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TEMA 1. HU3IIINE PACTEHUSI,
NJIN BOAOPOCJIN (Thallobionta, mim Algae)

[Togammnsromee OOIBITMHCTBO BOJIOPOCIICH JKMBET B MOPSIX,
OKeaHax, peKax, o3epax M Ipyrux BogoeMax. Oco0yIo SKOJIOTHYECKYIO
TPYIITy COCTaBIISIIOT HA3e€MHBIC BOJOPOCIH, JKMUBYIIHE B IOYBE W HA
Hell. Cpean HUX caMble MHOTOYHCIICHHBIE — J[naTroMoBEIe, 3aTeM — 3e-
JIeHbIe, n3peaka — 30710THCThIe U KpacHble.

Bopopocny HCKITIOUUTENBHO Pa3HOOOPa3HbI [0 CBOEMY CTpOe-
HUI0. Teno mpencTaBiIeHo HepacwICHEHHBIM Ha BET€TAaTUBHbBIC OPTaHbI
CIIOCBUILIEM, WM TaIOMOM. Bomopociu ObIBaIOT OJHOKJICTOYHBIC M
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC, ITO/IBHYKHBIC M HETIOIBIIKHBIC.

[ns Bomopocinei XapakTepHbl BCE TUIBI pa3MHOKEHHUS: BEreTa-
THUBHOE, OECITOI0€ U IT0JIOBOE.

[Tpu BereTaTMBHOM Pa3MHOKEHHU HOBBIC OCOOM BO3ZHHMKAIOT M3
OOpBIBKOB HHTECH, KyCKOB CIIOCBHIL, TPH PACMaJCHUN KOJIOHUHA HIH
JICTICHUH KJIETOK OHOKIICTOYHBIX BOIOPOCIIEH.

Becnonoe pazMHOXeHHE OCYIIECTBIISIETCS C TIOMOILIBIO 300CTIOP
WU aIUIaHOCTIOP JIMIICHHBIX JK'YTUKOB, OJJHOKJICTOYHBIX 00pa30BaHMH,
BO3HHUKIINX BHYTPH BETCTATUBHBIX KJIETOK WJIM B OCOOBIX OpraHax —
300CTIOPAHTHSIX.

[MonoBoe pa3MHOXKEHHE HIMPOKO PACIPOCTPAHEHO Y BCEX BO-
nopocieidi. PopMBI MOJIOBOTO TpoIecca pa3sHOOOPa3HbL: Uz0eaMusl, 2e-
mepo2amusl, 002aMusL.

Ha ocHOBaHMHM pa3iu4usi MUTMEHTOB, MPOJAYKTOB 3araca,
COCTaBa KJIETOYHBIX CTEHOK Pa3iuYaroT CIEeAYIONHUE OTACNbl BOJIO-
pocieii:
3onoructeie — Chrysophyta.

XKenro-3enmensie — Xanthophyta.
Juaromossie — Diatomeophyta.
[Mupodurossie — Pyrophyta.
Kpunrodurossie — Cryptophyta.
OrrieHossle — Euglenophyta.

Bbypsie — Phaeophyta.

Kpacubie niu 6arpsiaki— Rhodophyta.
3enensie — Chlorophyta.
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OT/IEJI 3EJIEHBIE BOJIOPOCJIM — Chlorophyta

3ereHble BOJOPOCIH TIPEICTABICHBI OJHOKIETOYHBIMH, KOJO-
HUATBHBIMH, MHOTOKJIETOYHBIMH W HEKJIeTOUYHBIMH (opmamu. Obura-
10T MPEUMYIIECTBEHHO B MPECHBIX BOJAX, €CTh U B MOPSX, HEKOTOPHIC
Ha CHETY, CTBOJIAX JICPEBBEB, B IOUBE. Y 3€JICHBIX BOAOPOCIEH mpen-
CTaBJICHBI BCE THIIBI OPraHU3alUH TAJUIOMA: aKTUBHO ITOJBIDKHBIA OJI-
HOKJICTOUHBIN (XJIAMHUJOMOHA/Ia) U KOJIOHHANIbHBIN (TOHUYM, MTaHIOpH-
Ha, BOJIbBOKC); HETIOBMKHBI OJTHOKJICTOUHBIH (XJIOpeIia, XJOPOKOKK)
¥ KOJIOHHAJBHBIN (MEIUacTpyM, BOJASHAs CETOYKA); MHOTOKJICTOYHBIH
HUTYAThIi (YIOTPUKC, COMPOTHpa) W IacTUHUYaTBId (yibBa); cudo-
HaIBHBIN (Kaynepna, aneradynsipus) (Puc. 1).

Pucynok 1. 3eneHsle Bogopociu:
A- ayemabynapus, b- nanoopuna, B- 360opuna, I'- nedouacmpym,
- so0sinas cemouka, E- cyenedecmyc, K- ankucmpooemyc

3eleHbIe BOAOPOCIN — HanOoee pa3H006pa3HBI o CTPOCHHIO
" JXU3HCHHOMY IHUKITY. HpeIICTaBJIeHI)I BC€ THUIIBI Pa3MHOXXCHUA U BCC
BUBI IIOJIOBOI'O ITpoOIIEecca.



OTxen BKIIOYACT BOJOPOCTH, UMEIOIINE XpOMaTo(hOphl YUCTO
3€JICHOTO L[BeTa. 3amacHol MpoAyKT — Kpaxmai. Kierku omeTsr 060-
JIOYKOHU, B TIPOTOIJIACTE COMCPIKUTCS OJHO WIIM MHOTO SIIEp M XpoMa-
TOhOPHI Pa3IHIHON POPMEL.

K naunboiiee MPUMUTUBHBIM OTHOCSITCS OJJHOKJIETOYHBIC OKPYT-
Jble WM TPYIICBHIHBIC JBYXTYTUKOBBIC XAAMUOOMOHAObL, OOUTAIO-
HIMe B JTy)KaX, KaHaBaX U JIPYTHX MPECHBIX BOJOEMAX, BBI3BIBAS «I[BE-
TEHHUE» BOJBL. XpoMaToQop YalleBUIHBIA C TOTPYKCHHBIM MHUPESHOM-
JIOM, SIIPO OJHO, B TIEPEAHEM KOHIIC CBETOUYBCTBUTCIBHBIA TIJIa30K U
MyITBCUPYIOMINE BaKyolH (puc. 2).

Pucynok 2. JKuzHeHHBIN UK XJIaMUAZIOMOHATBI:

A- becnonoe pazmuodicenue, b- nonosoe pazmuooicenue, M- metios;
1- gecemamuenas ocodw, 2- 0bpazoeanue 300cnop, 3- 300cnopa,
4- obpazosanue camem, 5- Konyaayus eamem, 6- 3U20ma,

T- npopacmanue 3ueomsi, 8- 300cnopa

[Ipu GnaronpusATHBIX YCIOBHUSX XJIAMHIOMOHAJa Pa3MHOMKAET-
csi OecroNbIM CIIOCOOOM: MPOTOILIACT JSNUTCS MyTeM MHTO3a Ha JBa,
YETBIPE U BOCEMb qaCTefI, M3 KOTOpPBIX €HI€ B MaTepHHCKOﬁ KJICTKE
(bopMHUPYIOTCST 300CTIOPHI, IO O0IIEeH CTPYKType MOX0KH Ha B3POCIHbIE
0co0H, HO MEHBIIEro pasMepa u 0e3 LEJUIIOI03HOH cTeHKku. B cien-
CTBHE OCJIM3HEHHUSI CTEHKU MAaTEePUHCKOW KJICTKA OHHU OCBOOOXKIIAIOTCS,
BBIPACTAIOT 0 Pa3MepOB B3pOCIBIX 0COOCH M CTPOAT HOBYIO KIIETOY-
HYIO CTEHKY.



[Ipu HemocTaTke BOIBI U KHCIOPOAA XJIaMUAOMOHAA cOpackl-
BaeT XTYTUKUA M BBLACISET ciu3b. [IpH 3TOM MpOTOIUIACT COXpaHseT
crocoOHOCTh K jAeneHnio. C HACTyIIeHHEeM OJaronpUsTHBIX yCIOBHMA
BHOBBH 00pa3oBaBIINecs KIETKH (POPMHUPYIOT KI'YTHKH, OCBOOOKIAIOT-
Csl OT CIIM3U W BBIPACTAIOT A0 OOBIYHBIX pa3MepoB. [lomoBoi mpouecc
qame u3oramMuslii. OTHaKO, Y HEKOTOPHIX BHIOB OTMEYEHA IreTepora-
Mug U faxe ooramus. COpMHpPOBaBIIAsCS 3Ur0Ta HAIOJHACTCS 3a-
NacHBIMM NPOAYKTaMH M BbIpabaTHIBACT TOJCTYIO CTEHKY. 3aTeM
HaCTymaeT mepuoi Mokos. [Ipu OIaronpusTHBIX YCIOBHSX COAEPIKHU-
MO€ 3UTOTHI ICNUTCS IyTeM Melo03a, B pe3ynbTare GOpMHUPYETCs YeThI-
pe ramiouaHbIe 300CTIOPEI.

Cnupoeupa obuTaeT B NpPECHBIX BOjAAX, ryue oOpasyeT THHY.
Hutn HeBeTBAImMECS COCTOST M3 OJHOTO psia KIETOK, COIEPIKaIIuX
OJIMH WJIM HECKOJIbKO M3BHUTHIX JICHTOBUAHBIX XpoMaTopopoB. B kax-
JIOH KJIeTKEe HAaXOAUTCSA OJMH WM J[Ba XJIOPOILIACTA, KOTOPhIE pa3Me-
MAIOTCS B TIOCTEHHOM CJIO€ IIMTOIUIAa3MBI. B LEHTpe KIETKH MMeeTcs
AP0, IOTPYKEHHOE B IIUTOILIAa3My (pHc. 3).

Pucynok 3. J)Ku3HeHHBIH [IUKIT CIIMPOTUPHI:

1 — vacmo mannoma; 2-3 — nociedosamenbHOCMb COMAMO2AMUU
(konvrocayuu); 4-5 — 3ueoma, 6-1 — metios 3u20movl U OMMUPAHUE MPEX
2aniouonsvix s0ep, 8 — npopacmanue 3uzomsi; 9 — K1emMoYHAsl CIMeHKA;

10 — yumonnasma; 11 — adpo; 12 — xpomamodghop;
13 — nupenoud,; 14— eaxyons
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BereratuBHO pa3MHOXaeTcsi OOpBIBKAMHM HUTEH, Oecrojoe
Pa3sMHOXKEHUE HETOABMKHBIMH AIUIAHOCIIOPaMH, OOPa3yIOMIMMUCS 10
OIHOH B Kaxaou kierke. [lomoBoe pasMHOXKEHHE TIO CIIOCOOY KOHB-
rorauuu. Ilpu sTom obpasyercs 3urota. [locie nepuona moxost oHa ne-
JUTCS TIO TUILY MeW03a U MPOpacTaeT B OAHY HUTh, TPH SAApa U3 YETHI-
Pex Ipu 3TOM peaynupyroTcs. Takum o0pa3oM, >KU3HEHHbIH LUK CIIH-
POTHpPHI IPOXOAUT B raliIonAHON (hase, TUIIONAHA TOJIBKO 3Ur0Ta.

