Jierde pa3BOJANTh HCKYCCTBEHHO.

BonbmuHCTBO HUIANOYHBIX TpUOOB  chenoOHBL. OnpHAaKO Ccpead HUX €CTb U
Majoche100HbIE M OYEeHb sIOBUTHIE I'puObl. Camble sI0BUTHIE T'pUOBI - OJieHBbIE TOTaHKH,
STOBUTHI TAK)KE€ MYXOMOPBI, JIO)KHBIE OIIATA, JIOKHBIE INCUYKU, TOPBKUI OOPOBHK H Jp.

['pubsi-napazutel. BepositHo, He meHee 30% Bcex rpuOOB - mapa3uThl pacTeHUM, a
HEKOTOpBIE BBI3BIBAIOT ONACHBIE OOJIE3HM JKMBOTHBIX M 4eJOBEeKa - MHKO3bl. HazoBem
BaXHEUIIIME TTApa3UTHUECKUE TPUOBI, BBI3BIBAIOIINE O0JIE3HU CETHCKOX03SIMCTBEHHBIX KYJIBTYP.

l'onoBueBble rpubbl. IlapasuTupyroT Ha MIIEHHULE, pPXH, KyKypy3e M JApPYrHX
CEITbCKOXO3SIMCTBEHHBIX 371aKaX. [Ipu3HaK mopaxeHus - YepHbIe, Kak Obl OOYTJICHHBIE KOJIOCKH,
HaroJIHEHHBIE CTIOpaMu rpubda.

XnebHas pxkaBunHa. [lopaxkaeT riaBHBIM 00pa3oM muIeHHIy. 3a JIeTO 00pa3zyercs
HECKOJIBKO TMOKOJEHUH CIIOp pPXKaBO-KPACHOTO 1[BETa, MOKPBIBAIOLINX JIUCThs U cTednu. Llukn
pa3BuTus rpuda o4eHb CcI0KHBIN. BecHoil u B Havase sieta oH pa3BuBaercs Ha Oapbapuce.

TpyroBuku. Tak Ha3pIBatoT TIpuObI, OOpa3yIOIIMEe MHOTOJIETHHE KOMBITOOOPa3HbIE
TUTO/IOBBIC TeNla Ha JepeBbsix. OHM MOTYT MUTATHCS YKUBBIMH KIIETKAMH JIEPEBBEB, HO TAKXKE H
MEpPTBOH JAPEBECUHOM.

4. Otaen JIMmaifHUKH - KJIaccH(puKanms, XapaKTepuCTHKA H 3HAYeHHe.

JIumaifHUKKM — UHTepecHas U cBoeoOpa3Has rpymmna rpu6oB. VX u3yueHHeM 3aHMMaeTcs
HayKa JIMXEHOJOTHsS. OTO  CHMOMOTHYECKHE OpraHu3Mbl, OOpa3oBaHHBIE TPUOOM
(retepoTpodHBIii MHKOOMOHT) W BogopocisiMu (aBTOTpodHBIH ¢GukoOonoHT). HacuutsiBaroT
ok0110 25000 BUIOB JIUIIAHHUKOB.
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Teno numaitHuKa IpeaCTaBIsIeT COOOH TAJIJIOM, WM CIIOCBHINE. Pa3nmu4aroT Tpu OCHOBHBIE
(G opMBbI TaJuIOMa JIMIIANHUKOB: HAKUITHBIE, JIUCTOBAThIE U KycTHCThIE (puc.147). Hakunusle, wim
KOPKOBBIC JMIIAMHUKA CO CIIOCBHUIIEM B BHJE TOHKOW TTAJKOW WM 3€PHUCTOM Oyropuartoii
MOPOIITKOBATON KOPOUYKH HACTOJBKO IUIOTHO CPACTAIOTCS C CyOCTpaToM, YTO OTACIHTh MX OT
Hero 0e3 MoBpeXIeHus Hellb3sl. K HaKUIMHBIM JTHIaifHIKaM TPUHAUISKUT 0Koao 80% BHUIOB.

JlucToBaThie NUITAMHUKY UMEIOT BUJ MEJIKMX YEIIyeK WM Yalle pPO3eTKOBHIHBIX, HHOT/IA
CHJIBHO W3PE3aHHBIX IJIACTHHOK pa3HooOpa3Hoi BennuuHBL. OOBIYHO OHHM MPUKPEIUIIIOTCS K
cyOcTpaTy MHOTOYHCICHHBIMH IyYKaMW TPUOHBIX TH( H JOBOJBHO JIETKO OTICISIFOTCS OT
cyOcTpara 6€3 3HAaUUTETHHOTO MTOBPEKIACHUS CIOCBHIIA.

KyctucTeie nUIIaifHUKKA WMEIOT BHUJ TOHKHWX HUTEH WM OOJee TOJICTBIX BETBSIIUXCS
WIMHIPHYECKUX CTBOJIUKOB, 00pa3yronux KycTuK. CIIOEBUIIE ITUX JIMIIAHHUKOB CPACTAETCs C
cyOcTpaTOM TOJIBKO B OJTHOM MECT€ CBOMM OCHOBAaHHEM M PACTET BEPTUKAIBHO BBEPX OT
cyOcTpara, BOOK OT HETO WJIM CBHCAET BHU3.

Pa3mMHOXKAIOTCS JUIIAWHUKA TOJIBKO BETETAaTUBHO, 4Yallle BCET0 MPOCTO OOJIOMKaMHU
Tammoma (pparmMeHTanus), HO MOTYT (OPMHUPOBATHCS U CHeNUAIbHBIe 00pa30BaHUS — U3UIUH U
COpeIHH.

JInmaiHUKA CTIOCOOHBI COXPAHSATH KU3HB MPU MOJHOM BBICHIXaHUU, HA0yXash U OXKUBas
MOCJIe TIEPBOTO JOXK/s. VX BIaXKHOCTh MOXET COCTaBJIAThH JUIh 2...10% cyxoi mMaccel, U Toraa
¢dboTocuHTe3 mpekpaimaercs. B Takom aHa0Mo3e HEKOTOpbIe BUABI MOTYT BBIICPIKUBATH SIPKHIA
COJIHEUHBIM CBET, CHJIBHOE HarpeBaHWe M X0joJ. Boay nummaiiHUKU CITOCOOHBI MOTJIONIATh KaK
U3 cybcTpata, Tak M BCEM TalIOMOM U3 Bo3ayxa. . M HaoOopoT, NUIIAWHUKKA OYEHb
YYBCTBUTEIBHBI K STIOBUTHIM BEIIECTBAM, COACPIKAIIUMCS B BO3yXe, OCOOCHHO K CEPHUCTOMY
ra3zy, KOTOpBIA paspymaeT XxjJopoguui. BoT modeMy IHITAHUKU UCTOIB3YIOT A OICHKH
YUCTOTHI BO3JyXa B TOPOJAaX W WX OKPECTHOCTSX, a TAKXKE MJisi KOHTPOJIA 3a BBHITIAJICHUEM
PaIMOAKTUBHBIX OCAIKOB.

JIumaitHUKA THPOKO PacIpOCTPAHECHBI B TYHApE, TAE CIyXXaT TJIABHBIM KOPMOM ISt
ceBepHOro ojeHs. Cienyer UMETh B BUJy, YTO PACTYT JIMIIAWHUKHN YpEe3BbIYAiHO MEJJIEHHO, Ha
0,1-10 MM B TOSI.

[[Iupoko HCHONB3YIOT JHUIIAWHUKA B MeaullMHe. braromaps ocoOeHHOCTSM CBoOei
XUMHUYECKON TMPHUPOJIbI, OHH OKA3hIBAIOT TMOJIOKHUTEIHHOE JICMCTBHE HAa OPTaHW3M B KaueCTBE
aHTHOMOTHUKOB U CTUMYJISITOPOB TOHYCA OpraHU3Ma.

Hcnonb3yroTes TUITAMHUKA M B Ka4€CTBE CHIPhs ISl Map(IOMEpPHOM MPOMBIITUICHHOCTH.
JInmaitHuKH cIy>»KaT TakKe ChIpheM IS MOJTYUYEHHUsI KpacUTeNeH.

Otnen JlumaitHUKY ToApa3nemsitoT Ha ABa kiacca: Cymyareie TUmaiHuku (Ascolichenes)
u basuauaneneie mumaiauku (Basidiolichenes).

1.5 Jlexknus 5 (2 )
Tema: «lapcTBo Pacrenust. Illoanapcreo Huzmme pacrenus uiau Boaopocan»

1.5.1. Bonipochl JJekumnu:
1. Hwmmme pacterms. OOmas  xapakTepuCTHKa  BOAOPOCIeH. DBomomus  Tena,
(OTOCMHTETHYECKOTO arnmapaTta, [oJIOBOro npoiiecca. YepenoBaHue siiepHbIX (as.
2. Knaccudukanus Bogopocieit. OTaensl: TMaTOMOBEIE, 3eN€HbIe, KpacHbIE U Oypble BOJOPOCIH.
3. 3HaueHue BOAOPOCIEH B MPUPOJIE U UX UCIIOIB30BAHUE YEITOBEKOM.

1.5.2. KpaTkoe conep:kaHue BOIIPOCOB:
1. Hwusmme pacrenus. OOmas XapakTepuCTHKa BOJOpOC/aeill. JBoONUS  TeJa,
(oTocUHTETHYECKOI0 annapara, NoJ0Boro npomecca. Yepenopanue siiepHbIx ¢as.

Bogopocan  (Algae), oOmmpHas ¥  HEOAHOPOAHas TIpynmna MPUMUTUBHBIX,
HAllOMUHAIONIMX PACTeHUS OPraHU3MOB. 3a HEMHOTMMH HCKJIIOYEHHUSIMH, OHHU COJEepKaT
3€JICHBI TMHUTMEHT XJIOPO(HIUI, KOTOPBI HEOOXOMUM JJIsl MHUTaHUS MyTeM (OTOCHHTE3a, T.C.
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CHUHTE3a TJIIOKO3bI W3 AMOKCHIA yriepoia U Boiabl. OYeHb PENKO BCTPEYArOTCS OECIIBETHBIC
BOJIOPOCJIHM, HO BO MHOTHX CIydasix 3€JIEHBIH XJIOpOQWIT MACKUPYETCsl Yy HHUX NMUTMEHTaMU
npyroro 1npeta. MakTUUECKHM CpelM ThICSY BHUJAOB, BXOJSIIMX B ATy TPYIIy, MOXHO HaWTH
(GhopMBI, OKpalIeHHbIE B JIFOOOW W3 TOHOB COJHEYHOTO CIIEKTpa. XOTS BOJOPOCITH HHOTAA
OTHOCST K HamOoJee NPUMUTUBHBIM OpPraHW3MaM, 3TO MHEHHE MOXHO MPUHATH JHIIL C
CYIIIECTBEHHBIMU OTOBOpPKaMU. JIeHCTBUTENHHO, Y MHOTHUX M3 HUX OTCYTCTBYIOT CJIOKHBIE TKaHH
U OpraHbl, CPABHUMBIE C XOPOLIO M3BECTHBIMU Y CEMEHHBIX PAaCTEHUM, MalOPOTHUKOBUAHBIX U
Ja)ke Yy MXOB U TEYEHOYHUKOB, OJHAKO BCE MPOIECChl, HEOOXOAUMBIE Ul POCTa, MUTAHUS U
Pa3MHOXKEHHS MX KIJIETOK, BECbMa, €CIU HE IMOJHOCTBbIO, CXOJHBI C MPOUCXOJAIIMMU B
pactenusax. Takum o6pa3oM, GU3NOIOTUYECKU BOIOPOCIH JOCTATOYHO CIOMKHHBI.

Bonopocnu — camble MHOTOYMCIICHHBIE, CaMble Ba)KHbIE JJIs TUIAHETHI U IIMPE BCETO
pacnpocTpaHeHHbIEe (POTOCHHTE3UPYIOIIKE OpraHU3Mbl. FIX MHOTO MOBCIO/IY — B IIPECHBIX BOJAX,
Ha Cylie U B MOpSX, YEro HEIb3sl CKa3aTb, HAlNpuMep, O IIEYEHOYHHMKAX, MXax,
MArOPOTHUKOBUIHBIX WJIM CEMEHHBIX pacTeHUsX. HeBOOpyXKEHHBIM TIa30M BOJOPOCIH 4YacTO
MOKHO HAOIOJaTh B BUJIC METKUX WJIM KPYITHBIX MATEH 3€JICHON WM WHAYE OKPAIICHHOUN MEHBI
(«TUHBI») Ha IOBEPXHOCTH BOJIBI. Ha moYBe WM IPEBECHBIX CTBOJIAX OHM OOBIYHO BBITIISAMIAT KaK
3eNieHasl WM CUHE-3€JIeHas CIu3b. B Mope clioeBuWIla KpyHHBIX BoJopociiel (MakpodUTOB)
HAIlOMHMHAIOT KpacHbIe, Oypble U JKeNThIe OJECTSIINE JTUCThS Pa3InuHON POPMBI.

Mopdonorust u amaromus. Pa3Mepsl BOAOpOCIeH IIHUPOKO BappUPYOT — OT
MHUKPOCKOITUYECKHX (HOPM TUAMETPOM WJIW JJTMHOM B THICSYHBIC JOJIM CAaHTUMETPA IO MOPCKUX
TUTaHTOB JUIMHOW Oonee 60 M. MHorue BOJOPOCIH — OJHOKIETOYHBIE MIU COCTOST W3
HECKOJBKHX KJIETOK, 00pa3yIOIIMX PHIXJIbIE arperaThl. HekoTopbie mpeacTaBisitoT coboit cTporo
OpraHU30BaHHbBIEC KOJIOHUH KJIETOK, HO €CTh U HACTOSIIIINE MHOTOKJIETOYHbIE OpraHu3Mbl. KieTku
MOTYT COCIUHSTHCS TOpIaMu, 00pasys IEMOYKH W HUTH — KaK BETBHUCTHIC, TAK U HEBETBHCTHIC.
Best cTpykTypa B 1eIOM HMHOTJA BBIMJISIIMT Kak MajleHbKUN AHMCK, TpyOka, OynaBa W Jaxe
JIepeBO, a HMHOIJa HAalOMUHAeT JIeHTY, 3BE31y, JIOJAOYKY, Iap, JHCT WJIH Iy4OK BOJOC.
[ToBepXHOCTh KJIETOK MOXET OBITh TJIaJIKON, WM YK€ TOKPHITON CIOKHBIM Y30POM M3 IIUIIOB,
COCOYKOB, IMOK U TpeOHEN.

VY OoNbIIMHCTBA BOJOPOCIEH KJIETKH MO OOLIeMy CTPOSHHIO CXOJHBI C 3€JICHBIMHU
KJIETKaMHU PacTeHUM, HapuUMep KyKypy3bl Wil ToMata. JKecTkas KiieTouHasi CTeHKa, COCTOsIIast
B OCHOBHOM U3 LEJUIIOJ03bl M TEKTUHOBBIX BEIIECTB, OKPYXAeT MPOTOILUIACT, B KOTOPOM
pa3ianyaroT SAPO U LUTOIIA3MYy C BKIIIOUEHHBIMU B Hee OCOOBIMU OpraHOMJaMH — IJIaCTUIAMHU.
CaMble BaXKHBIE W3 HUX — XJIOPOIUIACTHI, coepxkaimue xiaopoduul. B kneTke Takke UMEIOTCS
3aI0JIHEHHBIE JKUKOCTHIO TIOJIOCTH — BaKyOJIH, KOTOpPbIE COAEpkKAT pAaCTBOPEHHbBIE MUTATENbHbIE
BEILIECTBA, MUHEPAIbHBIE COJIM U Ta3bl. OJIHAKO Takasl CTPYKTypa KIETKH CBOMCTBEHHA HE BCEM
BOZIOPOCIISIM. Y JTMaTOMOBBIX OJHHM WX BaKHEWUINUX COCTABIAIONINX KIETOYHOW CTEHKH
SIBIIICTCS. KPEMHE3EeM, CO3/IAI0IINN KaK Obl CTEKJISIHHBIA MaHIMPb. 3€JCHBIN 1BET XJIOPOTIIACTOB
4acTO MacKHUpYyeTcs IpYTMMH BEIIeCTBAMHU, OOBIYHO — HUTMEHTaMHU. Y HEOONIbIIOro 4ucia
BOJOPOCIEH KECTKOW KIIETOUHOM CTEHKH HET COBCEM.

Jloxomonnsi. MHOTHE BOJHBIE BET€TATUBHBIC KIETKH W KOJOHUU BOJOPOCIIECH, a TaKKe
HEKOTOPBIC THUIMBI UX PEMPOAYKTUBHBIX KIETOK JBHXKYTCS JOBOJHHO OBICTPO. OHM CHAOKEHBI
OTHUM WJIM HECKOJIbKUMH OWYEBUIHBIMH TPUIATKAMH — JKTYTHKaMH, OWEHHE KOTOPBIX
MPOTAJKUBAET UX CKBO3b TOJIIY BOJbl. HEKOTOpbBIE JIMIIEHHBIE KJIETOYHONW CTEHKH BOJIOPOCITH
CIIOCOOHBI BBITATHUBATH BIEPE] YaCTU CBOETO TeNa, MOATATUBATh K HAM OCTAJIbHBIC W 3a CUET
ATOTO «IOJ3TH» MO TBEPABIM TMOBEPXHOCTSIM. Takoe NBIKEHUE HAa3bIBACTCS aMEOOUIHBIM,
MOCKOJIbKY TPUMEPHO TakK K€ MepeMelaloTcs BceM u3BecTHble aMeObl. IlpsimonuneliHas wiu
3Ur3arooOpazHasi JIOKOMOITUSI JAMATOMOBBIX — OONajareneil TBepJOW KIETOYHOW CTEHKH, —
BEpPOSTHO, OOYyCJIOBJIEHa TOKaMH BOJbBI, CO3/1aBa€MbIMH  PA3JIMYHBIMU  CTPYHYaTbIMHU
IBUWKCHUSIMH WX IUTOIUIa3Mbl. CKONbKEHUE, MOJI3aHue, BOJIHOOOpa3zHOe mepemelneHue Oosee
WIM MEHEe >KECTKO MPHUKPEIUIEHHBIX K cyOcTpaTy BOAOpPOCIEH OOBIYHO COMPOBOKIACTCS
00pa30BaHUEM U Pa3KIKEHUEM CIIH3H.
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Pasmuoxxenue. IlouTn Bce ONHOKIIETOYHBIE BOJOPOCIM CHOCOOHBI PAa3MHOXKATHCS
pocThIM AeneHueM. KneTka nenurcst HaaBoe, 00e JouepHHe KIETKH — TOXKE, U 3TOT Mpoliecc B
NPUHIUIE MOXKET UATH A0 OeckoHeYyHOCTH. IToCKONbKy KiieTka MorudaeT TOJIBKO B pe3yJbTare
«HECYACTHOT'O Cllyyas», MOKHO TOBOPHUTH O cBoero poja Oeccmeptuu. OcoOblil ciywail —
KJICTOYHOE JICJIEHHE Y JAMATOMOBBIX. VX MaHIMpPh COCTOUT U3 JABYX IOJIOBUHOK (CTBOPOK),
BXOJIIINX APYT B JIpyra, Kak JIB€ 4acTU MbUIbHUIIBL. Kaxknas godepHsis KieTKa MoIydaeT OJIHYy
POIUTENBCKYIO CTBOPKY, @ BTOPYIO IOCTpauBaeT caMa. B pesynbpTaTe y AMaTOMEMN OJIHA CTBOPKA
MOKET OBITh HOBOM, a BTOpas — MOJYyYeHHON B HAcCJeICTBO OT jajiekoro mpenka. [Iporommact
HEKOTOPBIX BEreTaTHUBHBIX KJIETOK CHOCOOEH pa3ieisaTbes ¢ 00pa3oBaHMEM IOABMKHBIX HIIU
HEMOJIBIKHBIX criop. M3 HUX mocie AMUTEeNbHOTO WM KOPOTKOTO MEpHo/a MOKOSI pa3BUBACTCS
3pernasi BOJOpOCib. ITo oaHa U3 ¢popM Oecrionoro pazMHokeHus. [Ipy mojJoBoM pa3MHOXKEHUH Y
BOZIOPOCIIEH (OPMUPYIOTCS MYKCKHUE U JKEHCKHE TIOJIOBBIC KJIETKU (TameTsl). MyskcKasi rameTa
CIIMBAETCA C >KEHCKOM, T.e. MPOMCXOIHUT OIUIOJOTBOpEHHE, U oOpasyercs 3urota. [locnmennsis,
0OBIYHO TIOCTIE IEPUO/Ia MOKOS, JUIAILIErocs B 3aBUCMMOCTH OT BHUJIa BOAOPOCIEH OT HECKOIbKUX
Heslenb 70 HECKOJbKHX JIeT, HAaUMHAeT pacTd M JaeT B KOHEYHOM HTOre B3POCIYI0 OCOOb.
["ameThl cUIbHO BapbUPYIOT MO pa3mepam, ¢GopMe U MOJBUKHOCTU. Y HEKOTOPBIX BOAOPOCIE
My’)KCKasi M JKEHCKasi TaMeThl CTPYKTYpPHO CXOAHBI, a y JPYIMX 4YETKO pa3IM4yaroTcs, T.e.
MPEJICTaBISIIOT CcO0OM crepMuUM M sifliekyieTkd. TakuM 00pa3oM, IOJOBOE Pa3MHOXKECHHE
BOJIOPOCIICH HMEET MHOXKECTBO ()OPM U YPOBHEH CIOKHOCTH.

Bomopocnu — oburtatenu Boasl. OHHM KUBYT B BOJOEMax C KpaCHOM BOJOMW, COJICHOM, a
€CTb U TaKHe, KOTOPbIE )KUBYT Ha KOPE I€PEBBEB.

Bonopocinu:

— OJIHOKJIETOUHBIE (XJITaMUJOMOHAA, XJIOpeIIa)

— MHOTOKJIETOUHBIE (yJIOTPUKC, CIUPOTHPA).

2. Kuaccupuxanusi Boaopocieil. Otaesabl: 1MaTOMOBbIE, 3eJI€HbIe, KpPacHble M Oypble

BOJAOPOCIH

Hapnapcerso Ilpenbsnepubie, napcreo JApodsinku, oraen Iuanodakrepun nwim Cune-

3eJIeHble BOIOPOCJIH.

bnaronapst OonpIIOil M3MEHYMBOCTH TPU3HAKOB B 3aBUCHUMOCTH OT YCJOBUH Cpeipbl,
YHCIIO BUJIOB, YKa3bIBAEMbIX Pa3HBIMU aBTOpaMu Juist otAena [{uanoOGakrepuii pe3ko oTiinyaercs
(200...2000).

B Openbypxbe BbIsiBICHO 3 Kkimacca, 5 mopsiakoB, 20 cemeilictB, 34 poma, 142 Buma wu
BHYTPUBH/JIOBBIX TAKCOHOB.

[{nanoGakTepuu — (HOTOTpOdHBIE MPOKAPUOTHI, paHEE HA3BIBABIINECS CHUHE-3CJICHBIMU
Bojopocisimu  (Cyanophyta). He umeror odopmiennoro spa. IHK coxepxurcs B KieTKe
¢ ¢y3HO B BUAE HUTEH, KOTOpbIE HE MOKPBITH 000si0ukoi. MukcoTpods! . PacnpocTpaneHsl
IIOBCEMECTHO

HaubGonee wu3BecTHbIE TMpEACTaBUTENN: MHUKPOLMCTUC, TJIEOKarca, OCHMLISTOPHS,
CIMpPYJIMHA, aHaOeHa, HOCTOK.

Hoauapcreo barpsinku uian Kpacueie Bogopoc.u.

Otnen Kpacubsle Bogopocnu uinn barpsaku nHacuuthiBatoT 6osiee 600 pomos, oxono 3800
BugoB. B OpenOypxbe BblsiBIEeH 1 BHUI KpacHbIX Bojopociiedl. KpacHble Bomopociu wiu
OarpssHKM TMOYTH MCKIIIOYUTEIBHO MOPCKHE BOJOPOCIM, HMEIOT 3alacHOe BEIIEeCTBO —
«OarpsHKOBBIN Kpaxmall», OT Hoja mpuoOpeTaromuii Oypo-KpacHbId IBEeT. OTIMYNUTETHHOU
4epTOi SBISETCS IOJIHOE OTCYTCTBHE JKIYTHKOBBIX CTaauii M ocobas (opma ooramHOro
mporecca

Haubonee wu3BecTHble TMpelacTaBUTENH: MOphuUpa, HEMaJHOH, OaTpaxocrnepmyM,
aH(peTpIns, TOTUCU(POHHUS.

OTAEJ JUMATOMOBBIE BOJOPOCJ/IN
JluaTOMOBBIE — OJHOKJIETOYHBIE WM pPEXKe KOJOHUAIBHBIE MHKPOCKOINYECKUE
OpraHu3MBbl BEChbMa DPa3HOOOpPa3HOW (HOPMBI — TPEYrOJIHHOH, MPSIMOYTOIBHOH, CHEpUIEecKOil.
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KiieTkn mokpbIThl MaHIKUpPEM U3 KpEMHE3eMa, IIEJUTI0JIO3HAs KIIETOYHAs CTEHKa HE BBIpa)KEHa.
OTnuuutensHass OCOOCHHOCTh JUATOMOBBIX BOJOPOCIEH — CHMMETPUYHOE CTPOCHHE Teila U
HAIMYUE y KaXJOTro MPOTOIUIaCTa BMECTO OJHOW CIUIONIHOW CTEHKH ABYX CTBOPOK (mex).
Bepxusist cTBOpka (KpbllIeuka) — snumexka — 3aX0IUT KpasMU Ha HUYKHIOIO CTBOPKY (JOHBIIIKO)
— eunomeky, Kak 3TO HMEET MECTO B KOpoOKax C Kpblmkamu. Kpas CTBOPOK HUMEIOT
OCCCTPYKTYpHBIC nosckogvle Konblla. CBOMMHU TOSICKAMHU, OTOSCHIBAIOIIMMH KJIETKY COOKY,
SMUTEKA U TUIMOTEKA CKPEIUIAIOTCS APYyr ¢ apyrom. Kaxaas cTBopka (TUIOCKas CTOpOHA) UMEET
OYCHb Pa3HOOOpa3HYI CTPYKTYpYy TMOBEPXHOCTH, YTO UMEET BaXXHOE 3HAYCHUE TIPH
OMpeNeNeHUN JuaToMe. 3amacHble MPOAYKTHl MPEACTABICHBI JKAPAMHU, BOJIOTHUHOM,
JIEUKO3UHOM; KpaxMaJl OTCYTCTBYET.

JnaTomen pa3MHOXKAIOTCSl BETETaTUBHO, JICJICHUEM KIIETOK.

Obmee uyncno BuaoB Oonee 10 Thicsuy. B OpenOypxbe BbisiBIeHO 20 BHUIOB H
BHYTPUBUJOBBIX TaKCOHOB, OTHOCSIIMXCS K OZHOMY Kiaccy, 2 mopsiakam, 2 ceMmenctBam, 4
poaam.

B kauectBe coznmaTeneil OpraHMYECKOro BEUIECTBA B BOJOEMaxX JUATOMOBBIE 3aHUMAIOT
Cpenu BCEX BOJOPOCIEH MEpBOE MECTO, UTPAIOT OOJIBIIYIO POJIb B IJIAHKTOHE, BaXKHBINH OOBEKT
MUTaHMUSI BOJHBIX OECIIO3BOHOYHBIX JKUBOTHBIX W PBIO. [IOCKONBKY CHIBHO OKpPEMHEBIIIHE
000JI0YKH COXPAHSIOTCSI HEM3MEHHBIMU TTOCJIE OTMUPAHUS BOJOPOCIEH, TO B MECTaX MacCOBOTO
pa3BUTHsL TUAaTOMEH 00pa3yloTcs OOIIMPHBIE OTIIOKEHHWS, W3BECTHBIE KaK JMATOMOBAsl 3eMIIS
VI KUA3EJIbIYp, UCIOJIB3YIOMIMICA KaK MOJUPOBOYHBIN MaTepHra, MPUMEHSIEMbIN JJISI TEIJIOBOM
M30JSILMK, KaK CBS3YIOIIAas Macca MpPU M3TOTOBJIEHUU JUHAMUTA. SIBIsETCS MPEKpPaCHBIM
a7COpOCHTOM, TIO9TOMY HCIOJIB3yeTCSl B  THUIICBOW, XHMHYECKOM W  MEIUIIMHCKOU
MPOMBILIIEHHOCTH.

N3BecTeH Tak Ha3bIBAEMBI TMATOMOBBIM aHAN3, HA OCHOBAHUHM KOTOPOTO CHEIUAIUCTHI
MOJTy4ar0T XapaKTePUCTHKHU BOJIOEMA WU MOPObI, OTKYa 3T AUATOMEH OBLIN B3SITHI.

HawnGoiee n3BecTHBIC MpECTABUTEIN: THHHYJISIPUS, HABUKYJIA, THATOMA, [IUKJI0TEIIIA.

OTHAEJI BYPBIE BOJOPOCIJIN

Otnen  Bypble  BOAOpOCIM ~ HACUMTHIBAET 1500 BHIOB  MHOT'OKJIETOYHBIX,
MPEUMYIIECTBEHHO Makpockonudeckux (60-100 M nauHBI) MOpCKHMX Bojopocieit. Tammom
CaMbIX MPOCTEHIINX U3 HBIHE KUBYIIUX OYPBIX BOJAOPOCIEH TeTepOTpUXalIbHbBIN, TPOMATIHOE Ke
OOJIBIIIMHCTBO WX UMEIOT KPYITHBIE KOMITAKTHBIC TAJJIOMBI JIO)KHO — HMJIM HUCTHHHO TKaHEBOTO
cTpoeHus. Hu 0JTHOKIETOUHBIX, HU KOJIOHUATBHBIX ()OPM HET.

Oxkpacka OT 3eJICHOBATO — OJIMBKOBOW JI0 TEMHO — Oypoil M3-3a OOJILIIOr0 KOJIWYECTBA
(GyKOKCaHTMHA W JPYTrUX KCAaHTO(PWIJIOBBIX MUTMEHTOB, HMEETCs XJIopopwini a u c,
KapOTHHOHIBI. XpoMaTodOphl B BHJIC AUCKOB HITU 3€PEH.

['maBHBIN 3amacHOM MOPOAYKT — JIAMUHAPUH, Y HEKOTOPBIX — HIECTHATOMHBIA CHUPT
MaHHUTOJI, & TaKXKe Macio. MoHaIHbIe KIETKU (300CTIOPHI U TaMEThI) UMEIOT TJIa30K U OOBIYHO
1B JKTYTUKA — 2emepoKOHmHuble W cemepomopghHvie. KIeTK UMEIOT CHUIIBHO OCIU3HSIOLIUECS
CTEHKH, COCTOSIIHUE W3 IIEJUTIONIO3bI, MEKTUHOB, aJIbIMHATOB; COAEPKAT OAHO SAPO, OJHY WU
MHOT'O BaKyoOJIeu

Pa3zMHoxeHHne — BereTaTuBHOE, O€CIOII0€, MOJI0BOE.

Bce 6ypsie Bogopocnu, 3a uckiarodeHueM nopsiaka dOykaiabHble, Y KOTOPBIX OTCYTCTBYET
Oecrioyioe pa3MHOXKEHUE B KOTOPBIE SIBJISTFOTCS AUIUIOHTAMHU, OOHAPYKUBAIOT CMEHY TCHEPAIIHIA:
OJTHU — U30MOP(HYIO, IPYTUE — TeTepOMOP(PHYIO.

[To nexotopeim nannbpiM (K.B. IlomkoBa, 2005 r.), otmen JlmatroMoBbIE BOIOPOCTH
oTHOCAT B 1apctBo Chromista.

Hawubonee nu3BecTHBIE TPECTABUTENH: SKTOKAPITYC, JaMUHApHs, QyKYC.

OTJEJI 3EJIEHBIE BOJIOPOCJIN
Camprit 60TBIION OT/IEN BOJOpOCTeH, HacuuThiBaeT okoiio 20 Teic. BUaoB. B OpeHOypxbe
BBISIBJICHO 378 BHJOB 3€JEHBIX BOJOPOCICH OTHOCSAIIMXCA K 2 Kiaccam,9 mnopsakam, 35
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cemeiictBam, 103 pogam. OOHUTAIOT MPEUMYIIIECTBEHHO B MIPECHBIX BOJAX, €CTh U B MOPSX, OYCHb
HEMHOTHE TPHUCTIOCOOMINCHh K JKU3HH B YCJIOBHSIX MEPUOAMYECKOTO YBIAKHCHHS: Ha TOYBE,
KOpPKE JIepEBhEB, 3a00pax, I[BETOYHBIX TOPIIKAX, U T.J.

[IpencraButenn  oTAeNa CTOST HAa CaMbIX pa3HBIX CTYNEHSIX  MoOpQogoruueckon

mupdepeHnuanMy  TaluloMa — MOHAJHOM, MalbMEIUIOUTHOW, KOKKOWJHOW, HHUTYATOH,
cupoHOBOM, TKaHeBOW. OpraHbl JABIKCHHUS Y MOABWKHBIX (OpM — ABa, PEKe UYETHIPE HIH
MHOTO JKTYTUKOB — W30KOHTHbIE M  HM30MOp(HBIE, TIaJKUe WM TOKPBITHIE TOHKUMU

macmueonemamu, y HEKOTOPbIX demryiikamu. KieTkun nojaBisromero OOJBIIMHCTBA 3€JICHBIX
BOJIOPOCTICH MOBEpX IMTOIIA3MaTHYECKOW MeMOpaHbl MOKPBITHI EJITIOJIO3HONH 000JI0YKOH,
OOBIYHO OJHOSJIEPHBIE, HO €CTh U MHOTOSIEpHbIC, y OOJBIIMHCTBA €CTh KPYITHAsi BaKyoOJlb C
KJIETOYHBIM COKOM. XpoMaTo(opbl OKpY>KeHbI 0007104YKON U3 2 X MeMOpaH. OKpacka 3eJeHBIX
BOJIOpOCIIEH Takas e, KaKk y BBICIIMX pacTeHUH, XJIopopwuisl a U B IpeolnagaroT Hax
kapotuHounamu. ®opma xpomaToopoB camas pa3HOOOpa3Has: dYallleBHIHAs, JICHTOBHUIHAS,
KOJIbIIEBU/IHAS, TUIACTHHYATAs, 3Be3q4aras, 3€pHHUCTas, OTIMYAIOTCS OHM MO BEIMYMHE W IO
yuciay uX B KiIeTke.  [lupeHoun, NOTrpyKeHHBII B CTpoMy Xpomarodopa, NpPOHU3AH
TUJIaKOUJIaMU. 3allacHON Moyicaxapuj KpaxMai OTKJIaIbIBaeTCsl BHYTPH XpoMaTtogpopa — BOKPYT
NUpeHouaa U B cTpome. PasMHOKEHHE BereTaTuBHOE, OECIooe U MOJI0BOE, MOJIOBOI Mmpoliece
oTaM4YaeTcss 0OJIbIIMM pazHooOpasueM. MIMeroTcsi BCeBO3ZMOXKHBIE ITUKIbI Pa3BUTHUS (TaIlJIOHTHI,
JMIIOHTHI, U30reTepoMopdHas cMeHa reHepauuil). Psag sTux Bogopociel MOKUHYIH BOIHYIO
cpeay, W Nepeluln K Ha3eMHOMY CYILIECTBOBaHMIO. Bce ckazaHHOE 3acTaBisieT UMEHHO CPEIU
3€JIEHBIX BOJOPOCIIEN UCKATh POJAOHAYAIBbHUKOB BBICIINX PACTECHUH.

[lpencraButenu: xJIaMHIOMOHANa, XJIOpe/Ula, YIOTPHUKC, Kianodopa, CIUpOrupa,
KIIOCTEPUYM, Xapa.

Bce nepeuncnennsle MpeCTaBUTENN PA3IUYHBIX OTAEIO0B BOJOPOCIEH OyayT MOIpOOHO
paccMaTpuBaThCs Ha JIAOOPAaTOPHO-IPAKTUUECKUX

3. 3HaueHne BOAOPOC/ICH B IPHUPOJE H UX HCIO0JIB30BAHHE YeT0BEKOM.

YesoBek MCTONB3YET BOAOPOCIN B XO3SHCTBE, YIOTpeOIsIeT X B mumly. Bogopociu sSBisroTes
MIPOU3BOIUTENSIMH IEPBUYHOTO OPraHUYECKOro BellecTBa. Bogopocian moajiepKuBaroT ypoBEHb
kuciopoga B arMmochepe. M3 Bomopocnedl MOMy4arOT MHOXKECTBO XHMHYECKHX BEIIECTB,
HEOOXO/IMMBIX YeNIOBEKY: allbI’MHAThl; arap; KHU3eNbryp; JaMUHApUs HCIOJb3yeTCs B MHILY,
nopdupa — HaACTOSALIUI JETUKAaTEeC; OJHOKJIETOYHAs BOAOPOCIb — XJIOpEJla UCIOIb30Balach B
Ka4yecTBe JJabopaToOpHOro 00BEKTa B KOCMUYECKHX MCCIIEIOBAHUSAX.

Kpome monb3sl BOJOpPOCIM MOTYT HAaHOCHUTH OINPEACIEHHBIM BpeXN, HAIpUMeEp INpU
pa3jIokKEHUH OCTAaTKOB B BOJOEME HAKaIJIMBAETCS OrPOMHOE YHUCIO a’3pOOHBIX OakTepui,
KOTOpBIE MpPHUBOJAT K PE3KOMY MHCTOILEHHUIO 3alacoB KHUCIOpoJa B Boae. B pesynbrate
Ha4YMHaeTcs THOeNb BCeX APYTruX OpraHu3MOB BOJIOEMA.

1.6 Jleknus 6 (2 4yaca)
Tema: «ApxeroHuanabHble PACTEHUSD)

1.6.1. Bonipockl Jekumnu:
1. IIpoucxoxaeHue u KiaccupHUKaIMs CopoBbIX pacTeHui. OOI1ee HarpaBieHHE SBOJIOLUH.
3Ha4YeHHE CIIOPOBBIX PACTECHUM.
2. IlpoucxoxeHue, o0Ias XxapakTeprucTuKa U kinaccuuxamnus ['onoceMeHHbIX.
3. DBOJIOIMOHHBIE CBSI3M TOJOCEMEHHBIX C BBICIIMMHU CIIOPOBBIMHM pPACTEHHUSIMH. OCHOBHBIE
MIPEACTABUTENIN U UX XO35MCTBEHHOE 3HAUCHUE.
4. buosornueckue NpenuMyIecTBa CEMEHHBIX PACTEHUN

1.6.2. KpaTkoe conep:kaHue BOIPOCOB:
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1. Ilpoucxo:kaenue u Kiaccupukanus COpPoBbIX pacTenuii. O01ee HanpaBJieHUe
IBOJIOIMHU. 3HAYEHUE CIIOPOBBIX PACTEHUIA.

Beicume pacrenust, unu Hazemusle pacteHust, Wi DMOpUOPHUTHI — THII 3€JI€HbIX PACTCHUH,
KOTOPBIM CBOMCTBeHHa nudepeHanys TkKaHeld, B OTIMYNE OT HU3LINX PacTeHUN —
Bogopocieil. K BbICIIMM pacTeHHsM OTHOCATCS MXH U COCYIMCTHIE PACTEHUS
(manopoTHNUKOOOpa3Hble, MCUIOTOBBIC, XBOUICBUIHBIC, IIAYHOBUIHBIC, TOJOCEMEHHBIE

Y IOKPBITOCEMEHHBIE).

OBOJIONKS BBICIIUX PACTEHUN TECHO CBs3aHa C BBIXOJOM Ha CYyIIy M 3aBOEBAaHUEM
HA3E€MHBIX HUII.

Pa3Burtue crienuanu3upoBaHHBIX TKaHEH OBLIO BayKHBIM YCJIOBUEM I BBIXOJA PaCTEHUI
Ha cyury. Jns KoMGOpPTHOTO CYIIECTBOBaHMS B BO3AYIIHOM cpele pacTeHUsiM ObLIO
HEOOXOUMO pa3BUTh KaK MHUHUMYM dnuaepMuc C ycTbuuamu JJI8  3alIUTHl  OT  BBICHIXaHUS
U TemioobMeHa U HpOBO[[SIH_[I/Ie TKaHU JJIA O6MeHa MUHCPDAJBHBIX W OpPraHMYCCKHUX BCHICCTB.
Pe3ynpTaToM BBIXOAAa pacTeHM Ha CylIIy TakKe CTallo pas3/ielieHHe OpraHu3Ma pacTeHHs
Ha KOpeHb, cTebenh U JHCT.

bonwimoe paszHooOpaszue yCIIOBHH CYyIIECTBOBAaHUS HA3eMHOW JKM3HU OOBSCHSET
ype3BbluaiiHoe GoratcTBo (opMm pacteHuil. Ho, HecMoTpst Ha pa3HOoOpa3ue BHEIIHEro BUAA,
BCEM BBICIIMM PAaCTEHHSIM CBOMCTBEHEH OJMH THII MTOJIOBOTO MIpolecca (ooramus) U Ba BapUaHTa
OJTHOTO THIIa CMEHBI SJIEPHBIX (a3, UM «CMEHBI MOKOJICHUN (reTepOMOp(HBIE LIUKIIBI PA3BUTHS
¢ mpeobnamanueM JHMOO cnopodura, OO rameropura). Bo Bcex cimydasx o0a «IMOKOJICHUS) —
reMaToUT ¥ CIOpoPUT — PazTUYAIOTCS MOP(OIOTUIECKH, ITUTOJIOTUYECKH U Ouosiornyecku. B
ABOJIIOLIMHU MOYTH BCEX OTJIEJIOB BBICIIMX PACTEHUH (32 HCKIIOYEHHEM MOXO000pa3HbIX) B IIMKIIAX
pa3BUTHA MpeodaasaeT cropodur.

YeM HMXKE ypOBEHb HSBOJIIOIIMOHHOTO PAa3BUTHS BBICIIUX PACTEHHUM, TeM B OoJjblueil
CTENEHH UX MOJIOBOH IMpOoIecC 3aBUCUT OT HalW4uus BOJbL. Y Ooyiee MPUMHUTUBHBIX PacTEHHUH
(HampuMep, TUTAyHOB, XBOIIEH, MAMTOPOTHUKOB M OCOOCHHO MXOB) HEKOTOpHIE (ha3bl Pa3BUTHUS
OpraHu3ma IpOUCXOJAT TOJIbKO B Boae. OHa HeoOXoauMa il aKTUBHOTO MEPEBMKEHUS
MY>KCKHX IOJIOBBIX KJIETOK MPHU OIUIOJOTBOPEHUH, a CAMO IOJIOBOE «IOKOJEHHE» (raMeTouT)
TOKE€ HYXAAETCA A CBOErO CYILIECTBOBAHMS HMHOTAA B OYEHb 3HAUUTENIBHON BIIAXKHOCTH.
BeposiTHO, npeaku BBICIIMX pAacTEHH KWK B BOJHOM cpelie, Te NMPOXOJWIN U BCE CTAIUHN UX
pa3BUTHS.

Bricmye pacTeHus, BEpOSTHO, MPOM3OLUIM OT KakuUX-TO Bogopocieil. O6 stom
TOBOPUT TPEXKJAE BCErO TO, YTO B I'€OJOTMUYECKONM MCTOPUU PACTUTEIBHOTO MHpa 3P€ BBICIIUX
pacTeHuil MpealecTBOBaia 3pa BoJopociel. B mofb3y 53TOro MNpeanonoKeHUs TakkKe
CBHUJIETEIILCTBYIOT, HallpuMep, CleAyroume (GpaxTol: 1) cxoncTBO Hambosee IpeBHEH U yKe
JABHO BBIMEpIIEH TPYIIbl BBICIIUX PACTEHU — pPHUHHUODUTOB — C BOJOPOCISAMU U, B
YaCTHOCTH, OUEHb CXOJHBIM XapaKTep UX BETBJICHMUS;

2) CXOACTBO B YEpEJAOBAHHWU «IOKOJEHHUN» BBICHIMX PACTEHUH UM MHOTUX
BOJIOPOCIIEH;

3) HamM4Ke KIyTHKOB M CIIOCOOHOCTh K CAMOCTOSITEIbHOMY IUIABAHUIO Y MY KCKHX
MOJIOBBIX KJIETOK MHOTHX BBICIIUX PACTCHH;

4) cXOJCTBO B CTPOECHUU M PYHKIHSIX XJIOPOIIACTOB.

[IpennonaratoT, 4TO BBICIIME PACTEHHUS MNPOU3OILIM CKOPEE BCETO OT 3€JEHBIX
BOJIOPOCJIEH, TPECHOBOIHBIX UM COJIOHOBATO-BOJIHBIX.

HasemHble yciioBus CyIIECTBOBAaHUS PE3KO OTIMYAIOTCA OT YCIOBHMM )KM3HH B BOJIE.
Ha 3emue BbIciIee pacTeHHe KMBET OJJHOBPEMEHHO B JBYX CYILIECTBEHHO pa3HbIX cpenax. B To
BpeMs Kak HaJ3eMHBIE €ro 4acTu MPHUCIIOCOOMIINCH K *KM3HU B aTMoc(depe, MoJ3eMHbIE OpraHbl
MPOBOJAAT CBOIO KHM3Hb B MoYBe. BoznymHas cpena xapakTepusyeTcst ropasfo OoJIbLIINM
CoJIepKaHUEM KHUCIIOpOAa, YeM BOJHAs, a MOYBEHHAs — HWHBIMH YCJIOBHUSIMHU MHUHEPAJIBbHOTO
nUTaHusE 1 0co0eHHO BoJocHaOkeHus. [loaTomMy nepexoa MpeaKoB BBICHIMX PACTEHUN B ITH
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http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B5%D1%82%D0%BE%D1%84%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D0%BE%D1%84%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%9E%D0%BE%D0%B3%D0%B0%D0%BC%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%B1%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D1%8C
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8_%D0%B7%D0%BD%D0%B0%D1%87%D0%B8%D0%BC%D1%8B%D0%B5_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BE%D0%B1%D0%BC%D0%B5%D0%BD
http://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D1%8C%D0%B8%D1%86%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BF%D0%B8%D0%B4%D0%B5%D1%80%D0%BC%D0%B8%D1%81
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BD%D0%B8%D1%88%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D1%81%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%BE%D1%81%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%83%D0%BD%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%A5%D0%B2%D0%BE%D1%89%D0%B5%D0%B2%D0%B8%D0%B4%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D1%81%D0%B8%D0%BB%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BF%D0%BE%D1%80%D0%BE%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9C%D1%85%D0%B8

COBEPILEHHO HOBBIE JUI HUX YCJIOBHUS OOMTAHHS MOT MPOM3OHTH JIHUIIL MO Mepe BBIPaOOTKH
CHELMANBHBIX TMPUCTIOCOOICHUN Ui BOJOCHAOXKEHMs, Ui 3aIIMTHl IOJIOBBIX OPraHoB OT
BBICBIXaHUS M JuId oOecrieueHHs IMoJIoBoro mpoiecca. llpucnocoOiieHust 3TH BBIPa3WIUCh B
BO3pACTAOIIEM pPacXOXkIECHUHU cropoduTa U rameToduTa U B MOSIBICHUU 3AIUIICHHBIX CIOEM
CTePHJIbHBIX KJIETOK MHOTOKJIETOYHBIX IOJIOBBIX OpPraHoB; B TIIyOOKoW Mopdosiornuyeckoit
muddepeHnranuy  cnopodpuTta W BO3SHMKHOBEHMHM MHOTOKJIETOYHBIX BMECTWJIMIL  CIIOP
(criopaHrueB); B Ppa3BUTHH TPOBOAAIICH M MEXaHHYECKOM CHCTeM TKaHEH, TIOsIBICHUH
SNUAEPMBI, YCTBUIl U T. JA. DBOJIOLUHUS OOJBIIMHCTBA BBICHIMX DPACTEHUH, 32 HCKIIOYCHHEM
BTOPUYHBIX BOJHBIX (OpM, IUIa TO IMyTH BO3PACTAIOIIETO MPHUCIOCOOTICHUS K YCIOBUSIM
Ha3eMHOTI'0 CYIIECTBOBAHUS.

HenaBHO OBIJIO BBICKA3aHO MPENIOIOKEHHUE, YTO TIEPEX01y BOAOPOCIEBOrO MpeaKa
BBICIIMX PpACTeHM B YCIOBUS HAa3eMHOIO CYIIECTBOBAaHUS 3HAUYUTEIBHO CHOCOOCTBOBAJ
cuM6mo3 ¢ rpubamu. Kak u3BectHo, cuMOM03 ¢ rpubaMu XapakTepeH Ui OONBIIMHCTBA BBICIINX
pacTeHuid, mpuyemM Haubosiee 0OBIYHON ero (GopMoil sBiIsieTcs CUMOKMO03 IPUOOB C MOA3EMHBIMU
opraHamH (Tak Ha3bIBaeMas MUKOPH3Q).

['pubbl, oTHOCMMBIE K BBIMEpIIEeMy poay maieomuuiec (Palacomyces), HalineHsl B
MOJI3EMHBIX YaCTIX PsAAa IPEBHEMIINX BBICIIMX PACTEHUH, B YACTHOCTH B NOA3EMHBIX OpraHax
BbIMepiIero poaa xopHeodut (Horneophyton). Hanuuue rpuba B TKaHSIX MOJ3EMHOIO OpraHa,
BEPOSITHO, CHOCOOCTBOBAJIO Oo0Jieeé MHTEHCUBHOMY HCIOJIb30BAHUIO MHHEPAJIbHBIX BEIIECTB,
0coO0eHHO (ocharToB, 3aKIIOUEHHBIX B OCJHBIX NUTATEIbHBIMU BeIIECTBAMU CyOCTpaTax
CHJIypHICKOTO U JIeBOHCKOTro mnepuojioB. Kpome Toro, mpeamnonaraioT, 4yTo Hajluuue rpuda B
TKAHAX TMOA3EMHBIX OPraHoOB MOIJIO TaKXe CHOCOOCTBOBATH TOBBIIIEHUIO YCTOWYMBOCTH
BBICILIETO PACTEHUS K 3aCHIXAHHUIO.

2. IIponcxoxneHue, 001as XapaKTepPUCTHKA U KiIaccupukanus I'osioceMeHHBIX.

OO6mas xapaktepucTuka. [lepBbie TolIOCEMEHHBIE TOSBWINCH B KOHIE JEBOHCKOTO
nepuona okoigo 350 wMaH. JeT Hazad; BEpPOSTHO, OHU MPOU3OLUIM OT JIPEBHUX
MarnopOTHUKOBHUIHBIX, BEIMEPIIIMX B Hauaje KaMEHHOYTOJILHOTO Tepuona. B mMe3030#ckyto 3py
— DMOXYy TOopooOpa3oBaHMsl, TOJHSATHS MAaTEPUKOB M MUCCYIICHUS KIMMaTa — TOJOCEMEHHBIC
JIOCTHUTJIN PACIBETA, HO YK€ C CEPEIMHBI MEJIOBOTO TIEPHUOJa YCTYIUIN CBOE TOCIOACTBYIOIIEE
MOJIOKEHUE TTOKPHITOCEMEHHBIM.

Otnen COBpeMEHHBIX TOJIOCEMEHHBIX HacuuThiBaeT Oosiee 700 BumoB. Hecmotpsi Ha
OTHOCUTEJIBFHO MaJyl0 YMCJICHHOCTh BHJIOB, TOJIOCEMEHHBIE 3aBOEBAJIM MOYTH BECh 3€MHOM II1ap.
B ymepennsix mmpotax CeBepHOTr0 MOJIyIIapus OHU Ha OTPOMHBIX MPOCTPAHCTBAX OOpPa3yroT
XBOMHBIE JIECA, Ha3bIBAEMbIE TAUTOH.

CoBpeMeHHBIE  TOJIOCEMEHHBIE  TPEACTABICHBI  MPEUMYIIECTBEHHO  JIEPEBBIMH,
3HAUUTEIBHO PEKE — KYCTAPHUKAMU U OUYEHb PEJIKO —JIMaHAMU; TPABSIHUCTBIX PACTEHUM cpeln
HUX HeT. JIUCThS TOJOCEMEHHBIX 3HAYMUTEIBHO OTIMYAIOTCS OT JIPYTUX TPYII pPacTCHUN HE
TOJIbKO TI0 opMe U pa3MepaM, HO U TT0 MOP(HOJIOTHH U aHATOMHH. Y OONBIIMHCTBA BUIOB OHU
WTJIOBHJIHBIE (XBOSI) WM YENIyEeBHJIHBIC; Y OTACIBHBIX TMPEJACTABUTEICH OHU KpPYITHBIE
(Hampumep, y BeTbBUYNH YAUBUTEIBLHOW WX JUTMHA JOCTUTAET 2—3 M), MIEPUCTO-PACCEUCHHEIE,
JBYJIONIACTHBIC U JIp. JIUCThS pacmoaratoTcsi MOOJUHOYKE, 110 JBA WJIM HECKOJIBKO B MTyYKaXx.

BononpoBosmas cuctema (KcuieMa) TOJIOCEMEHHBIX COCTOUT IMPEUMYIIECTBEHHO W3
Tpaxew 1, ¥ JIUIIb Y HEKOTOPHIX TPYIIT UMEIOTCSI HACTOSIIINE COCY/IbI.

[Momaprnstomniee GONBIIMHCTBO TOJOCEMEHHBIX — BEYHO3EJICHBIE, OJTHO- WU JBYIOMHBIE
pacTeHusi C XOpOINO Pa3BUTHIMU CTE€OJIEM M KOPHEBOM CHCTEMOW, OOpa30BaHHOW TJIaBHBIM
1 OOKOBBIM KOpHSIMU. PaccensiroTcsi OHM ceMeHaMM, KOTOpble (hOPMUPYIOTCS U3 CeMs3a4aTKOB.
Cemsi3auaTku TOJbIC (OTCIO/Ia HA3BaHUE OT/ENA), PACIIONOKEHBI Ha Meracmopouiuiax Wil Ha
CEMEHHBIX YENIysX, COOpaHHBIX B )KEHCKUE IIHIIKH.

B nwmkie pasBUTHS TOJOCEMEHHBIX HAOIIOMAeTCsl TOCNeoBaTeIbHAs CMEHA JIBYX
MOKOJIeHUT — crnopodura U rameroura ¢ TOCHOJICTBOM cropoduta. ['aMeTopuThl CHIBLHO
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peryLHpOBaHbl, MPUYEM MYKCKHE raMeTO(PUTHI r0J0- U HOKPHITOCEMEHHBIX PACTEHUI HE MMEIOT
aHTEPUAMEB, YEM PE3KO OTJIMYAIOTCS OT BCEX Pa3HOCIIOPOBBIX OECCEMEHHBIX PACTEHUH.

l'omocemeHHbIE BKIIIOYAIOT LIECTh KJIACCOB, [Ba M3 KOTOPBIX ITOJIHOCTBIO HMCUE3JIH, a
ocTajJbHbIE TPEICTABICHBI HbIHE KUBYLIMMH pacTeHusMH. Haubosee coxpaHuBIieiics U caMoii
MHOT'OYHCJIEHHON TPYNIOW TOJOCEMEHHBIX SBIAETCS KiIacc XBOWHBIE, HACUMUTBHIBAIOIIMNA HE
MeHee 560 BuIOB, oOpa3yromux Jieca Ha OOmUpPHBIX MpocTpaHcTBax CeBepHoit EBpasum u
CesepHoil Amepuku. Haubosbliee YUCIO BHUJOB COCHBI, €JIM, JIUCTBEHHUIIBI BCTpEYaeTcs y
nobepexuil Tuxoro okeaxa.

Kinacc XBoliHble. Bce XBOIHHBIE — BEUHO3ENIEHBIE, PEXKE JINCTOMAIHBIE (HAIpUMED,
JUCTBEHHMIIA) JEPEBbs WM KYCTaPHHKU C MIOJbYATHIMU WM YEIIYyEeBUIHBIMH {HAmpumep, y
KUTIaprca) JIUCTbsIMU. MIIIOBUIHBIE TUCTbS (XBOS) IUIOTHBIC, KOKUCTBIE U KECTKUE, MOKPBITHI
TOJICTBIM CJIOEM KYTHKYJIbI. Y CThHIIA MOTPYKEHBI B YIITyOJIeHus, 3all0JIHEHHbIE BOCKOM. Bee 3T
0COOEHHOCTH CTPOCHHUSI JIUCTHEB OOECIEUMBAIOT XOpOIee MPHUCIIOCOOICHUE XBOMHBIX K
MIPOM3PACTAHMIO KaK B 3aCYIUIUBBIX, TAK U B XOJIOJHBIX MECTOOOUTAHHUSX.

