MHUHUCTEPCTBO CEJIBCKOI'O XO3AMCTBA
POCCHUUCKOU ®PEJEPALIUA

®I'BOY BO «BPSIHCKMII TOCYJAPCTBEHHBIN ATPAPHBIN
VHUBEPCUTET»

Kadenpa nmyroBoncTsa, cenekium, CEeMEHOBOICTBA
Y TUIOI0OBOIICBOJICTBA

Munexuna H.B.

BOTAHUKA

y4e0OHO-MEeTOINYeCcKOe MocoOue
JUTsT Ta0OPaTOPHO-TIPAKTUUECKHUX 3aHSATHH.
Pazoen «Cucmemamuxa pacmenuiiy
10 HAMPAaBIIEHUIO MMOATOTOBKH YPOBEHB BEICIIIETO 00Pa30BaHUS —
OaxamnaBpuat 35.03.04 Arponomus,
npoduis Jlyrobie JaHama@ sl ¥ ra30HbI

Bpsirckas o6nacTb

2017



VJIK 582:631.5:712(076)
BBK 28.5:40.4:26.82
M 60

Munexuna, H.B. boranuka: YdeOHO-MeToaMUecKOoe ocoOue
IUTS Ta0opaTOpHO-TIpaKTHYeCcKnX 3aHsaTHid. Pasznen «Cucremarnka
pacrennit» / H. B. Munexuna.- bpsack. W3narensctBo bpstHckoro
Ay, 2017.-34c.

Y4eOHO-MeTOqYecKOe MOCcoOre MpeaHa3HAuYEHO IS BBITOJ-
HeHHs 71ab0opaToOpHO MPAaKTUYEeCKUX paboT mo nucumiuimHe «boranu-
ka» Pazgen: «CucremaTtmka pacTteHuid» pa3pabOTaHO B COOTBET-
ctBun ¢ tpeboBanusmMu OI'OC BO mo HampaBieHHIO MOATOTOBKA
YPOBEHB BBICIIIETO OOpa3oBaHus — OakanaBpuaT 35.03.04 ArpoHo-
Musi, ipoduis JIyroseie taHaAmadTh U ra30HbI

Penienzent: a. c.-x.H., mpodeccop Jpsuenko B.B.

Pexomenoosano k uzdanuro peuwieHuem Memoouueckou Ko-
Mmuccuu agposkonouyeckoeo uncmumyma Ne 4 om 5.04.2017 z200a

© bpsuckuii 'AY, 2017
© H.B. Munexuna, 2017



[NocoOue pexkoMeHIOBaHO I IOMAIHEH U ayTUTOPHOU CaMo-
CTOSATEIILHOU pa6OTBI CTYACHTOB, 4YTO IIO3BOJIICT 3KOHOMHYHO HC-
MOJIb30BATh BPEMs 3aHATHM. Kamaﬂ TCMa WIIOCTPpHUPOBaHa PpUCYH-
KaMH, B3ATbBIMU M3 PA3JINIHBIX y‘{e6HI/IKOB n HOCO6HI>1, 4TO COIIpo-
BOXAACTCSA COOTBETCTBYIOIIMMU CCHUIKAMU.

[poriecc M3yueHus AUCIMILIMHBI HapapiieH Ha GopMUpOBa-
HUE clieayrolei oomenpodeccuonansHoi komnereHimu (OITK):

CIIOCOOHOCTh PACIIO3HABATH MO MOPQOJIOTUISCKUM TIPHU-
3HaKaM HanOoJyiee pacrpoCTpaHEHHBIE B PETHMOHAX JUKOPACTY-
IUE PACTCHHS] M CEIIbCKOXO3SIMCTBEHHBIC KYJBTYPHI, OICHH-
BaTh WX (U3HUOJIOTHYECKOE COCTOSIHHE, aTalTaIlMOHHBIN T0-
TEHIIMAJI U ONPEACISITh (PAaKTOPHI YIYUIIEHUS POCTA, PA3BUTHUS
u kauectBa npoaykuuu (OIIK — 4)

[Tocne n3yueHus: AUCUUILIINHBI CTYACHT JOJIKEH:

3Hams: MOP(}OIOTHIO U AaHATOMHIO BETCTATUBHBIX U TCHE-
pPaTUBHBIX OPraHOB pPACTEHUM HA KJIETOYHOM M TKAaHEBOM
YPOBHSIX, MeTaMOp(h03bl, CIIOCOOBI PA3MHOXKEHHUS U BOCIIPOH3-
BEJICHUS PACTCHHWH, HanOoJiee pacrnpoCTpaHEHHBIE B PETHOHE
JTUKOPACTYIIUE PACTEHUS U CEIbCKOXO035MCTBEHHBIE KYIbTYPHI,
HX CHUCTEMAaTHYECKOE IMOJIO0KEHHUE, BIUSHUE BHEIIHUX YCIOBHUI
Ha (PU3HMOIOTHYECKOE COCTOSIHUE M aJanTaIllMOHHBIA IMOTEHIIH-
aJl, TPUCTIOCOOJICHHOCTh PACTEHUH K YCTIOBUSM IPOU3PACTAHUS
Y BIIMSIHUE CPEJIbl HA PAaCTEHUSI.

ymemsb. TO MOP(HOIOTHYECKUM MPU3HAKAM PACIIO3HABATh
HauboJee pacpoCTpaHeHHbIE B PETHOHAX TUKOPACTYIIUE pac-
TEHHUSI U CEIbCKOXO3AMCTBEHHBIE KYJIbTYpbI, ONPENEIATh TaK-
COHOMHUYECKHE (PO, BUJ, CEMENUCTBO) KaTETOPUH KOHKPETHOTO
pacTeHus, MO BHEIIHUM MOP(OJOTUYECKHM MpPU3HAKAM Olle-
HUBATh (PU3NOIIOTUYECKOE COCTOSHUE, aanTallMOHHBIA MTOTEH-
[Mal U ONpenessTh (PakTOphl YIydllIeHUs POCTa, Pa3BUTHUS U
KadecTBa MPOAYKITUH.

61a0emyv. METOJNKaMU PabOThl CO CBETOBBIM MHUKPOCKO-
[IOM, IPUTOTOBJIEHUSI BPEMEHHBIX M MOCTOSHHBIX MPENaparToB,
nabopaTopHOro aHanmu3a o0pasloB pacTeHui, Mopdomoruyie-
CKOT'O ONHUCAHMS PACTCHHI, OMPEIEICHHUS CHCTEMAaTUKH KUBBIX
u TepbapHBIX 00pas3loB, MpoBeAeHUS (HEHOJOTHUECKHUX
HaONIOJIGHUH 3a POCTOM pacTeHUil, HaBBIKAMU MOPQOJIOTO-
AHATOMHUYECKOTO ONMKMCAHUS TKAHEW U OPraHoB.
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PA3JEJI 3. CHCTEMATHKA PACTEHUI

TEMA 1. HU3IIIUE PACTEHUSI,
NJIN BOAOPOCJIM (Thallobionta, mim Algae)

[MTopasstoriee GOIBIIMHCTBO BOIOPOCICH KHUBET B MOPSIX, OKe-
aHax, pekax, o3epax U JIpyrux Bogoemax. OcoOyI0 3KOJIOIHYECKYIO
TPYIITY COCTABISIIOT Ha3eMHBIC BOJAOPOCIH, KUBYIIUE B [OYBE U Ha
Hell. Cpea HUX caMble MHOTOYHCIICHHbIE — JIMaTOMOBBIE, 3aTeM —
3enensle, u3penaka — 3oaotucTsie U KpacHsle.

Bo10pocin HCKITFOYHUTENBHO PA3HOOOPa3HBI TI0 CBOEMY CTPOCHHIO.
Terno npencTaBIeHO HEPACUICHEHHBIM Ha BETETATUBHBIC OPTaHbl CJI0C-
BHIIIEM, WM TAUIOMOM. BoJI0pociin ObIBAIOT OJHOKIICTOYHBIC U KOJIO-
HUAJIbHBIC, MHOTOKJICTOYHBIC, TIOJ[BUYKHBIC U HETIOIBHKHBIC.

Jli1st Boopociieil XxapakTepHbl BCe THITBI PAa3MHOXKEHHS: BereTa-
THBHOE, OECI0JI0€ U MOJIOBOE.

[Ipu BereTaTUBHOM Pa3MHOKCHUH HOBBIE OCOOM BO3ZHHMKAIOT U3
OOpBIBKOB HUTEH, KYCKOB CIIOCBHILI, IPU PACIaICHUN KOJIOHHN MIIN
JIeICHUH KJIETOK OJTHOKJICTOYHBIX BOJOPOCIIEH.

Becrnonoe pasMHOKEHHE OCYIIECTBIISICTCS C TOMOIIIBIO 300CTIOP
WITH aTIaHOCTIOP JIMIICHHBIX JKI'yTHKOB, OJHOKJIETOYHBIX 00pa3oBa-
HHH, BOSHUKIIMX BHYTPH BEreTaTUBHBIX KJIETOK MM B OCOOBIX Opra-
Hax — 300CHOPAHTHSIX.

I[TonoBoe pa3MHOKEHHE HIMPOKO PACIPOCTPAHEHO Y BCEX BOJIO-
pocieii. @opMbI MOIOBOTO TPOIEcca Pa3sHOOOPasHbL: uz02amust, 2e-
mepo2amust, 002aMusi.

Ha ocHoBaHMM pa3inyusi MMTMEHTOB, MPOYKTOB 3araca, COCTaBa
KJICTOYHBIX CTCHOK Pa3nyatoT CIISAYOIIIE OT/ICIbI BOAOPOCIEI:

. Bomoructeie — Chrysophyta.

. Kenro-3emensre — Xanthophyta.

. Imatomossie — Diatomeophyta.

. [Tupodurossie — Pyrophyta.

. Kpunrodurossie — Cryptophyta.

. OBrirenoBeie — Euglenophyta.

. Bypsie — Phaeophyta.

. Kpacubie unu 6arpsaku— Rhodophyta.
. 3enensie — Chlorophyta.
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OTJEJI 3EJIEHBIE BOJJOPOCJIN — Chlorophyta

3eneHbIe BOJIOPOCIU TPEACTABICHBI OHOKJICTOYHBIMH, KOJIO-
HUAITBHBIMH, MHOTOKJICTOYHBIMH M HEKJIETOUYHbIMEH GopMmamu. OOu-
TAIOT TPEUMYIIECTBEHHO B MPECHBIX BOJAX, €CTh U B MOpPSX, HEKO-
TOpBIC HAa CHETY, CTBOJAX JICPEBHEB, B TOYBE. Y 3elICHBIX BOJIOPOC-
JIeH TPEICTaBICHBI BCE TUIBI OPTaHU3AlMU TAJUIOMA: aKTHBHO I10-
IBIDKHBIN OTHOKIJICTOYHBIN (XJIAMHIIOMOHA/A) M KOJIOHHUAIBHBIHA (TO-
HUYM, TaHJIOPHHA, BOJIbBOKC); HEMOJBWKHBIH OJIHOKICTOYHBIH
(xnopenna, XJIOPOKOKK) M KOJIOHWAJIBHBINA (TIEAMACTPYM, BOJSHAS
CETOYKA); MHOTOKJICTOYHBIH HUTYATHIM (YJIOTPHKC, CIIMPOTHpA) U
IJIACTUHYATHIN (ynbBa); CH(OHANBHBIN (Kaynepma, aneTaOyIspus)
(Puc. 1).