Xnopenna — TUNUYHAS OJHOKIETOYHAs HEMOJBWXKHAS BOJIO-
pocinb. KiteTku 1mapoBuiHbIe ¢ YalieBUAHBIM XpOMATO(POPOM, MEITKHE.
Pa3mHOMXeHHE TOJILKO OECIoNIoe ¢ 00pa30BaHUEM YETHIPEX WM BOCHMHU
HETOJIBUKHBIX crIop. Bogopociu mupoko pacipocTpaHeHbl B IMPECHBIX
U COJICHBIX BOJIAaX, a TAK)KE B MIOYBE, CHMOMOHTHI JINIITAWHUKOB (pHC. 4).

Pucynok 4. Xsnopemnna:
1 — seecemamusnas ocoow, 2 — 0bpazosanue cnop

Bunsl pona yrompuxc pacnpocTpaHeHsl B pekax. TaioM HUT-
'—IaTBIﬁ, HeBeTBHHIHfICH, COCTOUT M3 OJHOTO psJia OJUHAKOBBIX KJIETOK.
Xnopomnact uMeeT (opMy KOJIbLA WIM IOJYKOJbLA M 3aHUMAET MO-
CTeHHOe nonoxeHue. Anpo oguo. Ilpu GecrnonoM pasMHOKEHHH B JIIO-
00l M3 KJIETOK, KpoMe Oa3alibHOH, 00pa3ylOTCsl YEeThIPEX KTy THKOBEIC
300cnopsl. [lonoBoi mpouecc n3oramHelid. ['ameTsl MenKkue, ABYKIY-
TUKOBBIE, 00pa3yloTcsl TakkKe B JIIOOOH M3 KIETOK. 3UT0Ta JEJIUTCS My-
TeM Melio3a. B pesynbrate 00pasyeTcs 4eThlpe rarionHbIe 300COPbI,
MIPOpacTarolIre BO B3pOCIbIe HUTH (PHC. 5).



Pucynok 5. JKu3HeHHBIH IIUKIT yIOTPUKCA!
A — becnonosoe pasmuodcenue, B — noiosoe pasmuodicenue,
M — metios; 1 — eecemamusHnas 0codwb,; 2 — 00pazosanue 300CNop;
3 — 6bIx00 300cnop; 4-nycmas knemka, 5 — 300cnopul, 6 — 06pazosa-
Hue 2amem, 7 — ebix00 camem, 8 — uzocamus,; 9-10 — sucoma;
11 — npopacmanue 3ucomwi; 12 — 300cnopa.

XapoBble — HanOoJee BHICOKOOPTaHH30BaHHBIE 3€JICHBIE BOJIO-
pOCTH, XapaKTepU3YIOUIHeCs CI0KHO MMOCTPOCHHBIM TAJZIOMOM M MHO-
TOKJICTOYHBIMHU TIOJIOBEIMU OpraHamH (OOTOHHEM M aHTepuauem). Pac-
MPOCTPaHEHBI BOJOPOCIIH B MPECHBIX U B COJIOHOBATHIX BOJAX. Xapa
MIpeJICTaBIsieT cO00 BEPTUKAIBHO CTOSIIUIN BeTBsIImiACA TamuioMm. K
cyOCTpaTy BOAOPOCIHM KpEmsTcs pu3ouaaMu. Xpomarohopbl MEJKHUE,
JIUCKOBHUJIHbIC. BereTatuBHOE pa3MHOKEHHUE C IMTOMOIIBIO KIyOSHBKOR;
Oecronoro pasmHoxkeHHs HeT. llomoBoit mpomecc ooramssrii. Cru-
pPAIbHO W30THYTHIE JBYKT'YTHKOBBIE CIIEPMATO30MIbI 00pa3yrTCs B
IIAPOBUIHBIX aHTEPHUIUSAX. B 0OroHMM 00paszyeTcst olHa SIMIIEKIICTKA.
[Ipu omtomoTBOpEHNY SHULIEKIETKH 00pasyeTcs 3urota. [locne nepuona
MOKOSI OHA JISTUTCA I10 THITY Mei03a U popacTaeT. Tpu sizipa mpu 3ToM
penyiupytotes (puc 6).



Pucynok 6. Xapa:

A — obwuii 6uo, B — uacme mannoma, 1 — puzouodsl, 2 — kiybenvku, 3—
bokosoe omeemeienue, 4 — yeHmpanbLHas KiemKd, 5- HapyJiCHble Kilem-
KU, 6 — 00HOKIEemouHOe pazeemeiieHue, 7- 0020HU,

8- siiyexnemra, 9- koponka, 10- anmepuoui, 11 — wumox,

12- noocmaska, 13 — cnepmazennuvle numu, 14- cnepmamoszouo

3ananue: 1) U3y4uTh U 3apHCOBATH OOIIUN BUJ, CTPOCHHUE,
Pa3MHOMKEHHE XJIaMUJOMOHAJIBI, XJIOPEJUIbI, CIUPOTUPHI, YIOTPUK-
ca, Xaphl.

Matepuanbl: (pUKCUPOBAHHBIC WM JKUBBIC BOJIOPOCIH: MO-
CTOSTHHBIE TIperiapaThl (KOHBIOTAIMS CIHMPOTHPHI, OOTOHUH U aHTEepH-
JTUU XapBbl).

IocaenoBaTebLHOCTH Pa0OTHI

1. O3HaKOMUTBCSI CO CTPOCHHEM KJIETOK: MX (OPMOM, YHCIOM
snep u ¢opMoil xpomatodopa, HATUIMEM MUPEHOUIOB Y PA3TUIHBIX
IIPEACTABUTEIIEH 3€JIEHBIX BOAOPOCIEN.

2. PaccMOTpeTh MOCTOSIHHBIN IpenapaT CIUPOTUpPhI IPH MajoM
yBEITMYEHNH, 00paTUTh BHUMaHHE Ha POpPMY KJIETOK, OpMY XpOoMaTo-
¢bopa, mupeHon 16l U s1po. O3HAKOMUTECS C TUTIOM TIOJIOBOTO TIpoliecca
CIIUPOTHPBI.

3. Ha nmocTtossHHOM Ipenapare U3y4HuTh: BHEIIHEE CTPOCHUE Xa-
pbl, 00paTVB BHUMAaHWE HAa BETBJICHHE TaLIOMA, HAIMYHE «Yy3JIOB» M
«MEXI0Y3IHIH»; CTPOEHHE OPraHOB IOJIOBOT0 Pa3MHOKEHHS — OOTOHH-
€B U aHTEPH]IUEB.
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OTAEJI JMATOMOBBIE BOAOPOCIJIU — Diatomeophyta

JInaToMOBBIE BOJOPOCIH — OJHOKJIETOYHBIE M KOJOHHAIBHBIE,
MHKPOCKOITHYECKH MEJIKHE, IMMPOKO PACIPOCTPAHEHBI B IUIAHKTOHE
MOpEi U OKeaHOB, PECHBIX BOJAX, BIAKHOM MOYBE, HA CKajlax, KOPKeE
nepeBbes (puc.7).

Pucynok 7. /luaToMoBBIE BOJOPOCTH:
A- nneypocmuema, b- yumbenna, B- nasuxyna, I'- cuneopa,
0- mabennsapus, E- ouamoma, K- mepuduon, 3- yuxnomenia

Ux orimunTensHble 0COOEHHOCTH — KeNnToBaTas Win OypoBa-
Tas OKpacka XpoMaTto¢opoB, Oiarofaps HAIMYHIO KPOME XJIOpoQuiuia
NUTMEHTa (QYKOKCAHTUHA M HECKOJBKUX KCAHTUHOB (OCOOEHHO IMaTo-
MHUHA), U CBOEOOpa3HOE CTPOeHHE 000JI0UKU. [[eKTHHOBBIE KIIETOYHEIE
CTCHKHM CHapyX{U NPOIUTAHBl KPEMHE3eMOM U 00pa3yloT 3allUTHBINA
NaHIUPb, KOTOPBII COCTOMT U3 ABYX HOJOBHUHOK, HAJAEBAIOLIUXCS APYT
Ha Jpyra, BEpXHss — BIHTEKA, HIKHsS — TunoTeka. Kaxkmas u3 aTux
yacTell COCTOUT U3 IUVIOCKON CTOPOHBI — CTBOPKHU U Y3KOI'O KOJIBLA, CO-
€MHEHHOI0 CO CTBOPKOM - mosicka. B cTBopkax ecTb mopsl. BHyTpHn
KJIETKH UMEETCsl TIPOTOILIACT, BaKyollsl, JIBa MIOCTEHHBIX XpoMaTodopa
Oypoii okpacku. B 3aBucuMocTé oT (OpPMBI KIIETKH U CTPYKTYpHI TaH-
LIPSl IMATOMOBBIE BOJIOPOCIIN TOApa3AessioTcs Ha Kiaccel: IleHHaTt-
Hele U LlenTpuueckue.

Becrionoe pa3sMHOXEHHE, KaK U BEI€TaTUBHOE, OCYLIECTBIIAETCS
MHUTOTHUYECKHUM JIEJIEHUEM IIPOTOIIIACTA. 3aTEM MIPOUCXOIUT PACXOMKICHNE
CTBOPOK U JJOCTPOHKA KaXKABIM IIPOTOILIACTOM TUIIOTEKH.
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dopma TIOIOBOTO MpOIlecca CBOSOOpasHa: JIBE H3MENbUABIINC
0Cco0U MPHUOIMKAOTCS OJJHA K JIPYroi, COpAChIBAIOT CTBOPKU U OOBOJIA-
KUBAIOTCS CIIM3bI0. Benes 3a pelyKIIMOHHBIM JIeTICHHEM siiep MPOMCXO-
JIAT JIJICHHUE MPOTOIIACTA, B PE3yJIbTaTe Yero o0pa3yroTcs YeThIpe MO-
HOTUTOM/IHBIE KJICTKH — TeTpaaa. J(Be KIETKH, TPHHAICKAIINE IBYM
Pa3NYHBIM TETPajaM, CIIMBAIOTCS, & OCTAIBHBIE OTMHUPAIOT. B pe3ynbTa-
Te oOpa3yeTcs AUIUIONIHAS 3UroTa (ayKCocmopa) — CIocoOHast K poCTy,
U3 KOTOPOU pa3BUBACTCS IBYXCTBOpYATAst OCOOb.