Y XBOWHBIX INPSAMOCTOSIYME CTBOJIBI, IOKPBITBIE Yellyd4yaTod Kopou. Ha momepeynom
paspes3e cTeluisi XOpOoILIo BUIHBI pa3BUTasl IPEeBECHHA U MEHEE Pa3BUThIE KOpa M Cep/lieBUHA.
Kcunema xBoiiHbIx Ha 90—95% ob6pazoBana Tpaxeuaamu. LIIKIIKK XBOWHBIX pa3/ieNbHOIOINBIC;
pacTeHusi — yauie OJJHOJOMHBIE, pEKe — JIBYJOMHBIE.

CocHa 00BIKHOBEHHasi —OJHOJIOMHOE pacTeHue. B mMae y ocHOBaHMSI MOJOABIX OOETOB
COCHBI 00pa3zyloTCsl MYy4YKH 3€JICHOBATO-KEJITHIX MYXCKUX IIHIICK JIHHOM 4—6 MM U
auamerpoM 3—4 MM. Ha ocu Takoll IIMIIKKM pPACIOJIOKEHBI MHOIOCIOWHBIE 4Yellyi4aTble
JUCTOYKH, WIH MUKpocropoduuibl. Ha HIDKHEH MOBEpXHOCTH MHUKPOCHOPO(UIIIIOB HAXOIATCS
JIBA MHUKPOCHOpAHTHsI —TIIBUIBIEBBIX MEIIKa, B KOTOPBIX oOpasyercss meUibla. Kaxmgoe
MBUIBLEBOE 3€PHO CHAOKEHO JIBYMSI BO3QYIIHBIMU MEUIKaMH, YTO OOJerdaeT MepeHoC MbUIbLbI
BETpOM. B NBUIBLIEBOM 3€pHE HMMEIOTCS ABE KJIETKH, OJHA U3 KOTOPBIX BIIOCJIEICTBUM, IPU
MOTIaJJAaHUM Ha CeMsI3a4aToK, GOpMUpPYET MbUIbLIEBYIO TPYOKY, Apyras mocie AejeHus oopazyeT
J(Ba CIIEPMUSL.

Ha npyrux moGerax Toro ’xe pacTeHUs 0O0pa3yloTcs >KEHCKHE UIMIIKH KpacHOBATOI'O
nBera. Ha ux riaBHOM OCH pacrosiaratoTcsi MEJIKUE MPO3pavyHbIe KPOIOIINE YEIIyHKH, B Ma3yxax
KOTOPBIX CHIAT KPYIIHBIE TOJICTBIE, BIIOCIEIACTBHU OJpeBecHeBaronie yemryn. Ha BepxHen
CTOpPOHE OTHUX 4YEeUIyd pAacIOJOXKEHO [0 JBa CeMsA3ayaTka, B KaXJAOM U3 KOTOPBIX
pa3BUBAETCS KEHCKUH  TaMeTOPUT — SHJIOCIEPM C  JIBYMSI  apXErOHMsIMH C  KpyIHOMU
AWLEKIETKON B KaxXIoM U3 HuX. Ha Bepxymke cems3adyaTka, CHapyXH 3allUIIEHHOTO
WHTETYMEHTOM, UMEETCS OTBEPCTUE — MBUIBLIEBXO/, WJIM MUKPOIIUJIE.

[To3Hel BeCHOM WM B Ha4ajse JIE€Ta CO3PEBILAs MbUIbLA PA3HOCUTCS BETPOM U MONAAACT
Ha ceMA3a4aToK. Yepe3 MHUKpOINWIE INbUIBLIA BTATMBACTCS BHYTPh CeMs3adaTka, IJe U
IpopacTaeT B MBUIBLIEBYIO TPYOKYy, KOTOpas MPOHMKAaeT K apxeroHusiM. OOpazoBaBiiuecs K
3TOMY BPEMEHH JIBa CIIEPMHUS 10 MBLIBIEBON TpyOKe MOMagaroT K apXeroHusM. 3aTeM OJUH U3
CIIEPMHEB CIIMBAECTCS C AMLEKICTKOM, a Apyrod ormupaer. M3 Omiog0TBOPEHHON SHIEKIETKH
(3uroThl) popmupyeTcs 3apoJbIlll CEMEHH, a ceMs3ayaToK MpeBpaiaercs B cemsa. CemeHa y
COCHBI CO3pPEBAIOT Ha BTOPOM T'0J, BBICBHINAIOTCSA U3 IIHIIEK U, TOAXBAYEHHbIE )KUBOTHBIMU WM
BETPOM, IIEPEHOCATCS HA 3HAYUTEIIbHBIE PACCTOSHUS.

CeMeHHBIE pacTeHHsA, KaK TIOJIOCEMEHHBIE, TaK U IIBETKOBBIC, OTIMYAIOTCA OT BCEX
OCTAJIBHBIX MPEJACTAaBUTEIEH PACTUTEIBHOIO MUPA TEM, YTO PA3MHOXKAKOTCS

Meracnopanruii y CEMEHHBIX PpAacTeHUIHl OKpYXEH OCOOBIM 3alllUTHBIM IOKPOBOM,
Ha3bIBAEMBIMMHTETYMEHTOM.  Meracnmopanruii € OKpYXarollUM  €ro  MHTETYMEHTOM
Ha3bIBAETCS CEMA3a4aTKOM. DTO JEHCTBUTENFHO 3a4aTOK CEMEHH (€ro Moyka) U3 KOTOpoil mocine
OIUIOAOTBOPEHUS pa3BuBaercsa cems. Kak Mbl yxe 3HaeM, pa3BUTHE METACIOpPBI, TaK ke KakK U
pa3BUTHE >KEHCKOTO0 ramMerodura NPOUCXOAUT BHYTPU METaclOpaHTHs, a CIEJOBaTeNbHO,
BHYTPH ceMs3adaTka. BHyTpHm ke cems3adaTka IPOHUCXOJMT IIPOILECC OIUIOAOTBOPEHUS U
pasBuUTHE 3apojblmia. DTO 00ecreyuBaeT HE3aBUCHMMOCTb OIIOJOTBOPEHHS OT BOJIBI, €ro
ABTOHOMHOCTb.
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B mpormecce pa3BuTHs 3apojbliia ceMs3auyaTOK MpPEBpallaeTcs B CeMs - OCHOBHYIO
CIVHUIYy PACCETICHHsS CEMEHHBIX pAacTeHWH. Y TMOJABISIONIETO OOJBIIUHCTBA CEMEHHBIX
pacTeHHii 3TO MpeBpalleHre ceMs3adaTka B 3peJioe, FOTOBOE K MPOPACTAHUIO CeMsl MPOUCXOAUT
Ha CaMOM MaTepUHCKOM pacTeHWH. Ho y MPUMHUTHUBHBIX PACTCHHH ceMs3a4aTKH MOTYT OIlajaTh
eme 0 oOpa3oBaHMs 3apoJbIlIa W JaXKe 10 OIUIOJOTBOPEHHUS M TOTAa OIUIOJOTBOPEHHE H
pa3BUTHE 3apOJbIlIa MPOUCXOANUT HA TIOBEPXHOCTH TOYBBL. COBEpPIIEHHO OYEBHIHO, YTO 3TH
CeMeHa IMPEJCTaBIAIOT co0oi OoJjiee paHHIOI CTaJWIO BONIOLMU ceMeHU. Ho, TeM He MeHee,
Oy/Zb TO HA MaTEPUHCKOM PACTEHUH WM Ha 3e€MJIe, 3aPOJIBIII PAHO WU MO3THO (GOPMHPYETCS, H
B 000MX CITy4asx ceMs3a4aToK IMpeBpalaeTcs B ceMsl.

Jl7ise MPUMUTHBHBIX CEMSTH, B TOM YHCJIE JIUISI CEMSIH CarOBHHKOBBIX, XapaKTEPHO TaKKe
OTCYTCTBHE MepHoa MOKos. J{isi OONBIIMHCTBA e CEMEHHBIX PacTeHUN XapakTepeH Oosee UiH
MeHee JUTATENbHBIA Tiepro]l mokost. [leprnon mokost mmeer 0oJbIIoe OMOJOTHYECKOe 3HAYCHHE,
T.K. OH JaeT BO3MOXHOCTb IEPEKUTh HEOIArONpUsATHOE BpPEeMs rofa, a TaKkKe CHOCOOCTBYET
0oJ1ee JaJIeKOMY pacCesIeHHIO.

BHyTpeHHee OmI0I0TBOpPEHHUE, pa3BUTHE 3apObIllla BHYTPU CeMs3auyaTKa U IOSIBICHUE
HOBOH, 4pe3BbIUaiiHO 3(p()eKTHBHOW eIWHUIBI PACCENICHHUS - CEMEHH - SIBIISIFOTCS TJIAaBHBIMHU
OMOJIOTUYECKUMHU MPEUMYIIECTBAMU CEMEHHBIX PACTCHHUMH, JABIIMMH UM BO3MOXKHOCTb IOJIHEE
MPUCTIOCOOUTHCS K Ha3eMHBIM YCJIOBUSIM M JOCTHTHYTH 0OJiee BBICOKOTO pPa3BUTHS, YEM
MAroOPOTHUKH U IpYTHe OecCeMsHHbIC BBICIINE PACTECHUSI.

Ecnu ipu pa3MHOKEHHUH CcITopamMu KaKIBIH pa3 00pa3yeTrcsl OrpOMHOE MX YHCII0, OOBITHO
MUIIHOHBI, TO CEMSH TpeOyeTcsi CPaBHUTEIBHO HEOOJIBIIOE KOIMYECTBO. JTO BIOJIHE IMOHATHO,
T.K. CeMsl HEeCpaBHEHHO OoJiee HaJeKHas CAMHHWIIA PAacCeNeHUs, 4YeM cropa. B cemeHm yxke
COJZICP)KUTCS,, TPUYEM B OUYCHb XOpOIIEH, HaJEKHON YINAKOBKE 3apOAbII - KPOIICYHBIH
CIIOPOGUT C KOPEIIKOM, MOYEYKOH W 3apOJBINICBBIMU JIHCTBIMHU - ceMsaoisiMu. CTOHT eMy
BBICBOOOJUTECS M3 CEMEHHOI KOXYPBI - OH JIETKO YKOPEHSAETCS] U HAUMHAET CaMOCTOSTENIbHYIO
Xm3Hb. KpomMe TOro, B CeMEHH CONEPXKHUTCS 3amac MUTATENBHBIX BEIIECTB W HEOOXOIMMBIH
(dbepMeHTaTUBHBIA ammapar A ero yTWIM3aluh. B 3ToM ecTh 4YTO-TO OTAAJICHHO
HarlOMHUHAoIIee 3200Ty O TTOTOMCTBE B )XHBOTHOM MHUpE.

MUKpOCIIOpaHTHH  Pa3BUBAIOTCA Ha MHUKpocmopoduiiax, a ceMmsi3ayaTku - Ha
Meracnopopmmiax. MUKpoO- ¥ MeTacliopo(UILIBl TOJIOCEMEHHBIX MMEIOT Pa3IMYHbIN BHEITHUI
BUJI, pa3Mephl U CTPOCHHE.

Y mnHambosnee npeBHEH ¥ TNPUMHTUBHOW TPYIIBI TOJOCEMEHHBIX - Y CEMEHHBIX
NArOpPOTHUKOB - MUKPOCTIOPOGMILIBI U METaciopoMIIbl CHIETU CBOOOAHO HA OOBIKHOBEHHBIX
JUTMHHBIX To0erax. Y BCEX OCTaJIbHBIX TOJOCEMEHHBIX OHHM COOpaHbl B Oojiee WIM MeEHee
KOMITaKTHBIE CTPOOMIIBI.

CtpoOunbl MOTyT OBITH OOOETONBIMU, KaK y HEKOTOphIX OeHeTHTOB. OJHAKoO y
MOJABJIAIONIETO OOJIBIIMHCTBA TOJIOCEMEHHBIX CTPOOMIIBI OJJHOMOJIbIE, T.€. COCTOST MJIM TOJIBKO
13 MUKPOCTIOPO(HUILIOB, WU TOJIEKO M3 MEracropo(usuIoB.

Crpobuibl, cocToslMe TOJNBKO U3 MHUKPOCHOPO(QMIIIOB, HAa3bIBAIOT MYKCKUMHU
CTpoOmIaMu WIMMHKpocTpoOmiaMu. CTpOOMIIBI ke, COCTOSIIUE U3 MEracrnopo(uioB, HOCIT
Ha3BaHHUE KEHCKUX CTPOOMIIOB UM MEracTpOOUIIOB.

CrtpoeHre CTPOOHMIIOB Yy TOJOCEMEHHBIX XapaKTepU3YeTCs HCKIIOYHTEIBHO OONBIINM
pasHooOpa3ueM. B Hanbonee MPUMHUTUBHBIX CIy4asiX OHU €Ille TIEPUCTbIe U HE BIOJIHE NOTEPSIIH
CBOM JIMCTOBHIHBIA OOJHK M CXOJICTBO CO CIIOPO(PHIUIAMH CEMEHHBIX MAIlOPOTHUKOB. TaKoBEHI,
Harpumep, MepUcTbie cTpoOUIIBI COBpeMeHHOro pona caroBHuk (Cycas). Ho y mopasmstoriero
OOJIBIIMHCTBA TOJIOCEMEHHBIX CTPOOMIIBI JIOCTUTAIOT OYEHb BBICOKOTO YPOBHS CIICIIHATU3AIIIH
(0coOeHHO MeracTpoOUIIBbl Y XBOWHBIX).

3. :‘)BOJHOIII/IOHHLIC CBSA3HU IOJIOCEMEHHBIX C BLICIIUMHU CIIOPOBBIMU PACTCHUAMM.
OcHoBHbIE NnpeacraBuTe/In U UX X03s1iiCTBEHHOE 3HaYeHHe.
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[osiBeHME roJ0CeMEHHBIX ObIIIO BaXKHOM BEXOW B BOJIOIMU PACTeHUH. J{eno B TOM, 4TO
0osiee paHHHE TMaJeO30MCKHUE CIIOPOHOCHBIE HYKJIATHCh JUIsI CBOETO Pa3MHOKEHUSI B BOJE WIIH,
BO BCSIKOM Clly4dae, BO BJIQXXHOMU cpelie. DTO HEMAJIO 3aTPYAHSIIO UX PACCEICHHUE.

Pa3Butne ceMsiH MO3BOJISIIO PACTEHUSIM yTPATUTh CTOJIb TECHYIO 3aBUCHMOCTH OT BOJIbI.
CeMs3auaTKl MOIJIM TENEpPb OIUIOAOTBOPSTHCS MBUIBLIOM, IEPEHOCUMOW BETPOM WM
HAacCeKOMBIMH, U BOJIa, TAaKUM 00pa3oM, He Mpenonpeensia 6omibiie pazMHokeHus. Kpome toro,
B OTIMYHME OT OJHOKJIETOYHOM CIOpBI C €€ OTHOCUTEIBHO MAaJbIM 3allacoM IHMTaTEJIbHBIX
BEIIECTB, ceMsl 00aJaeT MHOTOKJIETOYHOW CTPYKTYpPOM M CIIOCOOHO J0JIbIlIe 00ECTeunBaTh
NUILEH MOJOJ0e pPacTeHHe Ha PaHHUX CTaAMAX pa3BUTUA. Ilpu HeOIarompusATHBIX YCIOBHSAX
ceMsl JI0JIT0€ BpeMsi MOKET OCTaBaThCs )KU3HECTIOCOOHBIM.

Nmes npounyto 000J04YKy, OHO HAJEKHO 3alUINACT 3apPOAbII OT BHEIIHUX ONACHOCTEH.
Bce st mpeumymiecTBa naBad CEMEHHBIM pAcTeHMSIM XOpOIIME IIAaHChI B OophOe 3a
cyuiectBoBaHue. Cemsi3auaToK (SHIEKIICTKH) MEPBBIX CEMEHHBIX PACTEHUH ObLT HE3alUILIEHHBIM
Y pa3BUBAJICS Ha CMELMAJIbHBIX JIUCThAX; BO3HUKIIEE U3 HErO CeMs TakKe HE MMEJIO BHEIIHEH
000s04KkHu. BOT nouemy 3TH pacTeHus ObLIIM Ha3BaHbI TOJIOCEMEHHBIMU.

Cpenu caMbIX MHOTOUYMCJIEHHBIX M CaMbIX JIOOONBITHBIX T'OJOCEMEHHBIX Haudaja
ME3030MCKOM 3pbl MBI HaxonuM IukanoBele (Cycas), winu caroBble. Mx crebmu ObiBanu
NpSIMBIMA U CTOJI0000pa3HBIMM, TMOXO0XHUMH Ha CTBOJBI JEPEBbEB, WU K€ KOPOTKUMH U
KITyOHEBHIHBIMHU; OHU HECIIH KPYIHbIE, JUIMHHBIE U, KaK MPaBUIIO, IEPUCTHIC JINCThsI (HapuMep,
pox Pterophyllum, ube umsi B IepeBO/Ie O3HAYACT TEPUCTHIE JTUCThS»). BHEIIHE OHU TOXOIUITH
Ha JIPEBOBUHbIC MANOPOTHUKU WM Ha NaibMbl. [IOMUMO IMKaJ0BBIX, OOJBIIOE 3HAYCHHE B
Me3zopute npuodbpenu OenHerTHTOBble (Bennettitales), mnpencraBieHHbIE IEPEBbSIMH MU
KyCTapHUKaMH. B OCHOBHOM OHM HallOMMHAIOT HACTOSIIME LIMKAJ0BbIE, HO UX CEMsI HAUMHAET
npuodperaTb  MPOYHYKO  OOOJIOUKY, YTO  MpHAaeT OCHHETTUTOBBIM  CXOJACTBO  C
MOKpPBITOCEMEHHBIMU. VIMEIOTCS U pyTue NMPU3HAKK aJanTaluy OCHHETTUTOB K YCIOBUsAM Oolee
3aCyILIMBOTO KIMMATa.

B Tpuace Ha aBaHCLieHY BBIXOJST HOBble (OpMBI. BBICTPO paccemnstoTcst XBOWHBIC, U
CpeIu HUX MHXThl, KHUMAPUCHI, THUCCHL. M3 dKcna THHKIOBBIX IIMPOKOE paclpoCTpaHEHHE
noinyuunn pox Baiera. Jluctesi 3THX pacTeHuidl umenu ¢opMmy BeepooOpa3HOM IUIACTHHKH,
riyOOKO paccedeHHOM Ha y3Kue A0iu. [lamopoTHUKM 3aXBaTHIIM ChIpble TEHHUCThIE MECTa IO
O6eperam HeOonbmux BogoemoB (Hausmannia u apyrue Dipteridacea). M3BectHsl cpenu
ManopoTHUKOB W (opmbl, mpouspactaBmme Ha ckanax (Gleicheniacae).llo 6omoram
npouspactanu xBomu (Equisetites,Phyllotheca, Schizoneura), He pgocTuraBmme, oaHAaKO,
pa3MepoB CBOUX MMAJI€030HCKUX MPEIKOB.

B cpemnem  Mmesodure (fopckuii  mepuos)  MezopuTHas  ¢uopa  JAOCTUTIIA
KyJIbMUHAIIUOHHONW TOYKH CBOEro pa3BuTHs. JKapkuil Tpomuyeckuil KJIMMaT B TeX 00NacTx,
KOTOpBIE CErOJHs OTHOCSATCS K YMEPEHHOW 30He, ObLI HIealbHBIM IS HPOIBETAHUS
JIPEBOBUIHBIX MAMOPOTHUKOB, B TO BpeMs Kak Oojee MeJNKHe BHJbl NalOPOTHUKOB U
TPaBSIHUCTBIE PACTEHUs MNPEANOYUTAIN yMEPEHHYI0 30HY. Cpeau pacTeHuM 3TOro BPEMEHU
TOCIIOJICTBYIOIIYIO POJIb POAOJIKAIOT UTPATh TOJIOCEMEHHBIE (B MEPBYIO OYEPE/Ib IIUKAT0BHIE).
3HaueHUE TOJIOCEMEHHBIX B MPUPOJIE U JKU3HM YEJIOBEKAa Ype3BbIYaliHO Benuko. HecMoTps Ha
HeOO0JIbIII0e YHCIIO BUAOB B 001Iel (uiope 3eMii, OHU 3aHUMAIOT OIpoMHbIE TeppuTopun. Kak u
BCE 3€JICHbIe PACTeHMs, OHU cOCOOHBI K poTocuHTe3y. [1oTpedisist yriekucnblil ra3 u BbLACTSL
KHCJIOPOJI, TOJIOCEMEHHBIE TOJCPKUBAIOT CTAaOWUIIBHBIN Ta30BbIA cocTaB atMocdepsl. Kpome
TOTO, XBOWHBIE TMOPOJABI BBIACIAIOT B arMocdepy ocoOble JeTyuue BellecTBa, yOuBaromue
OaKTepuu, U TAKUM OOPa30M OYMIINAIOT BO3AYX. DTH BEIIECTBA HA3bIBAIOT (pUTOHIIMAAMU (Tped.
(GUTOH - pacTeHue, 1aeao - yOuBaTh).

MHorue XBOHBIE HEMPUXOTIMBBI, OITOMY MPOU3PACTAIOT B TaKUX YCIOBUSAX OOMTaHUs, TIe
Apyrue MopoJsl HE MOTYT KUTh (OOJIOTHCTBIE MECTa, MECKH, CKIOHBI rop). JTo oloramaer
3€JICHBIN TOKPOB HAallleW IUTAHEThI ¥ MPEJOXPaHsIET MOBEPXHOCTh 3EMJIM OT pa3pyLICHHs BOJIOU U
BetpoM. CocHa WrpaeT BaXHyI pojb B Ooppbe C paspyuieHHeM MouBbl. EcTecTBeHHOE
3aceJIeHHE JIECHBIX BBICEUEK U MOXApUII, 3ayIIEHHBIX MOJIel HAUMHAETCS C MOSIBICHUS HA 3TUX
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y4acTKax CBETOJIOOHMBBIX, HETPUXOTIMBBIX COCHBI, Oepe3bl, OCUHBI. [10CETUBIINCH HA CHITYYHX
IeCKaX, COCHA YKPEIUISIET UX. XBOWHBIE JIECA, TaK K€ KaK M JUCTBEHHBIE, 3a/ICPKUBAIOT TAsTHUE
CHera, 4YTo o0oramaer 1noysy Biaroil. Kpome Toro, TeHUCTBIE €JIOBBIE Jieca YIEpKUBAIOT BJary B
MIOYBE U PETYJIUPYIOT BOAHBIN OanaHc Ha OOUIMPHBIX TEPPUTOPUSIX.

4. buoJjioruyeckue NpeuMyIecTBAa CEMEHHbIX PACTEHHH

CeMeHHbIE pacTeHMsI (IFOJIOCEMEHHBIE M IOKPBITOCEMEHHBIE) OTJIMYAIOTCS OT BCEX
Mpe/ICTaBUTeNIed pacCTUTEIBLHOTO MHpa TeM, 4TO o0pa3yroT cemeHa. Cemsl - MHOTOKJIETOYHOE
oOpa3oBaHKMe, MMEET 3apOJbIlI, 3arac MHUTATeNbHBIX BELIECTB, 3AIIMIICHO OT BO3ICHCTBUS
YCJIOBHUH cpefbl IUIOTHBIMU MOKpoBaMH. [103TOMy cems B OTJIMYKE OT OJHOKJIETOYHOW CIOPBI
MMeeT 3HAYUTENIbHO OOJbIlIe BO3MOXKHOCTEH BBDKUTH B HEOJNAroNpUSATHBIX YCIOBHUAX. B 3TOM
3aKJIH0YAETCS MPEUMYIIECTBO CEMEHHBIX MEpe] CIIOPOBBIMHA PACTEHUSMM, YTO ITO3BOJIWIO UM B
HauOOJIbIIEH CTENIEHH 3aCEIUTh 3EMITIO.

CeMeHHbIE pacTeHHs UMEIOT elle OJHO OO0JIbIIoe MPEUMYLIECTBO Mepesl OecCeMIHHBIMU
BBICIIMMHU CIIOPOBBIMU PACTEHUSIMHU: Y HUX UMEETCs ClelualbHOe 00pa30BaHHE - CEMsI3a4yaTok,
XOPOIIIO 3aMIUIIEHHBIN OT BO3ICUCTBUS BHEITHEH CPe/Ibl, B KOTOPOM U MPOMCXOAUT 00pa3oBaHue
SAWLEKICTKH, €€ OIUIOJOTBOPEHUE U PAa3BUTHE 3apojpliia. HermocpencTBeHHO B ceMA3a4aToK
MOMAJIal0T M CIEPMHUH U3 MBUIBLEBOTO 3€pHA, KOTOPOE MPOPAcTaeT U OCBOOOKIAET T'aMEThI
TOJIBKO TOT'JIa, KOI'/Ia OKa3bIBAETCS HA CEMsI3a4yaTKe KEHCKOW IMIIKK MU Ha nectukel. Bee ato
o0ecrieurBaeT HE3aBUCHUMOCTh IIOJIOBOTO Pa3MHOXKEHHsSI OT Hajguuus BOJbl.. BoT mnouemy
CEMEHHBIE PACTEHMs] MOTYT Pa3MHOKATHCS IIOJIOBBIM IIyTEM AK€ B IIYyCTBIHE, B 3aCYLUIMBOE
BpeMs roja. B mpornecce pa3sButus 3apofpliia ceMsA3a4aToK MPEBPAIIACTCS B CEMs - OCHOBHYIO
€AVHULY PACCEICHUSI CEMEHHBIX PACTEHUM.

Jlns OoNbIIMHCTBA CEMEHHBIX pAacTeHHMH XapakTepeH Oojiee WM MEHee INTENbHbBIN
nepuosl mokos. OH uMeeT OOJbIIOe OHONOTHYECKOe 3HAueHHE, TaK KakK J1aeT BO3MOKHOCTh
MEPEKUTh HEOJIaroNpHUsATHbIE YCIOBHUS, a TAKXKE CIIOCOOCTBYET Oojiee IHUPOKOMY pacCeIeHHIO.
PazMHOXeHHEe ceMeHaMH 00eCIIeunIo TOCIIOACTBO Ha CyIIe CEMEHHBIX PACTEHUI.

1.7 Jleknus 6 (2 yaca)
Tema: «I'eHepaTHBHBIC OPraHbl IOKPBITOCEMEHHBIX pacTeHuii. PasMHoOXkeHne U
BOCIIPOM3BECHHE PACTEHUI»

1.7.1. Bonpocsl Jiekuum:
1. Tumbl pasmHOXeHus. Tumbl monoBoro mpouecca. CMmeHa saepHbIX (a3 U uyepeJoBaHHE
ITOKOJICHHH B KU3HCHHOM IIHKJIC.
2. 1IBETOK U COIIBETHE.
3. Cems u o,

1.7.2. KpaTkoe coaep:kaHue BOIPOCOB:

1. Tunsl pazmHoxkenus. Tunsl nojsosoro npouecca. CMeHa sizepHsbIx ¢a3s u
yepeaoBaHHe NOKOJICHUH B )KU3HEHHOM IHKJIe.

Hogble oco6u MOTyT 00pa3oBaThCs OT POAUTENBCKUX OECIIONBIM MyTEM, T. €. 6€3 yJacTus
raMeT U MOJOBOTrO TpoIlecca, W MOJIOBBIM IyTeM, Korja oOpa3oBaHMIO JIOUYEPHHX OcoOei
00s13aTeNIbHO TpeAIIecTBYeT MOJ0BOM mpouecc. IIpu OecronoM pa3MHOXKEHHH B HIMPOKOM
CMBICJIE POJUTENIbCKAsi 0COOb MM pasfensercs Ha Oojiee UM MEHee paBHbIE 4YacTH (JIeJeHHe
OJIHOKJIETOYHBIX BOAOPOCIEH, MapTUKYJALUS y MHOTOJETHHUX TpaB, cM. r1. V u VII), wm
oTnenser OT ce0d MeIKMe 3ayaTKh JOYepHHX o0co0ei, crmocoOHble pa3BUTHCA B
CaMOCTOATEIIbHBIE pacTeHus. PasferieHHe BETreTaTUBHOIO Tela WIM OTAEIEHUE OT HEro
BEreTATUBHBIX JK€ 3a4aTKOB, HAIPUMEp IOYEK, KIyOEHbKOB,— 3TO BEreTaTUBHOE Oecroiioe
pasMHOXeHue. 1Ipy 3TOM reHOTHN IMOTOMCTBA OCTAeTCsA B IPUHLIUIIE HEU3MEHHBIM M Ka)KIbIH
ITOTOMOK" MOJHOCTBIO BOCIIPOM3BOAUT MaTEPUHCKOE pacTeHue. MHoT1a ke B Ka4eCTBe 3a4aTKOB
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OTIENAIOTCS CHEUAIN3UPOBaHHbIE KIIETKH, Ha3blBa€MblE€ CIIOpaMU (Iped. clopa — IIOCEB,
cessHue). Y BBICIIMX PACTCHHM OOpa30BaHUE CIIOP CBSA3aHO C PEAYKIUMEH dYHClia XPOMOCOM,
[I0O3TOMY BBIPACTAalOLIME U3 CHOp JOYEPHUE pACTEHHMsS HE IIOXOKM HAa MAaTEpUHCKHE (HE
BOCIIPOM3BOAAT uX). PasMHOXeHHe cropaMu XOTd M SBJIsieTCsl OecroibIM, MOCKOJIbKY cropa
npopacTaer 0e3 BCIKUX CIUSHUHA C JPYTUMH KJIETKaMH, HO OHO CBSI3aHO Y BBICIIUX PACTEHHUH C
MIOJIOBBIM Pa3MHOKEHUEM B 3aKOHOMEPHOM 1IMKJIE BOCIIPOU3BEACHHUS (CM. HIKE).

[Ipy m1OIOBOM pa3MHOXKEHMHM TEHOTUIl JOYEPHHUX OCOO0CH MOXKET H3MEHAThCS M|
o0oramiarbes 3a CYET Pa3IUYHbIX PEKOMOMHAIMI UHIMBUYaTbHBIX PU3HAKOB POJIUTENEH.

Becemamuenoe pazmnooicenue pacmenuu. BeretaTMBHOE pPa3sMHOXKEHHE — 3TO
yBeJIMUYEHHUE Yncia ocobel JaHHOTO BHJIa WIIM COPTa MOCPEACTBOM OTAETICHHS )KU3HECTIOCOOHBIX
yacTell BETreTaTMBHOIO Tela pacTeHMs. Kaknas oTnenuBIIAscs 4acTh JKMBET KaKOE-TO BPEMs
CaMOCTOSITENIPHO U, KaK MpaBuio, oOpa3yeT HOBBIE OpraHbl, HEPEIKO HeIocTalmue (Ha
oTAeNUBIIEMCs modere o0pa3yroTcs KOpHH, Ha 4acTsaX KOopHsI — nobern). Takum oOpaszom, mpu
BEreTaTHBHOM Pa3MHOKEHUU OOBbIYHA M THUIHMYHA pPEreHepanys — BOCCTAHOBJICHHE LEJIOT0 U3
yacTd. Bmpouem, J0BOJBHO YacTO Bce HEOOXOAMMBbIE OpraHbl CO3/JalOTCS Yy Oyayieit
CaMOCTOSITENILHOM 0COOU ellle IO OT/EICHHs €€ OT MaTepUHCKOM (HanmpuMep, HOBbIE pO3ETOYHbBIE
no0eru ¢ NpUIATOYHbBIMU KOPHSMHU Ha KOHIIAX YCOB 3€MJISIHUKH).

briBaeT u oOpatHoe. [Ipu Tak Ha3pIBa€MOM CTapUYECKOM pacmaje 0coOu y OTIAeNUBIINXCS
qyacTeil HOBOOOpa30BaHUI HE MPOMCXOUT COBCEM U YacTH KJIOHA CKOPO OTMHUPAIOT, UMesl.

Cmena adepuwix ¢has. Ilpu monoBoM mporiecce B pe3ysbTaTe CIUSHUS raMeT U UX sIep
IIPOUCXOAUT YBOCHHE YUCIIa XPOMOCOM B sifipe. Ha onpeneneHHoM 3Tarne HUKIa pa3BUTHUs, IPU
Meio3e, MPOUCXOIUT PEeNyKIHUs YhClia XpOMOCOM, B pe3yJbTaTe KOTOpoi oOpa3syromuecs sjapa
MOJy4aroT OAMHApHBIM Habop XpomocoM. CnopodHUThl MHOTMX BOJOpOCTEH IUIUIOMIHBI, U
Mei03 B I[MKJIE HX pa3BUTUS COBMAJaeT C MOMEHTOM OOpa3oBaHMsI CIOpP, U3 KOTOPBIX
pa3BUBAIOTCS ~ TramioujgHble  ramerocnopodutsl  wiau  rameroputbl.  Takoil — melo3
Ha3bIBAIOT CHIOpUYECKOr penykuuei. CnopoguTsl 00j1ee NMPUMUTHBHBIX KPAcHBIX BOJOpOCIEi
(ponos Knanodopa, DkTokapiyc 1 MHOTHE JpyTUe) HapsIy ¢ FaluIONIHBIMU CIIOpaMU 00pa3yroT
JUIUIONIHBIE CIOPBI, KOTOPbIE CHOBA pa3BUBAIOTCS B cropo@uThl. CHOpPHI, MOSBISIOUINECS Ha
ramerocnopourax, ciayXkar JUisi CaMOBO300OHOBJICHUS MAaTEPUHCKUX pacTeHuil. Criopoputsel u
raMeTouThl BOAOPOCIEH, CTOSIIIMX Ha BBICHIMX CTYIEHSX 3BOJIOLUHU, CTPOTO YepeayroTcs 0e3
CaMOBO300HOBJICHUSI.

VY psana Bogopocieil Meio3 MPOUCXOIUT B 3UrOTE. Takoil Mel03 Ha3bIBAlOT 3UTOTUYECKOM
peayKuuen U BCTpeYaeTcs y psiia BUAOB 3€JEHBIX U XapOBBIX BOAOPOCIEN. Y NPECHOBOIAHBIX
BOJIbBOKCOBBIX M YJIOTPUKCOBBIX BOJOpOCIEH CIIOpOGUT MpeICTaBIeH OJTHOKIETOYHON 3UTr0TOMH,
KOTOpasi MPOU3BOAUT A0 32 300CHOp, [0 MAacce BO MHOIO pa3 IPEBBIMIAIOIINX POIUTEIBCKHUE
rameTsbl, T.€. 110 CYUIECTBY Ha0JI01aeTCs CIIOpHUYECcKas peayKIIUs.

HekoTopeie rpynnel Bogopocieil UMEIOT TaMETUYECKYIO0 PENYKIIMIO, KOTOpasi XapakTepHa
JUIS JKUBOTHBIX, @ HE JJIS PAaCTUTENbHBIX OPraHU3MOB. Y 3THUX BOJOpPOCIEH MeH03 MPOUCXOAUT
npyu 00pa30oBaHUU T'aMET, MPU ATOM OCTAJIbHBIE KIETKH CIIOCBHINA OCTAIOTCA IUILUIOMIHBIMU.
Takass cMeHa siepHBIX (a3 MpHUCyla MIUPOKO PAcpPOCTPAaHEHHBIM MO BCEMY 3€MHOMY LIapy
JMaTOMOBBIM BOJIOPOCITSIM U OYypbIM (PYKyCOBBIM (KOTOpbIE BKIIIOYAIOT Hamboyiee MacCoBbIE
MOpPCKHE BHJBI BOJOpPOCIEH), a M3 3€leHbIX — KpymHomy poxay Kmamodopa. PazButue ¢
raMeTUYECKON penyKUuen siipa, Kak IoJIaratoT, JaeT yKa3aHHBIM BOAOPOCISAM OIPEIEIICHHBIE
MIPEUMYIIIECTBA [0 CPABHEHUIO C IPYTUMHU.

Ecnu penykunoHHOE AejieHHe MPOUCXOAUT B CIOPAHTUSAX IMepesl oOpa3oBaHUEM CIOP
0ecToyIoro pa3MHOXKEHUS (CIIoprUecKast peayKIus), TO IMEET MECTO YepeJOBaHUE TTOKOJICHUN —
IUIJIOWAHOTO CHOpodUTa U TalIOWAHOTO TaMeTopuTa. OTOT THUI KU3HEHHOTO IIHKJIa
HA3bIBAETCS TAaIUIOOMOHTHBIM CO CIOpUYeckoi peaykuueid. OH xapakTepeH il HEKOTOPBIX
3€JICHBIX BOJIOPOCIEH, MHOTUX OypBIX U KPaCHBIX BOJIOPOCIEH.

Hakonen, y HeMHOTHX BOJOpOCHEl MeH03 MPOUCXOAUT B BETETATUBHBIX KIIETKAX
IUIUIOWAHOTO TajuloMa (COMaTHuYecKash peayKlus), M3 KOTOPBIX 3aTeM pa3BHUBAIOTCS
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rariouJHble TallIOMBl. TakoM *KM3HEHHBIM LMK CCOMAaTHYSCKOM peHYKHHCﬁ HU3BCCTCH Y
KpaCHBIX U 3C€JICHBIX Bonopocneﬁ.

2. IIBeTOK M couBeTHe.

[[BeTOK — 3TO YKOPOYEHHBII BHUIOU3MEHEHHBIH MOOEr C OTrpaHUYCHHBIM POCTOM,
COJIEpKalIMii BMECTO OOBIYHBIX 3€JECHBIX JINCTHEB KOHLEHTPUYECKU PACIOJIOKEHHBIE JUCTbS,
MPUCTIOCOOJICHHBIE /Il BBIMOJMHEHUS (PYHKIMK pa3MHOXKeHus. OceBas dYacTh IIBETKa
HA3bIBACTCS LIBETOJIOXKEM, IEPEXOASIINM B LIBETOHOXKKY — 4YacTh CTEOJIs, HENOCPEACTBEHHO
HECYIIYI0 LBETOK. EciM 1IBETOHOXKKAa OTCYTCTBYET, TaKOM ILBETOK Ha3bIBalOT cuasunM. Ha
L[BETOJIOKE PacmoI0KeHBbI BCE ocTajJbHbIE 4acTH [[BETKA:
YalIeIUCTUKH, JIEIECTKH, THIYMHKU U MECTUK (U IECTUKH).

Yameuka ¥ BEHUUK — BHEIIHUE YacTU IIBETKA, COCTABIISIIOIIETO MOKPOB, Ha3bIBaeMbIN
OKOJIOIIBETHUKOM. OKOJIOI[BETHUK MOKET OBITh IBOMHBIM U TPOCTHIM.

[TpocToii OKOJOLBETHUK 00pa30BaH TOJIBKO YAIIETUCTUKOB WJIM TOJBKO JIEMIECTKAMHU.
JIBOIHOM COCTOUT M3 Yalleuyku ¥ BeHurKa. CyIlIeCTBYIOT PACTEHMs], IBETKH KOTOPBIX HE UMEIOT
OKOJIOLIBETHHKA. Takue [BETKU HA3bIBAIOT TOJIBIMU (Y SICEHS, UBBI).

YamenncTuke 0OBIYHO 3€JIEHOTO IBETa U OOJIBIIE BCEX MOX0KH Ha HACTOSIIUE JIUCTHS.
Onu MoryT OBITh CBOOOAHBIMH WJIM CPOCIIMMHCS, TOTJa COOCTBEHHO 4dalieuka OyaeT
Ha3bIBaThCs PA3AEIIbHO- WM CPOCTHOIUCTHOM.

Benunk npencranisier co00i COBOKYIMHOCTh JIEIECTKOB, OKpacka KOTOPBIX 3aBUCHT OT
HaJU4Ms B HUX PA3HBIX MTUTMEHTOB — KPacCsSIINX BEIIECTB, HAXOASIINXCS B KIETKE.

JlenecTku Takke MOTYT OBITh CpOCIIHECS — CPOCTHOJENECTHbIE M CBOOOJHBIE —
paznenpHoseniecTHble. OHU HE TOJIBKO 3alUMIIAIOT THIYMHKKA W TMECTUKH, HO M CIyXaT ajs
MIPUBJICYEHUS] HACEKOMBIX-OMBUIUTENCH.

['maBHBIE YacTU 1BETKA — THIYMHKU U NEeCTUKU. Kak/as THIYMHKA COCTOMT W3 TOHKOM
TBIYMHOYHOW HUTH C PACIIOIOKEHHBIM Ha €€ KOHIIE MBITEHUKOM.

[TbuIbHUK TIpeACTaBIsIeT COOOW TPYMIy NHUIBIIEBBIX MEIIKOB. B HHX pa3BUBAIOTCS
MHUKPOCIIOPBI, @ W3 HUX — TBUIBLIEBBIC 3€pHA WM MBUITMHKU. [IpIIbIIeBOE 3€pHO (TBUTHHKA)
MHUKPOCKOIIUYECKUX Pa3MEPOB, B HEM PA3BUBAIOTCS MYKCKHE IOJIOBbIE KJIETKH — CIEPMUM,
HEOOXOAMMBIC JUISI OTUIOAOTBOPEHHUS. THIYMHKA MOTYT OBITH B I[BETKE CBOOOJHBIE WU
cpocmurecs. COBOKYITHOCTh THIYMHOK HA3bIBAIOT aHAPOLIEEM.

[Tectuk oOpa3yercs M3 OAHOrO, JBYX WJIKM OOJBIIEr0 4YHCIA IUIOJO0JIHCTUKOB,
COBOKYITHOCTb KOTOPBIX Ha3bIBalOT TMHELIEEM.

[TecTuk COCTOUT U3 3aBs3H, B KOTOPOW HAXOJATCS CeMsi3adaTKU (CeMSIOYKH), CTOJIOMKA
(OIHOTO WJIM HECKOJBKMX) M PBUIbLIA, HA KOTOPOM MPOpACTaeT MOMaBllias MPU OINbUICHUH
MbUIbIA. 3aBsi3b ObIBa€T BEpXHssl (CBOOOJHAs), TO €CTh NPUKPEIUICHHAas OCHOBaHHEM K
LIBETOJIOXKY, CPEAHSISI — CPACTAETCS C LIBETOJIOKEM U HUKHSS — I10J1 OKOJIOLIBETHUKOM.

[[BeTKH, Y KOTOPBIX €CTh TBIYMHKH M TIECTHKH, HA3bIBAIOT oboemonbiMu. Ecim ke B
LBETKE €CTh TOJBKO THIUMHKHM WJIM TOJIbKO MECTUKH, UX HA3bIBAIOT pa3/ieIbHONONBIMU. L[BeTKH,
TJI€ €CTh TOJIBKO THIYMHKH, HA3bIBAIOT THIYMHOYHBIMH, €CIIH TOJBKO TECTHKU, — MECTUYHBIMH.
Ecnau ThIYMHOYHBIE W MECTUYHBIE IIBETKM HAXOJATCS HAa OJIHOM PACTEHUHU, TO TaKUE PACTCHUS
Ha3bIBAIOTCS OTHOJOMHBIMH. Hampumep, y KyKypy3sl Ha BEpXYIIKE pacTEHUsS HaXOIUTCS
COLIBETHE-METeNKa, TJe cOOpaHbl THIYMHOYHBIE IBETKH, a MECTHUYHbIC I[BETKU PACIIOJIOKEHBI B
colBeTusax-novyarkax. K 01HOTOMHBIM OTHOCSTCS THIKBA, OPELIHHK, Ay0, Oepesa, oryper u Jp.

Y JABYyIOMHBIX pacTeHHil (MBa, KOHOIUISI) HA OJHOM PAcCTEHUU PACIOIOKEHBI

TBIYMHOYHBIC NIBETKH, Ha JPYIrOM — II€CTUYHBIC. Pazmuaror OBCTKU IIPaBHUJIBHBIC, HIIN
HCMPABUJIbHBIC — BI/IFOMOp(bHLIe U HCCUMMCTPUYIHBIC.
Bce wactu IBETKA — YallCJIUCTUKH, JICTICCTKU, TBIYMHKH W TICCTUKU — MOIYT

NPUKPEIIATECS K I[BETOJIOKY, HO CIUpAaTM WIM Kpyramu. YrtoObl MMeTh Oojiee MOJIHOE
IIPEJCTaBIEHNE O LIBETKE, O CTPOSHUH U PACIIOI0KEHNUHU €0 YacTel, COCTABIAIOT ero (opMyiy U
pucytoT auarpamMmy. OCOOEHHOCTHM CTPOEHHS LIBETKOB — BaXKHEHIIMH NpPU3HAK, KOTOPBIN
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YUUTBHIBACTCA CHUCTEMATHKaMU TIpH KJIAcCU(UKAIMU TOKPBITOCEMEHHBIX, OCOOCHHO MpH
ONPE/ICIICHUU PACTEHUSI K TAKOM TAKCOHOMHYECKOW €IMHUIIE, KAK CEMEICTBO.

Cougemus. Y MHOTHX pacTEHUN pa3BUBAIOTCS OJAMHOYHBIE I[BETKH, PAacHOJararoniuecs
M0 OJTHOMY Ha BEpXyIIKe Tolera, WM B IMa3yXax JHUCThEB (Ma3ylIHbIe). Y NPYyTUX PACTCHHUM
LUBETKM pacrojiaralTcs rpynnamu. Takas COBOKYMHOCTb LIBETKOB TIOJNy4MJia Ha3BaHUE
cornetue. ComBeTHss MMEIOT OO0NbIIOe OMOJIOTHYECKOE 3HAYCHHE ISl PACTEHUsS, TaK Kak
Onmarogaps UM yBEIMYMBACTCS BO3MOXHOCTh MIPOJIUTE CYIIIECTBOBAHHUE BH/IA.

CouBetwnst OBIBAIOT MPOCTHIE U CIIOKHBIC.

K npocTeiM couBeTHsIM MpUHAIJIEKAT: KUCTh, 30HTUK, MOYATOK, IIUTOK, KOP3WHKAa,
TOJIOBKA, TPOCTOM Kojoc. IM CBOMCTBEHHA TOJBKO OJHA OCh COIIBETHS, KOTOpas MOXET OBITh
YAJIMHEHHOW WM YKOPOUYEHHOM.

CrnoxxHbIe COLBETHS 00pa3yIOTCsl M3 MPOCTHIX BCIEACTBUE PA3BETBJICHHS TJIABHOW OCH
couseTusi. Crofa OTHOCSTCS: CIOKHBIN 30HTHK, CJIOKHBIN KOJIOC, METEIKa, CEPEKKa U JIp.

CoruBetne sIBISETCS COOpaHUEM IIBETKOB, PACIIONIOKEHHBIX Ha OAHOU ocH. Bee comBeTust
JeNATCS Ha JIBE OCHOBHBIE TPYIIBI: HEOMpPEICICHHbIE (palleMO3HbIE) M OMNpEeCIICHHBIC
(UMMO3HBIE).

% i*ﬁé UoTe

JoHTHEK [Movarok Toaoska Konoco
Hinrok Kopauuka Chnomxuuii Choxnuit

JOHTHE KOnoc

K mpocteiM couBeTusiM mpuHaIekKaT: KHUCTh, 30HTHK, IIOYaTOK, LIUTOK, KOP3WHKA,
rOJIOBKa, MPOCTOi Kosoc. VIM CBOMCTBEHHA TOJIBKO OJIHA OCh COLBETHS, KOTOPas MOXKET OBbITh
YAJMHEHHON WJIM YKOPOYEHHOM.

CrnoxHble colBETHsS 00pa3yloTCs U3 MPOCTHIX BCIEACTBUE PA3BETBJICHUS INIABHOW OCH
couetus. Cro/1a OTHOCSITCS: CJIOKHBIM 30HTHUK, CIOXKHBIN KOJIOC, METENIKA, CEPEXKA U JIP.

Couerue sBiseTcsl COOpaHUEM IIBETKOB, pacloIOKEHHBIX Ha 0JHON ocH. Bce conperus
JeNIATCS Ha JIBE OCHOBHBIE TPYIIIbI: HEONpPEJEICHHbIE (paleMO3HbIE) M ONpECIICHHBIE
(TTMMO3HBIE).

B HeonpeneneHHBIX COLBETUSAX IVIaBHAs OCh HApacTaeT MOHOMOAMAIBLHO, CBEPXY OHA HE
OrpaHUYEHa, YacTO MMeeT OOJIbLIOe YHUCIO OOKOBBIX OCEH, He MepepacTarollyX IJIaBHYIO.
OuepeaHOCTh LIBETEHUS OT/AEIbHBIX [IBETKOB CHU3Y BBEPX WJIM C Kpas K cepeaune. Cpenu 3Toro
TUIIA COLBETUI BBIIEISAIOTCS CIEAYOIINE:

Konoc umeer nipeTkn 6€3 IBETOHOXKKH, CUSAIINE HA yAJIMHEHHON I1aBHOM ocH. [loyaTok
ABJISIETCA OCOOBIM BHJIOM KOJIOCA, C TJIaBHOM MSCHUCTOM CHJIBHO YTOJIIEHHOM ocbhro. Cepexka
TaK)Ke SBJIIETCS KOJIOCOM, HO C TOHKOM CBHMCAIOLIEH IJIaBHOM OCBIO, II03)KE€ IOJHOCTBIO
HagaroIeH.

VY CJ10KHOT0 KOJI0Cca Ha II1aBHOW OCH BMECTO OJJMHOYHBIX I[BETKOB HAXOAATCS KOJOCKH (Y
3]IaKOB).
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Kucth cocTouT M3 IBETKOB, PACIONIOKEHHBIX Ha I[BETOHOXXKAX OJWHAKOBOW UIMHBI Ha
TJIaBHOM OCH.

Mertenka — CliO)KHasE KUCTh, OOKOBBIE OCH KOTOPOH OTXOJSAT W3 TJIABHOM M BETBATCS
TakKe, KaK KHCTH WK JPYTHE COIIBETHS.

[{uTOK (MOTY30HTHK) COCTOMT U3 IIBETKOB, PACIHOJIOKEHHBIX HAa TJIABHOH OCH Ha TEM
0oJiee KOPOTKUX HOXKKaX, 4eM OJIMKe OHH PacCIioiaraloTcsi K BEPIIMHE OCH, TAKUM 00pa3oM BCe
LIBETKH HAXOJATCS B OJHOM IIJIOCKOCTH.

30HTHK UMEET YKOPOUCHHYIO TJIaBHYIO OCh U IBETKH, PACIIONIOXKCHHBIC HA HOKKAX TTOYTH
OJIMHAKOBOW JJIMHBI, BBIXOMAIIMX W3 OJHOW TOYKH. 30HTHK CBEpPXy OBIBa€T TUIOCKUU WU
OKPYIJIBIN.

CnoxxHbIi 30HTHK OOpa3yeTcss TOrja, Korja Ha OOKOBBIX OCSIX PAacIONIOKEHBI He
OJIMHOYHBIE IIBETKH, 4 MEJIEHEKHE 30HTHKH.

l'onoBka uMeeT OYeHb YKOPOUCHHYIO TJIaBHYIO OChb, KOTOpas o0pa3yeT MSCUCTOe,
BBITTYKJIOE JIOJKE COIBETHS, IBETKU CUISTUNE WIIH PACIIONIOKECHBI Ha OYCHh KOPOTKHX HOXKKAX.

Kop3unka To’)ke MMeeT KOPOTKYIO TIaBHYIO OCh, MEPEXOJAIIYI0 B BBIMYKIIOE, TIOCKOE
WIK BOTHYTOE JIOXKE COIBETHA. L[BeTKM HE WMEIOT HOXEK. Y OCHOBAaHHS KaXKJIOTO I[BETKA
HAXOJATCSl TMPHIIBETHUKH, Ha3biBacMmble uerryiikamMu. CHU3Yy KOp3WHKA OKpYKEHa IJUCThIMU
00OBEPTKH.

OnpeneneHHbIe  COLBETUS BETBITCSA CHMIIOAMAIBLHO M 3allBETAlOT B OOpaTHOM
MOCJIC0BATEIFHOCTH, YeM HEONPEACIICHHBIC COI[BETHS THITA KUCTH, & IMCHHO CBEPXY BHH3 HJIU
oT cepeawHbl K kpasMm. Cpenud HHX pa3IUYalOT JBYJIY4eBOW BEPXOIBETHHK WIIM JUXa3uH,
KOTOPBIA BO3HHUKAET KOTJIA PSIIOM C BEPXYIICUHBIM IIBETKOM TJIABHOHM OCH, MPEKPAINAIONIUM €¢
JabHEHIINIA POCT, Pa3BUBAIOTCA Ha TOM >K€ YpPOBHE JIB€ OOKOBBIE OCH, Pa3BETBISIOIIHECS
Janbllie TakKuM k€ 00pa3zoM. MHOTOIy4eBOl BEpPXOIBETHHUK (TIJIeHioXa3mii) oOpasyercs Torna,
KOT'Jla HIDKE BEPXYIIKU TJIaBHOW OCH BBIpAcTaeT OoJblle TBYX OOKOBBIX, KOTOPHIE Pa3BUBAIOTCS
B OIMHAKOBOM CTEIICHH.

3aBUTOK SBIISCTCS OJHOJIYYEBHIM BEPXOIBETHUKOM, KOTOPBIH, 0Opa3yercs MOJ00HO
JIBYJyY4E€BOMY, HO IMEET TOJIBKO OJHY OOKOBYIO OCh, PACTYIIYIO C OJTHOW U TOW e CTOPOHBHI.

W3BWIMHEI TakKe  SBISIOTCS  OJHOJIYYEBBIM BEPXOIBETHMKOM, HO OOKOBBIE OCH
pacrojararTcs TO ¢ OJTHOM, TO ¢ JPYTOH CTOPOHBI.

3aBUTKH MHOT/Ia COCTOSIT U3 OYEPETHBIX BETBEH, PACHONIOKEHHBIX MEPIEHAUKYISPHO K
OCH COIIBETHS, HANPABJICHHBIX TO B OJHY, TO B JAPYTYyI0 CTOPOHY; B 3TOM CIydae OHU HMEIOT
BUHTOO0Opa3Hyto (opmy. Eciiu 60KOBbIE OCH, paCIIONIOKEHBI MEPICHIUKYISIPHO K OCH COIIBETHS
W BCErJa HampaBiICHbl B OJHY CTOPOHY, OOpa3yercs COIBETHE THUIA W3BWJIMHBI, HO
CIUPATICBUIHON (HOPMBI.

3. Cema 1 m1og

[Inombr MOTYT OBITH OJHOCEMSIHHBIE W MHOTOCEMSIHHBIE, COYHble M cyxue. OOBIYHO
BCKPBIBAIOTCSI CYXHME€ MHOTOCEMSIHHBbIE IUIO/bI, a OCTajJbHble HE BCKpbIBalOTCs. Hazoem
OCHOBHBIC THUIIBI TUIOJIOB.

KoctsHka — couHbIl OAHOCEMSIHHBIN 10/ C TPEMSI CIOSIMU OKOJIOTUIOJTHUKA: HAPYKHBIM
— KOXWUIA, CPETHUM — COYHAsI MSAKOTh, BHYTPEHHUH — KOCTOYKA; BHYTPH TUIOJA HAXOIUTCS
cems (MIPUMEPHI: BUIIIHSA, CIIUBA, TIEPCHK).

Slroma — MHOTOCEMSHHBIM WM OJHOCEMSHHBIM IIJIOJ C COYHOM MSKOTBIO, HO 0Oe€3
KOCTOYEK (MOTYT OBITh TOJBKO CEMEHA C TBEP0H KOXKYypoii). [IpuMepsl: mOMHIOp, BUHOTPA/I.

S16510K0 — MHOTOCEMSIHHBIN IUIO/ C COYHOM MSKOTBIO, B KOTOPOM MPUHUMAIOT y4acTUe
KpOMe 3aBsI3U JAPyTHe YacTH I[BETKa (SOI0HS, TpyIIa, psOuHa).

ThIKBUHA — COYHBIN, MHOTOCEMSIHHBIN TIJIO/, C TOJCTBIM KOXXHCTHIM HAPYKHBIM CJIOEM
okoyioriofHMKa. K ThIKBUHaAM NpPUHAAJIEKAT COYHBIE KpPYIHBIE IUIOABI, JIOCTUTAIOIIME
HECKOJBKHX JIECATKOB KUJIOTPAMMOB (TBIKBA, OTYpeIl, JAbIHS, ap0y3).

