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1. KOHCHEKT JEKOUH

1.1. Jlekums Nel1 (2 yaca)
Tema: Brenenue B 60otanuky. PacturenbHast KieTka.

1.1.1.Bonpocel JieKIum:
1. Ucropust pa3BuThs OOTaHUKH Kak Haykd. Pazpenbr 6oTanuku. Poins OoTaHWYECKHUX 3HAHUN
JUI CTYZIEHTOB Hpodmisi» XpaHeHHEe U IepepadoTKa CelbCKOXO3SHCTBEHHOW MPOILYKIIHM.
3HayeHHEe pacTeHUH B MPUPOJE U KU3HU YEJIOBEKA.
2. ®opma u pazMepsl KiieTok. OCHOBHBIE OCOOCHHOCTH PACTUTENBHBIX KIIETOK.
3. [IpoTomnnacTt u ero nmpou3BoaHbIe. OpraHeyibl PACTUTEILHON KIETKHM. XUMUYECKUNA COCTaB U
(UBUKO-XMMHUYECKOE COCTOSIHUE MTPOTOIUIACTa. BKITFOUEHUS B KIIETKY.
4. JleneHue KICTKH. AMUTO3, MHUTO3, MEHO03.

1.1.2. KpaTkoe coaep:kaHue BONPOCOB

1. Ucropust pa3BuTus 00TaHMKU Kak Hayku. Pasgenbl 0oraHuku. Pouab 0oTaHMYeCcKHX
3HAHUI VI CTYJEeHTOB mnpopuias» XpaHeHHe M NepepadoTKa CeJbCKOXO03:iiCTBEHHOM
NpoAyKUHN». 3HAYEHHE PACTEHUIl B IPUPO/IE U )KMU3HU YeJI0BeKa.

3HayeHMe pacTeHHIl B MPHUPO/JE U JKU3HHU YeJI0BeKa

borannka — cioHasg cucTeMa HayYHbIX AMCIUI JIMH, U3yYaIOINUX PACTUTEIbHBIN MU
BO BCEM ero 6orarctBe (opM M )KM3HEHHBIX — MpOsBICHUN. BMecTe ¢ 30070rHel, u3ydaronien
JKUBOTHBI MHUp, OHA BXOJUT B COCTaB OMOJIOTUM — HAyKH O KHUBBIX CYILECTBaX, O KU3HU BO
BCEX €€ MPOSBIEC HUSX.

[lepBble NUCBMEHHBIE TPAKTAaThl O PACTEHUSAX IPUHAIEKAT TPEUECKOMY YUYEHOMY
Teodpacty (372287 rr. A0 H.3.), KOTOPOTO HA3BIBAIOT «OTLIOM OOTaHWKW». OH OMUCAN CBHIIIE
500 BUIOB pacTeHHH, CleiaB MOMBITKY MX KJIacCHU(PUKAIMK HA OCHOBE XU3HEHHBIX (GopMm. M3
0OTaHMYECKMX COYMHEHHUI /10 HaIlero BpPEeMEHHW JONIUIM JBe KHUTM Teodpacrta, B KOTOPBIX
0000111eHBI CBEJICHUS TT0 MOP(OJIOTHH, Teorpadun, METUIIUHCKOMY 3HAYCHHIO PACTCHHH.

JlanbHelimee pa3BUTHE OOTAHUKH B @aHTMYHOM MHUpe, 0cOOeHHO B [IpeBHeM Pume, nuto B
MIPUKJIAJHOM HaIIPaBJICHUU U KACAJIOCh B OCHOBHOM 3€MJIEJIEINS U MEIULMHBI. J[peBHEpUMCKUN
yuensiit [lnuauit Crapmmit (23—79 1. H.3.) HanKcan nepBblil y4eOHUK 10 OOTaHUKE, TOIIEIITHA
0 Hamux JIHed. B mepuoj cpeqHeBEeKOBbsS pa3BUTHE OOIIECTBA ILJI0O OYEHb MEAJICHHO U HE
CIOCOOCTBOBAJIO PA3BUTHUIO HAyK, T.K. MOTPEOHOCTH (PeogambHOro oOIiecTBa OBUIM OYEHb
OTPaHUYEHHBI, YTO OBLJIO CBSI3aHO C MEPUOJOM MHKBU3ULIMU KaTOIMYECKOH IepKBH, 00pbOOii ¢
epecsiMH, Hay4HBIM IMO3HAaHUEM IPUPOJBL. B 3T0 Bpems pa3BuTHE OOTAaHUKH MTPHOCTAHOBHIIOCh.

[TepenoMHBIi MOMEHT B HMCTOPHUH OOTAaHWKW HACTYNWI B KOHIlE XV BeEKa, B JMOXY
BEJIMKUX Teorpaduyeckux OTKphITUi. M3 3aMOpPCKMX CTpaH CTald MPUBO3UTh HOBBIC BHIIBI
pacTeHuii, BO3HUKJIa HEOOXOJUMOCTh B UX MHBEHTApU3AllMU, T.€. ONHMCAHWU, HAUMEHOBAaHUM U
KiIaccupukanuu. B 310 Bpemst 3ap0oKIal0TCs U pa3BUBAIOTCS (POPMBI COXpPAHEHUS PACTCHUN JUIS
WX CpaBHUTENBHOTO M3ydeHUs. B cepenune XVI Beka ObUIO MOJIOKEHO HAYaJIO TepOapu3aIinm.
Bosnukaror nepBeie Ootanmdeckue caapl B Urtamuu (1540 r. — B [lagye, 1545 1. — B Ilugze),



HIseitiiapun (1560 r. — B Ltopuxe). Hemenkuii xynoxxauk Ansopext Hiopep (1471-1528),
WLTIOCTPUPYS OOTaHHUYECKHUE KHUTH, CO3/IaeT BEJIMKOJICIHbIE TPaBIOPhl PACTEHUH.

Boeigarommiics  aHrimiickuit - ectectBoucmeiTarens  Pobepr  ['yk  (1635-1703)
YCOBEPIICHCTBOBAJI MHUKPOCKON W TMPU PACCMOTPEHHM cpe3a MpPOOKH OOHApYXWJ, YTO OHa
COCTOMT M3 KpOXOTHBIX siueek. B 1665 r. oH omucan pacTUTENbHbIE KJIETKHM M BBEJI TEPMUH
«cellulay, uyTo Ha naTeiHU O3HauaeT «kieTka». Mapdemno Manenuru (1628—-1694) nu Heemuii
I'pro (1641-1712) nonoxunu HavanoaHa TOMHHM PAacCTCHUH, ONMHUCAB KICTKH, TKAHU Pa3IMYHBIX
BUJOB W MX 3HadyeHue. B 1671 r. oHM, HE3aBUCUMO ApPYr OT Jpyra, BBITYCTUIW KHHUTHU C
OJIMHAKOBHIM Ha3BaHUEM «AHATOMUS PACTCHUID.

Cucremaruka u onmcarenbHas mMopdomorust XVIII B. gocturia BeICIIEro pa3BUTHS B
Tpyaax mBenckoro 6otanuka Kapna Jlunues (1707-1778). B 1735 r. JIunHe# BBITyCTHII KHUTY
«Cucrtema TpUpoOIbl», IA€ KIacCUPUIMPOBAT PACTEHUS 10 CTPOEHUIO OpraHa pa3MHOXKEHUS —
aaapores. OH Beimenun 24 kinacca. DTa cucrema ObUla MCKYCCTBEHHA, T.K. B €€ OCHOBY OBLIO
MOJIO’KEHO HE POJICTBO PACTEHUIA, a CXOICTBO HEKOTOPHIX MPU3HAKOB.

3HauUUTENBHBIMU ycmiexamMu B OoraHuke ObT oTMeueH XIX Bek. Odopmunnch u
BO3HUKIIM Takue pas3jeiibl, Kak (u3noyiorus, reorpadus U SKOJOTHUsS pacTeHHH, reo0OTaHUKaA,
naneo0oTaHuKa, sMOpuoiorus u T.4. Bo Bcex pazzmenax O0oTaHUKM ObLT HAKOIUIEH OTPOMHBIM
(dakTHYeCKui MaTepuall, 4To co3aaino 0a3y s o0oOmarmmux Teopuid. BakHeHmmmMu u3 HUX
CTalli KJIETOYHAS TEOPHsI U TEOPUS IBOIIOLMOHHOTO PA3BUTHUS KU3HH.

B 1838 r. nemenkwuit 6oranuk M.11Inelinen ycTaHOBUII, UTO KJIETKA — 3TO YHUBEpCAIbHAs
CTPYKTypHasi e€AuHMIAa B Tene pacteHuil, a B 1839 r. 3oomor T.IlIBaHH pacnpocTpaHusl 3TOT
BBIBOJI M Ha JKMBOTHBIX. Pa3paboTka KIIETOUHOI TeopHHM oOKa3ajda OrpOMHOE BIIMSHHE Ha
JabHEWIIee pa3BUTHE OMOJIOTUH | MOJIOKHIIA HA4alo IUTOJIOTHH.

[TosiBnenue »BomonmoHHOW Teopuu Yapnwza [lapBuna (1809-1882) cramo Havamom
HOBOU 3IOXHU B PA3BUTHH BCEX OMONOTUYECKNX HayK. Hadamncs HOBBIN MEPUOJ VIS CUCTEMATUKU
— DBOJIIOIIMOHHBINA ((UIOTEHETHYECKUI), T.€. BO3HUKJIA HEOOXOAMMOCTh OOBEIUHSITH B OJHHU
TaKCOHBI BUJIbI, €IUHBIC 110 TIPOUCXOXKICHHIO, a HE [0 BHEIITHEMY CXOICTBY.

Ponb 3enenbix pacTeHuil B Ipupojie MOKHO OXapaKTEpU30BaTh CIEIYIOMNUM 00pa3oMm:

1) obecneunBaioT aTMOC(hEpHBIA BO3AYyX KHCIOPOJOM, HEOOXOAMMBIM JJs JBIXaHUS
OOJIBIITMHCTBA OPTAaHU3MOB;

2) B mpomecce (OTOCHHTE3a, HCIONb3YS COJIHEYHYIO OJHEpPIUio, CO3/[al0T U3
HEOPraHMYECKUX BEIIECTB U BOJIbI OIPOMHbBIE MacChl OPraHMYECKUX COCAMHEHUH,

KOTOpBIE CITYXkAaT MUIIEH CaMUM PACTCHUSIM, KHBOTHBIM U YEIIOBEKY;

3) B OpraHMYecKOM BEIIECTBE 3€JICHbIX PACTCHHUI HaKaIUIMBAaeTCs COJTHEYHAs SHEPrus, 3a
CUET KOTOPOM pa3BUBAETCs )KU3Hb Ha 3eMIle;

4) pacteHusi NOJAEPKUBAIOT IPUPOAHOE PaBHOBECHE KPYrooOOpOTa BEUIECTB U SHEPIHU
B Onocepe 3emun.

UcknrountenbHa posib pacTeHUW B JKM3HM denoBeka. Cpeau pacTeHHil THUIIEBOTO
Ha3HAuYEHUS B MEPBYIO OUEPEIb CIeyeT Ha3BaTh 3€PHOBBIC KYJIbTYPbl, 0OCOOCHHO MILIECHHILY, PHC,
KyKypy3y. LIupoko HCOnb3yIOTCSl B TUTAaHUK OBOUIH, TUIOABI, KOPHEIIObI, ITOAbI, IPOTYKTHI,
KOTOpBIC TOJYYalOT M3 CAaXapOHOCHBIX, XKHUPOMACIUYHBIX, OPEXOIUIOMHBIX, MPSHOBKYCOBBIX
KynbTyp. HempepbIBHO BO3pacTaeT UCIOIb30BaHUE YEIOBEKOM BCEX BUIOB CHIPbSI, MOIYy4aeMOT0
u3 jeca.

OcHoBHbIE pa3zienabl 00TaHUKH

Beinensior cienyromnye pa3aensl O0TaHUKH:

Mopoorus pacTeHuil U3ydaeT BHEUIHEE CTPOCHHE PACTEHM, OTAEIbHBIX OPraHOB, UX
BUJOM3MEHEHUS B 3aBUCUMOCTH OT YCIIOBHUI CPEIbI;

aHaTOMHUS UCCIIEyeT BHYTPEHHEE CTPOCHUE PACTEHUM, UCTIOIb3YsI ONTHYECKHE TPUOOPHL;

[UTOJIOTHS U3Yy4aeT CTPOCHHE U (DYHKIIUU PACTUTEIBHBIX KIIETOK;

THCTOJIOTHS U3y4YaeT TKaHH, UX paclojiokeHue, PyHKIIMOHAIbHBIE 0COOEHHOCTH;

(bU3MONOTHs UCCIIEAYET KU3HEHHBIE TPOLIECCH, MPUCYIUE pacTeHusIM (0OMEH BEIIECTB,
pOCT, pa3BUTHE U T. 1I.).



CucrtemaTtuka CTaBUT Mepes COO0H HECKOIBKO IeNeit:

* OIMCaTh BCE CYIIECTBYIOUINE BUIbI;

* KJTaccu(puIMpoBaTh UX MO Oo0JIee KPYIMHBIM TaKCOHAM;

* BOCCTAHOBUTD ITYTH BOJIIOIIMOHHOTO Pa3BUTHSI PACTUTEIHLHOTO MUPA.

[TaneoGoTanmKa U3y4aeT BHIMEPIINE BHJIBI, TOLIEAIINE 0 HAC B BUJIE OKaMEHENIoCTel 1
OTIIEYaTKOB B TOPHBIX MOPOJAaX, U TEM CaMbIM IOMOTaeT BOCCTAHABIMBATH JTAllbl Pa3BUTHUS
PacTUTENIBHOTO LIAPCTBA.

DUTOICHOJIOTUS M3ydaeT PacTUTEIbHBIE coo0mecTBa ((PUTOIEHO3bI) U B3aUMOICHCTBHS
MEXy UX KOMIIOHEHTaMHU.

['eorpadus pacreHmii W3ydaeT pacmpenercHUe BHUIOB pPACTEHUH M (PUTOIIEHO30B IO
MOBEPXHOCTH 3€MJIM B 3aBUCMOCTH OT KIIMMATa, IOYBbI U T€0JIOTUYECKOI HCTOPHH.

DKOJIOTHSi— HCCelyeT B3aUMOOTHOILIEHHUS PAacTEeHUIl IpYyr ¢ APYroM U C YCJIOBUSMHU
OKPYKaroILEH Cpeabl.

2. @opma u pa3mepbl KJIeTOK. OCHOBHbIE 0CO0EHHOCTH PACTUTEIbLHBIX KJIETOK.
Knerka — ocHoBHas ¢popMa opraHusaiiiu >KMuBOi MaTepuu, 371€ "MEHTapHas €AMHULIA
opranusmMa. OHa npejcTaBiIsgeT co00i CaMOBOCIIPOM3BOIAIIYIOCS CUCTEMY, KOTOpasi 00oco0ieHa
OT CpeZIbl U COXPAHSET ONPEACTICHHYIO KOHLIEHTPAIIMIO XUMHUUYECKUX BEIIECTB, HO
OJIHOBPE "MEHHO OCYIIIECTBIISICT MOCTOSIHHBIN 00MeH ¢ Hell. KieTka kak XxuMuuec—Kas cucrema
COXpaHseT CTabMILHOCTH (TOMEOCTa3) B Mpoliecce 0OMeHa ¢ OKpyskaromiei cpenoi. Posb
Oapbepa urpaer miazmMaruueckas MeMO—pana. Kaxxaast kiieTka UMeeT [UTOIUIa3My 1
reHeruueckuii Mmarepuai B popme JJHK, xotopast perynupyer >Ku3Hb KICTKA U BOCIPOU3BOIUT
ce0s1, Omaroapst uemy 00pa3yrTCsl HOBbIE KIETKU. EAMHCTBO KJIETOUHOTO CTPOCHHS
OpPraHU3MOB MOATBEPKIAAECTCA HE TOJIBKO CXOJICTBOM CTPOCHHUSI Pa3IMUHbIX KJIETOK, HO U
CXO/ICTBOM XMMHUYECKOI'0 COCTaBa U MpoieccoB oOMeHa. HykiienHOBbIE KMCIIOTHI U O€NKH,
MPOIIECCHI UX CUHTE3a U MPEBPAIICHUN YHUBEPCATbHBI U MPUHITUITHAIBHO OJTU3KH B KJIETKAX
BCEX JKUBBIX OPraHU3MOB.

BrniepBbie yBuIen U onucal KJIETKY aHIVIMHCKUM ectecTBoucnbiTaTenb P. ['yk B 1665 T.
PaccmarpuBasi B MUKPOCKOI TOHKHH cpe3 OyThUIOUHON TpoOku, ['yk 0OHapyX i, 4To OHa
COCTOHUT U3 MHOTOYHCIICHHBIX KaMep, Ha3BaHHBIX UM KJIeTKaMmH. Tak Kak mpoOKa MpeCcTaBIIsIeT
co00i1 MepTBYI0 TKaHb, MYCThIE KIJIETKU KOTOPOH COCTOSIT TOJIbKO M3 000JIOUEK, TO JIOJIFOE
BpEMsI CUMTAJIM, YTO TJIABHOM YacCThIO KJIETKH U siBsieTcs ee cTeHka. CoBpemeHHuku P. ['yka M.
Mansnuru (1671) u H. I'pro (1682) BnepBbie omucanin MUKPOCKOIIUYECKOE CTPOCHUE OPTraHOB
pacTeHMii, TOATBEPANUB UX KIETOYHOE CTpoeHHe. OHM CUMTAIU, YTO KIETKHM — 3TO MELIOUYKH
WIH My3bIPbKH, HAMOJIHEHHBIE CIM3UCTBIM coliep:kuMbIM. H. I'pio momnarai, 4To cTeHKH KJIETOK
0o0pa3oBaHbI MEpEIVICTCHUEM HU TEH, KaK y TeKCTUJS (OTCIO/Ia TEPMUH «TKaHu»). B 1676 r. A.
JleBeHryK OOHapy>XWJ OKpallleHHble BKJIIOYEHHS Y BOAOPOCIEH W B KIETKaxX BBICHIMX
pacTeHwii, onucan XpoMaTo(opsl CIUPOTHPHI, XPOMOILIACTBI, OT "KPBLIT MUP MUKPOCKOTTHYECKUX
oprauu3moB. B XVII u XVIII BB. roc—moACTBOBAJIO MPEACTABICHUE O TOM, YTO OCHOBHBIE
JKU3HEHHBIE CBOW-CTBA KJIETKHM CBsi3aHbl C €€ CTeHKOW. CoaepKMMOMY KIJIETKM OTBOJWIIACH
BTOPOCTEIECHHAsI POJIb MUTATEILHOIO COKAa WM pacTuTesbHOM ciau3u. Tonbko B XIX B., korma
YCOBEPIIEHCTBOBAIACh MMKPOCKONMYECKAss TEXHUKA M HAKOIWJIMCh JJaHHBIE O BHYTPEHHEM
COAECP)KUMOM KJIETKH, €My CTalu IpujaBaTh J0JbkHOe 3Hauenwe. B 1831 r. P. bpoyn
0o0Hapy KW B KJIETKE SAPO M OIHKCAJl €ro B KauecTBEe BaxkHelIero oopaszoBanus. B 1839 r. Su
[TypkuHbE Nan CIU3UCTOMY COAECPKUMOMY KIETKU (00s3a—TelIbHOMY KOMIIOHEHTY) Ha3BaHUE



«IpOTOIUIa3May, YOSTUBIINCH B TOM, YTO UMEHHO OHO, a HE KJIETOYHBIC CTEHKH MPEICTABISET
co00i1 xKHMBOE BEIIECTBO, MMO3IHEE OBLI BBEIEH TEPMUH «IIUTOIIa3May (LUTOIUIa3Ma + + sapo =
IPOTOIIA3MA).

Takum obOpazoMm, k koHIity 30-x rogoB XIX B. ObUIM OTKPBITHI OCHOBHBIC KOMIIOHCHTHI
KIIETKH, C(POPMHUPOBANIOCH MPEACTABICHUE O KIETKE KaK CTPYKTYpHOU U (YHKIIMOHATHHON
€MHMIIE KUBBIX OPraHU3MOB, KOTOpOE MOJYYHJIO Ha3BaHHe KieTouHoM Teopuu. Kierounas
Teopus Obla chopmynupoBana B padorax 6oranuka M. Illneiinena (1838) u 30o0mora T, [lIBana
(1839). Onm yTBepKIaau, YTO KJIETKAa — €IWHAs dJEMEHTapHas CTPYKTypa BCEX >KHBBIX
oprann3MOB. CyIlIeCTBEHHBIM JIOTIOJTHEHUEM K KJIETOUHOH TEOPUU OBLIO M OTKPHITHE JCICHUS
kietok (padorer M. Uuctsakora, D. CtpacOyprepa u ap.). P. BupxoB B 1858 r. obocHOBan
MPUHIUI TPEEMCTBEHHOCTH KJIETOK IyTEeM JIeJIeHUs (KaXK —/1ast KJIeTKa OT KJIETKH).

Pa3BuTHe yueHUs 0 KJIEeTKe 1110 MapajljIesIbHO C YCOBEPIIEHCTBOBA"HUEM MUKpoOcKona. B
koHile XIX B. mosiBUJIaCh BOBMOXKHOCTh M3y4aTh OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH,
HaKOIMMWINCh JaHHbIe 00 uX QyHKImsIX. B 1866-1888 rr. ObL1M OTKPBHITHI XpoMOcoMbl, B 1880-
1883 rr. — xnopomutactel, B 1890 r. — mMurtoxonapuu, B 1898 r. — anma—par 'onpmxu. K
3TOMY BpPEMEHU OTHOCUTCS O(OpMIIEHHME LUTOJIOTUM Kak Hayku o kieTke. K KoHIly Beka
CBETOBOM (MJIM ONTUYECKHIT) MUK POCKOII MIOYTH JOCTHT TEOPETUUECKOTO Mpeesa pa3peiieHus,
OTPAaHU YEHHOT'O JIJIMHOW CBETOBBIX BOJH. COBpEMEHHBIE €r0 MOJEIHN NA0T yBE-IUYEHUE OT 56
10 2500 pa3. Pazsutue nuronoruu 3ameanuinock. [loss—uenune B 30-e roabl XX B. 3JIEKTPOHHOIO
MHUKPOCKOIIA, MMO3BOJISIFOIIETO HCIOIb30BaTh BMECTO CBETOBOI'O M3JIyUYEHHUS IYYOK DJIEKTPOHOB,
PO U3BEJIO PEBONIONUIO B Orosoruu (Tadi. 2). CTaro BO3MOKHBIM MOy UHTh pa3pelieHue B
500 pa3 Gousibiie, yeM B CBETOBOM MHKpockone. Co31aBaeMoe YBEIUYCHHUE JOCTATOYHO, YTOOBI
pa3IuuUTh YIbTPACTPYKTY "pPbl KIETKH, KpymnHble Mosiekyiabl. C 1946 r. 3ieKTpOHHBII
MUKPOCKOII MOJTY4YHJI HIUPOKOE PacIpoCTpaHEeHHEe B OMOJIOTHH, JaB BO3MOKHOCTh HCCIIEA0BATh
TOHKOE€ CTPOEHHE KJIETKH, KOTOPOE MOJIYUUIIO HA3BAHUE YIbTPACTPYKTYPHI.

3. IIporomiact u ero mpousBoaHble. OpraHenibl pacTUTENbHON KICTKH. XUMHYECKHI
€oCcTaB M PU3UKO-XMMHYECKOE COCTOSTHHE NPOTOIIACTA. BKIIIOUEHHS B KIIETKY.
IIpoTomiact MOXHO MOAPA3AECIUTh HA IUTOIUIA3MY U sapo. [luTomiazmMa cocTout us

THAJIOIUIa3Mbl ¥ OpraHesul. [ nanoriazma npeacTaBiser co00i HeMPephIBHYIO BOJHYIO
KOJUTOMIHYIO a3y KJIETKH U 00JIafaeT OMpeesIeHHOM BA3KOCThI0. OHA COCOOHA K aKTUBHOMY
JBIDKEHUIO 32 CUeT TpaHCc(hOopMaluyi XUMUYECKOH SHEPTHH B MeXaHu4ecKyto. [ nanormnasma
CBSI3BIBAET BCE HAXOJSIIMECS B HEMl opraHesisl, o0ecrneunBasi UX MOCTOSTHHOE B3aUMOJICICTBHE.
Yepes Hee UIeT TPAHCIOPT aMHUHOKHCIIOT, KUPHBIX KUCIOT, HYKJICOTHIOB, Caxapos,,
HEOpPraHUYECKUX MOHOB, epeHoc ATO.

Opranemisl — 3TO CTPYKTYpHO-(YHKIIMOHAJIBHBIE €IWHUIBI IMTOIIA3MBI. B KileTke
BBIJICJIAIOT TpPU THIIA OpraHelUl: HeMeMOpaHHbIe, OJHOMeMOpaHHbIE W JAByMEMOpaHHBIE.
PaccMmoTpum cTpoeHue opraHesi, MPUCYIINX PACTUTEIHHBIM KICTKaM.

Hecmotpst Ha orpomHOE pazHoOOpa3ue, KISTKH PaCTEHUN XapaKTepU3YIOTCS OOITHOCTHIO
CTPOCHHSI — 3TO KJIETKH dYKapHOTHYECKHe, uMeromue ohopmiieHHoe sapo. OT KIETOK APYrux
E)yKapI/IOT — JXUBOTHBIX U I‘pI/I60B X OTJINYArT CJIGILYIOH_II/IG OCOGGHHO_‘CTI/IZ HaJIU4ueC IJIaCTHUO,
IIEJUTFOJIO30TIEKTHHOBAsI  JKECTKasi KJIETOYHAs CTEHKa KHApY)XH OT IHUTOIIa3MaTHYeCKOU
MEMOpaHBI, OKPYXAIOIIeH T00YI0 KIETKY; XOPOIIO pa3BHUTas CUCTEMa BAaKyOJeH; OTCYTCTBUE
LEHTPUOJICH NTPU JETICHUH.

HI/ITOHJIaBMa — 06;13aTeana;1 qacCTb )I(I/IBOI>'I KIJIICTKHU, TAC HpOI/ICXO_‘,Z[}IT BCC Hpoueccm
KJIETOYHOTO 0OMEHa, KpOME CHHTE3a HYKJIIEMHOBBIX KHCIIOT, COBEpIIaro-Iierocs B sape. OCHOBY
OUTOIINIa3MBbl COCTABJIACT €€ ManI/IKC, WJIN ruajoIinjiadma.



I'manomnasma - GecrBeTHas KOJUIOMIHAs CHCTEeMa, KoTopas obiamaer (pepMeHTaTHBHOM
aKTUBHOCTBIO, — cpefa, oOecreyuBaromas B3auMO JIEUCTBHUE BCEX CTPYKTYpP IUTOIIa3MBI.
l'mamonnasma mpoHW3aHA MHUKPOTPyOOUKAMU U MHKpO(UIAMEHTaMHU, IOJIUMEPHU3alUsI U
pacmag KOTOpPbIX OOECHeunBalOT OOpaTUMBIE IEPEeXOAbl €€ YJYacTKOB M3 30Js B Tellb.
MukpoTpyO0OUKH — HaIMOJICKYJISIPHBIE arperaThl CO CTPOTO YO "PSA0YCHHBIM PACIIOIOKECHHEM
MOJIEKYII.

OYHKIUU THATOIIA3MBbL:

1. CocraBiisieT BHYTPEHHIOIO Cpey KIETKU

2. OObeanHsET BCE KICTOUYHBIE CTPYKTYPHI.
3. Onpenenser MECTOMOJIOKEHUE OPTaHOUIOB.
4. ObecneunBaeT BHYTPUKIETOUHBINA TPAHCIIOPT BEIIECTB.

[InazmanemMma — Hapy)KHasl IUTOIUIa3MaTUYeCKass MeMOpaHa, OTAENSeT [UTOIUIa3My OT
KJICTOYHOM CTeHKH. MrpaeT BaxXHYIO pojib B 0OMEHE BEIIEeCTB MEX1y LUTOIUIa3MOM U BHELIHEH
cpenoil, B TOCTPOEHUM KJIETOYHOM CTEeHKW. WM3HyTpum CBA3aHa C  COKpPaTUMBIMH
MUKpPO(PWIAMEHTAMH  TOJCTHJIAIONIETO  CIOST  THAJOIJIa3Mbl, KOTOpble 0OOecmedn "BaroT
U3MEHEHHE €€ (QOpMBL. YYacTBYyeT B MEXKKJIETOUHBIX KOHTAaKTaX, 0Opa3yeT BBIPOCTHI U
BIISIYMBAHUS B AKTUBHBIX KJIETKaX.

ToHomulacT — BHYTpEHHSAs BakyoJsipHas MeMmOpaHa, WrpaeT OapbepHYI0 pOJib,
orpenensst BO MHOTOM (hU3HOJIOTHYECKHUE CBOW "CTBA KJIETKHU.

DHJOIIA3MATHYECKasl CE€Th, HHIOIIA3MATUYECKUH PETUKYIYyM - OTO HENPEpPHIBHO
M3MEHSIOIASICS CUCTEMa YJIbTPAMUKPOCKOMMYECKUX TMY3bIPbKOB, IIMCTEPH, KaHAJBIIEB.
Kananbupr OTIC nepexoasiT B HApYKHYIO SIEpHYI0 MeMOpaHy. YacTh KaHAJBIIEB MEPEXOIUT U3
OJTHOW KIJIETKH B Jpyrue, odecrieunBas cBsi3b Mexay HuUMHU. DIIC moanepk uBaeT CTPYKTYpY
LIUTOIUIA3Mbl M CIY’)KUT OCHOBHBIM BHYTPHUKJIETOYHBIM TPAHCIOPTHBIM IYTEM, IO KOTOPOMY
NEPEIBUTAIOTCS BEILIECTBA.

CymectByeT nBa Buaa memopan JIIC:

1. rJIaiKasi — 371eCh HaXoIATCs (pepMEHTATHBHBIE CHUCTEMBI, yYaCTBYIOIINE B CHHTE3€
KHUPOB, YIIIEBOJIOB, TOPMOHOB, HAKOIUICHUU W BBIBEACHUH SIOBUTHIX BEIIECTB;
2. HIepoxoBaTasi — Ha ee MeMOpaHe HaxonsaTcs pruOocombl. OCHOBHAs (YHKIHS —

CUHTE3 U TPAHCIIOPTHUPOBKA OEIIKOB.

DHJoMmIa3MaTudeckass CeTh — 93TO 00mias BHYTPHUKJICTOYHAS CHUCTEMa, MO KaHaiaM
KOTOpPOM OCYIIECTBIISIETCSl TPAHCHOPT BEIIECTB, U Ha MeMOpaHaxX 3TUX KaHaJIOB HaXOIATCS
MHOTOUYHCJICHHBIE ()EPMEHTHI, 00ECIICYNBAIOIIIE KU3HEIEATEIIEHOCTh KIETKH.

Anmapar Tombmxu (komrieke ['ompmku). COCTOMT W3 OTACIBHBIX JAUKTHOCOM U
ny3bIpbKOB ['onbku. JIMKTHOCOMBI — OpraHeNbl, MpeA-CTaBistone coboil nmauku (2...7 u
0oJjiee) MIOCKUX OKPYIJIBIX IHCTEPH, OTPAHMUYEHHBIX MEMOpPaHON M 3aNOJTHEHHBIX MaTPUKCOM.
[To kpasiM IUCTEPHBI MEPEXOAIT B COCTOSIIYI0 U3 TpyOouek ceTb. OT 3TOM CeTH WM OT Kpas
HUCTEPH OTWICHSAIOTCA My3bIpbKU ['onbmxu. I{ucrtepusl anmapara [onbmxku — mociaeaHuit
y4aCTOK MHOTHX OO0 'MEHHBIX peakuuid. 37ech HaKalUIMBAIOTCS, KOHJCHCHUPYIOTCS U
YIaKOBBIBAIOTCSA BEILECTBA, MOJIEKAIIME H3O0SUUU WIM YAAICHHIO W3 LH-TOIUIA3MBI,
Yy>KEepOJHbIC, OBUTHIE U T. 1. AnmapaT ['oJabIku — MECTO CUHTE3a MOJIUcCaXapuioB, UAYLIUX
Ha MOCTPOEHUE KIETOYHON CTEHKH, B HEM (POPMUPYIOTCS JTU30COMBI.

JIu3ocoMbl — OKpyrible OJHOMEMOpPAaHHBIE OpTraHeNUIbl, B MATPUKCE KOTOPBIX
COJIEpP’KUTCS OOJIBIIOE YMCIO TUIPOIUTHUECKUX (epMeHTOB. JIM30COMBI OCYIIECTBISIOT
BHYTPUKIICTOYHOE  IepeBapuBaHue, aBTonu3. JIOKanpbHBIA  aBTONM3  OOECTeYnBaeT
MCIIOJIb30BaHUE YaCTHU IIU TOIJIA3MBblI JIJIs TOACP KaHUS )KUZHECTIOCOOHOCTHU BCEH KIETKH.

Cdepocombr — okpyrasie Tenbiia guamerpom 0,5-1 MKM., OCYIIECTBISIOT OMOCHHTE3
JKUPOB.

Muroxonnpuu. OKpyriable WIA UWIMHIPUYECKUE, PEKE HUTEBUAHBIE OpraHesuibl,
BUJMMBIE B CBETOBOM Mukpockon. JlnmHa wux pocturaer 10MkMm, aumamerp 0,2...1.Mkwm.
MUTOXOHAPUN HMEIOT JBYMEMOpAHHOE CTPOCHHE, BHYTPH — OCECCTPYKTYpPHBIM MAaTpPHKC.
BHyTpennsis MeMOpaHa o0pa3yeT BBIPOCTBI — KPHUCTBI, KOTOPbIE B PACTUTENBHBIX KJIETKax



00BIYHO UMEIOT BUJI TpyOouek. OCHOBHAs (GYHKIMS MUTOXOHAPHI — oOpa3oBanue sHepruu. Ha
BHYTPEHHUX MeMOpaHaX MUTOXOHJPHI B IpPOIECCe BHYTPUKIETOUHOTO JBIXaHUS MPOUCXOIUT
a’po0HOE OKHUCIIeHHE MeTabOIUTOB (IPOAYKTOB OOMEHA BEILECTB) C BBIIEICHUEM JHEPTUU.
MUTOXOHIpHM — OCHOBHOM ammmnapar KJIETKH, B KOTOPOM XMMHYECKas SHEprus MeTaboJIUTOB
IpeBpaIaeTcs B 3HEPTUI0 Makpospruueckux (ocharusix cszeit AAD u ATO, yrunmsupyembix
KJIETKOW B MPOLECCE )KUZHEAEATEIbHOCTH.

[Inactuael. 3T0 OpraHesuibl, XapakTepHble UCKIIIOUUTENBHO JIJISl pac-TUTEJIbHBIX KJIETOK.
B HUX npoucxXoauT nepBUYHBIN U BTOPUYHBIN CUHTE3 YriieBOA0B. Dopma, pa3Mepbl, CTPOECHUE U
GyHKIUY acTua pa3nudHbl. [1o okpacke (HAIMYUIO WIH OTCYTCTBHIO MHUTMEHTOB) PAa3IHYaOT
TPU THNA TUTACTHU]L:

I. JleiikommacTel — OECIIBETHBIC IIJIACTHIIBI, B KOTOPBIX MPOUCXOTUT CHHTE3
KpaxMaya U3 MOHOCaXapuJ0B U THCAXaPHUIOB.

2. XJ0porIacTsl — 3€JIeHbIE TUIACTU/IBI, BKIIIOYAIONUE MTUTMEHT XJIOPO(GUILI, B HUX
OCyIIeCTBIsIeTCs mpoiiecc poTocuHTesa.

3. XpoMOIUTaCThl — CONEPHKAT Pa3IMYHbIE MHUTMEHTHI, OOYCIIaBIUBAIONIUE SPKYIO
OKpacKy IIBETKOB M IJIOJOB.

Bo3MoxHO B3anmMHOe mpeBpa—mieHue miactua. OObIYHO B KJIETKE BCTPEYAETCS TOJBKO
onvH Tun mnac—TuA. [lmactuael  pa3BuBarOTCS M3 OpoIulacTHi  — - chepuueckux
Henud e peHINMPOBAHHBIX TEJEl, KOTOPhIE COJEPKATCS B PACTYIIMX YacTAX pacTe HUU (B
KJIETKaX 3apojbliia, 00pa30BaTeIbHON TKaHH).

Anpo.

Snpo - BaxHe#mas kieTouyHas CTpykrypa. OyHKumu:

- XpaHEHHE U BOCIPOM3BEICHUE TeHETUYECKOH HH(opMaIy;

- peryIsiiusi mporeccoB oOMeHa BEIIeCTB, MPOTEKAIOUINX B KIETKE;

- YIOpaBISAET KU3ZHEIAEATEIBHOCTBIO KJIETKH, PETYJIUPYET KIETOYHBIE IMPOLIECCHI: POCT,
pa3BuTHE, CUHTE3 OEJIKOB, U T.II.

- peryiaupyer nesTeIbHOCTh OpraHell KJIETKH.

BoNbIIMHCTBO KJIETOK MMEIOT OJHO SIIPO, HO OBIBAIOT U MHOTOSIZICPHBIE KIETKH.
Snpo Bcerma OKPYXEHO LHUTOIIa3MOM, OOBIYHO OHO INAPOBUAHOM (OPMBI, MOXKET OBITH
BBITSIHYTHIM. @opMma siipa 3aBUCUT OT (OpMbI KJIEeTOK. BenuuuHa sigpa pasnuyHa, ITuameTp
npumepHo10-20 MKM.

Snpo mpencraBiseT coOOW KOUIOMAHYIHO CHCTEMy, HO Oojiee Bs3kyr. Ilo
XUMHUYECKOMY COCTaBY OHO PE3KO OTIMYAETCA OT APYTHX OpPraHesyl BBICOKMM COJEp)KaHHEM
JHK. B nHem cocpenoroueno 99% JIHK kneTku, a Takke B 3HAUMTEIbHBIX KonndecTBax U-PHK
u p-PHK.

SAnepnast o60s104Ka.

Cocrour u3z 2 wmemOpaH, pa3leNCHHBIX MEPUHYKICAPHBIM TPOCTPAHCTBOM,
KOTOpOE 3all0JHEHO OecCTpYKTYpHBIM MaTpukcoM. HapyxHas sgepHas memOpaHa, Ha KOTOPOM
pacnionaraiorcss pubocomsbl, coequHeHa c¢ kaHaiblamu OIIC. XapakTepHas 0COOEHHOCTb
AIEpHON OOOJIOUKH — HaJlM4YHe IMOp, Yepe3 KOTOphIE MPOUCXOTUT OOMEH MOJIEKYJaMH MEXIY
SAPOM U LUTOIUIa3MOu. T.0 SApO CBSA3aHO HE TOJIBKO C LUTOILIA3MOM, HO M C BHEKJIETOYHOU
cpenoil.

S nepHblit COK.

DT0  OECCTPYKTYpHBIH  MATPUKC, 3amlOJHSIOMMA  MPOMEKYTKH  MEXITY
CTpYKTypaMmu sijpa. B ero cocrase ¢epmeHThI, Oenku, CBOOOTHBIE HYKICOTUIBI, HEOOXoIumee
st noctpoenust mosiekyn JJHK u PHK, AT®, Bce Buast PHK.

3/1ech HAKaTUMBAIOTCS MPOIYKTHI IEATEIbHOCTU SAJIPBILIKA U XpOMaTHHA. SIIepHBIA COK -
3TO AKTUBHBIA KOMIIOHEHT S1pa.

XPpOMOCOMHO — SIICPHBIN KOMIIIEKC.

XpoMocoMbl — BakHeHmas 4dactb sapa. Ouu coctosaT u3 JHK u ocHOBHBIX
0enkoB THCTOHOB. B mHTEp(da3zHOM sipe XpOMOCOMBI JeCIUPATU3UPOBAHHBI U BHUIHBI B BHJIC



TOHKHUX HUTEH. B mensimmxcst KjaeTkax XpoOMOCOMBI CHIIBHO CIIMPATU3YIOTCS, YKOPAUMBAIOTCS U
pUOOPETAIOT KOMITAKTHBIE pa3Mephl U GopMmy.
XpoMaTuH — CIUPATU3UPOBAHHBIE U YIUJIOIIEHHbBIE YYACTKH XPOMOCOM.
XpoMocoMa — caMOCTOsITENIbHAs siIepHasi CTPYKTYpa, UMEIoLIasi MIEPBUYHYIO MEPETHKKY
u mwieun. [lepBuuHas mepeTsikka (LIEHTpoMepa)- 3TO 00JacTh, K KOTOPOH BO BpeMsl JeIICHUs
KJIETKW IPUKPEIUISIOT HUTH BepeTeHa Jenenusd. LlenTpomepa aenut XxpomocoMy Ha 2 miieya.
S npeiuiko.
DTO TUIOTHOE MIAPOBHIHOE TEIbIle BHYTPH sifpa. X MoxkeT ObITh HECKOJIBKO. Bo
BpEMsi MUTO3a SIAPBIIIKYA UCUE3AI0T. SIAPHILIKO HE SBIISETCS CAMOCTOSATEIBLHON CTPYKTYPOH sijpa.
OHo oOpa3yercs BOKpPYr YydacTKa XpOMOCOMBI, KOTOPBIA Ha3bIBaeTCAd  SAPBIIIKOBBIM
opranuzatopoM. Ha Hem mpoucxomut cunre3 pPHK. Snpsimko cocrout u3 monekyn pPHK,
O0enkoB, cyobenuuui pudocom. OcHoBHas ¢Gyukmusa: cuHTe3 pPHK m cOopka cyObenuHui
puboCOM. SIIPBINIKO UTPAeT BAXXHYIO POJIb B OMOCHHTE3€ OCIIKOB KIIETKH.
Bxmtouenns.
DTO BelIecTBa, BPEMEHHO BBLIBEJICHHBIC M3 OOMEHA, WJIM KOHEYHBIC IPOJYKTHI
oOMeHa. BonpIMIMHCTBO BKIIIOUEHUI pacrojiaraiorcs B HUTOILIa3Me U Bakyossix. CyliecTBYIOT
YKUJKHE U TBEP/IbI€ BKIIOUCHUS.

4.]lesieHne KJIETKU. AMUTO3, MUTO3, Meii03.

Muro3. HoBble  (mouepHue) KIETKH O0Opa3yloTcsi B pe3yibTaTe JEICHHUS CTapbIX
(MaTeprHCKUX) KJIETOK. Pa3nuyaroT Tpu crmocoba JeNieHus KIETOK: MUTO3 (HEeMpsMoe JISICHHE),
Mel03 (PeAYKIIMOHHOE JICICHHE) W aMUTO3 (TIPSIMOE JICTICHHE).

B pesynmpraTte MHTO3a OOpa3ylOTCS IBE OJUHAKOBBIX KJIETKH C TaKUM K€, KaK y
MaTEepUHCKON KJIETKH HAO0OpOM XpOoMO—COoM. MHUTO3 XapakTepeH sl pacTyIIMX TKaHEH KOpHS,
cTeOms1, TMCTa, OKOJIOTUIOAHUKA, CEMEHH | JIp. OPTaHOB PAaCTeHUI U )KUBOTHBIX. [Ipu mMuTO3€ OT
OIHOTO [IeJI€HHsI 10 JPYroro B KIETKE MPOUCXOMAST CIIO0XHBIE IPOILECChl, KOTOphIE
o0OecreunBarOT BOCIpOU3BeACHUE KIETOK. COBOKYIMHOCTh OSTHUX  IPOLIECCOB HAa3bIBACTCS
MHUTOTHYECKUM (KJIETOYHBIM) IIUKIIOM.

OOpazoBaBmiasicsi MOJIOJasi KJIeTKa BCTymaeT B MHTep(dasy, KoTopas IJIUTCSA IO Hayaia
CJIETYIOIIETO JIEIECHHUS.

Muto3 aensT Ha uyeThipe (asbl: npodasy, Metadasy, anadazy u Tenodasy.

1. B Hayane npodasbl SAPO yBEIUYMBACTCS U B HEM OTUETIIMBO BUAHBI CITyTaHHBIE B
KIyOOK XpOMOCOMBI, Ha4aBIIME€ KOHJEHCUpOBaThCs. K KoOHIy mTpodazbl  XpOMOCOMBI
YKOpPAa4YMBAIOTCS, U MHOTJA 3aMETHO, YTO OHM COCTOSIT M3 JIBYX XpOMAaTH], COCAMHEHHBIX B
o0nacTu mep BUYHOW MEPETSHKKU, TNIe HAXOIHUTCS IeHTpoMepa (IUIacTUHYATash CTPYKTypa,
uMeromas GopMy naucka). SAxepHas 000J0YKa W SAPHIITI KM K 3TOMY BPEMEHH OOBIYHO
JE3UHTETPUPYIOTCSI.

2. B mnavame wMeradasbl XpOMOCOMBI JOCTHUTAIOT MAaKCUMaJIbHOM KOH ICHCAIlUU |
MEPEBUTAIOTCS K OSKBATOPHAIBHOW IUIACTHHKE KIETKU. B kietke (opmupyercs BepeTeHO
JIEJIEHHUs, COCTOSIIEE U3 OMOPHBIX M TAHYIIUX HUTEH. OMOpHBIE HUTH HIYT OT OJHOTO MOJII0Ca
KJIETKU K IPYTOMY, a TSHYIIHE CBA3BIBAIOT LIEGHTPOMEPHI XPOMOCOM C moitoca—Mu. OTHAKO HUTH
BEpETEHa JIeJIeHUs] He BCer/la BUHBI, TaK KaK siIEpHBIA KpacuTellb He oKpamnBaeT ux. Hanbonee
XapakTepHO s MeTadasbl PacloNOXKEHHE IIEHTPOMEpP XPOMOCOM, MPHUKPEIJICHHBIX K HHUTSIM
BEpPETEHa, B IIJIOCKOCTH OJKBAaTOPUAIbHOW IUIACTUHKU KieTku. [lineuyn xpomocoMm Moryr,
HAXOJHUTHCSI BBIIIC UITU HIDKE.

3. B anadaze meHTpomepbl pazleisIOTCS U XPOMAaTHIbl PacXOAATCs K IMOJII0CaM
BCJIC/ICTBUE COKpAILCHUS TSHYIIMX HUTEH W YAJIWHEHUS OMOPHBIX HUTEH BEpeTeHa JCIICHUS.
Kaxnas xpomaruga mnpuoOpera—eT cTpoeHHEe W (QYHKIHUIO IOJHOIEHHOW XPOMOCOMBI.
CrnenoBarenbHO, Ha KaXJIOM IIOJIFOCE OKA3bIBACTCS CTOJIBKO XPOMOCOM, CKOJBKO UX OBUIO Y
UCXOJHOU KIIETKU.

4. B Tenodasze mpoucxoauT MpoIecc, MPOTUBOIOIIOKHBIN MPOUCXOA TIeMy B TIpodase:
XPOMOCOMBI  JICKOHJICHCUPYIOTCSI, BEPETCHO JIeJeHHUS pa3pylIaeTcs, BOCCTaHABIMBAIOTCS



simepHasi 000JI0UKa U s pHIMIKA. B Hagane tenoda3sl XpOMOCOMBI BHIIHBI B BHJIE IBYX TEMHBIX
CT'YCTKOB Ha TMOJIOCaxX KJIETKH, K KOHIy oOpa3yroTcsl JBa HOBBIX sfapa. B 3To ke Bpems B
palioHe OSKBATOPHANBLHOW  IUIACTUHKU  KJIETKU  TIOSBISIOTCS  BEPTUKAIbHBICE  BOJIOKHA
(¢pparmomnact). B nentpe (parmoruracta HakarIMBarOTCS MY3BIPbKH [ ONBIKH, COAEpIKaliue
MEKTUHOBBIC BellecTBa. Pa3pacTasich, OHH 00pa3yIOT MOMEPEUHYIO IEPETOPOIKY, PA3ICIISIONIYIO
00e KIJIeTKH - KIETOYHYI IIacTuHKy. Ha He#l ¢ obenx cTopoH (POpMUPYIOTCS TEPBUYHBIC
creHku. [Ipoucxo—nut uutoknue3. Ha 3ToM 3aBepmiaercs MUTO3.

Melios. OcoOblil TN JieNeHusi KIETOK, B pe3yslbTaTe KOTOPOro O0pa3yroTcs
MIOJIOBBIE KJIETKH, HA3bIBAlOT Mei0o30M. B ornnume OT MHTO3a, IPU KOTOPOM COXpaHSETCA
KOJIMYECTBO XPOMOCOM, MOJIYYaeMbIX TOUEPHUMHU KJIETKaMU, TP MEH03€ KOJIMYECTBO XPOMOCOM
B IOUEPHUX KJIETKAaX YMEHBIIIAETCS BABOE.

IIponecc meiio3a COCTOMT M3 ABYX IOCIEAOBATEIIBHBIX KIETOYHBIX JCIICHUM:
Mmerioza 1 (mepBoe aenenue) u meioza 2 (BTopoe aenenue). Yasoenue JIHK u xpomocom
NPOMCXOTUT TOJNBKO Tmepen Meiozom 1. B pesynaprare meiio3a 1 o0pa3yroTcs KIETKH C
YMEHBIIIEHHBIM BJBOE KOJHWYECTBOM XpPOMOCOM. Meiio3 2 3akaHYMBAETCs OOpa3OBaHHEM
MIOJIOBBIX KJIETOK. TakuM 0o0pa3oM, BCE COMAaTHUECKHE KJIETKH OpraHu3Ma COAep)KaT JBOWHOM,
TUTIIONIHBIN (2 n), HA00P XPOMOCOM, TJIe KaKIas XpOMOCOMa UMEET MapHYyI, TOMOJIOTHYHYIO
XpOMOCOMY. 3pefible TOJIOBbIE KJIETKM HMMEIOT JIUINb OIMHAPHBIM, TalulouaHbBIA (n), HabOp
XpOMOCOM H, COOTBETCTBEHHO, BABoe MeHbinee konumuectBo JIHK. O6a nemenus meiiosa
BKIIIOUAIOT B ce0st Te ke (a3wl, uTo 1 MHUTO3: TIpodasy, metadasy, anadasy, renodasy.

AMHUTO3. AMUTO3 — IPAMOE JICJICHUE KJIETKU, IPU KOTOPOM €€ PO NEIUTCS MEPETIKKON
I0TI0JIaM, TIPH 3TOM XPOMOCOMBI He (popMUpyIoTCsi. AMUTO3 HabI0AaeTCsl y OOJIBHBIX KIIETOK, a
TaKkke B TEX CiIydasx, Korja Tpelyercss ObIcTpo oOpa3oBaTh OOJBINYIO KIETOYHYIO Maccy,
Harpumep, npu GopMupoBaHUH MAKOTH TUIOIOB.

Jlexnus Ne 2 (2 gaca)
Tema: «TkaHu BbICIIMX pacTeHnd, UX PyHKINH, KIaccupuKanus, BOSHUKHOBEHUE,
0COOCHHOCTH CTPOCHUS»
1.2.1. Bonpocsl JieKIum:
1. TTonstue o Tkausx. OOpa3oBaTeNbHbIC TKAHU UM MEPUCTEMBI.
2. ITokpoBHBIE, OCHOBHbBIE, MEXAaHUYECKHUE TKAHMU.
3. HpOBO,Z[SIH_II/Ie TKaHU 1 KOMIIJICKCHI. BBI,Z[G.HI/ITG.HBHBIG TKaHH.

1.2.2. KpaTkoe cogep:kaHue BONPOCOB

1. IlonsaTue o TkaHsix. O0pa3oBaTebHbIe TKAHH UJIH MEPUCTEMBI.

[ToHsATHE O TKAHAX KaK TPyIIaxX CXOIHBIX KJIETOK MOSIBUJIOCH YK€ B TPYAAX MEPBbIX OOTaHUKOB-
anatomoB B X VII B. Manbnuru u ['pro onucanu BakHEHINE TKAHU, B YaCTHOCTU BBEJIN MTOHATUS
0 MapeHXHMMeE U NIPO3EHXUME, OCHOBAaHHbIE Ha ()OPME COCTABIISAIOIINX UX KJIETOK. DTH TEPMUHBI
OKa3aJIMCh YAOOHBIMH IS YUCTO ONMMCATENBHBIX LIEIeH U YAEePKaIuCh B COBPEMEHHOM
AHAaTOMHHU.

B nanpHeimemM aHaTOMbI KJIAcCH(HUIMPOBAIM TKAaHU, Oeps 3a OCHOBY HMX Hauboiee
CYIIECTBEHHbIE MPU3HAKU — (DYHKIIUHM U IPOHCXOXKIECHUE.

Knaccudukanus TkaHel Ha oCHOBe (HU3MOJOTHMUYECKUX (YHKIMU Obuta pazpaboTaHa B
koHie XIX— nauane XX B. llIBenaenepom u ['abepnanaroM M chirpana BaXHYIO pOJb B
pa3BUTHUH AaHATOMUU PACTEHHH, OCOOCHHO OJHOTO U3 €€ pa3leloB — (PU3HOIOTHYECKOM
aHAaTOMUHU.

TkaHsSM Ha3bpIBalOT YCTOWYUBBIE, I. €. 3aKOHOMEPHO IIOBTOPSIOIIMECS, KOMIIJIEKCHI
KJIETOK, CXOJIHBIE 110 MPOUCXOXKAECHUIO, CTPOCHHUIO U IPUCIOCOOTIEHHBIE K BBIOJIHEHUIO OJHON
WM HECKOJIBKUX (DYyHKIIUH.



CrpoeHue pacTeHHil YCIOXHSUIOCh B TEUEHME MHOTMX MUJUIMOHOB JieT. B mporecce
9BOJIIOIIMM BO3HUKAJIU HOBBIE TKAHU U YBEJIMYMBAJIOCH YHCIIO PA3HBIX TUIOB KJIETOK, BXOISIINX
B COCTaB TKAHEM.

Tkanu ygoOHO pacCMOTPETh B CIAEAYIONIEH CHCTEME.

L OO6pa3zoBarenbHble TKAHU (MEPUCTEMBI):

1) BepxylueuHble (AMUKATbHBIC);

2) OOKOBBIE (TaTepaTIbHEIC):
a)  TepBUYHBIC (IPOKAMOUil, MEPUITUKIT),
0) BTOpUYHBIC (KaMOUii, (PEITIOTEH);

3) BcTaBOYHBIC (MHTEPKAISPHBIC);

4) paHeBble (TPaBMAaTUUECKHE).

I1. ACCUMIIAIIMOHHEIE TKAHH.

III. 3amacaroniye TKaHU.

IV. Aspenxuma.

V. BcaceIBaronue TkaHu:

1) pusoaepma;
2) BelaMEH,;
3) BcachIBAIOIINNA CJIOW IMKUTKA B 3aPOJIBIIIAX 3JIaKOB;
4) raycTOpuU NMapa3uTHBIX PaCTCHUH;
5) THAPOMOTHI.
VI.  llokpoBHBIE TKaHHU:
1) mepBuuHas (AnuaepMma);
2) BropuuHasg (Tepuaepma);
3) TpernuHas (KOpKa, WA PUTHIOM).
VII. TkaHu, peryaupyroumue npoxoxIeHUE BEIIECTB:
1) »HAOmEpMA;
2) »sK30a€pMa.
VIII. BsiaenurenbHble TKAHU:

1) HapyXHbIC:
a)  JKEJE3UCThIE BOJIOCKH (TPUXOMBI) U BBIPOCTHI (3MEPIEHIIbI),
0) HEKTapHHUKH,
B)  THIATOIbI;

2) BHYTpEHHHUE:

a) BBIICITUTENbHBIE KICTKH (C 3PUPHBIMU MacllaMH, CMOJIAMHU, KPUCTAIT

JaMH, TAHUHAMU 1 T.1.),

0) MHOTOKJIETOYHBIC BMECTHIIHIIA
BBIJCIICHUH,
B)CMOJISIHBIE KaHAJIbI (CMOJISIHBIE XO/JIbI),
)  MJICYHUKH (WICHUCTHIC U HEUJICHUCTHIC).
IX. Mexanuueckue TKaHU (OMIOPHBIE, CKEJIETHBIE, apMaTypPHBIE):

1) KosneHxuMma;

2) CcKIepeHXuMma:
a)  BOJIOKHA,
0)  CKIepeubl.

X. [IpoBoasiue TKaHu:

1) kcunema (apeBecuHa);

2) ¢nosma (1y0).

Bce TkaHU 3a BBIYETOM MEPUCTEM HA3bIBAIOT MOCTOSHHBIMHU TKaHSIMHU.



Mepucmemsi. MepucteMbl cocTOST U3 HequbdepeHIIMPOBAHHBIX U MO BHEIIHEMY BUAY
OJIMHAKOBBIX KJIETOK, CHOCOOHBIX MHOTOKPATHO NIENUThCS. BO3HUKAIOIINE U3 MEPUCTEM KIIETKU
(mpou3BOHBIE MEPUCTEMBI) TUPPEPEHIIUPYIOTCA, T. €. CTAHOBITCS PA3IUYHBIMU U JAIOT HAYAIIO0
BCEM TKaHSM U OpraHaM pacTeHUsl.

MepucreMbl MOTYT COXPaHSThCS OYEHBb JIOJITO0, B TEUEHUE BCEHW XKU3HU pacTeHus (y
HEKOTOPBIX JIEPEBLEB THICAUH JIET), TAK KaK COJIEPKAaT HEKOTOPOE YMCIO MHUIMATBHBIX KIETOK
(uaMnMane #), CHOCOOHBIX JENUTHCS HEOMPENCIIEHHOE YHCIO pa3 € COXpaHEHUEM
MEpHUCTEMaTHYECKOr0 XapakTepa. VMIMEHHO OT A3THMX HWHUIMAIEed BeIeT Hayalo BCEe TeJo
pacterusi. OCTaJbHBIE KJIETKHM MEPUCTEMBI SIBIISIFOTCS MPOW3BOJHBIMU OT HHHIIMAJICH; OHU
JEeNATCS OTPAaHMYEHHOE YUCIIO pa3 U MPEBPALIAIOTCS B TOCTOSIHHBIC TKAHU.