C I1aTOMOBBIMH BOZOPOCISME 3HAKOMSTCS Ha TpPUMEpE THH-
Hyssipuu (puc. 8).

Pucynok 8. JluaromoBast Bogopocis nuanysipust (Pinnularia):
A — 6uo ¢ nosicka;, B — 6uo co cmeopku, B — npodonvHulii pazpes,
I"— nonepeunviii paspes, [] — eecemamugroe pasmuodicenue;
1- snumexa, 2 — eunomexa, 3 —uwios, 4 — y3enox, 5 — xaoponiacm,
6 — nupenouodsi, 7 — yumoniasma, 8 — a0po, 9 — eaxyons

Bogopocin ckariBaroTcsi B OOJBIIOM KOJMYECTBE B M€ HA
IHe BomoeMmoB. TamnoMm onHokieTouHbI. KieTka umeer mpogoarosa-
Ty (GOpMy C 3aKpYIJIICHHBIMM KOHIIAMH M 0oOJjiee MIUPOKOU cpeaHei
4acThI0. BIOJNB KJIETKHU TSHETCS 1IOB, BO3JIE KOHIIOB BUIHBI TPU YTOJI-
UICHUSI B CPEOHEH 4acTH, Ha3blBaeMmble y3enkamu. [IMHHyIsIpUs cro-
co0OHa TiepeBUTaThCA. Y JKMBOW KIETKH UMEIOTCS S/IPO, UTOILIA3Ma,
BaKyoJIb ¥ XJIOPOIUIACT IIACTHHYATON (OPMBI U OypOit OKpPaCKH.

3aganme: U3yYUTh U 3apUCOBATH CTPOCHHE TMHHYJIISIPUH.

Martepuanbl: GUKCUPOBAHHBIC WM JKHBBIC JHATOMOBBIC BO-
JIOPOCIIH.

IlocaenoBaTebHOCTH Pa0OTHI:

Karrenbky BoJIbI, COlep Kalilyto JUaTOMEH, HAHECTH Ha TIPEJMETHOE
CTEKJIO ¥ TIOKPBITh TIOKPOBHBIM. M3y4ast ipenapar mpu MajioM ¥ OOJIbIIOM
YBEJIMYEHNH, HAUTH TUHHYJISIPUIO, PACCMOTPETh CTPOSHHUE KIIETKH, 00paTHB
BHHMMaHHE HA CTPOSHUE KJIETKH B PA3IMYHBIX TOJIOKECHHSX.
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OTAEJI BYPBIE BOAOPOCJIN - Phaeophyta

Otaen HacuuThIBaeT okoyio 250 pomoB (Tpu poma — IMPECcHO-
BOJIHBIE, OCTaJIbHBIE — MOPCKHE). PacTyT BO Bcex MOpSX, B XOJOIHBIX
Bonax CesepHoro u FOxxHoro noiymapuii 00pa3ytoT MOIIHBIE 3apOCIH.
TamnoMbr Hambolee CII0KHO yCTPOEHBI cpeam Bogopocieil. Hu ommo-
KJIETOYHBIX, HA KOJIOHHAJBHBIX ()OpPM HET. DTO camble KPYyITHbIE U3 H3-
BECTHBIX BOJOPOCIIEH, JOCTHTalOIIMe B JUIMHY HECKOJIBKO JAECSTKOB
meTpoB ot 60 1o 100 (puc.9).

Oxpacka OT 3eJIeHOBAaTO — OJMBKOBOW 10 TEMHO-Oypoil m3—3a
0ONBIIOr0 KONMMYECTBa (PYKOKCAaHTHHA W APYTHX KCAHTO(PHIUIOBBIX
IIUIMCEHTOB.

PasMHOXaTbCs BOTOPOCTH MOTYT BET€TaTUBHO (YaCTSIMH TaJUIO-
Ma), 6ecrionbM crtocodoM (3ooctopamu). [1omoBoi Tporiece N30raMHBIH,
reTeporaMHbIii ¥ OOraMHbIN. JKH3HEHHbIE HUKIBI OOJBIIMHCTBA OYpPBIX
BOJIOpOCTICH BKIIIOYAIOT YepPEJOBAHUE MTOKOJICHUH.

CriopoduT 1 raMeToPUT MOTYT OBITH OUHAKOBHI (H30MOP(]HBI)
WK pa3inyHbl (rerepoMopdHBI) 1o pasmepy U Gopme.

Pucynoxk 9. Bypsie Bomopociu:
A- necconus, b- namunapus nanvuamas, B- aamunapus caxapuas,
I'- makpoyucmuc
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B X03s{iCTBEHHOM OTHOIICHHM HaWOOJee BAKCH POJ JIaMHHA-
pust (Laminaria), mpejcTaBuTe M KOTOPOTO U3BECTHHI MO Ha3BaHHEM
«MOpCKasi KamycTa». Buapl TaMHHApWU IIUPOKO PaCIpOCTPAHEHBI B
CEBEpHBIX MOpsX. Ee MCmonp3yoT B mumly, Uil Je4eOHOTO MMHUTaHUs.
IMpeacraBuTenssMu OypbIX BOAOPOCIHEH SIBIAIOTCS poasl Macrocystis u
Nereocystis, Fucus, Sargassum.

B kadecTBe mpumMepa pacCMOTPHUM >KW3HEHHBIM IMKJI LIEHHOW B
XO3SICTBEHHOM OTHOIIICHUH OYpoii Bogopociu damuHapuu (puc. 10).

Y namMuHApUM, KaK U y APYTrUX KPYIMHBIX OYPBIX BOJOPOCICH,
YepeayloTCa PE3KO Pa3IHYaroNIfecs MOKOJISHHS: MHOTOJIETHHH CIIOPO-
(GUT, TOCTUTAIOIINH HECKOIBKO METPOB B JUTHHY, 1 MUKPOCKOITUYCCKHIA
3(heMepHBIH raMeTO(uUT.

CriopoduT naMHHAPHH WMEET JHCTONOAOOHYIO TUIACTHHKY,
CTBOJI M PU30U/IBI, KOTOPHIMHU MPHUKPEIUISETCS K MTOABOIHBIM KaMHIM U
CKaJ1aM. Memay MJIACTUHKOM M CTBOJIOM HaxXxoJUuTCA 30Ha BCTaBOYHOI'O
pocTa, 3a cueT KOTOPOM HapacTaloT U IIACTUHKA, U CTBOJL.

Pucynoxk 10. Bypas Bonopocnb 1aMuHapHsi:
a - obwutl 8U0 TAMUHAPUY, O- pa3pe3 MHO2OKIEMOYHO20 MALIOMA
€ 300CNOPAHSUAMU, 8- 300CHOPbI, 2= MYHCCKOU camemoghum
C aHMePUOUAMU, O- HCEHCKULL 2aMemoPum ¢ 002oHUueM

CtBOI C pusoniamMu 3uMYy€T, a IJIAaCTUHKA CKECTOAHO OTMUPACT
1 BECHOM BHOBb OTpacTacT. OTOT THI pocTta oOJeruaer MPAKTUYICCKOC
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WCTOJB30BaHNUE JIAMUHAPUMA WM TIOJOOHBIX €H KPYIHBIX BOJIOpPOCICH
(makpodutoB). Korma cpes3aroT oTpocuiue IUIACTHHBI, OCTArOIIUECs
rITy0’Ke 9acTH IIACTHHBI OTPACTAIOT BHOBb.

[Ipu OecrmomoM pa3MHOXKEHWH U3 TOBEPXHOCTHBIX KJIETOK
(hOpMUPYIOTCSI TPYIIIBI 300CIIOPAHTHEB, B KOTOPBIX 00pa3yroTcs ram-
JIOWTHBIE 300CTIOPHI C IBYMS HEPABHBIMU KT'YTHKAMH, PUKPETUICHHBI-
MU cOOKy. 300CTIOPBI TTPOPACTAIOT B MUKPOCKOITMYECKHE, U3 HECKOIb-
KHX KJIETOK, HUTYAThle raMeTO(UTHI (3apOCTKH), HAa KOTOPBIX 00pa3y-
I0TCs TTOJIOBBIC OpraHbl. [1osoBo# mporecc ooraMHusiii. B ooronusx (Ha
JKEHCKUX TaMeTo(pHTax) v B aHTEpUINIX (Ha MYXKCKHX) 0Opasyercs 1o
OJIHOM rameTte (SIMICKJIETKE W CIIEPMAaTO30Uly COOTBETCTBEHHO). 3UTO-
Ta 0€3 Mmepuoja MoKos MpopacTaeT B IUIIOUIHBIN CIIOPOQUT.

3aganue: 1) m3yunTh W 3apuUCOBaTh OOMIMI BHJ, CTpPOEHHE,
Pa3MHOXKXCHUEC JTaMHUHAPUH.

Matepuansl: (QUKCHpPOBaHHBIE WM >KUBBIE BOJOPOCIH: IO-
CTOSIHHBIC ITPENapaThl JJAMUHAPHU.

ocnenoBarelbHOCTH paboThI

1. O3HaKOMUTBCS CO CTPOSHUEM OYPOI BOJOPOCTH JTaMUHAPHH.

2. 3apucoBath OOIIMIA BUJ CIIOPO(UTA JTAMUHAPUU.

3. O3HAaKOMHTBCSI M 3apUCOBATH XKU3HEHHBIH LUK Pa3BUTHS
JaMUAHapUH.

Tema 2. OTJEJ MOXOBU/IHBIE — Bryophyta

K aToMy oOT/meny OTHOCATCS pacTeHHUs, KOTOpbIE IO OOIICH
OpraHu3alMy ¥ SKOJIOTHH CTOST OJIM3KO K BOAOPOCISIM. Y OoJsiee Ipu-
MUTHBHBIX ()OpM TaMeTO(UT MPEICTABIIEH CIIOCBUIIEM, TAIUIOMOM, & y
OCTAJIBHBIX PACYJICHCH Ha credens U JUCTBS. MOXOBI/I,ZIHBIG JIMIIICHBI
KOpPHEH M HE MMEIOT COCYIOB, HO Y HUX MMEITCS MHOTOYMCIICHHBIE
pusounasl. XKusHenHas ¢opma — TpaBbl.