Bo6 — cyxoif MHOTOCeMSIHHBIH 1101, 0€3 IEPEeropoIKU BHYTPH, BCKPHIBAIOIIHIACS TBYMS
CTBOpKaMu (TOpox, 600, cost).
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CTpyuok — cyxoli MHOTOCEMSIHHBIN IUIOJ, C MEPErOpoJKON BHYTPH, BCKPBIBAIOLIUICS
JBYMsI CTBOpPKaMH (HaIllpuMep, Kamycra, Topuuia).

KopoGouka —  cyxoil MHOTOCEMSHHBIH  IJIOf, BCKPBIBAIOIIMKCS  JBIPOYKAMH,
HECKOJIbKUMH CTBOPKaMHU, 3yOUHKaMu, KPBIIIKOW (HampuMep, Mak, TIOJIbIIaH, TBO3ANKA).

3epHOBKA — CYXOW OJTHOCEMSHHBIN IO/, C TOHKMM OKOJIOIUIOJHUKOM, CPAcTAIOIIUMCS C
CEMEHHOM KOXKypoH (Hampumep, poxb, MIICHUIA, KYKypy3a).

CeMsHKa — CyXOW OJHOCEMSHHBIM IIIOJ C KOXHCTBIM OKOJIOIUIOJIHUKOM, HE
CpacTaroUIMMCs C CEMEHHOM KOXYypoil (HanmpuMep, MOACOTHEYHUK, OJTyBaHUHK).

Opex — Ccyxoi OJIHOCEMSIHHBIN IIJIOJ] C OYE€Hb TBEPJAbIM OKOJIOIUIOJAHUKOM (Harpumep,
OpEIIHUK, JIUIA).

XKenynp — cyxoil 0lHOCEMSHHBIN U0/ ¢ 0ojiee MSTKUM KO>KUCTBIM OKOJIOIUIOAHUKOM
(manpumep, 1y0).

1.8 Jleknus 8 (2 yaca)
Tema: «CucremaTuka NOKpbITOCEMEHHBIX pacTeHuil. Kitace 1Byp0/1bHbIE.»

1.8.1. Bompocs! Jekuuu:
1. IIpoucxoxaeHue MOKPHITOCEMEHHBIX pacTeHnil. COBpeMeHHbIE (PUIOTEHETUYECKHE CUCTEMBI
LBETKOBBIX pacTeHuil. Kpurepnn 3BOIONHOHHON NPOABUHYTOCTH.
2. CpaBHHUTENBHAS XapaKTEPUCTHKA KIACCOB JABYIOJIBHBIX U OJJHOJIOJIBHBIX PACTEHUH.
3. Xapaktepuctuka nojakinaccoB. OCHOBHbIE MOP(HOIOTHIECKHE U OMOJIOTHYECKHE OCOOCHHOCTH,
¢dutoreHeTH4YEeCKEe CBA3U, reorpaduyeckoe pacpocTpaHeHHe.
4. OCHOBHBIE NTOPSIAKK U CEMENCTBA, BAXKHEUIIINE MTPEJCTAaBUTEIN AUKOPACTYIIEH U KyJIbTYpPHOR
¢noper FOxxHOTO Ypana, X03sicTBEHHOE 3HAUECHHE.

1.8.2.KpaTtkoe coaep:kaHue BONPOCOB:

1. IlpouncxoxkaeHue NOKPbITOCEMEHHbIX pacTeHn . CoOBpeMeHHbIe
(uoreHeTnyeckne CUCTEMbI IBETKOBBIX pacTeHnii. Kpurepuu 3B01I01{HOHHOM
NPOABMHYTOCTH.

BO3HMKHOBEHHE TOKPBITOCEMEHHBIX PACTEHHH M3 TOJIOCEMEHHBIX IPEICTABIAECT B
ABOJIFOIIMOHHONW HCTOPUM pacTeHUil Ooibiioi ckadok Brepea. CyliecTByeT MHOTO TEOpHHM U
TUIIOTE3 O NMPOUCXOXKJICHUN MOKPHITOCEMEHHBIX (IIBETKOBBIX) PacTE€HH, OJHAKO MOKAa 4YTO HU
OJlHA W3 HHUX HE 3aclyKuja BceoOIlero Nnpu3HaHusA. becuncieHHOe MHOXECTBO pPOJOB H
CEMEMCTB ATHX PACTEHUM B MO3HEM My HHMKAK HEJb3sl PACLIEHHMBATh KaK J0Ka3aTeIbCTBO
TOT0, YTO 3Ta 3M0Xa SBJISETCS BPEMEHEM HMX BO3HHUKHOBEHMS; HA00OPOT, 3TO 0OCTOSITEIHCTBO
yOexxJ1aeT Hac B MPOTHBOIIOJIOKHOM, @ UMEHHO B TOM, YTO OHM JOJDKHBI OBLIIM BO3HHUKHYTb
ropaszio paHbllie, 10 MEHbIIEH Mepe, B cepeuHe Me3030s (B ope). HekoTopble maieoHTONoru
IIPEIIOJIAral0T, YTO IOKPBITOCEMEHHBIE BO3HUKIM B TPOINMYECKOM II0SICE HAa KOHTHUHEHTE,
KOTOPBIN MMO3/JHEe TOTPY3UJIICS MO BOABI OKeaHa. Eciu 3TO NeiCTBUTENBHO TaK, Mbl UX HUKOT/AA
HE y3HaeM, T. K. OHH HOrpeOeHbl B CIIOSX Ha JHE MOps. SICHO JIMIIb TO, YTO B TAaKOM CIIydae
MOTOMKHA O3TUX TEpPBbIX I[IBETKOBBIX pAacTEeHUM Tepes] MOrpy)KeHHMEeM KOHTHHEHTa
pacrpocTpaHWIUCh B Oojee yJaleHHble, ceduac ele CyIeCTByIoUMe oO0NacTH U TaM
MPOJIOJIKAIIM CBOE PA3BHUTHE. OJTO NPEANOJIOKEHUE MO KpalHEW Mepe YyIOBIECTBOPUTEIBHO
paspelaeT BOIpoC BHE3AMHOIO U MaCCOBOTO MOSBIIEHUS [IBETKOBBIX PACTEHUI B MIO3THEM MEILY.

K nanbosnee npeBHUM MOKPHITOCEMEHHBIM MEJIOBOTO MEpHO/ia Ha OCHOBAHUHM CTPOCHUS
LIBETKA U PEBECUHBI CIENYET OTHECTH MAarHOJIMH U APYyTHE.

@d110pa MOKPHITOCEMEHHBIX MO3/IHEr0 Mejia ¥ PAHHEr0 TPETUYHOTO BPEMEHH J10Ka3bIBaET,
4YTO B TO BpPEMs pa3IMYHBIE IOsiCa 36MHOI0O IIapa MOYTH HE OTIMYAINCHh B KIMMAaTH4YECKOM
oTHOIIeHHWU. B Oosee mo3aHee TpeTUYHOE BpeMsl yCIOBUS M3MEHWIHMCh. [lanbmbl U apyrue
TEIUIONIOOMBBIE PACTEHUS Hayald MEUIEHHO OTXOAMTh Ha IOr M B HAIIMX Teorpaduyeckux
HIMPOTAaxX MpeodiIasan OueHb BIAXKHBIA TEIUIO-YMEPEHHbIN KIUMAaT.
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Homenknarypa - 3T0 0cCOOBIf, BaXHBIH M OYEHb CIIOKHBIA pasliesl CUCTEeMAaTHKH.
Mesx1yHapOoaHbIN KoJIeKC 00TaHNYeCKOW HOMEHKIIaTypbl OCHOBAH Ha CJIEIYIONIMX MPUHIUIAX:

- borannyeckas HOMEHKIaTypa He3aBHUCHMMa OT 300J0TMYECKOM (300JI0TM MMEIOT CBOM
Me:x1yHapOIHbIN KOJEKC 300JI0THYECKON HOMEHKIIATYPbI, @ MUKPOOHOJIOTH - MexXTyHapOIHBIH
KOJIeKC HOMEHKJIaTypbl Oakrtepuif). Konekc mpuMeHsieTcs K Ha3BaHUSAM  TaKCOHOB,
OTIpesieNIieMbIX KaK pacTeHus (BKItouyasi rpuObl), HE3aBUCUMO OT TOTO, PACCMAaTPUBAIIUCH JIU ATH
TaKCOHBI IIEPBOHAYAIBHO KaK PACTEHUS WU HET.

- [Ipuanmn Tumudukanuy: NpuMEHEHNE Ha3BaHUI TAKCOHOB OTIPEENISICTCS TIPU TIOMOTITH
HOMEHKJIATypHBIX TUNOB. HOMEHKIATypHbBI TN BHIAa - 3TO repOapHbId 3K3eMIUIsip (MU B
HEKOTOPBIX CIydyasix U300pakeHHe), C KOTOPhIM CBsI3bIBaeTCA HazBaHue. Eciu Bua paszaensercs
Ha JBa WIM OOJblle BUIOB, TO CTapOe Ha3BaHHE COXPAHIETCS 3a TOM €ro 4acThio, K KOTOPOM
MPUHAJJICKUT 3TOT TUIMOBOW oOpaszen, a Apyrue BUIbl JOJKHBI MOJYYUTh HOBBIE JMHTETHI.
HoMmeHnknaTypHblii THII poAa - ONpEeAETCHHbIM BMI: Hampumep, A pona AyaHUK (Angelica
L.) - Angelica sylvestris L., a mns pona comoneunuk (Galatella Cass.) - Galatella punctata
(Waldst. et vit.) Nees .

HomenknatypHbIil THII TAKCOHOB 00JIee BHICOKOIO paHra JI0 CeMEMCTBa BKIIOUYUTENIBHO -
OIIpEAEIEHHBI POJl, OT KOTOPOTO NPOM3BOAUTCS HA3BAHUE CEMEMCTBA: CEMEMCTBO MAKOBbIE
(Papaveraceae) , Tun mak (Papaver L.); cemeiictBo kinagodopossie (Clalophoraceae Wille) ,
tun kiagogpopa (Cladophora Kutzing) . Ilo oTHomeHuto k cemelcTBam, Mpasla, CAeIaHO 2
WCKITFOUEHHSI: TIPU3HAIOTCS TTPABUIIBHBIME M 3aKOHHBIMH CTaphle W MPOYHO YKOPSHUBIIHECS JIJIS
HUX Ha3BaHUs, HO Pa3pelaeTcsl MCIONb30BaTh aJbTePHATUBHBIC HA3BaHUS, MPOU3BEJICHHBIC OT
Ha3BaHus Tunosoro poxa: Ilamemel - Palmae (= Arecaceae , Tun Areca L.); 3naku - Gramineae
(= Poaceae, tun Poa L,); Kpecrousernnie - Cruciferae (= Brassicaceae, tTun Brassica L.);
bo6osrie - Leguminosae (= Fabaceae, Tun Faba Miller); Kanenskonocusie - Cuttiferae (=
Clusiaceae, Tun Clusia L.); 3ontnunsie - Umbelliferae (= Apiaceae, tum Apium L.);
I'y6omBernbie - Labiataec (= Lamiaceae , Tum Lamium L.); CnoxsaouetHsle - Compositae (=
Asteraceae , Tun Aster L.).

K Ha3BaHHMSM TAaKCOHOB paHTOM BHIIIE CEMEHCTBA TPUHIWIN TUMUPUKAIAA HE
MIPUMEHSIETCs], €CJIM TOJIBKO HE TUMH(DUIUPYIOTCS aBTOMAaTUYECKH KaK OCHOBAHHBIE HAa POJIOBOM
Ha3BaHuu (pon Lilium - cemeiictBo Liliaceae - mopsinok Liliales - monknacc Liliidae, knacc -
Liliopsida).

- [lpuHnun mnpuopuTeTra: HOMEHKIATypa TAaKCOHOB OCHOBBIBAETCS Ha MPHOPHUTETE B
obHaponoBaHuu. Ilpu >TOM Bpemst AEHCTBHS NPHUHLIMIIA MPUOPUTETa OTPAHUYECHO, U IS
OOJBIIMHCTBA TPYNI TOYKOM oTcuera BbIOpaHo | wmas 1753r., xorma OblT OmMyOGIMKOBaH
BaxHermid Tpyn K. Jlunnes "Species plantarum" ("Buasl pactenuit") ¢ mocienoBarenbHO
MIPUMEHEHHBIMU  Hapsily C [OJMHOMHUHAJIAMM  "TpUBHAJIbHBIMU'  Ha3BaHWAMH. Bces
JOJTMHHEEeBCKasi HOMEHKJIATypa M JaXe MOCJIEIMHHEEBCKasi, HO B KOTOPOM HE MPHUMEHSIOTCS
CTpOro OMHOMHUHAJbHBbIE Ha3BaHMs, HE CUMTAIOTCA HAyYHOM U HE PaccMaTpUBAIOTCS
MesxyHapOAHBIM KOJIEKCOM 0OTaHMYECKOM HOMEHKJIIATYpBbI.

- [IpuHIMN YHUKATBHOCTH: KayKbI TAKCOH C OMPEICTICHHBIMHI I'PaHUIIAMHU, TTOJI0KEHUEM
U PAHIOM MOXKET MMETh TOJIbKO OJIHO Ha3BaHHWE - HauOojiee paHHEe M COOTBETCTBYIOLIEE
npaswiam Kojekca.

- IlpuHIun yHUBEpCadbHOCTH: HAay4Hble Ha3BaHMS TAKCOHOB pPAacCMaTpPUBAIOTCA Kak
JATUHCKHE HE3aBUCHUMO OT HX TMPOMCXOXKICHHUS M TOAYMHSIOTCA IpaBWJIaM JIATHHCKOMN
rpamMmatukd. HazBaHus pacTeHMid Ha JKUBBIX SI3bIKAX - PyCCKOM, aHIJIMHCKOM, KUTaHCKOM U Jp.
- HE CYHMTAIOTCS HAYYHBIMH, W HHUKAKHX [PaBHJ, PETJaMECHTHUPYIOIIUX WX CO3/JaHUE U
IIPUMEHEHNUE, HE CYIIECTBYET.

2. CpaBHUTEJbHASl XaPAKTEPUCTUKA KJIACCOB JABYI0JbHBIX H OIHOJAOJIbHBIX
pacTreHwuii.

Otnen 1IBETKOBBIX PACTEHMM AENUTCA HA JBa KJacca: JIBYAOJBHBIX M OJIHOAOJBHBIX
(MaFHOHI/IOHCI/I)II)I n J'II/IJ'II/IOHCI/I}II)I). OHHO)IOJ'H)HI)IC pacT€HuA MNpOU30MIJIM OT ABYAOJIBHBIX Ha
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3ape 3BOJIIOIMH LIBETKOBBIX PacTeHUM. JIBYOJIbHBIE U OAHOJOJIbHBIC PA3IMUUA: Y ABYAOIBHBIX
€CTh JIBa 3apOJBIIIEBBIX JIUCTA (JIBE CEMAJOJNHU), a Y OJHOJOJBHBIX — OJHA CeMSAA0MA. DTH
CEeMSJIONHM OYeHb XOPOIIO BHUJAHBI, Hampumep, y (acomu mnpu mupopactaHuu cemsH. OHU
IIOJHUMAIOTCA HaJ 3eMJIed Ha TOHKOM cCTeOelbKe W HAIOMHHAIOT JBa KPYIJIBIX JIMCTHKA, a
MEXJy HUMHU M3 TMOYKH BBIPACTAIOT IMEPBHIC HACTOAILIME JIUCTbS. Y OJHOMOJBHBIX CEMSAONS
Yalie BCero OCTaeTcs B 3€MJIe, a Ha MOBEPXHOCTH MOSIBJISIFOTCS] TOJIBKO HACTOSIINE JIUCThS. ITO
Ha MEPBbIN B3I HECYIIECTBEHHOE pa3IMYUe TOBOPUT O PAa3HBIX SBOIIOLUMOHHBIX MYTAX, MO
KOTOPBIM IOILIN JBE IPYIIIbI pACTEHUN.

OTAN4UTh ABYIOBHBIE U OJJHOIO0JIbHBIE PACTEHUS MOKHO €IE U MO JIUCThSIM. Y JINCThEB
JIBYAOIBHBIX pacTeHud (my0, KIE€H, po3a) dYalle BCEro €CTh YEPEIIOK — «HOXKKa»; Y
OJTHOJIOJIbHBIX JIUCT OOBIYHO 0e3 uepemika (TIONbIAH, OCOKAa, 37aku). Y JIBYAOJIBHBIX
oT HeHTpaHBHOﬁ JKHUJIKU Ha JIMCTC B Pa3HBIC CTOPOHBI OTXOOAT «JIYUHUKH», KaK BETOUYKHU Yy ACPCBA,
a y OIHOJOJBbHBIX 4Yalle BCEro >KWJIKU WAYT MapajulelibHO, BAOJL KpaéB mucta. Kiace
ABYIOJIbHBIX Ooitee HpeHCTaBHTeHBHBIﬁ, YeM KJjIacC OIHOJOJIbHBIX. K ABYIAOJIbHBIM OTHOCATCA
MOYTH BCE JIepeBbs u KYCTapHHUKH, a TaKKe TpaBbl u JINAHBI.
Kiacc oqHOIONMBHBIX TIPEICTAaBICH B OCHOBHOM TpPaBaMH, MOPOW TMTAaHTCKUX Pa3MEpOB, K HAM
OTHOCATCS TAK)XE MaJIbMBbI.

3. Xapakrepucruka mnoakjgaccoB. OcHoBHble Mop¢oJiornyeckue H OHOTOTHYECKHE
0CO0eHHOCTH, PHUITOTeHeTHYECKHE CBSI3H, reorpauueckoe pacipocTpaHeHue.

borannueckass ~ cucremaTHka. OTtmen  LBETKOBBIX  pacTEHUN  TpaJWLMOHHO
nonpaszensercs Ha 2 kinacca — Magnoliopsida (aBynonbHBIE) OT HazBaHusa poaa Magnolia u
Liliopsida (omHomonbpHble) OT Ha3BaHus poaa Lilium. bonee mnomynspHbl TpaIulMOHHBIE
Ha3BaHMA OSTUX TakcoHOB — Dicotyledones u Monocotyledones. IIpoucxoxaenue 3Tux
Ha3BaHMH BrosHe oveBHAHO: Dicotyledones mmeroT aBe cemsiionud B CEMEHH, TOTAAa Kak y
Monocotyledones cemsgons ogHa. Kmaccel ABYIONBHBIX M OJHOAOJIBHBIX, B CBOIO OYepeb,
MOJPA3JIENIAIOTCS HA MOJKIACCHI, KOTOpBIE NENATCS Ha MOpsIkd (MHOrna oObenuHseMble B
HAAMOPSIKN), CEMEUCTBA, POJAbI U BUABI CO BCEMU MPOMEXKYTOUHBIMU KaTeropusmu. Mmeercs
LEJBIHA PsIJl COBPEMEHHBIX CUCTEM KIIaCCU()MKALMH IBETKOBBIX PACTEHUI.

B cucremax TaxrtamksHa Ha3BaHWE  HCIOJB3YeTCA I TPYIIBI, HW3BECTHOU
KaK JIByZ0JbHbIE.MarHoInoncuipl UMEIOT CIEAYIOLINI COCTAB!

kiacc Marnonuoncuasl [= JIByaomabHBIC]

noJkjiacc MarHonuasl

noakinacc Humbenbt

nojkinacc HemoMO0HUIBI

noAkjacc PaHyHKYJITHTbI

nojkinace Kapuogumimiast

noakiiacc I'aMaMeInIuIabl

nojkacc JunieHnnant

noakJiacc Po3uasl

nojkiacc KopHuapl

noaKJacc ACTepubl
noakiacc JlaMuuabl

3. OcHOBHbBIC MOPSAAKH U CeMeliCTBAa, BajKHeH e NPeACTABUTEIN JUKOPACTyLIeH 1
KyJabTypHO# ¢uiopsl IOxHOr0 Ypasa, X03siiCTBeHHOE 3HAa4YeHHUe.

[ToxpbITOCEMEHHBIE pPACTEHUS — IIBETKOBBIE pPACTEHUS, IOKPHITOCEMEHHbIE (J1aT.
Magnoliophyta, unun Angiospermae) — OTAeN BBICHIMX PACTCHUH, MMEIOIIMX IIBETOK. JTa
BAOKHEWINIAsl TPyIa HA3€MHBIX PAaCTEHHWH HAaCUUTHIBAECT cBbIIE 165 mopsakos, 540 ceMmeiucTs,
6onee 13 000 pomoB u, BepositHo, He MeHee 250 000 Bumos. Ilo umciay BUAOB IIBETKOBBIC
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pacTeHHsl 3HAYUTENIBHO TPEBOCXOIAT BCE OCTAJIbHBIC TPYIBI BBICIIMX PpACTeHUM, BMecTe
B3siTbie. OHH COCTaBIISIFOT OJIHY W3 JBYX T'PYTIIT CEMEHHBIX PAaCTCHUH.

L[BeTkoBBIE pacTeHUsi OOBIYHO paccMaTpUBalOTCA Kak oThaen. Tak Kak  9Ta
cucTeMaTndeckasl Kareropusi Ooyiee BBICOKOTO paHra, 4eM CEeMEWCTBO, €CTh OIpeaesEHHas
cBoboga B BbIOOpe HasBaHusi. Crathst 16 Mexaynapoanoro Kopekca botanndeckoit
HoMmeHkaTypsl O3BOJISIET UCTIONB30BaTh, KaK U TPAJAWIIMOHHBIC HCTOPHYECKUE HA3BaHUS, TaK U
Ha3BaHHe, 00pa3zoBaHHOE OT pojaa. OpurHaIbHOEe YHUHOMUHAIBHOE Ha3BaHHWE ITOr0 TaKCOHA —
Magnoliophyta, or Ha3Banust pona Magnolia. Ho TpagunmoHHO yKOpEHMWIHCHh TaKue UMEHa, Kak
Angiospermae u Anthophyta (11BeTKOBbIE pacTeHUs).

OtTnen [BETKOBBIX pacTEHUN TPaJAMIMOHHO TMOApas3jiensercs Ha 2 Kiacca —
Magnoliopsida (aBynonbHble) oT Ha3BaHHMs poja Magnolia u Liliopsida (ogHOnONBHBIE) OT
HazBaHug poxaa Lilium. bBomee mnomynsipHbl TpagulMOHHBIE Ha3BaHUS JTHX TaKCOHOB
— Dicotyledones 1 Monocotyledones. IlpoucxokaeHue 3TUX Ha3BaHUIl BIOJHE OYEBHUJIHO:
Dicotyledones uMeroT 1Be ceMsiIoNu B CEMEHH, Toria kKak y Monocotyledones cemsiomns oHa.
Knaccbl ABYZONBHBIX M OJHOAONBHBIX, B CBOIO O4YEpeb, MOJPA3JECNAIOTCS Ha IOJAKIACCHI,
KOTOpBIE JAETATCS Ha TOPSIKK (MHOTIA OOBEIWHSEMBIE B HAIIOPSIKH), CEMEWCTBA, POABI U
BUJIBI CO BCEMH IMPOMEXKYTOUHBIMU KaTeTOpHsIMH. VIMeeTcst Lenblil psii COBpEeMEHHBIX CHCTEM
KJaccu()UKaIUK [IBETKOBBIX PACTCHUI.

Knacc [Bynonsnble. B kmacce J[IBynmonbbie (Magnoliopsida, mmm Dicotyledones)
omucaHo 8 mojakiaaccoB, 128 mopsakos, 418 cemeiictB, npuOmmsutensHo 10 000 pomoB wu
okoiso 190 000 BumOB ABYIOJBHBIX pacTeHWil. Bpiiensior moaknaccel: 1. MarHomuesble
(Magnoliidae); 2. I'amamemucoBeie (Hamamelididae); 3. I'Bo3auunbie (Caryophyllidae); 4.
JunnenueBsle (Dilleniidae); 5. PozomBernbie (Rosidae); 6. CrnoxHonBeTHble (Asteridae)
Kmacc Omnononwsubie. B kmacc omHomonpHBIX pactenmit (Liliopsida, mim Monocotyledones)
BKIIIOUAIOTCS 5 MOAKIAccOB, 37 mopsakos, okono 120 cemeticts, 30 000 pomoB u 60mbire 60 000
BUJIOB. Brigenstor MOJIKJIACCHI:
1. Yactyxossie (Alismatidae); 2. Jluneitasie (Liliidae); 3. Kommenunossie (Commelinidae); 4.
ApexkoBrie (Arecidae); 5. UmOupnsbie (Zingiberidae).

[TokpbITOCEMEHHBIE SIBISIOTCS OOIIMPHEHIIUM OTAEJIOM pacTUTeNbHOro Mupa. bonee
MOJIOBUHBI BCEX BHJIOB 3€MHBIX PACTEHHH OTHOCHTCS K 3TOMY oOTheny. [lokpbToceMeHHBIE
XapaKTepU3ylTCAd PAJOM UYETKUX MPU3HAKOB, OTIMYAIOIIMX TOJBKO 3Ty TPYIIY pPacTeHUH.
Baxneiimeli OTIMUNATETFHON OCOOCHHOCTBIO SIBJIACTCA HANWYME Yy HUX TECTHKa U
pasBuBatomierocss U3 Hero rioaa. Ilectuk obpasyercss B pe3yibTaTe CMBIKaHUS KPaeB OJHOTO
TUTO/IOJIUCTHKA WJIM B PE3YJbTaTe CpacTaHWs HECKOJIBKUX IUIOAOIHCTHKOB. PacimmpenHas
HIDKHSSL 9acTh MECTUKAa — 3aBsA3b — IMPEICTaBIseT co00il 3aMKHYTOE I0JI0€ BMECTHIIHILE, B
KOTOPOM HaxOJSTCS CEMSI3a4aTKH.

Oco0eHHOCTH CTPYKTYPbl — SIBISIETCS TaKKe HaJWYME pbUIbLIA — OpraHa,
VIIaBJIMBAIOMIETO THUIBIYy W OOECMEYMBAIONICTO IPOpAacTaHWe IBUIBIEBBIX 3epeH. [locie
OIUIOZIOTBOPEHUS 3aBsI3b pa3pacTaeTcs M IMOCTENEHHO MPEBpallaeTcs B IUION, a CEMSIMOYKH
Pa3BUBAIOTCS B CEMEHA, CKPBITHIE BHYTPH TUIO/IA, TOYEMY PACTEHHS M TIOJTYYHIN Ha3BaHHE —
MOKpBITOCEMEHHbIE. OTIMYUTENbHBIM TPU3HAKOM TOKPBITOCEMEHHBIX SIBISIETCS TaKKe
HAJIMYME Y HUX IBETKA, CHA0)KEHHOTO OKOJIOIBETHUKOM, B CBS3HM C YE€M WX Ha3bIBAIOT
IBETKOBBIMH. LIBeToK mpenctaBiseT co0oil cBOeoOpa3HbIl BUIOM3MEHEHHBIH CIOPOHOCHBIN
noGer. [t MOKPHITOCEMEHHBIX XapaKTePHO OTPOMHOE pa3HOOOpa3ue B CTPOCHUH I[BETKOB. Y
IIBETKOBBIX PACTCHUI MPOU3OILIN CEPhE3HbIC U3MEHEHHUS U B IUKJIAX PA3BUTHSL.

YMeHbllleHHe 0JM B KH3HEHHOM  IHKJEe [O0JIOBOT0  MOKOJEHHS —
ramerodura. Myxckoil ramMeToQuT TMpencTaBieH y HUX JABYXKJIETOYHBIM IBUIBIEBBIM
3epHOM; OJIHA W3 ATHX KIETOK 00pa3yeT BIOCIEACTBHU 1Ba criepmus. JKeHckuit ramerodut
MPEJICTaBICH BOCHMUSICPHBIM 3apO/IbIIIEBBIM MEIIKOM. JIJIsi TOKPBITOCEMEHHBIX XapaKTepeH
M OCOOBIIl TIOJIOBOW TPOIIECC, TONYYMBINMA Ha3BaHWE BOWHOTO OIUIOAOTBOPEHHS, B XOJI€
KOTOPOTO UCTIONIB3YIOTCS oba criepMust TBIIBIIEBOM TPYOKH.
— CnopoBoe NnoKoJeHHEe — CIHOPO(PHUT — MOKPHITOCEMEHHBIX YCTPOEHO YpPE3BBIYANHO
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pa3sHOOOpa3HO M TPEACTaBICHO BCEMH KHM3HEHHBIMH (OpPMaMU pacTeHU — JepeBbsIMH,
KyCTapHUKaMH, JIPEBECHBIMU JTUaHaMH u TpaBaMH.
Marnonus llepBble TNOKPBITOCEMEHHBIE pacTeHUs MOsSBWIMCH Ha 3emiue 125 — 150
MWIJIMOHOB JIET Ha3aj, YTO COOTBETCTBYET IOPCKOMY M MEJIOBOMY NEpHOJaM MEe3030MCKOM
opbl. OuYeBHUIHO, TMpeIKaMU TEPBBIX IOKPHITOCEMEHHBIX OBUTH KakKHe-TO BbIMEpIIUE
roJOCEMEHHbIe pacTeHus. bbIcTpoe pacnpocTpaHeHUE TOKPHITOCEMEHHBIX PaCTEHHM
MOBIMSUIO HAa JKUBOTHBIM MHUp 3emiid, OOECHEeYMB »HBOJIOLUUI0 HACEKOMBIX, MTHIl |
MJIEKOTIUTAIOLIHX.

IToxkpbpITOCEMEHHBIM NPHHALJIEKUT BeAyIIasi PoJib B Pa3BUTHH BCEro KMBOIO
HacesJleHHs] Ha Hamleldl mnJaHere. OTIeN MOKPHITOCEMEHHbIE HACUMTHIBAET B HAcToOsIIee
BpeMs okoiio 235000 BunoB pactenuit. OHu npeoO1agaroT B COCTaBE PaCTUTENILHOTO MOKPOBA
3eMJIM — JIECOB, JIyTOB, 00JIOT — TOJBKO B TYHJPE M HAa BEPXOBBIX 0O0JIOTaX YCTYMAIOT MECTO
MXaM M JHIIaiHUKaM. VICKIIOUUTENbHO BaXHOE 3HAUYEHUE HMMEIOT IOKPBITOCEMEHHBIE IS
4eJI0BEKA.

Penuxmosvie  npeocmasumenu  nokpvimocemennvix. Hekotopple u3  Haubouee
MPUMUTHUBHBIX MPEJCTABUTENEH HBIHE )KUBYIIUX JIBYAOIbHBIX, COXPAHWIHN apXaudHOE CTPOCHHE
IIPOBOASIIEN CUCTEMBI, TBIYMHOK, IbLIBIEBBIX 3€PEH, INIOJOIUCTUKOB, U JPYTUX OPTaHOB.

Yactp BHJIOB cemericTBa BUHTEpOBEIX (Winteraceae),
poxsl TpoxoneHnpoH (Trochodendron) u  Terpenentpon (Tetracentron), 1o  CTpoeHHUIO
MIPOBOISTIICH CHCTEMBI MaJio qeM OTIIHYAIOTCS oT MIPUMUTHBHBIX

IIpEICTaBUTENIEN TOJOCEMEHHBIX. Y HUX OTCYTCTBYIOT IIPOBOJSIIUE COCYIbI BO BCEX OpPTraHax, UX
POJIb BBITOIHSIOT TPaXEU/Ibl.

Jpyrue NEMOHCTPUPYIOT apXauyHOE CTPOEHHUE IIBETKA, B YAaCTHOCTU IPHUMUTHUBHBIC
CTpPOCHHME THIYMHOK; OCOOEHHO 3aMeTHOe Yy TaKuX pacTeHui, Kak gereHepus (Degeneria

vitiensis), rane0yanmuma (Galbulimima) U psana IIpeICTaBUTENIEH MArHOIUEBBIX U
BUHTEPOBBIX. HacTosmumu "JKHBBIMU HMCKONaeMbIMH" SIBITAEOTCST

BUJBI aMOopenna (Amborella), nerenepus (Degeneria), aBcTpoOoiinus(Austrobaileya), 0y6ous (B
ubbia), aBmomatus (Eupomatia)..

JIByi0oJIbHBIE, KJ1acC MOKPBITOCEMEHHBIX PACTEHUN C 2 CeMSAO0IsAMU B 3apoabliie. Tpassl,
KycTapHUKH, nepeBbs. Cbime 180 Teic. BUAOB. B oTimMume OT OAHOMONBHBIX HMMEIOT, Kak
[IPaBWJIO, JIUCTbI C CETYaThIM OKWIKOBAHHWEM, IPOBOJAIIME IIYYKH PpacCIHOJararoTcs
KOJIbIIEOOpa3Ho, a MexXIy JApeBecuHoM (kcuiemol) u Jyyoom (prmosmoil) Haxoaurtces
oOpa3oBaTenbHasi TKaHb (KaMOMii), obecrednBaroias BTOPUYHOE YTOJIICHUE; YUCIO YacTei
[BETKA (YaIlETUCTHUKOB, TBIYMHOK W TUIOJOJMCTHKOB) OObIYHO KpaTtHOo 4 wmmu S. Cpenu
JBYJOJIbHBIX MUIIEBbIE (B T. Y. 3¢pHOO000BBIE, TIOIOBBIE, MACTHYHBIC U T. J.), IEKAPCTBEHHbIE,
nexopaTuBHble pacteHus. Hampumep, bexBuums nennukoBas (Beckwithia glacialis).
Berpewaercss B XubOuHax, pacnpocTpaHeHa B allbIIUICKOM, CyOalbIHIiCKOM Moscax Trop
CxangunaBuu, Cpenneit EBponbl, Boctounoit I'pennananu, Mcnanauu. B kimacce [IBynonsHbIE
(Magnoliopsida, mnu Dicotyledones) onucano 8 moakmaccos, 128 mopsiakos, 418 cemeicTs,
nmpubmuTenbHo 10 000 pomos u okosio 190 000 BUAOB IBYOJBHBIX PACTEHUH.

1.9 Jlekuus 9 (2 yaca)
Tema: «Kiaacec OaHon0JbHEIE.»

1.9.1. Bonpocsl Jekuum:
1. OO6mas xapaktepuctuka kinacca OpmHomonbHbIX. OcHOBHBIE Mopdonoruueckue U
OMOJIOTUYECKHE OCOOCHHOCTH, (PUIIOTEHETUUECKHE CBSI3H, reorpaduuecKkoe pacpocTpaHeHHE.
2. Ilogknaccel: AnucmMaTuabl, Aperuabl.
3. Iloakmacc JImmuuael.
4. OcHOBHBIC TIOPSATIKY U CEMEMCTBA, BAKHEHININE MPEICTABUTENN JUKOPACTYIIEH U KyJIbTypHOM
(baoper FOxHOTO Ypasna, X03s5HCTBEHHOE 3HaUCHNE.
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http://ru.wikipedia.org/w/index.php?title=%D0%91%D1%83%D0%B1%D0%B1%D0%B8%D1%8F&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%81%D1%82%D1%80%D0%BE%D0%B1%D1%8D%D0%B9%D0%BB%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B1%D0%BE%D1%80%D0%B5%D0%BB%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D1%8B%D0%B5_%D0%B8%D1%81%D0%BA%D0%BE%D0%BF%D0%B0%D0%B5%D0%BC%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%BE%D0%BB%D0%B8%D0%B5%D0%B2%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D1%8C%D0%B1%D1%83%D0%BB%D0%B8%D0%BC%D0%B8%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D1%85%D0%B5%D0%B8%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%BE%D1%81%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D1%85%D0%BE%D0%B4%D0%B5%D0%BD%D0%B4%D1%80%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BE%D0%B2%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4%D0%BE%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%9F%D1%8B%D0%BB%D1%8C%D1%86%D0%B5%D0%B2%D1%8B%D0%B5_%D0%B7%D1%91%D1%80%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0

1.9.2. KpaTkoe coaep:kaHue BONPOCOB

1. O0masa xapakrepucTuka kjaacca OaHoa0abHbIX. OCHOBHBIE MOpP(oJIOrHYecKue
U Ouosiornyeckue  OCOOEHHOCTH, (UiIOreHeTHYECKHMe  CBSI3H, reorpauyeckoe
pacnpocTpaHeHne

Omauuue 00HOOOMBLHBIX Oom 08)00NbHbIX. OTHOIONBHBIC, KJIACC TOKPHITOCEMEHHBIX
pacTeHui ¢ OJHOM ceMAIoNIe B 3apojpliie. B oTnnyne oT IBYJOJBHBIX MPOBOASAIINE ITYYKH Y
HUX PACIIOJIOKEHBI OECIOPSIIOYHO, JHIIEHBI 00pa30BaTeIbHONW TKaHHW, W MOITOMY CTEOeNb H
KOpPEHb, KaK TMpaBWIO, B TONIIMHY HE PACTyT;, JHCThI OOBIYHO C TapaUICIbHBIM HIIH
JIYyrooOpa3HbIM JKUIKOBAaHUEM; IIBETOK OOJBIICH YacThIO TPeXwWIeHHOTO Tuma. K 0JHOIO0NIBHBIM
OTHOCSITCSI 3J1aKH, MaJbMBbl, OpXUAHbIE U Jpyrue. B kinacc ogHomonbHbIx pactenuil (Liliopsida,
wt Monocotyledones) BxirouaroTest 5 moakiaccos, 37 mopsakos, okono 120 cemeiicts, 30 000
poaoB u OoJbIIe 60 000 BHJIOB. Brigensror TOJIKJIACCHI:

[Monknaccl.YactyxoBeie (Alismatidae)

[Toaxnacc 2. Jlwneitnbie (Liliidae)

ITonxnacc 3. KommenmuuaoBbeie (Commelinidae)

[Toaxnacc 4. ApekoBrie (Arecidae)

[Moxaxmacc 5. UmOupHsbIe (Zingiberidae)

2. Hoaknaccel: AIMcMaTH/IbI, Apenuabl.

Hoaknace AamcMaTUAbl — XapaKTEPU3YIOTCS TATOTEHHUEM K BOJHBIM WM 3€MHOBOJIHBIM
MECTOOOWUTaHUSM, HaJUYHEM TPUMUTHUBHBIX TPU3HAKOB, COYETAIONIMXCS C TMPU3HAKAMH,
OOBIUHBIMH y JBYIOJBHBIX pacTeHuil. Croma oTHocsTcs cemeiictBa YactyxoBeie (YacTyxa,
Crpenonuct) u CycakoBsie (Cycak 30HTHUHBIH)

Hoaxknaace Apeunanl — cemeiicta [lanbmbl, Apounnsie, Porozossie.

ApouHbI€ - TPABIHUCTHIC PACTCHUS, C MOITHBIMH KOPHEBHUIIIAMH WJIA KIIYOHSIMU. Y HUX OYCHb
CIIO)KHA OWOJIOTHSI OTBUICHHS. XapaKTePHbI aHATOMUYECKHA MPU3HAK CEMEWCTBAa — HAIWYHE
padu BO Bcex 4acTix pacTeHus. JlekopaTUBHBIC pacTEHUs —MOHCTEPA, KAJUTbI, aHTYPUYM H JIp.,
OBOIITHEIE, IIUIIICBBIC.

3. Hoaxkuaacc JInaunael.

Jlnuu et — GONBIION KITACC OJTHOONBHBIX, BKIIOYAIOIINNA BCe CaMble KPYITHBIE CEMEWCTBa
(kpoMe mambM M apOHHUKOBBIX). Cpenu IWIMHI HMEIOTCS KaK pacTeHUs OTHOCHUTEIBHO
MPUMHUTUBHBIE, [0 CTENEHW NPUMUTUBHOCTH CpaBHUMBbICE C Hamboliee apXandeCKHUMH
alucMaTUaMu (CeMeHa y HUX ¢ OOMJIBHBIM DHJIOCIIEPMOM, a MbUIbIEBBIE 3€pHA UMEIOT Ooliee
MPUMUTUBHOE CTPOCHHE U B 3PEJIIOM COCTOSHHM 2-KJIETOYHbBIE), TaK W PACTCHUS OYEHb
BBICOKOCIIEIIUAIN3UPOBaHHbIE (OOJBIIMHCTBO CEMEIHCTB JHJIMUA, B TOM YHUCJIE OpPXUIHBbIE U
3J1aKH, KOTOPbIE€ JOCTUIIIM OUYEHb BHICOKOT'O YPOBHSI 3BOJIOLIMOHHOTO PA3BUTHS).

Hopsaoxk JIunuensernsie — Liliales

CewmetictBo JIneiinnie — Liliaceae

HacuursiBaer 10 ponoB u okosio 470 BU10B. BOIBIIMHCTBO JMJICHHBIX — 3TO MHOTOJICTHHE
JTYKOBUYHBIC TpaBSHUCThIC pacTeHus. Crediim WX MOTyT OBITh OOJIMCTBEHHBIMH HIIU
MPEACTABISITH COOOM I[BETOYHYIO CTPENIKY, 3aKaHYHMBAIOIIYIOCS IIBETKOM, IPH ATOM JIHCThS
UMEIOTCS TOJBKO y MecTa BbIXOAa cTeOyiss W3 TOYBBL. JIUCTBSI TPOCTHIE, YacTO CHISYHE,
BJIarajnuuiHeie. JIMCTOBasg IJIaCTUHKAa OT JIMHEWMHOW 10 siueBUAHON. JlucTtopacnosioxeHue
OuYepeHOe, YacTo ABYXpsaHOe. L[BeTKH HACEKOMOOMBLIsIEMbIC, OJUHOYHBIC MM COOpaHHBIC B
conBeTusi (KUCTh, 30HTHK), OOBIYHO KPYIIHBIE, SPKO OKpAIIEHHBIE, HO HWHOTJA MEJIKUE H
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JIOBOJIBHO HeB3pauHble. OKOJIOLBETHUK IPOCTOW BEHUYMKOBHUIHBIA. JIENECTKH OKOJIOIBETHHKA
cBOOO/IHBIE UM CpPOCHIMECS B ABYX Kpyrax. AHJpouei u3 6 ThIYMHOK B JIBYX Kpyrax. [ 'mnenei
CHUHKApIHBII U3 TpeX IUIOA0JHUCTHKOB, 3aBsI3b BEPXHSI, IUI0 — KOpoOouka win siroaa. Popmyia
nBetka: +P33A33GaE wmm « Pii3)AsisGa, K nuneiiHbIM  OTHOCSTCS MHOTHE JIEKOPAaTHBHBIC
pactenus: nunus (Lilium), Tonenad (Tulipa), pa6uuk (Fritillaria) n np.

IMopsinoxk Cnap:xeusBeTHble (Asparagales)

Cewmeiicto Jlanapimessie — Convallariaceae

OTHOCHUTEIBHO HEOOJIBIIOE CEMEHCTBO. JTO MHOTOJICTHHE KOPHEBHIHBIC TpPaBBI C
MPOCTBIMU JIUCTHSIMH U CPAaBHHUTEIHHO HEKPYMHBIMHU IIBETKAMHU, COOpAaHHBIMU B COIIBETHS.
I[BeTkH akTHHOMOP(]HBIE, HACCKOMOOTBIISIEMbIC, 4- U 3-4JICHHBIC, C OKOJIOIIBETHUKOM OOJIBIIEH
YacTbl0 CHAWHOJMUCTHBIM, aHApoled u3 4-6 TBIYMHOK, THHeNed wu3 2-3 cpocmuxcs
TUTOJIOJTUCTHKOB, TUIOABI — sTOABL. OOMEH3BECTHBIMH POJAMH SIBIISIOTCS JIAHJBINI, KYIICHA,
MalHHK.

Jlangeim mavickuii — Convallaria majalis. ®opmyna nsetka: «Pii3As3G). [Inox — srona.
JlaHapIn  CWJIBHO SIIOBUTOE pAacTeHHE, COJepiKallee CEepJASYHbIE TIMKO3UABI, I[IHPOKO
MIPUMECHSFOTCS] B MEJTUITUHE, a IBETKH — B MTap(HIOMEPUH, Pa3BOJIUTCS KaK JCKOPATHBHOE.

Kymnena MHOTOIIBETKOBAsI, WIIK COJIOMOHOBA 1evaTh - Polygonatum multiflorum. Y KyneHsl
MOIIIHOE KOPHEBUIIIEC ¢ KPYTJIBIMU BIABJICHHBIMHU PyOIlaMHd Ha MECTE MPHUKPEILICHUS OTMEPIINX
noberoB (OTCIOZa HApOJHOE HAa3BaHHE «COJOMOHOBA TeuaThy»). Ee BBICOKHIA, M3THOarommiics
JTYTOBHJIHO, CTEOETh HECeT KPYIHBIC IIMPOKOIUIANTHYCCKUE JHUCThS, W3 Ta3yX KOTOPBIX
BBIXO/ISIT TIOHUKAOIIIKE IIBETOHOCH € 2-5 KyBIIMHYATON (DOPMBI 3eI€HOBATO-OETBIMU IIBETKAMHU.
[[BeTkH CO CITAHHOJIUCTHBIM OKOJIOIBETHUKOM U3 6 JIMCTOYKOB, C 6 THIYMHKAMH, IPUPOCIIIAMHU K
OKOJIOIIBETHUKY U THHEIEEM U3 3 CPOCIIMXCS TUIOAOTUCTUKOB. [1101 — YepHO-CcHHsS Aro/a.

Maiinuk nBynmucTHbIN - Majanthemum bifolium. ManeHbKO€ H3SITHOE PACTCHUE CEBEPHBIX
€IIOBBIX JIECOB, C TOHKMM cTe0JieM, HECyIIMM [IBa, WHOTJA TPU CEPALICBUIHBIX JHUCTA.
3akaHUYMBaeTCSA CTEOCb KUCTHIO OCBIX TYNIUCTHIX I[BETKOB, KOTOPBIC, B OTIUYHE OT IIBETKOB
OOJIBIIMHCTBA OJTHOJIOJIBHBIX PACTeHUH, UMEIOT YeTBEPHOM TUTaH cTpoeHus. [lnox — pybunoso-
KpacHas Sroj/ia, CO3PEBAarOIIast O3 JHO OCCHBIO.

Hopsnok AMapuiuincouBeTHoie (Amaryllidales)

CewmeticTBo JlykoBrie — Alliaceae

Bruttouaer 32 poga u okoso 750 BunoB. Haubonbiero paznoodpasust JIyKOBbIE JOCTUTAIOT
B CeBepHOM monrymapuu. Bee mpeacTaBuTeny 3Toro ceMeicTBa JIyKOBUYHBIC MITH KOPHEBHUIITHBIE
TpaBbl. JIMCTBs OOBIYHO cUASYME, JTMCTOBAs IJIACTUHKA JIMHEHHas, AyAdyaTas WiIM TpyOuaTas.
JlucTopacronokeHne odepeaHoe, dYacTto AByxpsaHoe. L[BeTkm coOpaHbl B IIMMO3HOE,
30HTUKOBUIHOE COILIBETHE U JO I[BETEHHUS 3aKJIIOYEHBl B YEXOJ U3 OJHOTO - JIBYX KpOOIIUX
muctheB. ColBeTue pacronaraeTcsi Ha BepxXylIke Oe3lucTHOoro mnolera — CTpelKe.
OKOJIOLIBETHUK MPOCTOM BEHUYMKOBHJHBIA WIM YallCUKOBUIHBIN INIECTUWICHHBIH, JIUCTKU €TO0
CBOOO/THBIE WJTH TIPH OCHOBAHWH CIAsTHBI, PACIIONIAratoTCs B IBa Kpyra. THIYMHOK MIECTh, OOBIYHO
CPAcTaIOLIUXCS C OKOJIOIBETHUKOM. |'MHeleld CHHKapmHBIM U3 TpeX IJIOJAOJIMCTHUKOB. 3aBA3b
BEPXHSIsI, C HECKOJIBKIUMH WJIA MHOTHMH CeMsI3auaTKaMH.

@opmyna 1Betka: «P3i3AsiGa. [Mnog — kxopobouka. CemeHa Menkue ¢ OOMIBHBIM
SHJIOCTIEPMOM M MAJICHBKUM 3apobiiieM. J1Jis IyKOBBIX XapaKTepHO KHUBOPOKICHHE.

Pon Jlyx — Allium. O6wvenunsier okoao 400 BHIOB MHOTOJIETHUX TPaB C TPyOUYaTbIMM WU
IUIOCKUMH ~ JIUCTBIMH. Y  OOJBIIMHCTBA BHIOB HWMEIOTCS JIYKOBHUIIBI, OOpa3OBaHHEIC
YTOJIIICHHBIMU BIIATaJIMIAMH JIUCTHEB, Yy HEKOTOPBIX — KpPOME JYKOBHI[ DPa3BHBAIOTCA U
KopHeBHIla. Kak npaBuiio, Tyku 001a1al0T PE3KUM 3allaXxOM.

Cpenu JIyKOBBIX MHOTO KpAacHBOLBETYIIMX PACTEHHM, MOIMYJISPHBIX B CaJOBOJICTBE:
aramafryc (Agapanthus), tyns0arus (Tulbaghia), 6ponues (Brodiaea) n np.
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CewmeiictBo AmapmucoBsie — Amaryllidaceae

[IIupoko pacmpocTpaHEHO IO 3EMHOMY IIapy, OCOOCHHO B TPOMUYECKUX OO0IaCTAX.
HacuutsiBaer okomo 70 pomoB m 1000 BuOoB. DTO MHOTOJETHHE TpPaBbl C JYKOBHIIAMHU,
JTUHEWHBIMU JIUCTHIMU U KPYIMHBIMA HACEKOMOOMBUISEMBIMU I[BeTKaMHu. LIBeTkn oOoemosbie
aKTUHOMOP(QHBIE, U3pe/IKa 3UTOMOPGHBIE, YaCTO B 30HTUKOBUIHBIX CONBETUAX. OKOJOIBETHUK
MPOCTOM BEHUYMKOBUIHBIM. SIpKOOKpalIeHHBIE JIETIECTKU pacroyiaralorcss mno 3 B 2 Kpyra,
CBOOOJTHBIE WJIM cpacTaromuecs B Tpyoky. Ham 3eBom okoiionBeTHUKa (HOPMHUPYETCS BHIPOCT B
BUJE TPYOKM WM HEOONBIIOW OOOpPOUYKM, HA3bIBAEMON KOPOHOW WM mpuBeHUYUKOM. OH
pa3BUBAETCA M3 JTUCTKOB OKOJIOIIBETHUKA WM OCHOBAHWMN THIYMHOYHBIX HUTEWU. ThIYMHOK 6 B 2
Kpyrax. THIYMHOYHBIE HUTH CBOOOJHBIC WM YacTO MPHPOCIIME K TPYOKE OKOJIOI[BETHHKA.
['muenelt cuHKapIHBIA U3 3 IOJOJIMCTUKOB. 3aBs3b HIKHSSL C MHOTUMH cemsizadaTkamu. [lnon
— Kopobouka uiu aroga. @opmyna nsetka: «Psi3A33Gs),

AMapuTHCOBBIC — JIEKOPATUBHBIE pacTeHusl. OCOOEHHO MIMPOKO U3BECTHBI POJIBI HAPIIHCC
— Narcissus u noacuexxHuk — Galanthus.

Pon Hapmuce — Narcissus. JlekopaTUBHOE pacTeHHE OTKPHITOTO rpyHTa. OOIee 4ucio
BHUJI0B 0K0JI0 40. MHOrOJIETHHE TYKOBUYHBIE PACTEHUS C IPUKOPHEBBIMU JIUCTHSIMU; LIBETOUHBIH
creOenb Oe3mucTHbId. L[BeTku kpymnHble. OKOJOUBETHUK CPOCUIMICS: BHU3Y TPyOUaThlid, y 3eBa
C MIECTUIIUCTHBIM OTTHOOM U CPOCTHOJIMCTHOM KENTON KOPOHKOW. Ba)kHeMIne BHIIbI: HAPIHCC
nmodTHYeCcKuit — N.poeticus, HapIUCC JOXKHBIN — N.pseudonarcissus .

Pon Toncuexnnk — Galanthus. HacuuteiBaer 8-10 BuAoB. MHOroneTHHE JIyKOBUYHBIE
pacTeHusi C JIMHEWHBIMU JUCThAMH. [IBeTyT oueHp paHo. lIBeTOHOC HeceT Bcero OJauH
MOHUKAIOMIMIA [[BETOK CHEXHO-0ENIOT0 1BeTa. SIIOBUTHIN ankaliouj rallaHTaMHUH, MOTyYaeMbIid
W3 JIYKOBWI[ TIOJICHE)KHUKOB, TPHUMEHSCTCS IJs JiedeHus mnapanudeil. Hambomee wu3BecTeH
IMOJCHEHUK OeJToCHEXHBIN — G.nivalis.

ITopsinok /InockopeiinonBeTHbie (Dioscoreales)

CewmeiictBo Tpumuuessie —Trilliaceae

HeGoibiioe ceMeicTBO, PEACTAaBICHHOE PACTEHUSIMHA CEBEPHOTO TIOTYIIAPHS, KUBYIIIHMHU
BO BJIQXKHBIX JIecax.

Pon Boponwmii riia3 — Paris - HacuuteiBaeT okosio 5 BumoB. B Poccun mmpoko u3BecTeH
Paris guadrifolia, BopoHuii ria3 4eTbIPEXJIUCTHBIN, )KUBYIINN BO BIaKHBIX TEHUCTHIX XBOMHBIX U
JUCTBEHHBIX JiecaX. OTO OTHOCHUTEIFHO HEBBICOKOE pAcCTeHHE, pPa3BHBAIOIIEE TOHKOE
TOPU30HTAJILHOE KOPHEBUINE U MPSIMOCTOSIIMN TOHKHUN cTeOenb, HEeCYUIMid B BepXHEH dacTu
MYTOBKY H3 4 WIMPOKODUIMNTHYECKUX JIMCTHEB C XOPOIIO 3aMETHBIM KPYIMHOCETYATHIM
KHUJIKOBAHUEM, BBIIIE KOTOPHIX HEJUHHBIN I[BETOHOC 3aKaHYMBAETCS HEKPYIIHBIM U HE OYEHb
3aMETHBIM I[BETKOM, OKpAIICHHBIM B 3eJIeHBIN IBeT. OKOJIONBETHUK YalleYKOBUIHBIA COCTOUT
U3 4 /0BOJBHO KPYIHBIX Y3KOJAHLETHBIX YaIICIUCTUKOB U 4 Y3KOJIMHEHHBIX JIETIECTKOB
3€JICHOTO IIBE€Ta, 8§ THIYMHOK HWMEIOT IMHHYIO THIYAHOYHYIO HUTh, MPUKPEIUISIONIYIOCS K
OCHOBAHUIO TBHIYMHOK, XOPOIIO 3aMETHBIA CBSI3HUK, MNEPEXOAIMNA B Y3KMH M TOHKHH
HAJICBSA3HUK, TMPUYEM, BCE 3TO TOXKE OKpAIEHO B 3€JICHBIA IBET (CMOCOOCH K (POTOCHHTE3Y).
['uHene cocTOUT U3 4 CPOCIINXCS TUIOA0JIMCTHKOB, K MOMEHTY CO3pEBaHUs 00pa3yIOLINX CHHE-
YEepHYIO STOMy C HENpPUSATHBIM BKYCOM W OY€HBb SIOBHTYI0. OKOJOUIBETHHWK IPH IUIOJIAX He
3achIXaeT, He 00JIeTaeT, a COXpaHsIEeTCsl BMECTE C JIUCThSIMHU JI0 TIEPBBIX MOPO30B.

Iopsinok OpxuaouserHbie (Orchidales)

CewmetictBo Opxunnsie — Orchidaceae
D10 camoe OONbIIOE Cpelar OAHOMOJBHBIX CeMeicTBO, HacuuThiBaromee 20000 — 25000
BUJIOB, 00BEIMHEHHBIX B 750 pOAOB, a CpeaW BCEX IIBETKOBBIX MOXET OBITh MO BEIUYUHE
COTIOCTAaBHMO TOJIBKO CO CIIOKHOIBETHBIMH. OHO OYEHBb IIMPOKO MPEICTABICHO B TPOMHUYECKOM
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30He, HO oO0llee paclpoCTpaHEHHE CeMeicTBa OXBaThIBACT M YMEPEHHYIO 30HY, 3aX0/s Ha
ceBepe 10 AJISCKH, a Ha rore 10 OTHEHHOM 3eMIIH.

OpxuHble NPECTaBICHbl HCKIIOYUTEIHHO MHOTOJETHUMH MHMKOTPO(GHBIMU TpaBaMH,
KOTOpBIE OTJIMYAIOTCS OTPOMHBIM pa3HOOOpasWeM 10 BEIUYMHE, CTPYKTYpEe BETETATUBHBIX
OpPraHOB U MPHUCIIOCOOJICHUSM K YCIIOBHUSIM KU3HH.

Pactenus pa3zBuBaroTca o4yeHb MemJIeHHO. [lepBoe nBereHue Hactymnaer depes S...50 jer
1ocje MpopacTaHus CeMsH.