Puc. 1 3enensie BogopoCu:
A- ayemabynapus, b- nandopuna, B- s6dopuna, I'- neouacmpym, /-
600snas cemouxa, E- cyenedecmyc, JK- ankucmpooemyc

3emneHble BOIOPOCIH — Hauboliee pa3Ho0Opa3HbI MO0 CTPOCHUIO U
XKHU3HEHHOMY LuKy. [IpencraBieHsl Bce THUITBI Pa3MHOMKEHHS U BCE
BUJIBI TIOJIOBOTO IIpoLiecca.

Otnen BKIIIOYAET BOJOPOCIH, MMEIONIHE XPOMAaTOQOphl YHCTO
3€JICHOTO IBETa. 3amacHON MPOAYKT — Kpaxmail. Kietku oneTsl 060-



JIOYKOW, B MPOTOIIACTE COACPIKUTCS OJHO HJIM MHOTO SJep U XpO-
MaTo(hOpPHI pa3IMIHON POPMBL.

K HaunOosiee MPUMUTHBHBIM OTHOCSITCS OJHOKJICTOYHBIC OKPYT-
JIBIC WU TPYIICBUAHBIC IBYXTYTHKOBBIC XAAMUOOMOHAObL, OOHMTa-
IolMe B JyXax, KaHaBaX W JAPYIMX MPECHBIX BOJOEMaX, BbI3bIBAs
«IBETCHUE» BOJIBI. XpOMATOPOpP YANICBHIHBIN C MOTPYKECHHBIM MH-
PEHOUJIOM, SJIPO OJHO, B MEPEIHEM KOHIIE CBETOYYBCTBUTEIIBHBIN
TJIa30K U MyJIbCUPYIOIINE BaKyouH (puc. 2).

Puc. 2 )Ku3HeHHbIH UK XJIaMHALOMOHAIEL:
A- becnonoe pasmHoodicenue, b- nonosoe pazmuoscenue, M- metio3;
1- secemamusnas ocobws, 2- obpazosanue 300cnop, 3- 30ocnopa, 4-
obpazosanue 2amem, 5- xonyasyusi eamem, 6- 3ueoma, 7- npopac-
manue 3ueomsl, §- 300cnopa

[Ipu GnaronpusATHBIX YCIOBHUIX XJIAMHIOMOHAAA Pa3MHOXKaeTCs
0ecIIoNBIM CITOCOOOM: TPOTOIUIACT JENUTCS IMyTEM MHTO3a Ha JIBa,
YeThIPe W BOCEMb YacTel, U3 KOTOPHIX €Ile B MAaTEPUHCKOUN KIIETKE
(OpMHPYIOTCST 300CTIOPEI, MO0 OOIIEH CTPYKTYpE MOXOXKH Ha B3POC-
Jibie 0COOM, HO MEHBIIETr0 pa3Mepa U 0e3 IEJUTI0JIO3HON cTeHku. B
CJIEJICTBHE OCIM3HEHUS! CTEHKH MATEPUHCKON KJIIETKH OHHU OCBOOOXK-
JIAFOTCSI, BBIPACTAIOT JIO pa3MEPOB B3POCIIBIX 0CO0EH U CTPOST HOBYIO
KJIETOYHYIO CTEHKY.

IIpu HemocTaTke BOIBI M KUCIOPOAA XJIaMHIOMOHaAa cOpachl-
BaeT KI'YTUKU W BBIJIEISIET CIIM3b. [Ipy 3TOM MpOTOIUIaCT COXpaHSIeT
Croco0HOCTh K jaeneHnto. C HACTYIUICHHEM OJaroNmpHATHBIX YyCIIO-
BUI BHOBb 00Opa30BaBIIHECS KIECTKH (POPMHUPYIOT KTYTHKH, OCBO-
00XTal0TCS OT CIIM3HM M BBIPACTAIOT J0 OOBIYHBEIX pa3mepoB. Ilomo-



BOI1 Tiporiecc varie n3oraMiblid. OHAKO, Y HEKOTOPHIX BUAOB OTME-
yeHa TereporaMus W maxe ooramus. ChopMmupoBaBIIascs 3UTOTa
HAIOJTHACTCS 3alacHBIMHU MPOJYKTAMH M BBIPAOATHIBAECT TOJICTYIO
CTCHKY. 3aTeM HacTymaeT mepuoj Mokos. [lpu OmaronmpusTHBIX
YCIIOBHSX COJICPKHMOE 3UTOTHI JICJIUTCS TTyTEM Mei03a, B pe3yiibTa-
Te GOPMHUPYETCS YETHIPE TAIUIOUTHBIE 300COPHI.

Cnupoeupa oOuTaeT B MPECHBIX BOJAAX, TAe oOpa3yer TuHy. Hu-
TA HEBETBSIIUECS COCTOST W3 OJHOTO psja KIETOK, COJSpMKAIIUX
OJIMH WIJIM HECKOJBKO W3BUTHIX JICHTOBHIHBIX Xpomatodopos. B
KQXKJIOW KIIETKE HAXOJWTCS OJUH WIIM JIBa XJIOPOILIACTA, KOTOPHIC
pasMemarTcs B MOCTEHHOM CJIO€ IUTOIUIa3Mbl. B LeHTpe KieTKu
HUMEETCS SIIPO, TOrPYKEHHOE B IIUTOILIa3My (puc. 3).

Puc. 3 X KuzHeHHBIH UK COUPOTHPHIL:
1 — yacms mannioma; 2-3 — nociedo8amenrbHOCMb COMAMOLAMUU
(xouvrocayuu); 4-5 — 3ueoma; 6-1 — meiio3 3ucomvl U OMMUpaHUe
mpéx eanioudnvix s0ep, 8§ — npopacmawue 3uomovl;, 9 — KIemMo4HAs
cmenka; 10— yumonnasma; 11 — aopo; 12 — xpomamogpop; 13 — nu-
penoud; 14— eaxyon.

BereratuBHO pasMHOXXaeTcsi OOpBIBKAMU HUTEH, Oecrionoe pas-
MHOXXEHHE HETOABWKHBIMU aIUIaHOCIIOPAMHU, O0Pa3yIOIIMMHUCS 10
OJTHOH B Kakao# kierke. [1oioBoe pazMHOXKEHHUE TI0 CIIOCO0Y KOHB-
torauuu. [Ipu stom oOpasyercs 3urota. Ilocie nmepuona mokost oHa
JEJIATCS TI0 TUILy Meo3a M MpopacTaeT B OJHY HUTb, TPH sApa U3
YETBIpEX TMPHU ITOM PEeAyIupyroTcs. Takum o0pa3om, KU3HEHHBIN



UK CITUPOTUPHI MPOXOIUT B TAIUIOMTHOMN (ha3e, TUTLIOUIHA TOIBKO
3HTOTA.

Xnopenna — TUTIMYHAS OJHOKJICTOYHAS HEIMOJBIXKHAS BOJO-
pocib. KieTku mapoBHIHBIC ¢ YAlICBHIHBIM XPOMAaTO(hOpoM, MeJl-
kue. PasmMHOXeHHE TONBKO OecIionoe ¢ 00pa3oBaHUEM YETHIPEX HITH
BOCBMH HETIOJIBUYKHBIX CIIop. Bomopociu mMpoKo pacipoCcTpaHEeHBI
B MPECHBIX M COJCHBIX BOJAX, & TAKXKE B MMOYBE, CHMOUOHTHI JIMIIAH-
HUKOB (puc. 4).

Puc. 4 Xiopenna:
1 — secemamusnas ocobw, 2 — obpazosanue cnop

Bunsl pona yrompuxc pacupocTpaneHsl B pekax. TamioM HHUT-
‘IaTI)II‘/'I, HCBGTBHMHﬁCH, COCTOUT M3 OJHOT'O pdAda OAMHAKOBBIX KJIC-
TOK. XJIOPOIUIACT UMeEeT (OpPMY KOJIbLIA WM MOJIYKOJIbLIA U 3aHUMA-
€T MOCTeHHOe ToJoxkeHue. Sapo omHo. Ilpn GecmomoM pasMHOXKe-
HUU B JTI000M M3 KJIETOK, KpoMe Oa3allbHOHM, 00pa3yloTcs deThIpex-
KI'YTHKOBbIE 300cmopsel. IlonoBoii mpouecc u3oramHelil. ['amersl
MEJIKHE, JBYXTYTUKOBBIE, 00Pa3yIOTCA TAaKKe B JIOOOH M3 KIETOK.
3urora nenuTcs myTeM Menos3a. B pesynbraTe oGpasyercst yeThipe
TaIUIOUTHBIC 300CTIOPHI, TPOPACTAIOIINE BO B3POCIBIE HUTH (puUC. 5).

Puc. 5 JKuzHeHHBIH MK YJIOTPHUKCA:



A — becnonosoe pazmmosicenue, B — nonosoe pasmmodicenue, M —
Mmetio3, I — secemamusnas ocobwb,; 2 — 0bpazosanue 300cnop; 3 — Gul-
X00 300cnop; 4-nycmas xkiemka;, 5 — 300cnopvl; 6 — 0bpazosauue
eamem; 7 — vixo0 eamem; 8 — uzocamus, 9-10 — sucoma, 11 — npo-
pacmanue 3ucomsl; 12 — 300cnopa.

XapoBble — HanOoJee BHICOKOOPTraHU30BaHHBIE 3eJICHBIE BOJIO-
pOCIY, XapaKTEpU3YIOUIMECA CIIOKHO MOCTPOCHHBIM TaUIOMOM H
MHOT'OKJIETOYHBIMH IOJIOBBIMH OpraHaMH (OOTOHMEM W aHTEPHIU-
em). PaciipocTpaneHsl BOIOPOCIN B MPECHBIX U B COJIOHOBATBHIX BO-
nax. Xapa npelncTaBiseT co00H BEPTHUKAIBHO CTOSIIUMN BETBSLTUICS
tayutoM. K cyOcTpaty Bomopocin Kpemsitcs pu3ougaMu. Xpomaro-
¢dopsl MeJKHUe, TMCKOBUIHBIE. BereTaTuBHOE pa3sMHOXKEHUE C ITOMO-
IpI0 KIIyOeHBKOB; Oecrojoro pasMHokeHus HeT. [loioBoii mporuece
ooraMHsbIi. CIMpabHO U30THYTHIE BYKIYTUKOBBIE CIIEPMATO30MIBI
00pa3yroTca B IIAPOBUAHBIX aHTepUIUsX. B ooronum oOpasyercs
olHa sinekyeTka. [Ipu OIIOAOTBOPEHUM SHIECKICTKH 00pa3yercs
surota. [locne nepuoaa nMokosi OHa AEIUTCS MO TUIY Meilo3a U Ipo-
pacraet. Tpu siapa pu 5ToM pexynupyrores (puc 6).

yi7

A

Puc. 6 Xapa:
A — obwuii 6uo, b — vacme mannoma; 1 — puzoudwvl, 2 — kiybenvKu,
3— boxosoe omeemenenue, 4 — yeHMpPaIbHAs KIEMKA, J- HAPYICHbLE
Kiemku, 6 — 0OHOKIemouHoe pazeemeienue, 7- 0020Hul, 8- salye-
xknemxa, 9- koponxa, 10- anmepuouii, 11 — wumox, 12- noocmasxa,
13 — cnepmazennvie numu, 14- cnepmamoszouo

3aganme: 1) my4YnTh W 3apUCOBATH OOIIWI BUJ, CTPOCHHUE, pa3-
MHOXXCHUE XJIaMUIOMOHAbI, XJIOPEJUJIbI, CIIMPOTUpPEI, YJIIOTPHUKCA, Xaphbl.
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Marepuajbl: (GUKCHPOBaHHBIE WM KHUBBIE BOIOPOCIH: TOCTOSH-
HBIE TIperraparsl (KOHBIOTAINS CIIMPOTUPBI, OOTOHUN 1 aHTEPHINH Xaphl).