Baxneiiueld uepToii pacTeHUI 3TOro OTAENa SBISAETCS — MO0JI-
Hoe mpeoOyafganue ramMerodasbl B OOIIEM LUKJIE Pa3BUTHUS, MOITOMY
oTzen MOXOBUIHBIE PacCMaTpUBAIOT KAK CaAMOCTOATENBHYIO BETBb B
SBOJIIOLUU PACTCHUM.
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I'ameTtoduT npencrasnser coboii 3eN€HOE pacTeHUE B BUIE MO-
Oera, pacwIeHEHHOTO Ha «CTEOENb» M «JIMCThS», WIM B BHJIE JIHCTO-
BUIHOTO cioeBumia. CopouT caMOCTOATENhHO HE CYIIECTBYET, pas-
BMBAETCS U BCETAa HaXoAWuTcs Ha rametodure. Mopdomorudeckn cro-
poduT mpencTaBnasier co0OW MUIMHIPUYECKYIO HOXKY, KOTOpask HecET
MIAPOBUIHYIO WITH JJUIUNITHYECKYI0 KOPOOOUKY, BHYTpU KOTOPOH (op-
MHUpYETCsI CIIOPOT€HHAasI TKaHb. KieTku e€ mensTcst peayKInOHHO, 00-
pasys cmopel. Y crnopodurta (HOTOCHHTE3UPYIOUINE TKaHU Pa3BUTHI
cnabo, BoAy ¥ HEOOXOAMMOE TUTaHNE OH MOJIyYaeT OT TaMeTO(uTA.

Otaen nenutes Ha TpH Kiiacca: AHTOIEepoToBhle, [ledeHOUHbIE
u JlucrocrebenbpHbIC MXH.

KJIACC JIMCTOCTEBEJIbHBIE MXU

lameroduT mpeacTaBiIseT cCOOOW MPSMOCTOSIIYIO CTEOJICBYIO
0Cb, MOKPBITYIO JHMCTOBUIAHBIMU BbIpocTaMu — ¢uuionusmMu. B nen-
TPaJIbHOM YacTU CTEOJISI HAXOAUTCS MPOBOSIINN MYYOK, B IICHTPE €ro
pacnonaraeTcs kKcuiaema. KneTku, mpoBojsiiue BOAy, MO CTPOEHHUIO
HAIlOMHUHAIOT TPaxeu ibl, HO JHUIICHBI [10P.

Brigenstor Tpu mnoakiacca: AHapeeBble MXH WM UepHble,
Cdarnossie unu benbie Mxu, Bpuessie win 3eneHbie MXU.

Hoakaacc 3enenbie Mxu. OT c(harHOBBIX 3TH MXHU OTJIMYAFOT-
CsS OTCYTCTBHEM BOJIOHOCHBIX KIIETOK B JIUCTHAX M HAa MOBEPXHOCTHU
cTeOJ1sl, HaJMUYMEM MHOTOKJICTOYHBIX PHU30MIOB U 00Jiee CII0KHBIM
CTPOEHHEM CIIOPOTOHA, KOPOOOYKa KOTOPOTO CHUANT OOBIYHO HA JJTWH-
HOM HOXKE.

B kadecTBe nmpumepa pacCMOTPUM CTPOSHHUE OJHOTO U3 Haubo-
Jiee MIMPOKO PaCIpPOCTPAHEHHBIX 3€IeHBIX MXOB — KYKYIIKHHA JIbHA
(Polytrichum commune) (puc. 11).
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Pucynok 11. Lluki pa3BUTHS MXa KYKYIIKWH JICH:
a- Yuka pazeumusi Mxa, 0- Kopobouxa é paspese;
1- weiixosvie Kananvyegvle KiemKu, 2-6PIOWHASL KAHATbYeBAsl KIemKa,
3- satiyexnemxa; 4- sucoma, 5,6- KOpoboOUKa cOOMEEMCMBEHHO
¢ KOMAuKoM u 6e3 Koanauxa, 7- Kpvlieuka, 8- nepucmom,
9- ypuouxa, 10- cnopaneuti; 11- anoghuza; 12- Hoowcka;
6- HONepeunbvlll paspes IUCMA ¢ ACCUMUISIMOPAMU

JTMHHBIE IPSIMOCTOSYNE HEBETBUCTHIE CTEOJIN TYCTO MOKPBITHI
MEJIKUMH JIUCThIMU — Griutonamu. Ha noazemMHoi O0e31McTHON 4acTH
cTeOs, Ha3bIBAEMOW YacTO «KOPHEBHUIIEM» HAXOAATCS pu3ouisl. ['a-
METO(GUTHI KyKYIIKHHA JIbHA pa3lieNbHoIoNbe. Ha BepXylke »KeHCKUX
ocobell pa3BUBAIOTCS apXETOHUH, HA BEPXYIIKE MY>KCKUX — aHTEPUIINH,
OKpY’KEHHbIE KPacHO-OypbIMH JINCTBSAMH, OOpa3yIOMUMH Yairy, B KO-
TOPYIO U BEIXOJST JBYKI'YTHKOBBIE CTIEPMATO30M/IbI.

[Tocne omnogoTBOpeHHs B OpPIOIIKE apXErOHHUS pa3BUBAET-
cs 3apoAblll. 3aTeM M3 HEro pa3BUBAETCS CHOPOQUT, UMEIOIUN
BHJ KOpPOOOYKM Ha JJIMHHON HOXKe. BHyTpu KopoOOuUkH - cIo-
paHruii, rae mociie Meifo3a obpasyiorcs cnopsl. [lonagas B Gna-
TONPHSATHBIE YCIOBHUS, cOpBl mpopacTtatoT. CHadana oOpasyercs
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MPOTOHEMA, CXOJHAs C HUTYATOW BOJOPOCIBIO, HA KOTOPOH Qop-
MHPYIOTCS JIUCTOCTEOCNbHBIE TO0ern. T MOOETU BMECTE C MPO-
TOHEMOW MPENCTABIAIOT TaILIOWJHOE TMOKOJIEHHE - TaMeTO(UT,
KOpo0OOYKa Ha HOXKKE - JUILUIOUIHOE - CIIOPOQHT.

3aganue: 1) M3yunTh Ha TOCTOSITHHOM TIperapare CTPOCHHE
criopopuTa U raMeTopUTa KYKYIIKWHA JIbHA; 2) 3apHCOBATh CXEMY
[IUKJIa PA3BUTHUS KyKYIIKAHA JIbHA.

Martepuainsl: 1) mocTossHHBIC penapaThl MPOJOIBLHOTO pa3pe-
3a CIIOPOTOHMS KyKYIIKHHA JIbHA.

IHocaenoBaTebHOCTH PadOTHI:

Kinacce JIncroctebensunie Mxu (Bryopsida) moaxmace 3emensie
mxu (Bryidae) npeacraBurenb — KyKyIIKAH JIEH.

[Nonp3ysick TepOapHBIM MaTepuaioM, W3y4YHTh U 3apUCOBATh
BHEITHWH BUJ KYKYLIKHHA JbHAa. PaccMoTpers cTpoeHue criopoduta u
rameTodura. 3aprucoBaTh CXeMy LHKJIA PA3BUTHS KYKYIIKHHA JIbHA.

Tema 3.0TAEJ IINIAYHOBUIHBIE — Lycopodiophyta

[InayHoBHIHBIE — THUIIMYHBIE JIUCTOCTEOENbHBIE pacTeHus. Co-
BpEMEHHBIE TIPE/ICTABUTENH IUIAYHOBBIX — TPAaBSIHUCTHIE pacTeHus. Op-
raHbl COpPOQUTa — KOPEHb, cTeOenb, JTUCT. JIUCThs MEJKUe ¢ OJHOM
JKUIIKOM, TPOCThIe, LEJbHbIE, YELIyeBUAHBIE WM INWIOBHIHBIC, U
NPEACTaBISIOT COOOH MO CYIIECTBY BRIPOCTHI cTeOs — pusutonst. Ilo-
0eru He UMEIOT XOPOIIO BRIPAKEHHBIX Y3II0B U MEXI0y3ui. Ctebnu u
KOPHH BETBATCS TuxoTomMudeckd. CIIOpaHTMU WK OJWHOYHEIE, paciio-
JIOKEHHBIE Ha BEPXHEH CTOPOHE JIMCTHEB (CIIOPO(UIIIOB), WM COOpaHbI
B KOJIOCKH.

Brimenstor nBa ximacca: paBHOcCTopoBbie [lmayHoBwie (Lyco-
podiopsida) u paznocriopossie Ilonymnukossie (Isoetopsida).

W3 paBHOCTIOPOBBIX IIMPOKO PACHPOCTPAHEH MAAVH OY1AB0GUO-
nowi (Licopodium clavatum) (puc. 12).
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Pucynok 12. Iukn pa3Butus rurayHa OyJIaBOBHIHOTO:
1- cnopogum; 2- cnopoghunn co cnopaneuem; 3- cnopa;
4- camemocghum c anmepuoUAMU U APXE2OHUAMU HA NPOOOTLHOM
paspese; 5- pazsusarowuiics Ha camemopume u3 3apooviuid
MO000U cnopoghum

[IInpoKO BCTpedaeTcst B ChIPbIX XBOMHBIX JiecaX. Ero IiIMHHBIE
(mo 3 M) cremroIMecs BETBSIIUECS MOOETH TyCTO yCAXKEHBI JKECTKUMU
MENKUMHU JUCTBhIMH. OT cTebiasi OTXOAAT TOHKHE MPUAATOYHBbIE KOPHU.
[ToGern m KOpHU BETBATCS NUXOTOMHYECKH. B cepenune jera Ha Bep-
XYIIKaxX MPUMTOJHAMAIOIINXCS BETOYEK TOSBITIOTCS OyIIaBOBHIHBIE
CIIOPOHOCHBIE KOJOCKH (CTpoOmibl). OHM pacrmoyiararorcsi OOBIYHO 10
nBa. KoJocok cocTOUT M3 OCH M CHIITYMX Ha HEH JTMCTOYKOB (criopoduii-
noB). Ha BepxHeii cropone criopodriia HaXOAUTCS KPYHHBIH MOYK000-
pas3HbIil CrIOpaHTHil Ha KOPOTKOW HOXKe. [Tocne Meiio3a B Hem oOpa3yeT-
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Csl TAIUIOMIHBIC CIOPBL. BCce OHM OJMHAKOBOW BEIMYHMHBI M TTOKPHITHI
TOJICTOH JkenToi 000soukoi. U3 criop pa3BHBaeTCs TaluIOWAHBIA 3apo-
CTOK - TaMeTO(HT. 3apOCTOK BeAET MOA3EMHBIA 00pa3 )KU3HA. ITO OUYCHB
MaJIeHbKUH (MHOTA 10 | cM) MOXO0Kuit Ha 10Ty OeciBeTHBINA TauIoM. OT
HIDKHEH TOBEPXHOCTH OTXOJT PU3OUABIL. 3apOCTOK KHBET B CUMOHO3€ C
rpruOOM 3a cYeT KOTOPOTO MPOUCXOIUT ero mutanue. Pacter ramerodur
o4eHb 10omro: oT 6 10 15-20 neT. Jlumrs Toraa Ha ero MoBepXHOCTH 00pa-
3YIOTCSI apXETOHUHM U aHTepunuu. M Te M Apyrue morpy eHbl B TKaHb
3apoctka. [locie omnonoTBOpeHUs SHIEKIETKU JABYKT'YTUKOBBIM CIIEp-
MaTO30HIOM W3 3UTOTHI Pa3BUBAETCS 3aPOJIBIII CIOPOdHTa, PACTYIINN B
OpIOILIKE apXerOHMS, a 3aTEM U B3POCIIOE pacTCHUE.