B mameit ceBepHOl (iiope OPXHIHBIX CPAaBHUTEIHLHO HEMHOTO, U CaMbIM 3HAMEHHUTBIM
ABNsETCA poJi BeHepHH Oammadok — Cypripedium. DTOT poj mpencTaBiisieT ABYTHIYMHKOBBIC
opxuaHsie (nodcemeticmeo Cypripedioideae).

bammauok Hactosumii - Cypripedium calceolus. JIOBOIBHO KpYIHOE pAacTeHHE C
[IUPOKODIUTHIITHYECKAMH 3€JICHBIMH JTUCTBSIMU U 1-2 KPYITHBIMU TPHUYYUTMBBIMUA [BETKAMH, B
KOTOPBIX B3AyTas »KenTas ryba pe3ko Bbliensercss Ha (poHe YeThIpeX KOPUYHEBBIX JIMCTOUKOB
OKOJIOI[BETHUKA, W3 KOTOPBIX OJMH HMMEET JBYPAa3leNbHBII KOHYMK — OH OO0pa3zoBayicsi B
pe3yJabTare CpacTaHUs JBYX JUCTOUYKOB OKoJolBeTHHKA. Has BXxoqoM B ry0Oy IBeTKa Oammayka
HABUCACT MIMPOKas CTAMHHOMAWS — OeCIUTOfHAas TPeThsl THIYMHKA, a 10 OOKaM THHOCTEMUS
MPUKPETUISIOTCS 2 MAPOBUAHBIX MBUIBHUKA JABYX (DEPTUIIBHBIX TBIYMHOK, UX THIYMHOYHBIC HUTH
CPOCITUCh MEXIY COOOHW M YaCTHMYHO TPHUPAIICHBI K CTOJIOMKY. M3 mMox cTaMWHOAMH BUIHO
KPYITHOE MSICHCTOE PhUIBLIE.

[TanbuaTOKOpEeHHUK NATHUCTBIN — Dactylorhiza maculata, (paHnee Ha3bIBaJICS STPHIIIHUK
naTHUCTHIA - Orchis maculata) - cBoe poJjoBoe Ha3BaHME MOMYYMI 3a IOA3EMHBIA KITyOeHb,
TBKIBl pa3felCHHBI Ha YAJIUHEHHBIE J0MW. OTHOCUTCA K OJHOTHBIYMHKOBBIM OPXUIHBIM
(noocemeticmeo Orchidoideae). BcTpeuaeTcsi MO CHIpHIM WM 3a00JIOYEHHBIM €IIOBBIM U
CMCIIaHHBIM JIeCaM, CpeId KYyCTapHHKOB W 10 HHU3WHHBIM JIyraM. Y OpXuaed W3 3TOro
MOJICEMENCTBA TMPOMCXOJUT TIOJIHOE CpacTaHUE EIWHCTBEHHOW THIUMHKH CO CTOJOMKOM U
pBUIBIIEM B OJHO IIeJIO€ — KOJOHKY. Ecim mocMoTpeTh BOBHYTpH IIBETKA, TO Cpa3y BHJIHA
IIMPOKas THIYMHKA C IIHPOKUM >K€ CBA3HHUKOM, y KOTOpOHl Mo OokaM B JABYX YIIIyOJEHHSAX
HAXOMATCS JBa THE37a MbUIbHWKA. VX MbUTbIla CKJIeeHa B JOBOJIBHO IUIOTHYIO Maccy, o0pasys
nojunHUi. O6a MOJTUHMS NMPOJODKAIOTCS B BUJE CTEPUIIBHOTO XBOCTHKA, MU KayJIUKYJIbI, B
HIKHIOIO YacTh TBUIBLIEBBIX THE3J, /€ OHM KacaroTcs KIIOBHKA — OJHOH, HarpaBIICHHOMN
HaBCTpeUy HACEKOMOMY, JIOTIACTH PbUIbLIA, MBUIBIY HE BOCHPUHUMAIOLICH, HO UMEIOILEH JIeTKO
OCJTM3HSIFOIIMECS Kpasi, K KOTOPBIM H MTPHKACAIOTCS 00€ KayIUKYJIbl, 00pasys npumnainsie. [Ipu
MaJieiIlIeM MPUKOCHOBEHHM K NMPHIUHAIBIYY TOJIOBKA HACEKOMOTO, CTPEMSILErocs K IIMOpIy ¢
HEKTapoOM, TPWINTNANBIE MPUKICHBACTCS K HEW, a MOKHUIas IBETOK, ONBUINTENh BBIICPTUBACT
00a MOJUIMHUS BMECTE C KayJIUKyJOW, TaK Ha3bIBa€MbIi MOJUIMHAPUHM, U3 THE3/ MBbUIbHUKOB U
YHOCHUT WX Ha ceOe. B monere kayauKyibl MOJICHIXAIOT U HAKIIOHSIOTCS BIIEpEl, KaK POXKKH Ha
rosioBe HacekoMmoro. [locemas cieayronuii BETOK U COBEpIIas Te K€ JBMKEHHs, HACEKOMOe
KacaeTcs HAKIOHMBINUMHCS TIOJUTMHAPUSMH BOCIIPHHHUMAIOIICH TBUIBIy YacTH PBUIBIIA,
HaXOJAIIEToCs MO KIIOBUKOM B 0COOOM yIIyOJIeHMM | HaJ BXOAOM B HINMOpel. A TaK Kak
IBUIbIIA B TOJUIMHAM COOpaHa B OTACTBHBIC MAKETHKH, JETKO PACCHINAIONINECs, TO OJHUM
MOJUIMHUEM BO3MOXKHO OIIBIJICHUE HECKOJBKUX IIBETKOB. Tak COBEpLIEHHBIM CIIOCOOOM
OIBIICHHS JIOCTHTACTCS MaKCUMallbHasi SKOHOMHS JKHBOTO MaTephallia C OJHOW CTOPOHBI, a C
APYroil — MOXKET OBITh OIUIOJJOTBOPEHO KOJIOCCAJIBHOE YUCIIO CEMSA3a4aTKOB, HAXOJSIIUXCS B
3aBSI3M OPXHTHBIX.

Pon Arpeiauk — Orchis (puc.140) - uMeeT 1BETKH, UMUTHPYIOLINE OKPAacKoi u (popmoii
CaMOK HaCEKOMBIX OMBUTHTENEH. M OTBUIAIOT MX CaMIIbl, «ITyTAIOIINE)» IIBETKH C CAMKOH.

[lon Ha3BaHMEM «caylel» B MEIUIMHE HCIIONB3YIOTCS KIYOHH STPBIIIHUKOB, COJEepIKaIIIe
cnu3ucTeie  BemiectBa (okomo  50%), Oenku (5-15%) wm T.n. Causb OYEHH XOpoIIee
OOBOJIaKMBAIOIIEE MPOTUBOBOCHAIUTEIBHOE CPEICTBO MPU  OCTPBIX U XPOHUYECKUX
3a00JICBaHUAX JIBIXATEIBHBIX MYTEH U )KETYJOYHO-KUIIIETHOTO TPAKTA.

Jlrobka nsynuctHass — Platanthera bifolia (puc.141) - monyuuna Ha3BaHUE «HOYHOM
(buankm» 3a CHIIBHBIN 3aMaX, KICTOYAeMbIi STUM pacTeHHEM IO BedepaM U HOYBIO.
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leHHOCTH OPXMAHBIX 3aKJIIOYAETCS MPEXKJE BCEro B UX JIeKOpaTUBHOCTU. OHAKO cpeau
HUX €CTh U JICKapCTBEHHBIC, U MHUIIEBbIC BUABI. K mocieaHuM OTHOCUTCS poj BaHWIb — Vanilla

(puc.142).
Hopsanoxk MaraukouBeTHble, niu 3iakonseTHblie (Poales, Graminales)

CemeiictBo MsTinkoBble win 3nakoBble - Poaceae, Gramineae
MSTIHKOBBIE — OYEHb Pa3sHOOOpa3zHas U LIMPOKO PacCHpOCTpaHEHHAs rpylna pacTeHUH.
Oo6wenunsier okosno 900 pomoB u 1o 11000 BumoB. Cpean HUX €CTh BUABI — KOCMOIOJMTHI.
Hepenko MSATIMKOBBIE AOMUHUPYIOT B €CTECTBEHHBIX PACTHUTEIBHBIX COOOIECTBAX JyrOB M
cremneil. OOIIEN3BECTHO UX BBICOKOE HAPOIHOXO035ICTBEHHOE 3HAU€HNE KaK OCHOBHBIX MHIIEBBIX
1 KOPMOBBIX PacTEHHI.

B cemelicTBe mpeobaaialoT TpaBsIHUCThIE MHOTOJIETHHE, PEXE OHOJIETHUE PACTCHMS, IS
KOTOPBIX XapakTepeH OcCOObIii THM BETBIEHUs — KymieHue (puc.148). MakcumansHOE
pa3HooOpa3ue KU3HEHHBIX (OPM MPUYPOUEHO K CyOTPONMMUYECKUM U TPOIIMYECKUM paifoHaMm, e
BCTPEUAIOTCS U APEBOBUAHBIE MPEACTaBUTENHN (0aMOYKOBUIHBIE).

Crebenb y OOJBIIMHCTBA MATIUKOBBIX MOJIBIN, JHIIbL B y3J1aX BBIMOJIHEHHBIN (COJIOMUHA).
B ocHOBaHMSX MeXI0Yy3nMUH HaXOOUTCS MHTEpKaIspHas MEpUCTeMa, OOyCIIaBIIMBAIOLIAsi POCT
crebnis B anuHy (puc.149). bokoBble moOerM MOTYT OBITh BHYTPHUBJIATAJUIIHBIMU WM
BHeBNaranuiHeMu (puc.150). B Mecte nepexoa Biarajiuiia B JUCTOBYIO IUIACTUHKY HEPEIKO
€CTh SI3BIYOK (TIJICHYATHIM UM U3 BOJIOCKOB) U yIIku (puc.151).

CouBerne — CIIOXKHBI KOJIOC WJIM arperaTHOE€ — MeTeNKa, COCTOsIIas U3 KOJOCKOB,
JIOXKHBIH KoJloC (CydTaH), peAko mouyaTok (puc.152). B ocHOBaHMM KOJOCKa pacroyiOKEHBI
BUJIOM3MEHEHHBIE JINCThSI — KOJIOCKOBBIE YelTyiku. Kaxkiplif IBeTOK 00pa3yeTcs Ha OCH KOJIocKa
B IIa3yXe IPULBETHUKA, HAa3bIBAEMOI0 HApY>KHOM IBETKOBOM uelmyiWkou. lIBeTku Menkue,
HeB3payHble, OOBIYHO 00OemoJjble, JIUIIbL Y BUAOB P. KYKypy3a (Zea) pazleibHONONBIEC, B
MOCJIEAHEM CIy4yae pPACTEHUS OJHOAOMHBIE. TpEeXwIeHHBIH LBETOK, TUIMYHBIM 7S
OJIHOJIOJIBHBIX, MOKHO HaOJIOAAaTh TOJBKO Y HEMHOTMX COBPEMEHHBIX MSATIMKOBBIX, HallpUMeEP
n3 p. crpentoxera. OKOJOLUBETHUK pEAYLUPOBaH, A0 BHYTPEHHEH IIBETKOBOW 4YEIIyHKH,
BO3HUKILEH B pe3yJIbTaTe CpPAcTaHUS IBYX JIUCTOYKOB, U JABYX I[BETKOBBIX IJICHOK — JIOJIUKYIL.
ToranHOK OOBIYHO TPH (HAPYXKHBIN KpYT), pexe ABe (IYLUIHMCTBIA KOJOCOK - Anthoxanthum) win
onHa (BUIbI p. iMHHA - Cinna), HO UHOTIA UX WIeCTb (BUIBI p. puc- Oryza) Win Jaxe OoJblie
(HekoTopble 0amOykH). 3aBs3b BEpXHsS, BCErjla ¢ OJHUM cems3adyaTkoM. Dopmylia IBEeTKa:
1P 2A3Ge) [lmog — 3epHOBKA, KOKUCTHIN OKOJOTUIOAHHUK CIIHMMACTCS C KOXYpOH CEMEHH, a
MHOTJIa ¥ C LIBETKOBBIMHU delryikamu (BUAbI p. ssuMeHb - Hordeum). 3aponsimn mpuieraer k
SHJI0CTIEPMY COOKY.

CeMelicTBO MOApA3NENAIOT Ha TpU MojaceMelicTBa: OamOykoBuaHblie (Bambusoideae),
msatinukoBuaHbie (Poacoideae), mpocoBuansie (Panicoideae).

Iloocemeticmeo bBambyrkosuouvie - Bambusoideae. Oobbenunsier okono 600 BumoB. OHH
pacnpocTpaHeHbl NMPEUMYIIECTBEHHO B TPONMYECKHX U CyOTpomuueckux ctpaHax. B Poccum
pacTyT TOJIKO TPH BHJIA poja caca (sasa). ITO OTHOCUTEIHHO HEOOJbIINE PACTCHUS, UMEIOIINE
cTe0au BeICOTOM 10 3M, nuameTpoM lcMm, nmpouspactaromue Ha Kypunbckux octpoBax. bamOyku
B OCHOBHBIX MECTax CBOETO INPOM3PACTaHUS — KPYIHBbIE pacTeHHs BbICOTOM 10 40M. JIucTbs
yepemnkoBble. Yepelmok B OCHOBAHMHU pacliupsieTcss BO Biaranuiie. JlucroBas miacTUHKA
JaHLeTHas, oBaibHas. Kolocku onHO- M MHOronBeTkoBble. lIBeTku oGoemnosbie. THIYMHOK
00bruHO mecTh (3+3), unoraa Gomnpuie — g0 20-30. [lectuk oauH, CTOIOUKOB J1Ba (PEIKO TpH).
[Tnox — wame 3epHOBKa, MHOTNA AroJOBUIHBIN (puc.154). bamOyKoBHIHBIE MMEIOT OYEHBb
IIMPOKOE MPAKTHMYECKOE MPUMEHEHHE, TJIaBHbIM O0pa30oM Kak CTPOMTEIbHBIM MaTepuall, HO
BMECTE C TEM MX MOJObIE MOOErH MOKHO UCTOIb30BaTh KaK OBOIIIH.

Iloocemeticmeo Mamauxosuonvie - Poaeoideae. PacteHuss TpaBSHUCTBIE, OJHO- H
MHOroJeTHHe. JIMCThs OoJbIIel YacThiO0 C MJICHYATHIMH MM BOJIOCKOBUIHBIMH SI3bIYKAMHU U
PaBHOMEPHO pacmlpeesIeHHON XJI0pOoPUIOHOCHOW mapeHxuMoil. ColBeTHs - MeTelKa, CyJITaH,
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CIOXHBIM Kojoc. KONOCKM HMMEIOT MO JIB€ KOJOCKOBBIE YEIIYHKH, MHOTOIBETKOBBIC WIIH
OJTHOIIBETKOBBIC. B mojcemMeiicTBe MHOTO POJIOB BAKHEUINNX XJIEOHBIX PACTCHHM: TMIICHUIIA
(Triticum), poxs (Secale), samens (Hordeum), oBec (Avena), puc (Oryza) u nip.

Iloocemeticmeo npocosuonvie — Panicoideae. PacrteHuss TpaBsSHHUCTbIE, OJHO- U
MHOTOJIETHUE. SI3bIYKM JTUCTHEB BOJOCKOBHJHBIC. XJIOPO(HIOHOCHAS TapeHXHMa JHUCTHEB
cocpeloToueHa BOKPYT KMWIOK (BeHeuyHas). ColBeTHe — MeTelKa, Peke JIOKHBIM KOJIOC WU
cynrad. KonocoBbix uerryek Ooiiblle JBYX, KOJOCKH OJHOIIBETKOBBIE, HO MHOTJa oOpasyercs
BTOpOIl IBETOK — TBHIYMHOYHBIA, PpACHOJOKEHHBIH HIDKe oboemnonoro. Baxueilmme ponbr:
KyKypy3a (Zea), TpoctHuk (Phragmites), paiirpac (Arrhenatherum), TumodeeBka (Phleum) u
TpyTHE.

Hopsanok Ocoxousernbie (Cyperales)

CewmelictBo OcokoBbie — Cyperaceae

CeMeiCTBO TpPENCTaBICHO MHOTOJICTHUMH WJIM OJHOJICTHUMH TpaBaMH, HEPEIKO
PacTyIIMMH BO BJIQXKHBIX MECTAaX U UMEIOIUMH I10/13€MHbIE KOPHEBUILA.

WX crTebnam OKpyTJible WM TPEXTPaHHBIE B CEYCHWH, HECYT Yy3KWE JIMHEHHBIC IJUCTHS,
OOBIYHO C 3aMKHYTBIMU BJarajuiiamMu 0Oe3 S3bIYKOB, WM Oe3nucTHBL. L[BeTkum Menkue,
HEB3payHbIE, BETPOOIIBUISIEMbIE, HHOTA Pa3/IeIbHOIIONbIE, COOPAHBI B KOJIOCKH, KOTOPHIE B CBOIO
oyepesib MOTYT OBITh COOpaHbI B 0oJiee CIoXKHbIE cOlBeTHs. Kaxplil IBETOK B KOJIOCKE CUIHT B
na3yxe HeOOJIBIIOr0 YeITyeBUIHOTO MPHUIIBETHOTO JIUCTA, WHOT/IA TIOYTH CKPBIBAIOIIETO IIBETOK.
OKOJIOLIBETHHK, €CIIM OH €CTh COCTOMT M3 6 MJIM MHOTHMX ILIETHHOK, MHOTJA pa3pacTaroluXcs
NIPU TUTO/IaX, WHOT/Ia OH B BHJIE YENIYEK WJIM OTCYTCTBYET. THIYMHOK OOBIYHO 3, TaK KaK OJUH
KpPYT' MX peAyLUpoBaH, HHOTA 6 WiKM MeHblIe 3, TuHenel u3 3-2 cpoCHIMXCs MI0JOIUCTUKOB,
00pa3yIoNIMX BEPXHIOKO 3aBsi3b, IUIOJ OPEIIKOBUIHBIHN, CEMs ¢ OOMIBHBIM YHIOCTIEPMOM.

Bonbioe cemMeiicTBO OCOKOBBIX, Ha OCHOBAaHMU CTPOCHHS KOJIOCKOB M I[BETKOB,
nonxpazaensercs Ha 3 moacemeiictBa:  chiteBble  (Cyperoideae),  pUHXOCHOpOBBIE
(Rhynchosporoideae) u ocokoBsie (Caricoideae), U3 KOTOPBIX MbI pACCMOTPHM JIBA.

Iloocemeticmeo Cyperoideae — cpITeBBIE, emie 007amaeT OOOCTONBIMU I[BETKAMH U
COXPAHMBILUMCS B BUJIE IIETHHOK OKOJIOIIBETHUKOM, XOTS Y HEKOTOPBIX POJOB OH YK€ HCUE3.

Kawmpim necHotii - Scirpus sylvaticus. JIoBOJIbHO BEICOKOE TPABSIHUCTOE PACTEHUE, KUBYIIICE
Ha BJIQXKHBIX Oeperax BOJI0EMOB, 3a00JI0YEHHBIX JIyTaX, B IPUAOPOKHBIX KaHABAX.

Ha BepxoBBIX 1 TIepexomHBIX 00JI0TaX, 3a00JI0UYEHHBIX JyTax, M0 3apacTalouM Oeperam
BOJIOEMOB BCTpevaeTcsi poJ mymmua — Eriophorum. V13 BUi0B mymui 0cOOEHHO OOBIYHBI 1BA -
E. vaginatum, MylmHIa BiIarajvinHas, ¢ OJHUM KOJOCKOM B couseTud, M E. polystachyon,
MYIINIIa MHOTOKOJIOCKOBAsl, C MHOTOYUCIICHHBIMH KOJIOCKaMH Ha HOXKaX Pa3HOM JUTMHBI.

®opmyina nBetka: «PppAszGe). [1mog — TpexrpaHHblil opeliek.

Iloocemericmso Caricoideae — OCOKOBBIE, XapaKTEPH3YeTCs IIBETKAMH, JIHUIICHHBIMU
(xpome p. Kobresia) OKOJOLBETHHKAa M BCerjga pasaenbHONoibIMA. OCHOBHBIM, Haumbosee
OOIIMPHBIM POJIOM 37iech sBisieTcst p. Carex — ocoka @opmyia nBetka: 3 +PoAsGo  P+PoAoG).
[Inox — TpexrpaHHbIN OpelIeK, OCTAOIIUICS B MEIIOYKE.

[IpakTHyeckoe 3HaYEHHE OCOKOBBIX HEBEIHMKO. B KauecTBe KOPMOBBIX MCIOIB3YIOTCA
penKo, Tak Kak OeHbI MUTATEIBHBIMA BEIIECTBAMH U JOBOJILHO TpyObIe. KpymHbIe MprOpexHbIe
u OOJIOTHBIE OCOKM TIOYTH HEMOEJaeMbl, YAaCTUYHO MWCIOJB3YIOTCA JIMIIb IPU PaHHEM
CCHOKOIICHNH. MeIkre TOyITyCThIHHBIC, TYCTBIHHBIE U TOPHBIE OCOKH B HEKOTOPHIX paliOHAX
Cpenneit A3uu, COCTaBISIOT OCHOBHOM KOPM /ISl OBEIL.

OmnpeneneHHOEe 3HAUYECHUE B KAUECTBE NHINEBBIX UMEIOT dyda, WM 3eMIISTHOM MHHIAIb
(Cyprus esculentus), u BonubIi kamtaH, uian matad (Eleocharis tuberosa).

4. OcHOBHBIC NOPAJKH M CeMelCTBa, BajKHelIIHMe INpPeICTAaBUTEIH JAUKOPACTYIICH H
KYyJbTYpHOH (ps1opbl FOkHOr0 Ypana, Xo31iiCTBEHHOE 3HAYEHHUeE.
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JlekopaThBHBIE pACTEHUS - K JIMJIEMHBIM OTHOCATCS MHOTHE JIE€KOPATHBHBIE PACTEHUS:
JUIUS, TIOJBIIAH, PSOYMK W Jp.; ceMeHCcTBO JlaHABIEBbIE - MAWHUK JBYJUCTHBIM, KyIleHa
MHOTOLIBETKOBA,  JIAHJBIII MaWCKui; AMapUUIMCOBBIE —pOJBl HApPLHUCC U TOJCHEKHUK;
cemeiictBo OpxuaHBIE - BEHEPUH OamIMadyok, MaJbYaTOKOPEHHUK TMSATHHUCTHIN, STPBIIIHUK.
[InmeBoe M KOPMOBOE 3HAYEHUE MMEKOT MHOIOUYMCIICHHBIE NIPEACTABUTENIM CEMENCTBA
MSTIHKOBBIEC — IIIEHUIIA, PUC. OBEC , KYKYypYy3a, SUMEHb U Jp.

1.10. Jlexuus 10 (2 yaca)
Tema: «I'eorpadust ¥ IK0JIOTUsI pACTEHHA.)»

1.10.1. Bonipocs! Jiekuuu:
1. 1. I'eorpadus pactenuit. diaopa u pacTUTEIBHOCTb.
2. O01mas HKOJI0THs U HKOJIOTHS pacTeHuil. Pa3znensl skomoruu.
3. Knaccudukamuss skojorudeckux (akrtopoB. ['pynmel pacTeHHMl MO OTHOUICHHIO K
HKOJIOTMYECKUM (haKTOpaM.
4. CtpykTypa u AMHaMUKa GuToneHo3oB. Knaccupukarus GUToneHo308. ArpoueHo3bl

1.10.2. KpaTkoe conepxxaHue BOIPOCOB:

1. 'eorpa¢ust pacrenuii. ®10pa ¥ paCTUTEIbHOCTb.

I'eorpadus pacrenuii, putoreorpadus, pazaesn 60TaHUKU U GUIUUECKON reorpaduu,
M3ydaromui reorpadudeckoe pacnpocTpaHeHue pacteHnid. OCHOBHbBIE 00BEKTHI Teorpaduun
pacTeHHii: apeassl BUAOB U 00Jiee KPYITHBIX CUCTEMAaTHUYECKUX €IMHHULL, a TaKkxke (Gpropsl —
COBOKYITHOCTH BUJIOB PACTEHMI, HACENAIOIINX Ty WIN UHYIO TeppUuToputo. OTpacibio
reorpadguu pacTeHUH, CreUaIbHO N3yYaloIel apeasl, aBisercs putoxoposnorus. iaopsl
uzydaer ¢iaopuctuueckas ['. p. 3aBUCUMOCTb pacnipoCTpaHEHUs PACTEHUN OT YCJIOBUI BHEIIHEN
cpeabl — MpeaMeT UCCIIeI0BaHMs SKOJIOTHYeCKoi reorpadun pacrenuil. OgHaKo BbleIeHHE €&
B 0COOYIO OTpACib YCIOBHO, TOCKOJIBKY U3YYECHHE apeasioB U Giop HEM30€KHO BKITIOUAET
PaccMOTPEHHE IKOJIOTMUECKHUX BOIPOCOB.

Ob6nacTe pacnpocTpaHeHHs] BHUJAa Ha3bIBaeTCs ero apeajoM. ['paHuisl apeanoB BHIOB
HKOJIOTHYECKM M HMCTOpUYECKH oOycioBieHbl. Haumbosiee paHHHE MpEICTaBICHHUS O
reorpaduyeckoit tuddepeHIPOBaHHOCTH PACTUTEIBHOIO MUpa 3eMJIN U 3aKOHOMEPHOCTSIX €To
pacrpocTpaHeHHs B 3aBUCHUMOCTU OT YCIOBMH MECTOOOMTaHUS UMeEIoTcs B TpyAax TeodpacTa,
UCIONIb30BaBIIET0 (aKTUYECKUE JlaHHble, coOpaHHbIE BO BpeMs MOXO0J0B AJieKcaHpa
Makenonckoro. Mctopus coBpeMeHHOW reorpauu pacTeHH HauMHAETCs ropas3io IO3HEe.
3HaueHue HMMeNu BeIHMKHEe reorpapuueckue OTKpbITUS, a Takxke padorsl K. Jlunnes, U. T.
I'menuna, I1. C. ITamiaca u ap. bosnee mmpokoe pa3BUTHE sl OCHOBHBIX MOJIOKEHHH reorpadpuu
pacteHui monydaror B Tpyaax A. ['ymOompara (1769—1859), cBsizanHBIX ¢ 00pabOTKOM
MaTepHajaoB MHOTOJIETHEN 3kcnenuuuu B cTpanbl FOxHo# u LlenTpansHoit AMepuku. Crnenyer
Takke oTMeTuth Tpyabl A. [exanmomns (1855), A. I'puzebaxa (1872), Y. [Jlapsuna (1859).
HcTopuueckuil IpUHINIL, OCHOBBIBAIOLIUICS Ha 3BOJIOLMOHHOM yueHuH Y. JlapBuHa, BHEAPUI
B reorpaguio pacteHuil A. DHruep.

Apean Buma OObEAMHSAET BCE KOHKPETHBIE MECTOHAXOXKICHHS €ro, T. €. BCE TOYKH
36eMHOH MOBEPXHOCTH, i€ 3TOT BUJ HaijeH. CTeneHb 3aceeHHOCTH apeayia oco0sIMM BUAA
MOXeT ObITh pazauyHOW. OHa 3aBUCUT OT IMPHUYPOUEHHOCTH BHMJA K ONpEICICHHBIM THUIAM
MECTOOOUTaHUH.

Apean Buza MOXET OBITh CIUIOIIHBIM M MPEPBIBUCTHIM  (IU3BIOHKTUBHBIM).
KpuTtepuii crutomHoro apeana — peryjispHas BCTPEYaeMOCTh BUJA HAa COOTBETCTBYIOUIMX €r0
npupoze MectooOutanusx. Hampumep, Buasl poaa kysmuHka (Nymphaea) MOXHO HaOm0IaTh
TOJIbKO B Bojoemax. Eciu BHI He BcTpeuaeTcsi Ha 3HAYUTENBHBIX MPOCTPAHCTBAX, TO TaKOM
apeaJ npepbIBUCTHIN. Hanpumep, OOBIKHOBEHHast KHCJIMYKa HWMeEeT JIBeé 4YacTh apeana:
€BPOIENHCKO-CUOMPCKYI0O M JTalbHEBOCTOUHYIO. [l MpaBUIIBLHOTO MpeacTaBieHHUs 00 apeaie
BHUJa COCTABJIAIOT KapTy. IIpu 3TOM HCHONB3YIOT NPEMMYLIECTBEHHO TOYEUHBIM METOJ, KOraa
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Ka)/10e M3BECTHOE MECTOHAXOXJIEHUE BUAA HAHOCAT Ha OJIAHKOBYIO KapTy B BUJAE TOYKH HIIU
HEOOJIBIIIOTO KPYIKKa.

Pa3zmeps! u popma apeasnioB pa3znuyHbl. Eciam apean oxXBaThIBaeT MOYTH BCIO TOBEPXHOCTh
CYIIH, WIM BCTPEUAETCS BO BCEX YACTAX CBETA, TO 3TO KOCMONOJUTHYECKHUN apeas, a BUA —
KOCMOIIOJIHT. SIBJIeHHe KOCMONOJIMTH3Ma HauOoJjiee 4acTo HAOII0AAeTCsl Y BOJAHBIX PACTCHUH,
YTO CBSA3aHO C OOJBIIKUM MTOCTOSHCTBOM YCJIOBHUI BOAHON CPEJIbl, HEXKEJIU BO3AYIIHON (PAECTHI U
ap.). Hlupoxo pacrpocTpaHeHHbIE HA3€MHbBIE PACTEHUS BCTPEUAIOTCS peke (MaropOTHUK OPIISK).
MHorue BHbI, HAOOOPOT, UMEIOT Y3KO€ PaclpOCTpaHEHNE (HEKOTOPbIE KOJIOKOIbUMUKH, KPYIIKH
u p.).

Bunael  pacteHmii  pasmMUHBI IO CBOEMY reorpauueckoMy  IpPOMCXO0XKJIEHUIO.
@OopMHUpPOBAaHUE HOBBIX BHUJOB PACTEHHUH OCYIIECTBIIETCS HA OMNPEIECIEHHOM IIPOCTPAHCTBE,
3aCEJICHHOM WCXOJHOM JJIS JTaHHOTO BHJA MPEIKOBOM (opMOH. DTO MEpBUUYHBIN apeanl BHUJA.
Bo3nukHyB, BHUI paccenserca (Mpu OMOJIOTMYECKOM IIporpecce) M yBEIMYMBAeT apeal.
CkopocTh pacceleHHs 3aBUCHT, B YaCTHOCTHU, OT CIHOCOOHOCTH K PacHpOCTPaHEHUIO CEMSH,
IUIOZIOB U Jp. Y CIIOBUS, MPEMATCTBYIOLINE PACCEIEHUIO PACTEHUM, IIPUHATO pacCMaTpUBaTh Kak
nperpajpl: Tonorpaduueckue (Mopsi, ToOpbl), SKOJIOTUYECKUE U ONOJIOTUYECKHE.

[Ipy yMeHbLICHMH YUCIEHHOCTH M BBIMHUPAHUM BHUJIOB HaOJIOMAIOTCS PETrpecCHUBHBIC
U3MEHEHHus1 apeanioB. Bujpl, BcTpedaromuecs B ONPEIEICHHOM reorpapuueckoM paiioHe,
MOJYYMJIM Ha3BAaHMEIHJAEMUKOB. DHJIEMH3M MOXET OBITh CBS3aH C HEIABHUM IOSBJICHHUEM
HOBBIX BHJIOB (HEOSHAEMM3M) M C COKpallleHHEM apeayia BHAAa B pe3ylibTaTe perpeccuu u
BbIMHUpaHus (naneodHjaemukn). Hampumep, Ha Tepputopun Poccum BCTpeyaroTCsi PEIUKTHI
TPETUYHOTO BO3pacTa (TUCE, CAMILIUT, aJbOUIINA U AP.) BO BIAXKHBIX CyOTpONUKax 3akaBKasbsl.

B nmpemenax cBoero apeana, HEKOTOpbIE BHUABI - BCTPEYAIOTCS - Ha JOBOJIBHO
Pa3HOOOpPa3HBIX MECTOOOUTAHUSAX — BPUTOIHBIE BUJIbI, UMEIONINE MIMPOKYIO SKOJIOTHUECKYIO
amMruTyy (cocHa W 1p.). Buael, mpuypodeHHble K y3KOMYy Ha0Opy MeECTOOOHMTaHUil,
HA3bIBAIOT CTEHOTOINHBIMH (K HUM OTHOCSITCSI BOJIHbIE, OOJIOTHBIE U JPYTrHe PacTEeHuUs).

Kaxnas ¢mopa npencrapisier coO60i HCTOPUUYECKH CIIOKUBIIYIOCS COBOKYITHOCTH BUIOB.
Ha ee cocraBe oTpaxaroTcs COBpPEMEHHBIC YCJIOBHUS M YCJIOBHUS MHHYBIIUX 310X. OOUTHOCTH
OIpEICIEHHBIX BHJIOB MM POJIOB TOBOPUT 00 OOLIHOCTH MCTOPHM pa3BUTHs ¢uiopsl. [TosTomy
npu OoTaHUKO-reorpapuueckoM aHaiu3e (IOphl  BBIIEISAIOT reorpadguyeckue 3JIeMEHTbH
¢Gyopel, T. €. Tpymnsl  BUAOB (POJOB), CXOJHBIE IO CBOEMY pPAaclpOCTPAaHEHHUIO U
MIPOUCXOXKICHNI0. Hampumep, B JIECHOW 30HE €BPOINEHCKOM TEPPUTOPUU CTPaHbl MOYKHO
BBIJICJIUTh CJICAYIOUIME reorpauueckue 3JIEMEHTHl (PIOphl: apKTUYECKHE; apKTOAJIbIIMHACKUE
(cpopmupoBaBIIecs: B JIEAHUKOBBIM  Tepuona); OopeanbHble  (CBA3aHBI B CBOEM
pacrpoCTpaHEHUH C TaeXKHBIMH JIeCaMH); aTJaHTUYEeCKHE (3amajHble); CHOUpCKUe (BOCTOUHBIE);
MMOHTUYECKHUE (FOXKHBIC); HEMOpaIbHbIC (IyOpaBHEIE).

Bunsl ¢uiopel 0THOCATCS K pa3HbIM CUCTEMAaTHYECKHUM TpymnmnaMm (ceMeicTBa, MOpPSJIKY,
ponsl). Kaxnoil ¢iope cBoiicTBeHHa CBOsSI cucTemMaruyeckas cTpykrypa. Kpome Toro, BCsKyro
¢biopy MOXHO  NpPOAHAIM3UPOBATh MO  HAIUYMIO  HKOJOTMYECKUX  TPYII  BHJIOB,
(UTOLIEHOTUYECKUX U XO3SHCTBEHHBIX.

Pacripenenenrie  pacTUTENBPHOCTH IO TOBEPXHOCTH 3€MHOIO IIapa MOJYMHEHO
OTIpe/IeTICHHBIM  3aKOHOMEPHOCTSIM. B ocCHOBe pacmpeneneHus pacTUTENbHOCTH —JiexKar
TOpU30HTaIbHAS (IIMPOTHAS) 30HATLHOCTD U BEPTUKAIbHASL 30HAJIbHOCTD, WM MOSCHOCTb.

B ecTecTBeHHOM pacTUTENHHOM MOKPOBE 3€MHOTO IIapa, KpPOME 30HAIbHOM, pa3inyaroT
elle He30HATbHYI0 (MHTpa- M OKCTPa30HAIbHYIO) PACTUTEIBHOCTb. 30HANbHAA, WIN
KJIMMaTH4eCKU 00yCIIOBJICHHAs, pPACTUTEILHOCTD 3aHUMAET MIAKOPbl - XOPOULIO JIPEHUPOBAaHHbBIE
BOJOpA3ACIbHBIE IPOCTPAHCTBA € IIOYBAMU CPEJHEr0 MEXAaHMYECKOro cocTaBa. B
J0CEIbCKOXO3UCTBEHHBIN MEPUOJT B Mpeenax KaKJoW 30HbI 30HAIbHAS PACTUTEIBHOCTD, Kak
IIPaBWJIO, TOCIOJACTBOBala IO IUIOW@Ad. B Hacrosimiee Bpems BCIEICTBUE YHUYTOXKECHHUS
€CTECTBEHHOI'O PACTUTEIBHOIO IOKPOBA YEJIOBEKOM Ha OONBIIMX TEPPUTOPUSX 30HAIbHAS
pacTUTENBHOCTh B HEKOTOPBIX paliOHax y)K€ HE SBISAETCS TOCHOJACTBYHOLIEH (Hampumep, B
CTEITHOM 30HE €BPOIeHcKoi yacTu Poccuu cremneit CoXpaHnuIoCch CPaBHUTEIBHO MaJio).
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HUumpaszonaneroti  pacTUTENBHOCTHIO HA3bIBAIOT TaKyl0 PACTUTEIBHOCTh, KOTOpAs
pa3BUBaeTCsA B 0COOBIX, SKCTPEMAJIbHBIX YCIOBHSIX Cpe/bl (Hampumep, B CTOAYUX BOAOEMax, Ha
3aCOJICHHBIX U W30BITOYHO YBIXXHEHHBIX MOYBAX, HA CKajaX, MECKax M T.I.) U B TO ke BPEeMs
HUT/IE HE 00pa3yeT CBOEW OTIeIbHOM 30HBI (HEe sBISETCS 30HAIBHOW). OHa ompenenseTcs B
MEHBIIIeH CTEMEeH! KIMMAaTOM U B ropasfo Oounblieit — cybcrparom. [losTomy mHTpasoHaNbHAS
PACTUTCIBHOCTE PACHPOCTpaHCHA B IMOYTHM HCU3MCHHOM BHJC Ha OJWMHAKOBBIX IIOYBAX B
pa3INyYHbIX 30HaX. BogHbIe (UTOLIEHO3BI OUYEHB CXOMHBI OT OOpeabHON 00IACTH IO TPOIHKOB.
JIOBOJIBHO CXOJIHA PACTHTEIHHOCTh 3aCOJICHHBIX II0YB W TI€CYAHBIX JIOH B Pa3HBIX
KIUMaTHYeCKUX o0mactsax. TeM He MeHee, HMHTpa3OHalbHAs PACTUTEILHOCTh B Pa3HBIX
KIIMMAaTUYeCKUAX 30HAX, KaK MPaBUIIO, HECET Ha ce0e OTIeYaToK 30HATLHOTO KIIMMaTa.

30HaNbHAS PACTUTEIHHOCTh MOXKET BCTPEUATHCS U 32 MPEeiaMi CBOCH KIMMATHYECKOM
30HBI, €CJIM HaxXoaAuT TaM IIOAXOIAIINEC MGCTOO6I/ITaHI/I$[, TOrZa OHA HOCUT HAa3BAHUC
skcmpazonanivHot. Hanpumep, HeOObIIINE yYaCTKUA CTENH B JIECHOH 30HE, pa3BUBAIOIIMECS Ha
CKJIOHAX FO)KHOW DKCITO3UITUH, WM JICCHAS PACTHUTEIHLHOCTh B CTCITHOW 30HE, €CJIM TPYHTOBBIC
BOJIBI BOJIM3H PEK BOCTIOIHSIOT HEIOCTATOYHOE KOJIMYECTBO OCAIKOB.

Takum 00pa3oM, 30HANBHAS PACTHTEIBHOCTH CO37a€T OCHOBHOW (DOH, a WHTpa- H
AKCTpa30HaJIbHasl OOBIYHO BCTPEUAIOTCS B BHJIE BKPAIUICHUH U CBSI3aHBI ¢ KAKUMH-TO OCOOBIMU
YCIIOBUSMU CPE/IBI.

Knumat usMeHsieTcss He TOJIbKO B TOPU30HTAIBHOM, HO M B BEPTHKAIHHOM HaIPaBIICHUU.
To ke camoe MPOHUCXOTUT C PACTHTEIHHOCTHIO. 30HAIBHON PACTHTEIBHOCTH HA paBHUHAX
COOTBETCTBYIOT BBICOTHBIE Mosica B Topax. [lo mepe moabema BBEpX KIUMAT CTAHOBUTCS
XOJIO/IHEEe, BETETAI[MOHHBIN TEPHOJ COKpAIaeTcs, TEIUIOe BpeMsl Tofa HAuyMHAETCs IO3IHEe.
MeHSI0TCS TakKe U YCIOBUS YBIQXXHEHHUS, B OJHUX CIlydasx C IMOJABEMOM BBEpPX KIMMAT
CTaHOBHTCS OOJIee BIaXXHBIM, B IPYTHX, HA000POT, O0JIee CyXHM.

2. O01mas IK0JIOTHA ¥ IKOJIOTHA pacTeHuil. Pa3aesnl 3koi0ruu

B mnpupose HeT HUM OAHOTO BUAA PACTEHUH, KOTOpBIM ObI MpoW3pacTal BO BCEX
KIIMMaTHYECKUX 30HaX 3eMHOro mapa. [[isi HOpMalbHOTO pa3BUTHS U TEPPUTOPHAIBLHOTO
pacrpocTpaHeHHUs Ka)/JI0T0 BHJa HEOOXOAMMBI OINpE/EIeHHbIE YCIOBUS OKpY’KAroIied Cpesbl.
Pactenust HaxoAsTCs TOJ BIUSHUEM YCIOBHUI OKpy)Kalolled cpeibl, U B TO K€ BpPEMsl CaMH
OKa3bIBAIOT OOJIBIIOE BIMSHHE HAa OKPYXKAIOIIylo cpelay. Buasl pacteHuil pacmpocTpaHeHbl Ha
3eMJie He B Oecropsi/IKe, X pacceleHHue MOJAYMHEHO OMPEeIEHHON 3aKOHOMEPHOCTH, KOTOpast
o0ycIaBIUBaeTCs Cpeao.

N3ydyeHneM 3akOHOMEpPHOCTEH B3aMMOOTHOLICHHWM pacTeHUH co cpenoil oOuTaHus U
npucnocoOIeHnH (aganTaim) X K OKpy’Karollel cpesie 3aHUMaeTCsl HKOJIOTHs paCTEHU.

Cpena — 3TO OKpy’KalolMi HAac MaTepUalbHBI MHUp, MUP XUBOW (OpraHHYecKoil) U
HEXXHMBOW (HEOPTraHUYECKON MPUPOJIBI.

CTpyKTypa 3KOJOTHH - ayTIKOJIOTHS, JEMIKOJIOTUS U CHHIKOJIOT s

3. Knaccupukauus 3xojorudeckux (paxropos. I'pynnbl pacTeHHil 1O OTHOLIEHHMIO K
JKOJIOTMYeCKUM (paKkTOopam.
Okonoruueckuii  gaktop - m000e yCIOBHE cpeAbl, Ha KOTOpPOE IKHUBOE pearupyer
PUCTIOCOOUTENBFHBIMU PEAKIIUSIMH.

Okosnoruueckuii (akTop - 3TO 000N BSIEMEHT Cpeibl, OKa3bIBAIOUIMI HpsMOe WU
KOCBEHHOE BIIUSIHHME Ha KUBBIE OPTaHU3MBbI XOTsI Obl Ha MPOTSHKEHUH OJHOM U3 (ha3 ux pa3BUTHSL.

[To cBoelt nmpupoje 3Kojgoruueckre (HakTopsl ACAT, 10 KpalHel Mepe, Ha TPU TPYIIIIbL:
1. abuotndeckue (hakTOpHI - BIUSHUS HEXKHUBON MPUPOJBI; 2.0u0oTHUECKHUE (AKTOPHI - BIUSHUS
KUBOU MPUPOJBI; 3. aHTPONOTeHHbIE (PAaKTOPHI - BIMSHUS, BBI3BAHHBIE pa3yMHOW M HEpa3yMHOM
NesITeNLHOCTHIO uenoBeka ("aHTpornoc"” - 4eIoBeK).

YenoBek BUIOW3MEHSET KUBYIO M HEXKUBYIO IPUPONY, U OepeT Ha ce0s B M3BECTHOM
CMBICIIE M T€OXMMHUYECKYI0 pOJib (HampuMep, BBICBOOOXKIas 3aMypOBaHHBIM B BHIE YIS U
He()TH Ha MHOTHE MWJUIMOHBI JIET YIJepOJ M BBINYCKas €ro B BO3AYX YIJIEKUCIBIM Ta30M).
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[TosToMy aHTpomoreHHble (axkTOpbl IO pa3Maxy M TJI00aJTbHOCTH CBOETO BO3IACHCTBUS
MpUOIIKAIOTCS K T€OJIOTUYECKUM CHJIaM.

JeiictBue 9KOJIOTHUECKUX  (PAKTOpPOB  BCerja BBIpaXKaeTcs B  HW3MEHEHHHU
KHU3HEACSITETbHOCTH OPraHU3MOB, @ B KOHEYHOM UTOTE, - IPUBOJAUT K N3MEHEHHUIO YHCICHHOCTH
MOMYJIAUK. DTO U TO3BOJIIET CPAaBHUBATD JICHCTBUE PA3IMYHBIX IKOJIOTHUYECKUX (PAKTOPOB.

@dakTop BO3JCHCTBYET Ha OpPraHU3M OMNPEIENIEHHOW 1030H, U CpeAH 3TUX /103 MOXKHO
BBIIEJIUTh MUHMMAJIbHBIE, MAKCUMaJIbHbIE U ONTHMAJbHBIE JIO3bl, & TAKXKE TE€ 3HAYEHUS, IIPU
KOTOPBIX KM3Hb 0cOOU IpeKpamiaercs (MX Ha3bIBalOT JIETATbHBIMU, WM CMEPTEIbHBIMU).

dakTop aOMOTHYECKHH - YCIOBUE UM COBOKYIHOCTH YCIOBHHM HEOPTraHMUECKOTO MUPA;
9KOJIOTMYECKUH (PaKTOp HEKUBOU MPUPO/IBI.

@akTop  AHTPONOIECHHBIM - 9KOJIOTHUECKUN  (akTop, 0OsA3aHHBIA  CBOUM
MIPOUCXOXKACHUEM JESITeIbHOCTH YeJIOBEKa.

DKosnornyeckuit (hakTop Urpaer poJib JUMUTHPYIOLIETo (akTopa, eciau JaHHbBIH (GakTop
HAXOJUTCS HUXKE KPUTUYECKOTO YPOBHS UIIM MPEBOCXOJAUT MAKCUMaIbHO BEHIHOCUMBIN YPOBEHb.

JlumuTHpyromuit pakTop o0yciaaBIMBaeT apeall pacpoCTpaHeHHs BUIA WK (IIPU MEHee
CYPOBBIX YCIIOBUSIX) CKa3bIBaeTCsl Ha 00IIeM ypoBHe oOMeHa BemiecTB. Hampumep, coaepxanue
¢dochaToB B MOPCKOIl BOjE ABISETCA JTUMUTHUPYIOMINM (DaKTOPOM, OIPEICIISIONINM pa3BUTHE
IUTAHKTOHA U B 1I€JIOM NMPOTyKTUBHOCTH COOOIIECTB.

[onarue "nmumutupyrommid GpakTop" MPUMEHUMO HE TOJBKO K Pa3IUYHBIM 3JIEMEHTaM,
HO U KO BceM 3Kojioruueckum ¢akropaMm. He penko B KauecTBe JTUMUTHpYROIIETo (hakTopa
BBICTYIIAIOT KOHKYPEHTHBIE OTHOLIECHHS.

VY kaxa0ro opraHru3Ma B OTHOIIEHUHU PAa3IMYHBIX IKOJIOTUYECKUX (PAKTOPOB CYIIECTBYIOT
IIpeiebl BBIHOCIMBOCTH. B 3aBUCMMOCTH OT TOTO, HACKOJIBKO IIUPOKU WM y3KU 3TH IPEIENBI,
pa3ianyaroT 3BPUOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3Mbl. DBPUOUOHTHI CHOCOOHBI BBIHOCHUTH
[IMPOKYIO aMIUIUTYJy MHTEHCUBHOCTH DPAa3JIMYHBIX JKOJOTHYECKUX (akTopoB. CTEHOOMOHTHI,
HAIpPOTHUB, IEPEHOCST JIULIb OUYEHb y3KHE KOJIeOaHNs MHTEHCUBHOCTH 3KOJIOTHYECKOro (akTopa.
Hanpumep, npakTHYecKu Bce pacTEeHHs BIAKHBIX TPOITUYECKUX JIECOB - CTEHOOUOHTHI.

Bo3HukHOBEeHME B Tpoliecce OMOIOTHYECKON IBOIONMNA CTEHOOMOHTHBIX BHUIOB MOYKHO
paccMaTpuBaTh Kak (opMy coenuManuzalnuu, TIpH KOTOpoid Oombmas 3(deKTHBHOCTH
JIOCTUTAETCA B yliepO aJanTUBHOCTH.

TepmuH «3konorudeckue rpymnmnsl» BBeaeH B 1912 r. b. A. Kennepowm. Llenenanpasnennoe
BbIJIEJICHUE HSKOJIOTMYECKUX TpyHn cBA3aHO ¢ umeHeMm I'. Dmnenbepra. Buasl BHyTpHu rpynn
HUKOT/Ia HE OBIBAIOT TOXJAECTBEHHBIMH I10 SKOJIOTHH, a JMIIb 1MOJ00HKI. B KauecTBe KpUTEpHs
OTHECEHUS! K OJHON SKOJOTMYECKOW TPYINEe MOKHO HCIOJB30BaTh HE TOJBKO 3KOJOTHYECKHM
ONITUMYM, HO M CXOJICTBO 3KOJIOTMYECKHX aMIUIUTYl BUJIOB. BbleneHne HK0I0THYECKOM TPYIIIBI
BO3MO>KHO TI0 OJIHOMY WJIM HECKOJIBKUM (haKTOpaM, HallpUMEp MOKHO BBIJEIUTH TPYIIIbI TOIBKO
[0 OTHOUICHHIO K YBJI@KHEHMIO, a 3aTeM KaXAyl M3 TPYIIl MOCIEA0BAaTeNbHO JAPOOUTH Ha
MOATPYNIBl 10 OTHOIIEHUIO K KHUCJIOTHOCTU TO4YBBI, cBeTy M T. A. C yBenuueHUeM 4ucia
YUTEHHBIX (PAKTOpPOB OOBEM TpYyMIbl YMEHBLIAETCS M CTPEMUTCS K EIUHHUIE, YTO OTpPaKaeT
MHAUBUAYAIBHOCTb HKOJIOTUH KaXJI0TO BUJA. DKOJIOTMYECKUE TPYIITBl MOTYT OBITh BBIJEIEHBI C
MIOMOIIBIO OPJIMHALIUY -- CHIEIIMATBHBIX METOJI0B 00pabOTKH JTaHHBIX O CBS3M PACTUTEILHOCTH U
YCIIOBUH Cpejibl, @ TAKXKE C TIOMOIIBIO AKOJIOTMYECKUX HIKAJI —CHEeIHabHBIX Ta0JHIl, B KOTOPBIX
MIPUBOATCS KOJOTMYECKHE XapaKTePUCTUKH BHJIOB 110 OTHOIICHUIO K (paKkTOpaM cpe/sl (IIKaIbl
JI. T. Pamenckoro, /I. H. I{pranosa, I'. Dnnenbepra, E. JlangonsTta u ap.).

[lo oTHoOmIEHMIO K TeMIlepaType BBIACIAIOT CIEAYIOUIME HKOJOTUYECKUE TIPYIIbI:
TepMO(UIbHBIE, WM MErarepmbl, -- pPAaCTEHUS C ONTUMYMOM B 00JIaCTH MOBBIIIECHHBIX
Temreparyp; KpHO(WIbHbIE, WIM MHKPOTEPMBI, -- pacTeHHs, OOWTAIOIMe TPH HUZKHUX
TEMIIEpaTypax; ME30TEPMHBIE pPACTEHHS 3aHUMAIOT TPOMEXKYTOYHOE TIOJOKEHUE MEXIy
TEPMOPHUIBHBIMU U KPUODWIBHBIMU (pacTeHUsI YMEPEHHBIX 30H). PacTeHus, mpouspacrarommue
Ha XOJIOJHBIX W BIIAXKHBIX MOYBaX, HO HCIBITHIBAIONINE HEIOCTAaTOK BJIArM W3 3a HHU3KHUX
TEMIIEepaTyp, BBIJCISAIOT B CAMOCTOSATENIBHYIO KOJIOTHYECKYIO TPYIITY — NCUXPOGUTH (MHOTHE
00JI0THBIE, TYHIPOBBIE U BBICOKOTOPHbIE KYCTApPHUUKH U KYCTapHHMKH). PacTeHus cyxux H
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XOJIOZHBIX MECTOOOMTaHUH (CyXUX CKajl, MeCYaHbIX TYHIP) OTHOCAT K KpHO(pUTaM, KOTOpHIE B
HKOJIOTMYECKOM OTHOLIEHUM ONM3KM K TcHUXpoduTaM M CBsI3aHbl C HUMH NEPEXOJHBIMU
¢opmamu. Ilo OTHOIIEHHIO K CBETY BBLICISIOT CIEAYIOUIME 3KOJOTMYeCKHe TIpymibl:l)
CBETOJIIOOMBBIE PACTEHUS, WIM TeTUO(UTHI, MPUYPOUEHBI K OTKPBITBIM MPOCTPAHCTBAM U HE
NEPEHOCAT CHJIBHOTO 3aT€HEHMs (PKOJIOTMYECKUH ONTUMYM HAXOAWUTCS B 00JacTH MOJIHOTO
COJTHEYHOTO OCBEIICHHUS); 2) TEeHEBBIHOCIUBBIE PACTEHUS, WIIK TeMUCIIUO(UTEI, JTydIlle pacTyT U
Pa3BUBAIOTCS NPHU TOJHOM OCBEIIEHHOCTH, HO XOpOIIO aJanTUPYIOTCS M K claboMy CBETY
(mmpokast 3KoJoruuecKasi aMIIuTy/1a IO OTHOUIEHHIO K CBETY); 3) TeHEeII0O0UBbIE PACTEHUS, WIH
CIMO(UTHI, KUBYT B YCJIOBUSAX HU3KOH OCBEHICHHOCTH M HE MEPEHOCAT IOJIHOTO OCBEIICHUS
(9KOJIOTHYECKUI ONMTHMYM HAaXOJUTCS B 00JIACTH CJIa00i OCBEIIEHHOCTH).

[To oTHOmIEHHIO K CIIOCOOY pEeryIupoBaHMs BOJHOIO pEXHMMa pacTEHUs pas3jeisioT Ha
JIB€ DKOJIOTUYECKHE TPYIIIBL: 1) MONKUIOTHAPUAHBIE paCTEHUS HE CIIOCOOHBI PETYJINPOBATH CBOI
BOJIHBIM PEKUM B CBS3H C OTCYTCTBHEM IPHUCIIOCOOICHUN IS 3aIIUTHI OT UCHApeHUs (Ha3eMHbIe
BOJIOPOCIIH, JIMIIANHUKH, HEKOTOPHIE MXH U MaNOPOTHUKH, HEMHOTOUHCIICHHBIE MPEICTaBUTEIH
MOKPBITOCEMEHHBIX PACTEHUI); 2) TOMEOTHIPUIHBIE, WM TOMOHOTHIPUIHBIC, PACTEHHSI UMEIOT
CHelMabHbIe TMPUCIOCOONICHUSI Al PETyJSlUU BOJHOTO pPEXMMa, HApuUMeEp YCTbHUUYHBIE
anmapartbl, BOJOHENPOHUIIAEMbIE KJIETOYHbIE O0OJOYKM M Jp. (TMOAaBIsioNIee OOIBIIUHCTBO
BBICIIIMX COCYJIUCTBIX pacTEeHUH, POPMHUPYIOIIMX PACTUTENIbHBIN MOKPOB 3eMIIH).