IlocnenoBaTeIbHOCTH PAGOTHI

1. O3HaKOMHTBECSI CO CTPOSHHEM KIIETOK: MX (HDOPMOH, YHUCIOM
saaep u popmoit xpomarodopa, HaTHUNEM MTUPEHOUAOB Y PA3TUIHBIX
MpeICTaBUTENEH 3€JIEHBIX BOJOPOCIIECH.

2. PaccMOTpeTh MOCTOSIHHBIN TIpemapaT CIHUPOTHPHI IPH MaJIOM
yBEIMUEHUH, 0OpPaTUTh BHUMaHKUE Ha (OpPMY KIIETOK, OpMYy Xpoma-
Todopa, THUpeHOUAHl H sAApo. O3HAKOMHUTHCS C THUIIOM IIOJIOBOTO
MpoIIecca CIIUPOTHPHL.

3. Ha mocTossHHOM npenapaTte W3y4uTh: BHEIIHEE CTPOSHHUE Xa-
pBl, 00paTUB BHUMaHUE HA BETBIICHHE TAJUIOMa, HATUUUE «Y3JIOB» U
«MEXA0Y3IHN»; CTPOCHHE OPTaHOB TIOJOBOTO Pa3MHOXKEHHS — OOTO-
HUEB U aHTEPUHCB.

OTHEJI JUATOMOBBIE BOJJOPOCIJIN — Diatomeophyta

JlnaToMOBBIE BOJOPOCIH — OJHOKJICTOYHBIC U KOJIOHHAJbHBIC,
MHUKPOCKOIIMYECKH MEJIKUE, IIUPOKO PacIpOCTPAHECHBI B TNIAHKTOHE
MOpeii U OKeaHOB, PECHBIX BO/IAX, BIAXKHOM MMOYBE, HA CKallax, KOp-
Ke JiepeBbeB (puc.7).

o
A
Puc. 7 JluaromMoBEIE BOJOPOCITH:
A- nneypocmuema, b- yumbenna, B- nasuxyna, I'- cunedpa, 0- ma-
bennspus, E- ouamoma, JK- mepuouon, 3- yuxnomenna
WX oTiuuuTeNIbHbIE OCOOCHHOCTH — XKeJIToBaTas Wik OypoBaras

OKpacka XpoMmatoQopoB, Ojarogapsi HAIMYMIO KpoMe XJIOpoduiuia

11



MMMTMEHTa (PYKOKCAaHTHHA W HECKOJBKUX KCAaHTHHOB (OCOOCHHO JTHa-
TOMHHA), U CBOe0oOpazHoe CcTpocHHME 000JI0UKH. [IeKTHHOBBIE KiTe-
TOYHBIE CTEHKH CHApY)XM MPOMHUTaHBI KPEMHE3EMOM H 00pa3yloT
3alIUTHBIA MAHIHUPb, KOTOPBI COCTOUT M3 JABYX IOJOBHHOK, Haje-
BaIOIIUXCS APYT HA IPYTa, BEPXHSIS — JMMUTEKA, HIKHSS — THITOTEKa.
Kaxnas u3 3TUX 4yacTell COCTOUT M3 IIOCKOW CTOPOHBI — CTBOPKH U
Y3KOTO KOJIbIIa, COCAUHEHHOTO CO CTBOPKOH - mosicka. B cTBopkax
€CTh MOpbl. BHYTpH KJIETKHM MMEETCs MPOTOILIACT, BaKyOIls, IBa TO-
CTeHHBIX Xpomatodopa Oypoit okpacku. B 3aBucumoctr OT GOpMBI
KJIETKH W CTPYKTYPHI MaHIMPS TUATOMOBBIE BOJOPOCIH IMOIpa3Jie-
JaroTcd Ha knaccel: [lennarnsie u LlenTpudeckue.

Bbecmonoe pasMHOXeHHE, KaK W BET€TATHBHOE, OCYIIECTBIISETCS
MUTOTHYECKHM JIEJICHUEM IPOTOIIACTa. 3aTeM MPOUCXOIUT pac-
X0XKJICHHE CTBOPOK M AOCTPOHKA KaKABIM MPOTOILIACTOM THITOTEKH.

®dopma TOJOBOTO MpoIecca CBOEOOpa3Ha: NIBE M3MeENbYaBIIHe
0co0H MPUONMKAIOTCS OJTHA K IPYTOH, COPACHIBAIOT CTBOPKH M 00BO-
JIAKMBAIOTCS CIM3bI0. Beren 3a peayKIMOHHBIM JIeTIeHueM siiep Tpo-
WCXOIUT AETIeHHE IMPOTOIUIACTa, B Pe3yNbTaTe 4ero oO0pa3yroTcs ye-
THIpE MOHOIUIOW/IHBIC KJIIETKH — TeTpaja. JBe KIeTKH, mphHaIIexKa-
mue ABYM pa3/IM4HbIM TETpaaaM, CIMBAIOTCA, a OCTAJIbHBIC OTMHpaA-
10T. B pesynbrare oOpasyercsi AWIIONAHAs 3WTOTa (aykcocmopa) —
CHOCOOHAS K pOCTY, M3 KOTOPOH pa3BUBAETCS JIByXCTBOpYATasi OCO0b.

C AUaTOMOBBIMU BOOOPOCIAMU 3HAKOMATCA Ha NPHUMCEPE IMUH-
Hyssipud (puc. 8).

Puc. 8 lnaromoBas Bomopocis nuuHysipus (Pinnularia):
A — 6uo ¢ nosicka; b — 6uo co cmeopxu,; B — npodonvusiii paspes, I —
nonepeunsili paspes, /[ — secemamugnoe pasmuodcenue; 1— snume-
Ka, 2 — eunomexka, 3 —uio8, 4 — y3zenox, 5 — xnoponaacm, 6 — nupero-
uovt, 7 —yumonnasma, 8 —s0po, 9 — eaxyonw

12



Bomopocian ckammuBaroTcsi B OOJNBIIOM KOJIMYECTBE B WJIE Ha
JnHe BoaoemoB. TamioMm onHokieTouHbld. KiieTka umeeT npoponro-
BaTyr (OpMy C 3aKpPYIJICHHBIMU KOHIIAMH W 00Jiee MIUPOKOH Cpe/l-
Hel YacThio. Bonb KiIeTKU TSHETCS LIOB, BO3JIC KOHIIOB BUIHBI TPU
YTOJIIEHUSI B CPEAHEN 4acTH, Ha3bIBaeMble y3enkaMmu. |InHHyIIpus
CIOCOOHa TIEPEIBUTATLCA. Y JKWBOW KIETKH WMEIOTCS SIIPO, ITUTO-
ma3Ma, Bakyojdb W XJIOPOIUIACT IUIACTUHYATOW (OpMBI U Oypoi
OKpPAacCKH.

3aganue: U3y4UTh U 3apUCOBATh CTPOCHUE MMHHYJISPUH.

Marepuaibl: GUKCUPOBaHHBIC WM JKUBBIE IUATOMOBBIE BOJO-
pociu.

IlociienoBaTeIbHOCTH PadOTHI:

Kanmenbky BOABI, copepiKallylo JUATOMEH, HAHECTH Ha TMpe.-
METHOE CTEKJIO M IOKPHITH MMOKPOBHBIM. V3yuasi mpemapart npu ma-
JIOM M OOJBLIOM YBEIWYEHUH, HAHTH MHMHHYISIPHIO, PACCMOTPETh
CTpOCHUE KJIETKH, OOpaTHB BHHMaHHE Ha CTPOCHUE KIIETKH B pas-
JIMYHBIX MTOJIOKECHUSX.

OTJEJI BYPBIE BOJOPOCIJIN - Phaeophyta

Otnen HacuuThIBaeT OKOJIO 250 poaoB (TpH poaa — MPECHOBO/-
HbIE, OCTaJIbHbIe — MOpCKHE). PacTyT BO Bcex MOpsX, B XOJOIHBIX
Bogax CeBepHoro u HOxHOro momymapuii 00pa3yrOT MOIIHBIC 3a-
pocnu. TannoMbl HanOosee CI0XKHO YCTPOECHBI CPEIH BOJOPOCIHEH.
Hu ogHOKIIETOYHBIX, HU KOJIOHHAJBHBIX (OpPM HET. DTO caMble
KpYyTHbIE W3 M3BECTHBIX BOJOPOCIEH, JTOCTUTAIOIIME B JJIMHY He-
CKOJIBKO JIecsATKOB MeTpoB oT 60 1o 100 (puc.9).

Oxkpacka OT 3€JIeHOBAaTO — OJIMBKOBOW J0O TEMHO-Oypoil m3—3a
O0JBIIOTO KOJM4YecTBa (PYKOKCAHTUHA M APYTHMX KCAHTO(HILIOBBIX
MTUTMEHTOB.

PasmMHOXaThCS BOAOPOCIM MOTYT BEreTaTHMBHO (YacTAMH
Tanaoma), 6ecroibiM criocooom (30ocnopamu). [lomoBoit mporece
W30TaMHBbIA, reTeporaMHblii W ooraMHbll. JKHU3HEHHbIE ITUKIIBI
00JbIIMHCTBA OYPBIX BOJOPOCIEH BKIIOUYAIOT YePEJOBaHHUE MOKO-
JICHUH.

CriopouT ¥ TaMeTopUT MOTYT OBITH OJJMHAKOBHI (M30MOPQHBI)
WJIH pa3nuyHbl (reTepoMopdHBI) 1o pazmepy U Gopme.
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Puc. 9 Bypsie Bomopocu:
A- necconus, b- namunapus nanvyamas, B- namunapusa caxap-
nas, - makpoyucmuc

B X03s1iiCTBEHHOM OTHOIIICHUM HauOoJiee BAKCH POJ JaMHHA-
pust (Laminaria), mpeacraBuTesii KOTOPOTO M3BECTHBI MO HAa3BaHH-
€M «MOpCKasi KamycTa». Buabl JaMUHapUH IIMPOKO pacnpocTpaHe-
HBI B CEBEPHBIX MOpsX. Ee ncnoip3yloT B muiiy, 1uist Je4eOHoro mu-
tanust. [IpencraBurtensmu OypbeIx BOJOpOCIEH SBISIOTCS poabl Mac-
rocystis u Nereocystis, Fucus, Sargassum.

B kadecTBe nmpuMepa pacCMOTPHUM >KU3HEHHBIA LUKJI LIEHHOU B
XO3SHCTBEHHOM OTHOIICHUHM OYpOM BOAOPOCIH JIAMUHAPUHU (pHC.
10).

VY namMuHapuu, KaKk W y APYTHUX KPYIHBIX OypBIX BOJOPOCIEH,
YepeayloTCs Pe3KO pa3IuyarolIuecs MOKOJIEHUS: MHOTOJIETHUN CIIO-
POQUT, ZOCTUTAIONINI HECKOIBKO METPOB B JJIMHY, H MUKPOCKOITH-
yeckuit apeMepHbIi rameToduT.