U3 knacc Pa3zHocnoposble HanOo1ee MHOTOYHUCIICHHBIM U ITUPO-
KO PaclpOCTpaHEHHBIM SIBJISIETCS POJI ceNlarnHeluia. Vcrmonp3yoT JIHIb
HEMHOTHE €€ BH/IBI KaK JICKAPCTBEHHEIE U IEKOPATHBHBIEC PACTCHUSI.

Cenaeumnenna HEXHOE MHOTOJICTHEE TPaBSHUCTOE DPACTEHUE,
TpeOyromiee BBICOKOW BiaKHOCTH. Ha Bepxymike moOeroB pacronara-
I0TCSl CIIOPOHOCHBIE KOJIOCKH. B ma3yxax cnopouioB CHAAT Ha KO-
POTKHX HOXKKaxX Mera- ¥ MUKpOCHOpaHTHU. B Meracnopanrum oOpasy-
€TCsl YeThIPEe METacrophbl, B MUKPOCIOPAHTHH — MHOYKECTBO MUKPOCIIOP
(puc. 13).

Pucynok 13. Cenaruneria cenaroBuHast
a -0owutl 6U0; O- CNOPOHOCHDII KOAOCOK. - Mukpocnopoguin
€ MUKpOCHOpaHzuem, 2- Me2acnopo@uiLl ¢ Me2acnopanesueM, 3- A36I40K
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[Ipu mpopactaHuu M3 MHUKPOCHOPBI 00pa3yeTcs MYKCKOW Ta-
METO(HT, COCTOSIIUI W3 OJTHOW PU30UIATBHOMN KJIETKUA U aHTCPUIUS CO
criepmaTo3onIaMu. Meracropa pa3BUBaeTcs B )KCHCKHH rameTodur, He
MOKUIAIOIIHK €€ 000JI0UYKH M COCTOSIIMHN U3 MEJIKOKJIETOYHOM TKaHH, B
KOTOPYIO MOTPYXKEHBI apXeroHuu. Paspacrascek, raMeTopuT pa3phiBacT
MMOKPOBBI Meractopbl. Ha Hem apxeronmu u puzounsl. [locie ormiomo-
TBOPEHUS U3 SUIECKICTKN Pa3BUBACTCS 3apOJBII, a 3aTeM HOBBHIN CIIO-

podwur.

3aganue: 1) mo repbapuro M3y4nUTh BHEIIHWN BUJ TUTayHa Oy-
JIABOBUIHOTO; 2) U3YYUTh MOJ MUKPOCKOIIOM CTPOCHHE CIIOPOHOCHOTO
KOJIOCKA TUIayHa OyJTaBOBUAHOTO, CEIarMHEIIbI.

Martepuainsl: 1) repOapHbIe SK3eMIUTAPHI TUTayHa OyIIaBOBU-
Horo (Lycopodium clavatum L.), mayna 6apanma (Lycopodium selago
L.), TeruiMuHOE pacTeHue cenarnHesuisl cenarosuaHoi (Selaginella sel-
aginoides); 2) rotoBblie Tpenaparhl MPOJAOILHEIX CPE30B CIIOPOHOCHBIX
KOJIOCKOB TITayHa OyJIaBOBHHOTO M CENTarMHEIIIbI.

IHocaenoBaTebHOCTH PadOTHI:

C MUKPOCKOMTUYECKUMH OCOOCHHOCTSIMU TUIAYHOBHHBIX 3HA-
KOMSITCS Ha MpHUMEpe TuiayHa OyJaBOBHJHOTO M CelardHesuibl. [Ipu
PacCMOTPEHUH JKUBOT'O HJIM TepOapHOro maTepualia, oOpaliaroT BHH-
MaHHe Ha JUIMHHBIN MOJI3yuuil cTebelpb miayHa OylnaBOBHHOTO U pac-
MOJIOXEHHBIE BEPTUKAIBHO BeTBAIIMecs ocu moberos. Creayer oOpa-
TUTh BHUMAaHHUEC HAa CIIOPOHOCHBIC KOJIOCKHU, BEHYAIOINE BEPTUKAJIBHBIC
BeTkH. OHn PacCIiojIOKCHBI Ha JOBOJIBHO AJIMHHBIX HOKKAax I10 JiBa (pe-
ke 3-5). Konocku MMeroT HUIHHAPUYECKYIO (GOpPMY, COCTOSAT M3 OCH,
Ha KOTOPOH IUIOTHO CHUISAT CIIOPODHILITBI.

[Tonb3ysich MOCTOSIHHBIMH ITpenapataMi MpPOJIOJIBHOTO Cpe3a
KOJIOCKA TUIayHa OYJIABOBHJHOTO WM CEJIATMHEIUIB M3YYHUTh M 3apHCO-
BaTh UX CTPOCHHUE.
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Tema 4. OT/IEJ XBOIIIEBUIHBIE — Eguisetophyta

HpeBusas rpynma pacteHwii. B maneo3oe Obina mpemcTaBieHa
JpeBOBHIHBIME (opMaMu. COBpEMEHHBIC XBOIICBUHBIC MPECTaBIIC-
HBl TPAaBSIHUCTHIMH BHAaMHU. J[0 HACTOSINETO BPEMEHH COXPaHHJICS
e oxuH pox — xBoin (Eguisetum), mpezncraBieHHBINH 25 TpaBsHU-
CTBIMU BUJIAMH.

JIucThst ¥ BETBH XBOIIEBHIHBIX MMEIOT PEOPHUCTOE CTPOCHHE,
pacroaratoTcsl MPaBHIBHO YEPEAYIOIUMUCS MYTOBKAMH Ha KaXKIOM
y3ne cTe0IIs, 4TO MPUAAET PACTCHUSIM XapaKTEPHYIO WICHUCTOCTh. JIu-
CThSI CPACTAOTCSI OCHOBAaHHEM BO BIIAraliMIe, KOTOPOES OXBATHIBAET OC-
HOBaHHE MEXIOY3ust. [lOCKONBbKY JIMCThSI CHJIBHO pEIyIHMPOBAHbI,
(YHKIMIO aCCUMUIISIMN BBIMOTHSAIOT CTEONH. Y OJHHX BHJIOB XBOILCH
BCE HAJ[3¢MHBIC TIOOETH OJMHAKOBBI, Y JPYTHX PE3KO OTIIMYAIOTCSA U MO
CTPYKTYpE, U 110 ()YHKIIH (BEreTaTUBHBIC BIIOJIHE CTEPHIIbHBIC TOOETH U
CIIOPOHOCHBIC — (pepTHIIbHBIC). PacCMOTPUM CTpOCHHE CIIOPOHOCHOTO
KOJIOCKa XBOIIa moJyieBoro (puc. 14).

Pucynox 14. XBomr noneoit Eguisetum arvense:
A - secemamusHulil nobee; b - cnoponocHulil nobee;
B,I"— eénacanuwa; /[- cnopaneuogop co cnopaneusimu; E-3 - cnopot:
1- xopHesuwe ¢ KIyOHAMU, 2- CHOPOHOCHDBLIL KOIOCOK, 3- WUMOK,
4- nooicka, 6- nepuna, 7- anamepui
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PaHo BecHOW W3 KOpHEBHINA BBIPACTAET OSCXIOPOMUILIHLHBIN
CIIOPOHOCHBIN MOOET, Ha KOHIIE KOTOPOTO MMEETCsl CHOPOHOCHBINA KO-
nmocok. Ha ocu komocka Haxoaarcst criopaHruogops! (BUAON3MEHEHHBIC
CITOPOHOCHBIC OOKOBBIC MTOOETH), NMEIOIINE BH ITUTKA HAa HOXKE, K
KoTopoMy mpukperuieHsl 8-10 cmopanrues. Ilocne co3peBanust crop
IIUTKH TOACHIXAalOT W Pa3ABHUTAIOTCS, YTO CIIOCOOCTBYET OCBOOOXIe-
HUIO CTOp. XBOIKM MOP(OIOTHYECKH PaBHOCIIOPOBBIE PACTEHUS, HO
HabronaeTcs GU3U0IOTHYecKast pa3HOCIIOPOBOCTb.

Crniopsl UIMEIOT cBOeoOpa3Hoe CTpoeHue. Y KaxAoi Tpu 00o-
JIOYKWA — JK3WHA, WHTUHA W TiepwHa. M3 mocnemnelt mpu co3peBaHUU
crop oOpa3yloTcs JIB€ CIHpPabHBIC JICHTHI (37aTephl) ¢ JIOKHOBHIHbI-
MU paCHIMPCHUAMUA Ha KOHIIaX.

DnaTepsl TUTPOCKOMUYHEL. B cyxol atmMocdepe oHH pacKpydu-
BalOTCS, CITOPHI 3aIETUISIOTCS APYT 32 APYyra U B BUI€ KOMOYKOB BBITIa-
JIAIOT U3 CIIOPaHTHEB, 00ECIIEUYrB MPOPACTaHNE 3aPOCTKOB B HEIIOCPE -
CTBEHHOM OJIU30CTH.

[Ipu mpopactanuu crop 00pa3yrOTCs TPYIIIBI 3aPOCTKOB, UTO
obecreurBaeT ycrex OII0J0OTBOPEHUSI.

3aganue:1) paccMOTpeTh M 3apHCOBaTh OOIMIWK BHJ HaA3eM-
HBIX BECEHHMX MOOEroB, 3aKaHYMBAIOLINXCSI CIIOPOHOCHBIM KOJIOCKOM,
U JIETHUX (aCCUMWIMPYIOUINX) MOOEToB; 2) U3y4UTh CTPOSHHE CIIOPO-
HOCHOI'O KoJIocKa xBomla. OOpaTWTh BHUMaHHE Ha CTPOCHHUE CIIOpPO-
(GWLIOB, HECYIIMX C HMKHEW CTOPOHBI MEUIKOBHIHBIE CIIOPAHTHH; 3)
paccMoTpeTh MO MUKPOCKOIIOM CIHOPHI XBOIAa U 0OpaTUTh BHUMAaHHE
Ha WX TUTPOCKOMTUYECKOE JIBUKCHUE Ha TIPEIMETHOM CTEKIIE.