Pacnpeoenenue mepucmem 6 mene pacmenus. Ha 1ByX NMpOTHUBOIIOJIOKHBIX MOJIOCAX —
Ha KOHYMKE 3apOJIbIIIEBOTO KOPEIIKA U B MEPBUYHOMN MOYEUKE — JIOKAJTU3YIOTCS TPYIIIbl UHU-
[IUATBHBIX KIIETOK, (OPMHUPYIOMINX BEPXYIICYHBIC (aMMKAIBHBIE) MEPUCTEMBI. DTH MEPUCTEMBI
HapalMBalOT KOPEHb W Mmoder B niauHy. bokoBbeie (natepanbHble: jaT. lateralis — OOKOBOI)
MEPHUCTEMBI B OCEBBIX OopraHax (CTeOsaX, KOPHIX) 00pa3yloT HMUIUHAPUIECKHE CIIOU, HA TIOTe-
PEUHBIX pa3pe3ax UMerolue BU KoJell.

BcraBounble  MepHCTEMBI  TPEICTaBISIIOT  cOOOM  aKTMBHO  pacTyliue  Me-
pUCTEMaTUUYECKHE YYACTKH, PACIIOIOKEHHBIE OOJBINECH YacThi0 Yy OCHOBAHMM MEXI0y3muil. Mx
MO>KHO HA3BaTh OCTATOYHBIMH, MTOCKOJIbKY OHM MPOUCXOIAT OT BEPXYIICUHBIX MEPUCTEM, HO UX
npeoOpa3oBaHre B MOCTOSIHHBIE TKaHU 33/I€PKUBAETCS MO0 CPAaBHEHUIO C COCETHUMHU y4acTKaMU
cTebms.

PaneBble (TpaBMaTHuyeCcKH€) MEPUCTEMbI, KaK MOKa3blBa€T Ha3BaHWE, BO3HHUKAIOT MPU
3aJIeYMBAHUH TTOBPEKICHHBIX TKAaHEH U OPTaHOB.

2. IlokpoBHbIE, OCHOBHbIE, MEXaHUYECKHE TKAHU.

[Tapenxuma. Xmnopenxuma. ['maBHas GyHKIMS aCCUMUTISIIMOHHBIX TKAaHEH — (POTOCHUHTE3.
XnoporiacTsl 00BIYHO PACTIONATAIOTCS OJHUM CJI0E€M BIOJIb CTeHOK. O0muii 00bemM
XJIOpOIu1acToB MoxkeT nocturath 70—80% Bcero o0bemMa KJIeTOYHOTO POTOIIACTA.
ACCUMWISILIMOHHBIEC TKAHU B TEJI€ PACTEHUS Yallle BCETO 3aIeTraloT HEMOCPEACTBEHHO 0/1
MPO3PAYHON KOXKHUIIEH (MHUAEPMOii), 4TO 0OECIIEYMBACT Ta3000MEH U XOPOIIIee OCBEIICHHUE.

B XJIOPCHXHUMEC HAXOOATCA 60.HBLHI/IG MCXKKIICTHUKH, O6JI€F‘-IaIOIJ_II/I€ HUPKYJIAIAIO I'a30B.
3amacaromiasi mapeHxuMa. BeriecTBa, CHHTE3UPOBAHHBIE PACTEHUEM I BOCHPUHSTHIE

HU3BHC, MOT'YT OTKJIaAbIBATBCA B BUJIC 3aIllaCOB. K HakomiaeHuio 3amacHBIX BCIICCTB CHOCOGHBI
BCE )KMBBIC KJICTKU. 3aracarolliie TKaHU COCTOSIT U3 )KUBBIX, Yallle BCEro MapeHXUMHBIX KJIETOK.

BemecTBa HakamMBarTCs B TBEPAOM WM PACTBOPEHHOM BHJE. B BuIE TBEPIBIX 3€peH

OTKJIAJIIBAIOTCS] KpaxXMaJl U 3aracHble OeNKu.

Aspenxuma. TkaHb ¢ OUEHb OOJNBIIMMH MEXKJIETHUKaMU. Ecii y Takol TkaHu (QyHKIMS
BEHTWISILIMM BBICTYIIAET HA IIEPBOE MECTO, TO €€ HA3bIBAIOT a3PEHXUMOM.

Ctpoenne a’penxumbl. Yaimie Bcero oHa TNpeACTaBIsSeT co0o0il cBoeoOpa3Hyro
MoIUpUKALHIO MapeHXxUMbl. OIHAKO KJIETKH B HEH MOTYT UMETh CaMylO Pa3IndHylo GopMmy, U
KPYIIHbIE MEKKJIETHUKH BO3HUKAIOT IPU Pa3INYHBIX COUETAHUAX KIIETOK.

Bcacvisaiowasa napenxuma. BcacblBalolue TKaHU HUIPAIOT BAXHYIO pOJIb B JKU3HH
pacreHuii. Yepe3 HUX B TEIIO PACTCHUS U3 BHEIIHEH Cpeabl MOCTYNAIOT BOAA U PAaCTBOPEHHBIC B
Hel BemecTBa. OHU OYEHBb PA3IUYHBI 10 CTPYKTYPE U IO PACIPOCTPAHEHHOCTH CPEIH BBICIIHAX
pactenuii. Hanbounpiiee 3HaueHne uMeeT pusoaepma (rped. puza — KOpPeHb; depma — KOXKa) —
HapY>KHBIN CJIOM KJIETOK Ha BCEX MOJIOABIX KOPHAX. Yepes pu3oaepMy B KOPEHb BCACBIBACTCS U3
IIOYBBI BOJIA U MOIJIOIAIOTCS PACTBOPEHHBIE B HEM BEILIECTBA.

Benamen 0coO€HHO XOpOIIO Pa3BUT HA BO3AYIITHBIX KOPHSIX OPXHICH.

I'maponoTsl COCTOAT U3 OJHOW WM W3 TPYIIBl KJIETOK, Yalle BCEr0 Ha MOBEPXHOCTH
JUCTBEB Yy pPACTEHUHl, INOTPYKEHHBIX B BOJY, M CIOCOOHBI H30MpATEIbHO MOIJIOIIATH
PacTBOpPEHHBIE B BOJIE BEILIECTBA.



Ilokpoenvie mxanu. B COOTBETCTBUU C NPOUCXOKACHUEM W3 PA3IMUHBIX MEPUCTEM U
CTPYKTYpPO#l BBIICISIOT TPU MOKPOBHBIE TKAHH — SMHUICPMY, MEPHIECPMY H KOPKY (PHTHIOM).
Onuaepma (Tped. snu — CBEpPXY) BO3HHUKAECT U3 HAPYKHOTO CIIOS alMKAIBHOH MEpPUCTEMBI
nobera (13 IPOTOACPMBI) U TTOKPBIBAET JUCThS U MOJIoIbIe cTeOm. Ha cMeny el u3 BTOpuYHBIX
MEpHUCTEM MOTYT 00pa3oBaThCs nepuaepma u kopka. [lepuaepma Bo3HUKAET TaKkKe HAa KOPHSIX.

I'maBHas QyHKOMS OSOUAEPMBI —  PEryJsius ra3oo0MeHa ©  TpPaHCIUPAIUH
(ecTecTBEHHOTO UCTIAPEHUS BOBI )KUBBIMU TKAHSIMHU ).

Onuaepma, KpOME TOTO, BBIMOJIHSACT HENbIH psin Apyrux ¢yHkiuil. OHA MPemsiTCTBYET
MIPOHUKHOBEHHUIO BHYTPb pAaCTEHHUs 00JIE3HETBOPHBIX OPTraHW3MOB, 3aIUIIIACT BHYTPEHHUE TKAaHU
OT MEXaHUYECKHX MOBPEKACHHUA M MPUAACT OpraHaM OOJBIIYI0 MPOYHOCTh; Yepe3 SMUICPMY
MOTYT BBIACIATHCS HapYyXKy dPUpHBIC Macla, BOAa, COMU. DNuiepMa MOXeT (GyHKIIMOHUPOBATh
KaK BcachlBalolllasi TKaHb. HakoHel, snuaepMa NPUHUMAET Y4YacTHE B CHUHTE3€ Pa3IUYHBIX
BEIIIECTB, B BOCTIPUSITHH pPa3ApaKEHUU, B JBWXKCHHUH JIUCTheB. Takum oOpa3om, smujaepmMa —
MHOTO(YHKITOHATbHAS TKaHb.

OnuaepMa — CJIOXKHasg TKaHb, TaK Kak B €€ COCTaB BXOJHUT Psia MOP(DOIOTHYECKH
Pa3JIMYHBIX KJIETOK:

1) OCHOBHBIE KJIETKH 3IHUIEPMBI,
2) 3aMBIKArOIINE U TOOOYHBIC KIIETKH YCTHHII,

3) TPUXOMEI, T. €. IPOU3BOJHBIC SMUACPMAJIbHBIX KJICTOK B BUAC BBIPOCTOB, BOJIOCKOB.

Yemvuya. Cpeny OCHOBHBIX KJIETOK 3IUAECPMBI Pa3MEIICHbI YCThHIIA B XapaKTEPHOM JUIs
KaXJI0ro BHAa mopsake u uucie. OTaenbHOE YCTBUIE COCTOUT U3 JBYX OOOOBHIHBIX
3aMBIKAIOIIUX KJIETOK, MEKIY KOTOPBIMU HaXOJIUTCSl YCTbUYHAS ILETIb.

Ilepuoepma . TlepunepMoil Ha3BIBAIOT CIOKHYIO MHOTOCIOHHYIO MOKPOBHYIO TKaHb,
KOTOpasi MPUXOJUT HAa CMEHY MEPBUYHBIM OBEPXHOCTHBIM TKaHSAM. MOXET OHa BOBHUKHYTh U B
pe3ysbTare 3ajJeurBaHUs MOBPEXKICHHBIX TKaHEH paHeBod Mepuctemoi. ClI0KHOHM nepuaepma
ABJISIETCS. IOTOMY, YTO COCTOMT M3 KOMILIEKCA KJIETOK, PAa3JIMYHBIX 110 CTPOCHHUIO M (PYHKIIHSIM.
OTH KIETKH COCTABIISIOT: a) (hemiemMy (IpoOKy), BHITOTHSIONIYIO TJIAaBHBIC 3aIIUTHBIC (DYHKIIUH;
0) ¢demnoren (MpoOKOBBIM KamMOMii), 32 cueT pabOThl KOTOPOTO MepuiepMa JITUTEIHHOE BpEMs
HapacTaeT B TOJILIMHY; B) (EIUI0AEPM Y, BHITOTHSAIONIYIO (PYHKINIO MUTAHUS (esIoreHa.

@enoreH — 3TO OJUH CJIOW MEPUCTEMaTHYECKHX KIIETOK, OTKJIAaIbIBAIOUINX KIETKH
IpOOKH HApYXKy U KIETKH (petoiepMbl BHYTPh OpraHa.

['maBHOE 3HaYeHHE MPOOKH — 3amIuTa OT HmoTepH Biard. OHa MpegoXpaHseT pacTeHHE
OT IPOHUKHOBEHUS B HETO 00JIE3HETBOPHBIX OPTaHU3MOB.

Yeyeguuxu. Jlexamue moJ NPOOKOM JKMBbIE TKAaHW WCIBITHIBAIOT MOTPEOHOCTH B
razooobmene. IloaTomy B mepuaepmMe C camMOoro Havajga ee oOpazoBaHHs (OPMHPYIOTCS
YeueBUYKU — MPOXOHBIE OTBEPCTHS, UepPe3 KOTOPhIE IPOUCXOIUT ra3000MeH.

Kopka (pumuoom). Takum 00pa3om, KOpKa COCTOUT U3 YEPEAYIOIINXCS CIIOEB MTPOOKU U
MPOYMX OTMEPIINX TKAHEW KOPBI, T. €. UMEET CIOKHBIA TMCTOJIOTUYECKUI COCTaB.

MepTBbIe TKaHH KOPKH HE MOTYT PacTsITUBAThCS, CIEAys 3a YTOJIICHHEM cTBosa. PaHo
WM MO3JJHO Ha CTBOJIE MOSBISIOTCSA TPELIUHBI, HE TOXOASIINE, OJHAKO, O TNITYOUHHBIX MUBBIX
TkaHeidl. Tomcras Kopka HaIeXHO MPEJOXPAHSET CTBOJBI JEPEBBEB OT MEXaHHUECKUX
MOBPEKICHHH, JIECHBIX MOXKAPOB, PE3KOIl CMEHBI TEMIIEPATYP.

MexaHnyeckue TKAHU

Konenxuma. Konnenxuma paHo BO3HHKAeT B MOJIOABIX MoOerax (HO HE B KOPHSX), KOTa
ele MpoJoJDKaeTcs pacTshikeHue B AMuHy. Ecin Obl B 3TO BpeMsi BOSHHMKAIU YKECTKHE TKaHH,
HECTIIOCOOHBIE K PACTSKEHUIO, TO PACTsDKEHHE OPraHOB CTano Obl HEBO3MOXKHBIM. Konenxuma
xKe, oOecreynBas MPOYHOCTh MOJIOABIX OPraHOB, cama CIHOCOOHA pacTATHUBATHCS IO Mepe
pacTshDKeHUs OKpyXaromux TkaHe. I[lmactnuHoe (ocTaTodHOE) pacTshikeHHe ee 00004YeK
BO3MOYKHO JIMIIb IPU aKTHBHOM YYacCTHH KMBOTO COAEPKUMOT0, KOTOPOE BBIJECINISET BEIECTBA,
CHIDKAIOIINE YIPYrocTh 000J0uek. MTak, miIacTUYHON pacTsHKUMOCTBIO 00J1alaloT 000JI0YKH



JKUBBIX KJIETOK. [[TacTHYHOCTH 000I09eK KOJIEHXHUMBI COXPAHSIETCS €Ille U MOTOMY, YTO OHU HE
OJIPEBECHEBAIOT.

OnHa w3 OCOOCHHOCTEH KOJUIEHXMMBI COCTOMT B TOM, YTO OHa BBHITIONHSET CBOE
Ha3Ha4YeHHE TOJIbKO B COCTOSTHUU Typropa.

Cknepenxuma OTIUYACTCS OT KOJJICHXMMBI TPHU3HAKAMH, YKAa3aHHBIMU BBINIE: OHA
COCTOMT M3 KJIETOK C PaBHOMEPHO YTOJIIECHHBIMA W OOJbIIEH YacThbi0 OAPEBECHEBIIMMHU
000JIOUKaMH, a COAEPKUMOE KIETOK OTMHpAeT II0C/Ie OKOHYATEIhbHOrO (HOpMHpPOBAHUS
ob6omnouek. Takum o00pa3oM, CKIIEpEHXMMa BBITTONHIET CBOIO (DYHKIHMIO YK€ TOCIIC OTMHUPAHUS
MPOTOILIACTOB.

OO0O0JIOYKH CKJIIEPEHXUMHBIX KJIETOK 00JIaJaloT BBICOKOW TMPOYHOCTHIO, OJIM3KOHW K
npoyHocTy cranu. OTIOoXKEeHHWEe TUTHUHA (OJPEBECHEHHUE) MOBBIIIAECT MPOYHOCTh 000JIOUEK, UX
CIOCOOHOCTH MPOTUBOCTOATH pa3naBiuBaHuio. OJHAKO OJpPEBECHEHHE JieflaeT 00010ukH Ooee
XpYHKAMU. PaznudaioT ABa OCHOBHBIX THIMA CKJICPEHXHMBI — BOJIOKHA U  CKJIEPEHUJIBIL.

Bonokna umeoT QopMy MPO3EHXHMHBIX KIETOK, CHJIBHO BBITAHYTBIX B JIMHY H
3a0CTPEHHBIX Ha KOHIaX. OOBIYHO OHM HMMEIOT TOJICTBIE CTEHKH M OUYEHBb Y3KYIO MOJIOCTb.
BonokHna, BXxoasiiye B COCTaB IPEBECUHBI, Ha3bIBAIOT APEBECUHHBIMU BOJIOKHAMHU (BOJIOKHAMU
mubpudopma), a BXOASIIME B COCTaB 1y0a — JTyOSTHBIMH BOJIOKHAMH.

CkuiepeniaMy Ha3bIBAIOT CKJIEPEHXUMHbBIE KJIETKH, He oOianaromiue ¢GopMoil BOJIOKOH.
OHu MOTyT OBITh OKPYIJIBIMU (KaMEHUCTBIE KIIETKU, OpaxWCKICPEUabl,  BETBUCTHIMHU
(acTpockiepenipl) WiIh HHOU (DOPMBL..

B crebmsax koeHXMMa M CKIEPEHXHMMa 4Yallleé BCEro pacrlojiaraloTcs WU
HEMOCPEACTBEHHO MO/ SMUIEPMOIl, I HECKOJIBKO IIIy0sKe, HO BCe ke OIM3KO K MOBEPXHOCTH.

3. IlpoBoasinue TKAHU U KOMILIEKCHI. Bble/nuTe/IbHbIe TKAHU.

IIposoosyue mxanu. IlpoBondiue TKaHH, T. €. TKAHU, IO KOTOPHIM ITPOUCXOTUT MacCOBOE
NePEIBIKEHIE BEIIESCTB, BOSHUKIN KaK HEU30EKHOE CIIEACTBHE MPUCTIOCOOIEHUS K )KH3HU HA
cyme. Bo3HUKIM 1Be MPOBOASIINE TKaHU, IO KOTOPHIM BEUIECTBA MEPEABUTAIOTCS B IBYX
HanpasneHusix. [1lo kcuneme (rped. kcuioc—apeBecuHa) B HAMPABICHUH CHU3Y BBEpX (OT
KOPHEH K JTUCThSIM) MOJAHUMAIOTCS BEIIECTBA IOYBEHHOTO MUTAaHUS — BOJIa M PACTBOPEHHBIE B
Hell conu (BOCXOMISIINN TOK).

ITo ¢pmosme (rped. ghrotioc — KOpa) B HAPABIICHUH CBEPXY BHU3 (OT JUCTHEB K KOPHIM)
MIEPEIBUTAIOTCSL  BEIIECTBA, CHUHTE3UPYEMBbIE B JIUCThSIX, TIJIABHBIM O0pa3oM caxaposa
(HUCXOIATIIHNI TOK)..

OO0mme 4epTshl Kcwiaembl u ¢uodmbl. Kcmiema u rmosma uMerOT psan oOmmx
0COOEHHOCTEH.

1) OHu o00pa3yloT B Teje pacTEeHUsI HENPEpPHIBHYIO Pa3BETBICHHYIO CHCTEMY,
COCIUHSIONIYI0 BCE OpraHbl pPACTEHUS — OT TOHYAWIIMX KOPEIIKOB J0 CaMbIX MOJIOJBIX
no0eros.

2) Kcunema u gmodma mpeacTaBisiOT COOO0M CIIOKHBIE TKAHH, T. €. B UX COCTAaB BXOJST
Pa3HOPOAHBIE JJIEMEHTHI — MPOBOMSIIME, MEXaHUYECKHE, 3alacaollne, BBIICITUTEIbHBIC.
EctecTBeHHO, caMble BaKHBIE 3 HIUX — MPOBOJISIIUE dJIEMEHTHI.

3) [IlIpoBoxsimue 37IEMEHTH Kak B KcujeMme (Tpaxeuapl U COCYNbl), TaK U BO (iodsMe
(cUTOBUAHBIE DJIEMEHTHI) BBITSHYTHI MO  HANpPaBIEHUIO TOKAa BEILIECTB, MHOTJA OYEHb
3HAYUTENBHO.

4) CreHKH MPOBOIAIIMX 3JEMEHTOB COJEp)KaT MOphl WM CKBO3HBIE OTBEPCTHS
(mepdoparun), oderyaronue mpoxoxKIeHne BEIIeCTB.

Ilposooswue nyuku. B TpoMagHOM OOJBIIMHCTBE CIIy4aeB Kcwiema Hu Quosma
PacIoNIOKEHBI PSAIOM, 00pasys TN CJIOU, MITH TaK Ha3bIBa€MbIE MPOBOSIINE MYUYKH.

PaznuuaioT HECKOJIBKO THIIOB MPOBOIAIIMX IydykoB (puc. 64). HambGonee oOBIYHBI
KOJIJIATePaJIbHBIE OTKPBITHIC IMYYKH, B KOTOPBIX MEXAY (HI0IMON U KCHIEMOH 3ajieraeT KaMOU.



BukonnatepanbHbIii OTKPBITHINA My4OK 00J1a1aeT 100aBOUYHO BHYTpEeHHEH (h103MOH (Hampumep,
y TBHIKBBI). 3aKpbIThIe ITy4KH, HAIPOTHB, JHIIEHBI KaMOHWA (MM Kak OBl «3aKpbIT» IyTh K
BTOPHUYHOMY KaMOHAJIbHOMY YTOJILEHHIO). B KOHIIEHTpUYECKHX IMy4KaX WM KCHIIeMa OKPYXKaeT
baoomy (ambuBazaIbHbIC TYYKH), LI HA000POT (aMPUKpUOpaTbHBIC ITYYKH ).

Kcunema. B coctaB Kcuiaembl BXOIAT IMPOBOJAIIME, MEXaHHUYECKHE, 3aracaroliue U
HEKOTOpBIE Apyrue 3neMeHThl. PaccMoTpuM moapodHee mpoBoAsIIKEe 3JIEMEHThI Kak Hauboliee,
Ba)KHbIE, ONpEICIAIONINE XapakTep Bcell TkaHu. OcTaibHBIE AJIEMEHTHI OYAYT PacCMOTPEHBI
nozanee. Cmpoenue u hyHKyuu mpaxeansbHulx djemenmos. Pa3nuyaioT ABa TUIIA MPOBOJAMINX, WK
TpaXCaJIbHbIX, 3JICMCHTOB — TPAXCUIbI U YICHUKHA COCYI0B (I/IHOI‘Z[& K TpaxXCaJbHbIM SJCMCHTAM MPUYHUCIAIOT U
JPEBECHHHBIE BOJIOKHA, TTOCKOJIBKY MEXKIYy HUMU U TpaxeuJaMH HET pe3Koil rpanuilbl). Tpaxenna
OpENICTaBIsIeT COOOH CHJIBHO BBITSHYTYIO B JJIMHY  BOJOIPOBOJSIIYIO  KIETKY C
HEHApPYIICHHbIMH TMEPBUYHBIMU cTeHKaMH. COCyJ] COCTOMT M3 MHOTHMX KJIETOK, Ha3bIBaeMbIX
YWICHUKaMH cocya. YNeHUKH PacioiIokKeHbl APYT HAA IPYroM, 00pa3ys TpyOouKy.

pesecunnvle 6010KkHa UMEIOT TOJICThIE O0OJIOUKH M Y3KHE MPOCThIC (He-OKaiMIICHHBIE)
nopsl. J[peBeCMHHBIE BOJIOKHA SBOJIIOIMOHHO BO3HHUKIIM, KaK M COCYHbI, U3 Tpaxeua, HO HX
npeoOpa3oBaHue IIJI0 B JPYroM HalpaBlIeHUH, MUMEHHO B CTOPOHY IOTEpU MPOBOIAIICH
(GYHKIIMM U TOBBIIIEHUS MEXaHUYECKOW MpoYHOCTH. Hanmuyrie BOJIOKOH B COCTaBe JPEBECHHBI
JIeNIaeT 3Ty TKaHb IPOYHEE.

®ao03Mma. B coctaB QuioaMbl BXOAST CUTOBUAHBIE 3JIEMEHTHI, COMPOBOKIAIONINE KIETKU
(KJIETKU-CITYTHUIIBI), HECKOJIBKO THIIOB APEHXUMHBIX KJIETOK, (pJI03MHBIE (JTyOsTHBIC) BOJIOKHA U
HEKOTOphle Apyrue 3jaeMeHTbl. CaMbIMU BaXXHBIMU SIBJISIIOTCS. CUTOBUIHBIE SJIEMEHTHI C
CONIPOBOKAAOIIUMHA  KJICTKAMHU.

CTeHKH CHUTOBHUIHBIX DJJEMEHTOB COJIEpX aT MeEJIKHE OTBEpPCTUS, KOTOpbIE YacTo
Ha3bIBAIOT CUTOBUIHBIMU IIOpPAMHU. O,Z[HaKO BO I/I36€)KaHI/IC IMyTaHUObl HAJAO0 TOBOPUTH O
CUTOBHMJIHBIX Tepdopanusx, MOCKOIbKY OHHM CKBO3HBIC: Yepe3 HUX COooOlIaeTcs KUBOE
COJIEP’)KUMOE COCETHUX AJIIEMEHTOB U MPOUCXOAUT TepeaBUkKeHHe accuMuisaToB. Ilepdopammu
coOpaHbl rpynmnamMu, o0pa3ysi CHTOBUIHBIC TTOJIS.

VY Oonee MPUMUTHUBHBIX PACTCHHI (BBICIIMX CIIOPOBBIX, TOJIOCEMEHHBIX) CHTOBUIHBIC
MOJISL paccessHbl 0 OOKOBBIM CTEHKaM. Y MOKPHITOCEMEHHBIX OHHM MMEIOT 00Jiee COBEPIICHHOE
cTpoeHue (mepdopalyd XOpOIIO BBIPAXKEHBI), PACHONIATAIOTCS HA KOHIAX CHTOBUIHBIX
9JIEMEHTOB M HOCST Ha3BaHUE CHUTOBUAHBIX IUIACTUHOK. Ecnum  cUTOBHAHAs IUIaCTHHKA
O6Hal[a€T OJHUM CUTOBUAHBIM IIOJIEM, TO €€ HA3bBIBAIOT HpOCTOﬁ, €CJIM HECKOJIbKUMH —
CJI0KHOM.

Paznuuaror ABa THUIIa CUTOBUAHBIX 3JIECMECHTOB. bonee HpI/IMI/ITI/IBHI:Jﬁ MMpucCyly BBICIIHUM
CIIOPOBBIM U TosioceMeHHBIM. OH MpeJCTaBlIeH CUTOBUIHOM KJIETKOM, KOTOPasi CUJIbHO BHITSHYTA
B JUIMHY M 00JaJaeT 3a0CTPEHHBIMU KOHIIAMH, €€ CUTOBUIHBIC MOJISI PAacCesHbl MO OOKOBBIM
CTCHKaM. KpOMe TOro, CUTOBUAHBIC KJICTKH HMMCIOT U APYTUC IMPUMUTUBHBIC IMPU3HAKH: OHHU
JIMIIEHBI CHEUAIN3UPOBAHHBIX COMPOBOKIAIOUINX KJIETOK (O KOTOPBIX peub MOWUIET HUXKE) U B
3peJIOM COCTOSTHUM COZIEpXKAT sipa.

CUTOBUAHBIE JJIEMEHTHl BTOPOTO THUMA, COEOUHSSACH KOHLIAMH, Ha KOTOPBIX
pacroyioKEeHbl CUTOBHJIHBIC TUIACTUHKH, OOpa3ylOT CHUTOBUAHBIC TPYOKH, NMPOXOMAIIME BIOJIb
nydyka @uoombl. OKOJIO HHUX HUMEIOTCS COMPOBOXKIAIOIIME KIETKH, CTPYKTYPHO U
(GYHKIIMOHATBHO CBSI3aHHBIE C CHTOBUIHBIMH TpyOKamu. Kak BHIHO, 3BOJIOIUS CUTOBHIHBIX
3JIEMEHTOB ()JI0AMBI U TpaxeallbHbIX AJIEMEHTOB KCUJIEMbl OOHApYKUBAET SICHBIM Mapaljiesiu3M.
Kak Tpaxemnma nana Havano 4WICHHKY cocyda ¢ mepdopaiusMd, TaK U CHTOBUIHAS KIETKA
npeBpaTuiach B D3JEMEHT CHUTOBUAHOM TpyOKoi mepdopalmoHHbIE IUIACTUHKU COCyAa U
CUTOBHUIHLIC TUIACTUHKU 3aHAIU IOJIOXKCHUC Ha MNONCPCUHHBIX WA cna60 CKOIICHHBIX KOHIax
3JIEMEHTOB.

Baxnas ponb B NpOBENEHHMH ACCUMHIIATOB 0 CUTOBHIHBIM TPYOKaM TNPUHAICHKHUT
COMPOBOXKAAIOMIMM  KJIeTKaM  (KJIETKaM-CIIyTHHUIIAM), KOTOpPbIE  COXpaHSIOT siApa W
MHOT'OYUCJICHHBIC AaKTUBHBIC MUTOXOHAPHUH. Kusoe COACPKNUMOC CUTOBUIHBIX 3JICMCHTOB U
OCOOCHHO COINPOBOXAAIOIINUX KJIETOK AaKTUBHO, T. €. C 3aTpaTod DJHEpPruM, y4acTBYET B



NEPEeIBKEHUN acCUMWIITOB. C 3THM TPENINONIOKEHHEM COorjlacyeTcss TOT (akT, dYTo
nepeBUKEHNE aCCUMUIISITOB TpeOyeT MHTEHCUBHOT'O JIbIXaHUS KJIETOK (DJI0AMBI: €CIIM JbIXaHHEe
3aTpyAHEHO, TO MEPEIBUKEHUE OCTAHABIIUBACTCS.

VY IBYIONBHBIX paCTEHUM CUTOBUIHBIE TPYOKH pabOTalOT OOBIYHO OJMH-JBA TO/A, 3aTEM
KaMOuii 00paszyeT HOBBIE d7IeMEeHThl. CUTOBUIHBIC IIACTHHKHU MMOKPBIBAIOTCS CIUIOIIHBIM CI0EM
KaJUI03bl, TOHKOCTEHHBIE 3JIEMEHTHI ()JI0AMBI Pa3daBIUBAIOTCS.

VY pacTeHuil, TUIICHHBIX €XKETOIHOTO KaMOHAILHOTO MPUPOCTA, CUTOBUIHBIE SJIEMEHTHI
3HAYUTENIbHO J0JIrOBeyHee. Tak, y HEeKOTOPhIX MamOpOTHUKOB OTMeUeHa pabdoTa CUTOBUIHBIX
aeMeHTOB 10 5—10 7eT, y HEeKOTOpPbIX OJHOAONBHBIX (manbM) aaxke no 50—100 ner, xoTs
MOCIIEIHUE CPOKH CTaBATCS MOJI COMHEHHE.

Jleknus 3 (2 yaca)
Tema: «BereraTuBHbI€ OPraHbl BHICIIMX PACTEHUI».

1.3.1. Bonpocsl JieKuum:
1.Kopens. Makpo- 1 MUKPOCKOIINYECKOE CTPOEHUE KOPHS.
2. IloGer u cuctema noOEroB.
3. JIuct. Mopdonorust u anaromus nucta. Meramop(o3bl BereTaTUBHBIX OPTaHOB

1.3.2.KpaTtkoe coaep:xkaHue BONPOCOB
1. Kopenb. Makpo- 1 MEKPOCKONIMYECKOE CTPOCHHE KOPHS.

IIporpeccuBHass 3BOMIIOLMS  BEr€TaTMBHOM 4YaCTW  Tejla pacTeHUU IpuUBena K
(GyHKIMOHAIBHON CHEeNHaTIU3alid pPa3HbIX €ro y4yacTKOB M TIOSIBJICHHWIO BETE€TaTHUBHBIX
OpraHoB, T.€. YacTed Tena, UMEIOIMX CHeHuPUuUHYI0 (OpMY, CTPOECHHUE U BBHIMOJIHIIOUIUX
ompeaeNeHHBI Habop (BeretraTuBHBIX) (yHKIUN. McTOpuyeckd CIOXHIOCH TaK, YTO
MOp(}OJIOrH UMEIOT JeJ10 MPEUMYIIECTBEHHO ¢ CEMEHHBIMHM PAaCTEHUSIMHU, BCE pa3HOOOpas3ue
BEreTaTUBHOM c(epbl KOTOPBIX MOXHO OMKMCATh KaK BapHallul HEMHOTHUX OpraHoB. VX mpunsTo
Ha3bIBaTh OCHOBHBIMU BereTaTuBHbIMU opraHamu. C 60-x XIX B. paznuuaroT TPU OCHOBHbLLX
8e2emamusHblX Op2aHa: KOpeHb, cTe0esb U JUCT («KeJIe3Hasi Tpuaua).

B HacTosiiee BpeMs BBIACIAIOT OCHOBHBIE BETeTAaTHBHBIE OpPTaHbl: IMOOET H
KopeHb. JIucT u cTebenp Kak 3JIeMEHTHI 1Mmodera MOTEpsUIM CTaTyC OCHOBHBIX OpPraHoOB. JTO
oprassl 0oJiee HU3KOTO MOPSIIKa B MEPAPXUHA KOHCTPYKTUBHBIX AMHHUII T€NIa PACTCHUSI.
Bosnuknosenue nucmoes u nobe206oil opeanuzayull. Togeropas OpraHH3aIMs BO3HUKIA W3

TaJIJIOMHOM, MpPHUYEM TOJBKO HUIWHIPUYECKHE TAIUIOMBI (TEJIOMBI) MPEeoOpa3OBBIBATUCH B
no6eru. CymecTBYIOT J1Ba MPUHIIUIIHAIBHO BO3MOXKHBIX CITOCO0a BOZHUKHOBEHHS IIIOCKUX
opraHoB (oTocuHTe3a (JTUCTHEB) Ha IWIMHAPUYECKOM TajaoMe, M, BEpPOSTHO, 00a OHU
peaIu30BBIBATUCH B JBOJNIONUU pacTeHU. OOUH M3 HUX COCTOUT B IPOTPECCHUPYIOLIEM
Pa3BUTHH 3HAyues, T.€. BRIPOCTOB MOBEPXHOCTU Tela C MapajUiebHBIM HMX YIUIOIICHHEM. B
pe3yiabTaTe MOSBUINCH MHOTOUHCIEHHBIE, KaK MPAaBUIIO, I'yCTO MOKPHIBAIOLIUE CTE0EIb MEIIKHE
JUCThS KpaitHe mpocToil hopmbl. B xo/€e mocienyromieid 3BOIIONHUH JTUCThSI MOTIU TPHOOpETaTh
OoJipIIFie a0COJIFOTHBIC Pa3Mephl, HO MOYTH BCET/Ia COXpaHsIu npocTyio dopmy. Obnanaromme
TaKUMH JIHUCTHSIMH PACTCHHSI HA3BIBAIOT MUKPOPULIbHGIMU HE3aBUCHUMO OT a0OCOIFOTHOTO
pa3Mepa JHCTheB. DTO — HEKOTOpbIe CU(POHOBBIE BOAOPOCIIH, MO-BUIUMOMY, MOXOOOpa3HbIE
U, BEPOSITHO, TIIIayHOOOpa3HbIE.

Hpyroii cmoco® BO3HMKHOBEHHS JIMCTHEB CBA3aH ¢ (QYHKIMOHAIbHOU nudde-
peHIuanueil BeTBEW IUXOMOAWATBLHO WM MOHOTOJWAIBHO HAPACTABIIMX TEJIOMOB U
HauOoJee MOJIHO TMPOCIEKEH Y TEJIOMHBIX PHUHHUEBBIX, TPUMEPODUTOBBIX M MPUMHUTHUBHBIX
NanopoTHUKOOOpa3Heix. [Ipum »3TOM NHMOUpyOIMHE BETBU  CICIUATHU3UPOBAIUCH HA
pa3MeIIeHNU B MPOCTPAHCTBE Oojiee CiadbIX BETBEH, 3aHMMABIINX OOKOBOE TMOJIOKCHHE U B
OCHOBHOM OCYHIIECTBISBIINX (PYHKIUIO QoTocuHTe3a. PaBHBIM 00pa3oM SBOIOLMOHHOE



cpacTaHue BETOUeK MOP(OreHeTHUECKH MPEeCTaBIsAeT COO0M He3aBEPIICHHOE UX Pa3beAUMHECHHE
B IIPOLIECCE BETBIICHHUS.

OnucaHHbIM CcOCOOOM BO3HUKAJIM HE OYEHb MHOTOUYHCIEHHBIE JHUCTBS, COXpa-
HABIIME HEKOTOpblE NPU3HAKM BETBEH: [JJIMTEIBbHBIM AaNUKAJIbHBIM POCT, CIOXHOE
pacuwiIeHEHHE U OTHOCHUTEIBHO KpYNHBIM pasmep. llociaenHee CBOMCTBO Iallo OCHOBaHUE
Ha3blBaTh PACTEHMsl C TAKUMHU JIMCTBSIMH MAKpOQUINbHbIMU, XOTS B XOJ€ MOCIENyHOIIeH
HBOJIIOLIUU JIUCThSI Y MHOTHUX M3 HUX CTAJIM MEJIKUMU U 3HAYUTEIIHO YIIPOCTUIIHN CBOIO hopmy.
K MakpodumibHBIM pacTEHUSIM OTHOCSATCS HEKOTOpblE KpacHble M Oypble BOJOPOCIH HU
OONBIIMHCTBO  BBICHIMX  pacTeHHl  (KpoMe  MOX000pa3HbIX M,  BO3MOXHO,
MJIayHOOOPa3HBIX).

Puzouo. Ilporpecc B opranu3anuu Tejaa pacTEeHUNU OBLI CBSI3aH C MEPEXOI0M UX
K MPUKPETUICHHOMY 00pa3y >KM3HU. Pu30uodvl, 0OBIYHO MPEICTABISIONNE cO00i M0100HbIe
HUTSIM BETBSIIIMECS WM HEBETBAILIUECS BBIPOCTHI MOBEPXHOCTU Tena. OHU CTETIOTCS MO
cyOcTpaTy M TNPOHUKAIOT B TIyOb HEro, MPOYHO 3aKpeIissi pacTeHHe. DBOIIOLHUOHHO
pU30UIbI OKA3aJdUCh MEPBHIMU BET€TATUBHBIMU OpraHaMU PacTeHUH. Y BOIHBIX pacTeHUi
OHU BBITIOJHSIOT (PYHKIIMIO 3aKpErJIeHUs] OpraHu3Ma Ha cyocTpare. Y Ha3eMHBIX PacTCHHUH
Hapany ¢ pyHKIMell NpuKperieHuss pu3ouibl Npruoodpean QyHKIUIO MOTIONIEHUS BOABl U
HEOOXOJIMMBIX BEIIECTB.

Puzomony. HaszemHble pacTeHUsl HE MOTYT UCIOJIb30BAaTh BO3AYX Ul ONOPBI CBOETO Tela
BCJIEJCTBUE €r0 HM3KOM IIJIOTHOCTH. OBOJIOLMOHHOE YBEJIWYEHHE DPa3MEPOB OPTOTPOIHO
pacTyIlMX Ha3eMHBIX PACTEHUM OBLIO COMPSIKEHO C BHIPAOOTKOM y HUX 3HAUUTENIBbHO Oojee
MOIITHOTO OpraHa 3aKpeIuieHus — pusomouda. Pusomous mpeacraBiser coOOW BUIOM3-
MEHEHHBIH TETOM, MOKPBITHIA PU30UIAMU U PACTYIIUH IJIATKMOTPOIHIO 1O MOBEPXHOCTH WIIH,
BO3MOKHO, Ha HEOOJIBILION TITyOHHE BHYTpH CyOCTpaTa.

Kopenv. OcranbpHble BBICIINE PACTeHUs HMMEIOT emle Oojee COBEPUICHHBIM OpraH
3aKpenJieHHss ¥ MOTJOUIEHUS MOYBEHHBIX PACTBOPOB — Koperb. OH TpeacTaBisieT coboit
Y3KOIMJINHAPUYECKUM, T.€. OCEBOW, OpraH, CIIOCOOHBIM pacTd OPTOTPOIHO B TIyOb
cyOcTpaTta, 4To MO3BOJISIET OoJjiee MPOYHO 3aKPEIUISATh OpPraHW3M U IOJHEE MCIO0JIb30BaTh
pecypchl OYBBL

Tak kak pacTymuid KOPEHb IOJIKE€H NPOJABUTAThCS CKBO3b OUYE€Hb NJIOTHBIU
cy0cTpaT, TO OH MOXET pacTH TOJIHKO aMUKaIbHO. B OTIHYME OT ameKkCcoB TaJlIoMa H
nobera amekc KOpHsS GOpMHUPYET HE TOJIBKO HOBBIE Yy4YaCTKH KOpPHS, HO U ocoboe
o0Opa3oBaHNe — KOpHeBOU uYexauk, KOTOPBIA C JUCTAIbHOM CTOPOHBI U OOKOB MPHUKPHIBAET
afeKkc M 3allMIlaeT ero OT MOBPEeXIAEHUM, KOrja OH MPOJaBIMBAETCS CKBO3b T'PYHT. Y
OOJBIIMHCTBA BUJOB KOPEHb B ATOM 30HE HECET MHOT'OUYUCIICHHBIE KOPHE8ble 80JI0CKU, OUYECHb
MOXO0’KHE HAa PU3OUABl M BBIMOJHAIOMUE Takue ke pyHkiuu. KopHeBble BOIOCKH CHUIHHO
YBEINYMBAIOT IOBEPXHOCTh CONPUKOCHOBEHHUSI KOPHS C MOYBOH. Y HEKOTOPBIX BHJIOB
KOPHEBBIX BOJIOCKOB HeET. Pa3BUTHE KOPHEBBIX BOJIOCKOB I03aJM YIUIMHSIOLIETOCS ydacTKa
KOpHSI MpeJoXpaHseT UX OT OOpHIBOB MpPHU MPOJABMKEHUU KOPHS B IUIOTHOM rpyHTe. OHH
GYHKIIUOHUPYIOT B TEUCHHUE HECKOJIbKHUX JHEW U OTMHPAIOT, BCIEACTBUE YEro 30HA
BCACBHIBAHMS CMEIIAETCSl aKPOTETaJIbHO BCIIE 32 HapacTarolel BepXyUIKOil KOpHS.

KopHu MHOrMX CEMEHHBIX pacTeHUU CHOCOOHBI HE TOJBKO YUIMHATHCA, HO U
JUTUTENIBHO YTOJIIATHCS MO BCEH AJIMHE. DTO YTOJIIEHUE, KaK U MOJ0OHOE eMy YTOJIIIEeHUE
cTebJieit, Ha3bIBAIOT BTOPUYIHBIM.

BrinensoT 30HBI KOpHS: 30Ha JAE€JIEHHUs, 30HAa poOcCTa, 30HA BCACbIBaHMS, 30HA
POBEACHHUS.

Kopau cnocoOGHbl BeTBUTHCSA. Y IUIAyHOB U, BEPOSITHO, APYrHX IUIayHOOOpa3HBIX
BETBJICHME KOpHEH amnuKalibHOE, y OCTaJbHBIX, MMEIOIHUX KOPHHU BBICHIUX PACTEHHIH,
BETBJICHUE KOpHEW OOKOBOE 2HOOzeHHOe. BOKOBBIE KOPHHU 3aKJIaJbIBAIOTCS JOBOJBHO JalIEKO
OT ameKkca MaTepUHCKOrO0 KOpHS, 32 €ro 30HOM BcachlBaHUsS, UTO MpENOXpaHsieT OOKOBbIE



KOPHHM OT 0OpbIBa MPHU POCTE MATEPUHCKOTO KOPHS M HE MEUIAET €My BBIMOJHATH (YHKIIHIO
MOIJIOIIEHHUS] TOYBEHHBIX PACTBOPOB.

Kopnesas cucmema. B pe3ynpTate BETBICHUS KOPHEH BO3HHMKACT KOpHEeBAs cucmemd,
pa3Hble TUIIBI KOTOPOH pa3nuyuaroTcsi 0COOCHHOCTSIMU CJIaralIiux ee KOpHel 1 XxapakTepom
COCIMHEHUSI KOPHEBOU U MOOETOBOM CHCTEM.

KopueBas cucrema ObIBaeT CTEP)KHEBOW, MOYKOBATOM M CMEIIIAHHOM.

Y HCKOTOPBIX CCMCHHBLIX paCTeHHﬁ, NpCUMYIICCTBCHHO OAHOOOJIbBHBIX, TJ1aBHBIN
KOPEHBb Pa3BUT cJ1ab0 WK OBICTPO OTMHPAET, a KOpHEBas cucreMa Gopmupyercs Giaromaps
Pa3BUTHUIO HA THIIOKOTHIIC I/I/I/IJII/I 6a3aJIBHBIX y3Jdax TrjIaBHOTO HO6€I‘a HECKOJIBKUX MOIIIHBIX
INPUIATOYHBIX KOpHEH. B 3TOM ciiydae kopHeBas cucTeMa BBITVISAUT KaK My4oK Oolyiee WM
MEHEe OJIMHAKOBHIX Pa3BETBICHHBIX KOPHEH U HA3bIBACTCS MOUKOBAMOILL.

2. IloOer u cucrema noderos.

Ilobez  cocToMT W3 OCEBOM dYacTh — cmebis, HECYIIEH VIUIOMIEHHbIE OOKOBBIC, WIIH
anneHouKyIapHvle, TPUAATKA — Jaucmoes. JIUCThS TPHUKPEIUIIOTCS K CTEOMI0 B )31ax.
COOTBETCTBEHHO YYaCTKH CTEOJISI MEXKITY y3JIaMU Ha3bIBAIOT MeHCO0Y3ausmMu. MeXI0y3IHsI MOTYT
OBITH YONUHEHHbIMY C ITTUHOW, TPEBBIMIAIOIICH AHAMETP CTEONs, WIIH YKOPOUEeHHbIMU, KOT/Ia UX
JUIMHA paBHa 70O MeHbIIe auamerpa crednsi. [loOGer ¢ yUIMHEHHBIMH MEXIOY3ITHUSMU
HA3bIBAIOT yoiuHenHvim. 1lober, Bce MEXIOY3lIHs KOTOPOTO YKOPOUYEHBI, HAa3bIBACTCS
VKOPOUEHHbIM, WA pO3emoyHbiM. Y JIepeBbeB W KYCTAPHUKOB YJ/UIMHEHHBIE TOOETH OOBIYHO
HA3BIBAIOT POCMOBbIMU WITH ayKcubiacmamu, a yKOpodeHHbIe — Opaxudnacmamu. Ecim y mobera
4acTh MEXIOY3JIUH yKOPOUYEHHAas, a YacTh YJJIWUHEHHAas, TO TOBOPAT O NOIYPO3EHOYHOM
nobere. B momepedHoM cedeHHHM MEXKAOY3IHs OOBIYHO OKPYTJIbIe, HO OBIBAIOT H HWHBIX
OYepTaHUM.

Jluctest pacmonararoTcsi Ha cre0iie Mo-pa3HOMY, HO HE XaOTHYHO, a CTpPOTO 3a-
KOHOMEpPHO, 4YTO TO3BOJISIET pa3inyarh HECKOJIBKO THIIOB JUCOPACHONONCEHUS, VI
Quriomaxcuca.

Mymoguamplit QWINOTAKCUC CBOWCTBEH mo0eram, Ha KaxJIOM y3J€ KOTOPBIX
HaXOJUTCS HECKOJbKO JMCTHEB, YUCIO KOTOPBIX CHEU(PUYHO I BUIA PACTEHHS, HO
yamie BCero paBHo 3 uiu 4.

Cynpomuegnutii GUNIOTAKCUC OTINYAETCS OT MyTOBUYATOr'O0 T€M, YTO HA KaXKJIOM Y3JIe
pacmoJiaraercsi mapa JHMCThEB.

Ouepeonoii, M v paccesaHHslil, GIULIOTAKCHC HAOIIONACTCS B TEX CITYYasix, KOT/Ia Ha KaXKIOM
y3JI€ pacroaraercs o 0JHOMY JIHUCTY.

CummeTputo mobera ¢ odYepeaHBIM (UILNIOTAKCHCOM OOBIYHO OIHUCHIBAIOT Kak
paauanpHylo, 4To HeBepHO. Ha camoM Oene Takue mobern o01agaroT 0CoOOU 6uHMOBOI
CUMMETpPUEH, COYETAIOLIEH »JJIEMEHThl pPaJuaIbHOM W MOCTYIATEIbHOW CUMMETPHUM.
CummeTpuro mobera ¢ IBYXPSAHBIM (HIJIOTAKCHCOM MOXHO TaKXe pPaccMaTpUBaTh Kak
3epKANbHO-NOCIYNAMETLHYIO.

Hu oamH u3 peanbHO CyIIECTBYIOLUIMX BAapHAHTOB (UIUIOTAKCHCa HE TO3BOJSIET
n30exaTh B3aUMHOTO TMEpEeKphIBaHUs JIMCThEB. ONHAKO CTEeNeHb IEePEKPhIBAaHUS JHCTHEB
3HAYUTENIbHO yMEHBIIAaeTcs Ojarofapst pasluyusM HX pa3MepoB, a TAKKe HMCKPUBICHUAM
JUCTHEB U CKPYUYMBAHMSIM MEXAOY3IHH cTebns. B pesynbrare mpoekuus JHUCThEB MOJI00HA
baopenTuiickoit Mo3anke. Ee Tak ¥ Ha3bIBAIOT «IUCIOBASL MO3AUKAY.

3. Jlucr. Mopdosaorus u anatomusi Jucra. Meramop¢o3bl BereraTuBHBIX
OpraHoB.

JIucThsl COBpEMEHHBIX pAaCTeHHH OYEeHb pa3HOOOpa3HBl 1O pa3MepaMm, OYEepPTaHUSIM,
pacwi€HEHUI0 Ha CTPYKTYpHbIE KOMMOHEHTHl. OCHOBHBIE  JJI€MEHTHl JIUCTAa  BKJIOYAET
JIMCTOBOC OCHOBAHUC, NIPUITHUCTHUKH, YCPCIIOK U JIMCTOBYIO IIJIACTUHKY

JIucmogoe ocnoganue — 310 GazalibHAs YacCTh JINCTA, KOTOPOH OH KPEMUTCA K Y37y

nobera.



Y GONBIIMHCTBA PACTCHUN OCHOBAHUE BIIOJHE PAa3BHUTHIX JILCTHEB OYEHb KOPOTKOE U
IJI0X0 3aMETHOE, HO Y HEKOTOPBIX BHUJIOB OHO pa3pacTaercs B AJUHY U UIUPUHY, Oojiee Uiu
MEHEee TMOJIHO OXBaThIBas MEXKIOY3JIM€ B BHIEC 61azaiuuja (BIarajduilHble JUCThS). Kpas
BJIAraJINIA OCTAaIOTCSI CBOOOJHBIMU (HE3aMKHYTHIE BIIAraluila) Uil CPacTaroTCsl Ha TOM WIN
WHOM TIPOTSDKCHUH (3aMKHYTHIE Biaranuiia). Y OaHaHOB, YEMEPHI[ U HEKOTOPHIX APYTHX
pacTeHuil AMUHHBIE TpyOdYaThle BiArajuila IOCIEI0BAaTEIbHO MPUKPEIJICHHBIX JUCTHEB Ha
YKOPOYCHHOM To0ere, Kak MAaTPEIIKH, BCTABICHHBIC MAPYT B Jpyra, COCTABISIOT Tak
Ha3bIBAEMBIH J10JICHbILL cmebenb, BEChbMa TIOJTHO MMUTHPYIOIIUN HACTOSAIIHNN CTeOCIb.

Ilnacmunka — THaBHBIA 3JIEMEHT JIMCTA, OCYyMmECTBIsAOmMi (Gorocunres. Ilpu
OTIMCAHUHU JUCTa XapaKTepU3yIOT o0lllee ouepTaHue MIACTUHKU, OUEPTaHHs €€ OCHOBAaHUU
Y OKOHYAHUS, XapaKTep Kpas U 0COOCHHOCTH PacUJICHEHUsS TTyOOKHMHU BHIEMKAMU. Y YelbHbIX
JUCTHEB TIYyOOKHX BBIEMOK HET, XOTS Kpall JHcTa MOXET ObITh HE TOJIBKO POBHBIM
(eNbHOKpaHUN JHCT), HO W 3yOuyaThIM, ropoAdYaThIM U Tp. BeleMku rimybunoit mo '/»
IIMPUHBI TIOJIOBUHBI TUIACTUHKU PACUJICHSIOT €€ Ha Jjonacmu (1onacmuotl nuct). Beiemku
rIyGUHO# //2-1/4 MIMPUHBI TIONOBHHBI JTHCTOBOM IUIACTHHKH PA3ICISIOT 00U PA30ebHO0
nucma. Eme 6onee riryOoKkre BIEMKH BBIACTSIOT ce2MeHmbl paccedenHHo2o nucta. JlonmacTtu, 101
Y CeTMEHTHI PACIIONIAraroTCs IEPUCTO- HITH MalbuaTo-.

B nucTOBOW MIIACTHHKE Pa3BUTHI HCUIKU — TPOTIKEHHBIE CTPYKTYPBI, B KOTOPBIX
MPOXOMST AIEMEHTHI TpoBOJsiIeil cucteMbl. COBOKYIMHOCTh JKHJIOK JUCTOBOW TUIACTUHKH
COCTAaBIISIET €€ JHCUIKOBAHUE, OCOOEHHOCTH KOTOPOTO Y Pa3HBIX BHIOB HEOAWHAKOBBL. Paznmuuaior
OmMKpbulmoe MUIKOBAHUE, KOTJIa COCEIHHE >KWIKU HE CBSI3aHbl JIPYr C JIPyroM M CJEMNo
OKaHYMBAIOTCS MO Kparo JIHCTa, U 3aKpblmoe, KOTJa MEXAY COCEIHHMHM >KUJIKaMU HMEIOTCS
NEPEeMBIYKH — aHACTOMO3Bl. BBINENAIOT: Ouxomomuueckoe,  napaiieivHoe , 0y208UOHOe,
cemuamoe , nepucmoe

Y MHOTHX BHUJOB Ha JIHCTOBOM OCHOBAaHWU pa3BUBAIOTCS IMAPHBIC BBIPOCTHI —
npunucmuuku. EcTb BUIB, y KOTOPbIX 3€JieHble MNPHINCTHUKU COXPAaHSAIOTCA U
(GOTOCUHTE3UPYIOT HAPSAAY C JIMCTOBOU MIACTUHKOM.

B 3aBucumMocTH OT uMcia JIMCTOBBIX IUIACTMHOK pa3IMYarOT MPOCThIE U CIOXHBIE
JHUCThs. Y TEPBBIX IUIACTHHKA OJIHA, Y BTOPBIX — HECKOJbKO. Kakmas miacTHHKa CIIOKHOTO
JUCTa HE3aBHCUMO OT CBOETO pa3Mepa HOCHUT Ha3BaHUE Jjucmouexk (CIOKHOTO IIHMCTA).
JIucTouku nanbuamo-cioxcHulX TUCThEB CKYUEHBbI Ha BEPIIMHE YEpelliKa, a JUCTOUYKU nepucmo-
C/IOJCHBIX JIUCTHEB PpaACIoOJiaraloTcs IMOMapHO BAOJIb paxucd, TPEACTaBIAIONIEr0 Cco0oi
HEMOCPEACTBEHHOE MPOJIOJDKEHUE Yepelnka. Paxuc okaHUMBAETCs CJENOo OO HETmapHBIM
JMCTOYKOM. B mepBoM ciydyae JUCT MMEET YETHOE YHCIO JIMCTOYKOB M HAa3bIBAETCS
NAPHONEPUCOCNIONHCHBIM, @ BO  BTOPOM —  HEYETHOE YUCIO W  Has3blBaeTcs
HeNnapHonepucmociodcHviM. JIUCThs ¢ 3 TUCTOUKAMU OTHOCAT K MPOUamoCiOHCHbIM.

Pasnoobpaszue nucmves na nobece. JlucThs, pa3BUBaroLIUecss Ha OJHOM mooere,
HUKOT/Ia HE OBIBAIOT a0CONIOTHO OJMHAKOBBIMHU. Beimenst 3 dopmanuu. Jluctesa xuzosoi
Gpopmayuu, WU Kamaguinvl, YEIyeBUIHBIE U COCTOSAT M3 pa3poclIerocss JUCTOBOTO
OCHOBAaHMSA, a MJACTUHKA W NPUJIMCTHUKU OTCYTCTBYIOT WJIM MPEICTaBICHbl MaJE€HbKUMU
pyAMMEHTAaMU Ha BepXyiuke kataduiia. JINCThs cpedurHol hopmayuu Hanbonaee KpymnHble U
CJIOHO YCTpPOEHHBIE JUCThS mMobera, obOecrneynBamomue (OTOCHHTETUUECKYIO (YHKIIHIO
pactenusi. B oOnmactu comBerus (ciiemoBaTelbHO, HE Ha Bcex moOerax!) pa3BUTHI
euncoguanvl, T.e. MEJKUE CcllabopaculieHEeHHbIe JHCTbI 6epxosoll ¢opmayuu. Yacto OHH
NPEICTaBICHBI, KaK M KaTaQHIIbl, YEIIYCBUIHBIMH Pa3pOCIIMMUCI OCHOBAaHUSIMHU C
peAyLUUpPOBAaHHBIMU MPUINCTHUKAMH U MJIACTUHKAMU.

3HAUUTENbHBIE Pa3InuUsl MEXKAY JIUCTHSIMU Pa3HBIX Y3JIOB OJHOTO Mo0Oera WM pa3HbIX
1no0eroB OJJHOTO PACTEHUs ONPEEISIOT KaK cemepoduiiui.

Bemenenue nobteza. BerBieHune mobOera MPOMCXOAUT BHYTPH TEPMHUHAILHON ITOYKH.
TeopeTndeckn OHO MOXET OBITh ANMUKAJIbHBIM (BEPXYIICUYHBIM) M JaTepalbHBIM (OOKOBBIM).
[Ipu anukanTsHOM BETBIECHUU alleKC pa3eliseTcsl Ha JOYSPHUE aleKChl paBHOTO HIIM HEPABHOTO
pasmepa.