CrnopouT JaMHHAPUM HMMEET JIUCTONMOJO0HYIO IUIACTHHKY,
CTBOJI ¥ PU30UIBI, KOTOPBIMHU MPUKPEIUIIETCS K MOABOAHBIM KaMHSIM
U cKanaMm. Mexay IIaCTUHKOWA U CTBOJIOM HaXOJUTCSl 30HA BCTABOY-
HOTO pPOCTa, 32 CYET KOTOPOW HApaCTaIOT U IUIACTUHKA, H CTBOJL.

CTBoOX ¢ pHU30MAaMHU 3UMYET, a MJIACTUHKA €KET0HO OTMHPAET
U BECHOW BHOBBL OTpacTaeT. DTOT THI pocTa OOJerdaeT MmpakTude-
CKO€ HCIIOJIb30BaHHE JIAMUHAPUM M TOAOOHBIX € KPYIHBIX BOJIO-
pocieii (makpodutos). Korga cpe3aroT oTpocHIne IUIACTHHBI, 0CTa-
IoLIHecs TITy0XKe YacTH IJIACTHHBI OTPACTAIOT BHOBD.
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Puc.10 Bypas Bogopocns TaMuHApus:
a - 06wull U0 1amuHapuu; 0- paspes MHO2OKIeMo4HO20 MALIOMA C
300CNOPAHSUAMU, 8- 300CNOPbL, 2- MYIHCCKOU 2amemodum ¢ anme-
PUOUAMU, O- HCEHCKULL 2AMemodum ¢ 0020HUueM

ITpu GecronoM pa3MHOKEHHUH M3 MOBEPXHOCTHBIX KJIETOK (op-
MUPYIOTCSL TPYIIIBI 300CHIOPAHTHEB, B KOTOPHIX 00pa3yloTcsl Tario-
WHBIE 300CTIOPHI C IByMS HEPaBHBIMH KI'YTHKaMH, IPUKPETUICHHBI-
MU COOKY. 300CHOpbI MPOPACTAIOT B MUKPOCKOITUYECKUE, W3 He-
CKOJIBKUX KJIETOK, HUTYAThIE TaMeTO(QUTH (3apOCTKH), HA KOTOPBIX
o0pa3yroTcs moJioBble opranbl. [1010Bo# mporecc ooramubiii. B o0o-
TOHUAX (HA )KEHCKHX raMeTo(uTax) U B aHTEPUAHAX (Ha MYKCKHX)
obpasyercst 0 OJHOM ramere (SIMIEKIETKE U CIIEPMATO30Hy COOT-
BETCTBEHHO). 3uroTa 0e3 nmeproja mokosi MpopacTaeT B TUTUIOMAHBIN
cnopour.

3aganue: 1) u3yuuTh W 3apUCOBaTh OOIIUI BHJ, CTPOCHHE,
Pa3MHOXXEHHUE JIAMUHAPHUH.

Marepuaibl: GUKCHPOBAHHBIC WIIH KUBBIE BOJOPOCIH: TOCTO-
SIHHBIE MIperapaThl JJAMUHAPUH.

IlocienoBaTeIbHOCTH PadOTHI

1. O3HaKOMUTBCS CO CTPOEHHEM OypOiil BOJOPOCIH JIAMUHAPHH.

2. 3apucoBaTh 0OLIHIA BUA cIopoduTa TaMHUHAPUH.

3. O3HaKOMUTBCS M 3apUCOBATh JKM3HEHHBINH LUKI Pa3BUTHA
JIAMHHAPUH.
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Tema 2. OTJEJ MOXOBHU/IHBIE — Bryophyta

K sTomMy oTneny oTHOCATCSI pacTeHUs, KOTOpbIE 10 oOuiel op-
TaHU3alUH U SKOJIOTUH CTOAT OJIM3KO K BOAOPOCIsAM. Y Oojee mpu-
MUTHUBHBIX ()OPM TaMeTO(HT MPEICTABICH CIOEBUIIEM, TANIOMOM, a
Y OCTalIbHBIX PacwiIeHEH Ha cTeOenb M JTUCThs. MOXOBUIHBIE JIUIIIE-
HBI KOPHEH U HE UMEIOT COCYZIOB, HO Y HUX UMEIOTCS MHOTOYHCIICH-
Hble pu3onsl. JKu3HeHHas (opMa — TpaBEI.

Baxueiiiieid uepToil pacTeHHil 3TOro OoTaesa SBISETCS — IO0J-
Hoe npeobiananue raMeTodasbl B 0OIIEM [UKIIE Pa3BUTHSI, TIO3TOMY
otaen MoXOBUIHBIE PACCMATPHUBAIOT KaK CAMOCTOSATENILHYIO BETBb B
SBOJIFOLIUU PACTCHUM.

I'ameroduT nmpeacraBiseT co00l 3en€Hoe pacTeHUE B BUJE I10-
Oera, pacwIeHEHHOTO Ha «CTeOENb» U «IUCThsI», WU B BUJIE JTUCTO-
BugHOTO cioeBria. CIOpoQUT CaMOCTOATENHHO HE CYIIECTBYET,
pa3BHUBaeTCs U BCETJa HaXOMUTCs Ha ramerodute. Mopdomornuecku
CHOPOUT MPENCTaBIsieT cO00H MUIMHAPUIECKYIO HOXKY, KOTOpas
HECET MIAPOBUIHYIO WM DIUTMNTHYECKYI0 KOPOOOUKY, BHYTPH KOTO-
poii dhopMupyeTcs CoporeHHass TKaHb. KieTku e€ nenmsarTcss pemyk-
LIMOHHO, 00pa3ys crophsl. Y cropoduta GOTOCUHTE3UPYIOUIUE TKAaHH
pa3BUTHI c1abo, BOJLY M HEOOXOIMMOE MUTAHKUE OH IOJIy4YaeT OT ra-
Merodura.

Otxnen genuTcs Ha TpHU Kiacca: AHTOLEPOTOBBIE, [leueHOUHBIE
u JlucrocrebenbpHbIE MXH.

KIJIACC JIMCTOCTEBEJIbHBIE MXU

I'ameTodut npencraBiser coOOil MPSIMOCTOSIIYIO CTEOJIEBYIO
0Ch, MOKPHITYIO JIUCTOBUIHBIMU BBIpOCTAMH — QHILIOAUSMH. B 11eH-
TPaJbHON YacTH cTeOJIsT HAXOJUTCS MPOBOJSIIMN IYyYOK, B IIEHTPE
ero pacmnojaraercs kcuiaema. KieTku, npoBoJsie Boay, o cTpoe-
HUIO HAaIIOMUHAIOT Tpaxeuapl, HO JIUIIEHBI 1OP.

Breigenstor Tpu moakiacca: AHApeeBble MXU WM YepHEble,
Cdarnosslie niu benbie mxu, bpuessie nim 3eneHbie MXH.

Hoakaacc 3esenpie Mxu. OT c(harHOBBIX 3TH MXU OTIUYAIOTCA
OTCYTCTBUEM BOJOHOCHBLIX KJICTOK B JIMCTBAX W Ha IMOBCPXHOCTHU
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cTeOsi, HaJMYueM MHOTOKJIETOYHBIX PH30HI0B M 0OJiee CIOXHBIM
CTPOCHHEM CIIOPOTOHA, KOpPOOOUYKAa KOTOPOTO CHIWUT OOBIYHO Ha
JUIMHHOU HOXKKE.

B kadecTBe mpumepa pacCMOTPHM CTPOCHHE OJTHOTO W3 Haubo-
Jiee MUPOKO PACHPOCTPAHEHHBIX 3€JEHBIX MXOB — KYKYIIKHHA JIbHA
(Polytrichum commune) (puc. 11).

Fapodsny
cropogima

Apxezomud

4
O/ lomema-
.

Pumn /?faﬂemu¢um

Cropor '+

\ Fipemonema B'Z”/
o
Puc.11 uxun pa3BUTHS MXa KYKYIIKUH JIEH:
a- Yyuka pazeumusi mxa, 6- Kopobouxa 8 paszpese; 1- welikogvle Ka-
Hanbyegvle KiemKu, 2-OpowiHas Kananvyesdas Kiemka, 3- sllye-
Knemka, 4- 3uzoma; 5,6- Kopobouka coomeemcmeenHo ¢ KOINA4YKOM
u be3 xoanauxa, 7- kpvluteuxa, 8- nepucmom, 9- ypuouxa; 10- cno-
paneutt; 11- anogpusza; 12- nodcka; 6- nonepeunsvlli paspes ucma ¢
accumunssmopamu

JUITMHHBIE TPSAMOCTOSYHE HEBETBHUCTHIE CTEOJIHM T'YCTO MOKPBITHI
MEJIKMMH JMCThIMH — primionaamu. Ha moazeMHol Ge3nucTHOM 4a-
CTH cTeOs, Ha3pIBAEMON YacTO «KOPHEBHUIIEM» HAXOIATCS PU3OH-
nbl. [aMeTodUTHl KyKYIIKHHA JIbHA pa3jiesibHomnobe. Ha Bepxymike
KEHCKUX 0coOel pa3BHUBAIOTCS apXETOHNH, HAa BEPXYIIKE MYMKCKHX —
AQHTEPUINH, OKPY)KEHHBIE KPacHO-OypBIMH JHCTBSIMH, 00pa3yroNIu-
MU YaIry, B KOTOPYIO U BBIXOZST JBYKI'YTUKOBBIE CLIEPMATO30UIbI.
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IMocie omnogoTBOpEeHUsT B OPIOIIKE apXeroHUsl pa3BUBAETCS 3a-
poaBII. 3aTeM W3 HETO Pa3BUBACTCS CHOPOPUT, UMEIONTUH BHUI KO-
poOOYKH Ha IJIMHHON HOXKKE. BHYTpH KOpOOOYKH - CIIOpAaHTHM, TIie
nmocae Mmeio3a oOpasyrorcsi cnopsl. llomamass B OmaronpusiTHbIE
yCIIOBHSA, CHOpBI TpopactaroT. CHayanma oOpasyercss HpOTOHEMa,
CXOAHAs C HUTYATOH BOJOPOCIBIO, HA KOTOPOH (OPMHPYIOTCS JH-
cTocTeOenbHbIE TIO0eTH. DTH MOOErM BMECTE C MPOTOHEMOU mpe-
CTaBIISIIOT TaIIOUIHOE IMTOKOJICHUE - TaMeTO(HUT, KOpOoOOUKa Ha HOX-
K€ - JUIUIOUAHOE - CTIOPOQHT.

3aganme: 1) M3y4nTh Ha IOCTOSHHOM IMIperapare CTPOCHUE
cnopodura u rameropuTa KyKyIIKWHA JIbHA; 2) 3apHCOBATh CXEMY
LUK Pa3BUTHUS KYKYIIKWHA JTbHA.

Marepuaisi: 1) NocTOsSIHHBIE MpeNapaThl TPOIOILHOTO paspe-
3a CLIOPOTOHMSA KYKYIIKHMHA JIbHA.

IlociienoBaTeIbHOCTH PadOTHI:

Knacc JIucrocrebenpubie mxu (Bryopsida) momkiace 3eneHble
mxu (Bryidae) mpeacraBureni — KyKyIIKHH JICH.

[Monp3ysice repOapHBIM MaTepuaioM, H3YYHTh W 3apUCOBAThH
BHEIITHHWI BUJ KYKYIIKHHA JibHA. PaccMOTpeTh cTpoeHue criopoduta
u ramerodura. 3apuCOBaTh CXEMy IHKJIA Pa3BUTHS KYKYIIKHHA
JIbHA.