Martepuansi: 1) repbapuii XBoIIa MOJEBOTO; 2) 3acCylICHHBIS
CIIOPOHOCHBIE KOJIOCKH XBOIIA TIOJIEBOTO; 3) FOTOBBIC MPEMapaTsl Mpo-
JIOJIbHBIX CPE30B CIIOPOHOCHOI'O KOJIOCKA XBOIIA [I0JIEBOTO.

HocnenoBaTeJbHOCTH PaGoTHhI

Ha rep6apHoM mnmcTe HaliTH BeCEHHUE HEBETBSIIHECS OecXJio-
poduibHBIE TOOETH, KOTOphle 00pa3yroTcs u3 KopHeBUIL. Ctedin ux
MUMEIOT Y3JIbl, TIOJIbIE MEXIOY3JIHs, BIarajtiia YeIyeBHIHbIX JITHCTHEB
Y CIIOPOHOCHBIN KOJIOCOK.

[Tonb3ysick MOCTOSHHBIM MPEMapaToM MPOJOJIBHOTO cpe3a Ko-
JIOCKa, HE00XOIMMO U3YUYHTh U 3apHCOBAThH €r0 CTPOCHHUE.
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Tema 5. OTAEJ TAITIOPOTHUKOBUW/IHBIE —
Polypodiophyta

[TarmopoTHUKOBHIAHBIE, OTHOCATCA K YUCITy HanOolee NPEeBHUX
TPYyMNIl BBICHIMX pacTeHHid. XapakTepHBIMH OCOOEHHOCTSAMH MaropoT-
HHUKOB SIBIISIIOTCSA: TIpeoOiafiaHie JIOJITOBEYHOTO JIMCTOCTEOSIBFHOTO
criopodura Hax 3PeMepHbIM TPUMUTHBHBIM TaMeTO()UTOM; HAITHIUE Y
cropo¢uTa KpyImHBIX, OOBIYHO MEPUCTOPACCEUEHHBIX, CIOXKHO YCTpPO-
EHHBIX JIUCTHEB — Ball; PacHoioKeHUE CIIOpaHTUeB TpyMaMu (copyca-
MH) Ha HI)KHEH CTOPOHE JINCTHEB.

CymiecTByomye NanopoTHUKUA OTHOCST K TPEM U3 CEMH Kiac-
COB: Y>KOBHUKOBBIE, Mapartuoncuas! v [lonunoanoncuasl. Kiacc
IMomumoxuorncunsr (Polypodiopsida) momassroree GOIBIIXHCTBO BU-
JIOB CPEH HUX PaBHOCIIOPOBBIE M Pa3HOCHOPOBEIE.

Onnum u3 HanboJee pacrnpoCTPaHEHHBIX JIECHBIX MANOPOTHU-
KOB SIBJISICTCS MY>KCKOUW mamnopotHuk mmToBHUK (Dryopteris filix-mas)
(puc. 15). KopHeBuile mamopoTHAKA CKPHITO B 3eMII€, JIUIIb BEPXHSIA
49aCTb €0 HEMHOI'O BO3BBIINACTCA HaJ MOBEPXHOCTHIO ITOYBEI. Ha ném
CIIUPAJIBHO PACIOJIOKEHBI 5-7 XOPOILIO Pa3BUTHIX JUCTHEB. JINCTHS IIU-
TOBHHKA (BaliM) KpyIHBIE, ABaXKIbIIIEPHCTOpAccedeHHbIe. Moobie
JUCThSI CBEPHYTHI YIUTKOOOPA3HO, PACTYT BEPXYIIKOH (Kak cTeOeb).

CriopaHruy NIMTOBHHUKA COOpPaHbl B TPYIIIBI — COPYCHI HA HUXK-
Hell CTOpPOHE JIMCTa BOJIb CPETHEH KHUJIKH U OJIEThl OKPYTIIOSHICBH/I-
HBIM TTOKPBIBAJIBIIEM (MHIY3UEM), MIPUKPEILISIONEMCS B IIEHTPE COpY-
ca. CTeHKa CIOpaHTHsl MHOTOKJIETOYHas!, OHOCIONHHas. B cropanrum
co3peBaeT, Kak npasuio, 64 cropsl. [Ipu nonaganuu B GaronpusiTHeIC
YCIIOBHS CIIOPHI IPOPACTAIOT, 00pa3ys 3apOCTOK (raMeTopuT).

On npexacraBiseT co00i OKPYIIO-CEPALIEBUAHYIO TUIACTUHKY
0,5-0,9 cm B muamerpe. B kiteTkax 3apocTka cojepikaTcs XJI0pOIUIacThl,
M OH CHOCOOEH K caMOCTOATENbHOM 13HU. OT 3apOCTKa OTXOIAIT MHO-
TOYHCIICHHBIE PH30MJIbI, MPUKPEIUIIOIINE ero K MOYBE M BCACHIBAIO-
e BOJY.
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Pucynoxk 15. IIIUTOBHUK MY»KCKOI:
A — cnopogum: a- obwuil 6u0; 6- cOpyCobl HA HUICHEU CIMOPOHE 8Alil;
6- paspes copyca (1- unodysuti, 2- naayenma, 3- cnopauauii),
2- cnopamneuti (4-xonvyo), b- camemogpum: 5- cnepmamoszouovi;
6- 3apocmox ¢ HudICHell CMOPOHbL (M- MANLOM, P- PU30OUODL,
apx- apxe2oHuu, aH- aHmepuoul); 7- 6bIX00 CNepMamo30U008
u3 anmepuousi;, 8- apxe2onuii ¢ AlYeKIemKou
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Ha HwkHel MOBEpXHOCTH 3pPENOro 3apoCTKa BO3HUKAIOT aHTE-
puanu U apxeronnu (ocieaHue OamKe K BRICMKE). AHTSPUINH UMEIOT
OKpyTIyI0 (hopMy M Pa3BHUBAIOT HEOONBIIOE YWCIIO CHHPATHHO 3aKpy-
YEHHBIX MHOTOXTYTHKOBBIX CHEPMATO30HJ0B. APXETOHUU OOBIYHOTO
CTPOCHUSI, HO YaCTUYHO (OPIOIIKO) MOTPYKEHBI B TKaHb 3apocTka. Tak
KaK aHTePWINU W apXCTOHUM HAXOMISTCS B KOHTAKTE C BIAXKHON MOY-
BOW, OIIOAOTBOPCHHUE SIMIEKICTKH TOJBKHBIM CIIEPMATO30UIOM B
JIOKIIMBYIO TIOTOJY MPOUCXOMUT Oe3 3arpyaHeHuid. W3 OmiomoTBo-
PCHHOM SIMIIEKIIETKA BCKOpE (OPMUPYETCS 3apObIlll, TePBOHAYAIBHO
pasBUBaeTcs 3a cUET 3apocTka. BcacklBaHWE MUTATENBHBIX BEIICCTB
OCYIICCTBISCTCS MPH TOMOINM HOXKH 3apOJbIIa, BHEIPSIONICHCS B
TKaHb 3apocTka. [locne oOpa3zoBaHusl KOpelika, cTeOelbka U MEPBOTo
JIMCTKA 3apOJIBIII HAYMHACT CAMOCTOSITEIBHYIO KHU3Hb.

3aganue:1) M3yunTh BHEIIHUN BUJA MY)KCKOI'O IManoOpOTHHUKA;
2) paccMOTpEeTh CTPOEHHUE Copyca CO CIIOPAHTHSIMU; 3) 3apuUCOBaTh 3a-
POCTOK, COpYC, KOPHEBHIIE MY>KCKOT'O TTAIIOPOTHHUKA.

Matepuanst: 1) repbapHble SK3eMIUISIPBI MY>KCKOTO HAropoT-
HHUKa C cOpycaMu; 2) OCTOSTHHBIC MpenapaThl Cpe3oB uepe3 copyc ma-
MOPOTHHUKA.

IocaenoBaTebLHOCTH padOTHI

1. Ilonb3ysice repOapHBIM MaTepUaIOM, 3apUCOBATh BHEILHEE
cTpoeHue mnanopoTHuka. OOpaTuTh BHHMaHHE Ha HAIWYHE COPYCOB
(cxomieHuit criopaHTHeB) Ha HUYKHEW CTOpPOHE JIUCTA.

2. BHyTpeHHee CTpOoeHHUE copyca M3yYuTh Ha TOTOBOM IIperia-
paTe MpH MaloM YBEIMYEHUH MUKpockomna. OTMETUTh IUIALEHTY, CIO-
paHruu, MOKPHIBAJIbIIE.

3. 3apucoBaTh CTpPOEHHE 3apOCTKa, COpyca, KOPHEBUINA IAIO0-
POTHHKA LIUTOBHUKA MY>KCKOTO.
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Tema 6. OTAEJI TOJIOCEMEHHBIE - Gymnospermae,
NJIN COCHOBBIE - Pinophyta

I'omocemMenHBIe — pa3HOCIIOPOBEIE PACTEHUS, CITOPOGUT MPeod-
JanaeT HajJ raMeTOQHUTOM, KOTOPBIH HE UMEET CaMOCTOSTEIbHOTO CY-
mecTBoBaHUs. CrOpoHTHI TOIOCEMEHHBIX — IpEBECHBIC, PeXe Ky-
CTapHUKOBBIC, MCKIFOUNUTEIFHO CYXOITyTHBIE pacTeHHs. TpaBbl HE W3-
BecTHBI. OOlIee YnCII0 BUAOB COBPEMEHHBIX TOJIOCEMEHHBIX PaCTCHUM
CpPaBHMUTEIBHO HeBenuKo — okojo 800 BuaoB. PacmpocTpaHeHsl Mo
BCEMY 36MHOMY IIapy, OOIBIINHCTBO — 3TO XBOWHBIE.

Otnen ['omoceMeHHble BKIIOYaeT ceMb KiaccoB: CeMeHHBIE
narnoporauku (Pteridospermatopsida), Carosuukossie (Cycadopsida),
beunerrutoBeie  (Bennettitopsida), Kopmautossie (Cordaitopsida),
I'makroseie  (Ginkgoopsida), Xsoituere (Pinopsida), I'HeroBbie
(Gnetopsida).

B mnacrosimee Bpems Kiacc XBoitHble sIBISIFOTCS HamOosee
MHOTOYHCIICHHBIMHA TOJIOCEMEHHBIMH — K HHM OTHOCHUTCS Oomee 600
BUJIOB (55 poaoB, 8 ceMeiicTB). Y Hac BCTpeudaeTcs 8 poaoB, CBEImIEe S0
BHUJIOB.