Ilouxa. B ma3zyxe nucta 00OBIYHO pa3BHUBACTCS OJIHA MOYKA, HO Y HEKOTOPBIX BUJOB
B OJHOM ma3yxe 3aKiaJblBaeTcs HECKOJbKO IOYEK, KakK MpaBUJIO, Pa3HBIX pa3MepoB
Cepuanvhule nazyuiHvle nOYKu PacloiaraloTcsi B MEAUAHHON TUIOCKOCTH KPOIOIIETo JIMCTa B OAWH
WIM JBa psja OT Ma3yXW BBEPX IO MEXIOY3nuio. Komiamepanvhvle nazyuiHvle nouku BeEC
HAXOJATCSA B Ta3yxe KPOIOIIETO JIMCTA, B psiA momepek credis. EcTh pacTeHus, y KOTOPBIX
OJIMHOYHBIE Ta3YIIHbIE TOYKH PAHO BETBSTCS, IPUYEM HX Ma3yIIHbIE TOYKH ObICTPO BBIPACTAIOT
U JIWIIb HEMHOTUM YCTYMAlOT B pa3Mepax MaTEpPHHCKON mouke. ['pymma Takux MOYeK CHIBHO
HAllOMUHAET KoJUlaTepajbHble TOYKH.

BokoBbIe OYKH MOTYT MpopacTaTh 0e3 meproaa MoKosi B OOKOBBIE nobecu obozaujeHusl,
KOTOpbI€ PacTyT B TOM JK€ BETETAallMOHHOM CE30HE, YTO M MaTEepUHCKUM molder, Kak Obl
oborarias €1 KpoHy.

bokoBbie BeTBM pacmnpenelieHbl MO MaTepUHCKOMY Molery HepaBHOMepHO. [Ipu
Oa3uUmMoHHOM 6emeienuy OHU HaXOAATCS TIIaBHBIM 00pa3oM B 0a3aibHOI yacTu mobera. Takoe
BETBJICHHE OYEHb XOPOUIO BBIPAXKEHO Yy MHOTOJETHUX TpaB U MONyKycTapHUKOB. [lpu
akpomowiiom eemeieHuy OOKOBBIE BETBH PACIIOJIATAIOTCS MPEUMYIIECTBEHHO B JTUCTAIbHON
yacTu nobera. Takoe BeTBIEHHWE THUIUYHO JJIS JEPEBBEB, MOCKOJIBKY XOPOLIO COOTBETCTBYET
3anaue (popMupoBaHUs BHIHECEHHOW BBBICH KPOHBI. Me3zomoHnHoe 6emeneHue, IpA KOTOPOM
BETBH COCpPENOTOYEHBl B cpeAHel uacTu modera, BCTpeyaeTcss HEYacTO, TJIaBHBIM
00pa3oM y pacTeHUH ¢ MIarHOTPOMHBIMH HA3€MHBIMU M MTOJ3EMHBIMU TTOOETaMu.

Memamopghosvr nobeea. Jlnamazon meramop$o3oB mobera oyeHb MIUPOK: OT He-
OOJIBIIIOTO YKJIOHEHUS OT THIUYHOI'O CTPOCHHS [0 CHJIIBHO HM3MEHEHHBIX (GopM, B
KOTOPBIX JIUIIb C OOJBIIUM TPYJIOM yAAeTcsl pacro3HaTh Mo0er.

Kouan — rTuraHTCcKas TMOKOSIIAsCA OTKPHITas MOYKAa C YTOJIIEHHOWH CcTe0neBoOi
4acTblo (KOYEpHIroM) M JecsATKaMHh MOJIOABIX HEpa3BEpHYBIIUXCS JHUCThEB. B KkouaHe
3amacHbIe BEIIECTBA JEMOHUPOBAHBI U B KOUYEPHITE, U B TUCTHAX.

Kopunesuwe mpencrapiser coOOW TONTOBEYHBIA IMOOET, B KOTOPOM 3aracaeT ac-
CUMHUIIATHL CcTe0enb, a JHUCTh NPEACTABICHBI KartapuiiaMu, Kak WpaBUIIO, OYEHBb
HEJIOJITOBEYHBIMH.

Kayoekxc oueHb MOX0X Ha YKOPOUEHHOE OPTOTpONHOE KopHeBHIne. OIHAKO IPpU HEM
BCETJa COXpaHSAETCS MOIIHBIM TJaBHBIH KOpEHb, MPUYEM TpaHULa MEXKIy KOpPHEM H
COOCTBEHHO KayJIeKCOM C BO3PacTOM CTAaHOBUTCS TPYIHOPA3IUUYUMOM.

Knybenv 00603HauatoT MmetaMopd03bl pa3HBIX OPTaHOB: MOOETa, TUIIOKOTUIISI, KOPHS,
XapaKTepU3yIoluecss 3HAYUTENbHONW TONIIMHONW W HE HECYyIIHe 3aMETHBIX JIMCTOBBIX
opranoB. Cmebnegoii KiyOeHb TpENCTaBIIeT CcO00M mepmuHanbHyl0 4acTh 3aKOHUYUBIIETO
MPOJIOJIBHBIA POCT BUJOM3MEHEHHOTO 3JIEMEHTApHOT0 1mobera.

Tybepuouii 04eHb TIOXOXK Ha KIIYOCHb, HO PA3BHBACTCS U3 OA3AIbHOU YACTH HAA3EMHOTO
nmo0era, BKJIIOYAIONMIEH OJHO MU HECKOIBKO yTONIIAIOIINXCS MEXI0Y3IUN, 3aMacaroiinx
BOJY M ACCUMUJISITHI.

Knybnenykosuya — 3T0 MOA3EMHBIA YKOPOUYEHHBIH MeTaMOp(U3UPOBAHHBIA MOOET ¢
TOJICTBIM cTebJieM, 3alacaroIuM aCCUMMIISITHI, TPUJATOYHBIMU KOPHSIMHU, OTPACTAIOIIMMHU C
HUKHEH CTOpPOHBI KIIYOHEIYKOBHUIIBI, M COXPAHSIONUMUCS 3aCOXIIUMH OCHOBAHUSIMHU
JIMCTHEB, B COBOKYIHOCTHU COCTAaBJISIOUIMMU 3alUTHBIN MMOKPOB.

JIykoeuya pe3ko OTINYAETCS OT APYIMX BUAOM3MEHEHHBIX 3aMacalolluX MOOEroB TeM,
YTO 3alacHble BEIIECTBA B HEW OTKIAABIBAIOTCSA B YELIYSX JUCTOBOM MpPUPOABI, a cTeOelb
npeoOpa3oBaH B JOHIE: OH OYEHb CHJIBHO YKOPOUYEH, UMeeT (HOopMy IHCKAa U CHU3Y HECET
MPUAATOYHBIE KOPHHU.

Konwouxu — 3T0 moberu ¢ orpaHUYEHHBIM MPOJOJIHHBIM POCTOM, OYEHBb TBEPABIM
OJIPEBECHEBAIOITUM CTE€0JIEM U OCTPOM BEPXYIIIKOMA.

Memamopghosvr aucma. Jloguue ny3vipvku My3bIpUaTKH, MpEACTaBIAIOIKAE COOO0M
acuMIMaTHble KOHEYHBIE TOJM MHOTOKPATHO pPa3/elbHBIX JIMCTHEB, YCTPOEHBI Haubojee
CJIOXKHO.



Dunnoouy— 3TO YIIJIOMIEHHBIE YePEIIKU, () YHKIIMOHAIBHO 3aMeIal0IINe MIACTUHKY
MPOCTOrO JUCTA WU JIUCTOYKHU CIOXKHOTO JINCTA, KOTOPBIE pa3BUTHI cl1ab0 WM BOOOIIE
OTCYTCTBYIOT.

OHU aKTUBHO YJIaBIMBAIOT IJIABAIOUIYIO B BOAE NOOBMY. Y HHMX UMEETCS MOABUKHBIN
KJIallaH, TUIOTHO 3aMBIKAIONMH YycTbe. B IycTOM 3aKpbhITOM Iy3bIpbKE MJaBICHHUE BOJIBI
orpuniareabHoe. CHapyXU BOKPYr YCTbSl PacTONbIpeHbl 4 UIMHHBIX BOJOCKA, WM QHMEHHbI,
o0agarone TaKTWIBHOW YyBCTBUTENBHOCTBIO. [IpH COMPUKOCHOBEHUU >KEPTBBI C aHTEHHOU
KJIallaH pe3Ko OTrubaeTcss BHYTPb IMY3bIpbKa, TOK BOJBI 3aHOCUT KEPTBY B IY3bIPEK, a BO3-
HUKAIOIUN THIPOCTaTUUYECKUH yAap 3axJIONbIBAaeT KianaH. Beck mponecc 3aHuMaeT okoso 15
MC (MUJIJTUCEKYHN).

QunnoausaM CBOMCTBEHHO NapajieIbHOE UM AYrOBOE )XKUJIKOBAHHE, TPUTOM YTO
KUJIKOBaHUE MJIACTUHKH — ceTyaToe. [loaToMy MHOTrHe OOTaHUKH MOJA03PEBAIOT, YTO
JUCThSI OJHOIOJIBHBIX, IJS KOTOPBIX CTOJIb XapaKTepHO MapajieJbHOE M JYroBOE
KUJIKOBaHUE, CyTh PUIITOANU.

OueHb HHTEpecHBl MeTaMop(}o3bl JHCTAa, MO OOJUKY M (YHKIUSM CXOJIHBIE C
MeTamopdo3zamu nodera. ITo aucmosvie Ycuku U KOMOUYKU, KOTOPbIE MOTYT COOTBETCTBOBATh
BCEMY JIMCTY WJIM TOJBKO €ro OTACIbHBIM CTPYKTYPHBIM »JJIeMEHTaM (HampuMmep,
HEKOTOPBIM JIUCTOUYKAM U PaXHUCy CIOXKHOTO MEPUCTOTO JIUCTA, KaK YCUKH ropoxa, Uiu
NPUINCTHUKAM, KaK KOJIOYKHA OeNoil akanuu).

OT KONIOYEK JIMCTOBOTO M MOOETOBOT0 MPOUCXOXKICHHUS CIelyeT OTIMYaTh MOX0KHUE Ha

HUX Wunsl, KOTOPBIE MPEACTABIAIOT c000il HE MeTaMOp(PHU3UPO-BaHHBIE OPTAHBI, @ BEIPOCTHI
MMOBEPXHOCTHU CTEOJs U aucTa (HapuMep, y po3bl). Yale Bcero oHM pacriojiararorcs 6e3
ONPEJEIEHHOT0 MOopsAKa.

Metamopdo3bl kopHsi. Oco6eHHOCTH, MeTaMOpP(d030B KOPHEH COCTOUT B TOM, UTO
OYCHb MHOTHE W3 HUX OTPAKAIOT HE M3MCHEHUS TJaBHBIX (DYHKIIUH KOpPHS, a WU3MEHEHHUS
YCIOBUM UX BBIMOJHEHHUS.

HauGonee pacnpocTpaHeHHbBIM MeTamMop(}O30M KOpPHS, MO-BUIAUMOMY, CIEAYET
CUYUTATh MUKOPU3Y, T.€. KOMIIJIEKC KOPHS U CPOCIIUXCS ¢ HUM Tru¢ rpuboB, U3 KOTOPHIX
pacTeHue MoJiyyaeT BOJY C PAacTBOPEHHBIMH B HEMl MHUHEpaJbHBIMH BemlecTBaMu. ['pub, B
CBOIO OY€pe/lb, U3BJIEKAECT U3 KOPHS aCCUMWIATHL. Takoe COXKUTEIbCTBO, MOJE3HOE 000UM
OpraHM3MaM pa3HbIX BHUJOB, HAa3BIBAIOT CUMOUO30M,XOTA TpaBUIbHEE ObUIO OBl
paccMaTpuBaTh €ro Kak B3aMMHBIM Mapa3suTu3M. B MuKopu3e OJIHUX BHUAOB pPaCTECHU,
TJIaBHBIM 00pa3oM TpaB, TH(bl rpuba NPOHUKAIOT BHYTPb KOPHS. ODTO 3M00OMUKOPU3A,
BHEIIHE MPAKTUYECKH HEOTIWYMMAs OT COCYIIMX KOpHEH. Y Jpyrux BUJIOB pPacTCHUH,
MPEUMYIIECTBEHHO JEPEeBbEB M KYCTAPHUKOB, UMEETCS O9KMOMUKOPU3A, B KOTOPOU THQBI
rpuba ryCcTo OIJIETal0T KOPEHb CHApY)KH, MJIOTHO MpPHJIETas B ONpPEICIICHHBIX MECTax K €ro
noBepxHocTu. CaM KOpEeHb TepsieT CIOCOOHOCTh K HEOTPAHWUYEHHOMY POCTY, M3MEHSETCS
TEKCTypa €ro MOBEPXHOCTHU U BHYTPEHHEE CTPOCHUE.

BoGoBo-pu306uanbHbIil CHMOMO3 OCYIIECTBISETCS Yepe3 pa3BUBAIONIMECS HAa KOPHIX
K1yOeHbKy, COoNepKallue BHYTPU pu3oOMM B 0Cco00i (dopme OakTepouoB, KOTOPHIE
NOTPEOIIAIOT ACCUMUIIATHI PACTEHUS U CHHTE3UPYIOT aMMOHHIHBIE COCIMHEHHUS, UCIIONb3Ys
a30T BO3/yxa. AMMOHUWHBIC COCIMHEHHS yCBaWBaloTCs pacTeHueM. dopma KIIyOSHBKOB Y
pa3HbIX BUIOB 00OOBBIX OBIBACT BEpeTe-HOBUIHOMW, IIAPOBHUAHON, HENPAaBUIBHOW; y psla
0000BBIX KJIYOCHBKM  BETBAIIMECSA. Y  Hamboiee 3HAKOMBIX  €BPONEUCKUM |
CEeBEpPOAMEpPUKAHCKUM OOTaHMKaM BHUIOB OOOOBBIX KIYOCHBKM HACTOJIBKO HE IMOXO0XHU Ha
KOPDHH, YTO HEKOTOpBIE yYEHBbIE CUHUTAIOT UX 0C0O0ro ponaa omyxojsaMu. OJHAKO CpaBHEHHUE
KIyOEHBKOB y OO0OBBIX MHUPOBOW (JIOPHI IMOKAa3bIBACT, YTO BCE OHH MPEACTABIAIOT
BHUI0M3MEHEHHE OOKOBBIX KOPHEH.

Y HeO0OOBBIX CEMEHHBIX PACTCHUU CUMOMO3 ¢ a30THUKCUPYIOIIUMHU OpraHU3MaMu
OCYIIECTBIISIETCS TIOCPEICTBOM METAMOP(PHU3UPOBAHHBIX KOPALIOSUOHbIX KOpHEH. Takue KOpHU
cnabo pacTyT B JUIMHY, HO OOMJIBHO BETBATCS, IpUUYeM OOKOBBIE KOPHU OCTAIOTCSI YaCTHIHO
CPOCIIMMHUCSA C MAaTEPUHCKUM KOPHEM M JIPYT C APYroM. Y OJbXH B KOPAJUIOBUHBIX KOPHSX



MOCEIISIIOTCST aKTUHOMH-11€Thl. CaroBHUKOBBIE BCTYNAIOT B CUMOHMO3 C HUAHESMHU, KOTOpHIE
¢bukcupyoT armochepHsiii azor. HecMoTpst Ha TO, YTO LIMAHEHW YCBaMBAIOT a30T BO3yXa
TOJIKO B OTCYTCTBHE CBETa, KOPAIJIOBUAHBIE KOPHU CAarOBHUKOBBIX 00JIa/lal0OT OTPHUIATENb-
HBIM T€OTPOIU3MOM, T.€. PACTyT MPOTHUB CHUJBI TSDKECTHU JO TEX IOp, MOKAa HE BHICTaBATCS
BEpXyIIKaMu Hajx cyOcTpaTtoM. Bo3Mo)kHO, 3TO oOjieryaer MOTrJOIIEHHE HWMH a3oTa M3
BO3/yXa.

HemHorue BpicIIME pacTeHHs MEPENUIM K TIeTepoTpPOPHOMY MapasUTUUYECKOMY WIIH
MOJTYNAapa3UTUYECKOMY CYILECTBOBAHUIO HA JPYTUX BbICHIMX pacTeHUsX. OHHM HM3BJIEKAIOT
HE0OXOAMMBIE MM BEIIEeCTBA M3 Tella XO3fMHA IOCPEICTBOM eaycmopui. laycropus,
NpOHUKAIOLass B TEJO XO035iMHA, HACTOJbKO OTJIWYAETCS OT OOBIYHOTO KOpHS, YTO
HEKOTOpbIe OOTAHUKH OTKA3bIBAIOTCS MPHU3HATH €€ 32 MeTaMOpP(QU3UPOBAHHBINA KOPEHbD.

v psna pacTeHuit TPOIUYECKUX 60110T pa3BuBa
I0TCA  nHeeMamo@opsl, WIN OvblxamelbHvle KOpHU, CHa0XaIOIMHUe KHCIOPOIOM
KOpPHEBYIO CHCTEMY, paclojlaralollyiocsi B aHOKCHMYECKOHW TOYBE WM  WIE.
[TueBmMaToopel — 3TO YTOJIIEHHBIE OTPULATENBHO T'E€OTPONUYHBIE KOPHH C
OTPaHUYEHHBIM POCTOM, BBICTABISIOIIMECS HaJ CyOCTpaTOM W IMPOHU3AHHBIE OIPOMHBIM
YUCJIOM TOJIOCTEH, MO KOTOPBIM KHUCIOPOJ BO3Ayxa AUPGYHAUPYET K CKEJIETHBIM H
COCYIIIMM KOPHSIM.

BrinmosiHeHHe KOpHEM OMOpPHOW (DYHKIIMH MOXET TaKXe COYeTaThCsS C €ro MeTa-
Mopdo3oM. XooynbHblie KOpHHM, OOBIYHO Pa3BUBAIOIIUECS Y MPHUOPEKHBIX TPOIMHUECCKUX
JepeBbEB, — 3TO NPUIATOYHBIC KOPHUM HA HAJ3EMHBIX 100Oerax, KOTOpble pacTyT BHH3, HE
BETBSICh M HE 00pa3ys KOPHEBBIX BOJIOCKOB, IMOKa HE JIOCTUTHYT CyOCTpara, rie OOWIbHO
BeTBATCA. OT OOBIUHBIX KOPHEH XOyJIbHbBIE KOPHU OTIUYAIOTCS HE CTOJIBKO OOJHMKOM, CKOJBKO
TE€M, YTO 3HAUMUTENIbHbIE UX YYAaCTKH HaxXOASATCA HaJ 3emiiell U QyHKUMOHHUPYIOT, MOJI00HO
cTeOJIIM, KaK ONIOPHBIE KOJIOHHBI, @ HE KaK 3asAKOPHUBAIOLIAE KaHATHI.

3HAUUTENbHO CHUJIbHEE OT OOBIYHBIX KOPHEH OTINYAIOTCS OO0CKOBUOHble KOPHH,
OTXOJSIINE TOPU3OHTAIBHO OT OCHOBAHUS CTBOJIa HEKOTOPHIX JIEPEBHEB, TTIABHBIM 00pa3omM
TPONUYECKUX, U B MEXaHMYECKOM OTHOIIEHHWU COOTBETCTBylouIue KoHTpdopcam. Takue
KOpPHU BHayaje YCTPOCHBI BIOJHE opauHapHO. OHHM MpHOOpeTaloT JOCKOBUIAHYIO (GopMy
MOCTENEHHO B MPOIecCce PE3KO aCHMMETPUYHOTO BTOPUYHOIO YTOJIIEHHUS, OTPAHUUYEHHOTO
BEpXHEH CTOPOHON TOPU3OHTAIBHOTO KOpHA. Brpouem, HEKOTOpble OOTaHMKHU MOJATaloT,
YTO JOCKOBHUIHAs (popMa KOpHEH HHKAK HE CBS3aHA C UX OMOPHOU (YHKIHUEH, a UX PE3KO
ACUMMETPUYHOE YTOJIIICHHE OOYCJIOBIEHO HEIOCTATKOM KHCIOpOAa C HUXKHEH CTOPOHBI
KOPHS$I, 4YTO MPENATCTBYET MPOSIBICHUIO TaM POCTOBBIX MPOIECCOB.

Kopnu-npuyenxku pa3BuBaloTCs Ha y3JaX NOOEroB HEMHOTMX BHJIOB JMaH M 3a-
KpemisioTcs Ha omope, DTH KOPHU OBICTPO MpeKpamalT POCT, HE pPa3BUBAIOT
KOPHEBBIX BOJIOCKOB, HO 4YacTO OOpa3yloT MHOXXECTBO OOKOBBIX KOpHEH B OJHOH
MJIOCKOCTH, TAaK)Ke OTJIUYAIOUIUXCS OTPAHUYEHHBIM POCTOM M OTCYTCTBHUEM KOPHEBBIX
BOJIOCKOB. B pe3ynbraTe Ha y3/max BO3HUKAIOT MIEPUCTbIE CTPYKTYPHI, INIOTHO MpHUJIETalonue
U MpUKpEIUISonuecs K cyocTpary.

Kompaxmunviue KOpHH, pa3BUBAIOLINECS HA KOPHEBUIIAX U JIYKOBHIIAX, 3arIyOJIAIOT UX
B IpyHT. Takue KOpHM BHayajie MHTEHCHUBHO PAacTyT B JJMHY HE BETBSCh, a 3aT€M CHUJIBHO
3aMeUISIOT MPOJOJIBHBIN POCT U OOMJIBHO Pa3BETBIAIOTCA HAa KOHLE. Pa3BeTBIeHHs POUYHO
3aKOPHUBAIOT BEPXYIIKY KOHTPAKTHJIBLHOI'O KOPHS, a JMIIeHHas: OOKOBBIX KOpHE#l Oa3alibHas
€ro 4acTh YKOPAUMBAETCS M BTATMBAECT KOPHEBUIIE WU JYKOBHILY B IIyOb MOYBHI. biaromaps
3TOMY HapacTalolue KOpHEBUINA U JYKOBHUIBI OCTAalOTCS Ha OJAHOW M TOW Ke riayOuHe.
3anacaowue KOPHU CUIBHO YTOJIIEHBI. DTO MOTYT OBITh OOKOBBIE M/WIW HpUIATOYHBIC
KOPHH, KOTOPbIE HAa3bIBAIOT KOPHEBLIMU WUUKAMY, NIIA KOPHE8bIMU KLYyOHAMU, TNOO0 TIaBHBIN
KOpeHb. B mocneqnem cimydae y pacteHust GOpMUpPYETCs KOpHeniod, B 00pa3oBaHHM KOTOPOTO
YYaCTBYIOT TakKe YTOJIIECHHbIE TH-TIOKOTWJIb W OCHOBaHUE TrjaBHoro mnobera. B 3pemom
KOPHEIIJIO/Ie TPaHHIla MEXAYy OpraHaMH Hepa3auduMa.



OdeHb peKo KOPHHU CHICHHATM3UPYIOTCST Ha BBHIMOJHEHUN (YHKIIMHM 3al[UTHl PACTCHUS
oT ¢putodaros. B 3THX cirydasx oHH MPeoOpa3ylOTCs B KOpHe8ble KOIOUKY, KaK Y TPOITUUECKUX
smuuTOoB U3 pona Myrmecodia.

V HEMHOTHX BOJHBIX BHJIOB €CTh ACCUMUIUPYIOUjile KOPHH, HIPAIONIHE 3HAYUTCIBHYIO
pOJIb B 00ECIICUCHUN PACTEHHSI aC-CUMWIIITAMU. ACCHUMIIHPYIOIIME KOPHU OBIBAIOT JIBYX THUIIOB
BETBSINMECS, HAINOMHHAIOT CTEIOIIMECS [0 JHY IUIACTHHYarhle TawioMbl. [lpyrue
pacrioaratlotcsi B TOJIIE BOABl Ha Yy3/ax MoOera, paauadbHO-CAMMETPUYHBI, HMEIOT
OTpaHUYCHHBIN alMKaIBbHBIA POCT U HECYT HECKOJIBKO OPTOCTHX OOMIIBHBIX OOKOBBIX KOPHEH.
AccuMUIMpyIoIUe KOPHH 000MX TUIIOB KOPHEBBIX BOJIOCKOB HE 00pa3yloT.

Jekuus 4 (2 4)
Tema: «BBenenune B cucrematuky. Hagnapcerso Snepnsie. llapcrso I'puobi»
1.4.1. Bonpocsl JieKIum:

1. 3amaun wm wMeroawl cuctemaTuku. Hcropus pasButus cuctematuku. Kiaccudukanms,
HOMEHKJIaTypa, (pumoreHeTuka.

2. dunoreHeTnyeckoe MoyoxkeHne rpudoB. I{uTonormdyeckne oCOOEHHOCTH M Pa3MHOXKCHHE.
Knaccudukanus rpuboB. IlceBmorpu6sl. Otmen Oomukora. Hwusmme rpubsl.  Otaens
XUTPUAMOMUKOTA U 3UTOMUKOTA. XO035IHCTBEHHOE 3HAYCHUE.

3. Beicime rpu6sl. Otaenst AckoMukoTa, basuamomukora, Anamopgusie Tpudbl. CtpoeHue,
(bU3HOTOTHYECKHE OCOOCHHOCTH MUTAHUS M Pa3MHOXKCHHS.

4. Otnen JlnmaitHuky - KJaccuuKanus, XapaKTepruCcTUKa U 3HAUYCHHE.

1.4.2. KpaTkoe cojep:kaHne BONPOCOB:
1. 3agaum u meroabl cucreMaTuku. Ucropusi pasButus cucrematuku. Kinaccudpukanms,
HOMEHKJIATYpa, PujIoreHeTnKa.

XKuasg mnpuposa mpencTaBisieT cOOOH CIOXKHO OpPraHU30BAaHHYIO HEpPapXHUUECKYIO
cuctemy. lM3yueHueM MHOrooOpaszusi OpraHW3MOB, BBISBICHHEM WX CXOJCTBA M Pa3IUYHIA,
Kiaccupukanued Mo TpyNmUpoBKaM (TaKCOHAM) pPA3HOTO paHra 3aHMMAeTCs Hayka
CHCTEMATHKA. [TpuHIMIIBEI CUCTEeMATHKH, BBEICHUE OMHAPHON HOMEHKIIATYphI pa3paboTaHbI
mBeackuM yueHbiM K. JIuaneem (1753r).

OCHOBBI COBpeMEHHOH KiIaccu(UKAIUN PAaCTEHUH U )KUBOTHBIX ObUIH 3aoxenbl B X VIII
B. mBeAckuM ydeHbiM K. Jluaneem (1707-1778). Cuutas, 9TO0 HaXOXKJACHHE OIPEIACICHHOTO
NOpsiIKa B MPUPOJE SABJSIETCS IiaBHEMmen nenbto Hayku, K. JIMHHeH B kauecTBE OCHOBHOM
(Ha4aIpHOM) CHCTEMAaTHYECKON (TaKCOHOMHMYECKOW) €WHUIIBI (TaKCOHA) OMPEaeNn BUI, MO
KOTOPBIM OH TOHUMAaJI COBOKYITHOCTh OPTraHMU3MOB, CXOJHBIX MEXKAY CO00M, KaK CXOTHBI IETH OT
OJIHMX POAMTEINICH, U CIOCOOHBIX JIaBaTh TUIO0BUTOE MoToMcTBO. OmHako K. Jlunuel cuutan,
YTO CO BPEMEHM CO3[aHUs BUJIbI MMOCTOSIHHBI U HEM3MEHHBI. OH Mojaraia Takxke, YTO KaXKIbIid
KJIaCCU(UIIUPYEMBbId OpPTaHU3M JOJDKEH OBITh CpPaBHUM C HJI€ATbHBIM THUIIOM W YTO BCE
MoMOOHBIE OpraHWU3MbI JOJDKHBI TPYHNIUPOBATHCS BOKPYr wHaeadbHOro Tuma. Ha ocHOBe
U3YYEHHUS CXOJICTBA OpPraHU3MOB OH TMOAPA3EIHJ KUBOTHBIX Ha MJIEKOMHUTAIOMIMX, MTHII,
MIPECMBIKAIOMIUXCSI, PHIO, HACEKOMBIX, YepBEH, a TaKkKe BBEJl B 000OPOT TaKUE TAKCOHOMHYECKUE
€AMHMIIBI, KaK BHJ, POJ, OTpPsJA, KJIAcC, pa3MECTUB HMX B BHJE HEPapXUUYECKOH CHUCTEMBI U
OTIpEeICIUB MX COMOJ-YMNHEHHOCTh, 3aKJTIOYAIONIYIOCS B TOM, YTO KaKaas KaTteropus Oosee
BBICOKOTO YpOBHSI BKJIIOYaeT B ce0s OJHY MJIM HECKOJIBKO KAaTErOpHil HU3IIEro MOpsAIKa.
Hanpumep, knacc BkiouyaeT B ce0si HECKOIBKO OTPSIIOB, OTPSA — HECKOJIBKO POJIOB, & POJ —
HECKOJIBKO BHJIOB.



MeToabl CHCTEMAaTUKH: CPaBHUTENBHO — MOP(OIOTHYECKUH, IMaaeo000TaHuYECKHH,
OHTOTEHETUYECKUM, (PH3NO0JIOT0-OMOXUMHUUECKHH, IIMTOTOTUUECKHM.

3ajaya CUCTEMATUKH - PACHOJIOKUTh OPTaHU3MBI B TAKYIO0 CUCTEMY , KOTOpasi OTpakaja
Obl HCTOpPHUIO pPa3BUTUS MHpAa OPraHU3MOB OT (OpPM JApPEBHEHIIMX M MPUMHUTHUBHBIX IO
COBPEMEHHBIX M CaMbIX CIOXHBIX. Ormpenensisi MECTO BHJA B CUCTEME OpPraHUYEeroro Mupa,
CUCTCEMAaTHKa HMEET BaXXHOE  TEOPETHYECKOEe M MPAaKTHUYECKOe 3HaueHue II, IO03BOJIss
OpPUEHTUPOBATHCS B OTPOMEHOM Pa3HOOOPa3UH KUBBBIX CYIIIECTB.

[TpoGyieMbl cuCTEMATHKU OXBATHIBAIOT BOMPOCHI KilacCU(UKAIINK , HOMEHKJIATyphI U

(HIIOreHeTUKH.

Knaccupurkauusa. PacnpeneneHue opraHu3dmMoB B COOTBETCTBUHM C UX CXOJICTBOM U
pa3iinuueM M0 ONPEeeICHHON CUCTEME COMTOAUMHEHHBIX (MepapXHUUeCKuX) KaTeropuil.

Homenknatypa — mepeueHb Ha3BaHWW OpPraHU3MOB W KaTETOPUM, YIMOTPEOJIIEMBIX B
cucreMatuke. TakcoOHOMHU4YeCKHMe KATerOpMH - OIPEJCICHHbIE paHTM WK YpPOBHHU
KJIacCU(UKaLUU, T.€. CTYIIEHU OMpeJesieHHON unepapxuu. TaKcoHbI - COBOKYIHOCTh peajibHO
CYIIECTBYIOIIMX WM CYIIECTBOBABIIMX OPraHU3MOB, OTHECEHHBIX K OIpPEACICHHBIM
TakcoHOMuueckuM  kateropusiM. (IIpumepsr  TakconoB u  karteropuii). IlocTtpoenme
(rIIoreHeTUYEeCKON CHCTEMBI.
®dunoreHeHTuka. M3ydaeT ucTopuueckoe pa3BUTHE JKHUBBIX OPraHu3MoB ((uiaoreHe3) w €ro
3aKOHOMEPHOCTHU KakK B IIEJIOM, TaK M B SBOJIOLIMIO TAKCOHOB Pa3HOI0 paHra - OT BHJIOB U POJOB
no uapctB. OcHOBa (UIOTEHETUKH - DSBOJIOLMOHHAS Teopus, AapBUHU3M. DUIOreHEHTHKa
U3y4aeT, B YACTHOCTH, TaKUe MPOOJIEMbI, KaK JBOJIOLHUS H IMPOUCXOKICHHE OPTraHU3MOB,
MEPCIIEKTUBBI 3BOJIOLNUU U BO3MOKHOCTH BIMSHHUS Ha SBOJIIOLMOHHBIM MPOIECC, MEXaHU3MbI
MHUKPO3BOIIOLNU U BOSHUKHOBEHUE B PE3YJIbTaTe BUOB.
[TonsiTie «BUJ « 3aKpemwyioch B OWONOTHU emie B cepenuHe 17 Beka mocie pador Kapia
JIluHHEsI, OTHAKO €r0 CTPOrOoro OOIIEIPUHATOTO OMpPEEICHUs HE CYIecTByeT. Bua oOneauHser
MHOECTBO pPEAbHBIX OCOCOCH; TOXXKIECTBEHHBIX M HUMEIIMUX  olmiee reorpaduyeckoe
pacroJoKEeHueE.
Buasl Bo3HUKalo u cymecTtByioT B mporecce sBomtonun.Ilo Komapory B.JIL., «... Bum ecthb
COBOKYITHOCTh TOKOJICHUN, MPOUCXOMSIINX OT OOIIero MpeAKa M IOJA BIUSHUEM CpPEIbl U
O00pbOBI 3a cyliecTBOaHUE O00O0COOJICHHBIX OTOOPOM OT OCTAJIBHOTO MHUpPa >KUBBIX CYIIECTB;
BMECTE C TEM BUJI €CTh OIPEIEIECHHBIN 3Tal B MPOLECCE IBOIIOLIUNY.
Bun ocHOBHas cTpyKTypHasl €IMHUIIA B CHCTEME YKUBBIX OPraHUMOB M OCOOBIN KaueCTBEHHBIN
dTam HBOJIIONMH. BClEeNCcTBUM 3TOTO BUJA MPEACTaBISET COO0N OCHOBHYIO TaKCOHOBHYECKYIO
KaTeropuio B CUCTEMAaTHUKE.

2. @wioreHernyeckoe MmojiokeHue rpudoB. ILluToslorHYeckHe OCOOEHHOCTH H
pasmHoxkeHune. Knaccupuxanmsa rpudos. Ilcesporpmdnl. Otnen Oommkora. Husmme
rpudbl. OTaenbl XUTPUAMOMHUKOTA U 3UTOMUKOTA. X0351iiCTBEHHOE 3HAYEHHE.

['puOb1 — 0HO M3 caMbIX OOJBIIMX IAPCTB OPraHU3MOB, PA3HOOOPA3HBIX IO CTPOCHHIO U
o0pa3y sxu3Hu. [losBunace 3ta npessss rpynmna 450...500 M jet Tomy Hazaa. B cumype yxe
ObulM MUKOpHU3HBbIE TPHOBL. K KOHIly KaMEHHOYTOJIBHOTO NEpPHOAA CYIIECTBOBAJIO TPU Kiacca
rpu6oB. Mckomaemple rprObl HaIOMUHAIM COBpPEMEHHBIC. ['puOBl MMEIOT MONU(UIUTHYECKOE
IPOMCXOXKAECHUE: UX TPYIIbl MPOU30LUIM HE3aBUCHUMO OT pa3HbIX KI'yTUKOBBIX. Hekoropsele
IpUOBI IPEANOI0KUTEIBHO MPOU3OILIN OT BOJOPOCIeH UiIN aMeOOUIHBIX NMpenKkoB. CIM3eBUKH,
POICTBO KOTOPBIX HESICHO, OOBIYHO BKJIKOYAOT B LApCTBO ['puObl. JInMmiallHUKM, KOTOPBIX
paHbllle OTHOCHJIM K PAacTEHHsM, TaKKe ceiddac NpEeAroYMTaIOT paccMaTpuBaTh B COCTaBe
rpuboB, B paHre OT/Aesa WIK Kiacca.

Oo6ume csenenus. CymiectByer okono 100 000 BumoB rpuboB, pa3sHOOOPA3HBIX IO
BHEIIHEMY BHJy U pacnpocTpaHeHuto. Cpenu rpubOB €cTb MHUKPOCKOIMYECKH Majble HU
THFAaHTCKHE OpraHusMbl. Bce Temo ApoxkeBoro rpuba COCTOUT M3 OJHOM  KIJIIETKH
MHUKPOCKOIMYECKHX Pa3MEPOB, a TPYTOBUK UMEET MULIEIUI, MPOHU3BIBAIOIINI CTBOJ JiepeBa OT



OCHOBAaHMS JO BEpIIMHBL, M 00pa3yeT CIOXHO YCTPOCHHbIE MHOTOJIETHHE IUIOJOBHIC Tena
BHYILIUTENbHBIX pa3MepoB. [IpoloKUTENbHOCTh KU3HU TPUOOB — OT HECKOJBKHUX THEH 10
JIECATKOB JIeT. Jl0JIroBeYHOCThI0O MHULENHS OOBSCHSIOTCS HAXOJKU IIOJOBBIX TeJN TrpuOOB Ha
OJIHOM U TOM K€ MECT€e U3 rojia B ToJl.

OO6ume npusHaku. I'prObI - 0co60e apCTBO KMUBBIX OPraHU3MOB, HacuuThiBaromiee 100
000 BumoB. B HuX coyeTalOTCAd YEpPThl PACTEHUW M IKUBOTHBIX, a TaKXKe IMPU3HAKH,
CBOWCTBEHHBIC TOJNBKO TpubaM. IIpu3Haku pacTeHMid: HENOJBM)KHOCTh, MOCTOSHHBIA pOCT,
NUTaHUE PACTBOPEHHBIMU BEILIECTBAMH, HAJIMUYHME KJIETOUHBIX 000104eK. [Ipru3Haku >KMBOTHBIX:
OTCYTCTBUE IJIACTU U CIIOCOOHOCTH K (POTOCHUHTE3Y, HATMYNE XUTHHA B KIIETOYHBIX 000JIOUKaAX.

BereraruBHoe Teno rpuba mpencrtaBisieT coOoi Muienuid (TpuOHUILY), COCTOSIIIUA W3
HUTEH - THQOB. DTO NPU3HAK, CBOWCTBEHHBIH TOJIBKO rprudam.

CoBpeMeHHass cHCTEMaTHKa CTPOUTCS C YYE€TOM OJBOJIIOLMOHHBIX CBSI3€H Mexay
OTIENBHBIMU Tpynnamu rpuOoB. TpaguIMOHHO OTHOCAIIMECS K TrpubdamM OpraHu3Mbl B
HACTOAIIEE BpeMsl pa3lieJeHbl Ha TpPU CaAMOCTOSITENIbHBIX OSBOJIOIHOHHBIX CTBOJIA U
pacrpezeieHsl 0 TpeM LapcTBaM KUBOW Npuponsl — Ilpocreitmme - Protozoa, Xpomucra —
Chromista n Hacrosimue rpudbl - Fungi. B kxaxxaom 1apcTBe OpraHM3Mbl pacmlpeleieHbl Ha
OTJIEJbI.

B wmapctBo Ilpocreiimne — Profozoa BKIOYEHBI 4YeThIpe OTAena: MUKCOMHUKOTA -
Myxomycota, Ilnazmogmodopomukora - Plasmodiophoromycota, — Axpa3moMukora —
Acrasiomycota u JluktrnocrenuomMukota - Dictyosteliomycota.

B mapctBo Xpomucra — Chromista BxitoueHbl oTnenbl: OOMHKOTa Oomycota,
['upoxurpuamomukora — Hyphochytridiomycota n Jlabupunrtynomukora - Labyrinthulomycota.

apctBo Hacrosimue rpubsl — Fungi, unu Mycota, nensT Ha 4YeTblpe OTJelna:
Xurpuguomukota - Chytridiomycota, 3uroMukora - Zygomycota, ACKOMUKOTa - Ascomycota u
Basunpnomukora - Basidiomycota. Croga xe oTHocAT AHamopdHbie Tpulsl - Anamorphic fungi,
M0JIOBAs CTaJIusl KOTOPHIX HEM3BECTHA. DTH IPUObI MPOXOAAT BECh KU3HEHHBIN LIUKII B OecTionon
craguu. Panee nx OTHOCHIIM K HECOBEpIIEHHBIM rprbam — Jlefitepomurnieram — Deuteromycetes.

Otnen Oomukora. Husmue rpuosbl.

OTAEJ OOMUKOTA (OOMYCOTA)

Otnen Oomukora (Oomycota) BKIIOUAET BOJHBIE IPUOBI, OOUTAIOIINE Ha PACTUTEIBHBIX
OCTaTKax, Tpymax HaceKOMBIX, WJI Mapa3uTOB OECIO3BOHOYHBIX, pblO, aMmpuoduii. Hekotopsie
rpuObl )XUBYT B TOYBE, HauOoJiee BHICOKOOPTAaHW30BAaHHBIC — Mapa3UThl HA3eMHBIX PACTEHUM.
[TonBukHBIE cTaguu (300CMOPHI) — ABYKTYTUKOBBIE C T€TEPOMOPPHBIMU U TeTEPOKOHTHBIMU
KryTUKaMu. JKryTHKH MOTYT OBITH JIaT€paibHBIMHU, HO TIPU 3TOM NEPHUCTHIA HAIpaBJIEH BIIEPE],
a TIJaBHBIH — Hazal. B KJIETOYHBIX CTEeHKax TpUOOB 3TOr0 OTAENa MPUCYTCTBYET
PEUMYIIECTBEHHO TOJIMCAXapUAHbIH KOMIUIEKC (TJIIOKaH - LEJUTI0J03a), MHOT/a HEOOJbIIOoe
KOJIMYECTBO XWTHHA. 3amacHO€ BEIIECTBO — BOJOPACTBOPUMBIN TIUIIOKAaH MHMKOJAMUHApPUH;
[JIMKOTEH, THITMYHBINA JJI1 HACTOSAILINX TPHOOB, OTCYTCTBYET.

BereraruBHoe Tenmo mouTH Yy BceX TpHOOB — XOPOIIO Pa3BUTHIM HEKJICTOUYHBIN
(HecenTUPOBAHHBIN ) MULICITHIA.

Myunucras poca kaprodens - durodropa. [IpusHak mopaxkeHus - Oenbli MyIMIOK Ha
JUCTBAX W KIyOHsX. B cepeamHe mpouutoro Beka mopya KapTodens MYYHHUCTOH pOCOi
BbI3bIBaJIa HACTOSALIMI TOJIO/ CPEeld HACENIeHNUs, TUTAIOIIETocs IJIaBHBIM 00pa3oM KapTodeeM.

HOAPCTBO HACTOAINUE I'PUBBI
(MYCOTA, 1JIA FUNGI)

OTJIEJI XUTPUJIUOMHUKOTA (CHYTRIDIOMYCOTA)

Otnen BKITOYaeT oAuH Kinacc Xurpuauomunersl (Chytridiomycetes). B mukie pa3Butus
IpuOOB 3TOrO Kjacca UMEIOTCS MOJBM)KHBIE CTAUU C OJHUM IJIaJKUM OUYEBUAHBIM XKTYTUKOM,
HaIpaBJIEHHbIM  Ha3aA. BereraTuBHOE TENO  NPEICTaBICHO TOJOM  MHOTOSIEPHOM
LUTOIUIA3MAaTUYECKOM MAaccoll — IUIa3MOAMEM WIIM KIIETKOM, OT KOTOPOM OTXOJST TOHKHUE



Oe3bsiiepHbIE BBIPOCTBI — 3adaTodHble TU(]BL. becnonoe pa3MHOXKEHHE OCYIIECTBIISECTCS
300CIIOpaMH C OJHHUM JKTyTHKOM. [lojoBo#i mporiecc — wm30rammsi, reTeporaMus, OOTaMus,
XOJIOTaMHSL.

[IpencraBuTenu kiacca CBsI3aHbl B OCHOBHOM C BOJHOM cpenoi oOuTanus. boasmmHCTBO
U3 HUX — TIapa3uThl BOJIOPOCIIEH, BOJHBIX TPHOOB, O€CIIO3BOHOYHBIX. ECTh Ha3eMHbBIE TOYBEHHBIC
BUJIbI, TAPA3UTHUPYIONIME HA BBICIIMX PACTEHUSX B YCIOBUAX IOBBIIICHHOW BIAXXHOCTH.
3HAYUTENPHO MEHBIYI0 YacTh COCTaBISIOT CanmpoTpo(dbl, TOCEISIOIMMecs B BOJIE Ha
pacTUTENBHBIX H JKMBOTHBIX OCTaTKax. Psg  XuUTpUAMOMHIIETOB BBI3BIBAET OOJIE3HHU
CEIbCKOXO3MCTBEHHBIX pacTeHUi. PUTOMaTOoreHHble BHABI B OCHOBHOM IIPEACTABJICHBI B
nopsinke Xutpuauessie (Chytridiales).

OTJEJ 3UTOMHKOTA (ZYGOMYCOTA)

Otmen 3uromuikora BkimodaeT Oosiee 500 BHAOB, OTHOCAIIMXCS K 2 KjaccaM:
3uromunietsl (Zygomycetes) u Tpuxomunetsl (Trichomycetes). IlouTn Bce WX MPECTaBUTEIN —
Ha3eMHBIC OPraHU3Mbl. B OCHOBHOM 3TO MOYBEHHBIE CANPOTPOQBI, B MEHBIIEM KOJIUYECTBE —
napa3suThl HACEKOMBIX M JIPYIHX OECMO3BOHOYHBIX, IPUOOB, BBHICIIMX PACTEHUH, TEIOKPOBHBIX
JKUBOTHBIX U YEIIOBEKA.

Jliist otena 3UroMMKOTa XapakKTepeH CBOCOOPa3HBIN MOJTOBOM MPOIECC — 3UTOraMus, IPH
KOTOPOM CJIMBAETCS COACPKUMOE ABYX KIETOK, He MU((EpEeHIIMPOBAHHBIX HAa TaMeThl. Y
TOMOTAJIJTMYHBIX BUJIOB O0BEIUHSAIOTCS KJIETKH OJHOTO U TOTO K€ MULENHNS, y TeTepOTAITMUHBIX
— pa3HBIX MHLENIHEB. Y OOJbIIEH YacTH BUJIOB MUIENUil rereporamanuHbiid. Ilocie crusHus
KJIETOK Pa3BUBAETCS MOKOSIIASCS 3UTOCIOpa, MPU MPOpacTaHUU KOTOpoi obOpazyercs ruda co
CIIOpAaHTHEM Ha KOHIIE.

[InecueBbie rpulbl. O4eHbr MHOTHE TpUObI HE 00pa3ylOT KPYMHBIX IUIOAOBBIX Tel, HO
pa3MHOXarOTcA Takxke cropamiu. [lnecHeBble rpulbl 00pa3yloT MHULEIUNA Ha Xjebe, BapeHbE U
Ipyrux mpoaykrax. ['pub Mykop mpenctaBisieT coOoi 0enyro mymucTyro 1ieceHb. CIopsl ke
00pa3yloTcsl BHYTPHU IIapOOOpa3HbIX CIOpaHTHeB. MUIlenuil MyKkopa He pasesieH Ha KJIETKH, HO
A71ep MHOTO.

3. Bbicume rpudbl. Otaeabl AckomMukora, basuamomukora, AnHamopdHbie TpuodbI.
Crtpoenne, pu3nonornyeckue 0COOEHHOCTH MUTAHUSA U PA3MHOKEHHUS.

OTtaea Ackomukota. M3BectHo okoso 30000 BuaoB cymuarsix rpuboB. PactpocTpaHeHs
MIMPOKO. BONBIIMHCTBO canmpoTpodbl, 0OUTaIONIEe B MOYBE, HA OPraHUYECKUX CyOcTparax, Ha
MUIIEBBIX NPOAYKTax (BBI3BIBAIOT MX mopuy). K ackomuiieram OTHOCSTCS MOYTH BCe T'pUOBI,
BXOJIIIME B COCTaB JMIIAHHUKOB. ECTh W TapasuThl pacTEeHUH W JKUBOTHBIX, TPUOBL,
paspyliaronie IpeBecuHy. ACKOMUIETHI pa3HOOOPA3HBI [0 CTPOCHUIO: APOXIKU C OJIMHOYHBIMHU
MOYKYIOITUMHUCS KJIETKAMU M TPUOBI C KPYITHBIMU TUIOJOBBIMH TEJIaMH, HAIPUMEP CMOPYKH U
CTPOYKH.

Cymuareie rpu0bl UMEIOT WICHUCTHIM MHOTOKJIETOYHBINA MUTIEITAN

[Io mecty QopmMupoBaHus CYMOK, OCOOCHHOCTSM HMX CTPOCHHS U pe3yjbTaTam
MOJICKYJISIPHO-TEHETHUECKUX HMCCIIEJOBAaHUI BO MHOTHX CHUCTeMaX T'pUOOB OTAeT ACKOMHKOTA
MOApA3ACIAIOT  Ha  CleAylomue  Kiacchl:  ApxeackoMmuneTsl  (Archaeascomycetes),
I'emuackomunierst unu [omocymuatreie (Hemiascomycetes), Dyackomuuersli — Hacrosmme
CyMyarThble, 7M1 [InogocymuaTsie (Euascomycetes) u JloxynoackoMHIIEThI
(Loculoascomycetidae). I'pnbd nmeHunuun oOpaszyeT 3eNeHyI0 IuleceHb. Murnenuil pasieneH Ha
kineTkd. Hekotopeile rudnrl  00pa3yloT Ha  KOHIAX  KUCTEBHJHbBIE  pPa3BETBIICHUSA,
3aKaHUYMBAIOIIMECS IenoYKamMu crop. M3 meHunummia M3roTaBivMBalOT OJHO U3 HU3BECTHEUIINX
JeKapCcTB - MNEHUIUUIUH. [IpuMeHsieTcss OH MNpH THOWHO-BOCHAJIUTENBHBIX 3a00JIEBaHUSX,
JICTOYHBIX 3a00JieBaHUSAX W Jp. [IeHUIIIMH OTHOCUTCS K aHTUOMOTHMKAM - BEIIECTBAM,
MOJIaBJISIOLIUM Pa3BUTHE MHOTUX OaKTepuil U BUPYCOB.

JlposxxskeBbie TPUOBL. JIPOXIKHU - TakkKe TPUOBI, OJJHAKO HE UMEIOT HACTOSIIETO MUIIEIIHS.
[Ton MHKPOCKOIIOM BHJHO, YTO APOKKHU MPEJCTaBISIIOT co00il MO0 OTAeNbHbIe KIETKH, JINOO



[IEMIOYKH, BOSHUKILUE B PE3yJIbTAaTe Pa3MHOXKEHHS - TOYKOBaHUA. B IHKOM COCTOSHUM APOXKKH
He u3BecTHbl. Kak HekoTopble OakTepuu, OHU OCYLIECTBISIOT Mpouecc OpoxeHus. poxku
pasnararoT caxap ¢ 00pa3oBaHHEM CIIUPTA U YIIIEKHCIIOrO Ta3a.

Bonbiioe pacnpocTpaHeHrne UMEIOT TaKKe MYYHHCTasi poca KpPbDKOBHUKA U PO3, Mapiiia
IUIO/IOBBIX JIEPEBbEB, CIIOPBIHBS PKU (BBI3BIBAET OTPABICHHUE) U MHOTHE JIPyTHE.

OTAEJI BASUIMOMUKOTA (BASIDIOMYCOTA)

Otnen basuanomMukoTa BKIIOYaeT TPUOBI C KIETOYHBIM MUIIETHEM, 0OBEAUHSIONINE OKOJIO
30 Teic. BUJOB. BereraruBHoe pa3MHOXKEHHE OCYIIECTBISETCS YACTIMU MHIENTUS, OUAUSIMH U
XJIaMu1ocTiopaMu. becrionoe pa3MHOKEHHE MPOUCXOAUT C MOMOIIBI0 KOHHIWH, HO ObIBaeT
peaxo. IlonoBoit mporecc — comaroramusi — O4eHb PACTAHYT, U 3aBepLIAETCsl 00pa30BaHUIM
6a3unuii ¢ 6azuanocnopamu. OpraHoB MOJOBOTO Pa3MHOXKEHUS y Oa3UINAIBHBIX TPUOOB HET.

CymectByeT Tpu Tuma 6a3uauii (puc.94): xonoba3uaus — OTHOKIJIETOYHAs, OyJIaBOBU IHAS,
rerepoba3uaus — COCTOMT W3 HW)KHEH pacIIMpeHHOW dYacTu (TumoOasuavs) W BepXHEH,
SIBJISTFOIIEHCST BBIPOCTOM HIDKHEH (dmubasuaus); dparmoOasuaus - pasferneHa IMOoNepeYHbIMU
IeperopoiKaMyu Ha uyeThipe KieTku. dparmMobasuann 0ObIYHO 00Pa3yIOTCsl U3 TOJICTOCTEHHBIX
MOKOSIIIIUXCS KIETOK — TETHOCIOpP, TO3TOMY HMX €IlI€ Ha3bIBAIOT TEIHOOA3UAUSIMH.

[Io tumy crpoenuss Oasunuit otaen basunmomukoTa moApasfensioT Ha 3 Kiacca:
bazunnomunietsr (Basidiomycetes), Y crunarunomunietsl (Ustilaginomycetes), Y peTMHOMHIICTHI
(Urediniomycetes).

[nsamoyasie TPUOBI MOMUMO TPUOHUIIEI 00PA3YIOT TUIOJOBBIE TENa, KOTOPHIE B OBITY U
Ha3bIBaloT rpubamu. I1mo0BOE Teno Takke COCTOUT U3 TH(] U JeTUTCsS Ha HUIANKY U HOXKKY. C
HUKHEH CTOPOHBI IUISATKYA BUHBI IUTACTUHKY UM OTBEPCTUSI OUEHb TOHKUX TPYOOUEK.

Paznuuator  TpyOuaThle M miacTuHYatele  TpHObL TpyOuareie  rpuObI: Oenblii,
o10epe30BUK, MacaeHOK U ap. [InacTuHyaThie TpUObI: CHIPOEXKKA, ONIEHOK, JINCUYKA U JIp.

B tpyOoukax M Ha IUIaCTUHKAX 00pa3yroTcs Menpdaiiine crophl. Jlaxe B HEOOIbIIMX
IUIOZIOBBIX TeNaxX MX MILIMOHBL. [lomaB B GiaronpusiTHele yCiIOBHsI, CIIOpa MPOPACTaeT B TUQY.
I'udsr pactyt, BeTBsTCA, UNCIO KIETOK yBenuuuBaeTcs. OOpasyercst Munenuit - 6enas rieceHb
Ha 3eMJIe, OMAaBILIKX JIMCThAX. B 3TOM BHe rpub MoxkeT npeObIBaTh ATUTEILHOE BPEMSI.

[IInsimounble TpUObI BCACBIBAIOT M3 TOYBHI BOAY, MUHEpAIbHbIE COJH, OPraHUYECKHE
BenecTBa. MHorue u3 HUX (HO HE BCE) MOTYT MOJIydaTh OpraHMYECKHE BEHIeCTBa TOJIBKO U3
KopHe# nepeBbeB. [Ipu 3TOM rugbl TECHO OIUIETAIOT KOPEHb U JaXe MPOHHKAIOT BHYTPH €ro
kietok. KopHu gepeBa, B CBOIO ouepesb, MOMy4yalOT OT rpuda BOAY M MHUHEPAIbHBIE COJIH.
[TotoOHBIE CBSI3M HA3BIBAIOTCA CUMOMO30M, & CUMOMO3 MHIIETHS Ipruda ¢ KOPHAMHU - MUKOPH3a.
Opnuu TpuObI CBA3aHBI JUIIb C ONPEACIEHHBIMU IPEBECHBIMU MOPOAAMHU (ITOJOCUHOBHK - OCHHA,
non0epe3oBUK - Oepes3a), Apyrue - ¢ HeckoabkuMu (Oenblii Tpub - cocHa, enb, nyo, 6epesa). He
00pa3yroT MUKOpHU3Y, HalpuMep, NIaMIIUHbOHBL. [103TOMY UX Jerye pa3BoIuTh UCKYCCTBEHHO.

BosnbmuHCTBO HUIANOYHBIX TpUOOB  chemnoOHbl. OnHAaKO cpead HHUX eCTh U
MajoCheI00HBIC U OYCHBb SMOBUTHIC TPUOBL. Cambie SIOBUTHIE TPUOBI - OJEAHBIC TMOTAHKH,
SITOBUTBI TAKXKE MYXOMODBI, JIOXKHBIE OIISTA, JIOKHBIC JINCUYKH, TOPbKHI OOPOBUK U JIp.

['pubsi-napazutsl. BepositHo, He meHee 30% Bcex TrpuOOB - Mapa3uThl PacTEHU, a
HEKOTOpbI€ BBI3BIBAIOT OMNAcHble OOJE3HM KHUBOTHBIX M 4YeJlOBeKa - MHKO3bl. HazoBem
BaXKHEIIMEe mapa3uTHUECKre TPpUObl, BBI3BIBAIOIINE O0JIE3HU CENIbCKOXO03SICTBEHHBIX KYIIbTYD.

l'onoBHeBble TpuObl. IlapasuTupyioT Ha MIIEHHULE, pPXKH, KyKypy3e H JApPYrHX
CEJIbCKOXO3SHUCTBEHHBIX 3/1akax. [Ipu3Hak mopakeHus - 4yepHble, Kak Obl 00yIJIEHHbIE KOJOCKH,
HAIOJIHEHHBIE CTIOpaMU rpuda.

XnebHast pkaBumHa. [lopakaeT riaaBHBIM 00pa3oM TIIEHHUIlY. 3a JIETO 0oO0pa3yeTcs
HECKOJIbKO MOKOJICHUH CIIOp P>KaBO-KPACHOTO IIBETA, MOKPBHIBAIOIIMX JHCThA M cTebmu. Llukmn
pa3BuTHsA rpuba O4YCeHb CIOKHBIA. BecHOM 1 B Hauase jieta OH pa3BUBaeTcs Ha OapOapuce.