Tema 3. OTJAEJ IINIAYHOBUIHBIE - Lycopodiophyta

HJ'IayHOBI/II[HBIe — THUIINYHbIC JII/ICTOCTC6CJIBHBIC pacTeHus. CO-
BPEMCHHBIC IPCACTABUTEIIN IIJIAYHOBBIX — TPAaBAHUCTBIC PACTCHUS.
Oprasbl ciopodurta — KOpeHb, cTedemb, JUCT. JIUCTh MeNKkue ¢ of1-
HOU X(HHKOﬁ, MMPOCTHIC, UEJIBHBIC, YCHTYCBUIHBIC WJIW HIWJIOBHUIHBIC,
Y TPEICTABISIOT COOOH 0 CYIIECTBY BBIPOCTBI CTEOS — (PHILIIOUIBI.
ITobern HEe WMEIOT XOPOIIO BBIPAKEHHBIX Y3IIOB M MEXIOY3IHH.
CteOau U KOPHH BETBATCA AUXOTOMHUECKH. CIIOpAHTHHM WIH OJH-
HOYHBIE, PACIIOIOKEHHbBIE HAa BEPXHEH CTOPOHE JINCTHEB (CIIOPOGHII-
JIOB), WJIX COOPAHBI B KOJIOCKH.

Beiiesnsitor Ba kiacca: paBHocnopoBbie [lnmayHoBeie (Lyco-
podiopsida) u pasnocmopossie IToaymaukossie (Isoetopsida).
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W3 paBHOCIIOPOBBIX MIUPOKO PACIPOCTPAHEH NIdyH 0)1a808UO0-
nouti (Licopodium clavatum) (puc. 12).

- Cnopa

\"

Apzesonud  Aumepudud

s Epu.wuau
famemopum ¢
in !

o
£ 2T
4

Aiyexnemsi

Onandnmbopenus A
Anmepudua oo
S%ﬁjm cnepmamoanudamu (n)

Puc. 12 lukn pa3Butus rurayHa OyJIaBOBHIHOTO:

1- cnopoghum; 2- cnopogunn co cnopaneuem; 3- cnopa; 4-
eamemogpum ¢ anHmepuousMU U aAPXe2OHUAMU HA NPOOOJLHOM
paspese; 5- pazsusalowuiics Ha 2amemoghume u3 3apooviua Mo-
0001 cnopogum

[ITupoko BcTpeuaeTcs B ChIPbIX XBOMHBIX jecax. Ero jiauH-
HbIE (0 3 M) CTeNroIIMecs: BETBSIIHECS MOOErd T'YCTO YCaKEHBI
KECTKUMU MEITKUMHU JUCThbAMH. OT CTEONIsI OTXOAST TOHKUE TPHU-
natouHble KopHU. [1oGern m KOpHHM BETBATCS MTUXOTOMHYECKH. B
CEpeAMHE JieTa Ha BEPXYyLIKax MPUIIOJHUMAIOIIKNXCS BETOYEK IO-
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SIBISIOTCST OyJIaBOBHIIHBIE CHOPOHOCHBIE KOJIOCKH (CTPOOWIIEI).
OHnm pacmoararotcss oObI9HO 10 aBa. KOJIOCOK COCTOUT M3 OCH U
CUASIYMX Ha HEH JTUCTOUYKOB (cropodumioB). Ha BepxHell cropoHe
crnopoduiyia HAXOAUTCA KPYMHBIH MOYKOOOPa3HBIH CIIOPAHTHIA Ha
kopoTkoit HOXxKe. [locie melio3a B HEM 00pasyeTcsl raruiOHIHBIE
cropbl. Bce OHM OJMHAKOBOW BEJIWYMHBI U TOKPBITHI TOJCTOH
XKenTol 00omoukoi. M3 crop pa3BuBaeTcs ramIOUAHBIN 3apOCTOK
- rameTroduT. 3apOCTOK BEIAET MOA3EMHBIN 00pa3 >KH3HH. OTO
OYEHb MaJIeHbKWU (WHOTAa M0 1 cM) MOXO0XHWH Ha 10Ny OecIBeT-
HBI TamioM. OT HW)KHEW MOBEPXHOCTH OTXOMAAT PU3OMABL. 3apo-
CTOK JKMBET B cUMOMO03€e C TpHOOM 3a CUET KOTOPOTO MPOUCXOIUT
ero nutanue. Pacter ramerodur odenp gonro: ot 6 g0 15-20 mer.
Jlutib TOTIa HAa €ro MOBEPXHOCTH 00Pa3yHTCs apXETOHUY U aHTe-
punuu. U Te m npyrue morpyxkeHsl B TKaHb 3apoctka. [locie
OTUTOJOTBOPEHHS SHIEKIETKN ABYKTYTHKOBBIM CIIEPMATO30UIO0M
W3 3WTOTHl Pa3BUBAETCS 3apoAbIIl cropodwuTa, pacTymuii B
OploIlIKe apXeroHHusl, a 3aTeM U B3POCJIOe PacTeHHE.

W3 xnacc PasHocnopoBbie Hamboiee MHOTOYHCICHHBIM W IIIH-
POKO pacIpOCTpaHEHHBIM SBIIETCA POA cenaruHenna. Vcnons3yror
JIMIOb HEMHOTHUE €€ BUABI KaK JICKAPCTBCHHBIC U JCKOPATUBHBLIC pac-
TEHHS.

Cenacunenna HEXKHOE MHOTOJIETHEE TPaBSIHUCTOE pPAacTEHUE,
TpeOylolee BHICOKOW BiIaXHOCTH. Ha Bepxyiike moOeroB pacro-
JIararoTcsl CIOPOHOCHBIE KOJIOCKU. B masyxax crnopoduiioB cuasT
Ha KOPOTKMX HOKKaX Mera- U MHKpocropaHruu. B meracmnopas-
UM o0pa3yercsl YeThIpe MEracrnopbl, B MUKPOCTIOPAHTHU — MHO-
xectBo Mukpocmop (puc. 13). IIpu nmpopactaHiK U3 MUKPOCIIOPBI
oOpa3zyeTcsi MY>KCKOH ramMeTo(uT, COCTOALIMN U3 OZHOH PHU30H-
JNaJbHOM KIIETKM M aHTEPHAMS CO cliepMaTo3oujgaMu. Meracmnopa
pa3BUBaETCs B )KCHCKUH rameTouT, He MOKUAAIINN ee 000J104-
KU U COCTOSIIMH U3 MEIKOKJIETOYHOM TKaHHW, B KOTOPYIO MOTpYy-
XKEeHBl apxeroHuu. Paspacrasich, TaMeTOQUT pa3phiBacT MOKPOBHI
Meracnopsl. Ha Hem apxeronuu u pusounnst. Ilocne omnogorsope-
HUS U3 SHLEKIETKH Pa3BUBAETCs 3apOJbIlI, a 3aTEM HOBBIA CIO-

podur.
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Puc. 13 Cenarunenna cenaropugHas
a -obwul 8ud; 6- CNOPOHOCHBIU KONOCOK: I- mukpocnopoguin ¢
MUuKpocnopaneuem, 2- mezacnopopuin ¢ Meeacnopaweuem, 3-
AZbIYOK

3aganme: 1) o repOapuio W3y4UTh BHEIIHWH BHJ ITUIayHa Oy-
JIABOBUJIHOTO; 2) M3YYMTh TOJ MHKPOCKOIIOM CTPOEHHE CIIOPOHOC-
HOTO KOJIOCKA IIayHa OyJIaBOBUIHOTO, CeJaruHEILIbL.

Marepuaisl: 1) repOapHble SK3eMIUIIPHI IJIayHa OyJIaBOBHI-
moro (Lycopodium clavatum L.), mmayna 6apanna (Lycopodium sel-
ago L.), TernmyHOE pacTeHue celarnHeiibl cenaroBuaHoi (Selagi-
nella selaginoides); 2) roroBeie mpemnaparsl MPOJOIBHBIX CPE30B
CIIOPOHOCHBIX KOJIOCKOB IJIayHa OYJIaBOBHHOTO H CEJIarMHEILTHI.

IHocnenoBaTeibHOCTH PAGOTHI:

C MHUKPOCKOIMMYECKUMU 0COOEHHOCTAMU IJIayHOBUAHBIX 3HaA-
KOMSITCS Ha MpHMepe TUIayHa OyJIaBOBHJHOTO M CelaruHeiuisl. [1pu
PaccMOTPEHHH KHUBOTO WM TrepOapHOro MartepHuaia, OOpaIiaroT
BHUMAaHHUE Ha JJIUHHBIA NON3Y4nii cTedens miayHa Oy1aBOBHIHOTO U
PacIHOIOKeHHBIE BEPTUKAIBHO BETBsIIMECs ocu moderos. Cremyer
00paTUTh BHUMAaHHE Ha CIIOPOHOCHBIE KOJIOCKH, BEHYAIOLIHE BEPTH-
KaJIbHble BETKU. OHU pacloyIoKeHbl Ha TOBOJBHO JUIMHHBIX HOXKKaX
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mo aBa (pexe 3-5). Komocku mMeroT nuianHApHYECKYO GopMmy, CO-
CTOSIT U3 OCH, Ha KOTOPOU TJIOTHO CHJIST CIIOPOGUILIEI.

[Tonmb3ysich TIOCTOSIHHBIMH TIperapaTtaMHi IpPOJOJIEHOTO cpe3a
KOJIOCKA TIayHa OyJaBOBHIHOTO W CENardHEIUIbl H3YYHTh U 3aPHCO-
BaTh UX CTPOCHUE.

Tema 4. OTAEJI XBOIIIEBUJHBIE — Eguisetophyta

HpeBHsis rpynma pacTeHuil. B maneozoe Obuia mpencTaBicHa
APCBOBHUIHBIMU (I)OpMaMI/I. COBpCMeHHI)IC XBOIICBHUIHBIC NIPCACTAaB-
JICHBI TPABSIHUCTBHIMH BUAMHU. J[0 HACTOAIIEr0 BPEMEHH COXPAHMIICS
vk onuH poa — xBoi (Eguisetum), mpencraBieHHbIN 25 TpaBsSHH-
CTbIMU BHAaMU.

JlucTest M BETBM XBOLICBHIHBIX MMEIOT PEOPUCTOE CTPOCHHE,
pacmoyararoTcsi NpaBHIBHO YEpPEeAyIOIUMHCS MYTOBKAMH Ha KaX-
JOM y371€ CTeOJIs, YTO TPHIAET PACTCHUSM XapaKTepHYIO UJICHU-
CTOCTh. JIMCTBSI CpacTaloTCsi OCHOBAHMEM BO BIIarayidile, KOTOPOe
OXBaThIBAET OCHOBAaHUE MEXA0Y31MsA. IlOCKONBKY JHCTBS CHIBHO
penynupoBaHbl, GYHKIUIO aCCUMUIISIUHA BHIIOIHSAIOT cTeOnn. Y oJ-
HUX BHUJIOB XBOIIEW BCE HAA3EMHBIC MOOETH OJWHAKOBHI, ¥ IPYTHUX
PE3KO OTJIMYAIOTCSI M 1O CTPYKTYpE, U M0 (PYHKIHMH (BETeTaTHBHBIE
BIIOJIHE CTEPHJIbHBIC IMOOETH U CIIOPOHOCHBIE — (epTHIiibHbIC). Pac-
CMOTpPUM CTpPOEHHE CIIOPOHOCHOTO KOJIOCKa XBOIIA TIOJEBOTO (pHC.
14).