XBOWHBIE HACUUTHIBAIOT OKOJIO 10 cemeicTB. ¥ HAacC AUKO Mpo-
U3pacTarT npencraButenu tpex cemercTB: CocHoBble, Kunapucossie
u Tucosble.

XapakTepHbIMU MPU3HAKAMH TOJOCEMEHHBIX SBIISIOTCS: HAJH-
Yhe CeMsH, OTCYTCTBHE IECTHKA, Pa3BUTHE CEMSIIIOYKH Ha OTKPBITHIX
TUIOZ0IUCTHKAX (Meracropoguiiax).

VY ronoceMeHHBIX UMEIOTCS CEMEHA C 3apOJbIIIEM U HJIOCTIEP-
MOM, TIpUYEM SHAOCTEpM (pOopMHpYeTCs U3 MEracrophl elie 10 OILIOo-
JIOTBOPEHHUS AUIEKIECTKH (Y TOKPBITOCEMEHHBIX — TTOCIIE OILUIOI0TBOpE-
HUS).

’KuzHEeHHBI LUK TOJOCEMEHHBIX OOYCIIABIMBACTCS Xapak-
TEPHBIM COOTHOIICHHEM MOHOIIJIOWIHON W TUTUIOMIHON (a3 pa3BUTHSA,
T.€. COOTBETCTBEHHO TaMeTo(puTa 1 CrIopoduTa.

VY rojoceMeHHBIX UMEETCsI IBa BHJIA JUCTHEB — OOJBLINE, pac-
cedeHre (KaK y MajbMbl WM MAlIOPOTHUKOB) M JOBOJBHO MENKHE, WI-
JIOBHUJTHBIE (XBOSI).

Crietiuuky pa3MHOXKEHHsSI PacCMOTPUM Ha HPUMEPE COCHBI
necHoii (o0bikHOBeHHOH) (Pinus sylvestris) (puc. 16).

27



Pucynok 16. CemeHHOE pa3MHOKEHHE COCHBI JIECHOM:
a— eemxka ¢ myosicckumu (1) u sxrcenckumu wumkamu. 2- nepsozo 200a
JHCU3HU, 3- BMOPO20 2004 JHCU3HU NOCTIe ONblIeHUs, 4- 3penast, ¢ GblCbl-
NABUUMUCS CEMEHAMU,; O~ MYIHCCKAS WUWKA, 8- MUKPOCHOPODUILL C
08YMsL MUKPOCHOPAHSUAMU, 2- CIMPOEHUE NBLIUHKU (MYIHCCKO20 2ame-
moguma): 1- cugponocennas knemxa mpyoxu,; 2- anmepuouaibHas
Kaemxa, 3- 6030yuiHble MewKu, 4- oKk3una, 5- uHmuHa, 0- npopacma-
Hue NbLIUHKU: [- 30po cnepmazenHou Kiemku, 2- 10po 6a3aibHou
Knemku; 3- 6030yuiHble MeWwKUY, 4- nvlivyesas mpyoxa,
€- JHCEHCKAS WUWIKA,; JHC- CEMEHHAs Yeuys C 08YMs CeMA3AYAMKAMU,
3- cemA3aUaAmoK nocie 00pa30eanus meeacnop: I- unmezymenm;
2- mukponune; 3- Me2acnopul, 4- HYYewIyc, U- HCeHCKAs WUWKA nocie
Pazeumusi JiceHCKo2o camemopuma: 1- unmezymenm, 2- nyyeniyc,
3- snoocnepm; 4- apxezonuil, k- cemsi: 1 u 2- coomeemcmeenno oepe-
BAHUCTNASL U NJICHYAMAS CEMEHHAS KOXHCYPaA, 3- IHOOCHEPM;
4- noosecok; 5- kopeuiok, 6- cmebenex; 7- ceMa0oau
(5-7- 3apoowiw); - cemennas weuys ¢ cemenamu
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B Hammx npupoaHBIX YCIOBUSAX 3TO TOBOJBHO KPYITHOE AEPEBO
1o 30 M BeIcOTOM, Hepenko mocturaromee 200-300-neTHero Bo3pacra.
B necy cocHa maumHaet naBath cemeHa o0braHO mocie 40 er. CocHa —
OJTHOJIOMHOE Pa3HOCHOPOBOE pacTeHrne. MUKPOCTIOpAaHTHH U METacrio-
paHruu 00pa3yloTCsS HAa OJHOM PACTEHUH B pa3HbIX mmmkax. Llumkn
MOSIBIISIFOTCSL BECHOW Ha MOJIOABIX ToOerax. B ocHoBaHWM ogHHX MO0e-
TOB COOpaHbI TPYyINIIaMU MYXCKHUE IIUIIKH, Ha BEPXYIIKaX APYTUX 00-
pasyroTcs OHA-/IBE KEHCKUE.

MyXcKasl IIMIIKa UMEET 0Cb, OT KOTOPOW OTXOMAT UEIIyH —
MuKpocropopmniel. Ha HbkHEH cTOpoHE Yemryid HaXOIUTCS 10 JBa
MUKpPOCIHOpaHrusi. B HUX B pe3ynbTare Meio3a U3 KJIETOK CIIOPOreHHOM
TKaHW BO3HUKAIOT MHOI'OYMCIICHHBIC TETpadbl TaIllJIOUJHBIX MHUKPO-
CIIOp, OJEBAMOIIUXCA HAPYKHOW TUIOTHOH O0OJOYKOW (IK3WHOW) 3a
CUCT KJICTOK BBICTWJIAOIIHNX CIIOPAHTUU.

[lo3gaee oOpasyercss BHyTpeHHsisi oOonouka (wHTHHA). OHa
TOHKasl ¥ HEXKHAs, OTCTAET OT 3K3WHBI, 00pa3ys /1Ba BO3AYIIHBIX MEIII-
Ka. Memku croco0CTBYIOT epeHOCY MBUIBLBI BETPOM, a MpH Tomnaja-
HUU B KUAKOCTh UTPAIOT POIIb TIOTLIABKOB.

MHUKpOCTIOpEl HAYUHAIOT TIPOPACTATh €€ B MHUKPOCIIOPAHTHH.
W3 HUX QOpMHUPYIOTCSI MHOTOYHCIICHHBIE MYXKXCKHE 3apOCTKH (TTBLIAH-
KH.) — CHJIBHO PEIyIHPOBAaHBI M HE BBIXOAAT 32 MPEACIBI OOOIOUKH
MUKpocriopel. CHauana, B pe3ysibTare MOCIeAOBaTeIbHbBIX JIEICHUM
S]Ipa MHUKPOCTIOPBI, OTWICHSIOTCSA JBE HEOONbIINE MpOTAILIHAIbHBIC
(3apOCTKOBBIE) KIIETKH, KOTOpPBIE OYEHb OBICTPO pa3pylIaloTcs. JTO
CAWHCTBCHHLIC BECTCTATUBHBLIC KJIICTKHU MYKCKOI'O I’aMeTO(l)I/ITa. Ocrtas-
Iasicst KpyIHast KJIeTKa JISUATCS ellle pa3, 00pa3ys MEHBIIYIO - aHTepH-
JUATBbHYIO B OOJIBIIYIO - CH(OHOTEHHYIO KIIETKY, WU KIETKY TPYOKH,
KOTOPYIO YacTO Ha3bIBAIOT BereTaTHBHOW. M3 Hee BIOCIENCTBUH pa3-
BUBAeTCs MbUIbIIEBas TPyOKa. B 310 Bpemst (Mail — Hauaslo WIOHS) CTEH-
Ka MHKpPOCTIOpPAaHTHs (TBUIBHUKA) JIOMAeTCSl M TBUIbIIA BBICHIIAETCS.
[Temeia ocenmaeT Ha >keHCKWX mumKax. [[sUThIlel 00pa3yeTcst MHOTO,
9TO HEOOXOIUMO JUIS TapaHTUPOBAHHOTO OIBLICHHUS, OT KOTOPOTO 3a-
BUCHT U yCII€X OIUIOJOTBOPEHUSI.

JKeHCkue MIMIIKKA TaKXke€ MMEIOT OCh, HA KOTOPOW B Mazyxax
KpOrouimx qemyﬁ CUAAT CEMCHHBIC YCHIYH. VY cocHBI ceMeHHas geurys
cpacTaercsl ¢ Kporouleid, o0pa3ys eAHHYI0, TaK Ha3bIBAEMYIO IPOCTYIO
yemyto. Ha ee BepxHei CTOpOHE pacroiararoTcsi iBa ceMs3adyarka.

Cems13a4aTOK COCTOMT M3 LIEHTPAIBbHOW MHOTOKJIETOYHOH ya-
CTH — HYLIEJITyca, WM sIJIpa ceMs3auaTka, ¥ OKPYKaolIero ero MmoKpo-
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Ba — MHTeryMeHTa. IHTeryMeHT BhIpacTaeT M3 OCHOBaHMs HYIEJIyca,
TaK Ha3bIBAEMOHM Xala3el; 00pacTaeT HYLEJUIyC HOCTENEHHO CHHU3Y
BBEPX, OCTABJIAs Ha BEPIIMHE OTBEPCTHE — MBUIBLIEBXOJ, WIM MHUKpPO-
nuie. Hynennyc siBiseTcst MeracopanrueM, a HUHTEryMEHT-HOBOE 00-
pa3oBaHMe, HE BCTpEeYaroleecs paHee.

ITo3Hel BECHOM MM B HayaJle JIETA YEIIyH B )KEHCKOMU LIUIIKE
pasasuratorcs. [lpuiblia, MpUHOCHMAsl BETPOM, MPUIMMAET K Karuie
JKUIIKOCTH, BbLAEIIeMON MUKpomwie. [IbmMHKY ObICTPO MOTPyXKaroTCs
B HEE W BTATMBAIOTCS BOBHYTpPS, Nomazaas B Hynemryc. Ilocne ombure-
HUSl CEMEHHBIE YEIIyH CMBIKAIOTCS, APEBECHEIOT U OCTAIOTCS IIOTHO
CKaTbIMH JIO CO3PEBaHUs ceMsH. Bo BpeMs OIbUIEHUS B NMBUIMHKE HET
elle MYXXCKHUX T'aMeT, B CEMA3a4aTKe HE Pa3BHUT >KEHCKHH 3apOCTOK C
apxeronusmu. Yepe3 MecsI] Mocje ONBIICHHUS OfHAa U3 KJIETOK HYLel-
JIyca, pacrojioyKeHHasi BOJM3U MHKpOIHIE, 000CO0sIeTCs, IpeTeprie-
BAaeT MEH03, B PE3yJIbTaTe KOTOPOTO 00pa3yercsl YEeThIpe TaIuIONIHbIE
KJIETKH - Meracnopsl. Tpu U3 HUX OTMHUPAIOT, a YeTBEepTast (HIKHSISA)
IIPOPACTAET B TaIlJIONIHBIHI )KEHCKUH 3apPOCTOK.