TpyroBuku. Tak Ha3pBalOT TpuObI, 00pa3ylollye MHOTOJETHUE KOMBITOOOpa3HbIE
IUIOZIOBBIE Tesia Ha JepeBbsiX. OHU MOTYT IMUTAThCS )KUBBIMU KIIETKaMHU JE€PEBbEB, HO TAKXKE U
MEPTBOH IPEBECUHOM.



4. Otaea JIMIIAMHUKY - KJIaccuPUKALUsA, XaPAKTEPUCTUKA U 3HAYEHHE.

Jlnmaitnukn — UHTEpecHas U cBoeoOpa3Has rpynma rpuooB. X m3ydeHHeM 3aHUMAaETCs
HayKa  JIUXEHONOTHS. OTO  CHUMOMOTHYECKHME  OpraHu3Mbl, 00pa3oBaHHbIE TIpuOOM
(rerepoTrpodHbIii MUKOOMOHT) W BomopociasiMu (aBTOTpodHBIA (GuKoOMOHT). HacuuThiBaroT
okoJ10 25000 BHI0B TUIIAITHUKOB.

Teno numaitHuka IpencTaBIsIeT COOOM TAJIOM, WIIH CJIOEBHINE. Pa3nudaroT Tpu OCHOBHBIC
(dopMBI TaJUIOMA TUIIAHHUKOB: HAaKUITHBIE, INCTOBAThIE M KycTUCThIE (puc.147). Hakunnele, mim
KOPKOBBIE JIMIIAWHUKK CO CJIOCBHUIIEM B BHJI€ TOHKOW TJIaJIKOM WM 3€pHHUCTOM Oyropdaroi
MOPOIIKOBATON KOPOYKH HACTOJILKO IJIOTHO CPACTAIOTCS C CyOCTpaTOM, YTO OTIEIHTH UX OT
Hero 0e3 MoBpeXxACHUS HeNMb3s. K HaKUITHBIM JIMIIaiHUKaM TPUHAIIISKUT 0Koy10 80% BUIOB.

JlucToBarbie NUIIAWHUKA UMEIOT BHUJ MEIIKMX YEITyeK WM Yalle pO3eTKOBUIHBIX, HHOTAA
CWJIBHO M3PE3aHHBIX IUIACTUHOK pa3zHOOOpa3HON Benu4MHBI. OOBIYHO OHU MPHUKPEIUIAIOTCS K
CyOCTpaTy MHOTOYHMCICHHBIMA TyYKaMU TPHOHBIX TU(] U TOBOJBHO JIETKO OTACTSIOTCS OT
cyOcTpaTa 6€3 3HAUUTETLHOTO MTOBPEKICHUSI CIIOCBUIIIA.

KycTucrple numaiHUKM WMEIOT BUJ TOHKHX HHUTEH WM OOJee TOJCTHIX BETBSIIMXCS
WIMHJIPUYECKUX CTBOJIMKOB, 00pa3yronux KycTuk. CloeBuIle 3TUX JIUIIAaHHUKOB CPacTaeTcs ¢
CyOCTpaToM TONBKO B OJHOM MECT€ CBOMM OCHOBAaHHEM U pPAacTeT BEPTUKAIBLHO BBEPX OT
cybcTpaTa, BOOK OT HETO WJIM CBHCAET BHU3.

Pa3smHOXaroTcsi NTUIIAWHUKA TOJMBKO BETETATHBHO, 4Yallle BCEr0 MPOCTO OOJIOMKAMH
TayuioMa ((pparMeHTanus), Ho MOTyT ()OPMHPOBATHCS U CHEIUATbHBIE 00pa30BaHMS — U3UIUU U
COpeaHH.

JlumaiiHUKK CIIOCOOHBI COXPAHSTH JKU3Hb MPH MOJHOM BBICHIXaHUU, HAOyXas U OKHBas
nocJie nepBoro Joxk/s. VX BIaKHOCTh MOXKET COCTaBIATh Jiniib 2...10% cyxoii Maccel, U Torna
dorocuHTe3 mpekpamiaerca. B Takom aHaOno3e HEKOTOpbIE BUIBI MOTYT BbIIEPKUBATH SPKUM
COJTHEYHBIN CBET, CHJIbHOE HATrPEeBaHHE W XOJIOA. Boay muIIaiiHUKM COCOOHBI MOTJIOMIATh KaK
u3 cybOcTpata, Tak M BCeM TaUIOMOM M3 Bo3ayxa. . M HaoOOpoT, NHMIIAWHUKA OYEHb
YYBCTBHUTEIBHBI K SOBUTHIM BEIIECTBAM, COJEPKAIINMCS B BO3JyXe, OCOOCHHO K CEPHHUCTOMY
rasy, KOTOpbIH paspymaer xjaopoduul. Bor moueMy NHMITAWHWKKA MCIOIB3YIOT IJIs OIEHKH
YUCTOTHI BO3JyXa B TOpoJaX M MX OKPECTHOCTSX, a TAKXKe JJI1 KOHTPOJS 3a BbINAJCHUEM
PaAMOaKTUBHBIX OCA/IKOB.

JIumraliHUKH TIHUPOKO PACIPOCTPAHEHBI B TYHApE, TJI€ CIYKAT TJIaBHBIM KOPMOM IS
ceBepHoOro osiens. CieayeT UMETh B BUJY, UTO PACTYT JHUIIAHHUKHA YPE3BbIYAMHO MEJICHHO, Ha
0,1-10 MM B TOA.

[[Inpoko WCHONB3YIOT JHIIAWHUKKA B MeEIUIMHE. braromaps 0COOEHHOCTSM CBOEH
XUMUYECKON MPUPOJIbI, OHU OKA3bIBAIOT MOJOXKUTEIbHOE JIEUCTBHE HA OPraHu3M B KauecTBE
AHTUOMOTHKOB U CTUMYJIATOPOB TOHYCA OpraHU3Ma.

Hcnonb3yroTest TUIIAHHUKN U B KA4eCTBE CBHIPbS Ui MapPIOMEPHON MPOMBIIUIEHHOCTH.
JIMIIaiiHUKH CITyaT TaKkKe ChIPhEM ISl TOJTYYEHHS KPACUTENECH.

Otnen JlnmaHuKy moApa3AessaioT Ha JBa kiacca: CymuaTsie TUIIARHUKH (Ascolichenes)
u basunuaneasie mumaitauku (Basidiolichenes).

Jekuus 5 (2 4)
Tema: «lapcTrBo Pacrenus. Ilonuapcrso Husmme pacrenus i Boaopocian»

1.5.1. Bonpocsl JieKnum:
1. Hwusmme pacrenus. OOm@as  XxapakTepucTHKa  BOJOPOCICH.  DBOJIOIUS  Tela,
(oTOCHHTETHYECKOTO arnmapara, moJoBoro npoiecca. UepenoBanue saepHbIX (as.
2. Knaccudukarus Bogopocineid. OTaensl: TuaToOMOBBIC, 3€JIEHBIE, KPaCHBIE U OypbIe BOJOPOCIIH.
3. 3HaueHue BOJOPOCIEN B IPUPOJE U UX UCIOIb30BAHUE YETIOBEKOM.

1.5.2. KpaTkoe cogep:kaHue BONPOCOB:



1. Hwumsmme pacreHusi. OOmas XapakTepuCTHKAa BOJAOPOCIeil. JBOJIOLMSA TeJa,
¢oTocMHTETHUYECKOT0 anmapara, moJjoBoro npouecca. Yepenosanue sijgepHbIx Pas.

Bomopocin  (Algae), oOmmpHas W  HEONHOPOAHAs Tpylnna MPUMHTHBHBIX,
HAallOMMHAIOIIUX pACTEHHUs] OpPraHU3MOB. 3a HEMHOTMMHU HCKJIIOYEHHUSIMM, OHHU COJEpKaT
3€JE€HbI MUITMEHT XJIOPO(QUIUI, KOTOPBIH HEOOXOIUM MJIs NMUTaHUSA NMyTeM (POTOCHHTE3a, T.C.
CHHTE3a TJIOKO3bl M3 JUOKCHIa yriepoia M Boabl. OUeHb pEIKO BCTPEUAIOTCS OECLBETHBIC
BOJIOPOCIIM, HO BO MHOTHMX CIy4asx 3€JeHbIH XJIOPO(QHII MacKUPyeTcs Yy HHUX IHUIMEHTaMH
apyroro 1era. @akTUYECKH CpeAM ThICSY BUIOB, BXOIALIMX B ATy TPYIIy, MOKHO HalTH
(GopMBI, OKpalleHHble B JHOOH W3 TOHOB COJHEYHOIO CHEKTpa. XOTs BOJOPOCIM HHOI/A
OTHOCAT K HamOojee MPUMUTUBHBIM OpraHM3MaM, 3TO MHEHHE MOXHO MPUHATH JIMIIb C
CYIIECTBEHHBIMU OTOBOPKaMHU. JIeCTBUTENBHO, Y MHOTMX M3 HUX OTCYTCTBYIOT CJIOKHBIE TKaHU
Y OpraHbl, CPAaBHUMBIE C XOPOILO M3BECTHBIMU Y CEMEHHBIX PACTEHMH, MaIOPOTHUKOBUIHBIX U
Jla)k€ Y MXOB U NEYEHOYHUKOB, OJHAKO BCE INPOLECCHI, HEOOXOAUMBIE AJISl pOCTa, MUTAHUS U
Pa3MHOXXEHMSI MX KJIETOK, BECbMAa, €CIM HE IOJIHOCTBIO, CXOJHBI C IPOUCXOIAIIMMH B
pactenusx. Takum oOpa3oM, pU3NOIOrHUECKH BOAOPOCIHN 1OCTATOYHO CIIOKHBI.

Bonopocian — cambple MHOTOUYMCIIEHHBIE, CaMble Ba)KHbIE AJIS IUIAHETHI M IIMPE BCETO
pacnpocTpaHeHHble (POTOCUHTE3UPYIOIINE OpraHnu3Mbl. FIX MHOTO IOBCIOy — B IPECHBIX BOJAX,
Ha Cylle U B MOpsX, 4Yero HeIb3d CKa3aTb, HAIOpUMeEp, O [EUYCHOYHHUKAX, MXxax,
IAIIOPOTHUKOBUIHBIX WJIM CEMEHHBIX PACTEHUsAX. HEeBOOpYKEHHBIM T1a30M BOJOPOCIN 4acTO
MOYKHO HaOJI0JaTh B BU/I€ MEJIKUX WM KPYIHBIX MATEH 3€JICHOM MM MHAue OKPAIICHHOW TEHBI
(«TUHBI») Ha OBEPXHOCTH BOAbl. Ha mouBe Win ApeBECHBIX CTBOJIAX OHU OOBIYHO BBINIAJAT Kak
3eJieHas WIM CUHe-3eJieHas Clu3b. B Mope cioeBHIa KPYMHBIX BOJOpOCHEH (MakpO(pHUTOB)
HAITOMHUHAIOT KpacHbIC, OyphIC U JKEITHIC OJIECTSIIHNE IUCThS PA3IMYHON (POPMEI.

Mopdonorust u aHaromus. Pa3Mepbl BoOJOpoCield IIHPOKO BapbUPYIOT — OT
MHUKPOCKONMYECKHX (POPM AMAMETPOM WU JUIMHOM B THICSIUHBIE JIOJU CAHTHMETPA 10 MOPCKUX
THTAaHTOB JuIMHOW Oosee 60 M. MHoOrme BOJOPOCTH — OJHOKJICTOYHBIE WU COCTOAT W3
HECKOJIBKUX KJIETOK, 00pa3yroIluX phIXjible arperatsl. Hekoropsle npencTaBisoT co0oil cTporo
OpraHM30BaHHbIE KOJIOHUH KJIETOK, HO €CTh U HACTOSIILIME MHOTOKJIETOYHbIE OpraHu3Mbl. KneTku
MOTYT COEIMHATHCS TOpLUAMHM, 00pa3ysl LIEOYKU M HUTH — KaK BETBUCTBIC, TAK U HEBETBUCTHIE.
Bes cTpykTypa B 1I€IOM HMHOTAA BBIMJSIIMT Kak MaJleHbKUHM THUCK, TpyOka, OynaBa W jaxe
JIEpEeBO, a MHOTAA HAIOMHHAET JICHTY, 3B€3lly, JIOJOYKY, LIap, JUCT MU IIy4OK BOJIOC.
[ToBepXHOCTh KJIETOK MOKET OBITh TJaJKOM, MM e MOKPBITOM CIOKHBIM Y30pOM M3 IIMIIOB,
COCOYKOB, SIMOK M TPEOHEH.

VY OoybIIMHCTBA BOJOPOCIEH KJIETKH IO OOILIEeMY CTPOEHHUIO CXOIHBI C 3€JIEeHBIMU
KJIETKaMU PaCTEHMM, HaIlpUMEP KyKypy3bl MM ToMarta. JKecTkas KIeTo4Has CTeHKa, COCTOSIAs
B OCHOBHOM M3 LEJUIIOJO3bl M IEKTUHOBBIX BEILECTB, OKPY)KAeT IPOTOILIACT, B KOTOPOM
pa3nuyaroT AAPO U LUTOILUIa3MYy C BKJIIOUEHHBIMH B HEE OCOOBIMU OPraHOMJAaMH — IUIACTUAAMHU.
Camble BaXHBIE U3 HUX — XJIOPOIUIACTHI, COAEpIKaliue xjiopopuul. B kieTke Takxke MMEIOTCS
3aIIOJIHEHHBIC JKUJKOCTBIO IIOJIOCTH — BAaKyOJIH, KOTOPBIE COJAEP/KAT PACTBOPEHHBIE ITUTATEIbHBIC
BELIECTBA, MUHEPAJIbHBIE COMU U ra3bl. OQHAKO Takas CTPYKTypa KJIETKH CBOMCTBEHHA HE BCEM
BOZOPOCISAM. Y NHMAaTOMOBBIX OJHMM HX BAKHEUIIMX COCTABISAIONIMX KIETOYHOW CTEHKHU
SBIISICTCS KPEMHE3€EM, CO3AIOIINI KaK Obl CTEKJISIHHBIM MaHIMPb. 3€JICHBINA IIBET XJIOPOILIACTOB
4acTO MACKHUPYeTCsl APYTMMH BELIeCTBaMH, OOBIYHO — MUIMEHTaMH. Y HEOOJIBLIOro 4ucia
BOZIOPOCJIEH KECTKOU KJIIETOYHOU CTEHKU HET COBCEM.

Jloxkomonuss. MHOrMe BOJHBIE BEr€TaTUBHBIC KJIETKH M KOJOHHUU BOJOPOCIEH, a TaKXKe
HEKOTOPBIE THUIIBI UX PEMPOIYKTUBHBIX KJIETOK JBHUXYTCS TOBOJBHO ObICTpO. OHU CHAaOKEHBI
OJTHUM WJIM HECKOJIBKMMU OWYEBUIHBIMU MpHUIATKAMM — JKI'YTHKaMH, OHEHHE KOTOPBIX
IPOTAJIKUBAET UX CKBO3b TOJILY BOJbl. HEKOTOpBIE JMIIEHHBIE KIETOYHONH CTEHKH BOJOPOCIU
CHOCOOHBI BBITATHUBAThH BIIEPE]l YAaCTH CBOETrO Teja, MOATATMBATh K HUM OCTAJbHBIE U 32 CUET
3TOTO «IOJ3TH» IO TBEPIBIM IOBEPXHOCTSAM. Takoe ABM)KEHHE Ha3bIBACTCS aMEOOMIHBIM,
IIOCKOJIBKY TMPUMEPHO TaK K€ IMEepeMENaloTCcsl BCeM HM3BeCTHble ameObl. [IpsmonuueiiHas niau



3ur3aroo0pasHas JOKOMOIIUS JUATOMOBBIX — oO0Ojajaresiell TBepAOH KIETOYHOW CTEHKH, —
BEpPOATHO, OOyCJOBJIEHa TOKaMU BOJABI, CO3/JaBa€MbIMU  PA3IMYHBIMH  CTPyHYATBIMU
JBIDKEHUSAMH UX LUTOIUIa3Mbl. CKOJIBKEHHUE, TMOJI3aHUE, BOJHOOOpA3HOE INepeMeleHue Oosee
WIM MEHee JKECTKO TPHUKPEIUVIEHHBIX K CyOCTpaTy BOAOpOCEel OOBIYHO COMPOBOXKAAETCS
00pa30BaHUEM U PA3KUKEHUEM CITH3H.

Pasmuoxenue. Iloytn Bce OJHOKJIETOYHBIE BOJOPOCIH CIIOCOOHBI Pa3MHOXKATHCS
npocThIM AeneHueM. Kietka nenutcst HaaBoe, 00e JouepHUe KIETKH — TOXKE, U 3TOT MPOLEcC B
MPUHIIAIIE MOKET UATU A0 OeckoHeyHOcTU. [lockonbKy KieTka morudaer TOJIbKO B pe3yibTare
«HECYACTHOTO ciydYas», MOXHO TOBOPUTH O cBoero poxaa Oeccmeptuu. OcoOblid ciaydaid —
KJIETOYHOE JIeJIeHHE Y AMATOMOBBIX. VX MmaHUIuph COCTOMT M3 ABYX MOJOBHUHOK (CTBOPOK),
BXOJSLIMX APYT B JIpyra, KaK JBE€ 4aCTH MbUIbHUIBL. Kaxxaas JouepHsisl KJIETKA MOJy4aeT OAHY
POAMTENBCKYIO CTBOPKY, a BTOPYIO JOCTPAaMBAET caMa. B pe3ynpTare y n1uaroMen OJlHa CTBOpPKa
MOXeT OBITh HOBOHM, a BTOpas — MOJYYEHHOW B HACJIEACTBO OT JaJeKoro mpezaka. [Iporommact
HEKOTOPBIX BETETATHBHBIX KIIETOK CIIOCOOEH pa3fensiTbcs ¢ 00pa3oBaHUEM IMOJABMKHBIX HIIU
HENOJBWKHBIX criop. M3 HUX Iociie JINTENbHOIO WM KOPOTKOTO MEpHoJa MOKOs pa3BUBAETCS
3penas BoAopocib. ITo oAHa u3 ¢popM Oecronoro pazMHoxkeHus. [Ipu nmonoBom pasMHOKEHUH Y
BOJIOpOCIIeH (POPMHUPYIOTCS MYKCKHE U KEHCKUE TOJIOBBIE KJIETKU (ramMeThl). MyKckas ramera
CIIMBAETCs C EHCKOM, T.€. MPOMCXOAUT OIUIONOTBOpPEHHE, U obOpasyercs 3urora. [locnenuss,
0OBIYHO TMOCTIE TIepHO/a TIOKOS, AJISIIErOCs B 3aBUCUMOCTH OT BHJIA BOJIOPOCIICH OT HECKOJIBKUX
HeleNb J0 HECKOJIbKMX JIeT, HaYMHAeT PacTh W JaeT B KOHEYHOM HTOre B3pOCIYIO OCOOb.
['ameTs! CHIIBHO BapbHUPYIOT MO pazMmepam, popMe U MOABMKHOCTU. Y HEKOTOPBIX BOJOPOCIEH
MY>KCKasi W JKEHCKas TaMeTbl CTPYKTYpPHO CXOJHBI, a y JPYTHX YETKO PA3JIUYAOTCS, T.€.
NpPEACTaBISIOT cOo00il crepMun M sMLEKIeTKH. TakuMm 00pa3oM, MOJOBOE pa3MHOXKECHHE
BOJIOPOCJICH UMEET MHOXKECTBO ()OPM M YPOBHEH CIIOKHOCTH.

Bonopocnu — obutarenu Boasl. OHM JKHMBYT B BOJOEMax C KpPacHOW BOJOH, COJIEHOM, a
€CTh U TaKHe, KOTOPBIE KUBYT Ha KOPE JE€PEBHEB.

Bonopocnu:

— OJTHOKJICTOYHBIC (XJIAMHUIOMOHA 1A, XJIOPEia)

— MHOTOKJIETOYHBIE (YIOTPUKC, CTUPOTUPA).

2. Kaaccupurkanuss Bomopocieii. Otraesapl: JUATOMOBBIE, 3eJéHbIe, KpacHble M Oypble

BOJI0OPOCJIH

Hanuapcrso Ilpeabsinepusbie, napcreo JApoosinku, oraen Luanodakrepun miau Cune-

3eJIeHble BOIOPOCJIH.

brnaronapst GonbIIod M3MEHUYMBOCTH MPU3HAKOB B 3aBUCHUMOCTH OT YCJOBHH CpEIbI,
YHCIIO BUJIOB, YKa3bIBAEMBIX Pa3HBIMH aBTOpaMHM JUIs oTAena [{nanoGakTepuit pe3ko OTIndaeTCs
(200...2000).

B OpenOypxbe BbIsIBIEHO 3 Kiacca, 5 mopsiakoB, 20 cemeiictB, 34 poma, 142 Buma u
BHYTPHUBHUOBBIX TAKCOHOB.

[Muano6akrepun — (HOTOTpO(HBIE MPOKAPUOTHI, paHEee HA3bIBABIIUECS CHHE-3EJICHBIMU
Bogopocisimu  (Cyanophyta). He umerot odopmiiennoro siapa. JJHK coxepxkutcs B KieTke
T dy3HO B BUAE HUTEH, KOTOPbIEe HE MOKPHITHI 000104Kk0i. MukcoTpodsl . PacnpocTpaneHsr
ITOBCEMECTHO

HaunOonee wu3BeCTHbIE TMPEACTAaBUTEIN: MHKPOIMCTUC, TJIEOKANCa, OCLUIUIATOPHS,
CIUpyJnuHa, aHaOeHa, HOCTOK.

IMoguapcreo barpsankn nian Kpacubie Bogopocan.

Otnen Kpacabie Bomopocnu wian barpssaku HacuuthiBatoT 6onee 600 pomos, okoso 3800
BuaoB. B OpenOypxbe BbsiBieH | Buj KpacHbIX Bogopociell. KpacHble Bomopocnu wnu
OarpssHKM TOYTH MCKJIIOUYUTEIHHO MOPCKHE BOJOPOCIH, HMEIOT 3alacHOEe BEIIECTBO —
«OarpsiHKOBBIM KpaxMman», OT Hojxa mpuoOpeTaromuil Oypo-kpacHbli 1BeT. OTINYHUTENbHON
YepTOil SBISETCS TMOJHOE OTCYTCTBUE JKI'YTUKOBBIX CTaauid M ocobas (opma ooramHOro
nporecca



HauOonee wu3BecTHble MpencTaBUTENHM: Mopdupa, HEMaTUOH, OaTpaxocnepMyM,
aHdenbIus, MOTUCUPOHUSI.

OTIAEJ JTUATOMOBBIE BOAOPOC.IN

JluatoMOBBIE — OIHOKJICTOYHBIE MM PEXE KOJOHUAIBHBIE MHKPOCKOIHYECKHE
OpraHu3Mbl BechbMa pa3zHOOOpa3HOW (OPMBI — TPEYTrOJIbHOM, MPSIMOYTOJIbHOM, CepruuecKoil.
KiieTkn MOKpBITHI MAHIMPEM M3 KPEMHE3EMa, LICIUII0I03HAs KJIETOYHAs CTEHKAa HE BBIPA)KCHA.
OTtnuuurenbHas 0COOEHHOCTh TUATOMOBBIX BOJOPOCTECH — CHMMETPHUYHOE CTPOCHHE Tela U
HaJIM4Me y KaXJOro IMpOTOIIacTa BMECTO OJHOM CIIONIHOM CTEHKHM JBYX CTBOPOK (/meK).
BepxHsisi cTBOpKa (KpBIIIEUKa) — 9numeKka — 3aX0AUT KpasMU Ha HUKHIOIO CTBOPKY (JIOHBIIIKO)
— eunomeky, Kak 3TO HMeET MeCTO B KOpoOkax ¢ Kpblmkamu. Kpas CTBOpPOK HMEIOT
OeCCTpYKTYpHBIE nosickogble Koiblla. CBOMMM TOSICKaMH, OIOSICHIBAIOIIMMU KIIETKY COOKY,
SMMUTEKA U TUIOTEKa CKPEIUIIIoTCs Apyr ¢ apyrom. Kaxknas cTBopka (Maockas CTOpOHA) UMEET
OYCHb PA3HOOOPA3HYIO CTPYKTYpPy TOBEPXHOCTH, YTO HMEET Ba)XHOE 3HA4YCHUE IIpH
ONpEACICHUN JAMATOMEH. 3amacHble NPOAYKTHl IPEIACTABICHBI JKAPAaMH, BOJIOTHHOM,
JEMKO3UHOM; KpaxMaJsl OTCYTCTBYET.

Jlnatomen pa3MHOXKAIOTCS BET€TaTUBHO, JCJIEHUEM KIIETOK.

Oo6miee uymcno BugoB Oonee 10 Thicsu. B OpenOypxbe BbisiBieHO 20 BUAOB U
BHYTPUBHUOBBIX TAKCOHOB, OTHOCSIIMXCA K OJHOMY Kjaccy, 2 mopsaakaMm, 2 cemencTBaMm, 4
poxam.

B kadecTBe co3marenceil OpraHMYECKOrO BEIECTBA B BOJOEMAaX IMAaTOMOBBIE 3aHHMAIOT
CpeaH BCEX BOAOPOCIEH MepBOE MECTO, UTPAIOT OOJIBIIYIO POJIb B IUIAHKTOHE, BAKHBIA OOBEKT
IUTAHUSA BOJHBIX OECMO3BOHOYHBIX J>KMBOTHBIX U pbIO. IIOCKOJIBKY CHJIBHO OKpPEMHEBIIME
000JIOYKU COXPAHSAIOTCS HEM3MEHHBIMH OCTIe OTMUPAHUS BOJOPOCIEH, TO B MECTaX MacCOBOTO
pa3BUTHS AMaTOMEN 00pa3yrOTCsl OOIIMpPHBIE OTJIOKEHUS, U3BECTHBIE KaK IMATOMOBAs 3E€MIIS
WU KU3EJIbIYp, UCIIONB3YIOLUNCA KaK ITOJIMPOBOYHBIA MaTEpHUAIl, IPUMEHIEMBIN U1 TEIJIOBOU
M30JSIIMK, KaK CBA3YIOIAs Macca IPU H3TOTOBICHUM JIUHAMHTA. SIBIAETCS INpEKpacHBIM
ancopOEHTOM, TOXTOMY HWCHOJB3YyeTCs B MHUIIEBOHM, XHUMHYECKOM W  MEIMIIMHCKON
IIPOMBIIIICHHOCTH.

N3BecTeH Tak Ha3pIBAEMBbIM JUATOMOBBIN aHAJIW3, HA OCHOBAHUU KOTOPOI'O CIIELIMAIACTHI
NOJIY4al0T XapaKTePUCTUKH BOAOEMA WUIIM OPOJIbI, OTKY/IA 3TH IUATOMEH OBILIH B3STHI.

HaunOonee u3BecTHBIC NPEACTAaBUTENN: TMHHYISAPUS, HABUKYJIA, IUATOMA, LIUKIJIOTEIIA.

OTJEJI BYPBIE BOJJOPOCJIN

Otnen  Bypele  Bomopociu  HacuutbiBaeT 1500  BHOOB ~ MHOTOKJIETOYHBIX,
MPEUMYIIECTBEHHO Makpockonuyeckux (60-100 M anuMHBI) MOpPCKUX Bojaopocield. Tamiom
CaMbIX MPOCTEHINX U3 HBIHE XKHUBYIIUX OYPHIX BOJOPOCIEH reTepoTpUXalbHbIN, TPOMAHOE XKe
OOJIBIIMHCTBO MX HMMEIOT KPYMHbIE KOMIAKTHBIE TaUIOMbI JIO)KHO — WJIM HCTUHHO TKaHEBOIO
cTpoeHusi. Hu oTHOKIIETOYHBIX, HM KOJIOHHAJIBHBIX (HOpM HET.

Oxkpacka OT 3€JICHOBATO — OJMBKOBOM 70 TEMHO — Oypoi#l m3-3a OOJBIIOr0 KOJIMYECTBA
(yKOKCaHTHMHA M JpPYruX KCAaHTOQWIIOBBIX IHIMEHTOB, HMEETCs XJIOpopwili a H C,
KapoTUHOHIbI. XpoMaTo(ophl B BUIE AUCKOB WU 3€PEH.

I'maBHBINM 3amacHOM NPOAYKT — JIAMMHAPHUH, Yy HEKOTOPBIX — MIECTUATOMHBIM CIHPT
MaHHHUTOJ, a TaKXe Maciao. MoHaJHbIe KIETKH (300CTIOPHI M FaMeThl) UMEIOT TJIa30K U OOBIYHO
7IBa KT'YTHKA — 2emepoKOHmHble W 2emepomopghrvle. KIETKHM UMEIOT CUIIBHO OCIHU3HSAIONIIUECS
CTEHKH, COCTOSIIIME M3 LEJUIIOJIO3bl, IEKTUHOB, albIMHATOB; COJEPKAT OJHO SIAPO, OOHY WU
MHOT'0 BaKyoJen

Pa3mHoxkeHmne — BereraTuBHOE, Oecrosoe, MojJoBoe.

Bce Gypsie Bogopocnu, 3a uCKiIoueHneM nopsinka dykanbHble, Y KOTOPBIX OTCYTCTBYET
Oecronoe pa3MHOKEHHE U KOTOPBIE SIBJSIOTCS TUIUIOHTaMH, OOHAPYKUBAIOT CMEHY I'€Hepaluii:
OJTHU — U30MOP(HYI0, APYrUe — reTepoOMOP(PHYIO.

ITo mexotopeim manabiM (K.B. IlomkoBa, 2005 r.), ormen JlmaroMoBble BOIOPOCTH
oTHOcAT B 11apcTBo Chromista.



Haubonee nu3BecTHBIC IPECTABUTENH: SKTOKAPITYC, JJAMUHAPHS, PYKYC.

OTJEJI 3EJIEHBIE BOJOPOCIIN

CamMbrii 60mpIION OTAEN BOJOpOCIel, HacuuThIBaeT 0koyio 20 Thic. BUIOB. B OpeHOypxbe
BBIABJICHO 378 BHJOB 3€JEHBIX BOJOPOCIECH OTHOCAIIMXCS K 2 Kiaccam,9 mnopsakam, 35
cemerictBam, 103 pogam. OOHUTaIOT IPEUMYIIECTBEHHO B IPECHBIX BOAAX, €CTh U B MOPSIX, OYCHb
HEMHOTHE MPUCIIOCOOMIINCH K JKM3HH B YCJIOBHSX NMEPHUOJUYECKOrO YBJIKHEHHUS: Ha TMOYBE,
KOpPKE JIePEBBEB, 3a00pax, I[BETOYHBIX TOPIIKAX, U T.]1.

[IpencraButenu  oThena CTOAT HA CaMbIX pAa3HBIX CTYNEHSIX  MOPQOJIOTHYEecKOi

mupdepeHIMaMl  TAJIOMa — MOHAQJHOW, MMaTbMEJUIONIHON, KOKKOHWJIHOW, HHUTYATOM,
cuoHOBOM, TkaHeBOW. OpraHbl IBWKEHUS Yy TOJBIKHBIX (DOPM — JIBa, PEKE UYETHIPE HIIH
MHOTO JKTYyTUKOB — W30KOHTHBIE W  HM30MOpPQHBIC, TIAJIKWE WIH MOKPBITHIE TOHKUMH

macmueconemamu, y HEKOTOPbIX uemydkaMmu. KieTku moaaBisiomiero OONbIIMHCTBA 3€JIEHBIX
BOJIOpOCTICH MOBEPX IUTOIUIA3MATHUYECKOM MeMOpaHbl IMOKPBITHI LIEUTIOIO03HOH 000JI0YKOM,
OOBIYHO OJIHOSIJIEPHBIE, HO €CTh M MHOTOSIEpPHbIE, y OOJBIIMHCTBA €CTh KpYIHAas Bakyosb C
KJIETOYHBIM COKOM. XpoMatogopsl OKpYKeHbI 0007109K0i 13 2 X MeMOpaH. Okpacka 3eleHBIX
BOJIOpOCTIEH Takasl K€, KaKk y BBICIIMX pacTeHUM, XJopoQuiel a U B MpeolnajgaroT Hax
kapotuHouamu. @opma xpomaToopoB camasi pasHOOOpa3Has: yallleBUAHAS, JEHTOBHIHAS,
KOJIBLIEBU/IHAS, IIJIACTUHYATAasl, 3Be3/4aras, 3epHHUCTas, OTIMYAIOTCS OHM IO BEIMYMHE MU IO
yuciay uX B Kierke.  IlupeHompa, mMOrpyXeHHBIW B CTpoMy Xpomarodopa, NpOHH3aH
TUJIAKOUIaMU. 3alacHOM Mmojmcaxapu] Kpaxmail OTKJIaIbIBaeTCsl BHYTPU XpoMaTo(hopa — BOKPYT
nupeHousa U B ctpome. Pa3MHOXKeHHE BereTaTuBHOE, OECIIONOe U MOJI0BOE, MOJIOBOU MpoIece
oTanyaerca 0oJbIINM pa3HooOpazueM. MMeroTcs BCeBO3MOXKHbIE IIMKIIBI pa3BUTHUS (TaIlIOHTHI,
JUIUIOHTHI, MU30reTepoMopdHas cMeHa reHepauuii). Pag sTux Bomopocieil MOKHHYINM BOJHYIO
cpedy, U MEpeluld K Ha3eMHOMY CYLIECTBOBaHHUIO. Bce cka3zaHHOE 3acTaBiseT MMEHHO Cpeiu
3€JICHBIX BOJIOPOCIEH NCKATh POJIOHAYAIbHIKOB BBICITNX PACTCHHIA.

IIpencraButenu: XJIaMUAOMOHAAA, XJIOpENJa, YIOTPUKC, Kianodopa, CIUpOrupa,
KJIOCTEpUYM, Xapa.

Bce nepeuncienHble NpeACcTaBUTENN Pa3IMYHbIX OTAEIOB BOJOPOCIeH OyayT moapoOHO
paccMaTpUBaThHCS Ha J1a00PaTOPHO-TIPAKTHUYECKUX

3. 3HayeHHne BOOPOCI/Ieii B IPUPOAE U UX UCNIOJIb30BAHUE Y€JI0BEKOM.

YeoBek UCMONB3YeT BOAOPOCIH B XO3SUCTBE, YIOTPEeOIseT uX B MUILy. Bomopociu sBISIOTCS
MMPOU3BOAUTCIIAMU MMEPBUYHOI0 OPraHNYCCKOro BCIICCTBA. BOI[OpOCJII/I noAACPKUBAKOT YPOBCHDb
Kuciopoga B armocdepe. M3 Bomopocieil IMOMydarOT MHOXKECTBO XHMHUYECKHX BEIIECTB,
H€O6XOI[I/IMBIX YCJIOBCKY: aJIbrMHATBI; arap, KHU3CJIbIryp, JIAMHUHApHUA UCHOJB3YCTCAd B MUY,
nopdpupa — HACTOSIINHN JETHKATEC; OJHOKJIETOYHAs BOJOPOCIH — XJIOpEJUIa UCIIOIbh30Bajlach B
KauecTBe 1aOOPaTOPHOro 00BEKTa B KOCMUYECKHIX UCCIICIOBAHUSIX.

Kpome mnonbp3sl BOJOpPOCIM MOTYT HAaHOCUTb ONPEIEIICHHBIM Bpena, HApuUMEp IpH
pa3loKEHUU OCTaTKOB B BOJOEME HAKAIUIMBA€TCS OrPOMHOE YHCIO a’poOHBIX OakTepuil,
KOTOpBIE MpPHUBOAAT K PE3KOMY MHCTOIIEHUIO 3alacoB KHCIOopoaa B Boae. B pesynbrare
HauYMHAaeTCcs THOeNb BCeX APYTUX OPraHU3MOB BOJIOEMA.

Jleknus 6 (2 yaca)
Tema: «ApxeroHuajabHbIE PACTEHUSD)

1.6.1. Bonpocsl JieKnum:
1. TIpoucxoxaeHue u Ki1acCUpHUKaIHs CIOPOBBIX pacTeHu. OOIee HanpaBIeHUE SBOJIIOLINH.
3HayYeHHE CIOPOBBIX PACTEHUI.
2. IlpoucxoxaeHue, o0IIas XxapakKTepUCTHKa U Kiaccupukanms [ 010ceMeHHBIX.



3. DOBOJIOLMOHHBIE CBS3M TOJIOCEMEHHBIX C BBICUIMMM CIIOPOBBIMHU pacTeHUsIMU. OCHOBHbIE
IIPEJICTABUTENN U UX XO35IICTBEHHOE 3HAYCHHUE.
4. buonoruyeckue NpeuMylIeCTBa CEMEHHBIX PaCTEHUN

1.6.2. KpaTkoe cojep:kaHne BONPOCOB:

1. IIpoucxo:xaeHue u KjiaccuguKanus COPoBbIX pacTeHuil. O01ee HanpaBJIeHHe
3BOJIIOIMU. 3HAYEHHE CTIOPOBBIX PACTEHHI.

Bricimme pacrenus, nin HazemHubie pacTeHus, niau IMOPHOPUTHI — THIT 3€JICHBIX PAaCTCHUH,
KOTOPBIM CBOICTBeHHA U depeHanus TKaHe, B OTJINYHE OT HU3IIUX PacTeHUH —
Bojiopocieil. K BBICIINM pacTeHUsIM OTHOCATCS MXH U COCYAMCTHIE PACTEHUS
(mamopoTHUKOOOPa3HbIe, ICHUIOTOBBIC, XBOIICBUIHEIC, IIAYHOBHJIHEIC, FOJOCEMEHHBIC

1 HOKPLITOCEMEHHBIE).

OBOJIIOLMS BBICIIUX PACTEHHM TECHO CBsi3aHa C BBIXOJOM Ha CYIIy U 3aBOECBAHHEM
HA3€MHBIX HUII.

Pa3BuTHe criennann3upoBaHHBIX TKaHEW OBLIO BAKHBIM YCIOBHEM JIsl BBIXO/1a PACTCHHIA
Ha cymy. Jig KomMbOpTHOrO CyIIECTBOBaHUS B BO3JAYLIHOW Cpele pacTeHUsIM ObLIO
HEOOXOIUMO PAa3BUTh KaK MHUHUMYM snugepmuc C ycTbuuamu JIUIST  3aIIUTHl  OT  BBICHIXaHUS
U TemioobmMena U MmpoBOAAIME TKaHWU JJIA oOmeHa MHUHEPAJIBHBIX HW  OPraHWYECKHUX BELIECTB.
Pe3ynbraroM BBIXOJA pPACTEHMI Ha CYyIIy TaKXe CTajlo pa3/elieHHe OpraHu3Ma pPacTeHUs
HAa KopeHb, cTebenb U JuCT.

Bonbmioe pasHooOpasuwe yCIOBHI CYIIECTBOBAHHS HA3EMHOH JKU3HU OOBSICHSIET
ype3BbIYaitHoe OoratcTBo ¢opm pacteHmit. Ho, HecMOTps Ha pa3zHOOOpa3ue BHEIIHErO BHU7A,
BCEM BBICIIUM PACTEHHUSIM CBOMCTBEHEH OJIMH THI MOJIOBOTO Mpolecca (ooramus) U Ba BapUaHTa
OJIHOTO THIIa CMEHBI SIEPHBIX (a3, WIH «CMEHbI OKOJIEHUI (TeTepoMop(HbIE IIUKIIBI Pa3BUTHUS
¢ mpeoOnamanueM JTUO0 cnopodura, JTNOO ramerodura). Bo Bcex cimydasx o0a «IIOKOJICHHS» —
reMaTopuT U CopoGUT — pazauydaroTcsi MOp(OTOTHUECKH, IUTOJOTUIECKHA U OUOTOTHYecKU. B
HBOJTIOIIMHU TTOYTH BCEX OTJIEIOB BBICIIMX PACTCHUH (332 UCKIIFOUEHHUEM MOXOO0OpPa3HBIX) B IIMKIAX
pa3BuTHs peodaagaeT criopodur.

YeM HU)KE YpOBEHb SBOJIIOLIMOHHOTO PA3BUTHUS BBICHIMX DPACTCHHUH, TeM B OOJbIIEH
CTEMEeHM HX TOJIOBOM MpoliecC 3aBUCUT OT HAIUYUS BOJbl. Y Oojiee IPUMHUTHUBHBIX pPacTeHUMN
(HampuMep, MJIAyHOB, XBOIIEH, MAIOPOTHHUKOB U OCOOCHHO MXOB) HEKOTOpbIE (ha3bl pPa3BUTHUS
OpraHu3Ma IMPOUCXOAAT TOJbKO B Boje. OHa HeoOXoauMma ISl aKTHUBHOTO IEpeBHKEHUS
MY>KCKHX TOJIOBBIX KJIETOK MPH OIUIOJOTBOPEHHHU, & CaMO TOJIOBOE «IIOKOJICHHE» (TaMeTo(uT)
TOXKE€ HYXJAeTcs il CBOETO CYIIECTBOBAaHHUS HHOIJA B OYEHb 3HAYUTENBHOM BIAXXHOCTH.
BeposiTHO, npeku BBICIINX PACTEHUN KUK B BOJHOM cpejie, e MPOXOIUIN U BCE CTaUU UX
pa3BUTHSL.

Beicie pacTeHus, BEpOSATHO, MPOM3OLUIM OT KakuxX-To Bojopocieil. O6 stom
TOBOPUT MPEXKJE BCEro TO, YTO B FEOJIOTMYECKON MCTOPUU PACTUTEIBHOIO MHUPA 3PE BBICHINX
pacTeHud NPEAIIECTBOBAIIA 3pa BOAOpPOCHEH. B monb3y 3TOro NPEANOJIOKEHHS TaKKe
CBUJICTEIILCTBYIOT, HAIPUMEp, CIACAYIOIMHE (HaKThI: 1) cxoacTBO HamboJiee NPEBHEH U yKe
JABHO BBIMEPIICH TPYIIBI BHICHIUX PACTEHUH — PUHUOPUTOB — C BOAOPOCISIMH U, B
YaCTHOCTH, OYEHb CXOJHBIN XapaKTep UX BETBICHUS;

2) CXOACTBO B YEpPEJOBAaHUU «IIOKOJIEHUI» BBICIIMX PACTEHUH U MHOTHX
BOJIOPOCIIEH;

3) HaJIM4YME KTYTUKOB M CIIOCOOHOCTH K CAMOCTOSITEIbHOMY TUIABAHHUIO Y MYMKCKHX
IIOJIOBBIX KJIETOK MHOTHX BBICIINX PACTEHU;

4) cX0/ICTBO B CTPOCHUU U (PYHKIUSX XIJIOPOILIACTOB.

[IpeanonaratoT, 4TO BBICIIME PACTEHUS NPOU3OLLIM CKOPEE BCErO0 OT 3E€JIEHBIX
BOJIOPOCIIEH, TPECHOBOIHBIX UM COJIOHOBATO-BOIHBIX.



Ha3zemHble ycnoBHS CYIIECTBOBAHUS PE3KO OTIMYAIOTCS OT YCIOBUHN KU3HU B BOJIE.
Ha 3emuie BbIciiee pacTeHue )KUBET OJIHOBPEMEHHO B JIBYX CYILECTBEHHO pasHbIX cpenax. B To
BpeMs KaK Ha/J3€MHBIC €r0 YacTH MPUCIOCOOMIUCH K )KH3HU B aTMOcdepe, MO3eMHbIC OpraHbl
IPOBOAST CBOIO KHM3Hb B MouBe. BozaymHas cpena xapakTepusyeTcsi ropasfo OoJsbIIuM
COJIep’)KaHUEM KHUCIIOPOJa, YeM BOJIHAs, a MOYBEHHAs — HWHBIMH YCIOBUSMH MHHEPATHHOTO
nuTaHus U ocoO0eHHO BojocHaOxkeHus. [loaToMy nepexoj MpeaKoB BBICIIUX PACTEHHM B 3TH
COBEPIIICHHO HOBBIC UISI HUX YCIOBHSI OOUTaHHS MOT TPOU30NTH IUIIH 1O MEpe BBIPAOOTKH
CHEIMANIbHBIX MPUCIOCOONIEHUI ISl BOAOCHAOKEHUS, ISl 3alUThl TOJOBBIX OPraHOB OT
BBICBIXaHUSI M JUIg oOecreueHus MmosioBoro mporecca. llpucnocoOnenuss 3TH BbIPA3WINCh B
BO3PACTAIOIIEM PacXOXkACHUU cropoduTa U rameTopuTa U B MOSBICHUM 3AIIMIIEHHBIX CI0EM
CTEpUJIBHBIX KIETOK MHOTOKJIETOYHBIX TIOJIOBBIX OPTraHOB; B TIIYOOKOH Mopdororndeckoi
mubdepeHimanuy  cnopoguta U BO3HUKHOBEHMM MHOTOKJIETOYHBIX BMECTHIIMIL  CIIOp
(criopaHrueB); B pPa3BUTUM TMPOBOJSIICH M MEXaHUYECKOW CHUCTEM TKaHEH, TOSBICHUN
SNUAEPMBI, YCTHUIl U T. J. DBOJIONIMS OOJBIIMHCTBA BBICIIMX pPACTEHUH, 3a HCKIIOYEHHEM
BTOPUYHBIX BOJHBIX (OpPM, IIa MO MYTH BO3PACTAIOMIETO MPUCIIOCOONICHUS K YCIOBHUSM
HA3€MHOT'O CYIIECTBOBAHHS.

HenaBHo ObIIO BBICKA3aHO MPEAIONOKEHHE, YTO MEPEXOAY BOAOPOCIEBOTO MpeKa
BBICIIMX pACTeHH B YCIOBUS HA3€MHOTO CYILECTBOBAHUS 3HAYUTEIHLHO CIIOCOOCTBOBAI
cumOuno3 ¢ rpubamu. Kak u3BecTHo, cumO103 ¢ rpubamu XxapakTepeH sl OOJIBIIMHCTBA BBICIIIUX
pacTeHuid, mpu4eM Hanbosee 0ObIYHOM ero (HOPMOM SIBISIETCS CUMOMO3 TPUOOB C TOI3EMHBIMHU
opraHaMmi (Tak Ha3blBacMasi MUKOpHU3a).

['pubb1, oTHOCHMBIE K BhIMepmieMy poay mnaneomuiiec (Palacomyces), HaiineHsl B
MOJI3EMHBIX YACTSIX psAa IPEBHEUIINX BBICIINX PACTCHUMU, B YACTHOCTH B MOJ3EMHBIX OpraHax
BEIMepIero poga xopHeodut (Horneophyton). Hanuume rpuba B TKaHSAX MOI3EMHOTO Oprasa,
BEPOSITHO, CHOCOOCTBOBAJO 0OoJieeé MHTEHCHMBHOMY MCIIOJB30BAaHHIO MUHEPAIbHBIX BEIIECTB,
oco0eHHO ¢ocdaToB, 3aKIIOUYCHHBIX B OEAHBIX NHUTATEIHHBIMH BEIIECTBAMH CYyOCTpaTax
CHITYpHIICKOTO U JIEBOHCKOTO MeproioB. Kpome Toro, mpeamosaraior, 4To Hajauuue rpuda B
TKAaHSX TMOJ3E€MHBIX OPraHOB MOTJIO TaKXe CIIOCOOCTBOBATh MOBBIIIEHUIO YCTOWYHMBOCTU
BBICIIIETO PACTEHUS K 3aCHIXaHHUIO.

2. Ilponcxoxnenue, 001as XapaKTepucTHKA U Kiaccupukanus I'ojioceMeHHBIX.

Obmass xapakTtepucTtuka. [lepBbie TojoceMeHHbIE MOSBUINCH B KOHIE JEBOHCKOIO
nepuoga okoiao 350 MIiH. JIeT Ha3zaa; BEpPOATHO, OHU MPOU3OLUIM OT JIPEBHUX
MalOPOTHUKOBUAHBIX, BEIMEPILIMX B HAadaje KAMEHHOYIOJBHOIO nepuoaa. B Me3030iickyto 3py
— DMOXYy TopooOpa3oBaHUs, MOMHATHS MATEPUKOB M MUCCYIIEHUsS KIMMaTa — TOJOCEMEHHBIC
JIOCTUTJIM PaclBETa, HO Y€ C CEpeAMHbI MEJIOBOIO MEPUOJA YCTYIHIN CBOE FOCHOJICTBYIOIIEE
MOJIOKEHUE TOKPHITOCEMEHHBIM.

Otaen COBpeMEHHBIX TOJIOCEMEHHBIX HacuuThiBaeT Oosiee 700 BumoB. Hecmotps Ha
OTHOCHUTEJIbHO MaJIyI0 YUCIEHHOCTh BUOB, TOJIOCEMEHHbBIEC 3aBOEBAJIM MOYTH BECh 3€MHOM 1Iap.
B ymepennsix muporax CeBepHOro Mojymiapusi OHH Ha OIPOMHBIX MPOCTPAHCTBAX 0Opa3yloT
XBOMHEIE JIeca, Ha3bIBAEMbIC TAMTOM.

CoBpeMEHHBIE  T'OJIOCEMEHHBIE  MPEACTABIECHbl  NPEUMYLIECTBEHHO  JIEPEBBAMH,
3HAUYUTENIbHO PEXE — KYCTapHUKAMU U OYEHb PEJIKO —IJIMaHAMM; TPABSIHUCTHIX PACTEHUHN Cpean
HUX HET. JIMCThA rOJIOCEMEHHBIX 3HAYUTENIBHO OTIMYAKOTCA OT JAPYTUX TPyHI PAaCTEHHUU HE
TOJIbKO TI0 (hopMe U pa3Mepam, HO U 10 MOP(OJIOTUU B aHATOMHUU. Y OOJBIIMHCTBA BUAOB OHU
UTJIOBUAHBIE (XBOSI) WJIM YEHIyeBHJIHBIC, Yy OTACNbHBIX TMpEACTaBUTEIEH OHU KpyIHbIE
(Hampumep, y BEIbBUYHMH YAUBUTEIHLHOW UX IJIUHA JOCTUTAET 2—3 M), MEPUCTO-PACCEUCHHBIE,
JIBYJIOIIACTHBIE U JAp. JINCTBS pacnonaratoTcsi MOOJIUHOYKE, IO J1Ba WJIM HECKOJIBKO B ITy4Kax.

Bononposoasmias cuctema (KcuiieMa) TOJIOCEMEHHBIX COCTOUT IMPEUMYILECTBEHHO W3
Tpaxeusa, 1 JUIIb Y HEKOTOPBIX TPYII UMEKOTCA HACTOSIIUE COCYBL.

[Tonapnsitoree OONBITMHCTBO TOJIOCEMEHHBIX — BEYHO3ENICHBIC, OJIHO- UJIU JIBYJOMHBIC
pacTeHuss C XOpOIIO Pa3BUTBIMH CTEOJIEM W KOPHEBOM CHCTEMOH, OOpa3oBaHHOMN TJIaBHBIM



1 OOKOBBIM KOpHSIMU. PaccensroTcs OoHM ceMeHaMu, KOTOpble (hOPMHUPYIOTCS U3 CeMs3a4aTKOB.
Cems3auaTku ToJible (OTCIOZIa Ha3BaHMUE OTJIENIA), PACTIONOXKEHBI Ha Meracrnopodruiax Wiu Ha
CEMEHHBIX YENIySX, COOPAaHHBIX B )KCHCKHE IITUIIIKH.

B 1nukne pa3BuTHs TOJOCEMEHHBIX HAONIOAAaeTcs IOCel0BaTeNbHAsl CMEHa JBYX
NOKOJICHUH — crnopodura u raMeTodura ¢ rocrnojJcTBOM crnopodura. ['ameTopursl CHIBHO
peAyLUPOBaHBI, IPUYEM MYKCKHE raMeTO(UTHI T0JI0- U MOKPHITOCEMEHHBIX PACTEHUN HE UMEIOT
AHTEPUIUEB, YUEM PE3KO OTIMYAIOTCS OT BCEX PA3HOCTIOPOBBIX OECCEMEHHBIX PACTCHHIA.

['onocemenHble BKIIIOYAIOT HIECTh KIJIACCOB, JBa U3 KOTOPBIX MOJHOCTHIO MCYE3NH, a
OCTaJbHBIC MPEICTABICHBI HBIHE KUBYIIUMHU pacTeHusMU. Hanbonee coxpaHuBIIEHCS U camMoi
MHOTOYMCJIEHHOM TPYIIOW TOJIOCEMEHHBIX SIBISETCS KIacC XBOWHBIC, HACUUTHIBAIOIIMI HE
meHee 560 BumOB, oOpasymoomux jeca Ha oOmHMpHBIX MpocTpaHcTBax CesepHoll EBpasum u
CeBeproii Amepuku. HamOospiiee 4ucio BHIOB COCHBI, €71M, JUCTBEHHHUIIBI BCTPEYACTCS Y
nobepexuil Tuxoro okeana.

Kiacc XBoiinbie. Bce XBOiHBIE — BEYHO3EJCHBIC, PEKE JMCTOIMAIHbBIE (HAIpUMED,
JUCTBEHHUIIA) JACPEBbS WU KYCTAPHUKU C UTOJBYATHIMUA WJIM YEIIYEeBUIHBIMU {HANPUMED, Y
KUIIapUca) JUCThAMU. VrIOBUIHBIE JIUCThS (XBOS) TUIOTHBIE, KOKUCTBIE U KECTKHE, TOKPHITHI
TOJICTBIM CIIO€M KYTHKYJIBL. Y CThHIIA TIOTPYKEHBI B YIIyOJICHHUS, 3aI0JTHEHHBIE BOCKOM. Bcee atn
OCOOEHHOCTH CTPOCHHS JINCThEB OOECIIEUMBAIOT XOpOIee NPHUCTIOCOOICHHE XBOWHBIX K
MPOU3PACTAHHIO KaK B 3aCYILIUBBIX, TAK M B XOJIOJHBIX MECTOOOUTAHHUSIX.

VY XBOHHBIX MPSIMOCTOSTYME CTBOJIBI, MOKPBITHIE YellyidaTtol kopou. Ha momepeunom
paspese cTeOsi XOpOoIIo BUIHBI pa3BUTasi IPEBECHHA U MEHEe Pa3BUTHIE KOpa U CEepAICBHHA.
Kcunema xBoitabix Ha 90—95% o6pa3oBana Tpaxeuaamu. Uik XBOMHBIX pa3faenbHOMNONbIE;
pacTeHus — vanie OJHOJOMHBIE, PeKe — JBYAOMHBIE.

CocHa 0ObIKHOBEHHAs1 —OJIHOJIOMHOE pacTeHue. B Mae y ocHOBaHUS MOJIOJIBIX TTOOEroB
COCHBI O00pa3yloTCsi MY4YKH 3€JICHOBATO-)KENTHIX MYKCKHX IIUIIEK ATUHOW 4—6 MM U
nuametpoM 3—4 mM. Ha ocu Takoil WIMIIKKA PacrojoXeHbl MHOTOCIIOWHBIE YellyildaTble
JUCTOYKH, WIH MHUKpocriopodiisl. Ha HUXKHEH MOBEPXHOCTH MHUKPOCIOPOPUILIOB HAXOASITCS
JIBAa MHKPOCIIOpAaHTHsl —TIbUIBIIEBBIX MEIIKa, B KOTOPBIX o0Opa3zyercs mnbUibla. Kaxmoe
MBUTBIIEBOE 3€PHO CHAOXKEHO JBYMS BO3IYIIHBIMH MEIIKAMH, YTO OOJIErdaeT NMEPEeHOC MbUIBIIBI
BETPOM. B mbUIbIIEBOM 3€pHE MMEIOTCSI JBE KJIETKH, OJHAa U3 KOTOPBIX BIOCJIEACTBUU, MpPU
NOTIAJIaHUU Ha CeMA3a4aTokK, (popMUpYeT MbUIBLEBYIO TPYOKY, Ipyras IHocie JAeJeHus: o0paszyer
JIBa CIIEpMHUSL.

Ha npyrux moOerax TOro ke pacTeHusi 00pa3yrTCs KEHCKHE IIUIIKH KPacHOBATOTO
uBeta. Ha ux rimaBHOM ocH pacrosiaratoTcsi MeJIKMe Mpo3pavyHbie KPOIOIIUE YEITYHKH, B TTa3yXax
KOTOPBIX CHUJAT KPYIHBIE TOJCThIE, BIOCIEACTBUM OJpeBecHeBarolue uemyd. Ha BepxHei
CTOPOHE JTHUX Yellyl pacloliokKeHO 10 [JBa CeMs3auaTka, B KaXJAOM M3 KOTOPBIX
pa3BHBAETCS KEHCKUH  TaMeTO(UT — DHIOCIIEPM C  JIBYMSI ~ apXErOHUSMHU C  KPYIHOM
AMIEKIETKOM B KaXIoM U3 HuX. Ha Bepxymike cemsizayaTka, CHapy>Kd 3allUILEHHOTO
WHTETYMEHTOM, UMEETCS OTBEPCTUE — MbUIBIIEBXO/I, I MUKPOIIHIIE.

[To3aHel BecHOM WM B Ha4aJIe JieTa CO3pEBIIasl MbUIbIAa PA3HOCUTCS BETPOM U MOMagaceT
Ha ceMs3adyaTok. Yepe3 MHUKpONUIE TNbUIbLIA BTATMBAETCS BHYTPh CeMs3adarka, TIle U
mpopacTtaeT B NIBUIBLEBYIO TPYOKy, KOTopas HMpoHUKaeT K apxeronusM. OOpa3zoBaBuinecs K
TOMY BPEMEHU JIBa CIIEPMUS IO MBUILIEBON TPyOKe MOMaNaloT K apXeroOHUsIM. 3aTeM OJUH U3
CIIEpMHEB CIIMBAETCS C SUILEKIETKOW, a Apyroil oTMupaer. M3 OmiogoTBOpeHHON SHULIEKIETKH
(3uroThl) popMmEpyeTcs 3apOoJbIIl CEMEHHU, a CeMs3auaToK MpeBpamaercs B cems. CemeHa y
COCHBI CO3pPEBAIOT Ha BTOPOMW TOJ], BHICHINAIOTCS W3 IIUIIEK U, OJXBAaY€HHbIE KUBOTHBIMU HIIU
BETPOM, MEPEHOCATCS HAa 3HAUUTEIIbHBIE PACCTOSHUS.