Pano BecHOW M3 KOpHEBMILA BbIpacTaeT OecxXJIOpO(UIIIBHBIN
CIIOPOHOCHBIM TO0er, Ha KOHIIE KOTOPOI'0 HMMEETCS CIIOPOHOCHBIH
Kosocok. Ha ocu kojocka HaxonsTcst criopaHruodops! (BUIOM3Me-
HEHHbIE CIIOPOHOCHBIE OOKOBBIE MOOETH), UMEIOILINE BHJ IIUTKA Ha
HOXKe, K KoTopoMmy mpukperiens! 8-10 cnopanrues. [locne co3pe-
BaHUsI CTIIOP IMUTKH TOJACHIXAIOT U Pa3BUTAIOTCS, YTO CIIOCOOCTBYET
OCBOOOKACHUIO CHOp. XBOMIKM MOPQOIOTHYECKH DPABHOCHOPOBHIC
pacteHus, HO HaOogaeTcs pru3nonornuecKasi pa3sHOCIIOPOBOCTb.

Cropsl UMEIOT CBOeOOpasHoe CTpoeHHe. Y Kakaod Tpu 000-
JIOYKHU — 9K3MHA, MHTHHA U nepuHa. V3 mocieaneil npu co3peBaHnu
criop o0pa3yloTcsl ABE CIUPAIbHBIEC JICHTHI (3JIATEPhl) C JOKHOBU-
HBIMH paClIUPCHUAMHA Ha KOHIIaXx.
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§ ‘
Puc. 14 Xsomr moseBoit Eguisetum arvense:

A - secemamuenwili nobee; b - cnoponocuwiii nodee; B,I" — erazanu-

wa, /- cnopaneuogop co cnopaneuamu, E-3 - cnopul: - kopHesuuye

C KyOHAMU, 2- CHOPOHOCHWII KOAOCOK, 3- WUMOK, 4- HOdCKa, 6- ne-

Ppuna, 7- anamepbl

Onarepbl THIPOCKONMYHBI. B cyxoil atMocdepe oHM packpydu-
BAaIOTCA, CIIOPHI 3aIETUISIOTCS APYT 3a Apyra U B BUJE KOMOYKOB BbI-
Ma/IaloT U3 CIOPAaHTHEB, 00ECIeUrB MTPOPACTAHUE 3aPOCTKOB B HETIO-
CpeACTBEHHOI 6yn30CTH.

[Ipu mpopactanuu crop 0o0pa3yrOTCsl TPYMIBI 3apOCTKOB, YTO
o0ecreynBaeT ycrex OMmIoA0TBOPECHUSI.

3aganume: 1) paccMOTpeTh U 3aprCcOBaTh OOIINI BUI HAJA3EMHBIX
BECEHHUX MOOETroB, 3aKaHUYMBAIOIINXCS CIIOPOHOCHBIM KOJIOCKOM, H
JIETHUX (aCCUMIITHPYIONINX) MOOEToB; 2) U3yYUTh CTPOSHUE CIOPO-
HOCHOTO KoJjiocka xBoma. OOpaTuTh BHUMaHUE Ha CTPOCHUE CIOPO-
(WII0B, HECYIINX C HW)KHEH CTOPOHBI MEIIKOBHUIHBIE CIIOPAHTUH; 3)
PaccMOTpPETh MO MHKPOCKOIIOM CIOPBI XBOIA U 00OpaTUTh BHUMa-
HUE Ha UX TUTPOCKOITMYECKOE JIBUKEHNE Ha MIPEAMETHOM CTEKJIE.
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Matepuansi: 1) repOapmii XBoIla MOJEBOTO; 2) 3aCylICHHBIE
CTIIOPOHOCHBIE KOJIOCKM XBOIIIA TIOJIEBOTO; 3) TOTOBBIE MPEMapaThl
MPOIOJILHBIX CPE30B CIIOPOHOCHOTO KOJIOCKA XBOIIA MOJIEBOTO.

IlocnenoBaTeIbHOCTH PAGOTHI

Ha repbaproM smcTe HaiiTH BEeCEHHHE HEBETBSIIHUECS OECXJI0-
podunnpHBIe TTOOETH, KOTOpBIE 00pa3yroTcs u3 KopHeBuil. Ctebmu
WX UMEIOT Y3IIbl, TIOJNbIC MEXKIOY3JIUs, BIAraviia YelIyeBHTHBIX
JUCTHEB ¥ CIIOPOHOCHBIN KOJIOCOK.

[Tonb3ysCh TMOCTOSHHBIM TPENapaToM MPOJOJIBLHOTO cpe3a KO-
JI0CKa, HeOOXO0AUMO U3YUYHTh M 3aPHCOBATH €r0 CTPOCHUE.

Tema 5. OTAEJ MAITIOPOTHUKOBU/IHBIE —
Polypodiophyta

[TarmopOTHUKOBUIHBIC, OTHOCITCS K YHCITy HauOoyiee IPEBHUX
TPYII BBICIIUX PACTCHUH. XapaKTepPHbIMH OCOOCHHOCTSIMH TMAaro-
POTHHKOB SIBIISTFOTCS: TPEOOTalaHie JIOITOBEYHOTO JIMCTOCTEOCIb-
Horo cmopodura Haa 3(peMepHBIM NPUMUTHBHBIM TaMETOPHUTOM;
HAJIMYKe y CropoduTa KPYMHBIX, OOBIYHO MEPUCTOPACCEUCHHBIX,
CJIOKHO YCTPOCHHBIX JIMCTHEB — Baid; PACHONIOXKEHHE CIOPAHTHEB
rpynmnaMu (copycamu) Ha HHXKHEH CTOpOHE JIMCTHEB.

CyiecTByroIue MaopOTHUKH OTHOCAT K TPEM M3 CEMH Kilac-
COB: YIKOBHUKOBBIE, Mapartuoncuasl W [1OJUITOTHONICHIBL.
Knace TTomumommoncunsr (Polypodiopsida) momasnsromiee 60ib-
HIMHCTBO BUJIOB CPEIY HUX PABHOCIOPOBBIC U PA3HOCIIOPOBBIE.

Onnum n3 HamboJee pacnpoCcTpaHEHHBIX JIECHBIX MarnOpOTHU-
KOB SIBJIICTCS MY)KCKOM manopotHuk muToBHuK (Dryopteris filix-
mas) (puc. 15). KopHeBuiie mamopoTHHKa CKPHITO B 3€MJI€, JIHIIb
BEPXHsS 4acTh €r0 HEMHOT'O BO3BBINIACTCS HAJl MOBEPXHOCTHIO MOY-
Bbl. Ha HEM criMpanbHO PacIoNokKeHbl 5-7 XOPOIIO Pa3BUTHIX JIHUCTh-
eB. JIucThs IUTOBHUKA (BaliM) KPYITHBIC, IBaXKIBIIEPHCTOPACCEYCH-
HbIe. MOJIOJIbIE JIUCThSI CBEPHYTHI YJIUTKOOOPa3HO, pacTyT BEpXyIl-
KOH (Kak cTe0ens).

CrnopaHruu IMUTOBHUKA COOpaHbI B TPYIIBI — COPYCHI HA HHXK-
HEW CTOpPOHE JMCTA BJIOJIb CPEIHEN >KWIKU U OJEThl OKPYIVIOSHLIE-
BUJIHBIM TIOKPBIBAIBIEM (HHIY3HEM), MPUKPEIUISIONIEMCS B [ICHTPE
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copyca. CTeHKa CTIOpaHTHsI MHOTOKJIETOYHAs, OMHOCHOIHAs. B cro-
paHTHUH CO3peBaeT, Kak mpaBuio, 64 cropsl. [Ipu monagannu B Gira-
TONPHATHBIE YCIIOBUS CIOPBI IPOPACTAIOT, 00pa3yst 3apOCTOK (rame-
TOQHT).

Puc. 15 I1IuTOBHUK MY>KCKOM:
A — cnopogpum: a- obwuii 6ud; O- copycvl HA HUICHEU CMOpPOHE
saiiu, 6- paspes copyca (I- undysuil, 2- niayenma, 3- cnopaueuit), e-
cnopaneuil (4-xoavyo), b- eamemoghum: 5- cnepmamoszoudvl; 6- 3a-
POCMOK C HUMICHEL CMOPOHbL (M- MALIOM, P- PU3OUObL, APX- APXe20-
HUU, aH- aHMepuoul); 7- 8biX00 CHepMamo30ud08 u3 anmepuous, 8-
apxe2ouuil ¢ AUYeKIemKou
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On mpencraBnsger co00il OKPYTIIO-CEPALNICBUIHYIO TUIACTHHKY
0,5-0,9 cm B guamerpe. B KieTkax 3apocTka coaepKarcs XJa0poInia-
CTBI, U OH CITIOCOOCH K CaMOCTOSTENbHOM sku3HH. OT 3apOCTKa OTXO-
JSIT MHOTOYMCIICHHBIC PHU30UBI, MPUKPEIUIIONINE €r0 K TMOYBE H
BCAaChIBAIOIINE BOIY.

Ha HuxHEl MOBEpXHOCTH 3pPEOro 3apoCTKa BO3HHUKAIOT aH-
TEPUJIUU U apXeroHUU (MOCIeIHUE OJIMKE K BEIEMKE). AHTCPHUIUH
HMEIOT OKPYTIyI0 (GOpMy W pa3BHUBAIOT HEOONIBIIOE YHUCIO CITH-
pa’TpHO 3aKPYYEHHBIX MHOTOXTYTHKOBBIX CIIEPMAaTO30UI0B. Ap-
XETOHMH OOBIYHOT'O CTPOCHHUS, HO YaCTUYHO (OPIOIIKO) MOrpykKe-
HBI B TKaHb 3apOCTKa. Tak Kak aHTEpUJUH U apXETOHUU HAXOMSAT-
C4d B KOHTaKTE€ C BJIaXXHOW MOYBOH, OIJIOAOTBOPEHUE SIULIEKIECTKU
MOJABVMKHBIM CIIEPMATO30UI0OM B JTOXKUIMBYIO IIOTOLY IIPOUCXOAUT
0e3 3aTpynHeHuit. M3 OIJIOMOTBOPEHHOW SHIEKJIETKH BCKOPE
(dhopmupyeTcst 3apoAbIll, NMEPBOHAYAIBHO pa3BUBAETCS 3a CUET
3apocTka. BcacplBaHMEe TUTATENbHBIX BEIMIECTB OCYIIECTBISETCA
IIpyu MMOMOIIKX HOXKH 3apoabllia, BHGI[p)HOIIICfICS[ B TKaHb 3apoOCT-
ka. [locme obpa3oBaHus Kopemika, crebenbka M IMEPBOTO JINCTKA
3apOJIBIII HAYNHAET CAMOCTOSATEIBHYIO KA3Hb.

3aganue:1) u3yunTh BHEIIHUN BUJ MY>KCKOTO TIAlIOPOTHHKA; 2)
paccMOTpeTh CTPOEHHUE COpyca CO CIIOPAaHTUsIMH; 3) 3apHcoBaTh 3a-
POCTOK, COPYC, KOPHEBUIIE MYXKCKOI'O IIaIIOPOTHHKA.

Matepuansl: 1) repbapHble SK3eMILIIPHl MY>KCKOT'O MaropoT-
HUKa C copycamy; 2) MOCTOSHHBIE IpenapaThl CPEe30B Yepe3 copyc
MarOpOTHHUKA.