[To npuypo4eHHOCTH K MECTOOOMTAHUSAM C pa3HBIMU YCIOBUSMH YBIQKHEHHS BBIACIISIOT
ruipouThl, renoduTel, TUrpopuThl, Me30(puTHI, KcepoduThl. [ UAPODUTH --BOJHBIE pacTEHUS,
CBOOOJHO TUIABAIOIIME MM YKOPEHSIOIIMECS Ha JHE BOJOEMAa M IMOJHOCTBHIO MOTPYKEHHBIE B
BOJY, MHOTJA C IUIABAIOIIMMU Ha IMOBEPXHOCTU JIMCTHSIMU WM BBICTABJICHHBIMU HaJl BOJOM
COLBETHSIMU (HampuMep, KyBIIMHKA Oenast). ['enoduThl -- 3¢eMHOBOJIHBIE PACTEHUs, pacTyIlue
KaK B BOJIE, TaK U B MEPEYBIAKHEHHBIX MECTOOOMTAHUAX (HAIPUMEP TPOCTHUK OOBIKHOBEHHBIN).
I'urpoduthl - pacTeHus: W30BITOYHO YBIAKHEHHBIX MECTOOOMTAHMN C BBICOKOHM BIaXKHOCTHIO
BO3/lyXa U MOYBBL. [ UTPOPUTHI HECTTOCOOHBI BRIHOCUTDH Ja’ke HE3HAUNTENIbHYIO IOTEPIO BOJBI, ¥
HUX HET MPUCIOCOOJIEHUH, OrpaHMYMBAIOIINX PACXOJ BOABI. Pa3nuyaroT TeHeBble TMTPOQUTHI,
MPOM3pACTAIOIINE TI0J] TOJIOTOM CBHIPBIX JIECOB (HampuMep, KHCIUIa OOBIKHOBEHHas), M
CBETOBBIE TUTPO(UTHI, TPUYPOUCHHBIE K XOPOIIO OCBEIIEHHBIM MECTOOOMTAaHUSM (Hampumep,
KTy )kHUIIa 00710THAsT). Me30(UThI -- pacTeHHsI, MPOU3PACTAIONINE B YCIOBUSIX CpeaHero (T. €.
JOCTaTOYHOTO, HO HE HM30BITOYHOro)yBIakHeHUs. K Me3opuTraM OTHOCATCS pacTeHUs JIyroB,
TPaBsSHOTO TOKpPOBAa JIECOB, MHOTHE JIMCTBEHHBIE IPEBECHbIE M KYyCTAPHUKOBBIE MOPOIBI M3
obyacTeil yMepeHHOBIaXXHOro Kiumara. Kcepodurel - pacTeHMs CyXuX MeCTOOOMTaHUH,
CIOCOOHBIE TMEPEHOCUTh 3HAUUTENBbHBI HEJOCTATOK BJIarM -- MOYBEHHYI0 M aTMOC(hEpHYIo
3acyxy. B 3aBHCHMMOCTH OT OCOOEHHOCTEN CTPOEHHUS U CHOCOOOB PETryJISILIMK BOJHOTO PEXHUMA
BBIJIETISIIOT HECKOJIBKO Pa3HOBHUIHOCTEH KCepo(UTOB: 3YKCEPOPUTHI HMEIOT CPaBHUTEIBHO
HETTyOOKYyI0, XOpOIIO Pa3BUTYI0 KOPHEBYIO CHCTEMY U Jp. KCEPOMOpP(]HBIE UEpTHl, a B 3aCyXy
CHJIBHO COKpAIlal0T TPAHCIHPAIMIO, XOPOIIO BBIHOCIT IIyOOKOe 00€3BOKMBAaHHE U MEPErpeB
(HampuMep OE3NMUCTHBIE MYCTBIHHBIC KYCTapHUKH -- cakcayibl, 3denpa); TeMHKCepOo(UTHI
UMEIOTIIIyOOKHE KOPHHU, HEPEIKO JTOCTUTAIOIINE IPYHTOBBIX BOJ, MOTIUYAIOTCS MHTEHCUBHOM
TpaHcnHpaluen (Harmpumep BepOIIOKbs KOJIOUKA); MOUKUIOKCEPO(DUTHI -- 3aCyX0yCTOWUYHBBIE
pacTeHus C MOMKWJIOTHIPHUIHBIM THUIIOM PETYJISIUUBOJIHOTO OOMEHA, KOTOpbIE MEPEHOCST
3aCyXy B COCTOSIHUM aHabuo3a (Hampumep, JUIIAWHUKN); CYKKYJIEHTbI -- PACTEHUSIC COYHBIMHU
MSICUCTBIMU JIUCThSIMU WUJIM CTEOJIIMU, B KOTOPBIX 3amacaercs Boja (HampuMep OYUTOK €IKUM).

[lo oTHOWIEHMIO K TIpaHyJOMETPUUYECKOMY COCTaBy IIOYBM MOJACTUIAIOIIMX IOPOJ
pa3aNyaroT YKOJIOTUYECKUE TPYIIIBL: ICAMMO(UTHI --pacTeHuUsl, MPUCIOCOOIEHHbBIE K OOUTaHUIO
Ha MOJBMXXHBIX TECYaHbIX CyOcTpaTax, HeIUTO(UTHl -- PACTEHHUs] TIIMHUCTBIX CyOCTpaToB,
aJIeBpUTO(UTHI -- paCTEHUS CYIVIMHUCTBIX M CyIEeCUaHbIX CyOCTpaToB, XacMO(HUTHI —pacTEHUS
eOHUCTBIX CyOCTPaTOB, METPOPUTHI, WIIN JIUTO(UTHI, -paCTEHHS IJIOTHBIX CKaJIbHBIX TOPOJ.

[To OTHOLIEHUIO K KUCJIOTHOCTH IMOYBHI Pa3nuyaroT anuaoduisl (cM. AnunopuibHbIE
pacTeHust), MpEeaNOYUTAIONINE KUCIBbIE MOYBbI, HEUTPOQUIBI - PAaCTEHUS MOYB CHEHTpalbHOU
peakuueil (1ceHb OOBIKHOBEHHBIN, CHBITh OOBIKHOBEHHas), 0a3uuibl -- pacTeHUs IIEIOYHBIX
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noyB(JIIOLIEPHA XMEJIeBUIHAS, THUMbSH Mapmamia, cakcayi), HHAU(DQEpeHTHbIe BHIBI --
pacTeHuss €  MIAPOKOM  JKOJOTMYECKOW  aMIUIMTYJIOM, JKMBYIIME B  IIMPOKOM
JIMaNa30HEKUCIOTHOCTH (COCHA OOBIKHOBEHHA ).

HekoTopsie pacTeHHs MPOSBIAIOT MOJOKUTEIBHYIO PEAaKIIUI0 Ha BBICOKOE COJEp’KaHUE
conieil Kanblus. JTO - KaableuIbl (TUCTBEHHHUIIA CUOMPCKast, OyK JIECHOI).

[TpoTuBoNOI0XKHAs rpynmna pacTeHui -- KanbledoObl, Tpou3pacTamiye Ha 0010Tax U
KHCIIBIX NOYBax (BEpeCK, BOJASHUKA). OTHOLIEHUE PACTEHUHN K COAECPKAHHUIO KaJlbLUsA B IOYBE,
KaK MpaBHJIO, OOpaTHO MX OTHOILIEHUIO K pH mouyBeHHOro pacTBopa: Ha KapOOHATHBIX MOYBAX
npouspacTaroT 0azu(uiibl, OOJBIIMHCTBO U3 KOTOPHIX OTHOCHUTCS K allI0(POOHBIM PacTCHUSM,
nnu aruaodobam. Hampotus, anmiouiasHbIE pacTeHUS SIBISIOTCS KaJlblie(oOaMu.

[To oTHomIEHHIO K O0mIEMYy OOraTCTBY MOYBBI PA3IUYAIOT CIIEAYIOIIME IKOJOTHUYECKHUE
IpyNNbl:  OJUTOTPO(GHBIE pPACTEHUS, WIH OJUTOTPOQBI, JIOBOJLCTBYIOIIMECS HEOOJIBIIUM
KOJINYECTBOM IMUTATEIbHBIX BEIIECTB, ME30TPO(HbBIE paCTEHUs, UIH ME30TPO(dbI, TPUYypOUECHHBIE
K [OYBaM CO cpelHel 00eCredYeHHOCThbIO 3JIEMEHTAMH MUHEPAJbHOTO MUTaHUS; IBTPOQHBIE
pacTeHus, WM 3BTPOQBI, PACIPOCTPAHEHHBIE MPEUMYIIECTBEHHO Ha IUIOAOPOAHBIX MOYBAaX.
Pactenusi, ocobo TpeGoBaTenbHbIe K MOBBIIICHHOMY COJEpP)KAaHUIO a30Ta B IOYBE, HA3bIBAIOT
HUTpo(uIamMu (MajauHa, Kparusa).

OT 3KOJIOTUYECKUX TPYII CIEIyeT OTJINYaTh 3KOJOTOLEHOTHUYECKHE TPYIIBI -- TPYIIIIbI
BUJIOB PACTEHMH, CXOJIHBIX I0 OTHOUICHHWIO K COBOKYMHOCTH 3KOJOTHYECKHUX (aKTOPOB,
MpUCYIIMX OMOTONaM TOro WM MHOro Tuma. Hamp., ans necoB Boctounoit EBporibl BbleneHbl
CIICAYIOIIME D3KOJOro-IIEHOTHYECKHE Tpynmbl: OopeanbHas JiecHas (BUABI COMKHYTBIX
TEMHOXBOWHBIX JIeCOB); OopeasibHas omylleyHas (BHIbI, pacTyIIHe B «OKHax» M Ha OIMYIIKax
TEMHOXBOMHBIX JIECOB); HEMOpaJIbHAs JIECHAsA (BUABI COMKHYTBIX IIMPOKOJIHMCTBEHHBIX JIECOB);
HeMopaJibHasl omyIeyHasi (BUAbI, IPUYPOUYCHHbIE K «OKHAM» M OIyIIKaM IIHPOKOJIUCTBEHHBIX
JiecoB); HUTpo(UIbHAs JecHass (BUIBl COMKHYTBIX YEPHOOJBXOBBIX JIECOB); HHUTPOQMIbHAS
omnyiieyHasi (BUIbl pa3peKEHHBIX YEPHOOJIbXOBBIX JIECOB); OOpoBas jecHas (BHAbI COMKHYTBIX
COCHOBBIX JIECOB CEBEPHOI YacTH JIECHOW 30HBI); OOpoBas omymieuHas (BUABI Pa3peKeHHBIX
COCHOBBIX JIECOB I0KHOW 4acTH JIECHOT'O Tosica) U JIp.

4. CTpykrypa u nuHamuka ¢puroneno3on. Kiiaccupukanus purouneHo30B. ArpoueHo3bl

@uTOIIEHO3 KaK CUCTeMa MpPEJCTaBIseT CIOXKHOE OOpa3oBaHHE, KOTOpOE CIeayeT
paccMaTpuBaTh Kak CBOCOOpa3HyI0 NPHPOAHYIO cuctemy. JIro0oil (UTOIEHO3 COCTOUT W3
Pa3IMYHBIX KOMIIOHEHTOB, KaKMM-TO OOpa30M CBSI3aHHBIX APYr C APYTOM. DTH CBSI3HU MEXIY
pa3IMYHBIMM BUAOBBIMU TpyNNnaMu OBbIBAIOT pa3iiMyHble M MOITOMY HMEIOT ONpEeNIEHHYIO
YCTOMYMBOCTH cUCTeMBbI. IIpy o4eHb crabbIX CBS3SX, CHCTEMa MOXKET ObITh pa3pyllieHa U TaKkue
(GUTOLIEHO3bI HETB3S HA3BaTh YCTOWYUBBIMU, OHU MOTYT OBITH OOpEUYEHbI HA CMEHY.

CrpykTypa U cocTaB (PUTOLIEHO30B 3aBUCHT OT B3aWMOOTHOILEHHH pacTeHHH MEXTY
coboit u ¢ okpyxarorieit cpenoit. [lox cpemoit oOuTaHNss TOHUMAIOT KOMIUIEKC aOMOTHYECKHUX,
OMOTUYECKHX, AaHTPOIIOT€HHBIX (PAKTOPOB.

Kpome moHATHS «cpena OOMTaHHA», €CThb TOHSATHE «YCJIOBHS CYILIECTBOBAHMS,
O3HaYarollee COBOKYIMHOCTb >KU3HEHHO HEOOXOAUMBIX (haKTOPOB cpenbl (CBET, TeIlo, Biara,
MATaTEIbHBIC BEIIECTBA).

OKoTonm — ONpEleNeHHas TEpPpUTOpUS WM  aKBaTOpUs CO  CBOMCTBEHHBIMU
OCOOCHHOCTSIMM TI0YB, TPYHTOB, MHKpPOKIMMAara U JAPyTUx (aKTopoB B HEU3MEHEHHOM
opranu3mMamMu Buae. B pesynapTare BO3AEHCTBHA Ha OKOTOI PAacCTEHWM, >KMBOTHBIX,
MUKpPOOPTraHU3MOB 3KOTON MpeBpamaercst B 6umoron. KaxaoMy O6HolieHO3y CBONCTBEHEH CBOM
6uotomn. [Ipu olHOM 3KOTOIIE B pa3HBIX OHOIIEHO3aX (POPMHUPYIOTCS Pa3HbIE OMOTOIIBI.

Pactenust mpencraBisitoT TpeOOBaHUS K cpele OOMTaHHS B COOTBETCTBUU CO CBOEH
HACJIEICTBEHHOCTHIO, 00YCIIOBIIEHHON MX MPOUCXO0XKJICHHUEM U3 OIPEICNIEHHBIX PUPOIHBIX 30H.

Hnouxamopmwie ceoticmea pacmenutl u ¢pumoyerno3o6. VIcronbp3oBaHue TUKOPACTYIIHX
pacTeHUM B KayecTBE HMHAMKATOpa (MOKaszaTessd) TeX WM HMHBIX MOYBEHHO-KIMMATUYECKUX
yCIIOBUHN MpuUMeHsieTcsl u3aBHa. MHAMKaTOpamMu MPUPOAHBIX YCIOBUI MOTYT OBITh KaK BHJIbI
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pacTeHHii, Tak U pacTUTeIbHbIE coobmecTBa. Cpean BUIOB PACTEHHM JIyUIIMMU MHIUKATOPaMU
CIly’)KaT BHJIbI C Y3KOM 3KOJOTMYECKOW aMIUIMTyAoM (cTeHoOouonThl). Hampumep, kpamuBa
JIBYIOMHAsI HHIUIUPYET O0raThie a30TOM MOYBBI (TP OOJBIIIOM OOUITHH U KU3HECTIOCOOHOCTH).
3akoH “OKOJOTUYECKOW WHIWBUIYAIBPHOCTH PACTCHH  TMOCTYXKHJI TOJYKOM K Oolee
CUCTEMAaTUYECKOMY HW3YYEHHIO DSKOJOTMM BHUIOB B CBS3M C HX IPUYPOUYEHHOCTBIO K
oTpeieIeHHBIM MECTOOOUTAaHUSAM, IPUBEIIIIEMY K CO3aHUIO SKOJOTUYECKHUX IITKaI.

HayuHoe HanmpaBineHue, HCIOJB3YIOIIEE PACTEHUS W PACTUTEIbHBIA IOKPOB IS
OTIpEICTICHUS] YKOJIOTUICCKUX CBOMCTB MECTOOOWTAHHM, MOTYYMUIO HA3BAHWE WHIMKAIMOHHOU
reo00TaHUKU. BombIoii BKkiIaa B pa3BUTHE MHAMKAIMOHHOM reoboTaHuku BHecnu pabots C.B.
Buxkroposa, b.B. Bunorpanosa, E.A. BoctokoBo# u ap.

WNuaukaropamMu MeCTOOOUTaHMN CIIyKaT Takke (UTOLEHO3bI, T.K. OHH NPHYPOUYEHBI K
OTIpEe/ICTICHHBIM YCJIOBUSAM Cpefbl. AHAIN3 PACTUTENILHOTO MOKPOBA — OAMH M3 OOBEKTHBHBIX
CPEICTB UHMKALIUU [TOYBBI.

Knaccugurayus ¢gumoyenozos. PacTuTenbHbIl MOKPOB pa3zHOOOpa3eH, U IMOITOMY,
4TOOBI MPAaBUIBHO YUYHUTHIBATH M HCIIOJIb30BAaTh PACTUTEIBHBIE PECYPChl, HEOOXOIUMO BCE ITO
MHOrooOpa3ue TpPUBECTH B OIpPENeJIeHHYI0 CHCTeMy, T.e. KiaccuuuupoBats. Cremyer
pa3nuyath KiaccuuKanuio GIopbl U pacTUTEIBHOTO MOKpoBa. OCHOBBI Kiaccu(uKauu Gpaopsl
3aJ10KeHbl mBeackuM ydeHsIM Kapnom Jlmaaeem. OH ommcan oxosio 1200 ponoB pacTeHui,
ycranoBui 6onee 8000 BunoB. st Bunos pactenuit K. JInnHe# npeanoxun ABOHHbIC HA3BAaHUS
(OvHapHY!0O HOMEHKJIATypy) Ha JIaTMHCKOM si3blke. B Ha3BaHuM BHIa TNIepBOE CIIOBO
(cymecTBuTENbHOE) 0003HAYaeT poj, BTopoe (mpuiararenbHoe) obo3HavaeT BuA. Hampuwmep,
kieBep Jsiyrooit (Trifolium pratanse L.). bykBa «L» o3nauaer, uro Bua onucad K. JlunHeewm.
JIBOiiHBIC Ha3BaHMS YKa3blBaIOT HA POJICTBO MEXIY BHUIAMHU, MPOUCXOXKIEHHE HUX OT OOILIEro
npeaka. CXomgHbie poabl 00BEIUHSIOT B ceMeicTBa. Tak, poja KieBep BMECTE C pojaMu JIOIepHa
(Medicago), unna (Lathurus), ropox (Pisum) u ApyruMu OTHOCHUTCS K CEeMEHCTBY OOOOBBIX
(Zeguminosae). CemelicTBa OOBEAUHSIOTCS B TOPSIKH, TMOPSIKA — B KJIACCHI, KJIACChl — B
OTJEJNbI (THUIIBI).

OcHOBHas euHUIA KIacCU(PUKAIIMN PACTUTEIHHOTO MOKpoBa — acconuanus. B 1910 r.
Ha bproccenbckoM OOTaHMYECKOM KOHrpecce ObUIO TPUHATO CIEAYIOUee ONpeseieHne
accouuanuu: «Accolyanus ecTb paCTUTEIbHOE COOOIIECTBO OIMPENEICHHOIO (GIOPUCTUYECKOTO
COCTaBa ¢ 0COOBIMM YCJIOBUSIMHU CYIIECTBOBAHUS, 0COOOH (PU3MOHOMHUEH», T. €. aCCOLUAIISI —
3TO TUN (uToneHoza. GUTOLEHO3 — MOHATHE KOHKPETHOE, OH MPHUYPOYEH K OMpEesIEHHOM
TeppUTOpUHU. AccolManusi e Kak THN (QuToleHo3a abcrpaktHa. Hampumep, accommarus
«EJIbHUK KHUCJIIMYHBIN) XapaKTepHAa JUII MHOTMX pPAalOHOB I0KHOM TaWrd W XBOWHO-
LIMPOKOJIMCTBEHHBIX JIECOB. Bce €IbHUKU-KUCIMYHUKUA CXOJHBI IO TOCHOJCTBYIOIIMM B HX
sApycax M CHHY3USX BHJaM pacTeHuil. SApycsl ApeBocTos 00pa3oBaHbl €11b0, MOAJECOK COCTOUT
U3 pAOMHBI, KPYIIMHBI, UB U JIp.; B TPABSIHO-KYCTAPHUYKOBOM MOKPOBE I'OCHOJICTBYET KHMCIHIIA,
oMOxO0BeHHe cinaboe, mpeobmamaetr Mox mieyposuit [Ipedepa.

KnaccuukanmonHsle CUCTEMBI pPacTUTENBHOCTH B PoccuM CTpOSATCS MO MPUHIMITY
(UTOLIEHOTUYECKOTO CXOJCTBA, BBIPAXKAIOMIETOCS B HAJIMYUUM B COOOIIECTBaX OOLIUX
JOMUHAHTOB, 31U(UKATOPOB U KU3HEHHBIX (opM. [Ipu BeigeneHun eauHul] 0ojiee BBHICOKOTO
paHra yuuThIBaeTCs SKOJIOrHyecKkas u Gu3nonoruyeckas 0Jm30cTh 31U(UKATOPOB.

B Poccum  npuHATO  BBLAEHATH  CIEAYIOLUIME  TAaKCOHOMUYECKHE  KaTerOpuu
pacTUTENBHOCTU: accolMallvs, TIpylna accouuanuii, ¢gopmanus, rpymmna Qopmanuii, Kiacc
¢dopmanuii, TN pacTUTENbHOCTU. VHOTIa MPUMEHSIOT TaKXe TaKCOH — KJIacC acCoLMalui u
HekoTopble Jpyrue. K acconmanuy OTHOCAT (UTOLEHO3bI C OJHOPOJIHBIM BUAOBBIM COCTaBOM,
OJIMHAKOBOM CTPYKTYpO#, NPHUYPOUCHHOCTBIO K CXOAHBIM YCJIOBUSIM MECTOOOUTaHUS.
Acconmanuu BBIAETSIOT MO OJHOPOJHOCTH BHJIOBOTO COCTaBa, HO HE MO MOJHOM OOLIHOCTH.
OOuMMHU TOKHBI OBITH JOMHUHAHTBI U COOMHHAHTHI.

K rpymnne accouumanuii OTHOCST BCe acCOLUAINH, PAa3IUYAIOIINECs [0 COCTaBy OJJHOTO U3
SAPYCOB IPH TOXJAECTBE OCHOBHBIX OCOOCHHOCTEH OCTAJIBbHBIX SPYCOB, B TOM YHCIIE TJIABHOTO
spyca: Tak, TpyIina accoruanuii eIbHUKH 3€JICHOMOITHBIC O0BEANHIET aCCOIMAIINH EIHHIUKOB, B
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MOXOBO-JIMIIAHUKOBOM ITOKPOBE KOTOPBIX IpeoOiagaroT 3eleHble MXU. B ee coctaB BXOAAT
accolMaly eIbHUK OpPYCHUYHO-3CJICHOMOIIHBIA, YEPHUYHO-3€JICHOMOIIHBINA, KUCIMYHBIN
3€JICHOMOIIIHBIA 1 3€JIeHOMOIIHBIA YUCTHIN (0€3 KyCTapHUYKOB).

B dopmanuio BXoasST  Tpymmbl  accolMalMi, — XapakTepusyloluecs — OOIUMU
snu¢pukaTopamu. Tak, B TACKHBIX Jiecax pa3InyaroT (popMaiuu: eiam eBponeckoit 1 CHOUPCKOH,
COCHBI OOBIKHOBEHHOM, Oepe3bl moBucion. dopmains — OCHOBHAsi TAKCOHOMUYECKAs €IMHUIIA
CPEIHETO paHra.

K rpymnne ¢opmanuii oTHOCAT Takue popmanuu, SAUPUKATOPEl KOTOPHIX MPUHAAIEKAT K
oJHOH ku3HeHHOH (opme. Tak, popmaruu enu cuOUPCKON U eBPONIEHCKON, MUXTHI CUOUPCKON
U JIPYyTUX TEHEBBIHOCIIMBBIX XBOWHBIX JepeBbEB 00pa3yroT rpymnmny (opmanuii TEMHOXBOWHBIE
neca. A ¢opmaru CBETONOOMBBIX XBOMHBIX JIepPEBbEB (COCHBI OOBIKHOBEHHOM, JTMCTBEHHUIIBI
CHOMPCKOM JIp.) COCTABIISIIOT Tpymiy (opmaiuii CBETIOXBOWHBIE Jieca. ['pymnmbl dopManmii ¢
snupuKaTOpaMH, CXOAHBIMU O XH3HEHHOW (opme, oObeauHAIOT B Kiacchl Gopmanuii. Tak,
rpynmsl Gpopmaruii TEeMHOXBOWHBIX M CBETJIIOXBOWHBIX JIECOB OOBEIMHSIOT B Kiacc (opMaruii
XBOMHBIE Jieca. [ pyniiel hopMariii MENIKOIMCTBEHHBIX U IIHPOKOJIMCTBEHHBIX JIECOB YMEPEHHOMH
30HBI 00pa3yIoT Ki1acc (popMarnii TUCTBEHHBIE Jieca ¢ OMaAaroIIeii Ha 3UMY JIMCTBOM.

Knaccsl ¢opmanuit o0beUHSIOT B TUN pacTUTENbHOCTH. Haunbonee mpaBWIIBHO THI
PacCTUTEIBHOCTH BBIIEIATH MO MOP(QOJIOro-3KOJIOrMueckuM Mpu3HakaM. Kiaccsl ¢opmanuit
XBOWHBIE W JIMCTBEHHBIE JIECa C OMNAJAIOIIEH HAa 3UMY JIUCTBOM OTHOCAT K JIECHOMY THILY
pactutenbHOCTH (jeca). Bolaensior ciemyroniue OCHOBHBIE THUIIBI PACTHUTEIBHOCTHU: JIeCHas,
00JI0THAs, JTyroBasi, CTENHas, MOMMeHHas!.

PaccmoTtpeHnHast Bblllle cucTemMa KiIacCU(PHUKAIUU PACTUTEIbHOCTH— CyOOpIuHAIIOHHAS,
TaK Kak IPEJCTaBIIEHA PSIIOM TAKCOHOB, ITOCJIEI0BATEIBHO MTOAUNHSIOIMXCA OJUH JPYyToMYy.

Hazpanue acconuanuu aai0T Ha pyCCKOM M JIATUHCKOM $I3bIKax MO JIOMHUHAHTHBIM BUJaM
SAPYCOB PACTHTENBHOCTH B cooOmiecTBe. Hampumep, eciu B JpeBOCTOE Jieca TOCIOACTBYET
COCHA, B TPABAHO-KYCTapHHUYKOBOM IOKPOBE — BEPECK, & B MOXOBO-JIHILIAHHUKOBOM ITOKPOBE —
JUIIAHHUKY, TO 3Ta accolMalus OyJeT Ha3bIBaThCsl COCHSK BEPECKOBO-JIMIIAHUKOBBIN. Eciu B
JIECHOM (PUTOIIEHO3€ JOCTaTOYHO XOPOIIO BBIPAXKEH MOIECOK, TO JOMUHATHBIE BUJIbI MOJIJIECKA
TaK)Ke BKIIIOYAIOT B HA3BaHUE aCCOLMAIIMN — EJIbHUK JICIIUHOBO-KHUCIMYHBIN.

Pycckue HazBaHMs JIyrOBBIX accOIMAIMii MOKHO JaBaTh, O3TOMY ke mpuHiuiy. [Ipu
3TOM 1O MOCTAaHOBJIEHUIO OOTAHWYECKOTO KOHrpecca Mpeolajjaroliee B acCOIMAUN pacTeHUe
CTaBAT B HA3BaHMM Ha IOCIEAHEE MECTO — JIYIIMCTOKOJIOCKOBO-IYTOBOOBCSIHUIIMEBAS
acconanus. [IpUMEHSIOT Takke CIEAYIOUMHA crnoco0 Ha3BaHMSA aCCOLUAIMNA: JOMHUHAHTHI -
OTHOCSINIMECS K OJAHOMY SpYyCY, COCAMHSIIOT 3HAKOM « + », a K pa3HbIM — 3HAKOM «—.
Hanpumep, TMCOXBOCT JIyroBOM + €xa cOOpHasi — AYIIUCTHIN KOJOCOK. MICIonb3yoT HapOoaHbIe
Ha3BaHUs: 00p, CyOOps U Jp.

HanmenoBanue acconmanuii Ha JATUHCKOM SI3BIKE MOXKET COCTOSITb W3 JBYX CIIOB.
Hanpumep, acconmanus enbHUK-KucianyHUK:Piceetum oxalidosum. HasBanue oOpa3oBano u3
KOpHS JIATUHCKOT'O Ha3BaHUs s1udukaTopa ean —Picea (kK KoTopoMy HpUOaBISIOT OKOHYAHUE
«etum») U KOpHS JIAaTUHCKOTO Ha3zBaHMs cyOsaudukatopa kuciauisl — Oxalis (k KoTopomy
NPUOABIISIOT OKOHYAHUE «OSUM)).

Nmeetcst MHOTO Kiaccu(UKalMii 10 TOYBEHHOMY MTOKPOBY, IIPU OMUCAHUH (PUTOLIEHO30B
0COOEHHO CIIOKHBIX, COOJIIOAAETCSl CTPOroe COMOJYMHEHHE EIUHMIl DPA3JIM4YHOTO paHra.
Knaccudukanus GpuTOoneHO30B HY’KHA I U3Y4YEHUS, [UIMTEILHONO MOHUTOPHHTA, TPOCIEIUTh
HaJIMYUE CYKIECCHUM, IS MPAKTUUECKUX LEJIeH — I CO3AaHUs KapT Pa3IndHbIX PACTUTEIbHBIX
tepputopuil. Ilepen coctaBieHueM KapT MPOBOAAT KIACCHU(PUKAIUIO PACTUTEIHHOIO MOKPOBA,
o0clieIoBaHNE PACTUTEILHOCTH, KOTOPast BCTpEeYaeTcsl.
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2. METOAUYECKHUE YKA3AHUA 110 BBIIIOJIHEHHUIO
JIABOPATOPHBIX PABOT

2.1 JIaGopaTropuas padora Ne 1 (2 yaca).

Tema: «Meroanka padoThl €O CBETOBBIM MHKpPOCKONoM. PacturenbHasi Kierka.
InacTuabLy»

2.1.1 Heanb padorsl: M3yuuTh CTpOEHHE U MpaBUia pabOThI CO CBETOBBIM MUKPOCKOIIOM,
PacCMOTPETh CTPOEHUE KIETKH SIUAAEPMbI COYHON YENTYH JTyKOBULIBI JIyKa

2.1.2 3agauu padoTsI:

1.M3roToBUTH Npenapar 3MuIepMbl COYHOM YEIIyH JIyKOBHIIBI JIYKA.

2. HaliTu 1 paccMOTpETh NMPU MAJIOM YBEIMUYEHUH Y4YacTOK AIHUAEPMBI, COCTOSIIUN W3

OJTHOTO CJI0sI KJIETOK C XOPOUIO 3aMETHBIMM SIAPAMH.

3. M3yunThb cTpoeHHE KIETKH MPpH OOJIBIIOM YBEJIMYEHUH CHavaja B Karjie BOJbI, a 3aTeM

B pacTBOpE 10/1a B HOAMIC KaJus.

4. 3apucoBaTh OJIHY - JIB€ KJIETKH U 0003HAYUTh UX OCHOBHBIE YACTH.

5. 3roToBUTh Ipenapar JucTa 3JI0AEH.

6. Paccmotpers oOImiee cTpoeHHE JHMCTa MPU MAJOM YBEIUYEHUH. 3apHCcOBaTh €ro
KOHTYPBI U CPETHIOIO KUJIKY .

7. Paccmotperh Kpail Jmcta mpu OOnbIIOM yBedndeHuH. HaiiTu mnapeHXuMHBbIE U
MIPO3ECHXUMHBIE KIIETKH.

8. HccnenoBaTh cOAEpKUMOE KIETOK, HAWTH XJIOPOIUIACTBI M OOHApY>KUTh B HHX
MEePBUYHBIN ((POTOCHHTETHUECKUI) KpaxMal.

9. 3apucoBaTh NATh-IIECTh MPO3EHXUMHBIX M MAPEHXUMHBIX KJIETOK C XJIOPOILIACTaAMH, a
TaK)Ke OJIHY KJIETKY C XJIOpOIlJIacCTaMU U TIEPBUYHBIM KpaxMaJioM B HEeW U clieJaTh 0003HAYEHUSI.

2.1.3 IlepeuyeHsb npudOpPOB, MaTEPHAJIOB, HCIIOJIb3YyeMbIX B JIA00PATOPHOM padoTre:

1. Jluctes snoaeu (Elodea canadensis).

1. JlykoBuna nyka (Allium cepa),

2. pacTBOp 0/1a B HOAM 1€ KA.

3. Mukpockorn

2.1.4 Onucanue (xox) padorpi:

XopounM 00bEKTOM ISl U3YUSHHUSI CTPOCHUS KIETKU SBJISIETCS KOXKUIA JTYKOBHUIIBI JIyKa.

VYaanuB cyxue delryd, KOHYMKOM OCTPOW WIJIbI MPUIIOAHMMAIOT KOXKHILY MSICHUCTON
YeIIyU C BBIMYKJIOH MOBEPXHOCTH U CAUPAIOT HEOONIBIIYIO MOJIOCKY. CHATast KOKUIAa UMEET BUJ
TOHKOM WM HEXHOHM IUIEHOUYKM; €€ KIIaIyT Hapy»XHOM CTOPOHOW BBEpPX B IMOMEHIEHHYIO Ha
NPEIMETHOE CTEKJIO KaIUlio, BOJBI M TINATENBHO PACIpPABISAIOT UIJION TaK, YTOOBI HHUI/E HE
ObUIO TOJOTHYTHIX KpaéB. HakpbIBaloT mpemapaT MOKPOBHBIM CTEKJIOM, H30eras momnajaHus
ITy3bIPbKOB BO3/yXa.

[lepenBuras mpemapaT, MpU MajJoOM YBEJIMUYEHUU HAXOIAT YYaCTOK M3 OJHOTO CIIOS
KJIETOK C SICHO 3aMETHBIMU SApaMH U HUTOIUIa3MOi. BIOpaHHBIM y4acTOK 00BEKTa MOMEIIAIOT B
LEHTP MOJIs 3peHHs, U JaJIbHEelIIee U3yueHHe Be1yT MpU O0JIbIIOM YBEIHUEHUH.

Ha npenapare, npuroToBiIeHHOM B Karjie BOJbI, XOPOILIO BUAHBI CBETJIBIE CTEHKH KIIETOK,
B KOTOPBIX P BHUMATEJILHOM PacCMOTPEHUH MOYHO YBUAETh HEYTONIIEHHbIE MECTA - TTOPHI.

BHyTpu Ka)k[101 KJIETKH BJIOJIb KJIETOUHOM CTEHKH PAcIOJIOKEHa 3€pHUCTAas LIUTOIIA3Ma,
KOTOpasi B HEKOTOPBIX KJIETKaX IepecekaeT WX IMOJIOCTH B BHUIE TshKed. Sapo obs3aTenbHO
OKpY>KEHO LIUTOIUIa3MON. B HEM XOPOIIO BUIHBI SAPBIIIKH.

B MononpIx KieTkax siIpo HaXOJUTCS B LIEHTPAJIbHOM YacTH, a BOKPYT MEXKIY TSKaMHU
IIUTOIUIa3Mbl PACIOJIOKEHbl BaKyoJIM, 3allOJHEHHBIE KIETOYHBIM COKOM. B 0onee crapbix
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KJIETKax SAPO JIEKUT B NMOCTEHHOM CJIOE LUTOIUIA3Mbl, 4 BCIO LEHTPAJIBHYIO YaCTh 3aHUMAET
00J1bIIasi BaKyoOJlb.

I'panuna Mexay NUTOIIIA3MOM U BaKyOJIsIMHU OyJeT BUIHA 3HAYUTEIBHO Jy4llle, €CIH Ha
KJIETKU MOJICMCTBOBATH PACTBOPOM MOJ1a B MOAUIE KaJIHsl, KOTOPBIN SIBISETCS TAaKKE PEAKTHBOM
Ha Oenok. Peakiuio mpoBoasT, HE CHUMAs MpernapaT co CToNMKa MUKpockona. Karo pactBopa
Ha CTEKJISIHHOM MaJ0yKe MOJHOCAT K KParo MOKPOBHOTO CTEKIIA, & C MPOTUBOIIOI0KHON CTOPOHBI
CTEeKJIa KIaayT QUIbTPOBANIbHYIO Oymary. bymara BIUTHIBAaET BOAY M3-110J TOKPOBHOTO CTEKIIA,
a Ha €€ MeCTO MPOHUKAET PeakTUB. B pe3ynpTaTe peaknuu OETKH ITUTOIIIa3Mbl OKPAITHBAIOTCS
B JKENTHIN IIBET, a OCJKH s/Ipa B TEMHO KeNThId. Bakyonu mpencrasisier coboil 6onee cBeTibie
naTHa. CTEHKH KIIETOK OCTAIOTCsA O€CIBETHBIMM,

'oToBAT BpeMeHHBI mpenapar JucTa 307eu. OObIYHO MpemnapaT He YMEIIAeTCs IEIUKOM
B TIOJIE 3pEHUSI MHUKPOCKOTA, HO TEpeJBUTasl €ro, MOXXHO COCTaBUTH ceO€ MPEICTaBICHHUE O
dbopMe ¥ OCHOBHBIX 4YepTaXx €ro CTPOCHHA. BHyTpW KJIETKH 3amoiHEHbl OecIBETHOM
[UTOIJIa3MOM, B KOTOPYIO MOTPYKEHBI 3€JIE€HBIE TIIIACTUbI - XJTOPOILIACTBHI.

PaccmatpuBast kpaii nmucra, oTMeuaroT (OpMy M JE€TaId IMPO3CHXUMHBIX KIETOK H
3yOunkoB. OOpamarT BHUMaHHWE Ha 3a0CTPEHHBIC KOHIIBI BBITSHYTBIX KIETOK; OHHU
BKJIMHUBAIOTCA B TPOMEXKYTKA MEXAY CMEXKHBIMU IO JIUHE KJIETKaMH U O00eCHedHuBarOT
MPOYHOE CLEIUICHHE MEXIYy 3JIEMEHTaMU Kpasl JIUCTa, YTO MPEIOXPAHSET €ro OT pa3phiBa.
BHyTpH NpO3eHXMMHBIX KIETOK XJIOPOIUIACTOB HECKOJBKO MEHBIIE, YEM B IMAPEHXUMHBIX
KJIeTKaX.

[Tomemiast B mosie 3peHUs] MUKPOCKOIA JKUIIKY JINCTA, OOHAPYKUBAIOT, YTO OHA COCTOUT
W3 HECKOJBKHX CJIOEB JKHUBBIX MPOJOJTOBATHIX KJIETOK. Kakmass KiIeTka HMMEEeT KIECTOYHYIHO
000II0OYKY U KHUBOE coaepxkumoe. (OTMEYAOT, YTO TMPO3CHXUMHBIC DSIEMEHTHI IKHUIKH
OTJIMYAIOTCA OT KJIETOK Kpas JUCTa Kak Oojiee TOHKOW O0OOJOYKOM, TaK M OTCYTCTBHUEM
3a0CTpeHui Ha KOHIaX. [ maBHast QyHKIMS 3TUX KIETOK — MPOBEICHUE BOABI M PACTBOPEHHBIX
BCIIIECTB.

2.2 JlabopaTopHasi paGora Ne 2 (2 yaca).

Tema: «KilerouHasi cTeHka M ee BHJIOM3MEHEHHUsl. 3amnacHble MNUTATEIbHbIE

BelleCTBA, UX JIOKAIU3aUMs B KjIeTKe. MUTO03.»
2.2.1 Hean padorbl: (O3HAKOMHUTBCS CO CTPOCHHEM  KJIETOYHOW CTEHKa U €€

BHUJIOU3MEHEHHUSIMU, OCHOBHBIMHU MTPOU3BOAHBIMU MPOTOILIIACTA

2.2.2 3anayu padoThI:

1. MccnenoBaTh KJIETOUHYIO CTEHKY, U ClieJaTh 0003HAYCHUS

2.1IpoBecTr Ka4eCTBEHHBIN aHAIU3 BEIIECTB KJIETOYHON CTEHKHU

3. O3HaKOMHUTHCS C 3alaCHbIMM TMUTATEIbHBIMU BEILIECTBAMM KJIETKU, X JIOKAIU3alUEH

B KJIETKE.

4. O3HaKOMUTbHCSI C MUTOTUYECKHUM IIUKJIOM B KJIETKE KOHUMKA KOPHS JTyKa.

2.2.3 llepevyensb npuGOpPOB, MaTEePUAJIOB, HCI0JIb3YyEMbIX B J1a0opaTopHOii padoTe:

1. Jluctes snoaeu (Elodea canadensis).

2. Mukpockorn

3. [locTostHHBIE TpEenapaTsbl

3. IlokpoBHBIE, TPEAMETHBIE CTEKIA

4. Ilunetku

2.2.4 Onucanue (xox) padorpi:

3apaHee BbIIEpKaHHBIC HA CBETY U 0OECIBEUCHHBIE CHHPTOM JIUCThSI UCTIOIB3YIOT IS
OOHapy>XeHHsI TIEPBUYHOTO Kpaxmaja, KOTOPBIA B BHUIE MEJIbUaWIIMX 3EpEeH BO3HUKACT B
xyioporiactax. OJuH U3 JMCTOYKOB MOTPYXkalOT B KAIUIK pacTBOpa ioja B HoAME Kajdus Ha
MPEAMETHOM CTEKJIE M PacCMATPHUBAIOT MPH OOJBIIOM YBETUYCHHH XOPOIIO BUIUMBIC BHYTPH
OECIIBETHBIX XJIOPOTIACTOB KPYMHHKHU MEPBUYHOTO KpaxMmaia, OKpacUBIIUECS IMOJ JCHCTBHEM
Hona B TEMHO - CHHHH IIBET
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PaCCManI/IBaIOT MOCTOAHHBIC ITPCIIAPATHI U ACJIAOT PUCYHKHU C 0003HAYCHUSIMU

2.3 JIabopaTopHas pa6ora Ne 3 (3 uaca).
Tema: «O0pa3oBare/ibHbIe, IOKPOBHBbIE M OCHOBHbIE TKAHU)
2.3.1 Heap paborbl: W3yuuts cTpoeHHe, KiaccupuKamuio ¢ (QyHKIHH
00pa30BaTeIbHbIX, OCHOBHBIX, TOKPOBHBIX TKaHEH

2.3.2 3agauu padoThI:

1.U3yunts ctpoenue, kinaccuduxaniio 1 yHKIMH 00pa3oBaTeNbHBIX TKaHEH

2. M3yuuTh cTpOeHUE, KIACCUPHUKAINIO U (YHKIIMM OCHOBHBIX TKaHEH

3. U3yuuts ctpoeHue, kiaccupukannio U GyHKIUU TTOKPOBHBIX TKaHEH

2.3.3 Ilepevyennb npudOpPOB, MaTEPHAJIOB, HCI0JIb3yeMbIX B J1a00paTOpHOii padoTe:

1. Mukpockon

2. IlocTosiHHBIE ITpEnapaTsl

3. Harnsaasle mocooust

2.3.4 Onucanmue (xox) padoThI:

.PaccMoTpeTs 1 3apucoBaTh KOHYMK KOPHSI JIyKa PErnyaToro, BbIIEIUB 30HY JENSIIUXCS
KJIETOK. PaccMOTpeTh 1o MajblM YBEIMUEHUEM U 3apUCOBATh KOHYC HAPACTaHUS € 3a4aTKaMU
JIUCTHEB (JIUCTOBBIE IPUMOPIUH) U OyrOpKOB OyIyIIKX MOYeK. PaccMoTpeTh roTOBBIN npenapar
MOTIepeyHoro cpesa crebuis Oy3uHbl. O003HauUNTH KamMOuil, 0OpaTUB BHUMaHHUE Ha NPaBHIbHBIC
PAABI KJIETOK 00pa30BaTEIbHON TKaHH.

Paccmorpers mpenaparT MOKPOBHbIE TKaHM NPH MajOM YBEJIMYEHHH, 3apHcoBaTh, OOpaTHB
BHUMaHHE Ha YCThHIA, OTCYTCTBHE XJIOPOIUIACTOB B KIJIETKAX OIHJEpMHCAa M HAIMYUME WX B
3aMBIKAOMINX KJIeTKax ycTbUll. CpaBHUTH (GOPMY 3aMBIKAIOIIMX KJIETOK YCTBMIL SMUACPMHCA JIUCTa
upuca M Kykypy3sl.  Ha momepeuHom cpese BeTku Oy3HWHBI HATH U PacCMOTPETh NEpHIEPMY U €€
OCHOBHBIE 4YacTH. Ha moBepxHOCTH NpOOKM MOXHO 3aMETUTh OCTaTku snuaepmuca. Haiitu
Ye4yeBUYKY M 3apHCOBaTh, UCHOIbB3Ysl Ul 3TOr0 TOTOBBINM mpernapar . Ha mocTtosiHHOM npemnapate
KOpKH jay0a, Oepesbl, MBBI (IIONEPEUYHBIA CIMJI) PAaCCMOTPETh CJIOM, COCTABIISIOIIME TPETHYHYIO
MOKPOBHYIO TKaHb - KOpKY. O003HauUTh TKaHU U 3apHCOBAThH
Paccmotpers mpenapar nucta ¢ukyca. OOpaTuTh BHMMaHME HAa MHOTOCIOWHYIO CTONIOYATyIO U
PBIXJIYIO0 C TOHKOCTEHHBIMH KJIETKAMHU TKaHb, JIEKAIIYIO MO SMUAEPMUCOM. JT0 OyJIeT OCHOBHAs
TKaHb - ACCUMWIALMOHHAs mapeHxuma. KieTku oBabHOW (hOpMBI 3aIONHEHBI XJIOPOILIACTAMH.
3apucoBaTh IPYIITy COCEIHUX KIETOK. Paccmotpers mpemapar cpe3 KOpHA HpHca B 30HE
KOPHEBBIX BOJIOCKOB. Cpasy ke 3a annbieMoit (MOKPOBHOM TKaHBIO) JISKHT K LIEHTPY cpe3a OOJbIIOoi
MacCHUB PBIXJIO PACIONIOKEHHBIX OKPYIIIBIX KJIETOK IMOIIIONIAIONIEH MmapeHXumbl. PaccMoTpeTs moj
MaJIbIM YBEJIMUEHNUEM U 3apHCOBATh IPYIITY KIIETOK.

2.4 JlaGopaTtopHas padora Ne 4 (2 yaca).

Tema: «Mexannueckue TKaHu. IlpoBoxmsamme mnyuku. IIpoBopsimye KOMILIEKCHI.
CocyIucTOo-BOJIOKHUCTBIE TTyUKH»

2.4.1 Heab padoTbl: V3yunuTh CTpOCHUE, KIACCUPHUKAIMIO U PYHKIUH MEXaHUYECKUX,
MIPOBOJSIINX U BBLACTUTENbHBIX TKaHEH.

2.4.2 3agauu padoThI:

1. U3yuuth cTpoeHue, kiaccupukanuio U QyHKINH MeXaHUYeCKUX TKaHen

2. M3yuuTh cTpoeHUE, KIACCUPHUKAINIO U (YHKIUU TMPOBOAALINX TKaHEH.

3. U3yuuts ctpoeHue, kiaccupukanno U QyHKIUU BbIICIUTEIbHBIX TKaHEH.

2.4.3 Ilepeyenb npuOOPOB, MATEPHUAJIOB, HCII0/Ib3YEMBbIX B JIa0OpaToOpHOM padore:
1. Mukpockon

2. IlocTosiHHBIE MpenapaTsl

3. Harnsagasle mocoous

65



2.4.4 Onucanme (xox) padoThI:

PaccmoTtpets mpenapatsl. [Ipy MaoM yBelHYeHHH CPEI TOHKOCTEHHBIX KJIETOK TPYIIH
MSIKOTH BHJHBI TPYNIBl TOHKOCTEHHBIX KIETOK. 3HAYUTENbHAas TOJIIMHA KJIETOYHBIX CTEHOK
OOBSICHSETCSI MOIIHBIM pPa3BUTHEM BTOPHYHOW KIIETOYHON CTEHKH, KOTOpas OTKJIaJbIBACTCS
CJIOSIM Ha nepBuuHYyto. Ilociie okoHUaHUs pocTa B TOJIIIMHY KJIETOYHAsl CTEHKa OJIPEBECHEBAET,
pHOOpeTaeT TBEPAOCTh U MPOYHOCTh. OJPEBECHEBIIYIO KJIETOUYHYIO CTEHKY MOXHO BBISIBUTH
peakiueil co cnupToBeIM pacTBopoM (ropormrormHa (1-0,5%) B 50% - HM cnmpTte H
0o0paboTaHHYIO0 TIOCJIE ynajaeHusi (IOPOTTIONMHA KOHIEHTPUPOBAHHOW COJITHOW KHCJIOTOM.
Knerounsle cTreHkH mocie oOpabOTKM NMPHOOpETaroT BHIIHEBO-KpacHbIM 1BeT. Ha mpenapare
XOpOIIO BUJIHBI BETBsIIMECS KaHabl. [Ipu 60/1b1110M yBETMUEHUN MUKPOCKOIIA 3apHCOBaTh: a) 2-
3 KaMEHHUCTbhIE KJIETKH B ONTHYECKOM pa3pe3e U C MOBEPXHOCTH, OTMETHB B HUX MEPBHUYHYIO
KJIETOYHYIO CTEHKY, CIIOMCTYIO BTOPHUHYIO KJIETOUYHYIO CTEHKY, MOpHI B IJIaHE U B paspese; 0)
TOHKOCTEHHBIE KJIIETKA MAKOTH TUIO/Ia, OKPYKAIOIIHNE TPyl KAMEHUCTBIX KIETOK.

Ha npononbsHOM cpese cTeluist MoACOTHEUHNKA PACCMOTPETh coCcy bl (Tpaxen). OOpaTuTh
BHUMaHUE Ha MOCIEAOBATEIHHOCTh PACIONIOKEHHUS DIIEMEHTOB MPOBOIAIIMX TKaHe. Cambie
NepBble COCYJbl (CUpaIbHbIE W KOJbYaThi€), PACHOJIOKEHHbIe OJMKe K LIEHTpY Oprasa,
SIBIIIIOTCS TIEPBUYHBIMU, T.K. BO3HHKAIOT U3 MPOKAMOMUs, 3aT€M HIYT JIECTHUYHBIC, CeTYAThIEe U
ToueyHble cocybl. [lepBbie Ba THMA COCYIOB UMEIOT LEJUTIOI03HbIE CTEHKHU, U TOJIBKO CIHPAIH
U KOJIbIIa OJPEBECHEBAIOT, BCE OCTAJbHBIE THUIBl COCYJOB MPOMMUTHIBAIOTCA JUTHUHOM
MOJIHOCTBIO. MeXay cocyJamMH pacrojlaraloTcsi OCHOBHAs TKaHb U JPEBECHbIC BOJIOKHA -
CKJIepeHxnMa. BpIlie kaMOusi B TOJNIIE OCHOBHOW TKaHU BCTPEYAIOTCS CUTOBUAHBIE TPYOKH C
KJIETKaMHU CIyTHHIIaMU. Ha cpe3e oHM mpecTaBIeHbI BBITSHYTHIMU KPYITHBIMHU KJIIETKAMH C SIBHO
BBIPOKEHHBIMU TOPIIEBBIMU CTEHKaMU ¢ Tepdopammei. 3aprcoBaTh CUTOBUAHBIE TPYOKU C
KJIEeTKaMH - CITyTHHIIAMH, COCyIbl (Tpaxew). PaccMoTpeTh M 3aprcoBaTh THITHI MTPOBOJISIIHX
MyYKOB: KOJUIaTepaldbHBIN, OWKOJIATepalbHBINA, paAHaIbHBIA, KOHIICHTPUUYECKUN. BhInenuTsh
OTKPBITHIE ¥ 3aKPBITHIC TTPOBOJISIINE ITYYKH.

PaccMoTpeTh MOCTOSIHHBIE TIpenapaThl BBIACTUTENLHON  TKaHHW. 3apUCOBATh IKEIIE3HUCTHIC
BOJIOCKH.

2.5 JlaGopaTropnas padora Ne 5( 2 yaca).

Tema: KosmokBuyM 1o teme: «AHATOMHSI CEMEHHBIX PACTEHUID).
2.5.1 llens padoOTHI: IPOBECTU KOJJIOKBUYM I10 TEME: «AHATOMHSI CEMEHHBIX PACTEHUID».

2.5.2 3agaum padoThI: IPOBECTH KOJJIOKBUYM I10 TeMe: «AHATOMHSI CEMEHHBIX PACTEHUI.

2.5.3 Ilepevyennb npudOpPOB, MaTEPHAJIOB, HCI0JIb3yeMbIX B J1a00paTOpHOii padoTe:
TecTbl M0 TEMe: «AHATOMHUS CEMEHHBIX PACTCHHID.

2.6 JlaGopaTtopHnas padora Ne 6( 2 yaca).

Tema: «Kopens. [lepBuuHoe u BropuyHOe cTpoeHHME KOpHs. KopHemnonel u apyrue
MeTamMop(h03bl KOPHSI»

2.6.1 Iean padorbl: M3yunTth mNEpBUYHOE U BTOPUYHOE CTPOEHUE KOPHS, THIIBI

KOPHEBBIX CHCTEM, MeTaMOpP(O3bl KOPHEH.

2.6.2 3agauu padoThI:

1. O3HakoMHTCS C pAa3IUYHBIMU THUIIAMU KOPHEBBIX CHCTEM IPOPOCTKOB THIKBHI,
MIIEHUIB! ¥ paconu

2. PaccmoTpeTh mpenapar MONepeyHOro cpe3a KOHsS MpUca WM JyKa W O3HAKOMHTBCS C
NEPBUYHBIM CTPOEHUEM KOPHs. 3apuUCOBATh YacTh KOPHS B BHJIE CEKTOPAa U 0003HAYNUTH TKAHHU U
KOMIUIEKCBI TKaHEN
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3. M3yunTh NOCTOSHHBIN IpenapaT IMONEPEYHOro Cpe3a MOJIOAOrO KOPHSA THIKBBI U
O3HAKOMMTHCS C HAyajioM JEeSATeNIbHOCTH KaMOHaJbHOTO CJIOSl, U3YUYUTh BTOPHUYHOE CTPOCHHUE
KOpHS, 3apUCOBATh.

4. U3yuntb MeTtamop(o3bl KOpHSI.

2.6.3 Ilepevyennb npudOPOB, MaTEPHAJIOB, HCI0JIb3YeMbIX B J1a00paTOpHOii padoTe:

1. Mukpockon

2.IlocTosiHHBIE TpEnapaTsl.

3. Harnsaele MaTepuasl.

2.6.4 Onucanmue (xox) padoThbI:

Paccmotpets mpenapaT kopHs upuca. Ha cpese yxxe rnpu MajioM yBeIHMueHUU oOpariaer
Ha ce0s BHUMAaHUE IIMPOKasi MEpBUYHAS KOPA, MOKPHITAs OJHHUM CJIOEM KJIETOK C KOPHEBBIMHU
BOJIOCKaMHU - 3MuOIeMOl, 3aHMMaromas OOJIbIIYI0O YacTh IONEPEYHOTO CEYEHHsS] KOpHSA, U
OTHOCHUTEJIBHO y3Kasi BHYTPEHHs 4acTh - LICHTPAJIbHbIN NUIUHAP. HapyKHBIN c10i epBUYHOU
KOpBl OTYETIMBO BBIPAXKEH TPEXCIOHMHOM 3K301epMOoi. KpyrnHble MHOTOrpaHHBIE KIETKH €€
IUIOTHO COMKHYTBI U HECKOJIBKO BBITSHYTHI B paJualibHOM HampasieHud. OHU He 00pasyroT
MIPaBUJIBHBIX PSJIOB, a YEPEAYIOTCS Apyr ¢ ApyroM. [lo mepe oTMHpaHHs KOPHEBBIX BOJIOCKOB
CTEHKHM KJIETOK 3K30JIepMbl OIPOOKOBEBAIOT, MPOIMUTHIBASCH CyOEpUHOM U CTaHOBATCS
HEIPOHMIIAEMBIMYM HHU IS BOJBI, HU JUIS Ta30B. DK30J€pMa MPEBPAIACTCS B IOKPOBHYIO TKAaHb
KOpHS, BBINOJIHAIONIYIO pPOJIb IMPOOKH, HO B OTIMYUM OT TMOCJIETHEH MEepBHUYHYIO IO
npoucxoxaeHus. Ha mnpemapare BHIHO, YTO NPOIYCKHBIE KJIETKH PACIOJOXKEHBI IOYTH
HapOTUB yYacCTKOB KcWjeMbl. LleHTpanbHyI0 4acTb KOpHS COCTaBJsieT HEOOJIBIION y4acTOK
MEXaHWYECKON TKAaHMU COCTOSIEW M3 KJIETOK C PAaBHOMEPHO YTOJIIEHHBIMU OJIPEBECHEBIIMMH
kiaeTkamMu. Takue >ke BOJIOKHA (KJIETKHM) BKIMHMBAIOTCS MEXIY COCYAaMH U TpaxeuaaMu,
o0pa3yst eTUHBIA HEHTPATbHBIN TSHK MEXaHUYECKOM TKaHH.

3apucoBaTh LUEHTPAIbHBIA LMIMHAP C IPUJIETAIONMM YYaCTKOM IMEPBUYHON KOpBI.
OO0603HaYUTh: IEHTPAIbHBIN LWIMHJIpP, COCTOSIIUKA W3 PaJUaNbHOIO MPOBOJSALIETO ITydKa
(kcunema, ((io’Ma) W TMEPHUIMKIA; TEPBUYHYIO KOPY, COCTOAILIYIO W3 SHAOAEPMBI C
MPOIYCKHBIMU KJIETKaMH, TAPEHXUMBbI IEPBUYHON KOPBI U K30€PMBI, 3MTUOJIEMY ¢ KOPHEBBIMHU
BOJIOCKaMHU.