CeMeHHBbIE pacTeHHs, KaK TOJIOCEMEHHbIE, TaK W I[BETKOBbIC, OTIMYAIOTCS OT BCEX
OCTaJIbHBIX MPEJICTABUTENIEH PACTUTEIILHOTO MUPA TEM, YTO PA3MHOKAIOTCA

Meracnopanruii 'y CEMEHHBIX pAaCTEHHUH OKpPYXKEH OCOOBIM 3alllUTHBIM TTOKPOBOM,
Ha3bIBAEMBIMUHTETYMEHTOM.  Meracnopanruii ¢ OKpYXalollldM  €ro  MHTEr'YMEHTOM
Ha3bIBACTCS CEMA3aUaTKOM. JTO JACHUCTBUTEIBHO 3a4aTOK CEMEHHM (€ro MOYKa) U3 KOTOPOH Mmociie



OIIJIOJJOTBOPEHHS pa3BuBaeTcCs ceMs. Kak MbI yke 3HaeM, pa3BUTHE METraclopbl, TaK e Kak U
pa3BUTHE MKEHCKOr0 raMeTo(puTa IPOMCXOJUT BHYTPU MEracHoOpaHrus, a CIlel0BaTelbHo,
BHYTpPU ceMs3auaTka. BHYTpHM ke cems3adyarka IMPOUCXOAUT IMPOIECcC OIUIOJOTBOPEHUS U
pa3BUTHE 3apofpllia. OTO 00eCHeunBaeT HE3aBUCHUMOCTb OIUIOJIOTBOPEHHUS OT BOJBI, €ro
ABTOHOMHOCTb.

B mnpouecce pa3BuTHs 3apojpllla ceMA3auyaTOK IPEBpAlaeTcs B CEMs - OCHOBHYIO
€IMHUIy pAcCeNeHHs] CEMEHHBIX pAcCTeHUH. VY TOAABIAIONIET0 OOJIBIIMHCTBA CEMEHHBIX
pacTeHuil 3TO NMpeBpalleHue ceMs3a4yaTka B 3pesioe, TOTOBOE K MIPOPACTAHUIO CeMs TPOUCXOIUT
Ha CaMOM MaTepUHCKOM pacTeHuu. Ho y MpUMHUTHUBHBIX pacTeHUH ceMs3a4aTKd MOTYT OIafarh
eme A0 oOpa3oBaHMs 3apojbllla M JaXke A0 OIJIOJOTBOPEHHS M TOTAA OIUIOJOTBOPEHHUE U
pa3BUTHE 3apOJbIIIa MPOUCXOJUT HAa MOBEPXHOCTU MOUYBbI. COBEPIIEHHO OYEBUIHO, YTO 3TH
CeMEHa IPEeJICTABIAIOT c000i Oosee paHHIOK CTaauio 3BoyoLMH ceMeHu. Ho, TeM He MeHee,
Oyab TO HA MAaTEPHUHCKOM PACTCHUM WJIM Ha 3eMJIe, 3apO/IbIII PAaHO WK MO3IHO GOPMHUPYETCs, U
B 000HMX CIy4asx ceMsA3a4yaToOK PEBPAIAeTCs B CEMsL.

JUns IPUMUTHUBHBIX CEMSIH, B TOM YHCIE JJISi CEMSH CarOBHUKOBBIX, XapaKTEPHO TaKXe
OTCYTCTBHUE Ilepuoja nokos. s OOJIBIINHCTBA K€ CEMEHHBIX PACTEHUI XapakTepeH Oosiee Win
MEHee JUIMTENbHBINA nepuoa mnokos. [lepuon mokos numeer OoibiIoe OMOIOTHYECKOE 3HAUCHHE,
T.K. OH JAaeT BO3MOXHOCTb MEPEKUTh HEOIAroNpHUATHOE BpeMs rojla, a TakKe CIIOCOOCTBYET
0oJiee 1ajIeKOMy pacceIeHHUIO.

BHyTpeHHee OmI00TBOpPEHUE, pa3BUTHE 3apOJbllla BHYTPU CeMs3adaTKa M MOsBICHUE
HOBOH, 4pe3BbIuaiiHO 3(pPEeKTUBHON €AMHHUIBI pacCEeNEHHs] - CEMEHH - SBISIOTCS TJIABHBIMU
OMOJIOTMYECKMMHU MTPEUMYILIECTBAMU CEMEHHBIX PacT€HUH, JaBIIMMU UM BO3MOYKHOCTh IOJIHEE
IPUCIOCOOUTHCSI K HAa3eMHBIM YCIOBUSIM M JOCTUTHYTH OoJjiee BBICOKOTO DAa3BUTHA, YeM
NANoOPOTHUKH U APYyrue OecceMsHHbIE BBICIINE PACTEHHUS.

Ecnu npu pa3sMHOKEHUH CIIOpaMU KaXKIbIid pa3 00pa3zyercss OrpOMHOE UX YHCII0, OOBIYHO
MIIIHOHBI, TO CEMSIH TpeOyeTCs CPaBHUTEIbHO HEOOIBIIOE KOJIMYECTBO. DTO BIIOJHE MOHATHO,
T.K. CeMsl HECpPaBHEHHO OoJiee HaJe)KHas €IMHMIIA pAcCeleHMs, YeM cropa. B cemeHu yxe
COACPXKUTCSA, MPUYEM B OYEHb XOpOILIEH, HAACKHOM YIMAKOBKE 3apoJblll - KpPOUICYHBIN
CHOPO(GUT C KOPEUIKOM, MOYEYKOW M 3apOABIIIEBBIMU JUCTHIMU - ceMsanoiasiMu. CTOUT emy
BBICBOOO/IUTBHCS U3 CEMEHHON KOXKYpPBI - OH JIETKO YKOPEHSETCA U HAaYMHAET CAMOCTOSTEIbHYIO
XHu3Hb. KpoMe TOro, B CeMEHHU COAEP)KUTCS 3arac MUTATeNbHBIX BEIIECTB M HEOOXOIMMBIH
(epMEHTATUBHBIA ammapar i ero yTwin3auuu. B 3TOM ecTh 4TO-TO OTJaJIEHHO
HaroMHUHaro1ee 3a00Ty O TOTOMCTBE B )KUBOTHOM MUpE.

MHUKpOCHIOpaHIMM  DPa3BHBAIOTCA Ha MHUKpocnopoduiuiax, a ceMmsi3adaTku - Ha
meracriopopmmiax. MUKpo- U Meracnopo(usuibl TOJIOCEMEHHBIX UMEIOT Pa3IUYHbIA BHEIIHHUH
BUJI, Pa3Mepbl U CTPOCHHUE.

Y mnaubonee apeBHEH UM NPUMHTUBHOM TpPYNIBl TOJOCEMEHHBIX - Yy CEMEHHBIX
MaroOPOTHUKOB - MUKPOCTTOPOMUIIIIBI U MEracmopopuIIIbl CHACINA CBOOOTHO Ha OOBIKHOBEHHBIX
JUIMHHBIX TI00erax. Y BcCeX OCTaJbHBIX TOJOCEMEHHBIX OHM cOoOpaHbl B Oojiee WJIM MeEHee
KOMITAKTHBIE CTPOOUJIBI.

Ctpobunbsl MOryT OBITH OO0OEMHOJBIMH, KaK Yy HEKOTOpbIX OeHeTuToB. OIHAKO Yy
HOJABJIAIOIET0 OOJIBIIMHCTBA FOJOCEMEHHBIX CTPOOUIIBI OJHOIOJBIE, T.€. COCTOSAT MM TOJBKO
U3 MHUKPOCTIOPO(UIIIOB, HJIM TOJIBKO U3 METacropoguIoB.

CtpoOumbl, COCTOAIIME TOJIBKO W3 MHUKPOCHOPO(UIIOB, HA3bIBAIOT MYKCKUMHU
cTpoOmIaMu MIIMMHUKpOCTpoOmIaMu. CTpOOMIIBI e, COCTOSAIINE W3 MEracrnopo(uiuioB, HOCST
Ha3BaHWE KEHCKHUX CTPOOUIIOB MM METAaCTPOOHUIIOB.

CtpoeHre CTpOOMIIOB Yy TOJIOCEMEHHBIX XapaKTEePU3YeTCs HCKIIOYUTEIHHO OOJBIINM
pa3HooOpa3ueM. B Hanbosee NPUMUTUBHBIX CIIydasiX OHH €Ie MEePUCThIE U HE BIIOJIHE NOTEPSIIN
CBOW JIMCTOBUIHBIA OOJMK M CXOACTBO CO CHOPO(MIIAMH CEMEHHBIX MarlOpPOTHUKOB. TaKOBBI,
HaIrpuMep, MepUcThie CTpoOMIIBI coBpeMeHHOoro ponaa caroBHuk (Cycas). Ho y momassitomero
OOJIBITMHCTBA TOJIOCEMEHHBIX CTPOOMIIBI JOCTUTAIOT OYEHb BBHICOKOTO YPOBHS CIEIHATH3ALMH
(0coOeHHO METacTPOOUIIBI Y XBOMHBIX ).



3. DBOIIOLIMOHHBIE CBSA3U I'0J10CEMEHHBIX € BHICIIMMH CIIOPOBLIMH PACTEHHSIMH.
OcHOBHbIE NPeICTABUTEIN U HX X039l CTBEHHOE 3HAYEHHE.

[TosiBeHre roloceMeHHbBIX ObUTIO BaYKHOM BEXOM B 3BOJIIOIMH pacTeHHi. [leno B ToM, 9To
0osiee paHHUE MAIE030MCKHE CIOPOHOCHBIE HYXAAIHUCh Ui CBOETO Pa3MHOXKEHUS B BOJE WJIH,
BO BCSIKOM cllyuyae, BO BIQXKHOU cpejie. DTO HEMAJIO 3aTPYAHSIIO UX pacceIeHHe.

Pa3zButue ceMsiH MO3BOJIATIO PACTEHUSM YTPATUTH CTOJIb TECHYIO 3aBHCHUMOCTH OT BOJIBL.
CeMs3auaTKi MOTJIM TENEpPh OIJIOJOTBOPSATHCS MbUIBIIONW, TMEPEHOCHUMON BETPOM HIIU
HACEKOMBIMH, M BOJIa, TAKUM 00pazoM, He Ipeonpeensia 0omibiie pazMHoxkeHus. Kpome toro,
B OTJIMYHME OT OJHOKJIETOYHOW CHOpHI C €€ OTHOCHUTEIbHO MaJIbIM 3alacoM HUTATENbHBIX
BEIIECTB, ceMsi 00JIaaeT MHOTOKJIETOYHOM CTPYKTYpPOH M CIIOCOOHO JOJIbIlle OOecreYrBaTh
NUIIeH MOJIOJ0€ pacTeHUE Ha PaHHMX CTaAMsIX pa3BUTHA. [Ipu HeOMarompusATHBIX YCIOBHSIX
ceMs JI0ATroe BpeMsi MOKET OCTaBaThCS KU3HECTIOCOOHBIM.

Nmes npounyto 000109Ky, OHO HAJEKHO 3aIUIIAET 3apOAbIII OT BHEIIHUX OMACHOCTEH.
Bce »TM mpemmymiecTBa JaBand CEMEHHBIM PACTEHUSM XOpOIIME INaHChl B Oopnbe 3a
cymecTBoBaHue. CeMsi3a4aTokK (SMIEKIeTKH ) MEePBhIX CEMEHHBIX PACTEHUN ObLI HE3aIUIICHHBIM
U Pa3BUBAJICS HA CHEIHAIBHBIX JHCTHSIX; BOHUKIIEE U3 HETO CeMsl TAKXKEe HE MMENIO0 BHEIIHEH
o0osiouku. Bot mouemy 3Tu pacteHus: ObUIH Ha3BaHbI TOJIOCEMEHHBIMHU.

Cpenu caMbIX MHOTOYMCICHHBIX M CaMbIX JIOOOMBITHBIX TOJIOCEMEHHBIX Hayaa
ME3030MCKON 3pbl MbI HaxoauMm mmkanoBeie (Cycas), wim caroBble. MX crTebmm ObiBayM
OPSIMBIMA U CTOJI000OpA3HBIMH, TMOXOXXUMHU Ha CTBOJBI JE€PEBHEB, HIU KE KOPOTKUMHU U
KJTyOHEBUHBIMU; OHU HECIIU KPYIIHbIE, IJIMHHBIC U, KaK MPaBUJIO, IEPUCTHIE JTUCTHS (HAIpumep,
poxn Pterophyllum, ube ums B mepeBoie O3HAUACT IIEPUCTHIC TUCThS»). BHENIHE OHU TOXOAUITH
Ha JIPEBOBUHbIC MANOPOTHUKH WU Ha majibMbl. [loMHMMO LHKaIOBBIX, OONbIIOE 3HAUYEHHE B
me3zopuTe mnpuoOpenn OeHHeTTuTOBBIE (Bennettitales), mpencraBieHHBIE ACPEBbSIMH WU
KyCTapHUKaMHU. B OCHOBHOM OHM HallOMHHAIOT HACTOSIIME IIMKAJOBHIE, HO UX CEMSl HAaUMHAET
npuoOperaTh  MPOYHYIO  O0OJNOYKY, YTO TpHAAeT OCHHETTHTOBBIM  CXOJCTBO  C
MOKpbITOCEMEHHBIMU. VIMeI0TCs 1 Apyrue npu3Haky afantaluud OEHHETTUTOB K yCIOBHIM Ooliee
3aCyILIMBOTO KIMMATA.

B Tpuace Ha aBaHCIIeHY BBIXOIAT HOBBIE (GopMbI. BBICTpO paccensitorcs XBOWHBIC, U
CpeIy HUX TUXTHI, KUMAPHUCHI, TUCCHI. M3 UWCIa TUHKTOBBIX HIMPOKOE PACIpOCTPAHECHUE
nonydws pon Baiera. Jluctes 3TMX pactreHuid umenu (opMmy BeepooOpa3HOW IUIACTHHKH,
rIIyOOKO pacce4eHHOW Ha y3Kkue J1oju. [[armopOoTHUKM 3aXBaTUIIM ChIpble TEHHCTHIE MECTa IO
Oeperam HeOompmmx BomoeMoB (Hausmannia m npyrume Dipteridacea). M3BecTHsl cpemu
NarnopoTHUKOB M Qopmbl, mnpomspactaBmue Ha ckanax (Gleicheniacae).llo 6omotam
npom3pactasim  xBomu (Equisetites,Phyllotheca, Schizoneura), He nocturaBmme, oHAaKO,
pa3MepoB CBOMX MAJICO30UCKUX MPEIKOB.

B cpemnem wme3odure  (fopckmii  mepwonm) Me3oduTHas  ¢uiopa  JOCTHTIIA
KyJIbMUHAIIMOHHON TOYKH CBOETO pa3BUTHA. JKapKuil TPOMMUYECKUH KIMMAaT B TeX 00acTsX,
KOTOpBIE CErOJHS OTHOCATCA K YyMEpPEHHOW 30HE, ObLI UACANbHBIM JJs MPOLBETAHUS
JIPEBOBUIHBIX IMAMIOPOTHUKOB, B TO BpeMs Kak Ooliee MEJKHWE BHJABI MalOPOTHUKOB U
TPaBSHUCTBIE PACTEHUS TNPEANOYUTAIN yMEpeHHYI0 30HY. Cpeau pacTeHUd 3TOro BpPEMEHU
TOCHOJICTBYIOIIYIO POJIb IPOIOJKAIOT UTPATh FOJIOCEMEHHBIE (B MEPBYIO OUEPE/Ib LIUKAIOBHIC).
3HaueHue roJIOCEMEHHBIX B MPUPOJE U KU3HU YeJIOBEKa upe3BblYaiiHO Benuko. HecmoTps Ha
HEeOOJIBIIIOE YHCIIO0 BUJOB B 001el (iiope 3emiiu, OHU 3aHUMAIOT OrpOMHBIe TeppuTopun. Kak u
BCE 3€JICHbIE PAaCTeHUs, OHU CIOCOOHBI K (hoTocuHTe3y. [loTpebiiss yriekucnblii ra3 u BbLAETASA
KHCJIOPOJI, TOJIOCEMEHHbIE MOJICPKUBAIOT CTaOWIBHBIM Ta30BbIA cocTaB atMocdepsl. Kpome
TOTO, XBOWHBIC IMOPOJBI BBIACISAIOT B aTMocdepy OcoObIe JIETydhe BEIISCTBA, YOMBAIOIIHE
0aKkTepuH, ¥ TaKUM 00pa3oM OYMIIAIOT BO3AYX. DTH BEIIECTBA HA3bIBAIOT (pUTOHLIUAAMU (Iped.
(bUTOH - pacTeHue, 1aea0 - yOuBaTh).

MHorve XBOWHBIE HEMPUXOTIUBBI, TO3TOMY IPOU3PACTAIOT B TAKUX YCIOBHUSX OOUTAHWS, T
JIpyrue TOpOoabl HE MOTYT XHUTh (OOJOTHUCTBIE MeECTa, MECKH, CKJIOHBI rop). DTo oOoramaet



3€JIEHBIN TOKPOB HAIIEH IJIAHETHI U IPEJOXPAHSIET TOBEPXHOCTH 3EMIIN OT pa3pyLIEHUs BOJIOU U
BeTpoM. CocHa urpaer BaXHYIO poiib B Oopn0Oe c pazpyuieHueMm mouBbl. EcTecTBeHHOE
3aceJICHUE JIECHBIX BBICEYEK U MOKAPHUILL, 3aIYIIEHHBIX M10JIE HAUMHAETCS C MOSABJIEHUS Ha STUX
y4acTKax CBETOIOOMBBIX, HEMPUXOTIUBBIX COCHBI, Oepe3bl, OCHHBI. [locenuBIINCh Ha CHITYYHX
IIECKaX, COCHA YKPEIUISET UX. XBOIHBIE Jieca, TaK )K€ KaK U JIMCTBEHHBIE, 3a1€PXKUBAIOT TassHUE
cHera, 4to oforamiaer no4sy Biaroi. Kpome Toro, TeHUCThIE €I0OBBIE Jieca YACPKUBAIOT BIary B
MIOYBE U PETYIUPYIOT BOAHBIN OaaHC HA OOIIUPHBIX TEPPUTOPHSIX.

4. Buosornyeckue nNpenMyuecTBa CeMEHHbIX PacTeHHU

CemeHHble pacTeHUs! (TFOJOCEMEHHbIE U IIOKPBITOCEMEHHBIE) OTIMYAIOTCS OT BCEX
NpeJCTaBUTENICH PAaCTUTEIHHOIO MHUpa TeM, 4TO 00pa3yioT cemeHa. CeMsi - MHOTOKJIETOYHOE
o0pa3oBaHUe, UMEET 3apoAbllll, 3alac IHUTATENbHBIX BELIECTB, 3aAIMIICHO OT BO3JEHCTBUS
YCIOBUM cpenbl MJIOTHBIMU MOKpoBaMHU. IloaToMy ceMs B OTIMUME OT OAHOKJIETOUHOM CIOpPBI
UMEET 3HAUYUTEJIBHO OOJbIle BO3MOXKHOCTEH BBIKHMTH B HEOIAroNpHUATHBIX YCIOBHsX. B aTom
3aKJIF0YAETCSl MPEMMYIIECTBO CEMEHHBIX IE€pE]l CIIOPOBBIMHM PACTEHHUSMH, UYTO MO3BOJIWIO UM B
HauOOJIbIIEH CTENEHH 3aCENUTh 3EMITIO.

CemeHHbIE pacTeHUs] UMEIOT ellle OAHO OOJIBIIOE MPEUMYILECTBO Nepea OecceMsHHBIMU
BBICHIMMHU CIIOPOBBIMU PAaCTEHHUSAMU: Y HUX MMEETCs CHEelMaIbHOe 00pa30BaHUE - CEMsI3a4yaToK,
XOPOIIO 3AIIUIICHHBIA OT BO3/CHCTBHS BHEUIHEW CPebl, B KOTOPOM U MPOUCXOAUT 00pa30BaHUE
AWLEKIIETKHA, €€ OIUIOJOTBOPEHHME W Pa3BUTHE 3aponblma. HemocpencTBEHHO B ceMsA3a4aToK
NOMAAAI0T ¥ CHEPMUH U3 TBUIBLIEBOTO 3€pHA, KOTOPOE MPOPACTaeT M OCBOOOXKIAET T'aMeThl
TOJIBKO TOI'ZIa, KOT/Ia OKa3bIBACTCA HA CEMA3a4aTKe KEHCKOM LIMIIKHM WK Ha nectukel. Bee aTo
o0ecreynBaeT HE3aBUCUMOCTh IIOJOBOTO pa3MHOXKEHHMS OT HaJIu4yus BOJbl. BoT mouemy
CEMCHHBIE PACTEHUS MOTYT Pa3MHOXAThCS IIOJIOBBIM IIyTEM AK€ B IIyCTBIHE, B 3aCyLUIMBOE
Bpems rozaa. B mporuecce pa3BUTHI 3apoAblila ceMA3a4yaTOK MPEBPAILAETCs B CEMsI - OCHOBHYIO
€MHUILY PACCEJICHNS CEMEHHBIX PACTEHUM.

Jlnst GONBIIMHCTBA CEMEHHBIX PACTECHHMH XapakTepeH Ooyiee WM MEHee JUINTENIbHBIN
nepuos nokosi. OH uMeeT OoJbIIOE OMOJIOrMYECKOE 3HAUYEHHUE, TaK KakK JaeT BO3MOXKHOCTb
MEPEKUTh HEOIAroNpUsSTHBIC YCIOBHUS, a TaKKe CIOCOOCTBYET Oojiee MIMPOKOMY PacCeleHHIO.
Pa3zMHoOkeHHe ceMeHaMu 00ecIeqnsIo TOCIOACTBO Ha CyIlIe CEMEHHBIX PaCTEHUH.

1.7. Jleknus 6 (2 yaca)
Tema: «I'eHepaTHBHBIE OPraHbl NOKPHITOCEMEHHBIX pacTeHuil. Pa3MmHoOkeHue 1
BOCIIPOM3BECHHE PACTEHHIT»

1.7.1. Bonpocsl JieKIIuM:
1. Tumbl pa3smHOXeHHs. Tumbl mojoBoro mporecca. CMeHa sAepHBIX a3 U depenoBaHUe
MIOKOJICHUH B JKU3HECHHOM ITHUKIJIC.
2. IIBETOK U COLIBETHE.
3. Cems u miof.

1.7.2. KpaTkoe cogep:kaHue BONPOCOB:

1. Tunsl pasmMHo:keHusi. TUNbI M0J10BOT0 npouecca. CMeHa siiepHbIX (a3 u
yepeaoBaHMe MOKOJIEHHI B dKU3HEHHOM LIMKJIE.

HoBbie ocobu MoryT 00pa3oBaThCsi OT POJAUTEIBLCKUX OECIIONBIM MyTEM, T. €. 0€3 yJacTus
raMeT M TOJOBOTO IMpolecca, W TOJOBBIM IyTeM, Korga oOpa3oBaHHIO JOYEPHHUX OcOoO0ei
00s3aTeNbHO MpeUIecTBYeT MOJ0BOM mporecc. [lpu OecrosioM pa3MHOXKEHHH B IIHPOKOM
CMBICJIE POJUTENBCKAsi 0CO0b WM pa3lensercss Ha Oojiee WJIM MEHEE paBHbIC YacTH (AeJeHHE
OJIHOKJICTOYHBIX BOJIOPOCIICH, MAPTUKYIAIUA Y MHOTOJETHUX TpaB, cM. Ti1. V u VII), umu
OoTHeNnseT OT ce0s MeIKuMe 3a4aTKd JOYEepHHX ocoOel, crmocoOHble pa3BUTHCA B
caMOCTOsITeNIbHbIEe pacTeHus. PasneneHue BereTaTMBHOIO Tella WM OTAENEHUE OT HEro



BEreTATUBHBIX JK€ 3a4aTKOB, HANpUMEp MOYeK, KIyOEHBKOB,— A3TO BETeTAaTHBHOE Oecroioe
pa3mHokeHue. [Ipu 3TOM reHOTHMIT MOTOMCTBA OCTAE€TCSl B NMPUHLIMIIE HEU3MEHHBIM U KaXKIbIi
MOTOMOK" MOJHOCTHIO BOCIIPOU3BOIUT MaTepUHCKOE pacTeHue. HOra ke B KauecTBe 3a4aTKOB
OTJIEJISIFOTCS  CIIEUMAIM3UPOBAaHHbBIE KJIETKH, Ha3bIBaeMble cropamu (Tped. crmopa — IOCEB,
cestHME). Y BBICIIMX pacTeHUil oOpa3oBaHME CIOp CBS3aHO C PEAYKLHUEH YHCclIa XPOMOCOM,
MO3TOMY BBIpacTaloOUIMe W3 CIOp JOYEPHUE pACTEHUS HE IOX0XKM Ha MaTepuHCKue (He
BOCTIPOM3BOAAT uX). PasMHOKeHUE criopaMu XOTsI W SIBISIETCS OECIIONIBIM, TIOCKOJBKY CIIOpa
npopactaer 0e3 BCAKUX CIMSIHUMA ¢ IPYTUMH KJIETKaMH, HO OHO CBSI3aHO Y BBICIIMX PacTEHHUH ¢
MOJIOBBIM Pa3MHOXKEHUEM B 3aKOHOMEPHOM LIUKJIE BOCIIPOU3BENCHUS (CM. HUXKE).

[Ipy nOIOBOM pa3MHOXXEHHWU TEHOTHUN JOYEpHUX Oco0el MOXKET H3MEHSTHCS W
oboramarhCs 3a CUeT pa3InIHBIX PEKOMOMHAINA WHIANBUAYAIBHBIX PU3HAKOB POIUTEINCH.

Becemamuenoe pazmnoorcenue pacmenuu. BereratuBHOE pa3sMHOXKEHHME — 3TO
yBEJIMUEHUE Yrcia 0coOel TaHHOTO BHJIA UM COPTA MOCPEICTBOM OTACICHUS KU3HECTIOCOOHBIX
yacTel BEreTaTMBHOIO Tejla pacTeHus. Kaxaas oTaenuBIIAsCS 4YacTh JKMBET KAKOE-TO BpeMs
CaMOCTOSITENILHO M, Kak MpaBHJIO, 00pa3yeT HOBBIC OpTaHbl, HEPEIKO HeIoCTalInue (Ha
OTJEeTUBIIEMCS TTo0ere 00pa3yroTCsi KOPHU, Ha YacTAX KOpHS — mooern). Takum oOpaszoM, mpu
BEreTaTHUBHOM Pa3MHOXXCHHH OOBIYHA W TUIMYHA PEreHepalusi — BOCCTAHOBJICHHE IICJIOTO U3
yacTu. Bmpouem, H0BOJIBHO YacTO Bce HEOOXOAMMBbIE OpraHbl CO3JalOTCs y Oynyiei
CaMOCTOSITENIEHOW 0COOH ellle A0 OTACNCHHs €€ OT MaTePHUHCKOH (HarpuMep, HOBBIE PO3ETOYHBIE
no0eru ¢ MpUAaTOYHBIMU KOPHSMHU Ha KOHIIAX YCOB 3€MIISIHUKH).

breiBaet u obpatHoe. [Ipu Tak HA3EIBAEMOM CTAPUYECKOM pactmajie 0COOM y OTIACIUBIITUXCS
yacTeld HOBOOOpa30BaHU HE MPOUCXOAUT COBCEM U YacTH KJIOHA CKOPO OTMUPAIOT, UMeESL.

Cwmena saoepuvix ¢haz. Ilpu momoBoM mpolecce B pe3ylbTaTe CIUSAHUSA TaMeT U UX SAep
MIPOUCXOAUT yIBOCHHUE YHCIIa XPOMOCOM B sigpe. Ha onpeneneHHom sTane nukia pa3BUTHs, IPU
Meiio3e, TPOUCXOIUT PeIyKIHMs YUCIIa XPOMOCOM, B pe3yJibTaTe KOTOpoi oOpasyromuecs sapa
MOJIYJarOT OJWHApPHBIA HaOop xpomocoM. CropoduThl MHOTHX BOJOPOCIEH IUIUIOWAHBI, U
MeH03 B IHMKJIE WX pa3BUTHUS COBMAJaeT C MOMEHTOM OOpa3oBaHUS CIOP, U3 KOTOPBIX
pa3BUBAIOTCS  TAIUIOMAHBIE  TameTocmopoduThl  uiau  ramerodurtsl.  Takoil  meio3
Ha3bIBAIOT ciopuyeckor penykuueit. CropopuTsl 6osiee MPUMHUTUBHBIX KPACHBIX BOJOPOCIEH
(ponoB Knamodopa, DkTokapiryc 1 MHOTHE IPyTye) HApsAy ¢ TalUIOWIHBIMU CIIOPaMH 00pa3yroT
JTUTUTOUIHBIE CIIOPHI, KOTOPBIE CHOBA Pa3BUBAIOTCSA B CIOPOGUTHL. CHOpHI, TMOSBISIOMINECS HA
ramMeTocnopogurax, ciaykaT JJisi CaMOBO30OHOBJIEHHS MAaTepUHCKUX pacTeHuil. CropopuTsl u
ramMeTo(uThl BOJOPOCIEH, CTOSIINX HA BBICIIUX CTYIECHSIX SBOJIOIHH, CTPOrO YepeayroTcs 0e3
CaMOBO300OHOBIICHUSI.

VY psza Bonopociei Meo3 MPOUCXOAUT B 3UTOTe. Takoi Me03 Ha3bIBAIOT 3UTOTUYECKOM
penyKLUEN U BCTPEYAETCS Y Psiia BUJIOB 3€JIEHBIX M XapOBBIX BOJOPOCIEH. Y NPECHOBOAHBIX
BOJIbBOKCOBBIX M YJIOTPUKCOBBIX BOJOPOCIIEH CIIOPOUT MPEACTABICH OJTHOKICTOYHON 3UTOTOM,
KOTOpasi MPOU3BOIUT A0 32 300CHOp, IO MACCE BO MHOTO pPa3 MPEBBILIANIINAX POIUTEIbCKUE
raMeTshl, T.€. 10 CYIIECTBY HAOIIOIaeTCsl CIOPUYECKAs PEAYKIIHSL.

Hekotopsle rpymmsl BOOOPOCIEN UMEIOT TaMETUYECKYIO PEIYKLIHIO, KOTOpasl XapakTepHa
JUISl )KUBOTHBIX, @ HE JUISl PACTUTENIBHBIX OPraHU3MOB. Y 3THX BOAOPOCIEN MEN03 MPOUCXOIUT
npu o0pa3oBaHMM TaMeT, IPHU 3TOM OCTAJbHBIE KJIETKH CJIOEBHUIIA OCTAIOTCS JUIIJIOUTHBIMU.
Takas cMeHa siepHBIX (a3 MPUCYIIA MIMPOKO PACTIPOCTPAHEHHBIM MO BCEMY 3€MHOMY MIapy
JTUATOMOBBIM BOJIOPOCTSIM M OypbIM (PyKyCOBBIM (KOTOpBIC BKJIIOYAIOT HamOOJIEe MacCCOBBIC
MOpPCKHE BHJBI BOJOpOCIEH), a W3 3eleHbIX — KpymHoMy poxay Kmamodopa. Passutue c
raMeTUYECKON peNyKLIHEH sAnpa, Kak IOJIararmT, JAeT YKa3aHHbIM BOJOPOCISM ONpEIEICHHBIC
MIPEUMYILECTBA 110 CPABHEHUIO C IPYTUMH.

Ecnu penykuuoHHoe AefieHuE MPOUCXOAUT B CIIOPAHTUAX Mepell 0O0pa3oBaHUEM CIIOp
0ecIoIoro pa3MHOKEHHUs (CIIOpUYecKast PeIyKIs), TO UMEET MECTO YepeIOBaHHE TTOKOJICHHA —
JUIUIOUAHOTO crnopoduTa W TalIONAHOro rameropura. OTOT TUN SKU3HEHHOIO IIMKIIA
HA3BIBACTCSI TATUIOOMOHTHBIM CO CHOpUYecKoil penykiueid. OH XapakTepeH s HEKOTOPBIX
3€JIEHBIX BOJIOPOCTIEH, MHOTUX OYPBIX M KPACHBIX BOJOPOCIICH.



Hakonen, y HEMHOrux BOIOPOCIEM MEHO3 NPOHUCXOIUT B BErE€TATHUBHBIX KIIETKAX
JUIUIOUAHOTO TajuiomMa (coMaTHyecKas pEeayKius), M3 KOTOPbIX 3aTeM pPa3BUBAIOTCS
TaryIOMAHbIE TAJUIOMBI. TakOMW KWU3HEHHBIA LMKJI CCOMAaTHUYECKOM pENyKIMEH U3BECTEH Y
KPAaCHBIX U 3€JIEHBIX BOJOPOCIEH.

2. IIBeTOK U coLIBETHE.

L[BeTOK — 3TO YKOPOYEHHBIH BHIOM3MEHEHHBIH MOOEr C OrpaHMYEHHBIM POCTOM,
coJiepKalliii BMECTO OOBIYHBIX 3€JIEHBIX JHCThEB KOHIEHTPUYECKH PACIIONOXKEHHBIE JUCTbS,
OpUcnocoOJIeHHbIe Uil BBIMOMHEHHS (yHKIMA pa3MHOkeHus. (OceBas YacTh IIBETKa
HA3bIBACTCS LIBETOJIOKEM, IEPEXOASIINM B IIBETOHOXKKY — 4YacTh CTEO0Js, HEMOCPEICTBEHHO
HECYIYI0 LBETOK. EcCiM IBETOHOXKKAa OTCYTCTBYET, TAKOM LBETOK Ha3bIBAIOT cuasuuMm. Ha
I[BETOJIOKE PacroI0KEHBI BCE ocTaJbHbIE 4acTu I[BETKA:
YallleJIUCTUKY, JIENECTKHU, THIYMHKHU U IECTUK (WM IECTUKH).

Yameuka 1 BeHYUK — BHEIIHWE YacTH IIBETKA, COCTABJISIOUIETO MOKPOB, Ha3bIBa€MBIii
OKOJIOIBETHUKOM. OKOJIOIIBETHUK MOXXET OBITh JBOWHBIM U MPOCTHIM.

[IpocToif OKOJOLBETHUK 00pa30BaH TOJIBKO YalIENMCTUKOB WM TOJBKO JIEECTKaMH.
JIBOMHOM COCTOUT U3 Yalleuyku U BeHunKa. CylecTBYIOT PaCTEHHUs], LIBETKU KOTOPBIX HE UMEIOT
OKOJIOIIBETHHKA. Takue BETKH Ha3bIBAIOT IOJIBIMU (Y SICEHS, UBBI).

YamenucTuku 0ObIYHO 3€JICHOTO IIBeTa U OOJbIIe BCEX MOXO0XH Ha HACTOSILIUE JIUCTHS.
OHu MOTyT OBITh CBOOOJHBIMH WJIHM CpPOCIIMMHUCS, TOTJa COOCTBEHHO dYamiedyka Oyner
Ha3bIBaThCS Pa3/ieIbHO- WA CPOCTHOJIUCTHOM.

Benuuk npencranisier co6oi COBOKYIMHOCTH JIETIECTKOB, OKpacka KOTOPBIX 3aBHCUT OT
HaJIM4YMs B HUX Pa3HBIX IUTMEHTOB — KPACALIMX BELIECTB, HAXOALINXCS B KIETKE.

Jlenectku Takke MOTYT OBITh CpPOCIIHMECS — CPOCTHOJICNIECTHBIE M CBOOOJHBIE —
paszenbHosienecTHble. OHM HE TOJBKO 3alIUINAIOT THIYMHKM U IECTHUKU, HO U CIyXKaT JUIs
MPUBJICYCHHS] HACEKOMBIX-OTIBUIUTENEH.

I'maBHBIE YacTH LBETKA — THIYMHKU U NECTUKU. Kaxnasg ThIYMHKA COCTOMT M3 TOHKOM
THIUMHOYHOM HUTHU C PACHOJIOKEHHBIM Ha €€ KOHIIE MbUIbHUKOM.

[TeiIpHMK MpencTaBisgeT co0Oi TpyIIy NbBUIBIEBBIX MEIIKOB. B HUX pa3BHBaioTCA
MUKpOCTIOPBI, @ M3 HUX — IMbUIBbLIEBbIE 3€pHA WM NbUTMHKU. [IblIbIIEBOE 3€pHO (MBUIMHKA)
MUKPOCKOIIMYECKUX DPA3MEPOB, B HEM Pa3BUBAIOTCS MY)KCKHE IIOJIOBBIE KJIETKM — CHEPMMHH,
HEOOXOIUMBIE [UIsl OIUIONOTBOpPEHUS. TBIYMHKM MOTYT OBITh B I[BETKE CBOOOJHBIC WIIU
cpocmuecs. COBOKYIMHOCTb THIYMMHOK Ha3bIBAIOT aHIPOLIEEM.

[lectuk oOpa3yercs M3 OJHOTO, JBYX WM OOJBIIEr0 4YHCIA IUIOAOJIMCTHKOB,
COBOKYITHOCTb KOTOPBIX Ha3bIBalOT THHELIEEM.

ITecTuk cOCTOUT W3 3aBsA3U, B KOTOPOW HAXOMATCS CeMsA3adyaTKH (CEMSITIOYKH), CTOJIOMKA
(OHOTO WJIM HECKOJIbKMX) M pbUIbLIA, HA KOTOPOM MpOpacTaeT IOMaBIIas MPU ONBLICHUU
nmbUTbIIA. 3aBsi3b ObIBa€T BEpXHssA (CBOOOMHAs), TO €CTh MPHUKPEIJICHHAs OCHOBAaHHUEM K
LIBETOJIOXKY, CPEIHSISI — CPACTAETCs C LIBETOJIOXKEM M HUIKHSS — I10]1 OKOJIOLIBETHUKOM.

[IBeTkH, y KOTOpPBIX €CTh THIYMHKM U TMECTHUKH, Ha3bIBalOT o0oemoibiMU. Ecnu ke B
LIBETKE €CTh TOJIBKO THIUMHKH WJIM TOJIBKO NECTHKH, UX Ha3bIBAIOT pa3/eNbHOIONBIMU. [[BeTKH,
I/ €CTh TOJBKO THIYMHKH, HA3BIBAIOT THIMUHOYHBIMU, €CIH TOJBKO MECTHUKU, — MECTUYHBIMHU.
Eciy THIYMHOYHBIE M NECTUYHBIE I[BETKU HAXOAATCA HA OJHOM PAcCTEHHMM, TO TaKHE PACTEHUs
HA3bIBAIOTCS OTHONOMHBIMU. Hampumep, y KyKypy3bl Ha BEpXYyIIKE pAcTeHHs] HAXOIUTCS
COLIBETHE-METEeNKa, Iie cOOpaHbl THIYMHOYHBIC IIBETKH, a TIECTUYHBIC IIBETKH PACIOJIOXKEHHI B
couBeTusx-noyaTkax. K oqHOJOMHBIM OTHOCSTCS THIKBA, OPELIHUK, Ay0, Oepesa, oryperl u ap.

VY IBYyIOMHBIX pacTeHMH (MBa, KOHOIUISI) Ha OJHOM PACTEHHU paCIOJIOKEHBI

TBIYMHOYHBIC NIBETKHW, Ha JPYIrOM — IIE€CTUYHBIC. Pazaugaror LIBETKHU IIpaBUJIBHBIC, WA
HCIIPABUJIbHBIC — 3I/IFOMOp(1)HBIe U HCCUMMCTPUYHBIC.
Bce wuactm IBETKA — YalOCIUCTUKHU, JICTICCTKH, TBIYMHKKM MW TICCTUKHU — MOI'YT

NPUKPEIUIATECS K I[BETOJIOKY, HO CIOHUpand Wik Kpyramu. YroObl uMeTh OoJiee MOJTHOE
MIPEJICTABICHHE O IIBETKE, O CTPOCHUH M PACIIOJIOKEHUH €r0 YacTeil, COCTaBIAIOT ero popmMyiy U



pucyotr auarpammy. OCOOEHHOCTH CTPOEHHUS I[BETKOB — BAKHEWINUN NPU3HAK, KOTOPBII
VUYHUTHIBACTCSI CUCTEMAaTUKaMH TPU KJIACCH(PUKAIMK TOKPHITOCEMEHHBIX, OCOOCHHO TP
ONPEAEIICHUN PACTCHUS K TAKOM TAKCOHOMUYECKOUN €MHULIE, KAK CEMENCTBO.

Coysemusa. Y MHOTHX PacTE€HUU Pa3BUBAIOTCS OJMHOYHBIC IBETKH, PACIIOJIAralONIUeCcs
0 OJHOMY Ha BEpXYIIKe Mmo0era, WM B Ma3yXax JIMCThEB (Ma3ymiHbie). Y IPYrHX pacTeHUn
IBETKH pACMoOJIaraloTcs rpynmnamMu. Takas COBOKYMHOCTh IIBETKOB TIOJy4YWsIa Ha3BaHHE
couerre. CouBeTHss UMEIOT OOJNBINIOE OWOIIOTHYECKOE 3HAYCHHWE /I PACTeHHS, TaK Kak
Oyraroapsi UM yBEITUYMBACTCS BO3MOXKHOCTD ITPOJITUTH CYIIECTBOBAHKE BUIA.

CornBeTusi OBIBAIOT IPOCTHIC U CIOKHEIE.

K npocteiM conBeTusiM nmpuHaAJIeKAT: KUCTh, 30HTHUK, IOYATOK, IIMTOK, KOpP3WHKA,
TOJIOBKA, IPOCTOM KOJIOC. MM CBOWCTBEHHA TOJNBHKO OJIHA OCh COILIBETHSI, KOTOpask MOXKET OBITh
YAJIMHEHHOW WJIM YKOPOYEHHOM.

CrnoxHbie colBeTHs 00pa3yroTCsl U3 MPOCTHIX BCIEJACTBUE PA3BETBICHUS TIABHOW OCH
congeTusi. Cro/1a OTHOCATCS: CIOKHBIM 30HTHUK, CIIOKHBIA KOJIOC, METEJIKA, CEPEXKKA U JIP.

Comnserue siBisieTcs: COOpaHUEM IIBETKOB, PACIIONOKEHHBIX HA OJHON ocu. Bee corerus
JESTCS Ha JIBE€ OCHOBHBIC TPYIIBI: HEOMpeIeieHHBIE (paleMO3HbIE) W  ONpeeICHHBIC
(LIMMO3HEIE).
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30HTHK lMowarok Toaoeka Konoc
Ulwrok Kopauuka Crhomnntii Choxnuii

JOHTHK KOAOC

K npocTeiM couBeTusiM pUHAIIEKAT: KUCTh, 30HTHK, MOYATOK, IIUTOK, KOP3MHKA,
TOJIOBKA, TPOCTOM Kosioc. UM CBOMCTBEHHA TOJBKO OJIHA OCh COILIBETHS, KOTOPask MOXKET OBITh
YIJINHEHHOU U YKOPOYECHHOM.

CrnoxxHbIe COUBETHS 00pa3ylOTCS W3 MPOCTHIX BCICACTBUE PA3BETBJIICHHS TJIABHOM OCH
cornBeTus. CroJ1a OTHOCATCS: CIOKHBIA 30HTHUK, CIIOKHBIA KOJIOC, METEJIKA, CEPEXKa U JAp.

CoruBetne sIBIsIETCS COOpaHUEM IIBETKOB, PACIIOIOKEHHBIX Ha OJIHOM ocu. Bce conBerns
JIeISTCS Ha JIBE€ OCHOBHBIE TPYMIBI: HEONpEAeTeHHbIE (paleMO3HbIe) U ONpeJEICHHBIC
(TMMO3HEIE).

B HeomnpeneneHHbIX COLBETUSIX TJIaBHAs OCh HApacTaeT MOHOMOAMAIILHO, CBEPXY OHA HE
OTpaHWYEHA, YacTO MMeeT OOJbIIoe YUCIO0 OOKOBBIX OCEH, HE IepepacTarolIuX TJIaBHYIO.
OuepeHOCTh LIBETEHUS OTJEIbHBIX IIBETKOB CHU3Y BBEPX WIIU C Kpas K cepeaune. Cpenu 3Toro
THUMA COI[BETHI BBIACISIOTCS CIEAYIOIIUE:

Konoc nmeer uBetku 03 IBETOHOXKKH, CHIAIINE HA y/UIMHEHHOHN TiaBHO# ocu. IlogaTok
SIBJISICTCSI OCOOBIM BHJIOM KOJIOCA, C TJIABHOW MSICHCTOM CHJIBHO YTONIIEHHOW OChio. Cepexka
TaKXKE SBIIICTCI KOJOCOM, HO C TOHKOM CBHCAIOIIEH TIJaBHOM OCBIO, II03KE IIOJHOCTBHIO
MaJaromieH.



VY CO’KHOTO KOJIOCA Ha TIIaBHOM OCH BMECTO OJIMHOYHBIX IBETKOB HAXOJATCS KOJIOCKH (Y
3]IaKOB).

Kucrtp cocTouT M3 IBETKOB, PACIIONIOKEHHBIX Ha I[BETOHOXKKAX OJMHAKOBOH JIMHBI Ha
TJIABHOM OCH.

Merenka — cro)kHasi KUCTb, OOKOBBIE OCH KOTOPOH OTXOAAT W3 TJIABHOM M BETBSITCA
TaK)Ke, KaK KMCTU WJIH JPYTHe COLBETHUS.

[I{uToK (IOTY30HTUK) COCTOMT M3 IIBETKOB, PACIIONIOKEHHBIX Ha TJIABHOW OCH Ha TeM
0oJiee KOPOTKUX HOXKKAX, YeM OJIMKE OHU PACTOJIararoTCs K BEPIIMHE OCH, TAaKUM 00pa3oM Bce
[[BETKU HAXOJATCS B OJJHON TIOCKOCTH.

30HTUK UMEET YKOPOUEHHYIO TJIaBHYIO OCh U LIBETKH, PACHOJIOKEHHbIE Ha HOXKKAX MOYTH
OJIMHAKOBOM JUIMHBI, BBIXOAALIMX W3 OJHOM TOYKU. 30HTUK CBEpXy OBIBAET IUIOCKUN WM
OKPYTJIBIH.

CrnoxHbIil 30HTUK OOpa3yeTcss TOrjga, KOrjaa Ha OOKOBBIX OCSIX pacllOJIOKEHBI He
OJIMHOYHBIE 1IBETKH, 2 MEJICHbKUE 30HTHUKH.

['onoBka UMeET OYEHb YKOPOUEHHYIO TIJIABHYIO OCh, KOTOpas oOpa3yeT MsCHCTOE,
BBIMYKJIO€ JIO’KE COLIBETHS, IBETKH CUSTUHME WIIH PACTIOIO0KEHBI HA OYEHb KOPOTKUX HOXKKaX.

Kop3uHka Toke MMeeT KOPOTKYIO TJaBHYIO OCh, MEPEXOSIIYI0 B BBINYKIIOE, IIOCKOE
WIM BOTHYTOE JIOXKE couBeTHs. L[BeTkM He HMMEIOT HOXKEK. Y OCHOBaHHUS KaKJIOro I[BETKa
HAXOJATCS TNPULIBETHUKH, Ha3blBacMble demryiikamu. CHH3Y KOp3MHKAa OKPYXEHA JIUCTHSIMH
0OBEPTKH.

OmnpeneneHHble  COLBETHS BETBATCS CHUMIOJUAIBHO W 3alBETAOT B  OOpaTHOH
MOCIIEI0BATEILHOCTH, YEM HEONPEeNIEHHbIE COLIBETHS TUIAa KUCTH, & UMEHHO CBEPXY BHH3 HJIU
oT cepenuHbl K KpasMm. Cpenu HUX pasziIvyaroT IBYJIy4eBOW BEpPXOIBETHHK WM JAUXa3Hi,
KOTOPBI BO3HUKAET KOI/Ia PSIIOM C BEPXYLICUYHBIM IIBETKOM TIJIABHOW OCH, MPEKPALIAIONINM €€
JanbHEHIINI pocT, pa3BUBAIOTCS HA TOM K€ YpOBHE [BE OOKOBBIE OCH, Pa3BETBIIAIONIUECS
JanbIle TaKuM ke 00pa3oM. MHOToJydeBOi BEpXOIBETHHUK (IJIelioXxa3uii) oOpa3yercs Toraa,
KOTJ]a HI)KE BEPXYILKU TJIaBHOM OCH BBIpAcTaeT OOJbIIE ABYX OOKOBBIX, KOTOPbIE Pa3BHBAIOTCS
B OIMHAKOBOM CTEIICHMU.

3aBUTOK SIBJISETCS OIHOJIYYEBBIM BEPXOIBETHUKOM, KOTOpBIH, 0Opaszyercs mNoJ00HO
JBYJIy4€BOMY, HO UMEET TOJIBKO OJIHY OOKOBYIO OCh, PACTYLIYIO C OJHOM U TOH K€ CTOPOHBI.

V3BUNMHBI TaK)KE  ABISIOTCS  OJHOJIYYEBBIM BEPXOLIBETHHUKOM, HO OOKOBBIE OCH
pacmoJjiaratoTcsi To ¢ OJIHOM, TO ¢ APYrod CTOPOHBI.

3aBUTKM MHOT/Ia COCTOSIT U3 OYEPEIHBIX BETBEH, pPacHOJI0KEHHBIX MEPIEHANKYISPHO K
OCH COLIBETHS, HANpaBJICHHBIX TO B OJHY, TO B JIPYI'yI0O CTOPOHY; B 3TOM CIIy4ae OHH HUMEIOT
BUHTOOOpa3Hyto Gopmy. Eciiu G0KOBBIE OCH, pacroyioKeHbl MEPHEHIUKYIIPHO K OCH COL[BETHS
M BCEr/la HampaBjieHbl B OJHY CTOPOHY, OOpa3yercs COLBETHE THUIA W3BWJIMHBI, HO
CIHUPAIIEBUIHON (POPMBI.

3. Cemda 1 107

[Tnoxpr MOryT OBITH OJHOCEMSIHHBIE M MHOIOCEMSIHHBIE, COuHble U cyxue. OOBIYHO
BCKPBIBAIOTCSl CyXH€ MHOI'OCEMSHHBIE IUIOABI, @ OCTaJbHblE HE BCKpbIBatoTCsA. HazoBem
OCHOBHBIC THIIBI IUIOJIOB.

KocTsiHka — COUHBIN OJHOCEMSHHBIN IJI0]] C TPEMS CJIOSMHU OKOJIOTUIOJAHUKA: HAPYKHBIN
— KOJKNIA, CPEJHUN — COYHasi MAKOTb, BHYTPEHHUN — KOCTOYKA; BHYTPH ILIONA HAXOJUTCS
cems (IpUMEPBI: BUILIHS, CIIMBA, IEPCUK).

Slroga — MHOTOCEMSHHBIA MJIM OJHOCEMSHHBIM IIJIOJ C COYHOM MSIKOTBIO, HO 0€3
KOCTOYEK (MOT'YT OBITh TOJIBKO CEMEHa C TBEPIOH KOXypoil). [Ipumepsl: momMu0p, BUHOTpaI.

S16J10k0 — MHOTOCEMSIHHBIN IO C COYHOM MSIKOTBIO, B KOTOPOM NMPUHUMAIOT y4acTHE
KpOMeE 3aBsI31 APYr'He YacTH IBeTKa (S0JI0H, TpyIIa, psOrHA).

ThIKBMHA — COYHBINA, MHOTOCEMSHHBIN III0J, C TOJCTBIM KOXXHMCTBIM Hapy>KHBIM CJII0EM
okosioriofHUKa. K THIKBMHAM IpUHAANEXKAT COYHBIE KpPYHHBIE IUIOABI, JOCTUIAIOIINE
HECKOJIbKUX JIECATKOB KUJIOTPAMMOB (THIKBA, OTYPEII, IbIHS, ap0y3).



B0 — cyxoit MHOrOCEeMSIHHBIH 101, 0€3 eperopo Ik BHYTPH, BCKPBHIBAIOLIHICS IBYMS
CTBOpKaMH (Topox, 6001, cos).

CTpy4oK — CyXOH MHOTOCEMSHHBIN IUIOA, C NEPErOpOJKON BHYTPH, BCKPBIBAIOLIUICS
JIBYMSI CTBOPKaMH (HarpuMep, Kamycra, TOpuuIia).

KopoGouka —  cyxoli  MHOTOCEMSHHBIA  IUJIOJ, BCKPBIBAIOIIMKCSA  JBIPOUYKAMH,
HECKOJIbKUMH CTBOPKaMHU, 3yOUMKaMH, KPBIIKOW (HampuMep, Mak, TIOJIbIIaH, TBO3INKA).

3epHOBKA — CyXOW OJJHOCEMSHHBIN IJI0]I, C TOHKUM OKOJIOTUIOJAHUKOM, CPAaCTaIOLIUMCS C
CEMEHHOH KOXYypo#l (Hampumep, poxb, MIIICHUIIA, KYKYPY3a).

CeMsiHKa — CyXOH OJHOCEMSHHBIM IUIOJ C KOXHUCTBIM OKOJIOIUIOAHMKOM, HE
CpPAacCTaIOLIUMCS C CEMEHHOM KOKypoil (Harmpumep, MOJCOTHEUYHUK, OTYBaHUHK).

Opex — cyXxoil OAHOCEMSHHBII IJIOJ C OYEHb TBEPJABIM OKOJIOIUIOJAHHUKOM (HAIpumep,
OPCIITHUK, JIUTIA).

Kenynb — cyxoil 0HOCEMSHHBIN IO C 00Jiee MATKHM KOXKHCTBIM OKOJIOTIOTHUKOM
(manmpumep, ayo0).

1.8. Jleknus 8 (2 yaca)
Tema: «CucreMmaTuka NOKPbITOCEMeHHbIX pacTeHuil. Kitace nBya10jbHbIC.»

1.8.1. Bomnpocsl Jiekuu:
1. IIpoucxoxkaeHne MOKPHITOCEMEHHBIX pacTeHuil. COBpeMEeHHbIE (PUIOTCHETUYECKUE CHCTEMBI
IBETKOBBIX pacTeHuil. Kpurepun 3BOIIOIMOHHON MPOJBUHYTOCTH.
2. CpaBHUTEIbHAS XapAKTEPUCTHKA KJIACCOB ABYAOJIBHBIX U OAHOOJIBHBIX PACTEHUM.
3. Xapaktepuctuka moaknaccoB. OCHOBHbIE MOP(HOIOTHYECKHE U OUOIOTHYECKHE OCOOCHHOCTH,
¢dutoreHeTuyeckue CBA3U, reorpaduyeckoe pacpocTpaHeHHeE.
4. OCHOBHBIE IOPSIAKA M CEMEUCTBA, BAXKHEHIIINE MPEICTABUTENIN TUKOPACTYILEH U KYJIbTYPHOMI
¢oper KOxxHOTO Ypana, X03sHCTBEHHOE 3HAYCHUE.

1.8.2.KpaTtkoe coaep:xaHue BONPOCOB:

1. IIpoucxoxaenne NOKPbITOCEMEHHBIX pacTeHnil. CoBpeMeHHbIe
(puorenernueckne cucTeMbl IBETKOBBIX pacTeHnii. Kpurepun 3B0110MOHH 01
NPOABHHYTOCTH.

Bo3aukaoBeHue IMMOKPBITOCEMCHHBIX paCTGHI/II\/'I U3 TOJOCCMCHHBIX TMPCACTABIIACT B
SBOJIIOIIMOHHON HMCTOPUHM pacTeHUW OoJbInoN ckadok Brepea. CyIliecTByeT MHOTO TEOpUU H
THUIIOTE3 O MPOUCXOXKIACHUU IMOKPBITOCCMCHHBIX (I_IBCTKOBBIX) paCTeHHfI, OJHAKO IIOKa 4YTO HH
OJlHa W3 HUX HE 3aciyXujia BceoOuiero mnpusHaHus. becuncieHHOe MHOXKECTBO pOJOB U
CEMEHCTB dTUX paCTGHI/II\/'I B ITO3JHEM MCJIY HUKAK HCJIb3s PACICHUBATDL KAK JOKa3aTCJILCTBO TOTO,
YTO 3Ta JIOXa SBISIETCS BPEMEHEM WX BO3HHUKHOBEHHS; HA00OpOT, 3TO OOCTOSATEIHCTBO
y6e>i<;[aeT HAaC B IPOTUBOIIOJIOKHOM, 4@ UMCHHO B TOM, YTO OHHU JOJI?KHBL 6I>I.HI/I BO3HHUKHYTbH
ropaszio paHblile, [10 MEHbILIEH Mepe, B cepearHe Me3030s (B 1ope). HekoTopeie maneoHTonorn
npeamnojgaratoT, 4To IMOKPLITOCCMCHHBIC BO3HHUKIIM B TPOIMUYCCKOM IIOACC HA KOHTHUHCHTC,
KOTOPBIN MMO3/IHEE MOrPY3WICS MO BOJbI OKeaHa. Eciau 3To 1eMCTBUTENBHO TAK, MBI UX HUKOI/AA
HC y3HACM, T. K. OHU HOFp€6eHI>I B CJIOSX Ha OHC MOpA. SIcHO nUmIBL TO, YTO B TaKOM CJIy4ac
NOTOMKM  3THX TI€pBBIX LBETKOBBIX PpPACTEHHM TMepe]  NOTPyKEHHMEM KOHTHHEHTA
pactpocTpaHWInCh B OoJiee yHaJeHHBIe, celdac elle CyIIEeCTBYIOIUE 00JacTh Hu Tam
MPOAOJKAIM CBOE PAa3BUTHE. DTO MPEANOJOKEHUE MO KpaWHEeW Mepe yIOBIETBOPUTEIHHO
paspemacT BOIIPOC BHE3AIMHOI'O 1 MAaCCOBOT'O IMOABJICHUS IIBETKOBBIX paCTGHI/II\/'I B ITO3JHECM MCITY.