IlocienoBaTebHOCTH PadoOTHI

1. Tlonme3ysick repOapHBIM MaTepHaioM, 3apUCOBAaTh BHEILIHEE
cTpoeHHe manopoTHuka. OOpaTUTh BHUMaHHE Ha HAJUYHUE COPYCOB
(cxomnenwmii ciopaHrueB) Ha HIDKHEH CTOPOHE JTUCTA.

2. BHyTpeHHee CTpPOCHHE COpyca M3YYWTh Ha TOTOBOM Ipemna-
paTe NpU MajoOM YBEIHMYEHHUH MHKpockoma. OTMETUTh IUIALEHTY,
CIIOpaHTUH, ITOKPBIBAJIBIIE.

3. 3apucoBaTh CTpOEHHE 3apOCTKa, COpyca, KOPHEBHILA Haro-
POTHHKA IIUTOBHUKA MYXCKOTO.
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Tema 6. OTAEJI I'OJIOCEMEHHBIE - Gymnospermae,
HNJIN COCHOBBIE - Pinophyta

l'onoceMeHHbIE — Pa3HOCTIOPOBBIE PacTEHUsI, CIOPOGUT IpeoO-
JajaeT HaJ ramMeTo(uTOM, KOTOPHIH HE MMEET CaMOCTOSTEIEHOTO
cymectBoBaHUs. CropoUTBHl TOJIOCEMEHHBIX — IpPEBECHBIC, PEXke
KyCTapHHUKOBBIE, HCKITIOUUTEIBHO CyXOIyTHBIE pacTeHus. TpaBel He
n3BecTHBL. OO0IIee YUCIIO BUIOB COBPEMEHHBIX TOJIOCEMEHHBIX pac-
TCHHWI CPaBHUTEIBHO HeBelanko — okoio 800 BumoB. PacmpocTpane-
HBI TI0 BCEMY 3€MHOMY LIapy, OOJBIINHCTBO — 3TO XBOMHBIE.

Otnen ['onocemenHble BKIIOYaeT ceMb kinaccoB: CeMeHHbIe Ma-
noporuuku (Pteridospermatopsida), Carosuukossie (Cycadopsida),
BeunerrutoBsie (Bennettitopsida), Kopmautoseie (Cordaitopsida),
I'mukroBeie  (Ginkgoopsida), Xgoiiasie (Pinopsida), I'HeroBbie
(Gnetopsida).

B nacrosimee Bpems Kitace XBoliHBIe SIBISFOTCS HANOOJIEe MHOTO-
YHCJICHHBIMU TOJIOCEMEHHBIMM — K HUM OTHocHTCsl Oosiee 600 BumIOB
(55 ponos, 8 cemeiicTB). Y Hac BcTpedaeTcs 8 poaoB, cBbiie 50 BUIOB.

XBOWHBIE HACUUTHIBAIOT 0KOJIO 10 ceMelcTB. Y HAC IUKO Mpo-
M3pacTaloT npeacraBuTenu Tpex cemeicTB: CocHoBble, Kumapuco-
Bble U THCOBBIE.

XapakTepHbIMHA TMPU3HAKAMH TOJIOCEMEHHBIX SIBISIFOTCS: HAIHU-
4Yune CEMAH, OTCYTCTBHUE IMECTHUKA, Pa3BUTHUEC CEMAIIOYKN Ha OTKPBITHIX
IJIOJIOJUCTHKAX (Meracropoduiax).

Y TONOCEMEHHBIX UMEIOTCS CEMEHa C 3apOJIBIIIEM H IHIIOCTIEeP-
MOM, TIpHYeM 3HIOCTepM (QOpPMHpYeTCs U3 METacrophl emie [0
OTIJIOJTIOTBOPEHUS SHUIEKIETKH (Y MOKPBHITOCEMEHHBIX — TOCIE OIUIO-
JIOTBOPEHUS).

JKv3HEeHHBIH UKI TOJIOCEMEHHBIX OOYCIIaBIMBAETCS XapaKTep-
HbIM COOTHOIIIEHUEM MOHOILJIOWIHOW W JMILIOUIHON (a3 pa3BUTHS,
T.€. COOTBETCTBEHHO TaMeTo(puTa U criopoduTa.

VY rojoceMeHHBIX UMEeTCs /IBa BUJA JIMCTHEB — OOJIBbILKE, pac-
CECUCHUC (KaK Y najJbMbl WIA HaHOpOTHI/IKOB) U OOBOJBHO MCIIKHC,
WTJIOBUIHBIE (XBOS).

Cretuuky pa3MHOKEHHUS PacCMOTPHM Ha MNpPHUMEPE COCHBI
necHoit (oobikHOBeHHOM) (Pinus sylvestris) (puc. 16).

B Hammx npHUpoIHBIX YCIOBHUSAX 3TO JTOBOJIBHO KPYIIHOE JAEPEBO
1o 30 M BeicOTOM, Hepenko mocturaroriee 200-300-neTHero Bo3pac-
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Ta. B necy cocHa HaumMHaeT qaBaTh ceMeHa OOBIYHO mociie 40 er.
CocHa — OHOJIOMHOE Pa3HOCIIOPOBOE PacTeHHe. MUKPOCIIOPaHTUI
W MEracropanruy o0pa3yloTcsi Ha OJIHOM PacTEHHH B Pa3HbBIX IIHUII-
kax. [Iumky mosiBAsIIOTCSI BECHOM Ha MOJIOABIX Toberax. B ocHoBa-
HHUM OJHUX TOOEroB COOpaHBI TPYNIIAMH MY)KCKHE IIMIIKH, Ha BEp-
XYIIKax JIpyrux 00pa3yroTcs OJTHA-/IBE KCHCKHUE.

Puc. 16 CemenHOE pa3MHOKEHUE COCHBI JIECHOM:
a— eemxa ¢ myxcckumu (1) u xrcenckumu wumramu: 2- nepeozo 200a
AHCUHU, 3- 8MOPOO 200 JHCU3HU NOCTe ONbLIeHUs:, 4- 3penas, ¢ 6bl-
CHINABUIUMUCS CEMEHAMU, O- MYIHCCKASL WIUWIKA, 8- MUKPOCHOPODUIL
¢ 08YMsL MUKDOCHOPAH2UAMU, 2- CIPOEeHUe NBLIUHKU (MYIHCCKO20 2a-
memoguma): 1- cugponocennas xkiemka mpyoxu, 2- aHmepuoudib-
Has Kiemka, 3- 6030yuiHble MewKu, 4- 3K3uHa; 5- unmuna, 0- npo-
pacmarue NulIuHKU: 1- 20po cnepmacennol Kiemku, 2- s10po 6a-
3ANbHOU KAemKu, 3- 6030yuiHble MewiKl, 4- nvlivyesas mpyoxa, e-
HCEHCKAS WUUKA, IHC- CEMEHHAS Yeulysi ¢ 08YMS CeMA3AUAMKaMU, 3-
cemMA3auamoK nocie 0opaszoeanus mezacnop: I- unmezymenm,; 2-
Mukponune; 3- Me2acnopbul; 4- HyYenyc, u- HCeHCKAs WUUKA nocie
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PAazeumusl JceHcKo2o camemoguma: 1- unmezymenm,; 2- Hyyeinyc,
3- andocnepm, 4- apxeconutl, k- cems: 1 u 2- coomeemcmeenno Oe-
PEBSHUCAL U NACHYAMAST CEeMEHHAsi Koxcypa, 3- sHoocnepm; 4-
noosecok; 5- Kkopeuwlok,; 6- cmebenek, 7- cemsioonu (5-1- 3apooviu);
JI- CEMEHHAsl Yeulysi C ceMeHamu

MysKcKasl IIMIIKa UMEET OCh, OT KOTOPOH OTXOIAT YelIyd —
Mukpocnopopmnisl. Ha HIDKHEH cTOpOHE Yenryil HaXOAuTCA 110 J1Ba
MHUKpPOCIIOpaHIus. B HUX B pe3yipraTe Melo3a U3 KIETOK CIIOPOTeH-
HOM TKaHM BO3HHMKAIOT MHOTOYMCIIEHHbIE TETPajbl TaIllJIOUIHBIX
MHUKPOCTIOp, OJECBAIOIINXCS HAPYKHOU IUIOTHOM 000JI0UKO# (9K3H-
HOM) 3a CYET KJIETOK BBICTUIAIOIINX CIIOPAHTHU.

[To3muee oOpasyercst BHYTpeHHsisi oOonouka (uHTHHA). OHa
TOHKass M HCXHasA, OTCTACT OT 3K3UHBI, 06pa3y;1 ABa BO3AYIIHBIX
MeIlKa. MemKH crocoOCTBYIOT MEPEHOCY MbUIBLBI BETPOM, a IMPH
MONIAJAAHUH B KUIKOCTh UIPAIOT POJIb MOILIABKOB.

Mukpocnopsl HAUMHAIOT MPOPACTaTh €I1e B MUKPOCIIOPAHTHH.
W3 HuX GopMHPYIOTCS MHOTOYHCIICHHBIE MYXXCKHE 3apOCTKH (IIbI-
JIMHKH.) — CHJIBHO PEIyLUpPOBaHbI U HE BBIXOIAT 3a Mpenesbl 000-
Jouku Mukpocrnopsl. CHavana, B pe3yjbTaTe IOCIEI0BaTEIbHBIX
JeNICHUH Siipa MUKPOCTIOPBI, OTWICHSIOTCS JBE HEOOJBINE MPOTAal-
JUanbHble (3apOCTKOBBIE) KIIETKH, KOTOPBIE OYEHb OBICTPO pPa3py-
MIaroTCst. ITO CANHCTBCHHBIC BETCTATUBHBIC KJICTKU MY>KCKOI'O raMe-
todura. OcraBiascs KpynHas KIeTKa IEJIUTCs eme pa3, o0pasys
MEHBIIYIO - AHTEPUINATIBHYIO M OOJBIIYIO - CU(OHOTEHHYIO KIETKY,
WIN KJIETKYy TPYOKH, KOTOPYIO YacTO HA3bIBalOT BereTatuBHOW. U3
Hee BIIOCJICACTBUHM pPa3BUBAeTCs IMbUIbIIEBas TpyOka. B 3T0 Bpems
(Maif — Hayasio MIOHS) CTEHKa MUKPOCTIOPAHTHsI (ITbUIbHUKA) JIOTIAeT-
csl M TbUIbLA BhIchNaercs. IIpuiblia ocemaeT Ha KEHCKHUX ILUINKAX.
[TbubIEI 00pa3yeTcss MHOTO, 3TO HEOOXOAUMO JIJIsi TapaHTHPOBAHHO-
T'O OIBIJICHUA, OT KOTOPOI'O 3aBUCHUT U YCIICX OIINIOAOTBOPCHMS.

JKeHckue MMIIKK Takke UMEIOT OCh, Ha KOTOPOM B Ma3yxax Kpo-
IOLIMX YEelIyH CHUAAT CEMEHHbIE Yellyd. Y COCHbl CEMEHHas 4eIrys
cpacTaercsi ¢ KpOIolliei, o0pa3ysi eJIJMHYI0, TaK Ha3bIBAEMYIO TIPOCTYIO
yenryto. Ha ee BepxHell cTopoHe pacrionararoTcsi jBa ceMs3adaTka.