[Iepexox OT MEepBUYHOTO K BTOPUYHOMY CTpOEHHIO KOpHA. Ha moctosHHOM mpemapare
MIONIEPEYHOI0 Cpe3a MOJIOAOrO0 KOPHS THIKBBI MOKHO O3HAaKOMUTBCA C €r0 IEPBUYHBIM
CTPOCHHMEM, a TAKXKE YJIOBUTh MOMEHT 3aJI0’KEHHUSI M Haydajo JAesTeabHocTH KamoOus. [lepBuunoe
CTpOEHHE KOpHS THIKBBI B OOIIMX YepTax CXOJHO CO CTPOGHHUEM KOpHs HMpHca. Bropuunbie
M3MEHEHHUsI KOpHS CBSI3aHBI C MosiBJIeHHeM KaMmOus. [Ipu GoibpIioM yBeaMUE€HUU BHUJIHO, YTO B
LEHTPaJIbHOM LIUIMHAPE KOPHS THIKBBI MEXY pagUaJbHBIMHM y4acTKaMH MEPBUYHON KCHIIEMBI
MO KaXJOW TPYIION KIETOK TMEPBUYHOM (PIIOAMBI OCTAETCA CIOM TOHKOCTCHHBIX >KHBBIX
KJIETOK, COXPAaHMBLIMX MEPUCTEMATUYECKUN XapakTep, KOTOPbIE HECKOJIBKO BBITSHYTHI B
pagualbHOM HANpPAaBJICHUHM M PA3ENICHbl TaHTCHIMAIbHBIMU NEPETOPOJKAMH, a B HEKOTOPBIX
MeCTax BHYTpPb OT 3TOTO CJIOSI 3aMETHBI TOJIBKO YTO 0Opa30BaBILHUECS U €Il HE O/IPEBECHEBIINE
cocyabl. Jlensmuecs KIETKH 0Opa3yloT MeXAy JIydamMH MEepBUYHOW KCHJIEMBl M Yy4acTKaMH
(Gy105MBI BOTHYTBIE JYI'M  IIYYKOBOTO KaMOMs, KOTOpbIE CBOMMH KOHIIAMHU YIHPAIOTCS B
nepuiuki. CreyeT 3apucoBaTh 4acTh LEHTPAIBHOTO LWJIMHAPA C ABYMS JIydyaMHU IEPBHUYHOMN
KCUJIeMbl, O0003HAUUTh: TMEPBUYHYIO KCWJIEMY, KaMOWii, coOCyabl BTOPUYHON KCHIIEMBI,
BTOPUYHYIO U MEPBUUHYIO (I05MY, IEPUIIUKIL.

PaccMmoTpeTs BTOPUYHOE CTPOEHUE KOPHS THIKBBI. ISl U3y4eHHs] BTOPUYHOTO CTPOCHUS
KOPHS TBIKBBI MO>KHO BOCITOJIB30BaThCS ITOCTOSIHHBIM MPENapaToOM MOMEPEYHOro Cpe3a KOpHS B
30He mpoBeneHud. lIpu ManoM yBENIMYEHHH HAXOIAT B CEPEAUHE KOPHS YETBIPEXIIYUYEBYIO
MEPBUYUHYIO KCUJIeMy ¢ 0oJiee KpYIHBIM IIEHTPAIbHBIM COCYIOM M MEJTKUMH, MHOT/Ia Jjake c1a0o
3aMETHBIMHM JJIEMEHTaMU KcuieMmbl B e€ my4yax. CxeMaTHYHO 3apucoBaTh U 0003HAUUTh:
KcuaeMmy (TMepBUYHAsl M BTOPUYHAS, paHalibHBIA JIyd), KaMOMaJbHYIO 30HY, BTOPUUHYIO KOpPY
(mepBuYHast U BTOpUYHAs (JI0O9MBI, TApEHXUMa), TIPOOKY.
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PaccmoTpeTs M 3apHcoBaTh OCHOBHBIE THIIBI KOPHEBBIX cucteM. Paccmorpers u
3apucoBaTh MeTaMop(}o3bl KOHEH.

2.7 JlabopaTtopHas padora Ne7 (2 yaca).
Tema: «[lobGer. Crpoenue crTebneil OMHOMONBHBIX U JBYJIOJBHBIX TPaBSIHUCTHIX
pactenuii. CtpoeHue cTe0st JPEBECHOTO PACTCHUS

271 Hean pa6orbi: M3yunth cTpoeHue ctebiell OTHOMOIBHBIX M JIBYAOJIBHBIX
TPaBSIHUCTBIX PACTEHH, CTpOEHUE CTEOJIs IEPEBIHUCTOTO PaCcTEHHM

2.7.2 3agauu padoThI:

1. PaccmoTpeTs moberu apXeroHualbHbIX, JBYI0JIbHBIX U OJHOAOIBHBIX PACTEHUIN

2. PaccMOTpeTh M 3apHCOBaTh OCHOBHE THIIBI BETBIICHHSI TOOETAIO0. .

3. I3yunTh pa3nuuus B CTEOIAX JIBYIOJBHBIX U OJHOJOIBHBIX PACTCHUN

2.7.3 llepevyensb npuGOpoB, MaTepUAJIOB, HCIOJIb3YeMbIX B J1a0opaTopHoii padoTe:

1.I'epbapubie 06pasiubl noderos miayHa (Lycopodium), cocusl (Pinus) wnu enu (Picea),
BuitHM (Cerasus), cnusbl (Prunus), munst (Tilia), cupenu (Syringa), mmenunst (Triticum), pxxu
(Secale).

2.IlocrostHHBIE TIpeTIapaThl CTEOIS

3. Mukpockon

2.7.4 Onucanmue (xox) padoThbi:

Paccmotpets noberu miiayHa OyJaBOBHIHOIO, €M, JIUIBI, CUpeHUu. OOpaTUTh BHUMaHUE
Ha TO, YTO TOYKA POCTa y TUIayHa JETHUTCS Ha JIBE paBHBIC YACTH, Y €Il - BEpXyIIeyHas MMOYKa
IpojoJDKaeT HapacTaHMe moOera MNpeAblAyIIero rojga. Y JMIbl Ha TpaHULE TOJUYHBIX
MIPUPOCTOB BETBEH HAWTH OTMEPILINE BEPXYIICUHBIC TIOYKH, ¥ HOBBIE TOOETH, (HOpMUPYIOIIHECS
13 OOKOBBIX IOYEK, Y CUPEHH Ha OTMEpIIYI0 BEpXYLIEYHYIO MOYKY U JBa OOKOBBIX MoOera,
BO3HUKIIUX U3 OOKOBBIX MOYEK. 3apHCOBATh CXEMY BETBJICHHUS [TOOETOB, JaTh UM ONpEe/ICHUE.

V3en kyuieHus 3naka. PaccMoTpeTs pacTeHus p>ku WiM mueHusl. OOpaTUTh BHUMaHUE
Ha TO, YTO B HIDKHEW YacTH CTeO]sI MEXIOY3JIHs CHIBHO YKOPOYEHBI M OOKOBBIE MOOETH
BBIPACcTalOT TOJBKO M3 Ma3yX JIUCThEB, HAXOAIIMXCS HAa COMMDKEHHBIX Y3JlaX HM)KHEH 4acTu
crebiss. DTO W ecTh y3en KyIIeHHs. BOKOBble MoOern HMMEIOT HOPMajbHBIE YIJIUHEHHBIC
MEXJIOY3/IMsd W NPUAATOYHBbIE KOPHHU. 3apUCOBAaTh HIDKHIOIO YacTh PAcTeHUS M CleNaTh
COOTBETCTBYIOIIME 0003HAYCHUS: y3€J KyIIEHHs, MOOETH MEPBOTO H MOCIEAYIOMINX TTOPSIKOB,
NPUATOYHBIE KOPHHU.

Crpoenne nmouku. PaccMoTpeTs 01Hy U3 MoYeK mobera KamTaHa KOHCKOTO WU JPyToro
pacTeHMss ¥ YCTAHOBUTb, 4YTO OHA IMOKpHITa IUIOTHBIMM dellyHkamMu Oyporo IBeTa,
pacronokeHHpIMH depenuTyaTo. CKanplienaeM Win OpUTBOU cleaTh MPOAOIBHBINA pa3pe3 MOYKU
U U3y4uTh €€ NpU MOMOIIM JYNbl WIKM CTEPEOCKONMYECKOro MHKpockomna. Hailtu noBonbHO
KOPOTKHI 3a4aTOYHBIA CTE0eNlb C KOHYCOM HapacTaHWs Ha BEpXYIIKE M 3a4aTOYHBIC JIHCTHS
(mpumopauu) ¢ HeOompIIMMH OyropkamMu B mazyxax. M3 3Tux OyropkoB BIIOCIEIACTBHH
00pa3yloTcsi Ma3ylIHble TOYKH. Y HEKOTOPHIX IMOYEK B Ma3yxax MPUMOPINHA pacroararoTcs
COLBETHSI C 3aYaTOYHBIMM L[BETKaMH, CIJIEOBAaTENbHO, 3TO HE BEreTaTUBHbIE IIOYKH, a
CMEIIaHHEIE.

3apucoBaTh OOLIMI BUJ U IPOAOJIBHBIN pa3pe3 MOYKU U ceslaTh 0003HAYEHUS: KPOIoLIast
qemryiika, IpuUMopaInii, Oyropok ma3ynrHoi MOYKH, KOHYC HapacTaHUs cTeOs.

Mopdomorust BETBU CUPEHH. .

B kadecTBe mpHuMepa pacCMOTpPETh BETBb IIMPOKO PACIPOCTPAHEHHOTO KyCTapHHUKA -
CHUpeHH OOBIKHOBEHHOH. Yike mpH OeryioMm B3riisje Ha cTe0se BUAHO, YTO OHU JIEPEBSHUCTHIE, C
BEPXYIIEYHBIM POCTOM, IpsiMocTostaue. Paszpe3aB crebenb ¢ MOMOUIBIO HOXKA WM CKAaJIbIIes,
OTMETUTH, YTO B IIONIEPEYHOM CEYEHUHU OH OKPYTJIBIH.

Oco0eHHO BHUMATEIBHO U3YYHUTh XapaKTep BETBICHUS, T.€. PACTIONOKEHHE OCEH pa3HBIX
MOPSIKOB 10 OTHOIIEHUIO JIpYr K Apyry. OmpeaenuB och MEPBOro MOpsAIKa, yCTaHABIMBAIOT,
9TO OHA, KaK MPaBWIIO, JOBOJBHO CKOPO 3aKaHYMBAET CBOW pocT. OIHOBPEMEHHO HAYWHAIOT
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pacTH JB€ OCH BTOpPOrO MOPSJIKA, OTXOJSLIME BBIIIE BEPXYLIKM OCH IEPBOrO IMOpsSAKa U
pacnojoKeHHbIe CYIIPOTUBHO. B cBOIO ouepenb Ha OCSX BTOPOTO MOPSJIKA MOCie MPEeKpaleHUs
X pocTa 00pa3yloTCs OCH TPEThEro MOpsJKa, TAKXKE PACIONIOKEHHBbIE CYNPOTHBHO. Takum
00pa3oM, OCH BTOPOT'O U MOCEAYIOUINX MOPSIKOB BCE BpeMs 00pa3yroT pa3BUIIKU, XapaKTepHbIE
JUIS JIOKHOIUXOTOMHUYECKOTO BETBJICHUS.

[ToGeru cupeHu JeTOM XOPOIIO OOJUCTBEHHBI, 3UMOM e O JINCTOPACIIONOKEHUN MOKHO
CYIUTh 10 OTYETIMBO 3aMETHBIM JIUCTOBBIM pyOraM. JlucropacnonoxeHue y CHpPEHH
CYNPOTHUBHOE, OT KaXJ0T0 y3J1a OTXOAT 1O ABa JincTa. [I0CKOIbKY MEXKI0y3IUsl HE YKOPOUESHBI
¥ XOPOIIIO 3aMETHBI, TO ITO TUIIUYHbIE YATMHEHHbIE TTOOETH.

Ha Bepxymike nmobera u B maszyxe KaxJI0T0 JIMCTa PacIoyioKeHO Mo oHOoH nmouke. [Touka
MOKpPBITA CBEPXY MOUEYHBIMHU YEHTYHKAMH.

Utak, crebenb cupeHr 0ObBIKHOBEHHOM JI€PEBSHUCTBIN, MPSMOCTOSUYHMA, C BEPXYLICUHBIM
pPOCTOM U JIO)KHOJUXOTOMHUYECKUM BeTBIeHHEM. lloOGern oOJMCTBEHHBIC, YJUIMHEHHBIE, C
CYNPOTUBHBIM JIUCTOPACIIONOXKEHHEM, BEPXYIIEYHbIMU Ma3ylIHBIMU MOYKaMU. Bce mouku Kak
BEpXYIIECUHbIE, TaK U Ma3yLIHbIC 3AIUIIECHHBIE.

Paccmotpets CTpoeHHe cTeOdsl upHca, CTPOEHUE LEHTpajbHOro InHApa. Bce
IIPOCTPAHCTBO BHYTPb OT CKIEPEHXMMHOI'O KOJIbLA NEPULMKINYECKOTO MPOUCXOKICHUS 3aHATO
OCHOBHOM MAapEHXUMOM, CPeaU KOTOPOW MOBCIOY pacCesiHbl MpOoBOAsIIMe Mydku. [IpoBoasmiue
MYYKH PACHOJaraloTcsl B Kaxyliemcs Oecriopske: Ha nepudepun ux Ooblie, HO OHU MEIIKHUE,
B ILIGHTpe cTeOas - MeHblle, HO OHU KpymnHee. OTMETUTh, YTO MPOBOISAIIUNA ITy4OK COCTOMT
TOJIBKO M3 KCWJIEMBI M (PJIOSMBI M HE CoJepKaT KamOusi, T.e. sIBIseTCsA 3aKkphIThiM. B Oonee
CTapoil yacTH cTelIs MyYKH OKPY>KEHBI CKIIEPEHXUMOM.

3apucoBaTh CXeMAaTHYHO CEKTOp cpe3a CTeOIsI ¢ HECKOIBKUMHU MPOBOAALIMMU MyYKaMH 1
0003HAUNTh: DJIHUJEPMY; MEPBUUHYI0 KOPY C XJIOPEHXHMOM, HHAOJIECPMON; ICHTPATbHBIN
LWIMHJIP CO CKJIEPEHXUMOM MEpUIIMKIIA, OCHOBHON MapEeHXUMOM, 3aKpPBITBIMH KOJUIATEPAIIbHBIMU
My4YKaMHU.

IIpu paccmarpuBaHuu cTeOJI P>KU NMPH OOJBIIOM YBETUUEHHH, MOXHO 3aMETUTh, YTO K
MEXaHUYECKOM TKaHU MPUMBIKAIOT HEOOJIbIINE 3aKPhIThIE KOJIaTEepaIbHbIe IPOBOSIINE TyUKH.
brke K HeHTpY pacioioskeHbl 6osee KpynHble Mydkd. OHU OKpY>KEHBI CKIEPEeHXUMON. Mexty
MMy4YKaMH HaXOAMUTCS KPYIHOKJIETOUHAas napeHxuma. B neHTpe ctedis - monocTh, CBOMCTBEHHAS
cTeOyisiM OOJBIIMHCTBY PACTEHUI CeMEHCTBa MATIMKOBBIX. 3apHUCOBATh CXEMAaTHYHO CEKTOP
cpe3a crelnis, OO0O03HAUUTh: SIUAEPMY, YYACTKH  XJIOPODMIJIOHOCHOW  MapEeHXHUMBI,
MEXAHMYECKYI0 TKaHb, 3aKpBITBI KOJUIATEPAIbHBIN IIYy4YOK, CKIEPEHXUMY, IapeHXUMY
CepILEBUHBI U TIOJIOCTb.

Paccmotpers crtebOenb npHa. PaccmarpuBas kcuwiieMy Tpu  OOJBIIOM YBEIMYEHHUH,
OTMETUTh, YTO MEXJAy IOBOJBHO KPYHMHBIMU 3JE€MEHTaMU Oe3 MpPOTOIIACTOB PacHoJararoTcs
panuaibHble psAIbl MEJIKUX KJIETOK, 3allOJHEHHBIX IUTOIIa3MONW M OT 3TOro MMEKIUX Ooee
TEMHBIH IBET. DTO CEpALIEBHUHHBIC Jy4YH, COCTOSIIME W3 >KUBBIX MApPEHXUMHBIX KJIETOK C
OJIPEBECHEBIIMMHU CTEHKaMM. HMke KCHJIEMBl pPACIONIOKEHAa KPYIMHOKJIETOYHAas IapeHXHMa
cepaueBuHbl. CXeMaTHYHO 3apHCOBaTh CEKTOp cTeOsis U 0003HAYUTH: SMHUIEPMY, HAPEHXUMY
NEPBUYHON KODPBI, SHAOAEPMY, JTyOsSHBIE BOJIOKHA, (JI03MY, KaMOMAJIbHYIO 30HY, BTOPHUHYIO
KCUJIEMY, IEPBUUHYIO KCUJIEMY, TAPEHXUMY CEpAIIEBUHBI, MOJOCTb.

PaccmoTtpers  cTeOaM JIepeBSHUCTBIX pacTeHuil. PaccMoTperh 1Ba-Tpu pacmuiia
MHOTOJIETHUX CTBOJIOB Oepe3bl, Ay0a, skemarenbHo He Mosoxke 30-35 ner. OOpaTuTh BHUMAaHHE
Ha TO, YTO Ha pacnuie Oepesbl BCs ApeBecHHa (NepBUYHAs W BTOPUYHAs KCHIIEMBbI) OoJiee MM
MEHee OJIHOpOJHA, TOrjJa Kak Ha OCTaJbHBIX XOPOIIO BbIpak€Ha CJIOUCTOCTh. llpuyem
MOCJIEIOBATEIbHO YepeAyIoTcsl Oojiee IIMPOKHE CBETJIbIE Koiblla M 0ojiee y3KHUE TEMHbIC.
Cgetii0€e KOJBIO (GOPMUpPYETCS IPU UHTEHCUBHOM pocTe. OHO COCTOUT U3 3JIEMEHTOB KCHIIEMBI,
KOTOpbIE HMEIOT OTHOCUTENBHO TOHKHE CTEHKM M OOJbLIMEe TMOJOCTH. TeMHOe KOJbllo
(dbopMupyeTcsi OCEHbIO MPH 3aMeJIeHHOM pocTe. OHO COCTOMUT U3 CXOTHBIX 3JIEMEHTOB KCUJIEMBI,
HO 0o0Jjiee TOJCTOCTEHHBIX, C HEOOJIBIIUMH MOJIOCTAMU. CBETIIO€ M TEMHOE KOJIbIa COCTABIISIOT
TOJUYHOE KOJBIO JIPeBECHHbI. TakuM 00pa3oM, CIOHCTOCTb JAPEBECHUHBI OIpPEAEseTCs

69



NEPUOJIMYHOCTEI0 (YHKIIMOHUPOBAaHUS KaMOusi. Y Oepe3bl ke KaMOMH B TEUYEHHE BCEro
BEreTallMOHHOTO TMepuoAa obOpaszyer Oojiee WM MEHEe OJMHAKOBBIE JJIEMEHTBl KCHIIEMBI,
MIOTOMY CIJIOMCTOCTh Yy Hee BbIpakeHa cia0o0, OJHAKO IO MHMKPOCKONOM OHa 3aMeTHa. [lo
YHCITy KOJIEI] MOXHO YCTaHOBUTH MPUOIU3UTEIbHBIA BO3PACT CTBOJIA, BETBU.

B nenrtpe pacnuwia HaxoAMTCS CepAlLleBMHA, MHOTA c1a0o BeIpakeHHas MHOrna Oolee
WM MeHee paspyleHHas. Ilpu paccMoTpeHuH pacnuiaoB HEBOOPYKEHHOM TIJ1a30M WM TPU
IIOMOULIM JIyIIbl BUAHO, YTO HAa HEKOTOPHIX M3 HHUX IO pajaWycaM, T.€. B HAIpaBIE€HUH OT
CepILEBUHBI K KOpE, UAYT CBETJIbIC JIMHUU. DTO CEPALICBUHHbBIC JIyUH. OnHu cocTosT U3
TOHKOCTEHHBIX TaPEHXUMHBIX KJIETOK.
PaccmoTtpeTh mocTosiHHBIE Npenaparhl MOJ MHUKpOcKornoM. CXeMaTHYHO 3apHCcOBaTh CEKTOP
cpe3a. Cxema pacrosiaraercst Ha JIUCTE TakK, YTOOBI OCTAJOCh MECTO JJISi JACTAIbHBIX PUCYHKOB
OTJENbHBIX YYacTKOB TKaHeill mpu OosbiioM yBenndeHud. Ha cxeme cHawana oTMedaercs
pacrioyio)keHre KaMOMsl Ha TpaHUIle MEXIy IpeBecMHOM M (osmoi. 3areM, HayMHas OT
nepudepun, MpOBOAIATCS TPaHUIBI NMPOOKU, MEPBUYHOM KOpPBI, ApeBecHHbl. [Ipu 3TOM Hamo
CTPOro CJIEOUTh 3a cobOmtogeHueM wmacirada. [locime 3TOro mpoBecTH JTUHMM IEPBUYHBIX
CepILEBUHHBIX JIydel B JIPEBECHHE U MOKA3bIBAIOT MX PAaCIIUPEHUE MPH Mepexojae Bo (iaodmy.
O4epTUTh TOAMYHBIE KOJbIA BTOPUYHOM KCHUJIEMBL. BBIIEINTh LEHTpalbHBIA LUIMHID,
COCTOSIIIUN U3 BTOPUYHOU KOPBI, KaMOUsI, TPEBECHHBI, CEP/ALIEBUHbI

2.8 JlaGopatopnas padora Ne 8 (2 uaca).

Tema: «JIuct. Mopdororus u anaromus aucta. Meramopo3sl mooera

2.8.1 llesan padoTsi: M3yunts cTpoenue u GyHKIUK JUcTa, MeTamMmop(do3sl mooera.

2.8.2 3agauu padoTsI:

1. U3y4nTh CTpOEHHMSI UEPEUIKOBOTO, CUASYETO, BIATATUIIHOTO JINCTHEB.

2. 3y4uTh TUIIBI )KUIKOBAHMSI JIUCTHEB.

3.03HaKOMUTBCS ¢ HanOOJIee pacpoCTpaHEHHBIMU (hOPMaMU JTUCTOBON TJIACTHHKA
MPOCTBIX M CIIOKHBIX JIUCTHEB, TUNAMH ((hopMaMM) U3PE3aHHOCTH Kpasi JIUCTOBOM MIACTUHKHU U
(dbopMaMu BEpXYIIKH JI.II.

4.3apucoBaTh CTPOEHHME TPEX TUIIOB JIUCTHEB, TUIIBI JKUJIKOBAHUS JIUCTHEB, IPOCTHIE
JIUCTbSI C pa3IMUHBIMU (POpMaMH JTUCTOBOM IMIIACTUHKY (LIETbHOM U PACUJIICHEHHOM), CII0KHbBIE
JIMCThS Pa3HOM (POPMBI, THIIBI Kpasi JINCTOBOM MIIACTUHKY, TUIBI JINCTOPACIIONOXKEHHS U ClIENIaTh
0003HaYeHUs

2.8.3 Ilepevyennb npudOpPOB, MaTEPHAJIOB, HCIOJIb3yeMbIX B J1a00paTOpHOii padoTe:

1. I'epGapHBIe 00paA3IIHI TUCTHEB

2. IlocTosiHHBIE ITpEnapaTs

3. Mukpockon

4. HarnsiHple MaTepuansl.

2.8.4 Onucanue (xox) padorpi:

PaccMmoTpeTh CTpoeHHe YepelIKoBOro JIUCTa - MPOCTOro (s010Hs, Guanka) U CI0XKHOTO
(mMnoBHUK). 3apucoBaTh U cjellaTh 0003HAYEHUS: y MPOCTOr0 JIUCTA - YEPElIOK, IIACTHHKY,
IIPWINCTHUKY, OCHOBAHME; y CIIOKHOTO JIMCTA - PAaxHC, JUCTOYKH, NPWINCTHUKH, OCHOBAHHE.
3apucoBaTh CUASYMNA JHCT (Mak). Y BIAaraJuiqHOrO JHCTa (SIUMEHb, KYKypy3a) HaXOMsT
TUTACTHHKY, BIIArajuIle, S36I90K, YIIKH. 3apUCOBaTh U cieiaTh 0003HAYCHHUS.

PaccmoTpeTh nHCT ¢ pa3nMyHBIMU TUIMIAMHU KWJIKOBAHUA: MPOCTHIM (3JI01es, MUXTa),
napajieNlbHbIM (KYKypy3a, SYMEHb), JYyrOBBIM (JIAaHIBINI), CETYAThIM MNEpPUCTHIM (S0JI0H:),
CeTYaThIM MalbyaThIM (KJIEH), AUXOTOMUYECKUM (THHKIO).

N3yunth popMBI IMCTOBOM TUIACTHHKH MPOCTOTO LEIBHOTO JIMCTA: WrojibyaTas (COCHa),
JTUHeWHas (NIIeHWLa, SYMEHb), JaHleTHas (uBa, ojleaHap), siueBuaHas (MOJOPOKHUK),
oKkpyrnas (OCHMHA), TOYKOBHMJHas (KOMBITCHb), CepALEBUIHAS (CHPEHb),  KOIbEBHHAS
(BBIOHOK), CTpeJOBHIHAsS (CTPENOINCT), IUTOBHUIHAS (MaJbBa, HACTYPILIUS).

PaccmoTpeTh MpOCThIE JIUCThSI ¢ PaCWIEHEHHOH JIMCTOBOM IUIACTHHKOW: JIOMACTHBIE (C
BhleMKaMu He TriayOxke 1/3 pacctosHMsT OT Kpas IUIACTHHKHA JO CpeOHEH IKWIIKH):
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nepucToonacTHele (y0) M maab4aToNoNnacTHhIe (KJIEH), pasjeibHble ( ¢ BBIeMKaMHU, PaBHBIMU
2/3 paccTosiHUS OT Kpas IUIACTUHKU JI0 CPEAHEN KWIKH: TepUCTOpa3zesibHble (OJyBaHUYMK) U
NajbyaTopa3JesbHble (KJICHIEBUHA), pAacCEUEHHBbIE (C BBIEMKAMH, JOXOISAIIMMHU A0 CpPEIHEU
KUJTKH): MEPUCTOPACCEUCHHBIE (penpka), MaJIbYaTOPaCCEUYCHHbBIC (JTIOTHK),
MHOT'OKpPaTHOIIEPUCTOPACCEUEHHbIE (MOPKOBB, THICAYETUCTHHUK).

W3yunth  HOpMBI  CIIOXKHBIX  JIMCTHEB:  MEPUCTOCIOKHBIC:TAPHONIEPUCTOCIOKHbBIE
(xaparaHa), HEapHOIIEPUCTOCIOXKHbIE (LIMIIOBHHUK), MAlbYaTOCIOXKHBIE (KaIlTaH KOHCKHMA),
TpOHYATOCIIOKHBIE (KJIEBEP KpacHBIM, 3€MIIIHHKA), JBOSKOINEPHCTOCIIOXKHbBIE (BaCUIMCTHUK).
3apucoBaTh U c/ieiaTh 0003HAYCHHUS.

Paccmotpersr m 3apucoBaTh (GOpMBI Kpas JUCTOBOM IIJTACTUHKH: IIeJbHAs (JMMOH,
TpaJlecKaHIlus), TWibuaTas (WBa, 3eMJISIHMKA), 3yOuaras (nebema), ropomuatas (mandei,
OyK).

PaccmoTpeTs 1 3apHcoBaTh TUIIBI PACHOJIOKEHHUS JIUCTHEB HA CTe0Jie: OYepeHOe WU
cripaibHOE (JIMCThSI PACIIONIATalOTCS 1O OJTHOMY B K&XKIIOM y3JI€), MyTOBYaTO€ (HECKOIBKO
JMCTHEB B OJTHOM Y3II€), CYNPOTHUBHOE (B OJHOM Y3JI€ Pa3BUBAIOTCA 2 JIUCTA, PACIIONOKEHHbIE
JIpyr OpPOTHB ApYyTa), pPO3eTO4YHOE (JIUCThS 0Opa3zylOT MPUKOPHEBYIO PO3ETKY, HANpUMEp Y
OJ/1yBaHUYHUKA)

MukpockoInnyeckoe CTpoeHue JucTa. PaccMoTpeTs mpernapar NomnepeyHoro cpesa Jmcra
kamenuu. KOXUCTBI JHMCT 3akaTh B CEpAUEBHMHY Oy3MHBI M cJenaTb Cpe3bl CTPOro
NEPIEeHIUKYIAPHO TaBHOM xuike. OToOpaTh caMmblii TOHKHMH cpe3, MPOBECTH pPEaKIMI0 Ha
JIUTHUH, NIOJIOKUThH B KaIUIIO TJIMLEPHUHA HA IPEIMETHOE CTEKJIO, HAKPBITh IOKPOBHBIM CTEKIIOM
1 U3y4uTh Ipu MajioM (*8 unum *9) yBennueHuu. MoXHO UCTIOIb30BaTh MOCTOSIHHBIN Mpemnapar.
PaccmotpeTs cpe3, oTMmedas, 4TO CHapyXH JIUCT HOKPBHIT 3MHUAEpPMON. Mexay BepxHEW u
HIDKHEH DJIUACPMON HAXOIUTCS ACCUMUJISIIMOHHAS (XJIOpOhUITIOHOCHAS ) MapeHxuma -
Mezopuul. Mexay KiIeTkaMu Me30(u/ula Ha HEKOTOPOM pacCTOSHUU JApYyr OT JApyra
PacroJIO0KeHbl COCYUCTO-BOJIOKHUCTBIE Tyuyku.  [lpuctynmuth K  JIeTaJbHOMY  H3yUYEHUIO
TKaHEH JTUCTOBOW TNIACTMHKU MPU OOJBIIOM YBEITHUCHHH.

PaccmoTpeTh U cpaBHUTH MEXAY COOOM BEPXHIO M HMXKHIOIO SMUAEPMBI JIUCTA.
OTMeTuTh, YTO Ui BEPXHETO SMHUACPMHUCA XapaKTEPHbI HEOOJBIIOE KOJIMYECTBO YCTHUI] U
HalM4yue OECCTPYKTYPHOW MpPO3pauHOM IUIEHKH - KyTHKYJIbI, KOTOpas MpeJCTaBisieT coOoi
3aCTBHIBUIMHA KYTUH. B HIDKHEM snujepmuce oOHapyXHUBaeTcs OOJbIIOE KOJIWYECTBO YCTHUIl U
BOCKOBOM HaJeT WM I'yCTO€ OIyIlIeHHE.

N3yunth Me30puul. OTMETUTh, YTO OH COCTOMT M3 OCHOBHOW aCCHUMMIISIIMOHHOMN
MapeHXWMbl W OOBIYHO TMOJpa3feNsieTcss Ha 2 Thma - CToJ0dYaryro (MalucaaHylo),
MPUMBIKAIOILYIO K BEPXHEMY SMUICPMUCY U T'yOUaTylo, TPaHUYAIYIO0 C HUKHUM SIHIEPMHUCOM,
napexumy. llpu BHHUMaTeNbHOM H3y4YeHHHM Ty04yaToro me3opuiia MOXHO B HEKOTOPBIX
KJIETKaX 3aMEHMUTDH JPYy3bl OKcajaTa KajlblLUs, a TAKKE KPYIIHbIE Pa3BETBICHHBIE MEXAaHUYECKHE
KJIETKH - CKJIEPEH/IbI, BHITTOJIHSIOLIUE OMOPHYIO (QYHKIIHIO.

JleTanbHO U3YYUTh CTPOEHUE COCYANCTO-BOJOKHUCTOTO ITyUKa Ha TJIaBHOM KMWIIKE (TaK KaK C
YBEJIMUYEHUEM TIOpsIIKa BETBICHUS MMOCTENIEHHO Mcue3aeT (iodMHasi YacTh U MYyYOK CTaHOBUTCS
npocteiM). Ilpm MamoMm yBenMUYEHMM XOpOIIO BMJHA MOIIHAs KCHJIEMa, COCTOosALas W3
MPAaBWIbHBIX PSAJOB MPOBOJALIMX 3JEMEHTOB, KOTOpBIE YEPEeIylTCsl C JIPEBECHHHOM
napenxuMoil. K kcuneme npumbikaer ¢uosma. OTMETUTh, YTO KCuileMa obOpallieHa B CTOPOHY
cToinbuyaTo TKaHU, a (rmodMa - B CTOPOHY TIyOuaToil mNapeHXuUMbl. TOJNBKO MpPU TaKOM
pacIoNIO)KEHUH KCWJIEMBl M ()JIOAMBI  MPOBOJAIIMKA Iy4OK JIUCTa MOXKET COMKHYTBHCS C
MPOBOJIAIIMM ITYYKOM CTEOJIS, Y KOTOPOTO KCHJIeMa BCerjaa oOpaiieHa K IIeHTpy, a (aodoma - K
MIOBEPXHOCTH CTEOJIS. 3apucoBaTb CXE€My CTPOEHMsI JINCTA B paliOHE CpPEAHEH JKUIIKH,
caenaTh 0003HAUCHUS .

3apucoBaTh CXeMy XBOH U CJIeJIaTh HEOOXOUMbIE 0003HAUEHUSI.

2.9 JIadopatopHasi pa6ora Ne 9 ( 2 yaca).
Tema: «IlapctBo ['pubBI»
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2.9.1 Heasn padorsl: M3yunTh CTpoeHUE BOAOPOCIEH Ha MIPUMEpe MyKOpa, NEHULIMILIA,
JPOKKEH, CIIOPBIHBH, MaMITMHBOHA.
2.9.2 3agauu padoThI:
1. 3yuuTth cTpoeHHE U pa3MHOXKECHHE TIPEACTAaBUTENS OTAeIa 3UTOMHKOTa (Zygomycota)
— Mmykopa (Mucor).
2. W3yuutb cTpoeHMEe W pa3MHOkeHue crnopeiHbl (Claviceps purpurea) W3 Kiacca
OyackomunieTsl (Euascomycetidae), nop. CriopeiabeBsie (Clavicipitales).
3. U3yunth CTpo€HHME M pa3MHOXEHUE POXKEH MeKapckux (Saccharomyces cerevisiae)-
npeJcTaBuTeNel knacca ApxeacKkoMULETs (Archaeascomycetes).
4.V3yunTh cTpoeHHME U pa3MHOXeHHe neHunwia (Penicillium) wu acneprusia
(Aspergillum) u3 xnacca Jyackomunetsl (Euascomycetidae), nop. IBponuessie (Eurotiales).
5. M3yuuTh CcTpOeHHE IIJIOJOBOTO Tella IMaMmnuHbOHA (Agaricus bisporus) W3 Moakiacca
['0oMOGa3HIMOMHUIIETHI TPYTINIBI 1OP. [ MMEHOMUIIETHI, TIOpsiaKa ArapukoBble (Agaricales).
2.9.3 Ilepevyensb npudOPOB, MaTEePHAJIOB, HCIOJIb3yeMbIX B J1a00opaTopHOii padoTe:
1. Cexwuit MmaTepuas Mykopa Ha xJjeoe.
2. I'epOapHbie 00pa3ibl COLBETUH PXKH, TOPAKEHHBIX CIIOPHIHBEH.
3. IlocTtostHHBIE TTpENapaThl
4. CBexuil MaTepuall: IPOXKIKH MEKAPCKHE B CAXapUCTOH JKUAKOCTH.
5. CBexuil MaTteprall: MEHUIUWIUT HA OKOJIOTUIOJHUKE JTUMOHA.
6. )Kuble nian (pUKCUpOBAHHBIE B CIHMPTE, WK TepOapHble 00pasibl MJI00BIX TEJ
[IaMITMHbOHA.
2.9.4 Onucanmne (xox) padoThbI:
Poax Myxkop —Mucor. HeGompI1ioil Kycouek MHIICIHS CO CIOPAHTHUSMU MOMENIAIOT B
KalUTI0 BOJBl HA MPEIMETHOE CTEKJIO M OCTOPOKHO, YTOOBI HE pa3aBUTh CIIOPAHTHUH,
HAKpBIBAIOT MOKPOBHBIM CTEKJIOM. PaccMarpuBasi mpu MajloM yBEIMUYEHUU MHILETUM, cleayeT
0o0paTUTh BHUMAaHUE HA TO, YTO OH OOMJILHO BETBUTCS W KOHEYHBIE THU(BI €r0 OYEHb TOHKHE.
Munenuii Mykopa JaeT HarjisiqHO€ MpeACTaBlIEeHHE O BEIMYMHE BCACBHIBAIOIICH MOBEPXHOCTH
rpuboB. B ecTeCTBEHHOM COCTOSIHUM MUIENUIl NMPOHHU3BIBAET BECh CyOCTpaT, B KOTOPOM OH
pacTeT, U HaXOJIUTCS B TTOJTHOM KOHTAKTE C OKPY KarolIel nuraresbHou cpenoit. Koe- rie BugHbI
CIIOPAHTMEHOCLIBI, 3aKAaHYMBAIOIIUECS CIIOPAHTUAMU. MHOTHE CIIOPAHTHU JIOMHYJIH, U MO3TOMY
OJTHOKJIETOYHBIE CIIOPHI 3aMOJHAIOT Kario Boabl. CHOpaHTMU HaXOASTCA Ha pa3HbIX (a3zax
pocTa: MenkHue - OecIBETHbIe, KPyIHbIE UMEIOT YepHyIo okpacky. Popma ux mapoBuaHas. B
JIOTIHYBIIEM CIOPAaHTMM MOXHO 3aMETUTh B3IyBIIEECS OKOHYAHUE THUBI, OT KOTOPOTO
OTIEIWICS CIIOPAaHIMi,- KOJIOHKY. BOKpyr Hee jexar ocrasliuecs cropsl. B Bo3ayxe Bcerma
MIPUCYTCTBYET MHOXECTBO cIlop MyKopa. [lomagast Ha yBlaXXHEHHBI OpraHMYECKUi cyOcTpar,
OHU TPOPACTaIOT.
[lepeBenss MUKpocKOon Ha OOJIBIIOE YBEIMYEHHE, PACCMATPUBAIOT CTPOCHHE MUIIEIHS.
I'udbr Munenust 0e3 meperoposok, rpud MpeacTaBiseT Kak Obl OJHY Ype3BBIYAHO OOJBIIYIO
KJIETKY, HalOMMHAIOIIYyI0 CTpoeHue Ccu(OHOBBIX Bojaopocieil. B rudax paccmarpuparoT
OECIIBETHYIO 3€PHUCTYIO IIUTOIIA3MY, MHOXKECTBO MEJIKUX SZIep M BaKyOJIIH.
3apuCOBBIBAIOT YYACTOK MUIIEININS CO CIIOPAHTHSIMH U CIIOPAHTHEHOCIIaMHU.

Pox Caxapomuuec, uim JApoxxu — Saccharomyces. Heb6omnpmioit KyCOUEK
JPO>KEBOM Macchl IOMEIIAIOT 3a Yac-[Ba J0 3aHATUN B TEIUIYIO MO/ICAXapeHHYI0 BOIY U CTaBST
B Temioe Mmecto. Yepe3 HEKOTOpoe BpeMs HAuMHAETCS Ipolecc OpOoXKEeHUs - MarepHuai
IpeBpaliaeTcs B MYTHYIO TEHSILIYIOCS JKUIKOCTb: JPOXOKUA pas3llaraloT caxap, BBIICIS
yIACKUCTBbId ra3 u cnupT. OCBOOOJMBINASICS MPH 3TOM HSHEPIrUs HIET Ha OCYIIECTBICHUE
KU3HEHHBIX TMpolieccoB. B Kammo BOAbl Ha MPEIMETHOM CTEKJIe MEepeHOCAT HeOOobIIoe
KOJINYECTBO MYTHOW KUJKOCTH, MPUKOCHYBIIMCHh K HEW KOHYMKOM CTEKJISIHHOM MaJO4KH, H,
3aKpbIB MpenaparT MOKPOBHBIM CTEKJIOM, PAacCMAaTpPUBAIOT €ro MpH OOJBIIOM YBEIHMYEHUU
MHUKpOCKoIa. B mosne 3peHus BUAHBI OTJENIbHBIE KIETKA OKPYIJION U OBaJIbHOW (OPBI U KIETKU
noukytomuecs. [Ipn moykoBaHMM Ha TMOBEPXHOCTH KIIETKU MOSIBISETCS HEOONbIIOE B3AYyTHE
(uvHOTIA HE OJHO, a HECKOJbKO), MOCTENEHHO YBEIMYHMBAIOIIEECS B pa3Mepax U, HaKOHell,
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OTIENAIONIEeCs OT MPOU3BOJAIIEH €€ KIETKH M, B CBOIO OYEPEb, TAKXKE PA3MHOXKAIOLIEECS.
Ecnu ycnoBus [isi mOYKOBaHUS OJIArONpHATHBI (JOCTATOYHOE KOJMYECTBO caxapa, HyXHas
TeMmreparypa W adspauus), TO IMpolecc HUAET Tak ObICTPO, UYTO KIETKH HE YCIEBAlOT
pa3beAMHUTHCSA, U TOJIY4aroTCs HEMpOYHbIE IIEMOYKH KieTok. [Ipu Hemoctatke muTaHus u
O0JIBIIIOM JOCTYIE KUCIOpO/a KJIEeTKa MpeBpallaeTcs B CYMKY, U B HEll pa3BUBaIOTCS 1O 4, pexe
o 8 ackocmop.

Ha oxparieHHOM MOCTOSIHHOM HpenapaTe Hpu OOJbIIOM YBEJIWYEHUH DPACCMATPUBAIOT
CTpoeHHE KJIeTKU apoxokel. ComepKUMoe KIETKH COCTOMT W3 LIUTOIMIIA3Mbl, KPYITHOM BaKyOJIH
(omHOM WJIM HECKOJIBKMX), 3aHMMAIOUIe OOBIYHO LEHTPAIBbHOE MOJOXKEHUE, MENKHX sJep U
rpaHyJl 3allacHbIX BEIIECTB.

3apHCOBBIBAIOT Pl KIETOK C TMOYKaMM M 0003HAuYalOT BaKyOIH, IMTOIUIA3My, 3€pHA
3aMacHOro BEIIECTBa.

Pon Ilenuuuii - Penicillium. PaccMaTpuBaloT Kycodek xjieba WM JIpyroro npojaykra, Ha
MOBEPXHOCTU KOTOPOTO UMEETCsS] MeHUIMIUL, 10 OMHApHBIM MUKPOCKONOM. Tak Kak MHULEIHHA
HE HapyIIEH NEPEHOCOM Ha CTEKJIO, Ha Mpenapare XOpoLlo BUAHBI €r0 pa3MeEpPhI U BCs CUCTEMA
pasBerBieHus Tud. OOpamal0T BHUMaHUWE Ha TPYMIBI CHOP, OT KOTOPBIX BO BCE CTOPOHBI
PacTpoCTPaHSIIOTCS IOBTOPHO BETBSIUECS TU(BI, CIIOKEHHbIE U3 BBITSHYTBIX B JUIMHY KIIETOK.
I[lo Mepe TOro, Kak HHUTU BETBSITCS, OHM JenaloTca Oojee TOHKMMH. Han munenuem
BO3BBIIIAIOTCS KOHUIUEHOCLBI, PA3/ICICHHbIE HAa KJIETKM M 3aKaHYMBAIOUIMECS Ha BEPXYILKE
Pa3BETBJICHUSIMHU, WUMCEIOIMMMH (OpMY KHCTOYEK (OTCIOJa Ha3BaHUE «KUCTEBHUK»). OT wux
KOHEUYHBIX YJ/UIMHEHHBIX KJIETOK — (Hualua — OTAENSIOTCA Lenoyku koHuaui. Hambonee
MOJIO/IbIE KOHUIMH PAacMOjIOXKEeHbl B OCHOBaHUM LIEMIOYKH, a HanboJjee crapble, CO3peBIINE — Ha
e koHue. Konunuu o0pa3yroTcsi B Upe3BbIYAfHO OOJBIINX KOJHMUYECTBAX; 3TO 00YCIIaBIMBAET
LIMPOKOE pacipocTpaHeHue rpuda. OTaenuBLIMeCs] KOHUIUU PA3HOCATCS TOKaMH BO3AyXa U MPU
ONaronpusTHBIX YCIOBUAX (BIQXKHOCTh BO3AyXa, TEMIIEpaTypa, HaJMYUe MUTATEIBbHON Cpelbl),
npopacras, GOpMUPYIOT HOBbIE MULIEIIHH.

Kneiicrorenun (1ma070Bble Tela) y MEHUIMIUIA BO3HUKAIOT OYEHb PEAKO, Jaxe INpHU
HACTYIUICHUH HEOJIaronpHsITHBIX yciioBui. OHU MeNKue mapooOpasHble C CEeTYaThIM PUCYHKOM
Ha IOBEPXHOCTH, MX CKOIUIEHMsI OKpalleHbl B JIMMOHHO — JKENThIM LBeT. Kieilcrorenuu
3aKJIIOYAI0T MHOTO CYMOK, YEPEyIOIINXCS C OECIUIOAHBIMU KJIETKaMH.

3apucoBaTh MULIEINH NEHNUIMIIIA, KOHUIUEHOCEL C KOHUUSAMHU, TUI00BOE TEJO.

Pon Cnopwiabs — Claviceps. PaccMaTpuBarOT KOJOChS PXKHU C TEMHO-(DHOJIETOBBIMHU
ckieponysiMu. CKieponuil — MOKosIasAcs CTaaus MHULEIUS. ['0TOBAT NONEpPEeUHbIil cpe3 yepes
CKJIEpOIIMiA (MM paccMaTPUBAIOT MOCTOSHHBINA Tpemnapar). JIJist 9TOro cKajbleneM pa3pes3aroT
CKJIEpPOLIMI M 3aTeM, BHIPOBHSB MTOBEPXHOCTh cpe3a OPUTBOM, J€Tal0T KaKk MOKHO OoJiee TOHKUI
Cpe3 U MOMEIIAIOT €T0 B KAIUTIO BOJIbI HAa MPpeAMETHOE cTekII0. OTHICKaB MPU MAJIOM YBEJIUYECHUN
BO3MOXHO 00Jiee TOHKOE MECTO, pacCMaTpUBAIOT €ro Mpu O0IbIIOM yBenndeHuu. Cpe3 COCTOUT
U3 YIJIOBATHIX KJIETOK MAPEHXUMHOTO TUIAa — 3TO TH(BI rprbda B monepeyHoM paspese. B rudax
U B OKpYXKAaloOUIEl BOJE IUIaBalOT KaleJlbKU Macjla — 3allacHOr0 IUTATEJIbHOIO MpPOJYKTa.
[Tokosimmecss CKIEpPOLMU COJAEpKaT TaKKe caxapa W MHOTOaTOMHBIE CIUPTHL. 3UMYIOT
CKJIEPOLIMHM B IOYBE, KyJa OHH IOMAJal0T MpH yOOpKe ypokas C KyJbTypHBIX 3JIaKOB HJIHU C
JUKOPACTYIIUX 3JIaKOB, OOUTAIOIIMX IO KpasM Tojeil. 31ech HaKalIuBaeTcsl 0OBIYHO OOJIbIIOE
KOJIMYECTBO CKJIEPOIIMEB, C YE€M CBS3aHO Oojiee CHIIbHOE 3apakeHHE TOCEBOB CIOPBIHBEH IO
KpasiM I0JIeH.

N3yyaroT nocTostHHBIN MpenapaT cpe3a cTpoMbl. OTMEYAIOT, YTO NEPUTELIUU NTOTPYKEHBI B
CTpOMY, OHM UMEIOT KyBIIMHOOOpa3Hy (OpMy M y3KO€ BBIBOJIHOE OTBepcTHe. PaccMmarpuBas
NEPUTELMU MIPU OOJIBIIOM YBEIMYEHHUHU, HAXOAT B HUX YAJMHEHHBIC aCKH, KQXJIbI U3 KOTOPBIX
COJIEP’KUT 0 BOCEMb HUTEBUAHBIX acKocmop. BcriencTBrue MOBBIMIEHHS TYprOpHOTO JaBICHUS
000JIOYKH CYMOK BCKPBIBAIOTCS M CHOPBI BHIOPACHIBAIOTCS HapyKy. CIOpbl HACTOIBKO MENKU U
JIETKHM, YTO TOJXBATHIBAIOTCA MAJCHIIUMHU TEUEHHUSIMH BO3/yXa W THapAT B HEM. 3apakeHHue
37IaKOB aCKOCIIOpPAaMH CIIOPbIHBM MNPOMCXOJUT BO BpeMs IBeTeHus. Haumbonee cuibHOE
3apaxeHrne HaO0MaeTCs TPH BBICOKOM BIIAXKHOCTH BO3JyXa M XOJOJHOH, OECCONHEYHOM
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IOrojie, KOIJAa 3aTArMBacTCs NEpUoJ UBETEHUS 3JaKOB, a, CIEJO0BATEIbHO, U HX
BOCIPUUMYHMBOCTD K 3apakeHHo rpruOom. Cropsl, MONaJaroliie Ha phlUIblia [BETYLIUX 3J1aKOB,
[pOpPacTarOT, BHEAPSIOTCS B 3aBA3b M pa3BUBAIOT B HEW MuUleauil. Muuenui 3a cuer
MOCTYNAIOMIMX B 3aBsi3b MUTATENbHBIX BELIECTB, OBICTPO pa3pacTaeTcs W MPHUCTyHaeT K
Pa3MHOKEHHUIO, OTWICHSISI OT KOHIIOB TU( OOIBIIOE KOINYECTBO KOHUAMA. OTHOBPEMEHHO TU(BI
BBIJICJISIFOT KUJAKOCTh B BHUJIE Kalelb - «MEIBSHYIO pocy». OHa MMEeT HeNpHATHBIA 3amax u
COJIEPKUT OOJIBIIOE KOJMUECTBO Caxapos.

3apHUCOBBIBAIOT CKJIEPOLUI CIIOPBIHBY CO CTPOMAaMHU.

Pox Arapukyce, wim IMamnumHboH — Agaricus. PaccMaTpuBarT IIJIOJOBOE TENO
IIaMIIMHbOHA JIBYCIIOPOBOT0, KOTOPOE 00pa3yeTcsl Ha CHIIbHO Pa3BETBICHHOM B NTOYBE MUILIETHH
(puc.109). Ono mmeer HULINKY M HOXKKY. Illnsmka okpyrias ¢ IJIOCKO3arHyThIM KpaeM u
OCTaTKaMM YacTHOTO MOKphIBajia Ha HeMm. Okpacka ee KoyieOyercs OT MOYTH OenoBaTod 0
HACBIIIEHHO — KOpH4YHEBOW. [lOBEpXHOCTh WUISANKM TJIaJKas, B CEpEeIHUHE TJISHILIEBAas WU
paguaNbHO-BOJIOKHUCTAsT JO SICHO BBIpQXEHHOW uwemnyiuatoctd. Hoskka Oemas, rinaakas,
UMIUHApUYECcKas, wupuHoi 3-6¢cM, u BbicoTor 10-20cM, 3amonHeHHass WJIM MOYTH MOJasi, C
XOpOIIIO BBIPAKEHHBIM KOJBLIOM. MSKOTH IJIOTHAs, COYHAs, HA U3JI0ME PO30BEIOIIAs.

Y MONOBIX TUIOAOBBIX TENl HIDKHSS CTOPOHA IUIANKH, Ha KOTOPOW HaXOAUTCS TUMeHOdOp
3aTIHyTa MOKpPHIBAJIOM - O€lod TMJIEHKOW, NPUKPEIUICHHONM K Kpar LULSIIKA W HOXKE.
[TokpeIBano WrpaeT 3alIMTHYIO POib. ECIM MUHIETOM yAanuTh IUJICHKY, MOXXHO yOeOWThCS B
TOM, 4TO Ha 3TOM CTaJHH Pa3BUTHUS IIOJIOBOTO Teja IUIACTHHKU MMEKOT pO30BYIO OKpacky. [lo
Mepe pazpacTaHus IUISTKU (UTO COMPOBOXKAAECTCS CO3PEBAHHEM CIIOpP) MOKPBIBAIIO JIOMACTCS H
OCTaeTCsI HAa HOXKE B BHJE NPOYHOrO IUIEHYAaTOro Kousbla. Co3peBarolmye CIOpHI,
OTIENSIoIuUecs OT 0a3uauil, Ternepb MOTYT CBOOOIHO MajaTh BHU3. Ha 3Toil cTaguu miiacTUHKA
MpUOOPETAIOT TEMHO-KOPUYHEBBI OTTEHOK, TaK KaK CIOPHI MAMIIMHbOHA B MAcCe OKPAIIICHHBI B
TeMHbId 1BeT. Hokka TUIOJOBOrO Tena, KOXHIA, TOKPhIBAIOIIAs LUISIIKY, MSKOTh U
MJIACTUHYATHIA TUMEHO(DOP, PACTIONOKEHHBIA HAa HWDKHEH MOBEPXHOCTH IUISMKH, COCTOST W3
MJIEKTEHXUMBbI. 3apUCOBBIBAIOT BHEIIIHEE CTPOCHUE IJI0I0BOTO TeJa IIAMIIMHBOHA.

Jlis u3yueHus: MUKPOCKOIMYECKOTO CTPOEHHS MIACTUHYATOro ruMeHodopa ¢ IIacTUHOK
JenaT OpUTBOM cpe3, MEePHEHAMKYISPHBIN K MX AnuHe. M3 NUISNKU IUI0J0BOTO Teia IMpH
MOMOIIN CKaJIbIENs BbIPE3al0T HEOOJBIION CEKTOpP, 3HAYMTEIbHYIO YacThb MSKOTH YAAJSIOT, a
3aTeM TOTOBST DsIi CPe30B OpPUTBOM, HAmMpaBlsisi €€ OT MSKOTH K IUIACTUHKAM W cpe3as uX
nonepek. PaccmaTpuBaroT Takyke MOCTOSIHHBIN Ipenapat MpoJoJbHOro cpe3a TMMeHodopa.

[Ipn ManmoMm yBeMMUYEHHMM MHKpPOCKOMA Cpe3 MMeeT BHJ Tpedelnka, 3yOlbl KOTOPOTO
MPEJICTaBISIIOT CcOO0OM mepepe3aHHble IMOMepeKk IIacTHMHKU. [lo KpasM MJacTMHOK W B
MPOMEXKYTKAX MEXAY HUMH PacloJliaraeTcsi TMHMEHUM, CPEIHAS e YacTh IMJIACTUHOK COCTOUT M3
0oJ1ee WM MEHEE PHIXJIOTO CIJIETEHHS CTEPUIIbHBIX TPUOHBIX T, HA3BIBAEMOTO TPAMOIi.

[Ipu GonbIIOM yBENMYEHUH MAETaTbHO H3y4YalOT CTPOCHHWE TUMEHHS, COCTOSIIEro U3
MHOTOYHUCJICHHBIX Oa3uauii, HECYIIUX IO JBE CIOPHI (BMECTO YETHIPEX, KaK 3TO THUIIUYHO ISt
OonpimHcTBAa basuanomunieToB), W OymaBOBUAHBIX MceBaomnapadus Mexay HUMH. CHopsl
IaMIIMHBbOHA, IIHUPOKOAIIUIICOUANIbHBIE 1O (opMe, B MOJOJOM COCTOSHUU O€CLIBETHBIE, Y
3penbIX cnop 000JI0YKa OKpalleHa B OypoBaTO-KOpUYHEBHIN 1BET. basunuu u nceBaonapadussl
OepyT Hauajao OT MEJIKOKIETOYHOM MCEeBIONapEeHXUMBbI, Ha3bIBAEMOW CyOrMMEHHAaIbHBIM CIIOEM,
pacroiararolMMcs B HECKOJIBKO PSIZIOB MEXKIY TpamMOW M TMMEHHEM. 3apHCOBBIBAIOT YYacCTOK
TMMEHHUAJILHOTO CJI0S 10/ OOJBIIMM YBEIHUYEHUEM MUKPOCKOIA.