K naubonee npeBHUM MOKPBHITOCEMEHHBIM MEJIOBOTO MEPHOJa Ha OCHOBAHUU CTPOCHHUS
IBCTKAa U APCBCCHUHBI CJICAYCT OTHCCTHU MArHOJIMA U JPYTUC.

dnopa MOKPHITOCEMEHHBIX MTO3IHEr0 MEJIA U PAHHETO TPETUYHOIO BPEMEHH JI0KA3bIBAET,
4YTO B TO BpPCMA pPa3JIMYHBIC IMOACAa 3CMHOI'O IIapa IMOYTH HE OTINYAJIWCh B KIIMMATUYCCKOM
OoTHOHIeHUU. B Ooree mo3gHee TpeTHMYHOE BpeMsl YCIOBHsI M3MEHHIWCh. [lanmbMbl U apyrue



TETUIONIOOMBBIE PACTEHUSI HAayald MEUIEHHO OTXOJUTh Ha IOT M B HAIIUX reorpapuyuecKux
HIMPOTAX Mpeodaaan OueHb BIAXKHBIM TEII0-yMEPEHHBIN KIIUMaT.

Homenknarypa - 3T0 0COObI, BaXHBIH M OYECHb CIIOXKHBIA pa3fesl CUCTEMAaTHUKH.
MexTyHapoIHBIHM KoJIeKC 00TaHNYEeCKOM HOMEHKIATypbl OCHOBAH Ha CIEAYIOUIMX MPUHIIUIIAX:

- borannyeckas HOMEHKJaTypa HE3aBHCHMa OT 300JIOTMYECKON (300JI0TH MMEIOT CBOM
MexayHapoIHBIH KOJIEKC 300JI0THYECKON HOMEHKIIATYpPhI, @ MUKPOOUOJIOTH - MeXTyHapO HBIHA
KOJIGKC HOMEHKIaTypsl Oakrepuit). Konmekc mnpuMeHseTcss K Ha3BaHMAM  TaKCOHOB,
orpezeNsieMbIX Kak pacTeHHsl (BKJI04asi rpuObl), HE3aBUCUMO OT TOTO, paCCMAaTPUBAIKCh JIU 3TU
TaKCOHBI IIEPBOHAYAIILHO KaK PACTCHUS UJIH HET.

- [Ipunuun TunuguKanuu: NpUMEHEHNEe Ha3BaHUM TAKCOHOB OMPEAENAeTCs PHU MOMOILN
HOMEHKJIATYPHBIX TUMOB. HOMEHKJIATypHBI THUIT BUAA - 3TO repOapHbId 3K3eMIusip (Wil B
HEKOTOPBIX Clydasix U300pa’KeHue), C KOTOPhIM CBsI3bIBaeTcs Ha3BaHue. Eciu Buj pasznensercs
Ha JBa WM OOJbIle BUJOB, TO CTAPOE HAa3BAHHE COXPAHSETCS 3a TOM €ro 4acThio, K KOTOPOM
NPUHAUISKUT 3TOT TUIIOBOM 0Opasel, a Ipyrue BHUJbI JOJIKHBI MOJYYUTh HOBBIE SIUTETHI.
HomeHnknaTypHblii TUIT pojia - ONpeaesieHHbIN BUA: Hampumep, s poaa ayaHuk (Angelica L.) -
Angelica sylvestris L. , a nist pona cononeunuk (Galatella Cass.) - Galatella punctata (Waldst. et
vit.) Nees .

HomeHnkiatypHbIii THIT TAKCOHOB 00JIee BHICOKOTO paHTa JI0 CEMEUCTBAa BKIIOUYUTEIBHO -
OTIpENIeNIEHHBIA PO, OT KOTOPOTO IMPOW3BOAMUTCS Ha3BaHHE CEMEHCTBA: CEMECTBO MAaKOBBIC
(Papaveraceae) , Tunm mak (Papaver L.); cemeiicTtBo knagodopossie (Clalophoraceae Wille) ,
tun kiagogpopa (Cladophora Kutzing). Ilo oTHomenuto kK cemelcTBam, IMpapla, cAelaHo 2
UCKJTIOYEHHUSI: TPU3HAIOTCS MPABUIBLHBIMU U 3aKOHHBIMH CTapble U MPOYHO YKOPEHUBIIMECS IS
HUX Ha3BaHUs, HO pa3pelIaeTcss MCIOJIb30BaTh albTEPHATUBHBIC HA3BaHUs, IPOU3BEICHHBIE OT
Ha3BaHUs TUTIOBOTO poja: [lamemer - Palmae (= Arecaceae , Tun Areca L.); 3maku - Gramineae
(= Poaceae, tun Poa L,); Kpecrousernnie - Cruciferae (= Brassicaceae, tun Brassica L.);
bo6oBeie - Leguminosae (= Fabaceae, Tunm Faba Miller); KanenskonocHsie - Cuttiferae (=
Clusiaceae, Tun Clusia L.); 3ontuunsie - Umbelliferae (= Apiaceae, tun Apium L.);
['y6ouBeTHbie - Labiatae (= Lamiaceae, Tum Lamium L.); Cnoxnonernsie - Compositae (=
Asteraceae , Tun Aster L.).

K Ha3BaHMSIM TaKCOHOB paHIOM BBIIIE CEMEWCTBA NPUHLMI TUOU(PUKALUU HE
MPUMEHSIETCS, €CITH TOJIBKO HE TUMHU(PUIIMPYIOTCS aBTOMAaTHYECKH KaK OCHOBAaHHBIE Ha POJIOBOM
HazBanuu (poxa Lilium - cemeiictBo Liliaceae - mopsimox Liliales - moakmnacc Liliidae, kmacc -
Liliopsida).

- IlpuHnun npuopuTeTa: HOMEHKIATypa TAaKCOHOB OCHOBBIBAETCS Ha IMPHOPUTETE B
oOHaponoBanuu. [lpu STOM Bpemsi ACHCTBHS TPHUHIUIIA TMPUOPUTETA OTPAHUYEHO, W IS
OOJIBITMHCTBA TPYMNI TOYKOM oTcyeTa BbIOpaHo 1 mas 1753r., korga ObUT OIMyOJMKOBaH
Baxnenmid tpyn K. Jlunnes "Species plantarum" ("Bunel pactenmii") ¢ mociemnoBaTeIbHO
NPUMEHEHHBIMH  Hapsily C MOJMHOMUHAJIaMH "TpUBHAJIbHBIMH'  Ha3BaHUAMH. Bcs
JOJTMHHEEBCKAasi HOMEHKJIATypa M JaXXe MOCJEeTMHHEEBCKas, HO B KOTOPOM HE NPUMEHSIOTCS
CTporo OWMHOMMHAJIBHBIE HAa3BaHUS, HE CUYUTAIOTCS HAyYHOM MW HE paccMaTpUBAIOTCA
MexnyHapO HBIM KOJEKCOM OOTaHUYECKOW HOMEHKIIATYPHI.

- [IpuHIMD YHUKATBHOCTU: KaXKIbI TAKCOH C OMPEICIICHHBIMU TPaHUIIAMHU, [TOJI0KEHUEM
U PAHIOM MOXKET MMETh TOJIbKO OJHO Ha3BaHHE - HamOojee paHHEe U COOTBETCTBYIOIIEE
npasmiam Kojekca.

- [lpuHnmn yHHBepcadbHOCTU: HAyYHBIC HA3BaHUS TAKCOHOB PACCMATPHBAIOTCS Kak
JATUHCKUE HE3aBUCUMO OT HX TMPOUCXOXKIEHUS U TMOJUUHSAIOTCS TpaBUiIaM JIATHHCKOM
rpaMmaTuky. Ha3BaHus pacTeHUN Ha JKUBBIX A3BIKAX - PYCCKOM, aHIVIMICKOM, KUTAaHCKOM U 1.
- HE CYHMTAIOTCS HAyYHbIMHM, M HHUKAaKUX T[pPaBWI, PErJIaMEHTUPYIOLUIMX HX CO3JaHUE U
IPUMEHEHHUE, HE CYILIECTBYET.

2. CpaBHHTEJIbHAS XaPAKTEPUCTHKA KJIACCOB ABY/I0JbHBIX U OHOA0JbHBIX
pacTeHwuii.



OT,Z[G.H IOIBETKOBBIX paCTeHI/II\/'I ACJIIUTCA Ha Ba KJacCa: ABYIAOJILHBIX W OAHOAOJIBHBIX
(MarHoNMOTICHIBl M JIIHONICHIIBI). OTHOMONBHBIC PACTCHHUsS MPOU3ONUIM OT JABYAOJIBHBIX Ha
3apc 5BOJIOLKUH IBETKOBBIX paCTCHHﬁ. I[BYZ[OHBHBIC U OAHOJOJIBHBIC PAa3jInuuA: Yy ABYJOJbHBIX
€CTh JIBa 3apOJBIIIEBIX JIACTA (IBE CEMSIONH), a Yy OMHOIOJIBHBIX — OJHA CEeMSIOMSA. DTH
CeMsJIONIM OYeHb XOpOUIO BHIHBI, Hampumep, y (acomu mpu mpopactaHuu cemsH. OHH
MOJTHUMAIOTCSl HAJl 3eMJIe Ha TOHKOM CTeOelIbKE M HAIOMHHAIOT JIBa KPYTJBIX JIMCTHKA, a
MCKAY HHUMU U3 MOYKHU BBIPACTAIOT MCPBLIC HACTOAINHUC JIMCTHA. Y OAHOOOJJBHBIX CEMAOOJIA
Yaie BCEro OCTaeTcsl B 3eMJie, a Ha TOBEPXHOCTHU TOSBIISIFOTCS TOJIBKO HACTOSIIIUE JHCThS. DTO
Ha HepBBIﬁ B3IV A HCCYIICCTBCHHOC Pa3JIMYHUC I'OBOPUT O PA3HBIX IBOJIONUOHHBIX ITYTAX, I10
KOTOPBIM TOIILIH JIBE TPYIITBI PACTCHUH.

OTInYnTh ABYIOOJIBHBIC U OJHOJOJIBHBIC PACTCHHUA MOKHO e]l[é U 10 JIUCTBSIM. Y JHUCTHEB
JIBYAOJIBHBIX pacTeHWi (my0, KiIEH, po3a) dYalle BCETO €CTh YEpelIoOK — «HOXKa», Yy
OJTHO/ONBHBIX JIUCT OOBIYHO O3 depemika (TIOJBIIAH, OCOKa, 3JaKu). Y JABYIOJIBHBIX
OT IEHTPAILHOW KHIIKM Ha JIUCTE B Pa3HbIE CTOPOHBI OTXOST «TYYHUKN», KaK BETOUKH Y JIEPEBa,
a y OJHONOJBHBIX Yalle BCEro JKWIKM HAYT MapajjIesIbHO, BAOJAb KpaéB nucta. Kiacc
JBYJOJBHBIX OOJiee MPeNCTaBUTEIbHBIN, YeM KJIACC OTHOMOIBHBIX. K MBYTOTBHBIM OTHOCSTCS
II04THu BCC ACPCBbi )41 KYCTapHUKHU, a TaKXeE TpPaBbl n JIMAHBI.
Krnacc oTHOIONBHBIX MPENCTaBIeH B OCHOBHOM TpaBaMH, OPOW THTAHTCKUX Pa3MEpOB, K HUM
OTHOCSATCA TAKXKC 11aJIbMBI.

3. Xapakrepucruka mnoakjaaccoB. OcHOBHble Mop¢oJioruyeckue M OHOJIOTHYECKHE
0C00EHHOCTH, (pHUiIOreHeTHYeCKEe CBA3M, reorpauueckoe pacnpocTpaHeHue.

borannueckass ~ cucremaTuka. OTmen  [BETKOBBIX  PACTeHUW  TPAAWIIMOHHO
nojapasjaensercs Ha 2 kinacca — Magnoliopsida (nBymoapHBIC) OT Ha3BaHUsA pojaa Magnolia u
Liliopsida (omHOmonpHBIC) OT Ha3BaHus poxa Lilium. Bbonee mnomynspHBI TpaaWIMOHHBIC
Ha3BaHUs HJTHX TakcoHOB — Dicotyledones u Monocotyledones. IlpoucxoxkneHue 53THX
Ha3BaHUI BriosiHe o4eBHHO: Dicotyledones mmeroT aBe cemMsionu B CEMEHH, TOTJa Kak Y
Monocotyledones cemsimons omna. Kitaccel OBYNONBHBIX UM OJHOJOJBHBIX, B CBOIO OUYE€pellb,
MOJIPA3CNAIOTCS Ha TOJKIACCHI, KOTOpPBIE IENATCS Ha TOPSAKU (MHOTAa OOBEIUHSEMEBIC B
HAJAMOPSAKN), CEMEWCTBA, POJABI U BUABI CO BCEMH MPOMEXYTOUHBIMHU KaTteropusiMu. Mmeercs
HENBIN PsAJl COBPEMEHHBIX CHCTEM KIIACCU(UKAIINU I[BETKOBBIX PACTEHUH.

B cucremax TaxtamksHa Ha3BaHME  MCHOJB3YETCA JUISi  TPYHIbI, HW3BECTHOH
KaK JABYI0JbHbIE. MarHOMHOICH IBI UMEIOT CIEAYIOIINM COCTaB:

Kkiacc Marnonuoncuasl [= JIByaoabHbIE]

nojkiIacc MarHoJimpl

noakiacc Humdbenabt

noakiaacc HearoMOOHMARI
MoJKJIacC PaHYHKYJIHIbI
noakiaace Kapuodumuiias!
noaknacc I'aMaMennauan
noakinace JAuaaeHuUabI
noakiacc Po3uamr
noakiacc KopHuabl
NoJKIacc ACTepuIbI
nojakiacc JIaMumInI

4. OcHOBHbIE OPSAKHA U CeMelicTBA, Ba)KHelIMe NMPeACTABUTEH TUKOPACTY el 1
KYJbTypHOM ¢uiopbl FOxkxHOro Ypasa, xo3siicTBeHHOE 3HAa4YeHHUe.

[TokpbITOCEMEHHBIE PACTEHUS — I[BETKOBBIE pPACTEHHUS, IOKPHITOCEMEHHbIE (JIarT.
Magnoliophyta, wnmu Angiospermae) — OTAEN BBICIIMX PACTEHUH, MMEIOIIMX LBETOK. JTa
BOKHEHMIIAs TpyIna HAa3eMHBIX PACTEHUM HAcUMUTHIBAeT CcBbiie 165 mopsakos, 540 cemelcTs,



6onee 13 000 pomoB u, BepositHo, He MeHee 250 000 Bumos. Ilo uyucTy BHIOB IIBETKOBBIC
pacTeHHs] 3HAYUTENIbHO MPEBOCXOJAT BCE OCTalbHBbIE TPYMIbl BBICHIUX PACTEHUH, BMECTE
B3saThIe. OHHM COCTABIISAIOT OJHY M3 JABYX IPYIII CEMEHHBIX PACTCHHIA.

IIBeTkoBbIE pacTeHUs OOBIYHO paccMaTpUBAIOTCS Kak oOTAen. Tak Kak 9Ta
CUCTeMaTH4eCKasi Kareropus Ooyiee BBICOKOTO paHra, 4eM CEMEWCTBO, €CTh Ompeesi€HHas
cBoObonma B BbIOOpe HaszBanusa. Crates 16 Mexnynapognoro Komekca borannueckoi
HomeHknarypbl 03BOJISIET UCIIOJIB30BATh, KAaK U TPAIULIMOHHBIC HCTOPUIECKIE Ha3BaHUs, TaK U
Ha3BaHMe, 00pazoBaHHOE OT poja. OdunnanbHOe YHUHOMUHAIBHOE Ha3BaHUE 3TOT0 TAKCOHA —
Magnoliophyta, ot Ha3Banus poga Magnolia. Ho TpaguIiioHHO YKOPEHHIUCH TaKHe UMEHa, KaK
Angiospermae u Anthophyta (11BeTKOBbIE pacTeHU).

OTmen T1BETKOBBIX pACTeHHWH TPaJWLIMOHHO TOJpa3denseTcs Ha 2 Kimacca —
Magnoliopsida (aBynmonbpHBIE) OT Ha3BaHusa poaa Magnolia u Liliopsida (omHOMONBHBIC) OT
Ha3BaHus poaa Lilium. Bonee monmymsipHel TpagUIMOHHBIE HA3BaHUS 3TUX TAKCOHOB —
Dicotyledones u Monocotyledones. IlpoucxoxxmeHue 53THX Ha3BaHWH BIIOJHE OYEBHIIHO:
Dicotyledones umeror aBe ceMsoau B ceMEHHU, Toraa kak y Monocotyledones cemsimonst ogHa.
Knaccel IBYJOJMBHBIX M OJIHOAOJNBHBIX, B CBOIO OuY€pellb, MOJPA3ACISAIOTCS Ha MOJKIACCHI,
KOTOpBIC JETSATCS Ha TMOPSAKU (MHOTAa OOBeAWHSIEMblE B HAAMOPSAKH), CEMEWCTBA, POMABI U
BUJIbI CO BCEMHU MPOMEKYTOUHBIMU KaTeropusiMu. ViMeeTcst uemnblid psii COBPEMEHHBIX CHCTEM
KJIAaCCHU(PUKALIUU I[BETKOBBIX PACTEHUH.

Kmace JIBymonbnble. B kmacce JIBymonmbneie (Magnoliopsida, wnm Dicotyledones)
omrcano 8 moakiaccoB, 128 mopsiakoB, 418 cemetictB, mpuOmmsutrensHo 10 000 pomoB u
okoiso 190 000 BuIOB IBYIOJBHBIX pacTeHUW. Boeimensror mnogkiaccel: 1. MarHosueBbie
(Magnoliidae); 2. I'amamenucosble (Hamamelididae); 3. I'Bosnuunsie (Caryophyllidae); 4.
HunnenneBsie (Dilleniidae); 5. Posomsernwsie (Rosidae); 6. CnoxHoupeTHbie (Asteridae)
Knacc Onnomonpable. B kimacc omuHomonbHbix pactenuid (Liliopsida, mmm Monocotyledones)
BKJTFOYAIOTCA S5 ToKIaccoB, 37 mopsiakos, okojo 120 cemeiicts, 30 000 pomoB u 6ombmie 60 000
BUJIOB. Brigenstor MTOJIKJIACCHI:
1. Yacryxossie (Alismatidae); 2. JIuneiinsie (Liliidae); 3. Kommenunoseie (Commelinidae); 4.
Apexossie (Arecidae); 5. UmOupnsie (Zingiberidae).

[TokpbeITOCEMEHHBIC SIBISIOTCS OOMIMPHEHIIMM OTAEIOM pacTUTENbHOrO Mupa. bomee
MOJIOBUHBI BCEX BUJOB 3EMHBIX PACTEHUN OTHOCUTCS K 3TOMY OTAeny. llokpeIToceMeHHBIC
XapaKTepU3YIOTCS PAIOM YETKUX MPU3HAKOB, OTIMYAIOMIMX TOJBKO ATy TPYIIY PAacCTeHH.
Baxmwueiimeid OTIMYUTETHLHOH OCOOCHHOCTBIO SIBIISICTCSI HAJWMYME Y HUX IIeCTUKA H
pa3BHBaroIIerocss U3 Hero 1oaa. Ilectuk oOpa3yeTcss B pe3ynbTare CMBIKAHUSI KPaeB OJHOTO
IUIOJIONUCTHKA WM B pe3yldbTaTe CpPACTaHHs HECKOIbKHX IUIOAOJMCTUKOB. PacmmpenHas
HUOKHSISL 4acTh MECTUKA — 3aBsi3b — MpeACTaBisieT co00il 3aMKHYTO€ IOJ0€ BMECTUJIHILE, B
KOTOPOM HAaxXOJISTCS CeMsI3a4aTKH.

Oco0eHHOCTH CTPYKTYpPbl — SIBISIETCSl TaKXKe HalW4he pbUIblla — OpraHa,
yIaBIUBAIONIETO MBUIbIY M 00ECMeYrBArONIer0 IpopacTaHue MbUIbLEBbIX 3epeH. [locie
OIIOIOTBOPEHUS 3aBsI3b Pa3pacTaeTcsl U MOCTENEHHO MPEBpaIlaeTCs B IJIOM, a CEMANOYKHU
Pa3BHBAIOTCS B CEMEHA, CKPBIThIC BHYTPH IUIOAA, TIOYEMY PACTCHHS U MOTYYHIIN Ha3BaHUE —
MOKpPbITOCEMEHHBIE. OTIMYUTENBHBIM TPU3HAKOM TOKPHITOCEMEHHBIX SBIISETCS TaKkKe
HAIMYUE Y HHUX IIBETKA, CHA0KEHHOTO OKOJIOI[BETHUKOM, B CBS3M C Ye€M HMX HA3BIBAIOT
IBETKOBBIMH. [[BETOK mpesncTaBisieT co0oil cBoeoOpa3HbIii BUIOM3MEHEHHBINH CIIOPOHOCHBIN
noOer. {715 MOKPBITOCEMEHHBIX XapaKTEPHO OTPOMHOE Pa3HOOOpazue B CTPOCHUH I[BETKOB. Y
[[BETKOBBIX PACTEHU IIPOU3OILIN CEPhE3HbIE U3MEHEHHS U B LIUKJIaX PA3BUTHSL.

YMeHbllIeHHEe A0JM B KH3HEHHOM [HKJE TOJOBOr0  TMOKOJEeHHS —
rameroura. Myxckoil rameTopuT NpeNCTaBI€H y HUX JIBYXKJIETOUHBIM MbUIBLIEBBIM
3epHOM; OJIHA M3 ATUX KJIETOK 00pa3yeT BIIOCIEICTBUU NBa criepMusi. JKeHCkuil ramMmeTodur
MPEJICTaBICH BOCBMUSACPHBIM 3apObIIIEBHIM MEIIKOM. J[J11 MOKPBITOCEMEHHBIX XapaKTepeH
U 0COOBI TOJOBOM Mpolecc, MOTYYMBIIMA Ha3BaHHE JIBOMHOTO OIUIOJOTBOPEHHS, B XO7e
KOTOPOTO HCITOJTB3YIOTCS oba criepMust MBUTBIICBOM TPYOKH.



— Cnoposoe mnokoJieHHe — CHOPOPUT — MOKPHITOCEMEHHBIX YCTPOEHO YpPE3BBIUANHO
pa3HoOOpa3HO W TMPEICTABIEHO BCEMU KU3HEHHBIMU (hOpMaMU pPACTEHUN — JIEPEBBIMH,
KyCTapHHUKaMU, JpEBECHBIMU IaHaMu 51 TpaBaMu.
Marnonusa IlepBble TNOKPBHITOCEMEHHBIE pacTeHUsd MosABWIMCH Ha 3emue 125 — 150
MUJIJIMOHOB JIET HA3aJl, YTO COOTBETCTBYET KOPCKOMY M MEJIOBOMY IEPUOLAM ME3030MCKOU
9pbl. OueBHIIHO, TMpeAKaMH TEpPBbIX IOKPHITOCEMEHHBIX OBUTM KaKHe-TO BBbIMEpILNE
rOJIOCEMEHHBbIE pacTeHMs. bbIcTpoe paclnpocTpaHEHHE IOKPBITOCEMEHHBIX —PpPAcTEHHH
MOBJIUSAJIO HA JKUBOTHBIA MHp 3eMiM, O0OecledyrB SBOIIONUI0 HACEKOMBIX, NTHI U
MIJICKOIIMTAOIIUX.

IloxkpbITOCEMEHHBIM NPHHAMJIEKUT BeAyllasi pojb B Pa3BUTHHM BCEro KHBOTO
HaceJleHHsI Ha Hamed muaHere. OTAeN MOKPHITOCEMEHHBbIE HACUUTHIBAET B HACTOSIIEE
BpeMs okoJio 235000 BumoB pactenuii. OHM IPE00IaIal0T B COCTABE PACTUTEIHLHOTO MMOKPOBA
3eMJIM — JIECOB, JIYTOB, 00JIOT — TOJIBKO B TYHJAPE U HA BEPXOBBIX 00JOTaX YCTYMalOT MECTO
MXaM M JHIIaiHuKaM. VICKIIIOUMTENbHO Ba)KHOE 3HAUEHHE MMEIOT MOKPHITOCEMEHHBIE IS
YeJI0BEKA.

Penuxmosvie  npeocmasumenu  nokpvimocemenuvix. Hexkoropble u3  Hauboiee
IIPUMUTUBHBIX [IPEACTABUTENCH HBIHE KUBYIIUX ABYIOJIBHBIX, COXPAHWINA apXauYHOE CTPOCHUE
MPOBOASILEH CUCTEMBI, TEIYMHOK, IbLIbIIEBBIX 3€PEH, IUIOJOIUCTUKOB, U APYTUX OPTaHOB.

Yacth BUJIOB cemeiicTBa BUHTepoBBIX (Winteraceae),
ponsl TpoxoaennpoH (Trochodendron) wu  Terpenentpon (Tetracentron), mo  CcTpoeHHUIO
POBOISIIIIEH CUCTEMBI Majo qem OTIINYAFOTCS oT MIPUMHUTHBHBIX

Ipe/ICTaBUTENeN FOJO0CEMEHHBIX. Y HUX OTCYTCTBYIOT IMTPOBOSININE COCYAbl BO BCEX OpraHax, ux
POJTb BHITIOTHSIOT TPAXCHIBI.

Jlpyrue AeMOHCTPUPYIOT apXauyHOE CTPOEHHE I[BEeTKa, B YAaCTHOCTH MPUMHUTHBHbBIC
CTPOCHHE THIYMHOK; OCOOCHHO 3aMETHOE Yy TaKHX pacTeHui, Kak gerenepus (Degeneria
vitiensis), ranp0oynumuMa (Galbulimima) " psna MIPEACTaBUTENICH MAarHOIUEBBIX U
BUHTEpOBBIX. HacTosmmmu "KUBBIMH HCKONAaeMBIMU" SIBJISTFOTCS
BUIbI ambopemia (Amborella), nerenepus (Degeneria), aBcTpoOaitnus(Austrobaileya), 0yoowus (B
ubbia), sBnomarus (Eupomatia)..

JIBy10JIbHBIE, KJIACC TOKPBHITOCEMEHHBIX PACTEHUI C 2 CEMSIONAMU B 3aposiiie. Tpassl,
KycTapHUKH, naepeBbs. Cbimie 180 Thic. BUIOB. B oTinnume OT OJHOJOJBHBIX HMEIOT, KakK
OpaBWJIO, JHCTbSI C CETYATBIM OKWJIKOBAaHHEM, TMPOBOJAIIME IyYKH pacloiaraioTcs
KOJNBIICOOpa3HO, a MEXIy JApeBecuHol (kcunemoil) u JayooM (¢iodMoii) HaxXOAUTCS
oOpasoBarenbHasl TKaHb (KamOwii), oOecrieuynBaroias BTOPUYHOE YTOJNIICHHUE, YUCIO YacTen
[[BETKA (YalIeNMCTUKOB, THYMHOK W TUIOJONHCTUKOB) OObuHO KpatHOo 4 wmu 5. Cpenu
JBYAOJBHBIX THUIIEBBIC (B T. 4. 3¢pHOO00OBEIE, TIJI0I0BBIE, MACTUYHBIC H T. 1.), JICKAPCTBECHHBIE,
nekopatuBHble pacteHus. Hampumep, bekBuumst nenuuxoBas (Beckwithia glacialis).
Bcerpewaercs B XuOuHax, pacmpocTpaHeHa B albIIMMCKOM, CYOabIIMICKOM II0sICax Top
Cxannunasuu, Cpenneir EBponsl, Boctounoii ['pennannuu, Mcnanauu. B kinacce JIBynonbHbie
(Magnoliopsida, mwmm Dicotyledones) omucano 8 monkmaccos, 128 mopsiakoB, 418 cemeiicTs,
npubimzutensHo 10 000 pomos 1 okoso 190 000 BUIOB ABYJOIBHBIX PACTEHUIA.

1.9.JIeknus 9 (2 yaca)
Tema: «Knacc OgHoa0JbHBIE.)

1.9.1. Bonpocsl JieKum:
1. OOmas xapaktepuctuka kiacca OpHomonbHBIX. OcHOBHBIE MOP(HOIOTHYECKUE U
OMoJIOruvecKre 0COOEHHOCTH, PUIOTCHETUYECKUE CBSI3U, TeorpaduIecKoe pacmpoCcTpaHEHHE.
2. [Tonknaccel: AnucMaTuabl, Aperuas.
3. Iloxgkmacc JInnuuael.



4. OcCHOBHBIE NTOPAJIKH U CEMENCTBA, BAXKHEHUIIINE NPEACTABUTEIN AUKOPACTYIIEH U KyJIbTYpHOU
dbaopsl FOxHOTO Ypasna, X03s5HCTBEHHOE 3HAUCHHUE.

1.9.2. KpaTkoe coaep:kaHue BONPOCOB

1. O0mas xapakTepucTuka kjaacca OgHono0abHbIX. OCHOBHBIE MOP(OT0THYECKHE
U OHoJIoTHYeCKHE  O0CO0EHHOCTH, (uiIoreHeTrnveckue CBS3M, Treorpadpuyeckoe
pacnpocTpaHeHue

Omauuue 00HOOOMbHLIX Om 08Y00abHbIX. OIHONONBHBIC, KJIACC MOKPHITOCEMEHHBIX
pacTeHuil ¢ OJHOM ceMsAa0JIel B 3apoabliie. B oTinune oT IBYIOIBHBIX TPOBOASIINE MYYKH Y
HUX pAacIoJIOKEHbl OeCopsI0YHO, JHIIEHBI 00pa30BaTENbHOW TKaHU, W MOITOMY CTEOENnb U
KOpEHb, KaK NPaBWIO, B TOJIIMHY HE PACTYT; JIHUCThs OOBIYHO C TMapauICIbHBIM HIIH
JyroOOpa3HBIM JKMIKOBaHHUEM; I[BETOK OOJIBIIEH 4acThio TpexwieHHOro Tumna. K oqHOI0IbHBIM
OTHOCSITCS 3JIaKH, MMAJIbMbI, OpXUJHBIE U Apyrue. B kimacc ogHomonpHBIX pacteHuit (Liliopsida,
w Monocotyledones) BxirogaroTcst 5 monkiaccoB, 37 mopsakos, okono 120 cemeiicts, 30 000
ponoB Hu OoJIBIIIE 60 000 BUJIOB. Brigensror IIOJIKJIACCHI:

[Moxxmaccl.YacryxoBeie (Alismatidae)

[Moaknacc 2. Jluneitasie (Liliidae)

IMoaknacc 3. KommenunoBeie (Commelinidae)

[Toaxmnacc 4. ApexoBrie (Arecidae)

[Monkmacc 5. UmOupHsbie (Zingiberidae)

2. TMoakiaccwl: ATHCMATHABI, Apennabl.

IMoakyace AnucMaTHABI — XapaKTEPU3YIOTCS TATOTEHUEM K BOAHBIM MWIH 3€MHOBOAHBIM
MECTOOOMTAHUAM, HAJIUYMEM MPUMHUTHBHBIX IPU3HAKOB, COUYETAIOIMXCA C IpHU3HAKAMH,
OOBIYHBIMH y JABYAOJNBHBIX pacTeHuil. Croma oTHocsTcs cemeiictBa YactyxoBwle (Yactyxa,
Crpenonuct) u CycakoBbie (Cycak 30HTHYHBIHN)

Hoakaace Apennabl — cemerictba [lanbmbl, Apounnsie, Porozossie.

ApouHbIe - TPABSIHUCTBIC PACTEHUS, C MOLIHBIMH KOPHEBUIIAMU WM KIYOHSIMU. Y HUX OUYCHb
CJIO’)KHA OMOJIOTHS OIBUICHHUS. XapaKTEePHbIM aHATOMUYECKUN MPU3HAK CEMEWCTBAa — HaIU4He
paduz Bo Bcex yacTAX pacTeHus. JlekopaTHBHbIE pacTE€HHsI —MOHCTEpaA, KaJUlbl, aHTYPUYM U Jp.,
OBOIIHBIE, TUILIEBHIE.

3. Hoakaace JInauuaenl.

JInnuu et — GONBIION KIIACC OHOOMBHBIX, BKIIOYAIOIINA BCe CaMbIe KPYITHBIE CEMEHCTBa
(kpomMe mmambM W apOHHUKOBBIX). Cpenu NTHIMHI WMEIOTCS KaK pacTeHUsS OTHOCHTEIIBHO
NPUMHTHUBHBIE, [0 CTEIIEHH MPUMHUTHBHOCTH CpPaBHUMBIE C HauOoJlee apXamdyecKUuMU
anucMaTuaaMu (CeMEHa y HMX C OOMJIBHBIM 3HJIOCTIEPMOM, a TBUIBIIEBBIC 3€pHA UMEIOT OoJiee
NPUMUTUBHOE CTPOCHHE U B 3PEIOM COCTOSHUU 2-KJIETOYHBIE), TaK M PACTEHHUsS] OYEHb
BBICOKOCTICIIUATM3UPOBAHHbBIE (OOJBITUHCTBO CEMEUCTB JWIMHA, B TOM YHCIE OPXHUJHBIE U
3JIaKU, KOTOPBIE IOCTUTIIM OYE€Hb BHICOKOT'O YPOBHS BOJIIOIIMOHHOTO PAa3BUTHUA).

Hopsaok JInnuenBernsie — Liliales

CewmeiictBo Jlunetinsie — Liliaceae
HacuutsiBaer 10 pogoB u okoso0 470 BUI0B. BONBITMHCTBO JMJICHHBIX — ’TO MHOTOJICTHUE
JYKOBUYHBIC TpaBSHUCThIE pacTeHus. Cre0au WX MOTryT OBITh OOJHMCTBEHHBIMH WM
MPEACTABISITE COOOM IBETOYHYIO CTPEJIKY, 3aKaHYMBAIOIIYIOCS IIBETKOM, IMPH 3TOM JIUCThSA
UMEIOTCS TOJILKO y MecTa BbIXOJa CTe0ds W3 MouBbl. JIMCThS MPOCTHIE, YacCTO CHUISYHE,
BJIarajguuiHeie. JIMCTOBasg MJIACTUHKA OT JIMHEHMHOW A0 sAlleBUIHOW. JIMcTOopacmosioxkeHune



ouepeHoe, 4acTo MBYXpsaHOoe. [IBETKM HACEKOMOOIBUISIEMbIE, OJMHOYHBIE MU COOpaHHBIC B
couBeTHsi (KUCTh, 30HTHK), OOBIYHO KpPYIHBIEC, SPKO OKpallleHHble, HO HHOTJA MEJKue U
JIOBOJIbHO HeB3pauyHble. OKOJOLBETHUK MPOCTON BEHUMKOBUIHBIM. JIEECTKHM OKOJOIIBETHUKA
CBOOOJIHBIE WJIM CPOCIIHECS B ABYX Kpyrax. AHIpouel u3 6 TBIYMHOK B JABYX Kpyrax. [ mHenei
CUHKAPIHBINA U3 TPeX IJIOIOJIMCTUKOB, 3aBsI3b BEPXHsIS, IO — KOpoOoUKa i siroga. Gopmyna
nuserka: «P313A313G3) mmm « P43)A313G3) K MHMIEHHBIM OTHOCATCS MHOTHE JEKOPATHBHBIC
pactenwst: munus (Lilium), onenan (Tulipa), psouuk (Fritillaria) v np.

IMopsinok Cnap:xxenseTHble (Asparagales)

CewmetictBo Jlanapimensie — Convallariaceae

OTHOCUTENBHO HEOOJIBIIIOE CEMEHCTBO. IJTO MHOTOJICTHHE KOPHEBHUIIHBIC TPaBbl C
MPOCTBIMUA JIUCTHSIMH M CPAaBHUTEIHLHO HEKPYMHBIMU I[BETKAMHU, COOPAHHBIMH B COLIBETHSI.
[[BeTkn akTHHOMOpP(]HBIC, HACEKOMOOIBUISIEMbIC, 4- K 3-4JICHHBIC, C OKOJIOIBETHUKOM OOJIBIIICH
YaCThIO CIAWHOJUCTHBIM, aHjpoue u3 4-6 TBHIUMHOK, TUHeHned wu3 2-3 cpocumxcs
TJIOJIOTUCTHKOB, TUIOABI — sSroAbl. OOIIEn3BECTHHIMU POJIAMU SIBJISIFOTCSl JIAHJIBII, KYIICHA,
MalHUK.

Jlangpein maiickuii — Convallaria majalis. ®opmyna usetka: «P343)A3:3G3). Ilnog — srona.
Jlangpilll  CHUJIBHO SIIOBUTOE pPAacTeHHUE, COJEpXKAlllee CepACYHbIE TJIMKO3U[bI, IMIUPOKO
MPUMEHSIOTCS B MEJUITMHE, a [IBETKH — B TaphIOMEPUH, PA3BOJUTCA KaK JEKOPATHBHOE.

Kynena MHOrO1IBETKOBAs!, HJIM COJIOMOHOBA Tiedath - Polygonatum multiflorum. Y KyneHbl
MOIITHOE€ KOPHEBHIINE C KPYTJIBIMU BIABJICHHBIMU PyOIlaMy Ha MECTE MPUKPEIICHUS OTMEPIINX
no0eroB (OTCIOZa HApOJHOE HA3BAHHE «COJOMOHOBA TeEYaTh»). Ee BBICOKWH, M3rHOArOIMIUNCS
JIyTOBUJIHO, CTEOEIh HECET KPYITHBIE IMMPOKOAUIUNTHYECKUE JIMCThS, W3 Ma3yX KOTOPBIX
BBIXO/ISIT TIOHUKAIOIIHNE IIBETOHOCH € 2-5 KyBIIMHYATON (POPMBI 3€IEHOBATO-0CIIBIMH I[BETKAMHU.
[IBeTKM CO CHAHOJIMCTHBIM OKOJIOIIBETHUKOM U3 6 JTUCTOYKOB, C 6 THIYMHKAMU, MPUPOCIIUMH K
OKOJIOLIBETHUKY M TUHELIEEM U3 3 CPOCIIUXCS MII0IONUCTUKOB. [1101 — uepHO-CcUHSS sirofa.

Maiinuk nBynmucCTHBIN - Majanthemum bifolium. ManeHbKO€ U3SIIIIHOE PACTEHUE CEBEPHBIX
€JIOBBIX JIECOB, C TOHKHM CTeOJeM, HECYIIMM JBa, WHOTIAa TPU CEPIAIEBUIHBIX JIHCTA.
3akaHuMBaeTCA CTEOENIh KUCTHIO OCNBIX AYIIUCTHIX I[BETKOB, KOTOPHIE, B OTIWYHE OT IIBETKOB
OOJBIIMHCTBA OJHOAOJIBHBIX PACTEHUM, UMEIOT YETBEPHOU TuiaH cTpoeHus. [lmox — pyOuHOBO-
KpacHasi Aroja, Co3peBaroias mo3agHo OCEHBIO.

Hopsinoxk AMapussinconBeTHbie (Amaryllidales)

CewmeiictBo JlykoBbie — Alliaceae

Brxurouaer 32 pona u oxono 750 BumoB. Haubombiiero paznooOpas3ust TyKOBBIE JOCTUTAIOT
B CeBepHOM nonymapuu. Bee mpeacTaBuTeny 3T0ro ceMencTBa JIyKOBUUHBIE WIIM KOPHEBUIIHBIE
TpaBbl. JIMCTbsI OOBIYHO CHISYME, JHCTOBAas IJIACTHHKA JIMHEWHAs, JyadaTtas Wik TpyOdaras.
JluctopacnonoxeHrue oOuepenHoe, dYacTo JByxpsjaHoe. lIBeTkn coOpaHbl B LHMO3HOE,
30HTHUKOBUHOE COLIBETHUE M JI0 LBETCHMS 3aKIIOYEHBI B YEXOJ U3 OJIHOTO - JIBYX KPOIOLIUX
muctbeB. ConBeTue pacrojaraeTcsi Ha BEpXyIIKe O€3lHCTHOro Imobera — CTpeNKe.
OKOJIOIBETHUK MPOCTOM BEHUMKOBUIHBIM WM YalllEYKOBHUJIHBIN IIECTUYWICHHBIA, JIMCTKU €ro
CBOOOHBIE WJIM TPU OCHOBAHUHU CHASHBI, PAcIoaraloTcs B ABa Kpyra. ThIYMHOK 11€CTh, OOBIYHO
CPACTaIOLIUXCSl C OKOJOLBETHUKOM. ['MHEled CHUHKapHHBbIA M3 TpPEX IUIOAOIMCTUKOB. 3aBs3b
BEPXHSA, C HECKOJIBKUMH WJIK MHOTMMU CEMsI3a4aTKaMu.

®opmyna userka: =P3i3A313Gi) Ilmog — xopobouka. CemeHa MeIKuUE C OOHIBHBIM
SHJOCHEPMOM U MaJIEHBKHUM 3apOJbIieM. /[ JIyKOBBIX XapaKTepHO )KMBOPOKICHHE.

Pon Jlyk — Allium. O6wvenunser okono 400 BUAOB MHOTOJIETHHX TpaB ¢ TPyOUaThIMU HITH
IUIOCKUMH  JIMCThSIMU. Y  OOJBIIMHCTBA BHJIOB HMEIOTCA JIYKOBHIIBI, 0Opa3oBaHHBIE
YTOJIIIEHHBIMHU BJIArajullaMu JIUCThEB, Y HEKOTOPBIX — KpPOME JIYKOBMI[ Pa3BUBAIOTCS U
KopHeBHIla. Kak rmpaBuiio, Tyku 00J1aJaloT pe3KUM 3araxoM.



Cpenu nyKOBBIX MHOTO KpPacHBOIIBETYIIMX PACTCHUM, MOMYJSIPHBIX B CaJOBOJCTBE:
aranantyc (Agapanthus), tynwoarus (Tulbaghia), 6ponues (Brodiaea) n np.

CewmeiictBo AmapmiimucoBbeie — Amaryllidaceae

[[Iupoko pacrmpocTpaHEHO IO 3E€MHOMY Iapy, OCOOEHHO B TPOMHYECKHUX OOJIACTSX.
HacuutsiBaer okono 70 pomoB u 1000 BuIOB. DTO MHOIOJIETHHUE TpaBbl C JIYKOBHUIIAMH,
JTUHEHHBIMU JIUCTHIMU W KPYIMHBIMH HAaCEKOMOOMBUISEMBIMH IBeTKamH. L[BeTku obOoemosbie
akTHHOMOp(GHBIE, U3peaKa 3UTOMOp(HbIE, YaCTO B 30HTHUKOBHUIHBIX COLBETHUSIX. OKOIOIBETHUK
IIPOCTOM BEHYMKOBHUJHBIA. SIpKOOKpalllEeHHbIE JIENIECTKH pacnojiaralorcss mo 3 B 2 Kpyra,
cBOOOAHBIE WIIN cpacTaromuecs B Tpyoky. Haj 3eBom okosonBeTHHKa (OPMHUPYETCSI BHIPOCT B
BUZEC TPYyOKHM WM HEOONBIION OOOpOUYKM, HA3bIBAEMOM KOPOHON WM mnpuBeHUMKOM. OH
Pa3BUBAETCS U3 JIMCTKOB OKOJIOBETHUKA MM OCHOBAHWM THBIYMHOYHBIX HUTEU. THIYMHOK 6 B 2
Kpyrax. ThHMMHOYHBIE HUTU CBOOOJHBIC WM YacTO MPHUPOCIIHE K TPYOKE OKOJIOIBETHHUKA.
['muenet cuHKApNHBIA U3 3 TIOIOIUMCTUKOB. 3aBs3b HUKHASI C MHOTUMHU ceMsi3adatkamu. [1mog
— Kopobouka uiu siroga. @opmyia uBetka: «P313A3:3G(3),

AMapuIIHCcOBbIE — JIeKOpaTUBHbIE pacTeHus. OCOOEHHO MIMPOKO U3BECTHBI POJIbI HAPLIKUCC
— Narcissus u noacuexxauk — Galanthus.

Pon Hapriuce — Narcissus. JlekopaTUBHOE pacTeHHE OTKPBHITOro TpyHTa. OOIIee 4mciio
BUJI0B 0K0J10 40. MHOrO0JIeTHHE TYKOBUYHBIE PACTEHUSI C MPUKOPHEBBIMU JIUCTHSIMU; LIBETOYHBIN
crebenb 0e3nmucTHhIN. [{BeTkrn kpymHbIe. OKOJIONBETHUK CPOCHIUICS: BHU3Y TPyOUaThIid, y 3€Ba
C HIECTUJIMCTHBIM OTTUOOM U CPOCTHOJHMCTHOM KENTOM KOPOHKOM. BakHeiue BUIbI: HapIuce
nodTH4ecKkuit — N.poeticus, HapIUCC JIOXKHBIN — N.pseudonarcissus .

Pon Ilopcuexnuk — Galanthus. HacuuthiBaer 8-10 BHIOB. MHOro/NeTHHE JIyKOBUYHBIE
pacTeHusi C JMHEWHBIMM JUCThsIMHU. lIBeTyT oueHb paHo. L[[BeTOHOC HeceT Bcero OIuH
MOHUKAIOUINH I[BETOK CHEXHO-0€70ro 1Bera. SITOBUTHINM ankajaoui rajJaHTaMUH, NOJTy4aeMbIi
U3 JIYKOBUI] MOJCHEKHUKOB, MpHUMEHseTcd s JieueHus mnapanuueid. Hambonee wuzBecteH
[MOJICHEKHUK OeTocHEeXHBIN — G.nivalis.

IMopsinok InockopeitnonsBeTHbie (Dioscoreales)

CewmeiictBo Tpumunessie —Trilliaceae

Hebomnb1ioe cemeiicTBo, MpeacTaBIeHHOE PACTEHUSMU CEBEPHOTO MOTYIIapUs, KUBYILIUMU
BO BJIQXKHBIX JIECAX.

Pon Boponwuii rina3z — Paris - HacuuThiBaeT okosio 5 BuaoB. B Poccum mmpoxo m3BecTeH
Paris guadrifolia, BopoHuMii T71a3 YETHIPEXIUCTHBIHN, KUBYIIHIA BO BIAXKHBIX TEHUCTBIX XBOWHBIX U
JUCTBEHHBIX JIeCax. OJTO OTHOCHUTEIIbHO HEBBICOKOE PpACTEHHME, pa3BUBAIOIIEE TOHKOE
TOPU30HTAILHOE KOPHEBHIIE W TMPSMOCTOSIIMIA TOHKUN cTeOeNb, HeCYyIIUid B BEpPXHEH YacTu
MYTOBKY W3 4 HIIMPOKOIUIMITHYECKUX JHUCTBEB C XOPOUIO 3aMETHBIM KPYHNHOCETYATHIM
KUJIKOBAaHMEM, BBILIE KOTOPBIX HEJUIMHHBIN IIBETOHOC 3aKaHYMBAETCA HEKPYIHBIM M HE OYEHb
3aMETHBIM I[BETKOM, OKPAILIEHHBIM B 3€JIeHbIN 1BEeT. OKOJOLBETHUK YaIEYKOBUIHBII COCTOUT
U3 4 JOBOJBHO KPYIHBIX Y3KOJAHIETHBIX YALIEIUCTUKOB M 4 Y3KOJMHEHHBIX JIETIECTKOB
3€JICHOTO LBETA, § TBIYMHOK HMMEKT JUIMHHYK TBIYMHOYHYIO HHTh, NPUKPEIUIAIONIYIOCS K
OCHOBAHHUIO THIYMHOK, XOpOLIO 3aMETHBIA CBS3HHMK, NEPEXOMALIMM B Y3KUH U TOHKHUU
HAJICBA3HUK, MPUYEM, BCE 3TO TOXKE OKPAIICHO B 3€JCHBIA IBET (CrocoOeH K (hOTOCHHTE3Y).
I'uneneit cocTout U3 4 cpocmnxcs MIOJOIUCTUKOB, K MOMEHTY CO3pEBaHMsI 00pa3yIOIUX CHHE-
YEPHYIO SrOAYy C HENPHUATHBIM BKYCOM M OYEHb SJAOBUTYI. OKOJIOUBETHHK NpPHU IJIOJAX HE
3achIXaeT, He 00JIeTaeT, a COXpaHIETCsS BMECTE C JIUCTHSIMU J0 MEPBBIX MOPO30B.

IMopsinok OpxugouserHbie (Orchidales)

CewmetictBo Opxuanbie — Orchidaceae



OT10 camoe OoJbIIOEe Cpelu OAHOAONBHBIX ceMeicTBO, HacuuThiBaromee 20000 — 25000
BUJIOB, 00beAMHEHHbIX B 750 poaoOB, a cpeAu BCeX IBETKOBBIX MOET ObITh MO BEIMUYHHE
COIMOCTaBUMO TOJBKO CO CIIOKHOIBETHBIMUA. OHO OYCHH MIUPOKO MPEACTABICHO B TPOMHUYECKON
30HE, HO 0O0lllee paclpoCcTpaHEHHE CEMEWCTBAa OXBAThIBAET M YMEPEHHYIO 30HY, 3aX0lsd Ha
ceBepe 10 AJISICKH, a Ha tore 10 OrHEHHOM 3eMITH.

OpxuaHble MpeacTaBiICHbl HCKIIOYUTEIBHO MHOTOJIETHUMU MHUKOTPO(GHBIMH TpaBaMu,
KOTOpBIE OTJIMYAIOTCS OTPOMHBIM pa3HOOOpa3ueM MO BEIUYMHE, CTPYKTYpPE BETreTaTUBHBIX
OpPTraHOB U MPUCIIOCOOICHUSM K YCIIOBUSM KU3HU.

Pactenus pa3BuBaioTcst oueHb MeuieHHO. [lepBoe 1BeTenne Hactymaer depes 5...50 net
1ocJie MpopacTaHus CEeMsIH.

B namieii ceBepHO# (priope OpXHMIHBIX CPaBHHUTEIHHO HEMHOTO, U CaMbIM 3HAMEHHUTHIM
ABJISICTCSL poJl BeHepuH OammMaudok — Cypripedium. DTOT pox MpeacTaBisieT IBYTHIUMHKOBBIC
opxunaHeie (nodcemeticmseo Cypripedioideae).

bammvauok nacrosmuii -  Cypripedium calceolus. JIOBOIBHO KpyImHOE pPAacTEHHE C
[IHPOKODIUTHIITUYECKUMHU 3€JICHBIMH JIUCTHIMU U 1-2 KPYMHBIMH TPUYYIIUBBIMUA IIBETKAMU, B
KOTOPBIX B3/yTas keiTas ryba pe3ko BbeNsieTcss Ha (poHEe yeThlpeX KOPUYHEBBIX JINCTOUKOB
OKOJIOIIBETHHKA, W3 KOTOPBIX OJWH HMEET JIBypa3lelbHBIA KOHUYMK — OH O0Opa3zoBajics B
pe3ynbTare cpacTaHusl ABYX JMCTOUYKOB OKoJIOIBeTHHKA. Hag BxomoMm B ry0y 1iBeTka Oamimaudka
HABUCACT IHUPOKAs CTAMUHOIUS — OECIUIONHAs TPEThsl THIYMHKA, a MO0 OOKaM THHOCTEMUS
MPUKPETUISIOTCS 2 MAPOBUIHBIX MBUIbHUKA ABYX (PEPTUIIBHBIX THIYMHOK, X THIYMHOYHBIE HUTU
CPOCIIHCh MEXAYy COOOW M YaCTUYHO MPUPAIIEHBI K CTONOWKY. M3 moja craMUHOAMHM BUIHO
KPYITHOE MSICHCTOE PhUIbLIE.

[TanpuaTokopeHHUK TATHUCTBIA — Dactylorhiza maculata, (paHnee Ha3bIBAICS ATPBIITHUK
natHucThii - Orchis maculata) - cBoe pomoBoe Ha3zBaHWE TMOJYYHJI 3a MOJI3EMHBIA KITyO€Hb,
BBl Pa3JENCHHbI Ha yIIMHEHHBbIE N0JU. OTHOCHUTCS K OJHOTHIYMHKOBBIM OPXUIHBIM
(noocemeticmeo Orchidoideae). Bcrpedaercss 1O ChIppIM WKW 3a00JIOYCHHBIM €JIOBBIM U
CMEIIaHHBIM JiecaM, Cpedu KYCTapHUKOB M 1O HU3WHHBIM JIyram. Y OpXHIed H3 3TOro
MoJiceMeiCTBa MPOUCXOJUT TMOJHOE CpacTaHUE EAUHCTBEHHON THIUMHKU CO CTOJIOMKOM U
pBUIBIIEM B OJIHO IIeNIo€ — KOJOHKY. Ecnmu mocMOTpeTh BOBHYTPH I[BETKA, TO Cpa3y BUIHA
HIMPOKasi THIYMHKA C IIMPOKUM K€ CBSI3HMKOM, Y KOTOpPOH MO OOKaM B JABYX YIIyOJIEHHSIX
HAXOJATCS JBa THe3/a MbUIbHUKA. VX MbUIbIA CKIIEEHA B JIOBOJILHO IJIOTHYIO Maccy, oOpasys
noyutHui. O0a MOJTTMHUS MPOJOJKAIOTCS B BHUJI€ CTEPHJIBHOTO XBOCTHKA, WM KayJIUKYIbI, B
HUOKHIOIO YacTh MBUIBLIEBBIX THE3/, TJe OHHM KacaloTCs KIIIOBUKA — OJIHOW, HampaBIeHHOU
HABCTPEUy HACEKOMOMY, JIONACTH PBUIbIA, MMbUIbIY HE BOCIPUHUMAIOIIEH, HO UMEIOUIEH JIerko
OCITU3HSIIOIINECS Kpasi, K KOTOPBIM U MPUKACAIOTCS 00€ KayIuKyIbl, 00pa3ys npuiumnansiie. [Ipu
MaJielllleM MPUKOCHOBEHUH K MPHUJIMIANbBIY TOJIOBKM HACEKOMOT'O, CTPEMSIIErocsl K HIMOPILY ¢
HEKTapoM, MPUJIUMAIBIE MPUKIEUBACTCS K HEW, a MOKHUIas I[BETOK, OMBUIMTENh BBIIECPTUBACT
o0a MOJUIMHUSA BMECTE C KayJUKyJIOH, TaKk Ha3blBaeMbli MOJUIMHAPHM, U3 THE3]l MbUIbHUKOB U
YHOCUT UX Ha ceOe. B momnere kayIuKymbl MOJICHIXAlOT U HAKIOHSIOTCS BIEpE., KaK POKKH Ha
rojoBe Hacekomoro. [locemas crienyromuil BETOK U COBEpIIas T€ K€ JBUXKEHUS, HACEKOMOE
KacaeTcsi HAKJIOHWUBIIUMUCS TOJUIMHAPUSIMH BOCHPUHMMAIOIIEH TBUIBIy YacTH pBUIBIIA,
HAXOJSIIEToCcs MOJ KIIOBUKOM B OCOOOM yriyOJeHMHM | HaJ BXOJOM B INMOpel. A Tak Kak
OBUIBIA B MOJUIMHUU coOpaHa B OTHENbHBIC MAKETHKH, JIETKO PACCHIMAIONINECS, TO OJHUM
NOJUIMHUEM BO3MOXKHO OIBUIEHHE HECKOJbKHUX I[BETKOB. Tak COBEPIIEHHBIM CHOCOOOM
OTBUICHUSI JTOCTHTAETCsl MaKCUMAalIbHass SKOHOMMSI JKMBOTO MaTepuana ¢ OJHOW CTOPOHBI, a C
JIpYroil — MOXeT OBbITh OIJIOJOTBOPEHO KOJOCCAIbHOE YHCIO CEMS3a4aTKOB, HAXOISAIIUXCS B
3aBSI3U OPXU/IHBIX.

Pon Arpeimauk — Orchis (puc.140) - nMeeT 1BETKH, IMUTUPYIOIINAE OKPAaCKOH U popMOi
CaMOK HaCE€KOMBIX omnbuiuTenei. M onbUIsSIOT UX camIlbl, «ITyTAIOLIME)» IBETKH C CAMKOM.

[Ton Ha3BaHMEM «cajiem» B MEAMIIMHE UCIOJB3YIOTCS KIYyOHH SITPBHIIIHUKOB, COAepKallne
cmm3ucThie  BemectBa (okonmo  50%), Oenku  (5-15%) u 1. Cinusb OYeHb XOpollee



00BOJIAaKMBAIOIIEE MPOTHBOBOCHIAIUTEIBHOE CPEICTBO MPH  OCTPHIX M XPOHHUYECKUX
3a00JIEBaHUAX JBIXATEIBHBIX ITyTEH M )KEITyI0YHO-KHIIEYHOTO TPAKTA.

Jliobka nBynuctHas — Platanthera bifolia (puc.141) - mony4yuna Ha3BaHHWE «HOYHOH
(uanKm» 3a CHIBHBIHN 3amax, ICTOYAaEeMbIH STHM PAaCTEHHEM I10 BedepaM U HOUBIO.

LIeHHOCTh OPXUIHBIX 3AKITIOYACTCA MPEXIE BCErO B MX JEKOpaTMBHOCTU. OIHAKO cpelnu
HHUX €CTh M JIGKapCTBEHHBIC, U MUILEBBIC BUABL. K mocieqHuM oTHOCHTCS poX BaHWIb — Vanilla
(puc.142).