CeMsA3a4aTOK COCTOMUT M3 LIEHTPAIBHON MHOTOKJIETOYHON 4acTh
— HyIeJuTyca, WIH siipa ceMsi3adarka, U OKPYIKaroIllero ero moKpoBa
— WHTeTyMeHTa. VIHTETYyMEHT BBIpAacTaeT M3 OCHOBAaHHWS HYIIEIUTycCa,
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TaK Ha3blBa€MOM Xayasbl, 0OpacTaeT HyLEIYC IOCTENCHHO CHU3Y
BBEpX, OCTAaBJIAs HA BEPIIMHE OTBEPCTHE — NBUIBLIEBXOJ, WIH MHUK-
ponuie. Hynennyc siBisieTcsi MEraclopaHrueM, a MHTETyMEHT-HOBOE
o0Opa3zoBaHKe, HE BCTpeUaroleecs paHee.

Tlo3nHel BeCHOM MM B Hayaje JeTa YEllyd B KEHCKOM HIUIIKE
pazasurarorcd. IIpuiblia, MpUHOCKUMAs BETPOM, NPWIIMAIAET K Karlie
KHUJIKOCTH, BbIAENseMOil Mukpomnwie. [IbumHKH OBICTPO MOTrpysKa-
I0TCA B HEE W BTATHBAIOTCS BOBHYTpPB, Momnaaas B Hyteryc. Ilocie
OIBUICHUSI CEMEHHBIE YEITyH CMBIKAIOTCS, APEBECHEIOT U OCTAIOTCS
IJIOTHO CXKaTBIMU JI0 CO3pEBaHUA ceMsaH. Bo Bpems omnbuieHus B IbI-
JIMHKE HET ellle MY>KCKHUX raMeT, B ceMsi3a4aTKe He Pa3BUT KEHCKUI
3apOCTOK C apXeroHWsMU. Uepe3 MecsI] MOCIe ONBUICHUS OAHA W3
KJIETOK HYIIEJUTyca, paclojioXeHHasi BOIM3M MHKpoMuie, 000co0s-
eTcs, MpeTepreBaeT Meio3, B pe3ylbTare KOToporo odpasyercs de-
TBHIpE TaIUIOWAHBIE KIETKH - METacnopsl. TpH W3 HUX OTMHpAIOT, a
yeTBepTas (HWKHSA) IPOPACTAET B FalyIOWAHBINA )KEHCKHH 3apOCTOK.

Kenckwuii ramerouT npeacTaBisieT cOO0H OeCIBETHBI MHOT'0-
KJIeTouHbId TamioM. Yepes 10-15 mecsieB nociie onbUICHUS HA MUK-
PONWIAPHOM KOHIIE raMeTouTa 00paszyercsl IBa apXeroHus, Io-
TPY’KEHHBIX B €ro TKaHb. ApXETOHMH COCTOMT W3 KpYMHOH siiie-
KJIETKH ¢ OOJBIIUM SITPOM, HaJ KOTOPOH JIGKHT PaHO HCUe3aroIast
OpIoIIHas KaHaJbleBas KIETKA, U LIEHKH U3 BOCBMHU MEJKHUX KJIETOK,
PaCIONIOXKEHHBIX B J[Ba 3TaXa.

Bce a10 Bpems mbUIblieBas TpyOKa OYEHb MEIUIEHHO pacTerT,
MpoKIafbIBas cebe MyTh MEeXAY KieTKaMu Hyneuryca. OmiogoTso-
pEeHHE MPOUCXOAWT JIHUIIb I0CNIE MEPE3UMOBKH. AHTEpUANATIBHASL
KJIETKa MBUITMHKUA AEIHUTCs, 00pa3ysi 0azalbHYI0 W CIIEPMarcHHYIO
knetkr. OHHM TIOMANAIOT B MBUIBLIEBYIO TPYOKy, Tl cliepMareHHast
KJIETKa AEIUTCsl, o0pa3ysl ABa CIEPMHS — JIMIICHHBIE XT'yTUKOB
MYyKCKHe rameThl. [IpibieBas TpyOKka JOHOCHUT CIIEPMHUH JI0 apXero-
HUS, TJI€ OJMH W3 HHUX CIIMBACTCS C SHUIICKICTKOM, a BTOPOM THOHET.
OcTaBIIMiCS apXeroOHUH OOBIYHO Pa3pPyIIAETCsI.

W3 3uroTsl pa3sBUBAIOTCS AJUHHBINA U3BUTHINA MOJBECOK M 3apo-
JIBITL, KOTOPBIA BABHIAaeTCS BOBHYTPh TKAHW JKEHCKOTO rameTodura,
KOTOpasi K 3TOMY BPEMEHHM HAKaIJIMBAET 3alachl MHUTATENBHBIX Be-
mectB. Ee HaspiBaoT nepBUYHBIM 3HAocnepMoM. CdopmupoBas-
IIMICS 3apOABIII COCTOUT M3 KOpEeIIKa, cTebenbKa, HECKOIBKHUX Ce-
MSI0JIeH U TTOYEYKH.
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Cems13a4aToK TIOCNE OIDIOJOTBOPEHHUS TPEBPAIACTCS B CEMS.
CHapyxu ceMsl TIOKPBITO TBEpPAOW KOXKypOi, BOSHHKIIEH M3 WHTETY-
MEHTa, [0/l Hel TOHKasl IUIEHKa — OCTAaTOK Hylesutyca. Koxxypa u mieH-
Ka 00pa30BaINCh U3 TKAHEH MEraclopaHrys, OHW UMEIOT TUIIIOUIHBIN
Habop XpoMocoMm. OCHOBHAsI YacThb CEMEHH — ATO MAaCCHUBHBIA DHIO-
CIepM, OKPYKAOIMHA 3apOJBIII. DHIOCIIEPM — BeTeTaTWBHAs YacTb
rameTo(uTa, OH TAIUIOMIHBIN, a 3apOABIII — HOBOE MOKOJEHHE CTIOpO-
(rTa — UMeeT TUITIONIHBI HaOop XpoMocoM. CeMeHa COCHBI CHaOke-
HBI JIETKAM KPBUIBIIIIKOM — BEIPOCTOM CEMEHHON KOXKYPHL.

CeMmeHa co3peBalOT uepe3 MoNATOpa rofa mocje omnbuleHus. K
9TOMY BpPE€MCHH HIUIIKHU U3 3CJICHBIX CTAHOBATCA 6yprMI/I, B COJIHCY-
HbI€ THU B KOHIIE 3UMBI YEIIYH UX Pa3IBUTAIOTCA U CEMEHa BBICHI-
natorca. BecHol ceMeHa npopacTaroT.

3amanme: 1) 03HAKOMHTBCS CO CIEIM(UKON CTPOEHHS MOOETOB
W pa3MelleHns Ha HUX MYKCKHX M J)KEHCKUX IIHUIIEK COCHBI JIECHON
(0OBIKHOBEHHOI); 2) HU3YYHTh OCOOCHHOCTH CTPOCHHUS MY’)KCKOU
LIMIIKY, TBUIBLBI, XEHCKOW IIWINKH, CeMs3adaTka; 3) 3apHcoBaTh
IIMKJT Pa3BUTHUsI COCHBI JIECHO# (OOBIKHOBEHHOIA).

Martepuansi: 1) repOapuii TOOETOB ¢ MY)XCKHMMH U JKCHCKUMHU
LIMIIKAMH COCHBI OOBIKHOBEHHOH; 2) MpenapaTsl IpoI0JIbHOTO cpes3a
MYKCKOW HIMIIKH COCHBI; 3) MbUIbLIA COCHBI; 4) HaOOp 3pelbIX IIHu-
IIEK Pa3JInYHBIX BHJIOB TOJIOCEMEHHBIX.

IocienoBaTebHOCTH PadoOTHI

1.03HaKOMUTBCSI ¢ MOP(OIOTHUSCKUMU OCOOESHHOCTSIMH COCHBI
necHoi (0ObIKHOBEHHO#). OTMETUTh THIT BETBJICHHS MMOOETOB, 0CO-
OCHHOCTH JIMCTHEB M UX PACIIONIOKEHUE, 3aTEM H3yYUTh CTPOCHHE
MYKCKHX IIIHIIEK.

2. O0OpaTuTh BHUMaHKE, YTO MYXKCKas IIUIIKA COCTOUT W3 TJIaB-
HOHM OCH, Ha KOTOPOW PAaCIIOIOKEHb MHUKPOCTIOPOGMILIBI (YelIyn),
KOTOpBIE YEPENMUTYATO HAJIETAIOT JPYT Ha JIpyTa.

3. 3apucoBaTh MbUIbIY U €€ COCTaBHBbIC YacTH. M3yuuTh KeH-
CKH€ IINIIKK ¥ 3apUCOBATh UX OTJENbHBIE YaCTH.

4. Ctpoenne cemsi3adaTka U3ydUTh 110 TaOJIMIlE, 3apUCOBATh OT-
JIENTbHBIE AETalH: UHTETYMEHT, MUKPOIIWIIE, HyIeJITYC, SHAOCIIEPM C
ApXETOHUSIMH, O3HAKOMHUTBHCS C OCOOCHHOCTSIMH CTPOSHHS 3peon
MUIIKHA. M3y4nTh CTPOEHUE CEMEHU COCHBI U 3apUCOBATh €TO.

5. 3apucoBarth UK Pa3BUTHS COCHBI JIECHOH (OOBIKHOBEHHOM).
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1. U.N. Aunnpeesa, JI.C. Poaman 2005,
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2. B.I'. XpkanoBckuid u np, 1989, 233,

puc. 175 ¢ uameHeHusIMU

3. B.I'. Xpxanosckuii u np, 1979, 188,
puc. 136 ¢ u3MeHeHUsIMHI

Puc. 2 )Ku3HeHHBINA UK B.I'. XpxanoBckuit u np, 1988, 179,

XJIAMHUJIOMOHAIbI puc. 170
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CIIUPOTHPHI puc. 174
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Puc. 5 )KuzHeHHBIH UK B.I'. Xpxanosckuit u np, 1988, 180,

YJIOTPHKCA puc. 172

Puc. 6 Xapa B.I'. XpxaHnosckuit u np, 1988, 183,
puc. 175

Puc. 7 JlnaromoBbie BO- B.I'. Xpxanosckuit u np, 1979, 186,

JIOpOCIn puc. 135

Puc. 8 umatomoBas Bo- B.I'. Xpxanosckuit u np, 1989, 227,

JI0pOCilb NUHHYIApusa | puc. 170

(Pinnularia)

Puc. 9 Bypsie Bomopociu B.I'. XpxanoBckuit u np, 1988, 174,

puc. 167

Puc.10  bypas
pociib. JlaMmuHapust

BOIO-

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

Puc.11 Iukn pa3Butus
MXa KyKYIIKHH JICH

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

Puc. 12 Iuxn pa3Butus
Iu1ayHa OyJIaBOBHIHOTO

WN.N. Auapeesa, JI.C. Poaman 2005, 287,

puc. 133

Puc. 13 Cemaruneiia ce-
JIarOBMIHAS

B.I'. Xpxanosckuit u np, 1989, 260,

puc. 203

Puc. 14 XBomy mnoneBou
Eguisetum arvense

B.I'. XpxanoBckuit u np, 1989, 266,

puc. 206

Puc. 15 IIuTOBHUK MYyX-
CKOI

U.N. Awunppeesa, JI.C. Poaman 2005,

292, puc. 135

Puc. 16 Cemennoe
Pa3MHOXCHHAE COCHBI
JIECHOM

JI.C. Ponman, 2006, 205, puc. 92
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