2.10 JlaGopaTopHas padora Ne 10( 2 yaca).

Tema: «Bomopocnm»

2.10.1 Heas padorbi: M3yunuTh CTpOCHHE BOJOPOCIEH Ha MPUMEPE OTACIIOB 3€JICHBIC,
KpacHbIe U Oypble BOJIOPOCIIH.

2.10.2 3agaumn pa6oThI:
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1. .PaccMoTpeTh 1O/ MUKPOCKOTIOM TIpE/ICTaBUTENel cemMeiicTBa PaBHOXKTYTUKOBBIE; U3 TIOD.
BonbBokanbHble — XJIaMHJIOMOHAAY; M3 TOp. XJIOPOKOKKAaJIbHbIE — XJOpelUly; H3
1op. Y IOTPUKCOBBIE — YIIOTPUKC;

2. Paccmotpers mTOA MHKPOCKOIIOM TMpeAcTaBuTeneil kinacca KoHbroratoduimeBbie; w3
nop.3UrHeMallbHbIE — CTUPOTUDPY

3. PaccMoTperp mpemapartbl, repOapHble 00pa3Iibl, 3apUCOBAaTH M OMHUCATh IO CXEMeE
npencTaBuTenel kiacca:  banruoduiueBsie - mnopdupa.; DropumeopuIieBbie U3 TOP.

Hemanuaneuele — OaTpaxocrnepmMyM; U3 Mop. [ urapTuHaibHble — aHQENbLHI0; U3 TOP.
IlepamuanbHble — TOAUCU(OHUIO
4.PaccMOTpeTH oJ, MMKPOCKOIIOM IIpECTaBUTENA KJ1acca

I'eteporenepatopuiueBsie, NopsAa0K JlaMuHapuanbHbIe - TAMHUHAPHIO.

5. PaccMoTpeTs moj MUKPOCKOIIOM MPEICTAaBUTENS Kilacca

[{uknocniopoBsie, nopsiok DykanbHbIe - QyKyC.

6. 3apucoBaTh paCCMOTPEHHBIC BHJIBI M ClIeTIaTh 0003HAUCHUS.

2.10.3 Ilepeyenb NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIa0OpaTOpHON padore:

1. ®ukcupoBaHHble B cHoupre M repOapHble 00paslbl BOJOPOCIEH: 3KTOKapIyca,
JaMHUHApUH, QyKyca; MOCTOSIHHbIE MUKPOIIPENapaThl TUX BOAOPOCIIEH

2. ®ukcUpOBaHHbIE B CIHUpTE BoJopociu: mnopdupa, OaTpaxocrnepmyM, aH@eIbLus,
noaucuoHus U ap., repdapHbie 00pa3Ibl ITUX BOAOPOCIIEH.

3. Mukpockon

2.10.4 Onucanue (xoa) padoThI:

Pox Xnamugomonana (Chlamidomonas). OOurtaer B nykax, KaHaBaX M JAPYTUX MEJKHX
IIPECHBIX  BOJIOEMAX, BbI3bIBas IBETEHUE BOABL.B3SITh NHMNETKONW Kamullo BOABI C
XJIaMUJIOMOHA/IaM{, TIOMECTHTh €€ Ha TMPEeJAMETHOE CTEeKIO M, TPUKPBIB MOKPOBHBIM
CTEKJIBILIIKOM, PACCMOTPETh B MHKPOCKOIT IPYU MaJloM U OOJbLIOM yBenuueHusx. I[Ipu Mmanom
YBEJIMYEHUU BUIHO, YTO KIJIETKU XJIAMHUIOMOHAJbl YPE3BBIYAIHO aKTHBHO JBUXYTCS BO BCEX
HampaBieHusX. TaioM y HHUX OJHOKJIETOUHBIA, (QopMa Tena 3IUIMICOMIHAs, CO Clerka
3a0CTPEHHBIM MEPEHUM KOHIIOM, 0OpallleHHbIM NpH JBHKEHUU Briepea. PaccmMoTpeTsh cTpoeHue
XJIAMHJIOMOHA/IbI TIPU OOJIBIIIOM YBEIMYCHUH Ha MOCTOSITHHOM OKpallleHHOM mpemnapare. Kierka
o0JazaeT TOHKOW MEKTHHOBOW 000J0UYKON, 3aKaHYMBAETCS HOCUKOM, OT KOTOPOTO OTXOAT JIBa
Krytuka. [Iporomnact coAepKUT OAHO SApPO, YaIIeBUIHBIM Xpomarodop, B KOTOPHIH
MOTPYKEHbI MUPEHOMI U TJIa30K (CTUrMa), B IEpeIHEN YacTH COKPATUTENIbHbBIE BAaKyOJIU

Pon Yrnorpuke (Ylothrix). IIupoko pacnpocTpaHeH, Kak B MPECHBIX BOJOEMaX, TaK M
MODSIX, Ha TOBEPXHOCTH BIIAXXHOM MOYBBI. /{151 HOpMaJIBHON JKH3HEAEATEIBHOCTH YJIOTPUKCA
HEOOXO/UM TOCTOSIHHBIA MPUTOK KHUCIOpPOJa, IOATOMY BOJOPOCIb >KMBET Ha TpaHUIE
BO3JYITHOW M BOJHOMW Cpe/bl, Y CaMOro ype3a BOJbI, MPUKPEIUISSCH B BUJE JOBOJIBHO OONBIINX
(mo 10 cMm) sipKO — 3€IEeHBIX KYCTHKOB.

Jlns mpuroToBiieHUsl MpernapaTa B3sTh HEOOJIBLIOE KOJUYECTBO HUTEH M MOMECTUTH B
OOJIBLIYIO KaIUlI0 BOJABI Ha MpeAMETHOM crekie. IlokaumBaHMeM CTEKJIa MOXHO JTOOUTHCS
PaBHOMEpHOTO paclipe/iejieHHs] HUTEH, He MOBPEeIUB MaTepuala, Mocliie Yero, yJIaiuB U30BITOK
BOJIbI, HAKPBHITh IOKPOBHBIM CTEKJIOM.

VYAOTPHUKC COCTOUT U3 KOPOTKUX IMIIMHAPUYECKUX KJIETOK, PACIIONIOXKEHHBIX B OJIUH PSI.
Bce knerku Taymuioma, Kpome 0a3albHOM, MUMEIOT OJMHAKOBOE CTpOeHHME. ba3anbHOH KIETKOH,
HOCSIIIEN Ha3BaHWE PU30MJIA, BOJOPOCIb NMPUKPEIUIAETCS K MOJABOAHBIM IpenMeraMm. Pusona —
OeciBeTHasA, BBITSAHYTas B JUIMHY M CJIETKa M30THYTas KJIETKA, B HWKHEH YaCTH KOHHYECKH
3aocTpénHas. [Iporomnasma puszonaa npuxkaTta K 000JI0UKe KIETKH, LIEHTP €€ 3aHST BaKyoOJIbIO C
OECIIBETHBIM KJIETOYHBIM COKOM.

O00J0YKM KIIETOK COCTOAT W3 LEJUIIOJIO3bl C MPUMECHhI0 TMEKTHHOBBIX BEIIECTB.
[MutoruiazmMa mnocteHHas. CoONEpXKUT IUIACTMHYATBIM XpoMaTo(dop, OMOSACHIBAIOLINM KIETKY
M3HYTPU B BHJIE HE3AMKHYTOTO KoJiblla UTOOBI YBUIETh 3TO, HAJIO CJIETKa HaXKaTh U CIBUHYTH B
CTOPOHY TIOKPOBHOE CTEKJIO BPEMEHHOIO IIpernapaTa, W3TOTOBIEHHOTO W3 CIUPTOBOTO
MaTtepuaia, Ipyu 3TOM HUTH Pa3pylIalOTCs U cpelu OecropsAOYHO PacHONIOKEHHBIX KIIETOK,
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BCEr/la MOXHO HAaWTH KIETKY, JIEKallyl0 Ha CBOEM OCHOBAaHMHM, B KOTOPOM BHJIHO, YTO
xpomatodop nmeeT GopMy HE3aMKHYTOTO KOJIbLIA.

Ha noBepxHocTH xpomarodopa UMEIOTCS MUPEHOUIbI, BOKPYT KOTOPBIX MPH 00paboTKe
ci1abbIM pacTBOPOM  #0Ja B MHOAMCTOM KaJlud MOYKHO BBIJIENHTH 3€pHa Kpaxmana. KomndyecTBo
Kpaxmajla BOKPYI IMPEHOMJIOB SBIIAETCS II0KA3aTeJIeM >XKM3HEHHBIX YCIOBHH. B mocreHHOM
LUATOIUIA3ME OJHO PO, HEHTP KJIETKHU 3aHIT BAKyOJIbIO C KJIETOYHBIM COKOM.

Pon Ilopdupa (Porphyra). PacnpocTpanena kak B CEeBEpHBIX, TaK M IOKHBIX MOPSX, TJe
KHUBET B NpHOpeKHON muTopanbHO 30He. Tamiom miuacTuH4yaThld. [lmacTMHAa cOCTOMT W3
OJIHOT'O — IBYX CJIOEB KJIETOK M IPU NOMOIIM KOPOTKOI'O YEpPENIKa U MOJAOLIBBI IPUKPETUIAETCS K
MOJABOMHBIM TpeaMeraM. Kpasi ee BOJHHCTHI, OATOMY Ha TepOapHBIX oOpasiiax oOpa3yroTcs
cknagku. Kapnoronsl u antepuauu GOpMUPYIOTCS U3 BEreTaTUBHBIX KJIETOK C 0ojiee TYCTHIM
LUTOIJIa3MEHHBIM COACPKUMBIM.

2.11. JIabopaTopHnasi padora Ne 11 ( 2 yaca).

Tema: «Briciiue criopoBbIe paCTCHUS

2.11.1 Hean padorbl: M3yunTh CTpOEHHE  PA3JIMYHBIX MPEACTABUTEIEH OTIEIIOB
MoxoBuansle, [InaynoBuHbIe, XBOILIEBUIHBIE, [[anIOPOTHUKOBUIHBI

2.11.2 3apaum padoThI:

1. HccnenoBath mpennoKeHHbIC BUIBI MOXOBUIHBIX M OMUCATHh KaXIbIH U3 HUX.
PaccmoTtpeTh mocTosiHHBIE npenapaThl B MHKpockon. Craenarb PUCYHKH, yKa3aTh
ob6o3HaueHus. COCTaBUTh CXEMY KUZHEHHOTO IUKJIA OJTHOTO W3 M3YYCHHBIX MOXOBUIHBIX.

2.0mnucaTh CTpOeHHE IJ1ayHa OyJI1aBOBHIHOTO. 3apUCOBATh JIUCT, Y4aCTOK OCH KOJIOCKa CO
criopoduiiamMu, CiopoUILT CO CIOPAHTHUEM, JABE-TPHU CIOPHI. 3apUCOBATH U COTIOCTABUTH CXEMBI
KU3HEHHBIX LMKIOB POJOB IJJayHAa OT MPOpPACTaHUs CHOPBI JO TMOSBIEHHUS CHOpOodpuUTa CO
CIIOPOHOCHBIMHU KOJIOCKaMH.

3. Onucath OAMH U3 BUJIOB XBOIIA, 3apUCOBATh €0 BHELITHUM BHI. W3yunth
CTPOEHHE CHOPOHOCHOTO KOJIOCKA. 3apHUcOBaTh KOJOCOK W CIIOPAaHTHO(op CO CIOpaHTHEM,
caenath 00o3HaueHusi. COCTaBUTh CXeMy *KHU3HEHHOIO LMKJIa XBOUIA.

2.11.3 Ilepeyenb NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIa0OpaTOpHOM padoTe:

1. XuBple wmm repOapHbie 00pa3pl MapmiaHmuu pasHooOpazHoit (Marchantia
polymorpha). [TocTosiHHBIE MEKpOTIpETIapaThl MOMEPEYHBIX CPE30B JIUCTA U CTEOIIS, TPOOIBHBIX
CPE30B BEPXYLIEK )KEHCKOT'0 U MY>KCKOTr'O TaMeTO(QOpPOB U CIIOPOTOHA 3THUX BU/IOB.

2. I'epbapnbie 00pasipl miayHa OymaBoBuaHoro (Licopodium clavatum), cemarmHesuibt
cenaruHesuioBugHon (Selaginella selaginoides), mocTosiHHBIE MHKpOIpenapaTbl HpPOAOIbHBIX
CPE30B CHOPOHOCHBIX KOJIOCKOB YKa3aHHBIX PACTEHUH,

3. T'epGapnabie o00pa3mer xBomia mojeBoro (Equisetum arvense), XBoma JeCHOTO
(Equisetum silvaticum),xBoma HamnsiBatomiero (E.fluviatile), xBomma 3umytomero (E.hiemale).
MOCTOSTHHBIE MHKpOIIpenapaThl MPOJOJIBHBIX CPE30B CIIOPOHOCHBIX KOJIOCKOB, CyXHE CIIOpPBI
XBOIIIA.

3. ayna, MEKPOCKOIL.

2.11.4 Onucanue (xoa) padoThI:

Knacc Ileuenounuku (Hepaticopsida). B xome pabGoTbhl paccMOTpETh  MMOCTOSTHHBIC
npemapaTtel. OTMedaroT, 9YTO MapIIAHIUS TMPEICTABISIET COO0N CTEMONIYIOCs, TUXOTOMHUYECKH
BETBAIIYIOCS TUIAaCTUHKY. Ha BepxHell MoBEepXHOCTHU e€e BUJHA HECKOJBKO YIIIyOJIEHHash TakKke
JTUXOTOMUYECKHU BETBAIIAsCS *Uika. Ha Bepxylike cioeBHIla B HEOOIBIIONH BEIEMKE HAXOIUTCS
TOYKAa POCTa, 3a CUET JEATEIbHOCTH €€ KJIETOK MPOMCXOJIUT HapacTaHue CJIOeBUIIa MO 00e
CTOPOHBI OT BBIEMKH. B pe3ynbraTe BO3HMKalOT HOBBIE BeTBU. CTapbleé 4acTH CJIOEBHINIA
MOCTETIEHHO OTMUPAIOT, CTAaHOBSCH OypbIMU. Korjga oTMupanue TOXOAWUT O MECTa BETBJICHMUS,
KaXK7asi BETBb MPOJOJDKACT PAacTU Aalibllle KaK CaMOCTOsATENbHas 0coOb. Tak MpOUCXOIUT
BEreTaTUBHOE pa3MHOXKeHue. [lpu ManoM yBenu4eHWH BUAHO, YTO BEPXHAS 4YacTh cpesa
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3eNieHas, HIKHAS ke Oosiee MomnHas mouTH OecuBeTHas. OT HIDKHETrO SIMUACPMHUCA OTXOMAST
My4YKd pU30MJ0B. becuBeTHas TKaHb COCTOMT W3 KPYIHBIX KJIETOK, HE MMEIOIIMX MPU3HAKOB
crenuann3alny, OJHAKO OHA SIBJISIETCS] TPOBOIALIEH, CIIy’a MOCPETHUKOM MEXKYy PU30UJIAMHU U
3€JICHOM aCCUMMIISIITMOHHON TKaHbIO. B TO e BpemMsi B 3TOM TKaHW OTKJIAQJBIBACTCS 3allaCHOM
Kpaxmall, 4TO JIETKO OOHapy»XuTh, 00padoTaB mpemnapar iogoM. BepxHsisi 3e1eHas 4acTh cpesa
COCTOUT W3 OJIHOTO Psijia MIMPOKUX BO3AYIIHBIX KaMep, BHYTPH KOTOPBIX BBIICIAIOTCA SIPKO-
3€JIEHbIE KJIETKU-aCCUMUIISATOPHI, PACIOJOKEHHbIE BEpPTUKANbHBIMU psiaamu. Ha BepxHei
CTOPOHE CJIOEBUIIA HAXOMAAT CIEHHAIbHBIE OPTraHbl BET€TATUBHOIO PA3MHOKEHHS, Ha3bIBAEMbIC
BBIBOJIKOBBIMH KOP3WHOUKaMH. PaccMaTpuBaioT B JyMy BBIBOJKOBYHO KOP3WHOUKY, OOpaliaroT
BHHUMaHHE Ha e¢ (opMy M Ha HaxOoHAIIHMecs B HEW BBIBOJIKOBBIC TOYKH, BUIUMBIC aXe
HEBOOPYKEHHBIM IJ1a30M.

Knace nuaynoBuanbie. PaccMaTpuBarOT  CIOPOHOCHBIE  KOJOCKH, BEHYAIOIINE
BepTHKaNbHBIE MOOeru. OHM PACTONOKEHBI Ha JOBOJBHO JIMHHBIX HOXKKAX MO JBa, PEXKe IO
Tpu-niATh. Komocok ununmuHapuyeckoil (QOopMbl, COCTOUT M3 OCH, Ha KOTOPOH IJIOTHO
pacnosoxeHsl ciopoduuisl. Ciopoduiit o GopMe u CTPYKTYpe OTIUYACTCS OT BEr€TaTUBHOTO
mucta. OH 4YenlyeBUIHBIA, TPEYTOJbHBIMA, C 3a0CTPEHHBIM M 3arHYThHIM KBEpPXY KOHIIOM.
[Tonb3ysick mpenapoBaIbHBIMU UTJIAMH, BBIACISIOT OAUH CIOPO(HUILUT M paCCMaTPUBAIOT €ro MOJ
nynoi. HaGmiomaroT, 4To Ha BepxXHEl CTOPOHE KPEMmHUTCS IMOYKOBMJHBIM CHOpPAHTHHA Ha
KOPOTKOM HOXKEe. 3apHCOBBIBAIOT YacCTh KOJOCKAa U cropodmin co crnopanruem. CTpoeHue
KOJIOCKA MOKHO TaK»€ U3yYHTh, OJIb3YSACh MOCTOSIHHBIM IMIPENAapaToOM €ro MpoI0JILHOIO Cpe3a.

Otnen XBomieBuaHble. PaccmarpuBaioT repOapHbI dK3eMIuisip Hawuboyiee MIUPOKO
pacmpocTpaHEHHOTO BU/A - XBola mojeBoro. CmopoduT XBoIa mojaeBoro — 3T0 MHOTOJICTHEE
TPaBSHUCTOE PACTEHHE C KOPHEBUIIEM, MPOHUKAIOIIMM B TIOYBY Ha TIyOWHY 10 JBYX METpPOB.
Ha xopneBuie nmerorcst KiyOeHbKkH, Ooratbie kpaxMaaoMm. OT y3J10B KOPHEBHUII] BO MHOYKECTBE
OTXOJISAT MyYKH TOHKUX MPUAATOYHBIX KOpHeW. HazemHble mobOeru, BOCXOAIUE OT KOPHEBUIIA
MOJICBOTO XBOINA, JBOSKHE: OJAHW TOOErH, Ha3bIBa€Mble PAHHEBECEHHHUMH, PO30BaTO-OypEHIE,
CIIOPOHOCSIIIUE, TOSABJISIOTCS PAHHENM BECHOM M BCKOPE, MOCJE BBINAJCHUS CO3PEBIIUX CIOP,
YBSAAIOT, APYTrM€ — TIO3IHEBECEHHUE — 3€JICHble, CTEPWIbHBIE, MYTOBYATOPA3/ICICHHBIE
BETETUPYIOLIHE.

OT KaXI0ro y3/ma 3€JeHOro IMmoOera BBEpPX HaIpaBieHa MYTOBKAa MEIKHX OCTPBIX
JTUCTHEB, CPOCIIUXCS OCHOBAHUSAMHU B TPYOKY, KOTOpas Hamoaobue ocTpo3y0d4aToro BOPOTHHKA
OXBaThIBACT HWKHIOK (PaCTyIIyI0) YacTh MEXIOYy3ius. JIMCThs XBOIIA MOYTH HE COJAEpXkKAT
XJIOpOGUILT U MOATOMY He 3eieHble. DyHKIMI0 (HOTOCHHTE3a BBHIMONHIET 3€TeHBIA cTeOenh U
MHOTOYHUCJICHHBIC 3€JICHbIC OOKOBBIC TMOOETH, CHISIINE MYTOBKamMu. PaccMaTpuBalOT B JIyIy
00KOBOI1 MOOeTr XBOIla M CPAaBHUBAIOT €T0 C TJIABHBIM — CTPOEHHE MX OJWHAKoBoe. OTMEYaroT,
YTO TOBEPXHOCTh MEXJIOY3JIUH MPOA0apHOOOpo3aUaTas. Ynucio OOpo3/I0K, YepeayrONIuXcs ¢
napajuIeNbHBIMUA PEOPHINIKAMU, PABHO YUCITY JIUCTHEB, T.€. 3yOI1I0B BOpoTHHYKA. [IpocnexuBaroT
HarpaBJieHUE PEOPBINIEK MPH TMEPEX0Jie C OJHOTO MEXAOY3IUs K JAPYroMy — pPEOpBIIIKA Ha
OJTHOM MEXKA0Y3JIHH MPOIOIIKAIOTCS B OOPO3IKH HA APYTOM , U HA00OPOT.

Po3oBo- Oypwlif paHHeBeceHHHIl MoOEr COCTOMT M3 JBYX 4YacTe — CIIOPOHOCHOTO
KOJIOCKA M €r0 IMOACTAaBKH. DTOT MOOer He BeTBAlMiicgd, BeicoTa ero 15-30 cM. Y3mel 3TOrO
mobera OXBAau€HBI KOJIOKOJIBYATBIMA OTOJBUHYTHBIMH JIpyT OT Jpyra BJIarajuillaMH W3
BUJIOM3MEHEHHBIX JHUCThEB. [lo Kparo KakIOro Biarajvila pachojiokeHo §-12 KpymHbIX
JIAHTIETHBIX 3YOIIOB.

[Ipu momom MHKpPOCKOMAa paccMaTpUBAIOT (PUKCUPOBAHHBIE B CHUPTE CIIOPOHOCHBIE
KOJIOCKM — TIOBEPXHOCTh MX 00Opa3oBaHa CIOPaHTHOGOpPAMH - MPABWIBHBIMU IIECTUTPAHHBIMHU
UIUTKaMHU, PACMOJIOKEHHBIMU TOPU30HTAIBHBIMU MYTOBKaMU. M3BJeKal0T MUHIIETOM U3 KOJIOCKa
OJIMH IIWTOK BMECTE C HOXKKOH, COCIUHSIONIEH €ro CO CTepKHEM. BOKpyr HOXKH MO Kparo
IMTKa CcBUcCAlOT 8-12  MEmKOBUIHBIX crnopaHrueB. PaccmarpuBaroT MOCTOSIHHbBIE
MHKpOTIpenapaThl MpOI0JIbHBIX CPE30B CIIOPOHOCHBIX KOJIOCKOB, 3aPHCOBBIBAIOT UX.

B mMmkpockon paccmaTpuBalT cyxue cropbl xBomia. Cropbl, KpoMe OOBIYHBIX JBYX
000/I0YeK - DK3WHBI M HMHTHHBI HMMEIOT €IIe OJIHy — HApPYXHYI0, KOTOpas MpH IOJHOM
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CO3pEBaHMM pa3pblBacTCs MO CHOUPAIM Ha JBE JIEHTBI — OJJaTepbl, KPECTOOOPa3HO
IMPUKPEITICHHBIC K OK3UHC B O)IHOI71 TOYKE. 9J’IaTepI)I Y XBOIla B CYXOM COCTOAHHUHN OTTOIIBIPCHBI
BO BCE CTOpPOHBI, @ IPHU YBIAQXKHEHWU CKPYYMBAIOTCS BOKPYI CIIOP; MEHSIOLIASICS BIAXKHOCTb
MIPUBOAUT CHOPHI B ABMKEHHUE. Y XBOILA AJIATEPhl HE TOJIBKO Pa3phIXJSIOT MAcCy CIOP U 3THUM
CIOCOOCTBYIOT UX PAaCCEMBAaHUIO, HO M 00ECIIEUMBAIOT PACIIPOCTPAHEHUE UX EJIBIMU IPYyTIaMHu.
3apHCOBBIBAIOT JABE-TPHU CIIOPBI.

PaccmarpuBaior repOapHble 00pa3lbl pa3IMYHBIX BHJIOB XBOILIEH, OTMEYAlOT HX
OTJINYHUTCIBbHBIC ITPU3HAKH.

2.12 JIaGopaTopHas padora Ne 12 ( 2 yaca).

Tema: «l'o10cEMEHHBIE pACTEHUSD)

2.12.1 Heap padorbi: WM3yuuTth CTpOEHHE, pa3MHOKEHHUE IPEACTAaBUTENEH OTela
rOJIOCEMEHHBIE.

2.12.2 3apaum padoThI:

1. O3HakomHTbCs IO repOapHBIM 00pasliaM U MpenaparaM ¢ BUIaMH KIJI. XBOHHBIE — COCHOM
OOBIKHOBCHHOH, KHUIIAPUCOM BEYHO3CJICHBIM, €JIbI0 OOBIKHOBEHHOW, JHCTBCHHHIICH
CHOMPCKOH, MOKKEBETbHUKOM OOBIKHOBEHHBIM, TUXTOW CUHOUPCKOM.

CocTaBUTh KpaTKOE ONKUCAHUE 3TUX BUIOB IO CXEME.

3apucoBaTh OT/ENbHbIE YACTH U3YUEHHBIX PACTEHUH U cenaTh 0003HaUCHHUS.
O3HaKOMUTBCS CO CTPOEHUEM TNPEACTABUTENS KiI. [ MHKTOBbIE — THHKIO JIBYXJIOTIACTHBIM.
O3HaKOMHUTBCSI CO CTPOEHHEM IMpejcTaBUTeNed K. ['HeToBble — mop. DdenpoBbie —
adeapoil TBYXKOJIOCKOBOH, MOP. BETLBUYNECBBIC — BEIbBUUUCH YIUBUTCIHLHOM.

6. HM3yunTh NpakTUYECKOE 3HAUEHUE XBOMHBIX PACTECHUIA.

2.12.3 IlepeuyeHb NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIa0opaTopHOi padore:

1. XKuBble mnu repO6apu30BaHHBIE BETBU C INUIIKAMM COCHbI OOBIKHOBEHHOM (Pinus
sylvestris), enn oobikHOBeHHOH (Picea abies), muxTsl cubupckoit (Abies sibirica), TUCTBUHHHIIBI
cubupckoit (Larix sibirica), Tyu 3amamnoii (Thuja occidentalis), kumapuca BeYHO3€IEHOTO
(Cupressus sempervirens), MOXOKEBEIbHUKAa OOBIKHOBEHHOTO (Juniperus communis), 3¢enpbl
nByxkosiockoBoi (Ephedra distachya).

2. XeHckue U My CKHe IMINIIKNA YKa3aHHBIX BUJIOB.

3. IlocTosiHHBIE MHKpONpenaparsl MPOJOJBHBIX CPE30B MYXKCKHUX M JKEHCKHX IIHUILIEK
COCHBI OOBIKHOBEHHOM, €11 0OBIKHOBEHHOH, TMCTBEHHUIIBI CHOMPCKOM
2.12.4 Onucanme (xoa) padoThi:
B kagecTBe 00pasiia paccMaTpuBarOT CTPOCHUE el 0OBIKHOBEHHOM (Picea abies)

2. OnuceIBalOT pacTEHUE M0 CIEIYIOLIEH CXEMeE:

Pacmenue nmeer mobGern — TOJNBKO JUTMHHBIC, IBYX THUIIOB: JUJIMHHBIE U YKOPOUYEHHBIE;

BEYHO3EJICHOE, JIETHE3EIIEHOE.

Jlucmwvs wronpuaThle, 4ellyiuaTelie; opMa CEUEHHUS UIOJbYaThIX — IUIOCKAasl, IUIOCKO-
BBIIYKJIasl, YEThIPEXTPAHHAS;BEPXYILIKA — OCTPasi, BbleM4aTasi;JJINHA;
pacnojoXeHue — CIUpaibHOE, CYIIPOTUBHOE, MyTOBUYATOE, ITyykaMu (1o 2,3 u T.A.)

Hluwrxa orcenckas (3penas): pacHoloXKEeHWe B TMPOCTPAHCTBE — IOBHCArOIIas,
npsiMocTosiuast; hopma — IMIMHAPUYECKasi, OBaJIbHasl, OKpyIJias U Ap.; AJIMHA;

onaJieHue — cpasy Mocje BBICHIAHUsA ceMsH, Yepe3 3-4 rojia; [eJIuKOM, MO YacTsIM;

CEMCHHBIC YeITyHKH — €CTh, HET; KOHCUCTCHIIUS — JICPEeBSHUCTAsI, COuHas; ¢opma.
3. PaccmarpuBaroT JHCT (XBOIO).
4. H3yyaroT MMIIKK TPH MOMOIIM MHUKPOCKONA. 3apHCOBBIBAIOT CTPOCHHE MYXKCKOW U

’KEHCKOU IIUIIIEK.

N3yyaroT 1 3apUCOBBIBAIOT CEMEHA.

6. OmnwmchBalOT apyrue BUAbl K. XBOiHbIE, KI. ['HeroBbie (mop. 3¢eapoBbie), KII.
I'makrosBeIe.

7. OnpenensioT HEKOTOPbIE U3 BUJIOB.

ol
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8. B 3akimoueHUU COCTaBIISIOT CXCMY KU3HCHHOI'O MKJIda IT'OJIOCCMCHHBIX.

2.13 JIaGopaTopHas padora Ne 13 (2 yaca).
Tema: KosmoksuyM 1o teme: «Husmme pacteHus» 1 «ApXEeroHUAIbHBIE PACTCHUS.

2.13.1 lleab pa0GoTbI: TPOBECTH KOJUIOKBUYM TO0 Teme: «Hwusime pacteHus» u
«ApXEroHHaabHbBIC PACTCHUSY.

2.13.2 3amaum padoOTBHI: MPOBECTU KOJUIOKBUYM TO Teme: «Hwusmme pacreHus» u
«ApXEroHHaabHbBIC PACTCHUSY.

2.13.3 Ilepeyenb NpudOPOB, MATEPUAJIOB, HCIOJIb3yEMBbIX B JIA00paTOPHOI padore:
Tectbl o Teme: «Huzmme pacreHus» u «ApXeroHHaIbHBIE PACTCHU.

2.14 JIaGopaTopHas padora Ne 14(2 gaca).

Tema: «Mopdomorus 1 aHaTOMHsI LIBETKA.»

2.14.1 Hean padorbl: 13yunTs cTpOEHUE 1IBETKA TOKPHITOCEMEHHBIX, PA3JIUYHbIE BUIbI
COIIBETHH.

2.14.2 3apaum padoThI:

1. Ilpoanamu3upoBaTh CTPOCHHE M 3aPUCOBATH OKOJIOLBETHHK I[BETKOB CIIEAYFOIIMX
pactenuii: ayka (Allium), xanmyctel (Brassica), ropoxa (Pisum), cupenu (Siringa), kaptodens
(Solanum), npHsHKY (Zinaria), mandes (Salvia).

2. CpaBHUTH MeEXIy cOO0OM wYalleyku IIBETKOB KaIlyCThl, TIOpoxXa, KapTodes;
BEHUYHMKHU IIBETKOB Tabaka, KapTodes, CHpeHH, JbHIHKHU, Topoxa, mandes. JlaTe uM Ha3BaHUS.

2.14.3 Ilepeyenb NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIa0OpaTOpHOM padore:

JKuBble unu 3acnupToBaHHbIe IBETKU TiobnaHa (Tulipa), kamyctsl (Brassica), moTtuka
(Ranunculus), s610uu (Malus), ropoxa (Pisum), cupenu (Syringa), kaprodens ( Solanum),
neHsaHKH (Linaria), mandes (Salvia).

2. I'epOapuii ¢ cOBETUSAMHU.

3. Ilmakater

2.14.4 Onucanue (xoa) padoThI:

B kauecTBe o0Opa3na rccieaoBaTh OKOJOIBETHHUK I[BETKA KamycThl . OTMETUTH, UTO Yepe3
I[BETOK MOXXHO TIPOBECTH JBE U OOJbIlE TIJIOCKOCTEH CHUMMETPHUH, CIIEOBAaTeNbHO, OH
akTuHOMOp(QHBINA. PaccmaTpuBas najee LBETOK B JIyNy, MOXHO YCTaHOBUTb, YTO JIMCTKU
OKOJIOI[BETHHKA pacloyiaraloTcs B JBa Kpyra, HpUYeM JIMCTKH Hapy>KHOTO Kpyra SIBHO
OTJIMYAIOTCA OT JIMCTKOB BHYTPEHHETO Kpyra Io IBeTy, opme, pa3MepaM, T.€. OKOJOLBETHUK
COCTOUT U3 Yallleuku M BeH4MKa. [IOTSHYB 3a yalleIMCTHK, a IOTOM 3a JINECTOK, yOeanuThCs,
YTO Yallleyka U BEHYMK CBOOOAHBIE, T.K. JIUCTOUYKU, UX COCTABIISIIOIINE, JETKO OTPBHIBAIOTCS IO
OJTHOMY, T.e. HE cpacTraroTcs Mexay coboil. Ocoboe BHHUMaHUE YACHSAIOT (GopMme JernecTka,
OTMETHUB XOpOILIO BBIPAXKEHHbIE HIKHIOI, CY’KEHHYIO YacTh - HOTOTOK U BEPXHIOI0, IIUPOKYIO
4acTh - OTru0. MTak, OKOJOLBETHUK KamyCThl aKTHHOMOP(HBIN, ABOWHOMN; Yallleuka U BEHYHK
BIIOJIHE CBOOOJHBIE, YETHIPEXWICHHBIE; JIEIECTKA C XOPOIIO BBIPaXCHHBIMH HOTOTKaMHU. JTO
TUIMYHBIA OKOJIOLIBETHUK PAcTEHUH U3 ceMeiicTBa KalyCTHbIE. 3apucoBaTh OOLINI BU IIBETKA,
YalleINCTUK, JICTIECTOK.

Cmpoenue anopoyes. B kadecTBe oOpasla paccMOTpETh CTPOEHHE aHIpoles y JyKa
KpyriorojgoBoro. OTMeTHTb, 4YTO B IIBETKE JIyKa IIecTh THIYMHOK. OHU CcBOOOJHEIE,
pacroyio’keHbl B JBYX Kpyrax, NpUYEM THIYMHKH TEPBOrO Kpyra MPOTUBOCTOST JHCTOYKAM
OKOJIOIIBETHHKA BHEIIHETO KPyra, a THIYMHKU BTOPOTO KpyTa - JIMCTOYKAM BHYTPEHHETO Kpyra.
TerunHOYHASE HUTH, YIPOILIEHHAsE ¢ OOKOBBIMH BBIPOCTAMHU, OCOOCHHO Y THIYMHOK BHYTPEHHETO
Kpyra. 3aprcoBaTh THIYMHKY U 0003HAYHTH €€ YacTH: THIYMHOYHYIO HUTh, CBS3HUK U TIBUTBHUK.
3areM 03HaKOMHTBHCS C MUKPOCKOITMUECKUM CTPOEHHEM IbUIbHUKA
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Cmpoenue euneyes. Kax oOpasen uccieqoBaTh TMHEIEH 1IBETKa Mpojiecku.B3saB 1BETOK,
HaWTH TMHELEH U ONpeNIeUTh, YTO OH COCTOUT U3 OJHOro nectuka. OOpaTUTh BHUMaHHUE Ha TO,
YTO IBETOJIOKE HE PACIIMPEHO; MECTHUK MPHUKPEIUIAETCS K HEMY TOJIBKO CBOMM OCHOBAHMEM,
3aBsI3b JIETKO OTAENIUTH OT I[BETOJIOKA, OHA CUJIUT HAa HEM CBOOOJIHO. JINCTOUKM OKOJIOIBETHUKA
U THIYMHKM MPHUKPEIUIEHBl K I[BETOJOXKY HWXKE 3aBsi3M IIECTUKA. 3HAYUT, MEpel HaMH
MOJNECTUYHBIN IBETOK C BEPXHEH 3aBA3BI0.

Jlaiee OTWIEHUTh C TIOMOIIBIO TIPENApPOBAJIbHBIX MPUHAJIEKHOCTEH NECTHUK U
PaccMOTPETH €ro MOJ CTEPEOCKONMHUYECKUM MUKPOCKONIOM. OTMETHUTB, UTO OH COCTOUT M3 3aBSI3H,
JIOBOJIFHO JUTMHHOTO CTOJIOMKA M TOYTH HE3aMETHOro pbuiblla. Ha 3aBf3M BUAHBI TpU LIBa.
CkanbrienieM paspe3aTb ee nonepek. Ha cpese BHAHO, YTO 3aBsi3b OOpa3oBaHa TpeMs
CpOoCIIMMHCS OOKOBBIMH CTEHKAaMH IIJIOJIOJIMCTUKAMH, KaXIbI U3 KOTOPHIX 00pa3yeT rHe3Jo,
T.e. OTO IIEHOKAPIHBIN (CHHKApIIHBINA) THHEINEH C TPEeXTHE3MHOM 3aBs3bio. B rHe3max
pacrionaratorcsi ceMsizadatku. Ilo ¢popme oHu oOpaTHbIe (aHATPOMHBIE), IOATOMY MHUKPOIUIE U
GbyHHKYJIOC pacnojiaratorest psiioM. [lnaneHTsl mpoxoaaT Mo KpasM IJI0I0JIMCTUKA OKOJIO I1IBa,
BO BHYTPEHHEM YIJIy 3aBsi3d, MO3TOMY IUIALIEHTALUS YIJIOBas. apUCOBATh MECTUK U 0003HAUUTH
€ro 4acTu: 3aBsi3b, CTOJIOUK, ppUIblle. PaccMOTpeTh MOCTOSHHBIN Mpenapar MonepeyHoro cpesa
3aBSA3M 110/ MUKPOCKOIIOM IIPHU MaJOM YBEIMUYCHHU. 3apHCOBaTh pa3pe3 3aBA3M U 0003HAUUTh:
CTEHKY 3aBs3H, THE3/I0, CeMsA3a4yaToK, IJIAlEeHTy, (pyHUKyoc. 3aTeM BBIOpaTh ceMsA3auaTok, B
KOTOPOM Cpe3 IPOXOJUT 4Yepe3 €ro CEepeivHY M B HYLEIUIyCe MOXHO BUIETH 3apOIbIIIEBLIN
Meniok. PaccMoTpeTs ero npu OosbIIOM YBETHYEHUH. 3apUCOBATh CEMsI3a4aTOK U 0003HAYHThH
ero yacTu: (PyHHMKYIIOC, MHTETYMEHTBI, MUKPOIIWIIE, Xaja3y, HyleJUTyC, 3apOAbIIEBbIA MEIIOK,
SMIEKIETKY, CAHEPTUbI, AaHTUITIOABI, BTOPUYHOE PO 3apOABIIIEBOIO MEIIKA.

B 3akmioueHuwe cnaenarb KpaTkoe ONMCAaHME THUHENEs: THHEUEeHW LIEHOKapIHbIN
(cuHKapmHBIM), O0pa3oBaH TpeMsl IUIOJOJUCTUKAMU; CTOJOMK XOPOIIO BBIPAXKEH; PBUIbIIE
rOJOBYATOE; 3aBA3b BEPXHAA TPEXTHE3[HAs; CEMA3a4aTOK AaHATpPONHBINA, C  YIJIOBOM
IUTalleHTauel, ¢ IByMsl MHTETYMEHTaMU M BOCbMUSJICPHBIM 3apOBIIIEBBIM MEIIKOM.

2.15 JlabopaTopHas padora Ne 15 (2 yaca).

Tema: «Cems u uion»

2.15.1 Hean padoTbl: PaccMoTpeTh KiTacCH(PUKAIIMIO TUTOJIOB U CEMSTH

2.15.2 3apaum padoThI:

l. W3yunth cTpoeHHe ceMeHu MABYIOJIbHOTO pacteHusi - ¢aconu (Phaseolus
wulgaris). 3apucoBaTb M 0003HAUUTH: PYOUMK (MECTO NPUKPEIUICHHS CEMEHH), MUKPOIHIIE
(cemsiBxom), cemsia. CHATh KOXKYpPY M 3apHCOBATh 3apOJIBIII CEMEHH: Pa3BEPHYTHIC CEMSIIIOIH,
MOYEUKY, MOJCEMSI0IbHOE KOJIEHO U KOPeloK 3apojbiia. OOpaTuTh BHUMaHNUE Ha OTJIOKEHHE
3allaCHBIX MMUTATCIbHBIX BEUICCTB B CEMA0JISIX.

2. W3yunTh CTpOEHHE CEMEHU OJHOJOJBHOIO pACTEHUs] B 3€PHOBKE IMIICHMIIBI
(Triticum aestivum) Ha TOTOBOM TMpemapaTe. 3apucoBaTh M OTMETHTH: OKOJIOILIONHUK,
CpOCIIMICA C KOXYpOH CEeMEHH, 3apOAbIll, COCTOSIIIUN W3 IIUTKa (CEMsI0NN), MOYEUKH (C
Hapy>XHBIM JIUCTOM - KOJICOIITHIIE), CTeOeNbKa, KOPHEBOTO YEXJIMKA, KOJICOPHU3BI, dMHUOIacTa;
SH/IOCIIEPM.

3.IIpoBect aHaNM3 CTPYKTYphl CEMsIH OBCa, MINCHUIIBI, SYMEHs, (acoiam, Tropoxa,
MOJICOJTHEYHMKA, KYKOJIS M Ip. YKa3aTh, K KAKOMY THITy UX OTHOCST.

4.I/I3y‘—II/ITB KJ'IaCCI/I(i)I/IKaHI/IIO IJI0J0B Ha OCHOBC THIIA T'MHCUECHA, YACHUTHb, KaKWMC 4YaCTH
[[BETKA MPUHUMAIOT Y4acTUe B 00pa30BaHUU IJIOJIOB.

2.IlpoBecTn aHaMM3 KOJUIEKIMM IUIOJOB, ONPEIECINTh, K KaKOM Ipylmne UX OTHOCAT, U
JaTh UM Ha3BaHUE. 3apUCOBATh IJIObI M 0003HAYUTH HX.

2.15.3 IlepeueHb NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIa0opaTopHOii padoTe:

1. IlpenBaputenbHO HaMOUYEHHbIE 3epHOBKM MineHuIb! (Triticum) win Apyrux 371aKos,
cemena (acomu (Phaseolus) m ropoxa (Pisum), cemena mepma (Piper); cemeHa KyKoJjs
(Agrostemma);

80



2. IlocTosiHHBIE MUKpOIpEnapathl MPOI0JIbHBIX CPE30B 3€PHOBOK 3JIaKOB, a TAKIKE CEMSH
KyKOJI,

3. 'epGapuii cemsn

4. Muxkpockon

5. Harnsnaele MaTepuasl.

6. CBexxue UM KOHCepBUpOBaHHbIE TUIObI: cOKUPOK (Consolida), motuka (Ranunculus),
ropoxa (Pisum), sipytku (Thlaspi), maka (Papaver), 6enensl (Hyoscyamus), nypmana (Datura),
nemunsbl (Corylus), rpeunxu (Fagopyrum), nonconneunuka (Helianthus), 3emnsinuku (Fragaria),
menunibl (Triticum), Bs3a (Ulmus), kinena (Acer), pensku (Raphanus), Tomara (Lycopersicum),
BumHU (Cerasus), Manunsl (Rubus), s6moru (Malus), orypra (Cucumis), cBexisl (Beta).

2.15.4 Onucanue (xoa) padoThI:

Jlnst m3yuenwust 6epyrcst ceMeHa (aconu. CHapyxu €€ cems TOKPBHITO JJOBOJIBHO TOJICTOM
cnepMoaepMoil. PaccmarpuBasi MOBEpPXHOCTb CEMEHH, HallTH CceMeHHOH pyOuuK,
PacCIOJIOKEHHBIN Ha y3KOW BOTHYTOW IIOBEPXHOCTH CEMEHHU. DTO MECTO MPUKPEIUICHUS] CEMEHU
K ceMsHOXKe. Ha omHOi nuHMM ¢ pyOUMKOM, PSAOM C HHMM, Pa3MEUIAeTCs MHUKPOIHIIE
(ceMsBX0/1), yepe3 HEro BoJia U Ira3bl MOCTYMAIOT BHYTPh CEMEHM; yOeIUTeCh B 3TOM, HaJaBUB
nagplaMM Ha HaOyxiiee cems. Bo3zine MUKponuie oTMEeYaroT MaJeHbKUH OYrOpoK - KOpPEIIOK
3apoJipllia, HaXOMSAMIMUCA Moa KOXYypod cemeHH. C MPOTUBOIOJIOKHOM OT MHUKPOIIHIIE
CTOPOHBI K pyOUYMKY NPHUMBIKACT CEMEHHOW IIOB - cJel OT CpacTaHusl ceMms3ayarka c
CEMSTHOXKKOM.

OcCTOpo’XKHO Hajape3aB KOXYpy, OOHaXHMTh 3apOAbIII U OCTOPOXKHO PACKPHITH JIBE
KpynHble cemsiionu. CeMsiioNnu pacCMOTPETh B JIyINy, 3ameuasi, YTO OHM NMPUKPEIUIAIOTCS K
BEpILIMHE 3apOJBIIIEBOTO CTEOENbKa, HA3bIBAEMOI0 TMOACEMAIONBHBIM KOJEHOM, WU
TUIOKOTHIIEM. MeXIy CeMSIO0IIMU HaxXOOUTCS MOYKa CO CIOXEHHBIMU JUCThIMHU. Himke
TUTMOKOTHWIIS BUJICH TIEPBUYHBIN (3apOJIBIIIEBHIN) KOPEIIOK.

3apucoBaTh cems ¢ OOKOBOM CTOPOHBI M CO CTOPOHBI PyOuUMKa M 3apOAbIII CEMEHH,
0003HAYUTh BCE €T0 YacTH.

Cewms ¢ ang0CcTIepMOM. PaccMOTpeTh Takoe CTpoeHHe Ha MpUMepe 3€pHOBKH MIIEHUIIbI
(oBca miM Jpyroro 3iaka). 3epHOBKa 3J1aKa - OJHOCEMSHHOH mmioA. CHapyXu OH MOKPHIT
KOKHCTBIM OKOJIOTJIOJIHUKOM, IIJIOTHO CPOCIIMMCS C KOXYpoH ceMeHHU (yOeauTbcs B ITOM,
NoNpoOOBaB MpPENapoBajIbHONM HWITIOW CHATH OKOJIOIUIOJHHUK). BHUMAaTenbHO paccMOTpeTh
XOXOJIOK, 0OpO3JIKy, Ha HEH PyOUHK, 3apUCOBATh BHEIIHUNA BUJ 3€PHOBKH.

OTMeTHTh, YTO B CEMEHM XOpOILIO pa3BUTa 3amacarolias TKaHb - JHIOCIEpPM, a
MaJICHbKHI 3apoJIbllll Kak Obl OTTECHEH K KOHILy 3epHOBKH. Hebonblme pazmeps! 3apojpliia
OOBSICHAIOTCS TEM, UTO 3aMacHBIC MPOIYKThI OTJIOKEHBI HE B 3apOJIbIIIIE, a B SHIOCTIEPME.

B3sTh mocTosIHHBIN IpenapaT NpoJ0JIbHOTO Cpe3a 3€PHOBKH IMIIEHUIIBI U U3YYUTh €ro
IpU MaJIoOM YyBEJIMYEHUMM MHUKpockona. (CHauyana pacCMOTPETh OKOJIOIUIOAHHK, KOXYpY,
sHnocriepM. HapyHbiii coil 3HA0CTIEPMA COCTOUT U3 IUIOTHO COMKHYTBIX KJIETOK C 3€pHAMH
3amacHoro Oenka. Jto anedpoHoBbIi cinoil. [lox HUM (K LEHTpY mpemapaTta) pacrojaracrcs
KpaxMaJbHBIA CIIOM 3HJIOCIEepMa, KIETKH KOTOPOTO HAIlOJHEHBl KpaxMajbHbIMU 3€pHaMH,
MEXly KOTOPBIMU BKpAIUIEHBI aJIEHPOHOBBIE 3€pHA.

W3yunuth cTpoeHue 3apojbllia mpu OOJbIIOM YBeTWYeHHWU. HallTh B HEM UIUTOK,
no4yeuky, crebenek, Kopeuok u 3nuonact. LIUTok - 3T0 equHCTBEHHAsT CeMSA0S 3apo/blla,
npujieramas K 3HAOCHEpPMY CEMEHM M TOIJIONIAIoIas M3 HEero MuTaTelbHble BEIIeCTBa,
HEOOXOUMBIE IJIs Pa3BUTHUS MPOpocTKa. [lodeuka moKkpsiTa HAPY>KHBIM 3aPOIBIIICBBIM JTHCTOM
- KOJICONITHJIEM, TIOJI KOTOPBIM BUJIEH KOHYC HAapacTaHMs C 3a4aTOYHBIMU JHUCThAMU. [lon Heit
pacriofaraeTcst KOPOTKUH  3apOAbIILEBBI  cTeOeNeK- TMIIOKOTWIb, MEPeXOAslui B
3apOJIBIIIEBbI KOPEIIOK C KOPHEBBIM UYEXJIMKOM M KOpPHEBOE Biaranuiie - koieopusy. Ha
IIPOTUBOIOJIOXKHON OT IUTKA CTOPOHE 3apOoAbllIa UMEETCS] MaJIECHbKUIN YEIlyEBUIHBINA BBIPOCT
- smbnacT (pyaIuMEHT BTOpOM cemsimonu). Bee wactu 3apojpiima (KpoMe IHUTKA) COCTOST W3
MEpPUCTEMbI, B KOTOPOW XOpOILIO BHUIHBI y3KHE KJIETKH MPOKaMOus, W3 HEro oOpa3yroTcs
MPOBOASIIINE TYYKH.
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Wrak, 3epHOBKA MIIEHUIIBI COCTOUT U3 OKOJIOIJIOJIHUKA U OJTHOTO ceMeHU. CeMsi UMeeT
TPU OCHOBHBIX YaCTHU: CIIEPMOJCPMY, CPOCIIYIOCS C OKOJIOTIIIOTHUKOM, 3apOJIBIII U YHAOCIICPM.

B 3aBepiieHue 3apucoBaTh TOMEPEUHBIM pa3pe3 3epHOBKM U O0O3HAUUTH YacTH
3€pHOBKH ¥ 3apO/IbIIIIA.

B xonneknuu miooB OTASTUTh CyXUe oAbl OT couHbIX. Cyxue Tioasl pazodpaTh Ha
TPpU  TPYNIBI -  HEPACKPHIBAIOIIMECS,  pacKpbiBaromuecs, ApoOHbie.  [IpoBectn
MOp(hOJIOTHYECKUN aHANIM3 TJIOJ0B KaKIou rpymnmbl. HaliT 3epHOBKY, CEMSHKY, JIETYUKY,
KpBUIATKy, OpEIIeK, OpeX, JHMCTOBKY, 000, CTpydOK, CTpy4dOueK, APOOHBIH CTPYy4OK U
KOpOOOYKYy. YCTaHOBHUTH pa3MyUe MEXKIy HUMH. 3apucoBaTh BHENIHWN BUJ IUIOJA, €ro
paspesarh MorepeK U Ha BTOPOM PUCYHKE, PSIZIOM C TIEPBBIM, MOKa3aTh BHYTPEHHEE CTPOSHHE.

[Tox kaXXapIM PUCYHKOM CyXOro IUIOAA JaTh KPaTKOE €ro OMMCaHUe B BHJI€ OTBETOB Ha
CIEAyIOIIME BOIMPOCHI: HA3BAHUE PACTEHUS, NPOCTOM WM CIOXKHBIA IUIOM, YHCIIO
TUTOJIOMTUCTHKOB, COCTOSIHUE OKOJIOTUIOAHHMKA (IEPEBSHUCTBIN, KOXKHUCTHIM WM TUICHYATHIN),
HaJU4He CPAaCTaHUS C KOXKYPOH, KOJMYECTBO THE3[, KOJUYECTBO CEMSH, KaK BCKpPBIBACTCA, K
KaKoMY THITY IIJI0JIOB OTHOCUTCA.

PaccMmoTpeTh U 3apucoBaTh COYHBIE TUIOABI, UCTUHHBIC - ATOMY M KOCTSHKY W JIOKHBIC -
SATONOBUHBIE U SOJOKOBUAHBIE. [[03HAKOMHUTBCS CO CTPOSHHEM CIIOKHOTO III0Ja MAJMHBI U
COTUTOAMS CBEKJIBI.

[Tox pUCYHKOM COYHBIX IUIOZIOB JOJDKHBI OBITh: HA3BaHHME PACTCHHUS, yKa3aHHWE Ha
WCTUHHBIN WM JIOKHBIN IO U 9aCTH 1BETKA, 3a CUET KOTOPO o0pa3oBajach MSCHUCTasl 4acTh
IJ10/1a, YUCIIO TUIOJOJMCTUKOB, KOJIMYECTBO THE3/1, OAHOCEMSIHHBIM UM MHOTOCEMSIHHBIN IUIOJ,
Y K KAKOMY THITY OH OTHOCHUTCSI.

[Imox M™anuHBl OTJIIMYAETCAs OT YK€ PACCMOTPEHHBIX TEM, YTO COCTOMT U3
MHOTOYHUCJICHHBIX OTJICTBHBIX IJIOJUKOB, KAXIBIA U3 KOTOPBIX JIETKO OTACIHUTH OT Apyrux. [1mon
BO3HUK M3 OJIHOTO IIBETKA, CJIEOBATEILHO OH COOPHBIH, (OPMHUPYETCS W3 MHOTOUICHHOTO
amoKapmHOro TuHenes. PaccMoTpeB OauH U3 IJIOJUKOB, ONPEACISIOT, YTO OH MUMEET COYHBIN
OKOJIOTIJIOTHUK C JIEPEBSHUCTBIM dHIOKApIHEeM (KOCTOYKOI), BHYTPH KOTOPOH HAXOIUTCS OJTHO
ceMs, CIeZIoBaTeNIbHO TUIO KOCTsiHKa. Ha 0OCHOBaHMM TIPOBEIEHHOTO MCCIICIOBAHUS TIPUXOIAT K
BBIBOJY, UTO y MAJTUHBI TUIOJ] COOpHAsi KOCTSIHKA.

Nrtorom pabotel mo Teme «Cemst 1 T10/1» SBISETCS 3anojHeHne Ta0muipl Ne2 .

2.16 JlaGopaTopHas padora Ne 16(2 uaca).
Tema: «Kmacc [IBynonsabie, [lonknacce Panynakynuasr Kapuodbummmmel,
lamamenuauabny
2.16.1 Hean padGorbr: M3yuuth MpeJCTaBUTENEH TMOAKIAacCOB PaHyHKYIHIbI
Kapuodummuaer, 'amamenuauabn
2.16.2 3anaum padoThI:

1. O3HaKOMUTBCS ¢ pa3HOOOpa3reM MpecTaBuTeNei cemeiicTBa JIFOTHKOBBIX
Ha repOapHOM MaTepHale U 3alucaTh Ha3BaHUs PACTCHUIA.

2. O3HaKOMUTBCS C pa3HOOOpa3ueM mMpejcTaBuTenell cemeictBa bepezoBbie
Ha repOapHOM MaTepHalie W 3alucaTh Ha3BaHUs PaCTCHUI

3. O3HaKOMUTBCS ¢ pa3HOOOpa3UEM IpeCTaBUTENEH cemelcTBa | peuniinbie
Ha repOapHOM MaTepHalie M 3alucaTh Ha3BaHUs PaCTCHUI

4. HpoaHaJII/I3I/Ip0BaTI> pacTCHuA, B3ATBIC OJId HUCCICAOBAHUA, COCTABUTHL HUX
OIMCAHME COTJIACHO OOIIEH cxeMe, YIeIUTh 0C000¢ BHUMAHUE CTPOCHHIO IIBETKOB.

5. 3apucoBath OOIIMII BUJ 1BETKA M OT/ICIHHBIC YACTH: JICTIECTOK, THIYMHKH,
THHEICH U OJTUH MECTHK, JIUCT.

6. OrnpenenuTs uccae0BaHHbIC PACTEHUSI.

2.16.3 Ilepeuenb NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIa0opaTopHOi padore:

1. )KuBble u repbapr30BaHHbIC PACTEHUSI CEMENCTBA JIFOTUKOBBIX, IIBETHI U ILIOBI.

2. I'epbapuit, mnoas! 1 pukcupoBaHHBIE IIBETKH pojoB: Fagopyrum, Polygonum, Rumex.
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3. XXuBsie u repbapu30BaHHBIC PACTCHUS CeMENCTBa Oepe30BbIe, IIBETHI U TIIOIbI

4 HarnsigHele MaTepualibl

5. JIyna

2.16.4 Onucanme (xoa) padorThi:

Paccmotpets TepOapuu. I[IpoaHanmu3upoBaTh pacTeHHsI, B3AThIC ISl HCCIEAOBAaHUS Pa3HBIX
CEMEHNCTB, COCTaBUTh B TETPAJU UX OMHCAHHE COTJIACHO OOIIEH cxeme. 3aprucoBaTh OOITUI BUI
LBETKA U OTIEIbHBIE YACTU: JENECTOK, TBHIUMHKH, THHENEH U OJIMH TMECTHK, JIUCT.
3aKOHCIIEKTUPOBATh MaTepHall.