Hopsaaok MarankouseTHble, njan 3i1akouBeTHble (Poales, Graminales)

CemelicTBO MaTIUKOBEIC Wik 31MakoBeIe - Poaceae, Gramineae

MsTnukoBble — OYEHb pa3HOOOpa3Hasg M IIMPOKO PACIPOCTpPaHEHHAsl Ipymma pacTeHH.
O6wenunser okono 900 poxoB u g0 11000 BumoB. Cpean HUX €CTh BHABI — KOCMOIOJHTEHIL.
Hepenko MSATIMKOBBIE AOMUHUPYIOT B €CTECTBEHHBIX PACTUTENBHBIX COOOIIECTBAX JIYIOB U
crerneil. OOIIEN3BECTHO UX BHICOKOE HAPOAHOXO3HCTBEHHOE 3HAUYCHHE KaK OCHOBHBIX IMUIIEBBIX
Y KOPMOBBIX PaCTECHHIA.

B cemeiicTBe mpeobianaioT TpaBsHUCTbIE MHOTOJIETHHE, PEXXe OJHOJIETHUE PACTEHHUS, IS
KOTOPBIX XapaKTepeH OcOoObIii THN BeTBIeHUS — KymieHue (puc.148). MakcumaibHOe
pa3HooOpa3ue Ku3HEHHBIX (HOPM MPUYPOUYECHO K CYOTPOITMUYECKUM U TPOIIMYECKUM palioHaM, TJe
BCTPEYAIOTCS U JPEBOBUIHBIC MpEACTaBUTETN (0aMOYKOBUIHBIE).

Crebenb y OONBIIMHCTBA MSATIMKOBBIX MMOJBIN, JIUIIb B y3/1aX BBIMOJTHEHHBIN (COTIOMIHA).
B ocHOBaHMSIX MeXIOY3/IMH HaXOOUTCS MHTEpPKAJISpHAs MEpUCTeMa, 00YCIIaBIMBaIONIas POCT
crebns B umHy (puc.149). BokoBbsle moOern MOryT OBITh BHYTPHBIATAJIHIIHBIMU WM
BHeBaranuiHbiMu (puc.150). B Mecte mepexona Biaraimiina B JUCTOBYIO TUIACTHHKY HEPEIKO
€CTb S3bIYOK (TJIEHYATHIN WIIM U3 BOJIOCKOB) U yIIKH (puc.151).

ConBerne — CIOXHBIA KOJIOC MM arperaTHoe — MeETEeNKa, COCTOAIAas M3 KOJOCKOB,
JIOKHBIA KOJIOC (CyNiTaH), peako moyaTok (puc.152). B ocHOBaHMM KOJOCKA PaCHOJIOKEHBI
BUJIOU3MEHEHHBIE JINCThSI — KOJIOCKOBBIE Yelyiku. KaxpIil IIBETOK 00pa3yeTcsi Ha OCH KOJIOCKa
B IIa3yXe IPULBETHUKA, HA3bIBAEMOI0 HApY>KHOM LBETKOBOW dellyiikou. lL[BeTknm Menkue,
HEB3payHble, OOBIYHO O0OOEMOoJble, JIMIIb Y BUIOB P. KyKypy3a (Zea) pa3AciibHOIONbBIC, B
MOCJEAHEM CJIydyae pPAcTEeHHUs OJHOAOMHBIE. TpEeXWwIEHHbId LBETOK, THUIMYHBIA IS
OJIHO/IOJIbHBIX, MOKHO HAOJ0OaTh TOJBKO Y HEMHOTHX COBPEMEHHBIX MSTIMKOBBIX, HAIPUMED
u3 p. crpentoxera. OKOJOLUBETHUK pEAYLUpPOBaH, A0 BHYTPEHHEH I[BETKOBOM UEIIyHKH,
BO3HUKILIEH B pe3ysIbTaTe CPacTaHUs JIBYX JINCTOUKOB, U JIBYX LIBETKOBBIX IUICHOK — JIOJUKYIL
THIYMHOK OOBIYHO TP (HAPY>KHBINA KPYT), pexe JBe (IYIUCTHII KOJIOCOK - Anthoxanthum) unu
onHa (BuaBI p. nuHHA - Cinna), HO UHOTJA WX MIeCTh (BUABI P. puc- Oryza) WM aaxe OoJbIe
(HexkoTopble 0amOykH). 3aBs3b BEpXHss, BCErZa C OJHUM ceMmszadaTkoM. Dopmyna IBeTKa:
1P2)+2A3G(2). IInox — 3epHOBKA, KOXKHUCTBIM OKOJOIIOJHHMK CIHMIAETCA C KOXKYpPOW CEMEHH, a
WHOTJAa ¥ C IIBETKOBBIMU 4Yelllyikamu (BUABI p. ssuMeHb - Hordeum). 3apoaplin mpuieraer K
SHJOCTIEPMY COOKY.

CemeiicTBO TOIpa3NesIOT Ha Tpu moxacemeiictBa: OamOykoBuaHsie (Bambusoideae),
msatiaukoBuaHbIe (Poacoideae), mpocoBuansie (Panicoideae).

Iloocemeticmeo bambyrkosuousie - Bambusoideae. Oobbenunser okomno 600 Bumo. OHU
pacnpocTpaHeHbl MPEUMYIECTBEHHO B TPOINMYECKUX M cyOTponmuueckux crpaHax. B Poccun
pacTyT TOJNBKO TPH BUAA pojia caca (sasa). IT0O OTHOCUTENIBHO HEOOJBbIINE PaCcTEHHs, UMEIOIIHEe
cTe0yii BBICOTOM 10 3M, AuameTpoM 1cMm, mpouspacraromiue Ha Kypuinbckux octpoBax. bamOyku
B OCHOBHBIX MECTaX CBOETO IMPOU3pacTaHHs — KPYIHBbIE pacTeHHs BbicoTod 10 40Mm. Jluctps
yepenikoBbele. Uepemok B OCHOBAHMM pacIIMpseTcss BO Biaraiuiie. JlucroBas macTuHKa
JaHUeTHast, oBaibHasg. Komocku omHO- M MHOronBeTkoBble. lIBeTku oOoemosbie. ThYMHOK
00b19HO mecth (3+3), nnorna 6osbire — g0 20-30. [lectuxk omuH, CTONOUKOB ABa (PEIKO TPH).
[Mnox — wamie 3epHOBKA, MHOTHAA STOAOBUIHBINA (puc.154). BamOykoBUIHBIE MMEIOT OYEHBb



MIMPOKOE MPAKTUYECKOE MPHUMEHEHHE, IJIaBHBIM 00pa3oM Kak CTPOUTEIbHBIN MaTepHual, HO
BMECTE C TEM MX MOJIOJIbI€ TOOETH MOXKHO UCIOIB30BATh KaK OBOLIH.

Iloocemetlicmeo  Mamauxosuonvie - Poaeoideae. PacTeHus TpaBsSHUCTBIC, OIHO- H
MHoOroseTHue. JIucTbst Oosiblel 4acThiO C IUIEHYATBIMHU WIM BOJOCKOBUIHBIMU SI3BIYKAMH U
pPaBHOMEPHO pacHpeeNeHHON XJIOpOoQHIOHOCHOH napeHxumMon. ConBeTHs - MeTelKa, CyJTaH,
CIIOXKHBIA KoOJoC. KOJIOCKM HMMEIT N0 JB€ KOJIOCKOBBIE YEIIYWKH, MHOTOLBETKOBBIC WIIN
OJTHOLIBETKOBBIE. B mojcemelicTBE MHOTO POJOB BaKHEHIIMX XJIEOHBIX DPACTCHUMU: MILIECHHIIA
(Triticum), poxs (Secale), ssamens (Hordeum), oec (Avena), puc (Oryza) n ap.

Iloocemeticmeo npocosuonvie — Panicoideae. PacteHuss TpaBSHUCTBIE, OJIHO- H
MHOTOJIETHUE. SI3BIYKM JIMCTBEB BOJOCKOBUAHBIE. XJIOPO(PUIOHOCHAs NapeHXHMMa JIUCTHEB
COCpeI0TOYEHA BOKPYT KWIOK (BeHeuHas). CouBeTHe — METENIKa, Pexe JIOKHBIM KOJOC WU
cynrad. KonocoBbeix dyenryek Oosiblie ABYX, KOJOCKH OJHOLIBETKOBBIE, HO MHOI/Aa oOpasyercs
BTOPOW ILIBETOK — THIYMHOYHBIN, pPACHOJOKEHHBIH HMXe oboenojoro. Baxkueiime pojsl:
KyKypy3a (Zea), TpoctHUuk (Phragmites), paiirpac (Arrhenatherum), tTumodeeBka (Phleum) n

JpyrHue.
IMopsinoxk OcoxouBerHsnlie (Cyperales)

CewmetictBo OcokoBbie — Cyperaceae

CemeicTBO MpPEICTaBIEHO MHOTOJIETHUMHM WM OJHOJETHUMH TpPaBaMH, HEPEAKO
PaACTYIIMMH BO BJIQXXHBIX MECTaX U UMEIOLIUMHU MOA3EMHbIE KOPHEBHILIA.

Wx crebnu OKpyriible WM TPEXTPaHHbIE B CEYCHHWH, HECYT Y3KHE JMHEWHBIC JHCTBS,
OOBIYHO C 3aMKHYTBIMHM BJIarajJiiiiamu 0e3 S3bIYKOB, MWW Oe3MuCTHBI. l[BeTkn Menkue,
HEB3payHbI€, BETPOOIIBIIIEMbIE, UHOTAA Pa3/IeIbHONONbIE, COOPAHBI B KOJIOCKH, KOTOPBIE B CBOIO
ouepeslb MOTYT ObITh cOOpaHbl B Oosiee Cc0KHbIe colBeTHs. Kaxaplii IBETOK B KOJIOCKE CHIIUT B
na3yxe HeOOJIBIIOr0 YellyeBUTHOTO MPHUIIBETHOTO JINCTA, HHOTA MOYTH CKPHIBAIOIETO [{BETOK.
OKOJIOLBETHUK, €CIIM OH €CTh COCTOMT M3 6 WM MHOTHX HIETMHOK, MHOIJIA pa3pacTarolIuXcs
IpY TUIOAAX, UHOTAA OH B BHJIE YELIyeK WM OTCYTCTBYET. TBIYMHOK OOBIYHO 3, TaK KaK OIHMH
KpYr UX pEayLUpOBaH, UHOrAa 6 Wi MEHbIIE 3, TUHENEeH 13 3-2 CpOCHIUXCS TUIOI0TUCTHUKOB,
00pa3yIOIMX BEPXHIOIO 3aBs3b, IO OPELUIKOBUIHBIN, CEMS C OOMIBHBIM SHIO0CTIEPMOM.

Bonbiioe ceMeHCTBO OCOKOBBIX, Ha OCHOBAaHMM CTPOCHHUS KOJOCKOB M IIBETKOB,
nogpasnensercss Ha 3 moacemeiictBa:  chiteBble  (Cyperoideae),  pHMHXOCHOPOBBIE
(Rhynchosporoideae) u ocokossie (Caricoideae), n3 KOTOPBIX MBI PACCMOTPHUM JIBA.

Iloocemeiicmeo Cyperoideae — cpITeBbIe, emie o00agacT 0O0OCMONBIMH IIBETKAMU U
COXPaHMBIIKUMCS B BUJIE IIETUHOK OKOJIOLBETHUKOM, XOTS Y HEKOTOPBIX POJIOB OH YK€ HCUE3.

Kamein necHoit - Scirpus sylvaticus. JI0BOJIbHO BEICOKOE TPABSIHUCTOE PACTEHHE, )KUBYILIEE
Ha BJIIAKHBIX Oeperax BOJI0€MOB, 3a00JI0UEHHBIX JIYTax, B IPUIOPOKHBIX KaHABaX.

Ha BepXxoBBIX U MepexoHbIX 00J0Tax, 3a00JI0UEHHBIX Jyrax, M0 3apacTalouiuM Oeperam
BOJIOEMOB BCTpeuaeTcsl poJl nymuua — Eriophorum. Y13 BUa0B mymuil 0cCoOOEHHO OOBIYHBI 1BA -
E. vaginatum, mymyia BiarajJviiHas, C OJHHUM KOJIOCKOM B couBeTHH, U E. polystachyon,
MYILIUIA MHOTOKOJIOCKOBAsl, C MHOTOYMCIIEHHBIMH KOJIOCKAMH Ha HOXKKaX pa3HOW JUIMHBI.

®opmyna nserka: «PpapAzGs). 11101 — TpexrpanHblii Openiex.

Iloocemeticmeo Caricoideae — OCOKOBBIE, XapaKTepHU3yeTCs LBETKaMH, JHUIICHHBIMU
(kpome p. Kobresia) OKOJOIBETHHKAa M BCerjga paslaenbHONONbIMH. OCHOBHBIM, Hamboee
OOIMPHBIM POIOM 371ech aBisercs p. Carex — ocoxa @opmyna nserka: 3 +PoA3Gy, Q+PoA(G3).
[Imox — TpexrpaHHbIi OpEIIEK, OCTAIOIUNCA B MEILIOYKE.

[IpakTHueckoe 3HAYEHHE OCOKOBBIX HEBEIHMKO. B KadecTBe KOPMOBBIX HCIHOJB3YIOTCS
penKo, Tak Kak OeHbI MUTATEIbLHBIMHU BELIECTBAMU M IOBOJBHO rpyoObie. KpymHbie npubpexHble
U OOJOTHBIE OCOKHM IIOYTH HEMOENaeMbl, YacCTHMYHO HCIONb3YIOTCS JIUIIb IPU PAHHEM
CCHOKOILIEHNH. MeJKHe MOMyMyCThIHHBIE, TyCThIHHBIE U TOPHBIE OCOKH B HEKOTOPBIX paioHax
Cpenneit A3uu, COCTaBIISIIOT OCHOBHOM KOPM JJIsI OBEIL.

OmnpeneneHHoOe 3HAUYEHUE B KAueCTBE MHILIEBBIX MMEIOT 4yda, WM 3eMJISTHOH MUHAAIb
(Cyprus esculentus), u BognbIi kamtaH, win matal (Eleocharis tuberosa).



4. OcHOBHbBIE TOPAJAKM H CeMeiicTBa, BakHeWllHe TMPeACTABUTENN JUKOpACTyllell u
KYJbTypHOM ¢uiopbl FOxkxHOro Ypasa, xo3siicTBeHHOE 3Ha4YeHHUe.

JlekopaTUBHBIE pacTeHUsI - K JWICHHBIM OTHOCATCS MHOTHUE JCKOPATHBHBIC PACTCHUS:
JWIHS, TIOJBIIAH, PSAOYMK U JIp.; ceMelcTBO JlaHaplmeBble - MaHMK JBYJIHMCTHBINA, KyIeHA
MHOTOLIBETKOBA,  JIAHABIII MalCKuil; AMapHIUIMCOBBIE —POJbl HAPLUCC M TOJCHEKHUK;
cemeiictBo OpxuaHble - BEHEpUH OalIMayoK, Madb4aTOKOPEHHUK ISITHUCTBIM, STPBILIHUK.
[IumeBoe ¥ KOPMOBOE 3HAUYEHHE MMEIOT MHOTOYHUCICHHBIE TMPEJCTABUTENN CEeMENCTBa
MsTnuKoBbBIE — MIIEHUIIA, PUC. OBEC , KYKYpY3a, STYMEHb U Jp.

1.10. Jlexuus 10 (2 yaca)
Tema: «I'eorpadusi v IK0JIOTUsI pACTEHUA.)

1.10.1. Bonipocsl jiekumnu:
1. 1. I'eorpa¢us pactenuit. diaopa u pacTUTEIBHOCTb.
2. O0mias PKOJI0THS U SKOJIOTHS pacTeHUM. Paznensl sKoorum.
3. Kiaccudukamust sxomorudeckux ¢GakTopoB. ['pymnmbl pacTeHUN MO OTHONIICHHIO K
9KOJIOTUYECKHUM (paKTOpam.
4. CtpykTypa u nuHamuka ¢purornenoszoB. Kinaccudukarms GuTomeHo30B. ATpoIieHO3bI

1.10.2. KpaTkoe conep:xxaHue BOIPOCOB:

1. 'eorpadus pacrennii. @opa u pacTUTEILHOCTb.

I'eorpadus pacrenwii, puroreorpadus, paznen 60TaHUKH U PU3UIECKON reorpadum,
W3yJaromui reorpaduyeckoe pacrpocTpaneHne pactreHnii. OCHOBHBIE 00BEKTHI reorpaduu
pacTeHuii: apeaibl BUAOB U 0oJiee KPYITHBIX CUCTEMAaTUYECKUX €IMHMII, a TaKxke (propsl —
COBOKYIIHOCTH BUJIOB PACT€HUM, HACEIAIOIINX Ty WM UHYIO TeppuToprto. OTpacibio
reorpauu pacTeHH, CriennaibHO U3YJaoNIeH apeasl, siBisieTcst puroxoponorusi. Gropsl
u3ydaet ¢opuctudeckas ['. p. 3aBUCHMOCTB pacpoCTpaHEHUsI PACTCHUH OT YCIIOBUN BHEIITHEH
CpeIbl — TMpeIMeT UCCIIeIOBAHMSI SKOJIOTHIecKor reorpaduu pacreHuit. OTHaKO BhIICICHHE €€
B 0COOYIO OTpAacCiib YCIOBHO, TTOCKOIBKY H3YYCHHE apeaioB U Giop HEM30€KHO BKIIOYACT
PaccMOTpEHHE FKOJIOTMUYECKUX BOIPOCOB.

OO6nacTh pacnpocTpaHEHHMs] BHJA Ha3bIBAeTCS €ro apeajoM. ['paHHIlbl apeaioB BHJIOB
OKOJIOTMYECKM M HCTOpuYeckd oOycioBieHbl. Haumbonee paHHuUE TpeACTaBICHUS O
reorpaduueckor mudepeHITMPOBAHHOCTA PACTUTEIHFHOTO MUPa 3eMIIM U 3aKOHOMEPHOCTSIX €T0
pacnpocTpaHeHHsl B 3aBUCHMOCTH OT YCJIOBHI MeCTOOOMTaHMsI UMEIOTCS B Tpynaax Teodpacra,
UCIIOJIb30BABIIETO (aKTUYECKUE JaHHble, coOpaHHbIE BO BpeMs IOXOAOB AJeKcaHApa
MakenoHckoro. Mcropust cOBpeMeHHOH reorpaguu pacTeHHH HaYMHAETCS TOpas3/io IMO3JHEe.
3HavueHHE WMENH BeNWKWE reorpaduyeckre OTKpbITHsA, a Takke padotel K. Jlunnes, U. T.
I'menuna, I1. C. [Tannaca u ap. bonee mupokoe pa3BuTHE psii OCHOBHBIX MOJIOKEHHI reorpapuu
pactenuii monydaroT B Tpyaax A. ['ymGompara (1769—1859), cBsa3aHHBIX ¢ 00pabOTKOM
MaTepuaJioB MHOTroJIeTHEN skcneaunu B ctpanbl FOxuol u LlentpansHoit Amepuku. Cnegyer
Takke oTMeTuTh Tpyasl A. [ekanmons (1855), A. I'puzebaxa (1872), U. Jlapuna (1859).
Hcropuueckuil IpUHIUI, OCHOBBIBAIOIIMICS Ha 3BOJIOLMOHHOM ydeHuu Y. JlapBuHaA, BHEIpUI
B reorpaduio pacTeHud A. DHTIEp.

Apean Buaa OObEIUHSET BCE KOHKPETHBIE MECTOHAXOXJIEHHS €ro, T. €. BCE TOYKU
36MHOM TOBEPXHOCTH, TAE 3TOT BUA HailjeH. CTeneHb 3aceleHHOCTH apeana OCOoOsIMH BHIA
MOXeT ObITh paznuuHoi. OHAa 3aBUCUT OT NMPUYPOUEHHOCTH BHUAA K OIPENEICHHBIM THIAM
MECTOOOUTAHUH.

Apean BuAa MOXET OBITh CIUIOIIHBIM W TPEPHIBUCTBHIM  (IU3BIOHKTUBHBIM).
Kputepuii criomHoro apeana — peryisipHas BCTPEYaeMOCTh BHJIA HAa COOTBETCTBYIOIIHMX €r0
npupoje mectoobutanusx. Hampumep, Buasl poga kyBumimHka (Nymphaea) MoXHO Habm0aTh
TOJILKO B BojoeMax. Ecnu BHJ He BCTpedyaeTcs Ha 3HAYUTEIBHBIX MPOCTPAHCTBAX, TO TAKOM



apeas mpepbIBUCTHII. HanpuMep, OObIKHOBEHHAss KHCIMYKa MMEET JBE YacTH apeasa:
€BPOIENCKO-CHOUPCKYIO M JIajJbHEBOCTOUHYIO. JlJii MpaBHIIBHOTO NpPECTaBlICHUS 00 apeaie
BUJA COCTABJIAIOT KapTy. IIpy 3TOM MCHOJIB3YIOT MPEUMYILIECTBEHHO TOYEYHBI METOA, KOrna
Ka)KJ0€ M3BECTHOE MECTOHAXOXK/IEHUE BHJIa HAHOCIT Ha OJIAaHKOBYIO KapTy B BUJAE TOUYKU HIIU
HEOOJIBIIIOTO KPYKKA.

Pa3meps! u Gpopma apeanoB paznuunbsl. Eciiu apean oxBaTbIBaeT MOYTH BCIO TOBEPXHOCTD
CyIIM, WM BCTPEYAETCS BO BCEX YACTIX CBETA, TO 3TO KOCMOIOJIMTHUYECKUN apeain, a BUJI —
KOCMOTIOJHT. SIBJIeHHEe KOCMOIIONIMTU3Ma Hanboyiee 4acTo HaOJI0/aeTcsl y BOJHBIX pPAcTeHHH,
YTO CBSI3aHO C OOJIBIIUM ITOCTOSHCTBOM YCJIOBUI BOJHOMW CPEJIbl, HEXKEIIN BO3AYIIHOM (PIECTHI U
np.). llupoko pacpocTpaHeHHBIE Ha3eMHBIE PACTEHUS BCTPEUAIOTCS pexe (MarmopOTHUK OPIISK).
MHorue Buabl, HAOOOPOT, UMEIOT y3KO€ pacHpoCTpaHeHue (HEKOTOpPhIe KOJOKOIbUUKHU, KPYIKH
u ap.).

Bunsl  pacteHuii  pasnuuYHBI [0 CBOEMY TreorpaduyeckoMy  IMPOUCXOKICHHUIO.
@®opMHUpOBaHUE HOBBIX BUIOB PACTEHHMM OCYIIECTBISETCS HAa OMpPENIEICeHHOM IMPOCTPAHCTBE,
3aCeJIeHHOM MCXOJHOHM Al JaHHOTO BHUJAA MPEeaKoBOW (opMoifl. DTo mepBUUYHBIN apean BUIA.
Bo3nuknyB, BuI paccensercss (Mpyd OMOJOTHMYECKOM TMPOTPECCe) W YBEJIWYWBACT apeal.
CKOpOCTh paccelieHUs] 3aBHCHUT, B YaCTHOCTH, OT CIOCOOHOCTH K PAacCIpOCTPAaHEHMIO CEMSH,
IUIOZIOB U JIp. Y CIIOBUS, MPEMSTCTBYIOUINE PACCEIEHUIO PACTECHHM, IPUHATO pacCcMaTpUBaTh Kak
nperpajbl: Tonorpapudeckue (Mopsi, ropbl), SKOJIOTHYECKUE U OMOJIOTHYECKHE.

[Ipy yMeHbIIEHUM YHUCIEHHOCTH M BBIMHPAHUU BHUJOB HAOIIOAIOTCA PErpecCHUBHBIC
U3MEHEHMs apeanoB. Bunpl, BcTpedarouyecs B OINPENEICHHOM TIeorpaguuecKkoM paioHe,
MOJIYYMJIM HA3BAHUEIHAEMUKOB. DHJIEMU3M MOXET OBbITh CBSI3aH C HEAABHUM MOSIBICHHUEM
HOBBIX BHJIOB (HEOPHIEMH3M) U C COKpAILICHHEM apeaja BHUJA B pe3yJIbTaTe PErpeccuu u
BbIMHpaHus (maneosHnemuku). Hampumep, Ha Tepputopun Poccum BCTpeqarOTCsl pPENUKTHI
TPETUYHOTO BO3pacTa (TUCE, CAMILIUT, AIbOUIIHS 1 Ap.) BO BIAXKHBIX CyOTpONUKax 3aKaBKa3bsl.

B mpemenax cBoero apeana, HEKOTOpbIe BHIBI - BCTPEYAIOTCS - HA JOBOJBHO
pa3Ho0Opa3HBIX MECTOOOMTAHUSAX — 3BPUTOIMHBIC BU/IbI, UMEIOIINE IUPOKYIO KOJIOTHYECKYIO
amrmutyny (cocHa W ap.). Buapl, mpuypodeHHBIE K Y3KOMY Ha0Opy MeCTOOOHWTaHWH,
Ha3bIBAIOT CTCHOTOIHBIMH (K HUM OTHOCSITCSI BOJIHBIE, OOJIOTHBIE U APYTHE PACTEHHUS).

Kaxnas ¢nopa npeacrapnsier coboi HCTOPUYECKU CIIOKUBILIYIOCS COBOKYITHOCTH BUJIOB.
Ha ee cocraBe oTpakaioTcsi COBPEMEHHBIE YCIOBHS M YCIOBHS MHHYBIIMX 310X. OOLIHOCTB
OTpe/ieNIeHHBIX BUJOB WJIH POJIOB TOBOPUT 00 OOIIHOCTH MCTOpHM pa3BUTHs ¢uiopbl. [loaTomy
npu OoTaHuKO-reorpapuueckoM aHaimu3e (GIopsl  BBLACISAIOT reorpauyeckue 3JIeMEHTHI
baopel, T. €. Tpynmel BUIOB (POAOB), CXOJHBIE IO CBOEMY pAaCIpPOCTPAHCHHIO U
IpOUCXOXkKAeHNUI0. Hampumep, B JIECHOW 30HE €BPONECUCKOM TEPPUTOPUM CTPAHBl MOXHO
BBIICTIUTH CIIEAYIOIIMe reorpaduueckue 37eMeHThl (JIOphl: apKTUYECKHE; apKTOAJIbIMUNCKHE
(chopmupoBaBiiecss B JEAHUKOBBIA  MEpUoid); OopeanbHble (CBSI3aHBI B CBOEM
pacrpoCcTpaHeHUH C TaC)KHBIMU JIECaMM); aTJaHTUYECKUE (3araHble); CHOMpCcKue (BOCTOUHBIC);
MOHTUYECKHUE (FO)KHBIE); HeMOpabHbIC (JIyOpaBHBEIE).

Buner dnopsl oTHOCATCS K pa3HBIM CHCTEMaTHYECKUM rpymnmnaMm (ceMeicTBa, MOpPSAKH,
poxsl). Kaxoii ¢ope cBoiicTBeHHa CBOsI cucTeMarnyeckas cTpykrypa. Kpome Toro, BCskyro
biopy MOXKHO  NIpOAaHAIM3UPOBATH MO  HAIMYUIO  OSKOJIOTMYECKHX TPYNN  BHJOB,
(UTOLCHOTHUECKUX U XO35IIICTBEHHBIX.

Pacnipenenienrie  pacTUTENBHOCTH IO TOBEPXHOCTH 3€MHOr0 IIapa IMOAYHUHEHO
ONpEACIECHHbIM 3aKOHOMEPHOCTSM. B oOcHOBe pacrpeneneHuss pacTUTEIbHOCTH  JIEKaT
TOpU30HTANIbHAS (IIMPOTHAS) 30HAJILHOCTD U BEPTUKAJIbHAS 30HATBHOCTh, UITU MOSACHOCTD.

B ecrecTBEHHOM pacTUTEIBLHOM MOKPOBE 3€MHOIO I1apa, KpOME 30HAJIBHOM, pa3anydaroT
€lle HEe30HAIbHYI0 (MHTpa- M SKCTPa3OHAIbHYIO) PACTUTEIbHOCTb. 30HaNbHAA, WU
KJIMMAaTUYEeCKU 00YCIIOBJIEHHAs!, PACTUTEIBHOCTh 3aHUMAET 1J1aKOpbl - XOPOILO APECHUPOBAHHBIC
BOJIOpa3ieNibHbIE IPOCTPAaHCTBA C IOYBAMHU CpPEIHEro MEXaHMYeCcKoro cocrtaBa. B
JIOCEIBCKOXO3SMCTBEHHBI NIEPUOJ B Ipeaeaax KaXKI0W 30HbI 30HAIIbHAS PACTUTEIBHOCTD, KAK
MpaBUJIO, TOCIOJACTBOBaja IO IUomanu. B HacTosiiee BpeMs BCIEACTBHE YHHUYTOKEHUS



€CTECTBEHHOTO PACTUTEIHHOIO MOKPOBa YEJIOBEKOM Ha OOJBIIUX TEPPUTOPHUAX 30HAJbHAS
PacCTUTENBFHOCTh B HEKOTOPBIX pallOHaX YXKe He SBJISETCS TOCIHOJCTBYIOIIEH (Hampumep, B
CTENHOM 30HE eBporeiickoil yactu Poccuu cremnel cCOXpaHUI0Ch CPAaBHUTEIBHO MaJIo).

Hnmpasonanonoii pacTUTENBHOCTBIO HA3bIBAIOT TaKyl pPacCTUTENBHOCTh, KOTOpas
pa3BUBaEeTCA B 0COOBIX, SKCTPEMAIbHBIX YCIOBUSAX Cpebl (HapUMeEp, B CTOSIUMX BOJOEMAax, Ha
3aCOJICHHBIX U M30BITOYHO YBIIXKHEHHBIX MOYBAX, HAa CKallaX, Meckax W T.I.) U B TO K€ BpeMs
HUTJe HEe 00pa3yeT CBOEW OTIENbHOM 30HBI (HE SBIAETCS 30HAILHON). OHa ompenensercs B
MEHBIIIEH CTETICHH KJIMMAaTOM M B ropaszio Oosbliei — cyocTparoM. [ToaToMy MHTpa3oHalbHAs
PacTUTENBHOCTh DPACIPOCTPAaHEHA B IOYTH HEM3MEHHOM BHJE Ha OJMHAKOBBIX IIOYBAX B
pa3nuYHbBIX 30HaX. BonHble GUTOIEHO3BI OYEHDb CXOJHBI OT OOpeanbHOM 00JacTH O TPOIHKOB.
JIOBOIBHO CXOAHA PpACTUTEIBHOCTh 3AaCOJIEHHBIX IIOYB M IIECUYAHBIX JIOH B Pa3HbIX
KJIUMaTHYeCKUX o0nacTax. TeM He MeHee, HMHTpa3OHaJbHAs PACTUTEIBHOCTh B Pa3HBIX
KJIMMAaTUYEeCKUX 30HAX, KaK MPaBUIIO, HECET Ha ce0e OTIeYaToK 30HAJIbHOTO KIIMMAaTa.

30HaNbHAs PACTUTEIBHOCTh MOKET BCTPEUATHCS UM 3a MPEAEIaMu CBOEH KIIMMATHYECKOM
30HBI, €CIIM HAXOOUT TaM MOAXOIAIIME MECTOOOWTaHMs, TOrJa OHAa HOCHUT Ha3BaHHE
akcmpazonanvrol. Hanpumep, HeOObIINE YYaCTKU CTEMHU B JIECHOM 30HE, pa3BHBAIOIIMECS Ha
CKJIOHAX FO’)KHOM SKCIIO3ULIMHU, WM JIECHASI PACTUTEIBHOCTh B CTEIHOW 30HE, €CIIM I'PYHTOBBIE
BOJIbI BOJIM3H PEK BOCTIOJIHSIOT HEIOCTATOYHOE KOJIMYECTBO OCAJIKOB.

Takum o00pa3om, 30HANbHAs PACTUTENBLHOCTh CO3/a€T OCHOBHOM (OH, a HHTpa- U
9KCTpa3oHalIbHAsl OOBIYHO BCTPEYAIOTCS B BHUJIE€ BKPAIJICHUH U CBA3aHBI C KAKUMHU-TO OCOOBIMU
YCIIOBUSIMU CPEJIBL.

Kimmmar n3MmeHsieTcst He TOJIbKO B TOPU30HTAIbHOM, HO M B BEPTUKAJIBLHOM HAIIPABIICHUU.
To ’xe camoe NPOUCXOIUT C PACTUTEIBHOCTHIO. 30HAIBHOW PACTUTENBHOCTH Ha pPaBHUHAX
COOTBETCTBYIOT BBICOTHbIE IOsica B ropax. llo mepe mogbema BBEpX KIMMAaT CTaHOBUTCSA
XOJIOJIHEE, BETETAllMOHHBIM IMEPHOJ] COKpAIlaeTCs, TEII0E BPEMsl I'oJa HAYMHAETCS IO3JHEE.
MeHAI0TCS TakKe W YCIOBUS YBIAQXHEHHs, B OJHUX CIydasix C MHOJBEMOM BBEpPX KIMMAT
CTaHOBUTCA OOJiee BIAXHBIM, B JPYTUX, HA000POT, 60JI€e CyXHM.

2. O0mast 3K0JI0TUs ¥ IKOJIOrus pacTeHnii. Pazaessl 3kon0run

B mpuponme HeT HM OAHOrO BHAA pacTEHUM, KOTOPBIM OBl MpoOW3pacTal BO BCEX
KJIMMaTHYECKUX 30HaX 3€MHOro Imapa. J[i1s HOpMaJbHOrO pa3BUTUS U TEPPUTOPUATBHOIO
pacnpocTpaHeHusl KaXXJA0ro BUJa HEOOXOAWMBI OMpPENEICHHbBIE YCIOBUS OKpYXalollel cpebl.
Pacrenuss HaxonmsTCs IOA BIUSHUEM YCIOBUM OKpYXKAlOLIEH Cpelbl, U B TO K€ BPEMsS CaMHU
OKa3bIBAIOT OOJIBIIIOE BIMSIHUE Ha OKpPY)Karollylo cpedy. Buabl pactenuii pacnpocTpaHeHbI Ha
3eMJie He B Oecropsifike, UX pacceleHHE MOJYMHEHO ONpEeAeTICHHON 3aKOHOMEPHOCTH, KOTOpast
00ycaBIMBaeTCs CPEAOM.

W3yueHnneM 3aKOHOMEpPHOCTEH B3aMMOOTHOIIECHUI pacTeHHH €O cpemoil oOuTaHus WU
MPUCTIOCOOJICHUH (aIanTalliy) X K OKPYKAIOIIEeH cpejie 3aHUMAETCS SKOJIOTHSI PAaCTCHUM.

Cpena — 3TO OKpyKaloIMi HAac MaTEpPUAIbHBIA MHUpP, MHUP KUBON (OpraHuyeckou) u
HEXUBOHW (HEOPTaHUYECKON PUPOJIBI.

CTpyKTypa 5KOJIOTHH - ayTIKOJIOTHS, AEMIKOJIOTUS U CUHIKOJIOT s

3. Kuaccudpukanusi 3xojgorndecknx ¢axkropos. I'pynnbl pacTeHHil MO0 OTHOIIEHHIO K
IKO0JOTHYECKHM (paKTopam.
Okonoruyecknii  (akrop - m000OE yCIOBHME Cpelbl, Ha KOTOPOE JKHMBOE pearupyer
MPUCTIOCOOUTENILHBIMU PEaKLUIMU.
OKkonorndeckuii (pakTop - 3TO JIOOOH AJIEMEHT Cpelibl, OKa3bIBAIOIIMN MpsIMOE HWIN
KOCBEHHOE BIIUSIHUE HA KUBbIE OPraHU3MbI XOTs Obl Ha MPOTSKEHUH OAHOM U3 (a3 UX pa3BUTHSL.
ITo cBoelt mpupozae sKoIOoTHIECKUe (PaKTOPHI ENAT, 0 KpalHel Mepe, Ha TpU TPYIIIBL:
1. abuoTudeckre (haKTOphI - BIMSHUS HEXKUBOU MPUPOJIBI; 2.0MOTHYECKHE (DAKTOPHI - BIHMSHUS
KUBOU MPHUPOJBL; 3. aHTPOIIOTEHHBIE (PAaKTOPHI - BIUSHHS, BHI3BAaHHBIC Pa3yMHOW M HEpa3yMHOM
NesATeTLHOCTRIO uenoBeka ("aHTporoc” - 4eIoBeK).



UYenoBeK BUIOU3MEHSET KUBYIO M HEXKUBYIO MPUPOAY, U Oeper Ha ceOs B M3BECTHOM
CMBICIIE M T€OXHMHYECKYIO pOJib (HampuMep, BBICBOOOXKIas 3aMypOBAaHHBIM B BUIE YIUIA U
He()TH Ha MHOTHE MUJUIMOHBI JIET YTIEPOJ U BBIMyCKas €ro B BO3AYX YIJIEKUCIBIM Ta30M).
[ToaTromy anTpomoreHHsle (HakTOpsl O pa3Maxy U TJ00albHOCTH CBOETO BO3JIEHCTBUS
NpUOIIKAIOTCS K TEOJIOTUIECKUM CHIIAM.

JeiictBue 9KOJIOTMYECKUX  (PaKTOpOB  Bcerga  BbIpaKaeTcsi B M3MEHEHUH
KU3HEACITEIIbHOCTA OPTaHU3MOB, @ B KOHEYHOM UTOTE, - IPUBOAUT K U3MEHEHHIO YUCICHHOCTH
HOIMYJSIMK. DTO U MO3BOJISIET CPAaBHUBATH AEUCTBUE PA3IMYHBIX SKOJIOTHYECKUX (PAKTOPOB.

@akTop BO3AEHUCTBYET HAa OPraHU3M OIIPEACICHHOW 030M, U CPEAM 3TUX J103 MOXKHO
BBIICTIUTh MUHHUMAaJIbHbIE, MAaKCUMAaJbHbIE U ONTHUMAJIbHBIE J103bl, a TaK)K€ T€ 3HAYCHHS, MPU
KOTOPBIX KH3Hb 0COOU TpeKpamiaeTcs (MX Ha3bIBAIOT JETATBHBIMHU, WM CMEPTEIbLHBIMH).

dakTop aOMOTUYECKHI - YCIIOBUE WJIM COBOKYITHOCThH YCIIOBUU HEOPTaHMUYECKOTO MHPA;
HKOJIOTHYECKUH (PaKTOP HEKUBOI MPHPOIBL.

@aKkTOp  AHTPONOTCHHBIA - OKOJIOTUYECKHH  (akTop, OOS3aHHBIA  CBOUM
MIPOUCXO0KICHUEM JIESITEIbHOCTH YEJIOBEKA.

DKoyoruueckuii (hakTop UTpaeT poJib JUMHUTHPYIOMEro (pakTopa, eciau JaHHBIN (akTop
HAXOJHUTCS HUKE KPUTUYECKOTO YPOBHSI MU MPEBOCXOAUT MaKCUMAITbHO BEIHOCUMBIN YPOBEHb.

Jlnmutupyronuii pakTop oOyciIaBIMBaeT apean pacnpoCTpaHSHUs BUAA Wi (IIpU MEHee
CYpOBBIX YCIIOBHUSIX) CKa3bIBaeTCsl Ha 0o0IIeM ypoBHE oOMeHa BemlecTB. Hanmpumep, conepikanue
dbochaTtoB B MOPCKOW BOJIEC SIBISIETCS JTUMUTHPYIOIIMM (HaKTOPOM, OMPEICISIONIUM Pa3BUTHE
TUTAHKTOHA U B IIEJIOM MPOTYKTUBHOCTH COOOIIECTB.

[Tonste "mumutupyronuii Gaktop" MPUMEHUMO HE TOJIBKO K Pa3JIMUYHBIM dJIEMEHTaM,
HO U KO BCEM JKojormueckuMm ¢akropam. He penko B kadecTBe JIMMUTHPYIOMIETO (hakTopa
BBICTYNAIOT KOHKYPEHTHBIE OTHOIICHHUS.

VY Kaxa0ro opraHu3Ma B OTHOIICHUU PA3IMYHBIX YKOJIOTHYECKUX (PaKTOPOB CYIIECTBYIOT
npeJenbl BBIHOCIUBOCTH. B 3aBUCMMOCTH OT TOr0, HACKOJBKO IIMPOKH WJIM Y3KH 3TH MPEAEIbL,
pa3IUYaOT IBPUOMOHTHBIE M CTEHOOMOHTHBIE OpPTaHU3MBL. DBPUOMOHTHI CIIOCOOHBI BBIHOCHUTH
HIMPOKYIO aMIUIMTYAY WHTEHCUBHOCTH PA3JIMYHBIX AKOJIOTMYECKUX (hakTOpoB. CTEHOOHOHTHI,
HAIIPOTUB, IEPEHOCHT JIUIITh OUYEHb Y3KHE KOJICOAHHSI MHTCHCUBHOCTH HKOJIOTUYECKOTO (haKTopa.
Hanpumep, npakTuyecku Bce pacTEHUS BIaXKHBIX TPOMHMUYECKUX JIECOB - CTEHOOMOHTHI.

BosHukHOBEHHE B mporiecce OMOTOTUYECKON IBOTIOIUN CTCHOOMOHTHBIX BUOB MOYKHO
paccMaTtpuBaTh Kak (GopMy CHEIUaTU3alid, TMpU KOTOpor Oonbmias 3(PGeKTHBHOCTH
JOCTUTAETCS B yIIepO aJanTHBHOCTH.

TepMmun «akosiornyeckue rpynmns» BBeaeH B 1912 1. b. A. Kennepowm. Llenenanpasiennoe
BBIJICTICHUE DKOJIOTMUECKUX TPYMHN CBs3aHO ¢ uMeHeM [. DmienOepra. Bunmbl BHyTpu rpymin
HUKOI'/Ia He ObIBAIOT TOKJECTBEHHBIMHU IO KOJOTHH, a JUIIb MOA0OHBL. B kauecTBe KpuTepus
OTHECEHMSI K OJHOM 3KOJIOTMYECKOM TpyNIe MOMXKHO HMCIIOJIb30BaTh HE TOJIBKO AKOJOTMYECKHUM
ONTUMYM, HO ¥ CXOJCTBO KOJIOTUYECKUX aMILTUTY] BUAOB. BbleneHue 3KoI0ru4eckoi rpymsl
BO3MOKHO TI0 OJJTHOMY WJTU HECKOJILKUM (PaKTopam, HaIpUMEP MOKHO BBIIEIUTH TPYIIIHI TOJIBKO
0 OTHOUICHWIO K YBJIQXKHEHHIO, a 3aTeM KaXXKIyl0 W3 TPYHI IOCIEeI0BATeNbHO IPOOUTH Ha
MNOATPYIIBI 10 OTHOIIEHHIO K KHUCIOTHOCTH TMOYBBI, CBETY W T. . C yBEJIMYEHHEM YHCIIA
YUTEHHBIX ()aKTOpPOB OOBEM TPYMNIbl YMEHBIIACTCS U CTPEMUTCA K E€AMHHUIIE, YTO OTpa)kaer
WHAUBUIYAILHOCTH YKOJIOTUH KAXKIOTO BUJA. DKOJIOTHUECKHE TPYIIBI MOTYT ObITh BBIJICICHBI C
MOMOIUIbIO OPJUHAIINY -- CIIEHUATBHBIX METOJ0B 00pPa0OTKHU JAaHHBIX O CBSI3U PACTUTEIHLHOCTU U
YCIIOBUH CPEIbl, a TAKIKE C TTIOMOIIBIO SKOJIOTHUYECKHUX KA —CIEIUAIBHBIX TaOIHI], B KOTOPHIX
MPUBOJIATCS IKOJIOTUYECKUE XapaKTEPUCTUKH BHIOB IO OTHOUICHHIO K (hakTopaM cpesibl (LIKaIbl
JI. T'. Pamenckoro, JI. H. Ilpiranosa, I'. Dnnen6epra, E. JlangonsTa u ap.).

[lo oTHOmIEHHMIO K TeMmIlepaType BBIAEISIOT CIEAYIOUINE HKOJIOTMYECKHUE TPYIIIbL:
TepMO(UIbHBIC, WU MEraTepMbl, -- PACTEHHUS C ONTUMYMOM B OOJACTH TOBBIIICHHBIX
TeMrneparyp; KpuopuibHbIE, WJIM MHUKPOTEPMBI, -- pPACT€HUSA, OOWTAIOUIME MPU HUZKHUX
TEMIIEpaTypax; ME30T€PMHBbIE pACTEHUs 3aHUMAIOT IPOMEKYTOUYHOE TMOJOXKEHHE MEXKITY
TepMOPUIBLHBIMU U KPUO(PWIBHBIMU (pacTeHUs] YMEPEHHBIX 30H). PacTenus, mpouspacraromnime



HA XOJIOAHBIX W BJIQXKHBIX TOYBAaX, HO HCIBITHIBAIONINE HEIOCTATOK BJAard M3 3a HU3KHUX
TEMIIEPATyp, BBIACISIOT B CAMOCTOSTEIBHYIO SKOJIOTUYECKYIO TPYIITY — ICHXPOMUTH (MHOTHE
0O0JIOTHBIC, TYHIPOBbIE M BBICOKOTOPHBIE KYCTAaPHUYKH M KYCTApHUKH). PacTeHus cyxux u
XOJIOAHBIX MECTOOOMTAHHMM (CYyXHX CKaJl, TeCYaHbIX TYHAP) OTHOCAT K KpHOpHUTaM, KOTOPHIC B
HKOJIOTUYECKOM OTHOIICHHM ONM3KH K MCUXpoduTraM M CBSI3aHBl C HUMH NEPEXOAHBIMH
¢dopmamu. [lo OTHOWIIEHWIO K CBETY BBIACISIIOT CJCIYIONIUE HKOJIOTUYECKHE TpymMIbl:])
CBETOJIFOOMBBIC PACTEHUsS, WU TeIHO(MUTHI, MPUYPOUEHBI K OTKPHITHIM MPOCTPAHCTBAM U HE
NEPEHOCAT CHIIBHOTO 3aTCHEHHS (PKOJIOTUYECKHH ONTHMYM HaXOIHWTCS B OOJACTH IOJIHOTO
COJTHEYHOT'O OCBEILEHHS); 2) TEHEBBIHOCIMBBIC PACTCHUS, UJIM TeMUCIIMODUTHI, JIy4lle PacTyT U
pa3BUBAIOTCS TIPU TOJHON OCBEIICHHOCTH, HO XOPOIIO aJaNTHPYIOTCS U K CI1aboOMy CBETY
(mMpoxasi 3KoJ0rnyeckast aMIUIMTY 1A TI0 OTHOILICHHIO K CBETY); 3) TEHEIOOUBBIC PACTEHUS, I
CIO(MUTHI, )KUBYT B YCIOBHSX HHU3KOW OCBEIICHHOCTH W HE TEPEHOCST IOJIHOTO OCBEIICHHS
(9KOJIOTUYECKH ONITUMYM HaXOIUTCs B 001acTH c1aboil OCBEIIECHHOCTH).

[To oTHOWmIEHHIO K CIIOCOOY PETYIUPOBAHMS BOJHOTO PEXHMA PACTCHHS Pa3IesIOT Ha
JIBE 9KOJIOTUYECKHE TPYIIbL: 1) MOWKUIOTHAPHIHBIC PACTEHUS HE CITIOCOOHBI PETryIUpOBaTh CBOM
BOJIHBII PEKUM B CBSI3M C OTCYTCTBUEM MPHUCIIOCOOJICHUH TSI 3alIUTHI OT HCTIapEeHUs (Ha3eMHBIC
BOJIOPOCIIH, JINIIAWHUKH, HEKOTOPbIE MXU M MAlOPOTHUKH, HEMHOTOUUCIICHHBIE MTPEJICTABUTEIH
MOKPHITOCEMEHHBIX PACTEHHI); 2) TOMEOTHAPUIHBIC, U TOMOWOTUIPUIHBIC, PACTCHUS UMEIOT
CHelMaNbHbIe MPHUCIIOCOONCHUS Ui PErYSIIMA BOJHOTO pPEXUMa, HANpUMEp YCThUYHBIC
ammaparbl, BOJAOHETPOHUIIAEMBIE KJIETOYHBIE O0OJOYKM W JAp. (MoJaBisroniee OOJNBIIMHCTBO
BBICHIMX COCYJHUCTBIX PACTCHUN, POPMHUPYIOUINX PACTUTEIBHBIN TOKPOB 3eMIIN).

[To mprypo4eHHOCTH K MECTOOOUTAHUSM C PA3HBIMU YCJIOBHUSMH YBIQ)KHEHUS BBIICISIOT
TUIPOGUTHI, TeNOPUTHI, TUTPOGUTHI, Me30(pUTHI, KcepoduTsl. I APOdUTH --BOAHBIE pacTeHUs,
CBOOOJTHO TUTABAIOUIME WJIM YKOPCHSIONIMECS Ha JIHE BOJOEMa M TOJHOCTHIO MOTPYKCHHBIC B
BOJY, MHOTJAa C TUIABAIONIMMH HAa MOBEPXHOCTH JMCTHSIMH WM BBICTABICHHBIMH HaJ BOIOH
COIBETHsMH (HarpuMep, KyBIIMHKA Oemast). ['enoduTsl -- 3eMHOBOJIHBIE PAaCcTEHUS, PacTyIIUe
KaK B BOJIC, TaK U B MIEPEYBIAXHEHHBIX MECTOOOUTAHUSIX (HAIPUMEP TPOCTHUK OOBIKHOBEHHBIH ).
['urpoduthl - pacTeHus: W30BITOYHO YBIAKHEHHBIX MECTOOOWUTAHHHA C BBICOKOW BIQXKHOCTBHIO
BO3/yXa U MOYBHI. | UTPOQUTHI HECTIOCOOHBI BEIHOCHTD J1a)K€ HE3HAYUTEIBHYIO IMOTEPIO BOABI, Y
HUX HET NMPUCTOCOOJICHUH, OrpaHMYMBAIONIMX PACXOM BOIBL. PasznmuuaroT TeHeBble TUTPODHUTHL,
IPOM3PACTAIOIINE O] IOJIOTOM CBHIPBIX JIECOB (HAmpuMep, KHUCIHMIA OOBIKHOBEHHAs), H
CBETOBBIC THTPOQUTHI, MPHYPOUECHHBIE K XOPOIIO OCBEHICHHBIM MECTOOOMTAHUSM (HaIrpuMmep,
KaJTy)XKHHALA 00JI0THAs1). Me30(UTHI -- paCTeHUs1, IPOU3PACTAIOIINE B YCIOBUAX CPEAHEro (T. e.
JIOCTAaTOYHOTO, HO HE W30BITOYHOTO)yBinaxHeHHs. K me3odutam OTHOCATCS PacTeHHS JIyroOB,
TPaBSHOTO TIOKPOBA JIECOB, MHOTHME JIMCTBEHHBIC JPEBECHBIE M KYCTAPHUKOBBIC IMOPOJIBI U3
obyacteil yMEpeHHOBJIAXHOTO KiuMara. KcepoduTel - pacTeHHs CyXHX MECTOOOWTaHH,
CIOCOOHBIC TEPEHOCUTh 3HAYUTEIbHBIA HENOCTATOK BJAard -- MOYBEHHYI0 U aTMoc(hepHYyIo
3acyxy. B 3aBHCHMOCTH OT OCOOCHHOCTEW CTPOCHHS M CIIOCOOOB PETYISIIIMA BOJAHOTO PEKHMa
BBIJICJIAIOT HECKOJIBKO PAa3sHOBUAHOCTEH KCepo(UTOB: 3yKcepo(UTH HMEIOT CPaBHUTEIHHO
HETJITYOOKYIO, XOPOIIIO Pa3BUTYI0 KOPHEBYIO CHCTEMY M Jp. KCepOMOp(HBIE YEPTHI, a B 3aCyXy
CHJIBHO COKpAIAIOT TPAHCIHPALUIO, XOPOILIO BBIHOCAT TIyOOKOe 00€3BOXKMBAHHME M IEPErpeB
(Hampumep OE3NMUCTHBIE MYCTHIHHBIE KYCTapHUKH -- cakcayibl, 3deapa); TeMUKCepO(HUTHI
UMEIOTIITYOOKHE KOPHH, HEPEIKO JOCTUTAlOIIUe TPYHTOBBIX BOJ, MOTIMYAIOTCS WHTCHCHUBHOM
TpaHcTupale (HarpuMep BEepOTIOKbS KOJIOYKA); MOWKIIOKCEPO(DHUTHI -- 3aCYyXOYCTONYHBBIC
pacTeHus: ¢ TMOWKWJIOTHUAPHIHBIM THUIIOM PEryJISLUUBOIHOIO OOMEHAa, KOTOpble MEepPEHOCST
3aCyXy B COCTOSIHMM aHaOWo3a (Hampumep, JHUIIAHHUKH); CYKKYJIEHTBI -- PACTCHHUSC COYHBIMU
MSICHCTBIMHU JIUCTHSIMHU WM CTEOJISIMH, B KOTOPBIX 3amacaeTcs Boja (HapuMep OYUTOK €IKUI).

[To oTHOWIEHWIO K TPAHYIOMETPHUYECKOMY COCTaBy ITOYBH TOJCTHJIAIOIINX ITOPOJ
pa3IMyaroT SKOJOTHYECKUE TPYIIBL: ICaMMOMUTHI --paCTeHHS, PUCTIOCOOIEHHBIE K OOUTaHHIO
Ha TOJBIKHBIX MECUaHBIX CyOCTpaTax, MeIUTO(GHUTHI -- PACTEHHS TJIUHHUCTHIX CYyOCTpaToB,
QIEBPUTOPUTHI -- PACTEHUSI CYTJMHHUCTBIX M CYNECYaHBIX CyOCTPaTOB, XacMO(HUTHI —pacTCHUS
MICOHUCTBIX CyOCTPaTOB, METPODUTHI, UII TUTOPHUTHI, -paCTEHUSI TNIOTHBIX CKAJILHBIX IMTOPO/I.



[To OTHOIIEHWIO K KHCIOTHOCTH TOYBBI PA3MUYAIOT alUAOPuiIbl (CM. ALUAO(QHIbHBIE
pacTeHusi), MPEANOYUTAIONINE KUCIbIE MOYBBI, HEUTPOMIBI - PacTeHUs] MOYB CHEUTpaJIbHOM
peakiuel (siceHb OOBIKHOBEHHBIH, CHBITh OOBIKHOBEHHas!), 0a3u(UiIbl -- pacCTEHUS LIETOYHBIX
MOYB(JTIOIIEpHA XMEJECBUIHASA, TUMbsSH Mapmamia, cakcayn), uWHAuG(EpeHTHbIE BUIBI --
pacteHus ¢  IIMPOKOM  DKOJIOTMYECKOM  aMIUIMTYAOW,  JKUBYIIME B  IIUPOKOM
JTNATIa30HEKUCIOTHOCTH (COCHA OOBIKHOBEHHA ).

HexoTtopblie pacTeHus: MPOSBISAIOT MOJIOKUTENBHYIO PEaKIUI0 Ha BBICOKOE COJEpKaHHE
COJICH KaJbITUs. DTO - KaIbleuiIbl (JTMCTBEHHUIIA CHOUPCKast, OYK JICCHOM).

[TpoTuBOMIONOXKHAS TPyNNa PacCTeHUN -- KajbledoObl, mpou3pacTaiomue Ha 6010Tax U
KHUCTIBIX MOYBax (Bepeck, BoJAsHUKA). OTHOIIEHNE PAaCTEHUN K COJIEP)KaHUIO KalbLMs B MOYBE,
KaK MpaBWJIo, OOpAaTHO MX OTHOMICHUIO K pH mouBeHHOro pacTBopa: Ha KapOOHATHBIX MOYBAaX
nmpou3pacTaroT 0a3u@uibl, OOJBITUHCTBO U3 KOTOPBIX OTHOCUTCS K anua0(OOHBIM PACTEHUSM,
i araodo6am. HarpoTtus, aniuaouiibHele pacTeHUS SBISIOTCS Kaabliepodbamu.

[lo oTHomIeHUIO K 00mIEeMy OOraTCTBY MOYBBI Pa3iNyaloT CJIEAYIOIINE SKOJOTHYECKHE
TPYNIIBI:  OMUTOTPO(HBIE PACTEHHS, WIU OJUTOTPOQBI, JOBOJBCTBYIOIIUECS HEOOIBUIINM
KOJIMYECTBOM MUTATEIbHBIX BEIIECTB, ME30TPOPHBIE PACTEHUS, WU ME30TPO(bI, IPUYPOUCHHBIE
K MOYBaM CO CpegHei 00eCreueHHOCTHhIO 3JEMEHTAaMH MHUHEpPAIbHOTO MUTAaHUsS; IBTPO(]HBIC
pacTeHus, Wi 3BTPO(dbI, pacpOCTpaHEHHbIE MPEUMYIIECTBEHHO Ha IUIOAOPOJIHBIX IMOYBAX.
Pactenus, ocobo TpeboBaTenbHBIE K IMOBBIIIEHHOMY COAEP)KaHUIO a30Ta B IOYBE, HA3bIBAIOT
HUTpodMIaMH (MaJIMHA, KpaIiBa).