Kenckuit rametodut mpeacraBuser coO0 OECIBETHBIN MHO-
rokieToyHslid TasioM. Yepes 10-15 mecsiieB nocie OnbUIeHUsS HA MUK-
POMUIIIPHOM KOHIe ramerodura oOpa3yercsl JBa apXeroHusi, MOTpy-
JKEHHBIX B €r0 TKaHb. APXETOHHUI COCTOUT U3 KPYIMHOM SIMIIEKICTKU C
OONBIIMM SIIPOM, HaJ KOTOPOW JISKUT PaHO McUe3aroulas OpromrHas
KaHaJblleBas KJIETKa, U MIEeHKH U3 BOCBMH MEJKHX KIJIETOK, pacroio-
JKEHHBIX B JIBA dTaXa.

Bce 310 Bpems mbuibLeBas TpyOKa OYeHb MEIJICHHO PAacTeT,
NpOKNIazpIBas cebe MyTh MEXIy KJIeTKaMmu Hyueiuryca. OmionoTBope-
HUE TMPOUCXOUT JIUIIb MOCIE MEPE3NMOBKH. AHTEpUIUANIbHAS KIIeTKa
NBUIMHKY AETHTCS, 00pa3ys 6a3ajibHyl0 M CHepMareHHyo kietku. OHu
MOMAIAI0T B MBUIBLIEBYIO TPYOKY, TJ€ ClIepMareHHasi KJIeTKa JEIHUTCS,
o0pa3ys nBa crnepMHs — JMIIEHHbIE JXTYTUKOB MY)KCKHE TaMETHI.
[TeiprieBas TpyOKa JOHOCHUT CIIEPMUHU JIO apXETOHHUS, T OJUH U3 HUX
CIIMBAETCA C SIMLEKIETKOM, a BTopoi TnOHeT. OCTaBLIMIACS apXeroHUH
00BIYHO pa3pyIIaeTcs.

M3 3uroTsl pa3BUBAIOTCS JJIMHHBIM M3BUTHIN TIOJBECOK U 3aPO/IBILI,
KOTOPBIA BJBUTaeTCs BOBHYTPh TKaHH >KEHCKOTO rameroura, KoTtopas K
3TOMY BpEMEHH HaKaIUIMBAET 3arachl TUTATENbHBIX BEIIECTB. Ee Ha3bIBatoT
nepBUYHbIM 3HJI0cTiepMoM. CHOpPMHUPOBABIIMICS 3apOJIBII COCTOHT U3
KOpeIlIKa, CTe0eNbKa, HECKOJBKUX CeMSIIONEH U TIOUCUKH.
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Cems13a4aToK MoOcje OIUIOJOTBOPEHMSI MPEBPALIAeTCsl B CeMsl.
CHapyku ceMsi IOKPBITO TBEPAOH KOXKYpOH, BO3HHUKIICH M3 HHTETY-
MEHTa, 10/ Heil TOHKas IUIeHKa — OCTaToK Hyuemtyca. Koxypa u mies-
Ka 00pa30BalNCh U3 TKAHEH MEraclopaHrusi, OHU UMEIOT JTUILIOUIHBIN
Habop xpomocoM. OCHOBHAsl 4acTb CEMEHH — 3TO MAacCCUBHBIM 3HJO-
CIepM, OKpY’KalOIIMi 3apofblll. DHAOCIEPM — BEreTaTHBHAs 4YacTb
ramero(uTa, OH TaIUIOMIHBIM, a 3apOJBIII — HOBOE IOKOJIEHHUE CIIOPO-
¢uta — uMeeT AUTUIONIHBIN Habop XpomocoM. CeMeHa COCHBI cHabXe-
HBI JIETKMM KPBUIBIIIIKOM — BBIPOCTOM CEMEHHOU KOXKYPHI.

CemeHa co3peBarOT uepe3 HoJaTopa roja mnocjie ombpuieHus. K
9TOMY BPEMEHH HIMIIKH U3 3€JICHBIX CTAHOBSTCA OYPBIMU, B COTHEUHBIE
JHW B KOHIEC 3MMbI YCIIYU UX PA3ABUTAIOTCA U CEMCHA BBICBHIIIAKOTCA.
BecHoil ceMeHa mpopacTaroT.

3amanme: 1) 03HAaKOMHTBCS CO CreU(UKOI CTPOSHHUS TOOETOB
" pasMCIICHUA Ha HHUX MYXCKHUX M KXCHCKUX HIMIICK COCHBbI JIECHOM
(0OBIKHOBEHHOIA); 2) U3YYUTh OCOOCHHOCTH CTPOCHHS MY>KCKOW IIHIII-
KU, TBUIBIIBI, YKCHCKOM IIMIIKH, CEMs3a4aTKa; 3) 3apucoBaTh IUKI pas-
BUTHS COCHBI JICCHOU (OOBIKHOBEHHOM).

Martepuainsi: 1) repbapuii mOOETOB ¢ MY>KCKHMH 1 )KCHCKIMH
HIMOIKAMHA COCHBI OOBIKHOBEHHOM; 2) mpemaparsl MpOXOJBHOIO cpesa
MY’KCKOH IIUIIKK COCHBI; 3) MbLIbIIAa COCHBI; 4) HAOOP 3PEJIbIX MIUIICK
Pa3JINYHBIX BUJIOB F'OJIOCEMEHHBIX.

HocnenoBaTeJbHOCTH PaboOTHI

1. O3HakoMUTBCA ¢ MOPQOITOTUIECKUMH OCOOCHHOCTSIMH COC-
HbI JIeCHO# (0OBIKHOBEHHOIT). OTMETUTH THUI BETBJICHHS TOOETOB, OCO-
OCHHOCTB JIUCTBEB U UX PACIIONOKEHHE, 3aTEM U3YUUTh CTPOCHHE MYXK-
CKHX IIUIIIEK.

2. OOpaTuTh BHHMaHHE, YTO MYXKCKas IIWIIKA COCTOMT H3
TJIABHOW OCH, Ha KOTOPOH PacnojokeHbl MUKPOCHOPOGHILIbEI (Yeryn),
KOTOpBIE UEPENUTUYATO HAJIETAIOT APYT Ha JpyTa.

3. 3apucoBaTh MbUIBIYY U €€ COCTaBHBbIC YacTU. M3yduTh KeH-
CKHe€ IINIIKY ¥ 3apUCOBATh UX OT/IEIHHBIE YACTH.

4. CtpoeHue cemsi3ayaTKa M3Y4YHTh IO TaONMLE, 3apHUCOBATH
OTJICNbHBIE JETANN: HHTETYMEHT, MUKPOIIWIIE, HYLIEILTYC, SHAOCIEPM C
apXETOHMSIMH, O3HAKOMHUTHCS C OCOOCHHOCTSMU CTPOCHHS 3pENIoi
MUIIKHA. M3y4uTh CTpOEHUE CEMEHN COCHBI U 3apHUCOBATh €r0.

5. 3apucoBaTh LIMKJI pa3BUTHS COCHBI JIECHOHM (OOBIKHOBEHHOH).
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HcTOuHNKY pUCYHKOB

Puc. 1 3enennie Bo- | 1. I.U. Ammpeesa, JI.C. Pomman 2005, 266,
JIOPOCITH puc. 124 ¢ n3MeHEeHUSIMH
2. B.I'. Xpxanosckwuii u nip, 1989, 233, puc. 175
C M3MCHEHISIMA
3. B.I'. Xpxanosckwii u 1p, 1979, 188, puc. 136
C M3MEHEHISIMH
Puc. 2 Xwmsuennsii B.I'. Xpxxanosckwuii u ap, 1988, 179, puc. 170
IIMKJT XJIAMHJJOMOHAJIBI
Puc.3 Kuzuennsiit | B.I'. XpxanoBckuit u np, 1988, 182, puc. 174
IIMKJI CITUPOTHPBI
Puc. 4 Xnopemna B.T". XpxanoBckuii u ap, 1988, 180, puc. 171

Puc. 5 JXusuenuslit
IIUKJ YIOTPHUKCA

B.T". XpxanoBckuii u ap, 1988, 180, puc. 172

Puc. 6 Xapa B.T". XpxxanoBckuii u ap, 1988, 183, puc. 175
Puc. 7 JluatomoBbie | B.I'. XpxaHoBckuii u ap, 1979, 186, puc. 135
BOJIOPOCTH

Puc. 8 Jlmaromonas | B.I'. XpxxaHoBckuii u ap, 1989, 227, puc. 170
BOJIOPOCTIb THHHYJIS-

pus (Pinnularia)

Puc. 9 Bypeie Bogo- | B.I'. XpxanoBckuii u np, 1988, 174, puc. 167

pociu

Puc.10 Bypas Bopo-
pocib. JlamuHapus

JI.C. Ponman, 2006, 185, puc. 83

Puc.11 Lukn pa3Burus
MXa KYKYIIKHH JICH

JI.C. Ponman, 2006, 190, puc. 86

Puc. 12 Hukn pa3Bu-
THsL IulayHa OynaBo-
BHUJIHOTO

U.N. Aungpeesa, JI.C. Ponman 2005, 287, puc.
133

Puc. 13 Cenarunemna
ceJlaroBUHAas

B.I'. XpxanoBckuii u ap, 1989, 260, puc. 203

Puc. 14 XBour 1moJieBoi
Eguisetum arvense

B.T". XpxanoBckuii u ap, 1989, 266, puc. 206

Puc. 15 HluroBauk | U.W. Auapeesa, JI.C. Poqman 2005, 292, puc.
MY’KCKOM 135

Puc. 16 Cemennoe JI.C. Ponman, 2006, 205, puc. 92

pa3MHOXCHUE

COCHEI JIECHOM
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2. JI.C. Poaman. boranuka ¢ ocHoBaMu reorpauu pacTeHUI. -
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3. B.I'. Xpxxanosckuii u ap. [Ipaktukym mo kypcy odmieit 6o-
TaHUKHU: Y4eb. mocodue. — M.: Bricul. mkoia, 1979. -422 c., ui.

4. B.I'. XpxxaHosckuit u ap. boranuka. — 2-e u3z., nepepad. u
nom. — M.: Arponpomusaar, 1988. — 38/3 c.: wi. - YueOHUKHN U y4eO.
MOCOOHS [T YYAIINXCS TEXHUKYMOB).
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