Jlrotuk (Ranunculus). ®opmyna nBerka +CasCosA.G..MHOTONETHHE U OTHOJETHHE
TpaBbl. [[BeTkH 000€mosbIe, TEMUIIUKIMUECKHE, OOBIKHOBEHHO JKEJIThIEC, HEKTAPHUKH JKEITHIC,
uHoTrAa Oernblie, ¢ MEAOBOM MKOW B ocHOBaHUU. [1mon — cOopHBIii operiek. JIFOTUKH ST0BUTHI U
KTY4H, MO3TOMY JIOMAaIllHUE >KMBOTHBIE UX He enar. Ob6namas cxoaHol (opMyIlol CTpoeHHS
[[BETKOB, BHJBI JTOTO pPOJa Pa3IMYalOTCs MO pa3MepaM JIENecTKOB, Mo (opMe IUCThEB H
cteOeil.

CemeiictBo I'peunmnbie — Polygonaceae. IlpencraBurtenu 3Toro cemelicta
BCTPEYAIOTCS B CaMBIX pPa3HOOOPA3HBIX HKOJOTHYECKHUX YCIOBHSX, TJIaBHBIM 0OpazoM B
ceBepHOM monymapu. Cpelu TPEeUYHIIHBIX €CTh JYroBble Me30(UTHBIC PACTCHHS, BOJIHBIC U
36MHOBOJIHbIE, a TakKXX€ pPACTeHUS 3aCyIUIMBBIX MECT OOWTaHUs, IyCTHIHHBIC, HAmpUMep
XapakTepHbIi MyCThIHHBIHN p. Calligonum — mxy3TyH.

K aToMy cemeicTBY npuHaIe)KaT TPaBbl, KYCTAPHUKH, JTUAHBI, PEXKE APEBECHBIC PACTEHUS
C OYEpEIHbIMU MPOCTHIMHU JIMCThIMH, UMEIOIIUMH NP OCHOBAHUM YEPEIIKA TaK Ha3bIBAEMBIi
pactpy0, BO3HHUKIIUN M3 CPOCIIUXCS MPUIUCTHUKOB. [[BeTKM OOBIYHO MeInKue, coOpaHHBIC B
CIIOKHBIE COLIBETHs, 00OETOJble WM Pa3lelbHOIOIbIC, Yalle BCEero 3-ujeHHbIE, WHOrAa 5S-
YWICHHBIC, C TPOCTHIM OKOJIOIIBETHUKOM. AHAPOIEH dYalle BCErO M3 2 TPEXWIECHHBIX KPYTOB,
OJTHAKO HAOJIOAAaeTCs PEemyKIMs YacTh THIYMHOK WJIM HMX pacCHICIUIEHUE, B PE3yJIbTaTe 4ero
aHApOIed W3 O-WICHHOTO MOXKET HMETh HMHO€ 4YHCIO ThIYMHOK (5-8). ['muement u3 3-2
IJIOJIONIMCTUKOB, JIM3UKAPIHBIM, 3aBsi3b BepxHsisa. Ilnoael cyxue, HEBCKpbIBaIOIIMECH,
OPEIITKOBU/IHBIE, COXPAHSIIONTNE OOUITBHBIN YHIOCTIEPM.
CemeiicTBo Maxkosbie — Papaveraceae. MHoroneTHue ¥ OJHOJETHHE TpaBbl (pexe
BCTPEUAIOTCS TMOJYKyCTAPHUKUA W KyCTapHUKH). XapaKTepHOW OCOOEHHOCTHIO ceMelcTBa
SIBIISICTCS IPUCYTCTBUE B TKAHSX CTEOJICH U TUCTHEB MIICUHBIX COCYJIOB, B KOTOPBIX COJIEPIKUTCS
COK 0eJIoro, eNTOro WM OpPAHXKEBOTO IIBETA; COACPKUT aIKaJOWJIbI, HCIOJb3yeMble B
MeaunuHe (manaBepuH, KOACHH, HApKOTUH, MOPGUH). JINCThS Y MaKOBBIX OOBIYHO OYEpEIHBIE,
MPOCThIE, TMPUIUCTHUKOB HET, TMOBEPXHOCTh JIMCTOBBIX IUIACTHHOK M YEPEIIKOB CH30BaTasl.
[[BeTkH HaCcEKOMOOIBLIIEMbIC, AKTHHOMOP(HBIE, HHOT/Ia OYEHb OOIBIINE, SPKHUE, OJUHOYHBIC
(y maka), mu00 coOpaHbl B KHUCTEBUIHBIC COIBETHS. L[BETKHM ¢ KPYrOBBIM PACIOJIOKEHHUEM
yacTel mo 2 wiM no 4 uieHa B Kpyre, IpUYeM YalICJIMCTUKU OMAJal0T PaHO, K MOMEHTY
pacKpbIBaHUS IBETKA. AHAPOIEH W3 OOJBIIOr0 YHCIa CBOOOJHBIX THIYMHOK, PACIIOJIOKEHHBIX
no cnupanu. ['MHene nmapakaprnHbli U3 MHOTUX WUJIU ABYX IJIOJIOJIMCTUKOB, ECTHK C CUASTYUM
peUIbIIEM, 3aBsi3b BepxHssa. [lmog — kopoOouka, yacto cTpydykoBumHas. CeMeHa MeJKue C
MaJICHbKUM 3apOJIBIIIEM U OOUIBLHBIM YHAOCTIEPMOM.

CemeiictBo Kpanusuble (Urticaceae) nacuntsiBaetr 45 ponoB u okojo 850 Bugos. B
OCHOBHOM JTO TpaBbl, peXe KyCTApHUKA WIH JaKe HEOONbIINEe JEpeBbs, IIHPOKO
pacmpocTpaHeHHbIE B Tpomnukax. Hew3smMeHHbIE CIYTHHKH YelIOBEKa — PACTCHHS MYCOPHBIX
MeCcT — KpamuBbl ABynomHast (Urtica dioica) m xrydas (U. urens). JXrydectb MHOTHX
MIPEACTaBUTENCH ceMeiicTBa 00yCIOBICHA METbYANTITIMU KTYIUMHU BOJIOCKAMH, HMEIOIITUMHU BH/T
KamuuispHOW TpyOouku. IIpu COMPUKOCHOBEHHHM C KOXKEH STH OCTPhIE XPYIKHE BOJOCKH
MPOHHUKAIOT B KOXHBIA TOKPOB W JIETKO oOmambiBatoTcs. [Ipu sTom copepkumoe TpyOOUKH,
BKJIIOYAIOIIEE OPTaHMYECKUE KUCIOTHI M LEJbIM Psii APYTUX €JKUX OPraHUYEeCKUX COEAMHEHHMH,
MomajaeT B PaHKY, BBI3BIBAs BCEM 3HAKOMOE pasapaxeHue. OXoru HEKOTOPHIX TPOMHUYECKUX
KpanmuBHBIX, HAmpuUMep BUIOB popaa namoptes (Laportea) wnu sxupapaunaus (Girardinia),
WCKITFOUUTENIEHO OOJIE3HEHHBI M OCTaBJISIOT OOJIEBBIE OIIYIICHUS B TEUCHHUE MHOTHUX MECSIICB.
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Berpoonbinsiemble, CHUIBHO YIPOIIEHHBIC, Pa3ebHOMONbIE I[BETKM KPAMHUBHBIX COOPAHbI
OOJIbIIIeH YaCThI0 B CEPEIKKOBHIHBIC, METEIIbYAThIC WIIA TOJOBUYAThIe comBeTHs. OKOIOIBETHUK
npocToir, 3 4 nosel, TUOO CHIBHO WM Jake TOJHOCTBIO PEIylHpPOBaHHBINA, 4TO Oojee
XapakTepHO JUIsl JKEHCKMX [BETKOB. ThIYMHOK 1-4, a TUHEUeW MpencTaBieH ABYyMS
wIo10uCcTHKaMu. PopMyia IBETKOB KpamMBbI IBYIOMHON: * PrnArnGy u @ «PrnA¢Gp).
[Tnonpr cyxue, OpexOBUIHBIC WM CEMEHKOBHIHBIC, HO B HEKOTOPBIX CIydasx OHU OKPYKCHBI
COYHBIM SIPKO OKpAIICHHBIM IOKPOBOM, pPa3BHBAIOIIMMCS W3 YaIlCYKH, I[BETOJIOXKA WIU
IIBETOHOXXKH, ¥ HATIOMHHAIOT SATOJTY.

2.17 JIaGopaTopHas padora Ne 17 (2 yaca).
Tema: «Kiacc JIBynonensie, [Tonkmnaccer Jumnennnast, Po3uabsn
2.17.1 Heap padorei: M3yunTs mpencraBuUTeNed NOAKIACCOB JIMIITIEHUHUBL,
Poszus,
2.17.2 3apauu padoThI:
1.03HaKOMUTBCS € pa3HOOOpa3ueM npeacTaBuTeneil cemeiicTBa ThIKBeHHBIE HA TepOapHOM
MaTepuase U 3alucaTh Ha3BaHUs PACTEHUH.
2.03HaKOMHUTHCS C pa3HOOOpa3ueM TpeacTaBuTeNel cemerictBa Kamyctabeie Ha repbapHOM
MaTepuase U 3alucaTh Ha3BaHUs PAaCTEHUH.

3. O3HakoMuUTbCSI C pa3HOOOpa3WeM TMpeacTaBuTeNel cemelictBa Po3oBeie Ha
repOapHOM MaTepualie U 3arucaTh Ha3BaHUSI PACTEHUH.

4. O3HaKOMUTBCS C pa3HOOOpa3WeM TIpeACTaBUTENEH cemeiicTBa boOoBbie Ha
repOapHOM MaTepHalie U 3aucaTh Ha3BaHUs PACTCHHIA

5. [Ipoananmu3upoBath pacTeHHs, B3SAThIE JUISI HWCCJICIOBAHMS, COCTaBUTh HX
OIHMCaHUE COTJIACHO O0IIel cxeMe, YIeIUTh 0c000€ BHUMaHUE CTPOCHUIO IIBETKOB.

6. 3apucoBath OOIMMI BUJ IIBETKA W OTIEIbHBIC YACTH: JICTIECTOK, THIYMHKH,
TUHENEH U OJIUH MECTUK, JIUCT.

7. OnpenenuTh UCCIEeI0BaHHBIE PACTEHUS

2.17.3 IlepeyeHb NpudOpPOB, MAaTEPHAJIOB, HCIIOJIb3YyeMbIX B JIa00paTOpHO# padoTe:

1. 'epGapubIe 00pa3iel BUAOB U3 cemeicTB KamyctHbie u ThIKBEeHHBIE

1. I'epbapubie 00pa3ipl BHIOB U3 poloB: crupes (Spiraea), 3emusiHuka (Fragaria),
ManuHa (Rubus), munosauk (Rosa), s6monst (Malus), rpyma (Pyrus), 6ospeimauk (Crataegus),
BuiHs (Cerasus), ciuBa (Prunus), uepemyxa (Padus); ¢uxcupoBaHHbIe B CIUPTE LBETKH ITHX
pacTeHuil.

2. I'epbapnbie o0pasusl cou (Glycine), kaparansl (Caragana), npoka (Genista), YuHBI
(Lathyrus), Buku (Vicia), naasenna ((Lotus), acmapuera (Onobrychis), mouepusr (Medicago),
kieBepa (Trifolium), ropoxa (Pisum) ¢ukcupoBaHHBIE B CIIUPTE BETKH 3TUX PACTCHUH.

4. JIyma

2.17.4 Onucanue (xoa) padoThI:

PaccmoTpers TepOapum. [lpoaHanm3mpoBaTh pacTeHHs, B3SATHIC Ui HCCIEIOBAHHUS
pa3HBIX CEMEHCTB, COCTaBUTh B TETPaJd MX OINUCAHMUE COIJIACHO oO0IIel cxeme. 3apucoBaTh
OOIMi BHJ I[BETKA W OT/EIIbHBIC YACTH: JICTIECTOK, THIYMHKH, THHEIEH W OJWH TECTHK, JIUCT.
3aKOHCIEKTUPOBATh MaTepual

CemeiictBo TrikBeHHble (Cucurbitaceae) oovequnser 90 pomoB u 6omnee 700 BuaOB,
pacrpocTpaHEeHHBIX OOJBIICH YaCThIO B TPOIMMUYECKHUX 00acTaX 3eMiu. JIUIs eTMHUYIHBIC BUIBI
THIKBEHHBIX B CBOEM €CTECTBEHHOM PACIPOCTPAHEHUH JOCTUTAIOT YMEPEHHBIX IIUPOT, HO, TEM
HE MEHee, CEMEHCTBO XOPOIIIO BCEM 3HAKOMO Oyarofaps CBOMM KYJbTYPHBIM MPEACTABUTEISIM.
K HuUM OTHOCSTCS MHOTOYHCIIEHHBIE copTa apOy3a, THIKBBI, IBIHH, OTypIa, KaOadKos,
MaTUCCOHOB U T. [T

[IBeTkH y TBHIKBEHHBIX OOBIYHO OJIHOMOJBIC, AKTUHOMOP(HBIC, OJUHOYHBIC WU B
MaJIOYJICHHBIX TAa3yIIHBIX COI[BETHUSAX, S-UJICHHBIC, C JBOMHBIM CHAWHOJICTICCTHBIM WIIW JIaXKe
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TpyOUYaThIM OKOJOIBETHUKOM (puc.84). BeHunk 0OBIYHO SPKUi, >KeNThId nian Oenbiil. ThruuHOK
MOYTH BCerjga S5, MPUYEM OHU HEPEIKO B Pa3HOW CTENEHW CPACTAIOTCA MEXIY COOOM.
LleHOKapMHBIA THHENeH Yale COCTOUT M3 3 IUIOIOJIMCTHKOB, 00pa3yroIUX HIKHIOK 3aBS3b.
O6mas popmyina iBeTkoB (oryper moceBHOM): «CasCosAnyi21Go 1 Qx
Ca5Cos)AoGe). CBoe0Opa3Hblii STOAOBUIHBIN (C pa3poCIIeiicsl TUTAIEHTO) 10 OOJIBITUHCTBA
THIKBEHHBIX TIOJYYMJI Ha3BaHHE THIKBUHBI, PEKe TUI0J — HACTOSIIAs AroJa UM Kopobouka

CemeiictBo Kpecrousernsnie - Brassicaceae

CemeiictBo KpectrouBernnie, unn Kanyctusle (Brassicaceae, wnu Cruciferae),
MPaKTUYECKH KOCMOIIOJIUTHO, OHO BKJItouaeT 380 pomoB u 6osee 3200 BUI0B, OONBIIMHCTBO U3
KOTOPBIX COCPENOTOYEHO B TEIUIOyMepeHHOM mosce EBpazun. B oCHOBHOM 3TO OfHOJIETHHE,
IBYJCTHUE WM MHOTOJICTHHE TpaBBl, PEAKO KYyCTAaPHWYKH WM HEBBICOKHE KYCTapHUKH.
OKOJNIOLIBETHUK JBOMHOM, Yalleyka M BEHYMK COCTOAT M3 4 JHMCTOYKOB, PACIONIOKEHHBIX
KpecTooOpa3Ho. JlenecTkn cBOOOAHbBIE U HEPEAKO SPKO OKpalleHHbIE. ThIUMHOK OOBIYHO 6, OHU
pAacIioyio’KeHbl B JIBYX Kpyrax, B OOJBIIMHCTBE CIy4YaeB 2 THIYMHKU Hapy>KHOTO Kpyra KOpOTKHE,
a 4 TBHIYMHKU BHYTpPEHHEro kpyra Ooiee anuHHbE. lleHOKapmHbI ruHeneld oOpa3oBaH 2
IUIO/IOJIUCTUKAMHU, C MPOAOJIBHOM JOXKHOM Meperopoikol, NeNsiei 3aBsi3b Ha 2 MpOJOJbHbIC
KaMephl. 3aBsi3b BEPXHsIsI, OOBIYHO CHASYAs, JIUIIb U3pE/IKa OHA pacrojiaraeTcs Ha HeOOIbIIOM
ruHodope. O6mas ¢dopmysa 1BeTKa: #Ca212C04A214G). 117101161 KPECTOIBETHBIX
UCKITFOUYUTEIFHO pa3HOOOpa3Hbl: YJIMHCHHBIC TPUHITO HA3bIBATh CTPYYKAMH, a YKOPOUCHHBIE
(xorya AJIMHA UX COM3MEpHMA C TOJIIIMHOM) Ha3bIBAIOT CTpyUYoUKaMH. K HUM OTHOCHUTCS KamycTa
oropoaHasi (Brassica oleraceae) — BuJ, NaBIIUA B MPOIECCE CENIEKIIMH OCCUMUCICHHOE YHCIIO
coptoB. OCHOBHBIE I'PYMITIEI COPTOB — KOYaHHasl, [IBETHAs!, OproCCceNbCcKas Kamycra, KoJIbpadu u
MHorHe apyrue. Ha rore m BocTOoke A3WM OKYJIbTYpEHBI KamyCThl KuTaWckasi (B.chinensis) u
nekuHckas (B. pekinensis). XopoIIo M3BECTHbI B KadeCTBE OBOLICH OTHOCSIIMECS K OJHOMY
BUNY (Raphanus sativus) penbka u peauc, pena (Brassica rapa) u OprokBa (B. napus). Octpsie
MIPUIIPABHI MIPUTOTOBIIAIOT U3 XpeHa (Armoracia rusticana) N TOPUULl — CapeNTCKOi (Brassica
juncea) n 4epHou (Sinapis nigra). CanatHyio 3elieHb JnaeT Kpecc-canar (Lepidium sativum).
CpennoOHBl MOJOABIE MOOETM M MHOTHX JUKOPACTyIIMX KpEeCTOLBETHBIX. MHOro cpeau
KPECTOIBETHBIX ¥ 3JIOCTHBIX COPHSKOB.

CemeiictBo Po3oBbie Bkitouaer okoigo 100 pomoB u cBeime 3000 BuAoB,
pacrpoCTpaHEHHBIX TPAKTUYECKH 10 BCEMY 3€MHOMY IIapy C 3aMETHBIM TpeoOiagaHueM B
cyOTpormmueckux M yMepeHHbIXx obnactsax CeBepHoro mnosymapus. PacreHus Becbma
pa3sHOOOpa3HBIX KU3HEHHBIX ()OPM — BEYHO3EJCHBIC W JIMCTONAIHBIC JIEPeBbs, KyCTapHUKH,
MOJYKYCTapHUKH, MHOTOJIETHHE U OJHOJIETHHE TpaBbl. JIUCThSI ouepeqHbIC MIIM, OYCHb PEIKO
CYNPOTHBHBIE, TPOCTHIE WM CIOXXHBIC, CHA0)KEHHBIC NPWINCTHUKAMH, CBOOOJTHBIMH WIIH
NPUPACTAIOMIMMU K YEpelIKy, pexe 0e3 MPUINCTHUKOB. LIBeTkM OolMHOYHBIE MM cOOpaHbl B
COIBETHSI PA3JIMYHBIX THIIOB, OOBIYHO DJHTOMOQMIBHBIEC, AaKTHHOMOpP(HBIC, NHUKIMYECKHUE,
000€roJIbIe, YaCTO C XOPOIIO PA3BUTHIM TMIIAHTHEM — IJIOCKUM, BOTHYTBIM HJIM OOKaJIOBUIHBIM
(puc.91). OkosionBETHUK BOMHOM, peAKO BEHUYHMK peaylUpoBaH. YallelnCcTUKOB U JIETIECTKOB
00bIuHO 10 5, pexke 3, 4, 6, 8 unu Oonee. Yamieuka 4yacTo ¢ moayanimeM, o0Opa3yrmuM Kak Obl
HapyXHBIH KPYT YalleIUCTUKOB. THIYMHOK B 2-4 pa3za OoJbllie YeM JIETIECTKOB, PEXKE CTOIBKO
e, CKOJIbKO JICTIECTKOB WMJIM YallleIUCTHKOB, peIKko Bcero 2 mwiu 1. ['mHenel anokapmHbIi uiu
CUHKapIMHbIA. 3aBs3b BepxXHsIS WM HWKHSAS. [1101p1 odeHb pa3sHOOOpa3HbI: MHOTOJUCTOBKA,
MHOT'OOpEIIeK, MHOTOKOCTSIHKA, KOCTSIHKA, S0JIOKO, OYeHb peAko — kopobouka. CemeHna 6e3
SHIOCIEPMA.

CemeiicTBo 0000Bble. KopHu MHOrHX O00OBBIX HeECyT HeOOIbIINE KIyOEHBKH,
00pa3oBaHHBIE pa3pacTarOIIEHCs MAPEHXUMHOW TKaHBIO MPH BHEJPSHUU B KOPEHb OaKTepHUil M3
pona (Rhizobium). Ot cumbuoTHyeckue OakTepuu CHocoOHBI (PUKCHPOBATH ATMOCGHEPHBIN
a30T, KOTOPBIMHU OHH HE TOJILKO CHA0XaloT pacTeHUe, HO U 000ramaoT MOYBY.
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JIucropacroioskeHHe OYepeHOe, JIUCThS CIIOKHBIE C PMINCTHUKAMHU (TIEPUCTO, pexe
MaJIbYaTOCIOKHBIE U TPEXJMCTOYKOBBIE). Y HEKOTOPBIX TPaBSIHUCTHIX OOOOBBIX, HampuMep, y
ropoxa (Pisum), BEpXHHE JOJIM JUCTA MPEBPAILAIOTCA B LEIUIIOMINAECS YCUKU, MHOTAA POJb
JUCTOBOM IUIACTUHKU LIETUKOM NEPEeXOIUT K JMCTOBUIHBIM NpuiHcTHUKAM. KcepoduTHble ke
BUJIBI HEKOTOPBIX IYCTHIHHBIX akaluil (Acacia) WHOTZA MOJHOCTHIO YTPAauMBAIOT JIHCTOBBIC
IUTACTUHKH, (QYHKIMS KOTOPBIX TEPEeXOJUT K YIUIOIMICHHBIM YepelikaM JIMCTbEB, TakK
Ha3bIBAEMBIM (QUIIOIUSAM. Y OCHOBAaHHUS UYEPEIIKOB M YEPelIOYKOB O0OOBBIX YACTO MMEIOTCS
YTOJILIEHUSI, KOTOpble Onaronapsi W3MEHEHHIO Typropa MPHUBOJAT B JBUKEHHE JHCTOBYIO
TUTACTHUHKY HWJIM TOJIBKO JIMCTOYKH. M3-3a 3TOro mapHONEpUCThIE JUCThS MHOTMX O0OOBBIX Ha
HOYb CKJIAIBIBAIOTCA. A JIMCTOYKA MHUMO3bI CTHIIIUBON (Mimosa pudica) criocOOHBI PE3KO
CKJIaJIbIBaThCSl M TOHUKATh JaXe OT JIeTKOro mnpukocHoBeHus. CouseTHss 00O0OBBIX OYECHb
pa3zHoo0pa3Hbl, yallle OHU OOTPOUIHBIE, KUCTEBUAHbBIE, METEIbYaThIe UM FOJIOBYATHIE, U3PEIKO
penyuupoBaHbl 0 oxHOro 1BeTka. O0oemnosble aKTHHOMOPQHBIE, W 3UTOMOpP(HbIC 1BETKU
0000BBIX OMNBUISAIOTCA 4Yallle HACEKOMBIMU, DEXe, y TpONUYeCKuX O0OOBBIX, NTHIAMHU H
JeTyYuMH MblllamMu. VMHOrJa oTMedaeTrcss M CaMOONbUIeHHE (Hampumep, y Topoxa).
OKOJIOIBETHUK JABOWHOM, ¢ 4-5 cerMeHTaMu B KaXXIOM KPYTy WM OYEHb PEIKO Oe3JIeNeCTHOM.
IIpy ocHOBaHMM IIBETKa OYEHb YacTO, OCOOEHHO y MpeACTaBUTENIeHl MOTBUIBKOBBIX, 3aMETEH
TUIAHTUH, 00pa30BaHHBIM CpacTaHMEM YacTU TKAaHEW IIBETOJOXa, YallleYKd TBIYMHOK U
nenectkoB. [lo ¢opme rumanTuii yame KyOkoBHAHBINH. OT €ro OCHOBAaHUS Kak Obl OTXOIST
YaleIMCTUKH, THIYMHKHU U JernecTKH. ThruMHOK yamie Bcero 10, mpuyeM OHH, pacronarasich B
7IBa Kpyra, HEPEIKO pa3IMyHbIM 00pa3oM CpacTaroTcs, MHOTAAa 00pa3yst )KeJI000K Wil TpyOKy, B
KOTOPYIO CKaIlJIUBaeTcsl HEeKTap. B Apyrux ciydasx THIYMHOYHbBIE HUTH NPH Pa3BUTUU LIBETKA
MHOTOKPAaTHO PACIIEIUIAIOTCS M YACIO THIYMHOK BO3PACTAET 10 HECKOJIBKUX JECSITKOB WIN JJaXKe
coteH. ['mHeneil O0OOBBIX IMOYTHM BCEr/a MOHOKAPIHBINA, 3aBsI3b BEPXHAA, PACIOJIOKEHHAS
OOBIYHO Ha JHE TMNAHTHA.MOXHO MPEANONI0KHUTh CIEAYIONUYI0 (GOopMyIy IBETKa, Hampumep
60051 (Vicia faba): T Cas)Coriaie) A1 Gy, Tlnox 6000BbIX Ha3bIBaeTCs 6000M.

2.18 JIaGopaTopHas padora Ne 18 (2 uaca).
Tema: Iloakiaaccesl JlaMmuuabl, AcTepuabl.

2.18.1 Heab padorbi: M3yuuts  mpencraBureneil mojkiaccoB Jlamuuasl,
AcTtepubl
2.18.2 3agauu padoThI:
1. Os3HakoMHTBCS ¢ pa3sHOOOpa3uWeM mpencraButenield cemeiictBa IlacnéHoBrle  Ha
repbapHOM MaTepHalle U 3anucaTh Ha3BaHUs pacTCHUM
2. O3HaKOMHUTBCS ¢ pa3HooOpazWeM MpejcTaBUTEIeH cemeiicTBa SICHOTKOBBIE  Ha
repbapHOM MaTepHalle U 3anucaTh Ha3BaHUs pacTCHUM
3.03HaKOMUTBCS C pa3HOOOpazWeM mpencTaBuTeNell cemelictBa HopuyHMKOBBIE — Ha
repOapHOM MaTepHaie U 3alucaTh Ha3BaHUS PAaCTCHHUM
403HaKOMHUTBCS C pa3HOOOpa3WeM TpEJCTAaBUTENEH CeMeWcTBa ACTpPOBBIC Ha
repOapHOM MaTepuaie U 3aIucaTh Ha3BaHUS PaCTCHHUM
5.IlpoananusupoBaTh pacTeHMs], B3STbIC ISl MCCIEIOBAHUS, COCTABUTh MX OIMCAHUE
COIJIACHO O0IIEH CXeMe, yIeTUTh 0c000€ BHUMAHUE CTPOCHUIO 1[BETKOB.
6.3apucoBaTh OOIIMI BUJ LIBETKA U OTJEJbHBIC YAaCTHU: JICTIECTOK, THIUMHKU, THHELeH U
OJIUH TIECTHUK, JIUCT.
7.01penenuTh UCCIIeJOBaHHbIE PACTEHUS
2.18.3 Ilepeuenb NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIa0OpaTOpHOi padore:
1. TepbOapuii, mroapl u (UKCHPOBAHHBIE IIBETKH ceMeilcTB HopudHHMKOBBIE,
Bbypaunukossie, [lacienoBblie, AcTpoBble
2. Jlyna
2.18.4 Onucanue (xoa) padoThI:
Paccmotpers repbapuun. IlpoananusupoBaTh pacTeHHs, B3ATbIE MJIsi HCCIEIOBAHUS

pasHBIX CEMEHCTB, COCTABUTh B TETPaId MX OINMCAHME COTJIACHO OO0IIel cxeme. 3apucoBaTh
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oOImMif BUJ 1IBETKA M OTIEIbHBIC YACTH: JICTIECTOK, THIYMHKH, TWHEIEH U OJUH TMECTHK, JIUCT.
3aKOHCTIEKTUPOBATH MaTEepUAI

CemeiictBo HopnunukoBbie — Scrophulariaceae. JIuctbst npoctsie, 6€3 MPUINCTHUKOB,
CYNpPOTUBHBIE WU O4epenHbie. [[BETKHM B IIMMO3HBIX COIBETHSX WM OJAMHOYHBIC, 000EMOJIbIE,
qaimie BCEro 3UroMop(dHBIE W 3HAYUTENBHO pexXe aKTMHOMOp(HBIe, dYamieyka 4-5-dulieHHas,
cpocmiasics B OCHOBaHWHM, BEHYHMK OOBIYHO JABYTYyOBIH, 4-5-TOmacTHOW, aHapoued u3 5-4-2
THIUMHOK, THHEIEH U3 2 TUIOJONHMCTUKOB, 3aBSi3b BEPXHSISI, IJIOJIBI — KOPOOOYKH, WHOTAA
Sr0A000pa3HbIe WM KOCTSHKOBUAHBIC. [T HOPUYHUKOBBIX XapaKTEpHO HAKOILJICHUE
[JIMKO3UJOB, TO3TOMY JKMBOTHBIE HMX HE moedatroT. X HCHonap3yloT B MEAMIMHE |
KYJbTUBHUPYIOT KaK JCKOPATUBHBIC.

CemeiictBo IlacienoBbie - Solanaceae.B. Jluctes odepeaHbie, HHOTAA BCIEACTBUU
nedopmarii MOOEroB TMOYTH CYNPOTHBHBIC, 0€3 MPWIMCTHUKOB, TPOCTHIE C IEIBHOW WU
pacceueHEeHHOW TMIacTHHKOW. B crebmsx oObluHa BHyTpeHHsisi (mooma. L[BeTku coOpaHbl B
3aBUTKA WJIM OJWHOYHBIC, BHEIIHE TMPaBWIbHBIC, HO HEPEIKO CJierka 3UroMop(HEIE,
naTuwieHHsle. Yamieuka CpoCTHONMCTHAs. BEHUMK  CPOCTHOJIETIECTHBIM C KOJIECOBUHBIM,
BOPOHKOBUIHBIM HJIM 3BE34aThIM OTTHOOM. THIUMHOK 5, depeayronmxcs ¢ 3y0raMyu BEeHYHKa,
MPHUPACTAIOT K ero TpyOke. ['mHenell CUHKApIHBIA U3 JBYX ILIOJOJHUCTUKOB. 3aBsi3b BEPXHSA
OOBIYHO C MACCHBHBIMH IUTAIICHTAMH, HECYIIMMH MHOTOYMCIIEHHBIE ceMs3adaTtku. Dopmyna
nBetka: «CasCoisAsGe). [non - sroma mnm kopobouka. CemMeHa ¢ M3OTHYTHIM 3apOAbBIIIEM
(penko mpsMbIM), C 3HAOcTepMoM. CeMeWCTBY MNpUHAJIICKAT MHINEBBIC, JIEKAPCTBEHHEIE,
HapKOTHUYECKHUE, JEKOPATUBHBIE PACTEHUSI.

CemeiicTBo SlcHoTKOBBIE, MU ['yOouBeTHbIe — Lamiaceae, Labiatae

CemeiictBo conepxkaimiee okoigo 200 pomoB u 3500 BuAOB, OYEHb UIIMPOKO
pacmpocTpaHeHO IO BCEMY 3EMHOMY IIapy BO BCEX KIMMAaTHUYECKHUX 30HaX. K Hemy
MPUHAAJIE)KAT MHOTOUMCIIEHHBIE TPaBbl, MOJYKYCTAPHUKU U KYCTAPHUKH, U3PEIKA ICPEBbBS.
CeMeiCTBO BBIACIACTCS PSIIOM NPU3HAKOB: YETHIPEXTPAHHBIE CTEOJIM, HAKPECT CYMPOTUBHBIC
MpocThie 0€3 TPUIUCTHUKOB JIUCThS, ABYryOble 1BeTKH. CTeOenb M JHUCThSI TMOKPBITHI
KEJIE3UCTHIMU BOJIOCKAMHU WJIU AMHUACPMAIBHBIMU JKEJIE3UCTHIMU YEITYWKaMU, BBIJCISIIOITUMHA
a¢upHbie Macna. [[BETKH - B TOKHBIX MyTOBKaX, 00pa30BaHHbBIX TUXA3USIMHU, HHOTIa COOPaHHBIX
B KOJIOCOBUHBIC WJIM METelbuaThie couBeTHs. [[BeTku oboemosbie, 4eTKO 3uromMopdHbIE, CO
CPOCTHOU MATUJIETIECTHON (MOYTH MPaBUIBLHON MU ABYTY00il) Yaleukoi, AByryObIM BEHYHMKOM
(BepxHsst TyOa U3 2, HWXKHSA U3 3 JIETIECTKOB), YETHIPhMS JBYCHJIBHBIMA THIYMHKaMH (HHOTAQ
TBIYMHOK 2), THUHELUEW CHHKapOHBIA W3 JBYX IUIOJOJIUCTUKOB, TMOJYYAIOIIUX JIOXKHYIO
MEPEropoJIKy M MOTOMY 4 THE3[IHbIA C OJTHOW CEMSIOYKOW B Ka)JOM THE3/€. 3aBsi3b BEPXHsIA,
OKpyXeHa HeKkTapHukoM. Ilmoxg — menHoOui (ueThIpexopeliek), pacmagaeTcs Ha 4 spema
(opemika).

CemeiictBo  CiokHOUBeTHbIC, WJIM AcTpoBble —  Asteraceae. JlucTtbs
CJIO)KHOIIBETHBIX MPOCTHIE, IIEJbHBIE WM PACCEUCHHBIE, OUEPEIHBIC WM PEXE CYNMPOTUBHBIC. Y
MHOT'HMX NpEJCTaBUTEIEH ceMelcTBa, HalpUMep OyBaHUYHMKA, UMEIOTCS MJIICYHHUKH, COAEpKAIIIE
Oenplii maTekc. LIBeTku Bcerna coOpaHbl B KOP3UHKU, KOTOPBIE YAaCTO MPYIIUPYIOTCS B CIOXKHbBIE
arperaTHbI€ COIIBETUSI — KOJIOChS, KUCTH, METEIKH, HUMOUAbl WIH Jaxe royioBku. [lociaennue
COCTOSIT M3 OJHOIIBETKOBBIX KOP3MHOK, KaK, HAMpPUMEp, y CTEMHOTO PACTCHHsS] MOPIOBHUKA
(Echinops). 11BeTok 0060emonblii (CpeIMHHBIC IIBETKH KOP3UHKH Y BHJIOB POJOB: MOJCOTHEUHUK,
poMmariika, HWHOT/Ia OJHOIOJBIA TIECCTUYHBIE M THIYMHOYHBIC IIBETKH Y KOIIAYbEH JIarKu
IBYNOMHOU (Anthenaria dioica). Dopmyna 1uBetka — «Cas).o CosAs)G),

SI3bIUKOBBIN I[BETOK - SIBHO MPOM3BOJHBIN OT TpyOuaroro. B HuxHeH yacTu BEHUYHMKA y HETO
TOXE ecTh TpyOKa, TOIBKO OYeHb KOpOTKasi. Brilie oOpa3yercs miacTUHYATHIN OTTUO (S3BIYOK),
3aKaHYMBAIOIMMACS TSIThIO 3yOumkamMu. [[BeTok 3uromopdHsbIid, 000€MONbIHA, BCTpeUaeTcs y
BHJIOB POJIOB 0J1yBaHUUK, IUKopuid. @opmyia nBetka: T Cags)-0CosAs)G) .

JI0’)KHOS3BIYKOBBIN IIBETOK, OYEBUIHO, MPOU3OMIEN OT JABYTyOOro, BEHYHMK MMEET TOJBKO OJIHY
ry0y — HIDKHIOK. JIOJKHBIHN S36190K 00pa30BaH JIMIIL TPEeMs JENeCTKaMH, Ha YTO YKa3bIBAIOT TPU
3y0urKa Ha BEpXYyIIKe s3bIuKa. [[BeTok 3uroMopdHBIi, 9acTO MECTUYHBIN, HAIPUMEDP KPAacBbIC
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[[BETKH KOP3WHKH y BHJOB POJOB IMOJCOJHCUYHUK U pomamika. Dopmyna meerka -Q T Cagsyo
CO(})A()G(Z).

BopoHKOBUIHBIN IBETOK OYEHb HAMIOMUHAET TpyOuaThiii. OCHOBHOE OTJINYME — BOPOHKOBHIHOE
pacuIMpeHre BEHYMKa B BEpXHEW yacTu TpyOku. Umcio 3yO0moB — Oojee MSATH BCIEIACTBUE
paciuerieHusi CBOOOIHBIX OKOHUAHUH JienecTKoB. L[BeTok Oecmonblii - 63 THIYMHOK U MEeCTUKA.
Takue IBETKH pacCIONIOKEHBI TOJBKO MO mepudepun KOP3WHKHU, HANPHUMEDP y BHJOB POJOB
Bacwiek. ®opmyna nsetka: T Cas)0Cos.7) AoGo.

2.19 JlabopaTopnas padora Ne 19 (2 yaca).
Tema: «Knacc Opnoponbphble, mnoxaknacc Jlumuuael. KomiokBuym 1o  Teme:
«ITokppITOCEMEHHBIE PACTEHUS»

2.19.1 Hean padorei: PaccmoTpeTs Ki1acc 0JTHOAOIBHBIE, O3HAKOMUTHCS C OCHOBHBIMU
XapaKTEPHBIMU OCOOCHHOCTSIMU PACTEHUH NTAaHHOTO Kjacca Ha MPUMEPE CEMENCTB JIMJICHHEIE,
JYKOBBIE, OCOKOBBIE, MATINKOBBIC

2.19.2 3apaum padoThI:

1. 3anucatp popMyiy IBeTKa Acepa U COCTaBUTh KPaTKOe MOP(HOIOTHIECKOE OMHCaHUEe
pacTeHus

2. Pa3o0pats cTpoeHue MPOCThIX KOJIOCKOB, TIOJCYUTATH YHCIIO [BETKOB B HUX U
COCTaBUTH KpaTKoe MOP(OJIOrHIecKOoe ONMUCAHNE PACCMOTPEHHBIX BUAOB. 3apUCOBATh TUIIBI
KyIIeHUS 371aKoB. ONpeeuTh UCCIICIOBAHHBIE PACTEHHUS.

2.19.3 Ilepeyenb NpudOPOB, MATEPUAJIOB, HCIOJb3yeMbIX B JIa00paTOPHOIi padore:

1. 'epbapuit u pukcupoBanubie 1BeTKH pooB Allium, Narcissus, Galanthus

2. T'epbGapnbie oOpaslbl pacTeHUH C COIBETHEM CJIOXHBIM KOJIOC — mimeHuna (p.
Triticum), poxs (p. Secale), mbipeii (p. Agropyron); ¢ arperaTHbIM COLIBETHEM — Ipoco (p.
Panicum), oBcsauma (p. Festuca), msarmuk (p. Poa), oec (p. Avena), paiirpac (p.
Arrhenatherum), monesuma (p. Agrostis), u ap

3. Pactenus ¢ conerueM cyntad — TumodeeBka (p. Phleum), mucoxsoct (p. Alopecurus).
DUKCUPOBAHHBIC B CITUPTE WM CYXHE COIBETHS STUX PACTCHUH.

2.19.4 Onucanme (xox) padoThi:

CewmeiicTBo JlykoBblie — Alliaceae. BxirouaeT 32 pona u okono 750 BunoB. Haubosnbiiero
pazHooOpa3ust JdykoBble nocturatoT B CeBepHOM TMoiyliapud. Bce mpenctaBUTENnu 3TOro
CeMeicTBa TYKOBHYHBIC WM KOPHEBUIIHBIE TpaBbl. JIMCTbS OOBIYHO CHASYUE, IUCTOBAS
IUTACTUHKA JIMHeWHas, nyauaras wid TpyOuaras. JlucropacmosioskeHue oO4epeqHoe, 4YacTo
nByxpsaHoe. LIBeTkn coOpaHbl B IIMMO3HOE, 30HTUKOBHUIHOE COIBETHE W JO IIBETCHHUS
3aKJIIOUYEHBl B Y€XOJ M3 OJHOro - JBYX Kporomux JucTbeB. ColBeTHe pacrosiaraercsi Ha
BepxyIike Oe3nmucTHoro mobera — cTpenke. OKONONBETHHK MPOCTONH BEHYMKOBHIHBIA WU
YalleYKOBUIHBIN IIECTUYJICHHBIN, JIMCTKA €ro CBOOOAHBIE WM TPU OCHOBAaHUU CIHAsHBbI,
pacmonararoTcs B J1Ba Kpyra. THIYMHOK IIECTh, OOBIYHO CPACTAIOIIMXCS C OKOJOIIBETHUKOM.
['mHene cuHKapnHbIA U3 TpeX IUI0OJIMCTUKOB. 3aBsA3b BEPXHSSA, C HECKOJIBKUMH MM MHOTMMH
cemszauatkamu.  Dopmyrna userka: :P3i3A33Ga). Ilmog — xopobouka. CemeHa Menkue c
OOWJIBHBIM  DHJIOCIIEPMOM U  MAJECHbKUM 3aponblmieM. Jlas  JIyKOBBIX  XapakTepHO
AKUBOPOXKIECHUE.

Pon Jlyk — Allium (puc.133) - oObeaunser okono 400 BHUIOB MHOTOJICTHHUX TpaB C
TpyO4aThIMH WM IUIOCKMMH JIUCThSIMHA. Y OOJBIIMHCTBA BHUJOB HMMEIOTCS JTyKOBHIIHI,
oOpa3oBaHHbIE YTOJIICHHBIMH BJArajuillaMd JIUCTHEB, Yy HEKOTOPBIX — KpOME JYKOBHII
pa3BHUBarOTCs U KOpHeBHINA. Kak nmpaBuiio, TyKu 001a1al0T PE3KUM 3alaxoM.

JIyk penmuatblii - A.cepa - B AMKOM BHUJI€ HEM3BECTEH, HO MOBCEMECTHO PACIIPOCTPAHEH B
KynbType. JlykoBHIIa mpocras mieHdYaTasi, JJUCThs TpyOdaThie, colBeTHe mapoBuaHoe. LlenHnoe
MUIIEBOE pacTeHue, conepkut caxapa 10 5% wu Butamunbel B, C. Octpeiil 3amax syka
o0ycnoBiieH HamuuueM JiykoBoro 3¢upHoro macma (0,03...0,06 %). B TyKOBHYHBIX dYemrysix
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CONlep’KaTcsl  BEIECTBa, JACWUCTBYIOIIME aHTHcenTudecku. JIyk oOnamaer  XOpOIIHMH
AQHTUIIUHTOTHBIMU CBOWCTBAMH.

CemeiicTBo MaTHKkoBbIe WiH 31akoBbie - Poaceae, Gramineae. MATINKOBBIC — OUCHD
pa3HooOpa3Has ¥ MHUPOKO pacpocTpaHeHHas rpynmna pactennit. O0weaunseT okono 900 poaoB
u g0 11000 BunoB. Cpenu HUX €CTh BUABI — KOCMONONUTHI. Hepeako MATIMKOBbIE JOMUHUPYIOT
B €CTECTBEHHBIX PACTUTEIBHBIX COOOIIECTBAX JIYTOB U cTeneil. OOMEen3BEeCTHO UX BEICOKOE
HapOJIHOXO35IMCTBEHHOE 3HAUYEHNE KaK OCHOBHBIX MUIIEBBIX U KOPMOBBIX PaCTCHUH.

B cemeiicTBe mpeo0iiagatoT TpaBIHUCTBIE MHOTOJIETHHE, PEXKE OJHOJETHUE PACTEHUS, JUIsS
KOTOPBIX XapaKTepeH OCOOBId THUI BETBIEHUS — KylleHHe. MakcuManbHOE pa3zHOOoOpasue
KU3HEHHBIX (POPM MPUYpPOUYEHO K CYOTPONMMUYECKUM U TPOMUYSCKUM paliOHaM, TJIe BCTPEUAIOTCS
Y IPEBOBUAHBIE TIPEACTaBUTENH (0aMOYKOBUIHBIC).

Crebenb y OONBIIMHCTBA MATIMKOBBIX IOJIBIHM, JUIIb B y3J1aX BBIOJHEHHBIH (COJOMHHA).
B ocHOBaHMSX MEXIOY3NMHUH HAaXOIUTCS MHTEPKAJSpHAs MEpPUCTeMa, OOYCIIaBIMBAIOIIAs POCT
cTebnsa B 1uHY. bokoBbIe MOOETH MOTYT OBITH BHYTPHBIIATAIMIIHBIMU WM BHEBJIATATUIITHBIMH.
B Mecte mepexoja Biaranuiina B JUCTOBYIO IIACTUHKY HEPEIKO €CTh S3BIYOK (IJICHUATHIA WIIH
13 BOJIOCKOB) M YIIIKH.

CouBeTrrie — CJHOXHBI KOJIOC WM arperarHoe — METeNKa, COCTOsIasi U3 KOJIOCKOB,
JOKHBIM ~ KoJIoc  (CydTaH), peAKo To4yaTOK. B OCHOBaHMM KOJOCKAa pacIoJIOKEHbI
BUJIOM3MEHEHHBIE JINCThSI — KOJIOCKOBBIE YelTyiku. KakIplif IBETOK 00pa3yeTcs Ha OCH KOJOoCKa
B Ma3yXe MPUIBETHUKA, HAa3bIBAEMOI0 HApY’KHOM IBETKOBOW uemyikon. l[BeTku wmenkwe,
HEB3payHble, OOBIYHO 00O0EMojble, JIUIIL Y BUAOB P. KYKypy3a (Zea) pasaenbHOMOINBIC, B
MOCJEHEM CJIy4ae pacTeHHUs] OJHOAOMHBIE. TpEXWICHHBIM [BETOK, TUIWYHBIA IS
OJTHOJIOJIbHBIX, MOKHO HAaOJIOAAaTh TOJBKO Y HEMHOTHX COBPEMEHHBIX MSATIHKOBBIX, HAI[PUMEP
n3 p. crpentoxera. OKOJOLBETHUK pEIyLUPOBAH, 10 BHYTPEHHEM IBETKOBOW YEHIYWKH,
BO3HMKIIEH B pe3yJibTaTe€ CPACTaHUs JBYX JUCTOUYKOB, M JABYX IIBETKOBBIX IUIEHOK — JIOJUKYI.
ThIYMHOK OOBIYHO TpH (HApPY>KHBIN KpyT), peXe ABe (AYHIMCTBIN KOJIOCOK - Anthoxanthum) unu
onHa (Bunbl p. muHHA - Cinna), HO WHOTJIA UX IIeCTh (BUIBI p. puc- Oryza) Win Jaxe OOIbIIe
(mexoroprle O0aMOykH). 3aBsi3b BEpXHss, Bcerna ¢ OAHMM ceMszadaTkoM. dopMyna HBeTKa:
1P 2A3Ge). [lmoag — 3epHOBKA, KOKUCTBIM OKOJOIUIOAHUK CIMMAETCS C KOXYpOH CEeMEHH, a
WHOT/Ia U C IBETKOBBIMHU YelTyWkamu (BHIBI . staMeHb - Hordeum). 3aponpimn mpuieraer K
SHIIOCTIEPMY COOKY.

CeMeicTBO MOApa3AeysIOT Ha TpU mojceMericTBa: OamOykoBumHbie (Bambusoideae),
mstukoBuHbIe (Poacoideae), mpocouansie (Panicoideae).

IMoacemeiictBo MsTankoBUAHbIe - Poaeoideae. PacTtenus TpaBsHHCTbIE, OIHO- U
MHorosieTHUE. JIucThs OoNbIell 4acThi0 C TUICHYATBIMUA WU BOJOCKOBUIHBIMHU SI3BIYKAMU H
PaBHOMEPHO pacmlpeesICHHON XJI0pOoPUIOHOCHOW mapeHxumoil. ColBeTHs - METelKa, CyJITaH,
CIOXHBIM Kojoc. KOlOCKM HMMEIOT MO JIB€ KOJOCKOBBIE YEIIYHKH, MHOTOIIBETKOBBIC WIIH
OJTHOIIBETKOBBIC. B mojcemMeiicTBe MHOTO POJIOB BAKHEUINNX XJIEOHBIX PACTCHHM: TMIICHUIIA
(Triticum), poxs (Secale), samens (Hordeum), oBec (Avena), puc (Oryza) u nip.

Poxxb mnoceBHasi - Secale cereale - TpaguuuoHHas xyeOHas KyJbTypa, HHOTAA
ucrnonp3yemasi 1 Ha Qypax, ¥ B KadyecTBe KOPMOBOTO PacTEHHs, MAIOMIETO MPEKPACHOE CEHO.
DTO BBICOKOE PBIXJIOKYCTOBOE PACTEHHUE C COLBETHEM CIIOKHBIM Kojoc. Ecim konoc pxu
COTHYTh IYTOW, TO XOPOIIO BHUIHO, YTO Ha OOIIEH OCH COIBETHUS PACIIONArar0TCs OTACIbHBIC
MPOCThIE KOJIOCKH, M3 KOTOPBIX TOpYaT MO 2 JIMHHBIE OCTU. Ecimm oTopBaTh OJMH TakKoi
KOJIOCOK M PaccMOTpPETh €ro, TO BUAHO, YTO B €ro OCHOBAaHMM, MOYTH HA OJHOM YPOBHE,
pacroyiararotcs 2 yUIMHEHHBIC KOJIOCKOBBIE YETITyH, BEPXHSIS U HUKHSSA, a CaM KOJIOCOK COCTOUT
u3 2 uBetkoB. OTAENNUB OJIMH LIBETOK, CIEAYET pacCMOTpeTh U ero. CHU3y OH 3aKphIT HHKHEU
[BETKOBOM 4YellyeW, HeCylleld JUIMHHYI0 OCb, IOKPBITYIO II0 KWIK OCTPbIMHM, BHH3
HampaBlIeHHBIMU BoJIockaMu. CBepxy B He€, Kak KpbIIIKa B KOPOOKY, BXOAHMT BEPXHSA
[BETKOBAs YEIIysl, TOJTYTIPO3padHasi, MATKasi, ¢ 2 3€JICHOBAaThIMUA KUJISIMU. Pa3IBUHYB MX, MOXHO
YBUAETh 3 KpPYIHbIE THIYMHKH, 3aMOJHSIONIME IMOYTH BCIO IMOJIOCTh I[BETKA, & Y OCHOBAHMS
[BETKOBBIX YENIyld OOHAPYKMBACTCS B3yTasl 3aBS3b C IEPUCTHIMU PHUIBIIAMH M MPUKPETICHHBIE
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B e€ OCHOBaHMHM 2 MaJicHbKHE JIOJAMKYJbl. HaOyxas B MOMEHT paclyCKaHHs I[BETKA, OHH
pasaABUTarOT HBCTKOBBLIC YCHIYH, BBIITYCKAasA ThIYMHKHW W IMYHIUMCTBIC PbUIbLA, 3aTEM JIOAUKYJIBI
CMAJAl0TCs, a I[BETKOBBIC YCIIYH CMBIKAIOTCS BHOBb, 3aKpbiBas COOOW CO3pPEBAIONIMIA IO
pacTeHusl.

2.20 JlaGopaTopHas padora Ne 20 (2 yaca).

Tema: «Okonoruyeckas MOp(hoIorust pacTeHHUID»

2.20.1 Heap padorsi: M3yunts MHOTOOOpazne MopQOJOTrHUECKUX,aHATOMHUYECKUX U
OMOJIOTHUECKUX TPUCHOCOONEHUIT K pa3HOOOpa3HBIM KIMMATUYECKUM, TOYBEHHBIM H
OMOIICHOTUYECKUM yCIIOBHSM.

2.20.2 3apaum padoThI:

1. N3yuenne Mopdoiornyeckux OCOOECHHOCTEW CTPOCHHUsS PACTEHHH M WX OPraHoOB BO
B3aMMOCBS3M C AOMOTMYECKMMH M OMOTHUECKMMU (akTopaMu CpelIbl  pa3IUYHbBIX
KIIMMAaTUYECKUX 30H;

2. BrisiBeHNE B3aUMOCBSI3U MEX]y CTPYKTYPOH PACTUTENIBHOTO COOOIIECTBA U
YCIIOBHSIMU CPEIbI;

3. M3ydeHne aHaTOMUYECKUX aJanTalui pa3IuyHbIX OPraHOB pacTEHU B
Pa3HOOOPa3HBIX MECTOOOUTAHUSX

2.20.3 Ilepeyenb NpudOPOB, MATEPUAJIOB, HCIOJIb3yEMBbIX B JIA00paTOPHOIi padore:

1. leMOHCTpaTUBHBIN MaTepra

2.20.4 Onucanme (xoa) padoThi:

CnenaTh KOHCIEKT Ha TeMy «DKojormyeckass MopQoiorus pacteHuit». PaccMoTpers
OCHOBHBIE KJIaCCU(UKALIUU KUZHEHHBIX (POPM pacTEHHIA.

Bce pacrenus K. Paynkuep moapasnenui Ha TSTh THIIOB )KU3HEHHBIX (hopM.
1.®anepodutsl (Ph) — mOYKM BO30OHOBJICHHS, OTKDPBITHIC WM 3aKPBIThIC, PACIOJIONKCHBI
BBICOKO HaJl NOBEpXHOCThIO MouBbl (Bbime 30 cwm). Ilo koHcHcTeHIMM cTeOsA, MO BBICOTE
pacTeHus, MO PUTMY PAa3BUTHs JIMCTBBHI, MO 3alIUIICHHOCTH MOYEK MOApa3JensoTcs Ha 15
MIOJITHIIOB.

2. Xamedutsl (Ch) — 1mo4ku BO30OHOBIICHHS Yy MIOBEPXHOCTH MOYBHI WM HE BbIte 20—30 cwm.
[Toapa3nendroTcss Ha 4eThIPE MOATHUIIA.

3. T'emuxpunroputsl (HK) — mouku BO300HOBIEHHS Yy MOBEPXHOCTH MOYBBI MM B CaMOM
MIOBEPXHOCTHOM CJIO€ €€, 4acTO IMOKPBITOM MOACTUIKON. Bkitouaer Tpu moxaruna u Oosee
MeJIKHe MOJIpa3/IeNIeHusl.
4. Kpunrodpursl (K) — mOYKH BO30OHOBJIEHHUS CKPBITHI B TMOYBE (I€O(UTHI) WIH IOJ BOJOH
(remoduTeI u TUAPODUTHI). [ToapaznensroTcs Ha CeMb MTO/ITHIIOB.
5. Tepodutsr (Th) — B0300HOBIECHHE TOCIE HEONATONPUATHOIO BPEMEHH TOJa TOJBKO
CeMEHaMH.

MEeXKJIETHUKH HE TOJBKO YBEIMYMBAIOT TUIABYYECTh, HO M CIOCOOCTBYIOT PETYJISIIUU
razooOmMeHa. Y OOJBIIMHCTBA THJIATO(PHUTOB CHUIBHO PA3BUTO BETETATUBHOE pPa3MHOXKEHUE,
KOTOpOE BO3MEIIAeT OCIabJICHHOe CEMEHHOE pa3MHOKeHHue. [loOern cBeToIroOuBBIX pacTeHUI
JIOBOJIBHO TOJICTBIE, C XOPOIIO Pa3BUTON KCHIEMOW M MeXaHW4ecKoW TKaHbIo. JKapocToiikue
pacTeHusi XapaKTepHbl A CYXMX U JKapKuX oOjiacTeid 3eMHOro Imapa, TakXke Kak |
paccMoTpeHHble paHee KcepoduThl. Kaxaplii perHoH MpencTaBisieT coOOW TeppUTOPHIO, B
npeznenax Kotopoi ¢iopa Oosee MM MEHee OAHOPOIHA, OJJHOTHITHA, UMEET CBOIO CHeUU(pUKy U
B OOJIbIIEH WJIM MEHBIIEH CTENeHNU OTIIMYaeTCsl OT (IIOpHI APYTUX peruoHoB. boratctBo (ropsr
MOXKET OBITh O0YCJIOBJIEHO M HICTOPUUYECKUMHU MPUINHAMHU.
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