OT 5KOJIOTUYECKHUX TPYII CIEAYEeT OTINYATh HKOJOTOLEHOTUYECKHUE TPYIIIBI -- TPYIIIIBI
BUJIOB pAacCTEHUil, CXOJHBIX IO OTHOIIEHHI0O K COBOKYMHOCTH SKOJOTHYECKHX (DaKTOpOB,
OpUcyIx OuoTonaMm Toro Wi mHoro Tuma. Hamp., ans necoB Boctounoit EBponsl BeigeneHb!
CIEYIOIINE HKOJIOTO-IIEHOTUYECKHE TpyHmnbl: OopeanbHas JecHas (BUIbl COMKHYTBIX
TEMHOXBOWHBIX JIECOB); OOpeasbHasi OmymIe4yHas (BHJbI, pacTyIIMe B «OKHAX» M Ha OIyIIKax
TEMHOXBOWHBIX JIECOB); HEMOpaJbHasl JecHasl (BUIbl COMKHYTBHIX IIHPOKOJUCTBEHHBIX JIECOB);
HEMOpaJbHas omymieyHas (BHIbI, IPHYPOUCHHBIE K «OKHAM» M OIyIIKaM HIMPOKOJIMCTBEHHBIX
JecoB); HUTpO(DHIIbHAS JiecHas (BHIBI COMKHYTBIX YEPHOOJIBXOBBIX JIECOB); HHUTPO(HMIbHAS
omnymeyHasi (BUAbI Pa3peKEHHBIX YEPHOOJIbXOBBIX JIECOB); OOpoBasi jecHas (BHIbI COMKHYTBIX
COCHOBBIX JIECOB CEBEPHOM YacTH JIECHOM 30HBI); OOpoBas omymiedHas (BUIbI pa3peKEHHBIX
COCHOBBIX JIECOB F0’KHOM YaCTH JIECHOTO T10sica) U JIp.

4. CTtpykrypa n AuHamuka ¢purouneHno3on. Kiaccupukanus GuroneHo30B. ArpoueHo3bl

OuTonEeHO03 KaK CHUCTeMa MPEACTaBIsSET CJIOXKHOE OO0pa3oBaHHME, KOTOpPOE CIIEeTyeT
paccMaTpuBaTh Kak CBOEOOpasHyl0 MNPHUPOAHYIO cuctemy. JIio6oi (UTOLEHO3 COCTOUT H3
Pa3IUYHBIX KOMIIOHEHTOB, KaKMM-TO O0pa30M CBA3aHHBIX JIPYr C JIPYroM. DTHU CBA3U MEXIY
Pa3TUYHBIMU BUJOBBIMU TPYIHIaMH OBIBAIOT Pa3UYHBIE U MOITOMY HMEIOT OIPEACICHHYIO
YCTOMYMBOCTH cUcTeMbI. [Ipy oueHb calbIX CBS3SX, CHCTEMa MOXKET OBITh pa3pyllleHa U TaKue
(UTOILIEHO3bI HETB3S HAa3BaTh YCTOWYMBBIMU, OHH MOTYT ObITh OOpEUYCHBI Ha CMEHY.

CtpykTypa U cocTaB (DUTOIIEHO30B 3aBUCHUT OT B3aMMOOTHOIICHHH PAaCTEHUH MEXIY
co0oii u ¢ okpyxkatomieit cpenoit. [Tox cpemoit 0OUTaHNs MOHUMAIOT KOMIUIEKC a0MOTUYECKUX,
OMOTHYECKHUX, aHTPOIIOTEHHBIX (DAKTOPOB.

Kpome monsTHs «cpema oOOWUTaHUS», €CTh TIOHATHE «YCIOBHS CYIIECTBOBAHUS»,
03HAYaloIIee COBOKYITHOCTh XKM3HEHHO HEOOXOIUMBIX (DaKTOpOB cpebl (CBET, TEIUIO, Biara,
MUTATEIbHBIC BEIIECTBA).

DKoTonm — ONpeleNeHHas TEePpUTOpUs WM  aKBAaTOpUs CO  CBOMCTBEHHBIMU
OCOOCHHOCTSIMM TIOYB, TPYHTOB, MHKPOKJIMMAaTa ¥ Jpyrux (akTopoB B HEU3MEHECHHOM
opranu3mamu Bujae. B pe3ynbTare BO3IACHCTBUS Ha OKOTON PACTEHUH, KUBOTHBIX,
MHUKPOOPTIaHU3MOB SKOTOMN IpeBpamaercsa B Ouororn. KaxxaoMmy OHOIIEHO3y CBOWCTBEHEH CBOU
ouoror. [Ipu oHOM 3KOTOIIE B pa3HBIX OMOIIEHO3aX (DOPMUPYIOTCS pa3HbIE OMOTOIIHI.

Pacrenus mpepcraBnsitoT TpeOOBaHUS K cpele OOUTAaHUS B COOTBETCTBHH CO CBOCH
HACJIEICTBEHHOCTHIO, 00YCIIOBJICHHON UX MPOUCXO0XKACHUEM U3 ONPEIEICHHBIX TPUPOIHBIX 30H.



Hnouxamopnvie ceoticmea pacmenuu u ¢pumoyero3o8. VIcnoab30BaHUE TUKOPACTYILUX
pacTeHHMii B KayecTBe WHIMKaTopa (IOKa3zaress) TeX MWJIM HMHBIX MOYBEHHO-KIMMATHUYECKUX
YCIIOBUHM TpUMeEHsIeTCsl m3AaBHa. VHIMKAaTOpaMu MPUPOIHBIX YCIOBUH MOTYT OBITh KaK BHIBI
pacTeHuii, TaKk U pacTUTeNbHbIE coobmiecTBa. Cpeny BUAOB PACTEHUN JTYyYIIUMH WHANKATOPAMHU
CIIy’)KaT BHJBI C Y3KOH 5KOJOrMYecKOW aMIUTUTyAoH (cTeHoOHOoHTH). Hampumep, kpamuBa
JBYZIOMHAsI HHAUIUPYET OoraThie a30TOM MOYBHI (TIPH OOJIBIIIOM OOMIIMH M )KH3HECTIOCOOHOCTH).
3akoH “DKOJOrMYecKOW WHAMBHUIYaTbHOCTH PACTEHUN’ TMOCIYXKHMJ TOMYKOM K Oojee
CUCTEMAaTUYECKOMY H3Y4YEHHIO OHKOJIOTMH BHJIOB B CBS3M C HX MPUYPOUYEHHOCTHIO K
OTIpeIeIEHHBIM MECTOOOUTAHUSM, IPUBEIIEMY K CO3AaHUIO SKOJIOTHYECKUX LKA

Hayunoe HampaBieHue, HCIONB3YIONIEE PACTEHHSI M PACTUTENBbHBIM TMOKPOB JUIs
OTIpeNIeNIeHUs] KOJIOTHUECKUX CBOMCTB MECTOOOMTAHUH, MONYYMIIO HA3BaHHE WHAWKALMOHHOM
reo0oTanuku. bonbioit BKkIag B pa3BUTHE WHIWKAITMOHHOW reo0oTaHuku BHecn padbotsl C.B.
Buxtoposa, b.B. Bunorpanosa, E.A. BocTokoBoii u zp.

WuankaTopaMu MECTOOOMTAaHUM CIIy)KaT Takke (DUTOIEHO3bI, T.K. OHU IPUYPOUEHBI K
OTIpENIeICHHBIM YCIIOBHSIM Cpelibl. AHAIM3 PAcTUTEIBHOTO TOKPOBAa — OJUH M3 OOBEKTHBHBIX
CPEICTB MHAUKAIMH [TOYBBHI.

Knaccugpukayus ¢umoyenozoe. PacTuTenbHbII TOKPOB pazHOOOpa3eH, M IOITOMY,
YTOOBI MPABWJIBHO YYUTHIBATh U UCIOJB30BaTh PAaCTUTENIbHBIE PECYpChbl, HEOOXOAUMO BCE ITO
MHOrooOpas3ue TpHBECTH B ONPEACICHHYIO CHCTeMy, T.e. KiaccupuiupoBars. Cremyer
pasznuuath KiaccupuKanuio (GIopbl M paCTUTEILHOTO MOKpoBa. OCHOBHI KiaaccubuKaIuu (Haopbl
3aJ10’keHbl 1BeICcKUM yueHbIM Kapiom Jlunneem. O ommcan okono 1200 ponoB pacteHmid,
yctanoBui 6osee 8000 BumoB. s BunoB pactenuii K. JInaHEH npeayioKuT 1BOMHBIC Ha3BaHUS
(OmHapHY!0O HOMEHKJATypy) Ha JaTMHCKOM s3bIke. B Ha3BaHuM BHJA TIEpBOE CIOBO
(cymecTBUTEnBEHOE) 0003HAYAET poja, BTOopoe (mpriaratenbHoe) oOo3HauvaeT Buia. Hampumep,
kaeBep ayroBoit (Trifolium pratanse L.). bBykBa «L» o3nauaet, uro Bua onucad K. JluHueewm.
JIBoiiHble Ha3BaHUS YKa3bIBAIOT Ha POJCTBO MEXAY BUIAMH, MPOUCXOXKICHHE MX OT OOILIEro
npeaka. CxoaHele poJsl 00BEIUHSIOT B ceMelcTBa. Tak, poja KiIeBep BMECTE C pOJiaMH JIIOLEpHA
(Medicago), unmna (Lathurus), ropox (Pisum) u npyrumMu OTHOCHTCS K CEMEHCTBY OOOOBBIX
(Zeguminosae). CemelicTBa 00BEIUHSIOTCS B MOPSIKH, MOPSAKH — B KJIACChI, KJIAcChl — B
OT/IETbI (THIIBI).

OcHoBHas eMHUIA KIIacCU(UKALMU PaCTUTENFHOIO MOKpoBa — acconuanus. B 1910 .
Ha bproccenbckom O0TaHMYECKOM KOHTrpecce ObUIO TPUHATO CIIEAYIollee OIpeaeeHne
accoluanuu: «Accoluanus ecTh pacCTUTENIbHOE COOOIIECTBO OIMPENEIIEHHOTO (PIIOPUCTHYECKOTO
COCTaBa C OCOOBIMH YCIIOBUSIMH CYIIIECTBOBAaHMS, 0CO00M (PU3MOHOMUEH», T. €. aCCOIHAIUI —
3T0 THN (puroneHo3a. PUTOLEHO3 — MOHATHE KOHKPETHOE, OH IMPUYPOUEH K ONpeAeTICHHOU
TeppUTOpUU. Accoumanus ke Kak Tl ¢uToleHo3a adcTtpakTHa. Hampumep, accoumanus
«CJIBHUK KUCIWYHBIA» XapakTepHa J[UIsi MHOTMX palOHOB FOKHOW Tar'M M XBOMHO-
HIMPOKOJINCTBEHHBIX JeCOB. Bce eNpHUKHM-KMCIUYHMKU CXOAHBI MO TOCHOJCTBYIOIIMM B HX
sApycax U CHUHY3HMSIX BUAAM pacTeHUU. Spychl IpeBOCTOS 0Opa30BaHbl €JbI0, MOAJIECOK COCTOUT
U3 psIOUHBI, KPYIIUHBI, UB U JIp.; B TPaBSHO-KYCTaPHUUYKOBOM IOKPOBE IOCTIOACTBYET KUCIIHIIA,
OMOXOBEHHE ci1aboe, mpeodiagaer Mox miueyposuii [lpedepa.

Krnaccudukannonisle CUCTEMbl pacTUTEIbHOCTH B Poccuu CTposATCS MO NPUHIUIY
(UTOLIEHOTHYECKOTO CXOJCTBA, BBIPAXKAIOMIETOCS B HAIWYHNM B COOOIIECTBaX OOMIMX
JOMUHAHTOB, 31U(GUKATOPOB U KU3HEHHBIX (opM. Ilpu BbaeneHun enuHui Oosee BBICOKOTO
paHra y4uThIBaeTCs SKOJIOrnyeckast U (pu3noIoruuecKkasi 01M30CTh 3AUPHUKATOPOB.

B Poccunm nmpuHSTO  BBLAENATH  CIEAYIONIME  TAaKCOHOMHYECKHE  KaTeropuu
pacTUTENIBHOCTU: acCOolManus, Tpynmna accouuanui, Qopmanus, rpynmna Qopmaruii, Kiacc
dbopmaruii, TUIT pacTUTEILHOCTH. VHOT/Ia IPUMEHSIOT TaK)Ke TaKCOH — KJIACC acCOLMAIMKN U
HekoTopele apyrue. K accoumanuy OTHOCAT (UTOLEHO3bI C OJHOPOAHBIM BHJIOBBIM COCTaBOM,
OJIMHAKOBOM CTPYKTYpOH, TMPUYPOUEHHOCTHIO K CXOIHBIM YCJIOBHUSIM MECTOOOHUTAHUS.
Acconuanyy BBIIEISIOT 10 OAHOPOAHOCTH BUIOBOTO COCTaBa, HO HE IO TOJHON OOIIHOCTH.
OO61muKMHU AOHKHBI OBITh TOMUHAHTHI U COTOMUHAHTBHI.



K rpynne accoumaiuii OTHOCST BC€ acCOIMALMU, PA3IUYAIOIIUECS 10 COCTaBY OJIHOTO U3
APYCOB IPU TOXKJIECTBE OCHOBHBIX OCOOECHHOCTEW OCTAJIBHBIX SIPYCOB, B TOM YHCIJE IJIaBHOTO
spyca: Tak, rpynmna accoruanuii eTbHUKH 3eJIEHOMOITHBIE 00BEMHSIET aCCOIMAIIUY ETHbHUKOB, B
MOXOBO-JIHIIIAHHUKOBOM MOKPOBE KOTOPBIX MpeoliafaioT 3elieHble MXU. B ee coctaB BXOIAT
accollMalii  eJIbHUK OpYCHHYHO-3€JICHOMOITHBINA, YEePHUYHO-3€JICHOMOIIHBIN, KUCIUYHBINA
3€JICHOMOIITHBIN 1 3€JIEHOMOIIIHBIN YHCTHIN (0€3 KyCTapHUYKOB).

B dopmanmro BXxogaT ~— rpymmbl  accolManuii, — XapaKTepU3YIOIIHeCs  OONIMMH
saupukaTopaMu. Tak, B Ta@KHBIX JiecaX pa3iMyaloT GopMalluu: eI eBPOTICHCKON U CHOMPCKOM,
COCHBI OOBIKHOBEHHOM, Oepe3bl moBucion. dopmaiiis — OCHOBHAs TAKCOHOMHMYECKAsl SIMHULIA
CpEIHEero paHra.

K rpynne ¢opmaruii oTHOCAT Takue Gpopmaruu, 30UPUKATOPbl KOTOPHIX MPUHAAIEKAT K
oHOM )u3HeHHoU popme. Tak, hopmanuu enu cuOUPCKON U €BPOTICHCKOM, MUXTHI CHOMPCKON U
JIPYTUX TEHEBBIHOCIHMBBIX XBOWHBIX JIEPEBHEB 00pa3ylOT Tpymmy (opManuii TEMHOXBOWHBIC
neca. A ¢opmaru CBETOJTIOOUBBIX XBOWHBIX JCPEBbhEB (COCHBI OOBIKHOBECHHOM, JIMCTBEHHUIIBI
CHOMPCKON JAp.) COCTaBISIOT rpymmy ¢dopMmanuil CBETIOXBOMHbIE Jeca. ['pynmnbl dopmaruii ¢
saupUKaTOpaMU, CXOJHBIMU IO XKU3HEHHOU (opMe, 0ObeIUHSIOT B Kiacchl (popmanuid. Tak,
rpynmsl popManuii TEMHOXBOWHBIX M CBETJIOXBOMHBIX JIECOB OOBEAMHSIOT B KiIacc (hopMariuii
XBOHWHBIC Jieca. [ pynmibl hopMaiuii METKOJIMCTBEHHBIX U MTMPOKOJIUCTBEHHBIX JIECOB YMEPEHHOM
30HBI 00pa3yIoT Kiacc popmariuii TMCTBEHHBIC Jieca C OMaaroIIei Ha 3UMY JIMCTBOM.

Kmaccor opmaruii 00beMHSIIOT B THUIN pacTUTeNbHOCTH. Hambomee mpaBUIBLHO THII
PaCTUTENBLHOCTH BBIACIATH N0 MOp(donoro-skomoruyeckuM npusHakam. Kimaccel ¢opmarimit
XBOMHbBIE W JIUCTBEHHBIC Jieca C OMAaJarolleil Ha 3UMY JUCTBOM OTHOCAT K JIECHOMY THUITY
pacTUTENBHOCTH (Jieca). BBIOENAIOT CleayroIue OCHOBHBIC THIIBI PACTUTEIBHOCTH: JIECHAs,
00J0THAas, JIyroBasi, CTelHas1, TOMMEHHas.

PaccmotpenHas BhIlie cucreMa KiacCu(UKAIMKA PACTUTENLHOCTH— CYOOpAMHAIIMOHHAS,
TaK Kak MpeJCTaBlIeHa PSIIOM TAKCOHOB, IMOCIEI0BATENbHO MOAUYHUHSIOMIUXCSI OAUH IPYTOMY.

Haspanwne acconuariy Jal0T Ha PyCCKOM M JJATHHCKOM SI3BIKaX MO0 JOMUHAHTHBIM BHIaM
ApyCOB pacCTUTENLHOCTH B coobmiectBe. Hampumep, eciau B JIpeBOCTOE Jjeca TOCHOJCTBYET
COCHA, B TPABSIHO-KYCTAPHUYIKOBOM MTOKPOBE — BEPECK, & B MOXOBO-JTUIITIATHIKOBOM MTOKPOBE —
JUTIANHUKA, TO ATa acCOIMaIrs OyJIeT Ha3bIBAThCS COCHSIK BEPECKOBO-IHMITAWHUKOBLIN. Eciu B
JECHOM (PUTOIIEHO3€ JOCTATOYHO XOPOIIO BRIPAKEH TOJIECOK, TO TOMHHATHBIC BUJIBI TOJIECKA
TaK)Ke BKIIIOYAIOT B HA3BaHHE aCCOLUAIIUU — EJIbHUK JICIINHOBO-KUCIUYHBIH.

Pycckue Ha3BaHUs JIYTOBBIX aCCOLMALIMM MOXKHO JaBaTh, IOATOMY K€ IpuHuuny. IIpu
3TOM IO MOCTAHOBJICHHIO OOTAaHMYECKOTO KOHTpecca mpeoliaaroliee B acColUalui pacTeHue
CTaBAT B HAa3BaHWHM HAa TMIOCJIEIHEE MECTO — AYIIMCTOKOJIOCKOBO-TYTOBOOBCSHUIIUEBAS
accormanus. [IpuMEHSIOT Tak)Ke CIeAYIOMUA Crmoco0 Ha3BaHHWsS aCCOIMAIIMN: TOMHUHAHTHI -
OTHOCSIIIIECS K OJHOMY SIPYCYy, COCOUHSIOT 3HAKOM « + », a K Pa3sHbIM — 3HAKOM «—».
Hampumep, TMCOXBOCT JIyroBoi + €xa cOOpHast — MYIIMCTBIA KOJIOCOK. VICIonb3y0T HapoaHbIe
Ha3BaHUS: 00p, CyOOph H IIp.

HaumenoBanue accoumanuii Ha JATUHCKOM SI3bIKE MOXKET COCTOSITh M3 JIBYX CJIOB.
Hampumep, accommanus enbHUK-KucaU4HUK:Piceetum oxalidosum. Ha3zanue oGpa3oBaHOo u3
KOpHS JTJAaTUHCKOTO Ha3BaHWs >audukarTopa enrn —Picea (K KOTopoMy MpHOaBISIOT OKOHYAHUE
«etumy») M KOpHS JATUHCKOTO Ha3BaHUs cyOdaudukatopa kuciuisl — Oxalis (kK KoTopomy
MPUOABIISAIOT OKOHYAHUE «OSUMY).

Nmeetcs MHOTO KiaccuuKauii Mo MOYBEHHOMY MOKPOBY, IPU OMUCAHUH (PUTOIEHO30B
OCOOCHHO CJIOXHBIX, COOJIIOIaeTCS CTPOroe COMOJUMHEHHE EOUHUI] Pa3IMYHOrO paHra.
Knaccudukanust GUTOIIEeHO30B HY)KHA JUISI M3yYEHUS], NITUTEIILHOTO MOHUTOPUHTA, MPOCIEAUTD
HaJIMYue CYKIECCH, AJIs MPAaKTUYECKUX LIeJiel — Ui CO3/1aHus KapT Pa3IUYHbIX PaCTUTEIbHbIX
tepputopuii. Ilepen coctaBieHneM KapT MPOBOAAT KJIACCH(UKAIMIO PACTUTEIHLHOTO MOKPOBA,
o0creoBaHUE PACTUTENBHOCTH, KOTOpasi BCTPEYaeTCsl.



2. METOANYECKHE YKA3AHMUA 110 BBIIIOJTHEHUTO
JIABOPATOPHBIX PABOT

2.1 JIaGopatopHas padora Ne 1 (2 yaca).
Tema: «PacturenbHas kineTka»

2.1.1 Hean padorsi: M3yuuTh CTpOEHHE PAaCTUTEIBHOU KIIETKH, PACCMOTPETH CTPOEHUE
KJIETKU SIHUAECPMBI COUHOM YEIIyH JIYKOBHULIBI TyKa

2.1.2 3agauu padoThI:

1.13roroBUTh mpenapaT 3MUAePMbl COYHOM YEIIyH JTYKOBUIIBI JIYKA.

2. HaliTu u paccMOTpeTh IpU MaJOM YBEIMYEHHUM YYacTOK SIMUIEPMBI, COCTOSIIMHN U3

OJTHOTO CJIOSI KJIIETOK € XOPOILIO 3aMETHBIMU SIPAMH.

3. M3yuuTh cTpOCHHE KIETKU MpHU OOJIBIIOM YBEIHMUECHHH CHAvala B Karjie BOAbI, a 3aTeM

B pacTBOpE MoJa B MOJIUIE KaTus.

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

5. I3roToBUTH npenapar JIMCTA 3JIOJIEH.

6. Paccmotperp oOImiee CTpoeHHE JHCTa MPU MajoOM YBEIMYCHHH. 3apHUCOBATh €ro
KOHTYPBI U CPEJHIOIO KUJIKY.

7. Paccmorpers Kkpail nmcra mpu OoJbIIOM yBennueHHHM. HalTh mapeHXUMHBIE U
IIPO3EHXUMHBIE KIIETKH.

8. HccnenoBaTh COAEPKUMOE KIJIETOK, HAWTH XJIOPOIUIACTBI U OOHApYXUTh B HUX
MEepBUYHBIN ((POTOCHHTETHUECKUIT) KpaxMaJl.

9. 3apucoBaTh MATH-IIECTh MPO3EHXUMHBIX M NAPEHXUMHBIX KJIETOK C XJIOPOIUIACTaMu, a
TaKXe OJIHY KJIETKY C XJIOPOIUIACTAMU U NMEPBUYHBIM KPaxMaJloM B HEHl U cienaTh 0003HAYCHMSL.

2.1.3 IlepeyeHb NnpudOPOB, MaTEPHAIOB, HCI0JIb3yeMbIX B J1a0opaTopHoii padoTe:

1. Jluctes snoneu (Elodea canadensis).

1. JlykoBuna iyka (Allium cepa),

2. pacTBOp Moaa B oauAe Kausl.

3. Muxkpockorn

2.1.4 Onucanue (xox) padoTpi:

XopomuM 00bEKTOM Il U3YYCHHSI CTPOCHUS KIIETKH SBISETCS KOXKUIIA JTYKOBUIIBI JTyKa.

VYaamuB cyxue dYellyd, KOHYMKOM OCTPOM HIVIBI NMPUIOJHUMAIOT KOKUILY MSCHUCTOU
YelIyd C BBITYKJION MOBEPXHOCTH U CAUPAIOT HEOOBIIYIO OJO0CKY. CHATAs KOKHUIA UMEET BUJ
TOHKOM W HEXHON IJIEHOYKH; €€ KIaayT HapyKHOM CTOPOHOW BBEpX B MOMEMIEHHYIO Ha
IPEIMETHOE CTEKJIO KaIUllo, BOJBI U TIIATEIBHO PACIpPABISAIOT UIJIOW Tak, YTOOBl HUTJE HE
ObUIO MOAOTHYTHIX KpaéB. HakpeiBaioT mpenapaT MOKPOBHBIM CTEKJIOM, M30eras MoNaJaHHs
y3BIPHKOB BO3/YyXa.

IlepenBuras npemnapar, NpU MajJOM YBEIWYCHHM HaXOAAT Y4YacTOK W3 OJHOIO CIOS
KJIETOK C SICHO 3aMETHBIMHU SJJpaMH M LIUTOIIa3MON. BEIOpaHHBIN y4acTOK 00bEKTa MOMEIIAIOT B
LEHTP MOJI 3pEHUS, ¥ JaJIbHeIee H3y4eHue BeyT Ipy OONbIIOM YBEIHUUEHHUH.

Ha npenapare, IpUroToBJI€HHOM B Karule BOABI, XOPOLIO BUJHBI CBETJIbIE CTEHKH KIIETOK,
B KOTOPBIX IIPA BHUMATEIbHOM PACCMOTPEHUN MOYKHO YBUECTh HEYTOJIIEHHBIE MECTA - ITOPHI.

BHyTpu Ka)X1011 KJIETKH BOJIb KJIETOYHOM CTEHKHU PAaCIIOIOKEHA 3€PHUCTAs LIUTOIIA3Ma,
KOTOpass B HEKOTOPBIX KJIETKaX IEpeceKkaeT MX IOJIOCTU B BHAE Tsked. Snpo obs3aTenbHO
OKPY’KE€HO LUTOIUIa3MOM. B HEM XOPOLIO BUIHBI SAPBILIKH.

B MosoapIx KJIETKax sSApO HAXOAWUTCS B LEHTPAIbHOW YACTH, @ BOKPYT MEXAY TSHKAMM
IIUTOIUIa3Mbl PACIOJIOKEHbl BaKyoOJIM, 3allOJHEHHbIE KJIETOYHBIM COKOM. B 0Oojee crapbix
KJIETKaX AP0 JIEKHUT B MOCTEHHOM CJIO€ IUTOIUIA3MBI, @ BCIO LEHTPAIBHYIO 4acTh 3aHMMAECT
OoJbIIast BAKYOJTb.

I'panuna Mexy IUTOIUIA3MOM M BaKyoJIssMU OyJleT BUIHA 3HAUUTENIBHO JIyYllle, €CJId Ha
KJIETKHM IIOIEUCTBOBATh PACTBOPOM HOJa B MOAUIE KallUs, KOTOPBIM SBISETCSA TAKKE PEAKTUBOM
Ha Oenok. Peakuuio mpoBoasT, He CHUMas IIpenapaT co CToJMKa Mukpockona. Kammto pactsopa



Ha CTEKJITHHOW MaJIoUuKe MOAHOCAT K KPar0 MOKPOBHOT'O CTEKJIA, @ C IPOTHUBOIIOIOKHON CTOPOHBI
CTeKJIa KJIaayT GUIbTpOBaIbHYIO0 OyMary. bymara BOUTBIBaeT BOY M3-TTOJ MTOKPOBHOTO CTEKJIA,
a Ha €e MECTO NMPOHHUKAET PEaKTHB. B pe3ynbTare peakuuu OENKH IUTOIIa3Mbl OKPAITUBAIOTCS
B JKEJITBIN I[BET, a OCNKHU s7pa B TEMHO JKENThIM. Bakyonu mpencraBiser codbo Oojiee CBETIIbIC
IIsITHA. CTCHKI/I KJICTOK OCTAKOTCA 6€CLIBGTHI>IMI/I.

['oToBAT BpeMeHHBI penapar jJucta 3yoAer. OOBIYHO MpenapaT He YMEMaeTcs eTUKOM
B TIOJIE 3pEHUs] MHKPOCKONA, HO TEPeIBUTasl €ro, MOXKHO COCTaBUThH ceOe MPEICTaBICHHUE O
dbopMe M OCHOBHBIX 4YepTax €ro CTPOCHHSA. BHYTpM KIETKM 3aroJHEHBI OeCIBETHON
I.IHTOHJIEI?)MOﬁ, B KOTOpyIO HOpr)KGHBI 3CJICHBIC IINIACTUBI - xnoponnacn,l.

PaccmarpuBast kpait nmcrta, ormMedaroT GOpMy W JeTald MPO3ECHXMMHBIX KIETOK H
3y6‘-II/IKOB. 06paIlIaIOT BHUMAHHUC Ha SaOCTpeHHI:IG KOHIIBbI BBITAHYTBIX KJIICTOK, OHH
BKJIMHUBAIOTCSI B TPOMEXKYTKH MEXKIY CMEXKHBIMH TI0 JUIMHE KJIETKAMH W OOCCICUYHBAIOT
MPOYHOE CLEIJICHUE MEXIY 3JIEMEHTaMH Kpas JIMUCTa, YTO MPEeAOXpaHseT €ro OT pa3pbiBa.
BHyTpr mNpO3e€HXMMHBIX KJIETOK XJIOPOILJIACTOB HECKOJIHKO MEHBINE, YeM B MapeHXUMHBIX
KJIETKax.

[Tomerast B mose 3peHUsI MUKPOCKOIIA JKUJIKY JIUCTA, OOHAPYKUBAIOT, YTO OHA COCTOUT
N3 HCCKOJIBKHUX CJIOEB XXHUBBIX HpOI[OJIFOBaTBIX KJICTOK. Kan(;[a;l KJICTKA HUMCECCT KJICTO‘-IHyIO
0007104Ky H JKHBOE cojaepxkumoe. OTMEYaroT, YTO MPO3ECHXUMHBIC DJIEMEHTH JKUJIKU
OTIIMYAIOTCSI OT KJIETOK Kpas JIUCTa Kak OoJiee TOHKOW OOOJOYKOH, TaK U OTCYTCTBHUEM
3a0CTpeHUH Ha KOHIMax. [ maBHass PyHKIUSA 3THX KJIETOK — TPOBEIEHUE BOABI U PaCTBOPEHHBIX
BEIICCTB.

2.2 JIaGopatopHas padora Ne 2 (2 yaca).
Tema: «KiierouHasi CTeHKA U ee BUIOU3MEHECHUSD)
2.2.1 Heap padoTbI: O3HAKOMUTHCA C IUIACTUHOW CHCTEMOH, PAaCCMOTPEThH

XJIOpOIIAaCThI, XPOMOIIIACTHhI, HGfIKOHHaCTBI; O3HAKOMMUMTHCA C OpFaHH3aHHGﬁ n
BUIOU3MCHCHUAMU KJI€TOUYHOM CTECHKH.

2.2.2 3agauu padoThI:
1. TlpuroroBuTh BpeMeHHBII MuKporpenapar jucta 3iozeu (Elodea canadensis) B karute

BOJIbl K PACCMOTPETH XJIOPOILIACTHI.
2. [IpuroToBUTH U PACCMOTPETH MUKPOTIPENAPAThl U3 MSIKOTU 3PENbIX IJI0JJ0B PSAOMHBI

00bIKHOBEHHOM (Sorbus aucuparia), po3sl codaubeii (Rosa canina), B Karisx BoAbI

2.2.3 Ilepevyenn npudOpoOB, MAaTEPHAJIOB, HCIIOJIb3YyeMbIX B J1Aa00paTOPHON padore:

1. Mukpockon

2. IlocTosiHHBIE TpEnapaThl

3. Harsinaele mocoous

2.2.4 Onucanue (xox) padoTsbl:

[IpuroroButs 2 mpemnapara U3 MpeaIoOKeHHBIX 00bEKTOB. J1JIsi 3TOr0 M3BJIeYb HEOOIBIION
KyCOYeK MSIKOTH M3 3peJoro IJiojla, MOMECTUTh €ro B IEHTP MPEAMETHOTO CTeKJa B Karulio
BOJIbI, OCTOPOKHO M3MEJIbYUTh, PA3pPBIXJIUTh C MOMOIBIO JIE3BUSI WM MpEnapoBalIbHON UTJIbI U
HAaKpbITh TOKPOBHBIM CTEKJIOM. [Ipy Manom yBenTMYEHHUM HAWTH y4acTOK €O CBOOOJTHO
JeKAIMMHU KJIETKaMHu, TIpy OOJBIIOM YBETMYEHUH HCCaenoBaTh UX. KIeTKH MMEI0T OKpYTiIyio

¢dopmy. CTEeHKH X O4€Hb TOHKHE. BHYTpH KJIETOK XOPOIIO BUIHBI CKOIIJICHHS] XpOMOILUIAacTOB. B

iogax psOMHBI XPOMOIUTACTHI UMEIOT BBITSAHYTYIO, 3a0CTPEHHYIO, CIIETKa U30THYTYIO0 (opMy, B



KJIEeTKax IUIOJ0B IIUIOBHUMKAa — OBAJIbHYIO, B KJIETKAaX IUIOAAa Tomara Oojiee MWJIM MeEHee
IIapOBUIHYIO, B KJIETKAaX IUIONOB Tepla — IUIACTMHYATYI0 HJIM BEPETEHOBUIHYIO (opMmy.
3apucoBaTh XPOMOIUIACTHI B KJIETKaX MSKOTH 2-X OOBEKTOB, KOTOpble OBUIM BBIOpAaHbBI IS

nzydenus. Crenatb 0003HAUCHUS.

2.3 JlaGopatopnas padora Ne 3 (2 yaca).

Tema: «TkaHu BBICHIMX pacTeHHUH, MX (QYHKIUH, KiIaccu(UKaLus, BO3HUKHOBEHHE,
OCOOEHHOCTH CTPOCHUSDY

2.1.1 Heap padorbl: M3yunth cTpoeHue, Kiaccupukauumioo ©  (yHKIHUU
00pa30BaTeNbHBIX, OCHOBHBIX, IOKPOBHBIX TKaHEH

2.1.2 3agauu padoTsI:

1.13yunth crpoeHue, Kaaccupukauio u GyHKIuH o0pa3oBaTeIbHBIX TKAaHESH

2. U3yuuTh cTpoeHHe, KIacCUPUKAIIIO U QYHKIIMM OCHOBHBIX TKaHEH

3. U3yuuth cTpoeHue, Kinaccupukamnuio U GyHKIMA TTOKPOBHBIX TKaHEH

2.1.3 Ilepevyenn npudOpPoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B J1A00paTOpPHON padore:

1. Mukpockon

2. IlocTosiHHBIE NTpEnapaThl

3. Harsinaele mocoous

2.1.4 Onucanue (xox) padoTsbl:

.PaccmoTpeTs 1 3apucoBaTh KOHUMK KOpHS JIyKa pem4aroro, BbIICINB 30HY ACIAIINXCS
KJIETOK. PaccMOTpeTs MmoJ MalbIM YBEIMYCHHEM U 3apUCOBAaTh KOHYC HApacTaHUs C 3a4yaTKaMH
JUCTHEB (JTUCTOBBIC MPUMOPANH) U OYyTOpKOB OyAylux mouek. PaccMoTpeTh roToBbIN MpemnapaT
MOTIEPEYHOT0 cpe3a crebust Oy3uHbl. O003HAUNTH KaMOUil, 0OpaTUB BHUMaHUE Ha MpPaBUIIHLHBIC
PAABI KJIIETOK 00pa30BaTEeNbHOM TKaHU.

Paccmotpers  mpemapar MOKpOBHBbIE TKaHU IIPU MaJIOM YBEJIMYEHHH, 3apHCOBaTh, OOpaTuB
BHMMAaHUE Ha YCTBUI[A, OTCYTCTBHE XJIOPOIUIACTOB B KJIETKax SMHMAEPMUCA M HAJIMYME HMX B
3aMBIKAIONIUX KJIeTKaxX YCThHll. CpaBHUTH (POPMY 3aMBIKAIOIINX KJIETOK YCTBHIL SMUAEPMHCA JIHUCTA
upuca u Kykypy3bl.  Ha nonepednoM cpese BeTkH Oy3WHBI HAUTU U PacCCMOTPETh NEPUAEPMY U €€
OCHOBHbIe yacTH. Ha TOBEpXHOCTH TPOOKM MOXKHO 3aMETHTh OCTaTKHM smujaepmuca. Haiitu
YEe4yEeBUUKY M 3apUCOBATh, UCHONb3Ys Ul 3TOr0 TOTOBbIA mHpenapar . Ha nmocrosHHoOM mnpenapare
KOpKH ay0a, Oepe3bl, MBbI (TIONEPEYHbIA CIUI) PACCMOTPETh CIIOW, COCTABISIONINE TPETHUYHYIO
HIOKPOBHYIO TKaHb - KOpKY. O003HaYNUTh TKaHU U 3apHCOBaTh

Paccmotpers mpenapar smucra ¢ukyca. OOpaTuTh BHUMaHHE HAa MHOTOCIOMHYIO CTOJIOUYAaTylo |
PBIXJIyIO C TOHKOCTEHHBIMHU KJIETKaMM TKaHb, JISKALYIO MO SMHIEPMUCOM. DTO OyIEeT OCHOBHAS
TKaHb - ACCUMWISLIMOHHAs mMapeHxuMma. KieTku oBanbHOM (DOpMBI 3aIOMHEHBI XJIOPOILIACTAMH.
3apucoBaTh IPYIILY COCETHUX KIIETOK. Paccmotpers mpemapaT cpe3 KOpHA HpHca B 30HE
KOPHEBBIX BOJIOCKOB. Cpazy ke 3a 3110ieMoii (TOKPOBHON TKAHBIO) JISKHUT K LIEHTPY cpe3a OOoIbIIOHN
MACCHB PBIXJIO PACHOJIOKEHHBIX OKPYIJIBIX KJIETOK MOMIOLIAONIEH mapeHxumbl. PaccMoTpers noa
MaJIbIM YBEJIMUEHHUEM U 3apUCOBATh IPYIITY KIETOK.

2.4 JlaGopaTtopHasi padora Ne 4 (2 yaca).
Tema: «IIpoBoasuiue KOMIIEKCHD)
2.1.1 Heab padboThi: U3YyYUTH MPOBOAIINE MYyUYKH

2.1.2 3apayu padoThI:

1. PaccMoTpeTh cocyibl pa3HbIX THUIIOB
2. Oco0eHHOCTH MPOBOASAIINX MTYYKOB MOIPA3IEIAIOTCS



2.1.3 Ilepeyenb NpuOOPOB, MATEPHUAJTOB, HCIIOJIb3yeMbIX B J1a00pPaTOPHON padoTe:

1. Mukpockon

2. ITocTositHHBIE MTpenapaThl

3. Harnsaasie mocooust

2.1.4 Onucanue (xox) padoThi:
[TocrostHHBIN TpenapaT NpoaOIBHOTO cpe3a cTedis ThIKBBI 00bIKHOBEeHHOH -Cucurbita pépoL. -
paccMaTpuBalOT IpU MajoM yBenudeHHH. HaxoasT ydacTok cpesa ¢ cocyaMHu U MEepexosiT Ha
6ombiioe ysenuuenue.llpu 601b1110M yBETMUEHUN U3YYalOT KOJIbYaThle, CIUpabHbIE, CeTUaThIe,
IOPUCTBIE, W CETYATO-MOPUCTBIE cocyAbl. CTEHKM KOJbYaThIX M CIHMPAIbHBIX COCYIIOB
IEJUTIOJIO3HBIE, HeojpeBecHeBImre. Ha mpenapaTe oHM roiy0oro mBera ¢ XOpPOIIO 3aMETHBIMU
OJIPEBECHEBIIMMHU YTOJIIEHUSAMU KpacHOro I1Bera. CTEHKH COCYAOB OOJBIIOrO JHaMeTpa,
onpeBecHeBinre. OHU OKpAIICHBI B KpacHbIN 11BEeT. OTAeNbHbIE CBETJIbIE YUYAaCTKU B HUX - MOPBIL.

9T0 CCTHYATO-TIOPUCTHIC COCyl[bI.3apI/ICOBbIBaIOT COCybI pa3HbIX THIIOB, OAPCBCCHCBIINEC CTCHKU

pacKpaIrBarT KPACHBIM IIBETOM, JICTAIOT COOTBETCTBYIONINE 0003HaueHus (puc. 1).

Mpoctan nepdopaimn

OrafsMaeHHNE TOpL

neHMK cocyaa

Konpuaru#t  Crmpanessf  Ceruaro-nopuorhii

Puc. 1. Tunst cocynos.

Ha Tom ke mpemapare mpu MajoM YBEIMYEHUU HAXOJSAT CUTOBUIHBIE TPYOKH C KJIETKaMH-
cnytHunaMu. [lepexonar Ha OONBIIOE YBENTUYCHUE U U3YYAIOT CTPOCHHE CHUTOBUIHBIX TPYOOK,
CUTOBUJHBIX IUIACTUHOK M KJIETOK CHOYTHHI. B CHUTOBUAHBIX IJIACTUHKAX BUIHBI MEJKHE
OTBEpCTUS. Y3KHE KJIETKU-CIIyTHHIIBI HMEIOT KpyHHbIE fAIpa M TYCTYIO IHTOIUIa3My.
3apuCOBBIBAIOT HECKOJIBKO YJICHHKOB CUTOBHJIHON TPYOKH € TsXKaMU LUTOIUIA3MBI, OJIHOM-

JIBYMSI CHTOBUTHBIMU TUTACTHHKAMHU U KJIETKAMU CITyTHHIIAMHU, JIeTIal0T 0003HaYeHus (puc. 2).



CHTOBMAHAS ILUTACTHHKA

UneHMK CHTOBHMOHOH TpyGKM

Puc. 2. Dnemenmot ¢pnosmvi Ha NPOOOILHOM Cpe3e
IpoBoasimme my4xu

B opranax pacrenmii kcmiema m (prosMa pacrojararoTcs COBMECTHO, 00pa3ys npogoodsuyue
nyuku. Ecnu MeXIy KCHIEMOU U (JI0A9MOM ecTh KaMOUH - nyuxu omxkpvimoie, €CIA KaMOUS HET -
3axkpvimovle. OTKpBITBIE IIYYKH XapakTepHbl I JBYJOJBHBIX TIOKPBITOCEMSHHBIX U
TFOJIOCEMSIHHBIX ~ PACTeHHMH, 3aKpbITble - IS OJHOAOJBHBIX  MOKPBITOCEMSHHBIX U
ManopOTHUKOOOpa3HbIX. B cocraB mydykoB HepeaKo BXOAUT MeXaHUYecKas TKaHb -
ckiepeHxuma. Takue My4YKH Ha3bIBAIOT cocyoucmo-gonoknucmuimy. Kcunema u ¢nosma B
3aKpBITHIX MYy4YKax MO MPOUCXOXKICHUIO nepeuumsl, T.K. (POPMUPYIOTCA U3 npoxamoébus. B
OTKPBITBIX IyYKaX 3HAYUTENbHAS YacTh KCWIEMbl H (JIOAOMBI BO3HUKAECT B pe3yibTare
NEeSTENIbHOCTH KamOus, T.e. OHU 6MOpUYHbl TIPOUCXOXKICHHUE, MOITOMY B COCTaBE OTKPBITHIX
MyYKOB €CTh MEPBUYHAS U BTOPUYHAS KCUJIEMa, a TaKXKe MepBUYHAsI U BTopuuHas (imosMma. [lo
B3aMMHOMY PAaCIOJIOKEHHUIO KCHUJIEMbl U (PIIO3MBI, MPOBOJALIME MYYKH TMOAPA3AEISAIOTCS Ha
KoJIamepanvHvle, OUKOLIAmMepalbHble, KOHYyenmpuyeckue u paouanvhsie (puc. 3).

Puc. 3. Cxema cTpoeHus pa3HbIX THUIIOB TPOBOASAIINX MYyYKOB:

1 — KouTaTepanbHBIN 3aKPBITHIN; 2 — KOJIJIATEPATbHBIN OTKPBITHIN; 3 — OMKOJIIIaTepaIbHBIN
OTKPBITHIN; 4 — aM(prBa3aIbHBIN KOHIICHTPHUUECKUI 3aKPBITHIH, 5 — aM(pUKpHUOpanbHbIN
KOHIIEHTPUYECKUH 3aKPBITHIN; 6 — paguaibHbI TETPAPXHBIN My4OK

2.5 JIaGopatopHas padora Ne S (2 yaca).
Tema: «AHaToMHsi CEMEHHBIX pacTeHui». KomnokBuym
Boranuka kak Hayka. Llenu, 3anaun, paznenst 6otanuku. Vctopus 6otanuku. Ponb pycckux
YUEHBIX B CTAHOBJIEHUU OOTaHUKHU
OT1nrure NpoKapuOTUIECKON KIETKH OT 3YKapUOTHUYECKON. OTINYNE paCTUTEIIBHON KIETKU OT

JKUBOTHOM KieTku. Kiierounas teopusi.



Xumudeckuit coctaB kiaeTku. CTpoeHne, CBOMCTBA U (YHKIIMH KJICTOYHON MEMOpaHHI.
[IpoTomnacT KIETKU U ero KOMIIOHEHTHI, UX CTPYKTYpPa U BBHIIOJIHsIEMbIe (DYHKIIUH. Y CIIOBUS
KU3HEJEATEIBHOCTH NIPOTOILIACTA.

Oc00EHHOCTH CTPOCHHMS KJICTOUYHON CTEHKH PACTEHUs, €€ TPOUCXOXKIeHHE U pocT. CIIOCOOBI
coenuHeHus. [lepBuyHas 1 BTOpUYHas KJIETOYHbIE O0OIOUKH.

Crioco0bl coeTMHEHHST PACTUTENBHBIX KIETOK. BUIOM3MEHEHNS KJI€TOUHON CTEHKH.
HuTora3ma: XMMUYECKH COCTaB, CBOMCTBA M (PyHKIMH. [|BI)KEHHE IUTOILIA3MBI.
Crpoenue, GyHKIIUA U XUMUYECKUM cOCTaB sifipa. CTPOCHHE XPOMOCOM.

Tuns! iactu, ux GyHKIuK. [IMrMeHTsl macTua, MECTOHAXO0XKACHHE B OpraHax pacTeHUH.
CrtpoeHue xJ1opoIruiacra.

Crpoenne u GyHKUUN MUTOXOHIpUH. [TOHATHE O KJIETOYHOM JBIXaHUU.

Crtpoenue u ¢pyHkuun Bakyosieii. CocTaB KIETOYHOTO COKa.

OU3NOIOTUYECKU aKTUBHBIE BEIIECTBA: aHTUOMOTUKY, (PUTOHIUIbI, BATAMUHBI, PUTOrOPMOHBI.
OnnomeMOpanHbie opraHouibl. CTpoeHue 1 QyHKITHH.

Bbe3smemOpanusbie opranonisl. CTpoeHue U QyHKIHH.

DpracTu4ecKkue BeIeCTBA KIETKU.

CriocoObI MOCTYIUIEHUS MUTATENIbHBIX BEUIECTB B KJIEeTKY. [locTymienue Bo/ibl B KJIETKY.
[Toctynnenue Boabl B KIETKy. Typrop, mia3Moin3 U Jem1a3MOIu3.

Tunel neneHus pacTUTENbHBIX KJIETOK (MUTO3, MEHO03, aMUTO3).

2.6 JIaGopatopHas padora Ne 6 (2 yaca).
Tema: «CtpoeHne KOpHD»
2.1.1 Iens pa6oThl: M3YYUTH BHEIIHEE U BHYTPECHHEES CTPOCHHUE KOPHS
2.1.2 3apauym padoThI:
PaccmoTpeTs MHKpoOIpenapar KOpHs.

3apucoBaTh BHYTPEHHEE CTPOCHHE KOPHSI.
0O0603HaYbTE 30HBI KOPHSI.

2.1.3 Ilepevyenn npudOpoOB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B JIAa00paTOpPHON padore:
1. Mukpockon

2. IlocTosiHHBIE TpEnapaTsl

3. Harsinaele mocoous

2.1.4 Onucanue (xox) padoTsbl:

PaccmoTtpets npenapar kopHsi upuca. Ha cpese yxe npu MajioMm yBeIWYEHHUU OOpalaeT
Ha ce0s BHUMaHHE IIMpOKasl MepBUYHAS KOpa, MOKPHITAs OJHUM CJIOEM KIIETOK C KOPHEBBIMU
BOJIOCKAMU - SMHUOJIEMOHM, 3aHMMAlOIIas OOJBIIYI0 YacTh IONEPEYHOIO CEYCHUs KOpHS, H
OTHOCHUTEJIBHO y3Kasi BHYTPEHHSIS YacTh - NEHTPaIbHbIA HUIUHIAp. HapyXHbIi Cl10M nMepBUYHOM
KOpbl OTYETJIMBO BBIPAXKEH TPEXCIOMHOW dK301epMoii. KpynHble MHOTrOrpaHHbIE KJIETKU €€
IUIOTHO COMKHYTBI M HECKOJBKO BBITSHYTHI B paJualibHOM HampasiieHuu. OHU He 00pazyloT
IPABWIBHBIX PAJOB, a 4epeayroTcs Apyr ¢ apyroM. Ilo Mepe oTMupaHUs KOPHEBBIX BOJIOCKOB
CTEHKM KJIETOK JK30JepMbl OMPOOKOBEBAIOT, MPONUTHIBAACH CYOEPMHOM U CTAHOBATCS



HEMPOHUIIAEMBbIMHU HU JUISL BOJBI, HU JJIs Ta30B. DK30/iepMa MPEBPAIIAETCS B TOKPOBHYIO TKaHb
KOpHSI, BBINOJHAIOIIYIO pOJb MPOOKM, HO B OTJIMYMK OT TMOCIHEAHENW TMEepPBUYHYIO IO
npoucxoxaenus. Ha mnpemapare BHUIHO, YTO MPOMYCKHBIE KIJIETKH PACHOJIOKEHBl MOYTH
HAIPOTUB Y4YacTKOB Kcujembl. LleHTpaiabHYyI0 4acTh KOpHS COCTaBisieT HEOOJBLIOW y4acTOK
MEXAHUUYECKON TKaHW COCTOSALIEH M3 KJIETOK C PaBHOMEPHO YTOJILIEHHBIMU OJIPEBECHEBILINMU
KJeTkaMu. Takue e BOJIOKHA (KJIETKM) BKIMHUBAIOTCA MEXAY COCYJaMH U TpaxeudamH,
00pa3yst eMUHBIN EHTPATBHBIA TS MEXaHUIECKOW TKAHU.

3apucoBaTh LEHTPAIbHBIN MWIMHAP C MOPWICTAIONIUM YYacTKOM MEPBUYHON KOPBI.
O003HAUNTh: UEHTPATbHBIA MUIUHAP, COCTOSAIIMN W3 PaJAMaTIBLHOTO TPOBOJSIIEIO ITyYKa
(kcunema, (modMa) W TMEPUIMKIA, TEPBUYHYIO KOPY, COCTOAIIYIO W3 SHIOACPMBI C
MPOIMYCKHBIMU KJIETKaMH, TAPEHXUMBI TIEPBUYHON KOPBI ¥ IK30/IEPMBI, STTUOIIEMY C KOPHEBBIMU
BOJIOCKaMH.

[lepexon oT mepBUYHOrO K BTOPUYHOMY CTpPOEHHUIO KOpHA. Ha mocrostHHOM npenapare
MONEPEYHOI0 Cpe3a MOJOJOr0 KOPHS THIKBBI MOXHO O3HAaKOMHUTBCS C €ro IEpBHUYHBIM
CTpPOCHHEM, a TAaK)Ke YIOBUTH MOMEHT 3aJI0KCHHS U HAYaJIoO JIEATEIbHOCTH KamOus. [lepBudanoe
CTpOEHHE KOPHS THIKBBI B OOIIMX 4YepTax CXOAHO CO CTPOEHUEM KOpHS upuca. Bropuunsie
W3MEHEHUS KOPHS CBSI3aHBI C MOsiBIeHWeM KamOus. [Ipu OoybIIoM yBENTWYEHWH BUIHO, YTO B
LHEHTPAIbHOM IIWJIMHJPE KOPHS THIKBBI MEXKIY PAJAUAIbHBIMUA YYaCTKAMU MEPBUYHON KCHIIEMBI
NOJ KaXJOW TPYNIONH KIETOK TMEPBHUYHON (DIIO3MBI OCTAETCSl CIOH TOHKOCTEHHBIX IKHBBIX
KJIETOK, COXPAaHUBLIMX MEPHUCTEMATUYECKUN XapaKTep, KOTOPbIE HECKOIbKO BBITSHYTHI B
paauaibHOM HANpaBiICHUU W pa3/ieJIeHbl TaHTCHLIHAIbHBIMU TEPErOpOJAKaMU, a B HEKOTOPBIX
MeCTaX BHYTPb OT 3TOTO CJIOSI 3aAMETHBI TOJIBKO YTO 00OPa30BAaBILKECS U €IlIe HE OJIPEBECHEBILINE
cocyabl. Jlenmsmpecs KIETKH OOpa3ylOT MEXIy JydaMd MEPBUYHON KCHUJIEMBl W ydacTKaMU
¢G105MBl BOTHYTHIE AYTM  IMYYKOBOIO KamOWs, KOTOpbleé CBOMMH KOHIAMH YIIHPAIOTCS B
nepuuki. Clenyer 3apucoBaTh YacTh I[EHTPAJIBHOIO LMJIMHJpA C ABYMS JydaMH NEPBUYHOU
KCUJIEMBI, OO0O3HAYUTh: NEPBUYHYIO KCHUJIEMY, KaMOWil, COCyqbl BTOPUYHONH KCHJIEMBI,
BTOPUYHYIO U IEPBUUHYIO (hJI0IMY, IEPULIHKIL.

PaccmoTpeTs BTOpUYHOE CTPOECHHME KOPHS THIKBBI. J[JI1 H3ydeHNs BTOPUYHOTO CTPOCHHUS
KOPHSI THIKBBI MO>KHO BOCITIOJIb30BaThCsl MOCTOSTHHBIM MPEMapaToM MOMEPEeYyHOro cpe3a KOpHS B
30He npoBeneHus. IIpy ManoMm yBeIMYEHMHM HAxXOAIT B CEPEIMHE KOPHS YETHIPEXJIYUYEBYIO
MEPBUYHYIO KCHUJIEMY C 00Jiee KPYITHBIM IIEHTPAIBHBIM COCYIOM M MEITKHUMH, HHOTJA Jlaxe cIado
3aMETHBIMHM JJIEMEHTaMU Kcuiaembl B e€ jaydax. (CxeMaTHyHO 3apucoBaTh U OOO3HAUUTH:
Kceunemy (TMepBUYHASI U BTOPUYHAS, PAAHANbHBIA JTyd), KAMOMAIbHYIO 30HY, BTOPUYHYIO KOPY
(mepBu4Has ¥ BTOpUYHAs (hJI09MBI, TAPEHXHUMA), TPOOKY.

Paccmotpers M 3apucoBaTh OCHOBHBIE THIIBI KOPHEBBIX cHUCTeM. PaccMoTpeTs u
3apucoBaTh MeTaMop(}O3bl KOHEH.

2.7 JlabGopaTtopHas padora Ne 7 ( 2 yaca).
Tema: «Ctpoenue cTebiis APEBECHOTO PACTCHUS.»
2.4.1 Heab padoTsi: 3yunth 0COOCHHOCTH CTPOCHUS
2.4.2 3agauu padoThI:
1. Paccmotpets hyHKImu crebs
2. 3apucoBaTh IPpEBECHBIE BOJIOKHA

2.4.3 Ilepeyenn npudOpPoOB, MAaTEPHAJIOB, HCIIOJb3YeMbIX B JIAa00paTOpPHON padore:
1 Mukpockon

2. IlocTosiHHBIE TpenapaTsl

3. Harsinaele mocoous

2.4.4 Onucanue (xox) padoThbIi:



Crebenb — oceBast 4acThb 1oOera pacTeHUsI, OH MPOBOJIMT IMUTATEIbHBIE U MUHEPAIbHBIC
BEIIECTBA M BEIHOCHT JIMCTHS K CBETY. B cTe0i1e MOTyT OTKIIAIBIBATHCS 3allaCHBIC MUTATEIbHBIE
BEIIeCTBa. AHATOMHYECKOE CTPOCHUE CTEOISI COOTBETCTBYET €T0 IIIaBHBIM (DYHKIIHSM:

e mMpoBoOAsIIel — B cTe0Jie XOPOIIO pa3BUTa CUCTEMA MTPOBOISIINX TKAHEH, KOTopast
CBSI3BIBACT BCE OPTaHbl PACTCHUS;

e OMNOPHOI — C MOMOIILI0 MEXAaHINYECKUX TKAaHEH cTe0elb MOAIePKUBACT BCE HA/I3EMHbBIE
OpraHbl U BBIHOCHUT JIUCT B OJIATONPUSTHBIC YCIIOBUS OCBEIICHUS;

e POCTOBOIi — B cTe0JIe UIMEETCS CUCTEMA MEPUCTEM, TOCPKUBAIOLINX HapacTaHUe
TKaHEH B JJIMHY U TOJIIMHY (BepXyIIeYHbIe, OOKOBBIC, BCTABOYHBIE).

PaccMoTpuM nonepeyuHblii cpe3 TPEXJIETHEN BETKHU JIUIBI TOJ MUKPOCKOIIOM.
Ha nosepxHocTH climiIa JIETKO pa3InyaroTcs Tpu cios. HapykHbIN ClI0M TOHKMA U TEMHBIN —

Kopa. OH COCTOUT U3 Pa3HBIX TKAHEH, PACIOIOKEHHBIX CIOAMH. [ITOTHBINA, CaMbIil IIUPOKUIA
CIIOM, Nexaruii riryoxe,- 3To ApeBecMHa. B 1ieHTpe HaxoauTcs OoJiee pIxiias cepALeBHHA.

CepauesHHA

JApesecuHa

e

JIy6
Ipodra

Kopa

qulshatfucozRiu

Puc. 1 Cnou 6 cnune oepesa

[Ton koxuIel HaXOAUTCS CIION KIIeTOK MpooOku. Koxuiia u mpoOka 3aluinarT riiyoxe
PacTONIOKEHHBIC KIIETKU CTEOIST OT U3NUIIIHETO CIIAPEHUs, OT IPOHUKHOBEHUS BHYTPh
aTMochepHOU MBI C MUKPOOPTaHM3MaMH, BBI3BIBAIOIITUMU 3a001eBaHus pacTeHui. Koxua u
poOKa — MOKPOBHBIE TKAHU. B KoxkwHIIe cTEOIIsT UMEIOTCS YCThHUIIA, Yepe3 KOTOPhIC
MIPOUCXOAUT 2A3000MeH N MPAHCRUPAYUSL.

Puc. 2 Yemvuya 6 xoorcuye



