denepanbHOe rocyIapcTBeHHOE OI0/KeTHOE YUpeKIeHHe HayKU
HNucrutyT 6uosorundeckux mpooaeM KpUOJIUTO30HEI
Cubupckoro oraenenus Poccuiickoit akagemMun HayK

INPOI'PAMMA
KAHAUJATCKOI'O DK3AMEHA
IO CIIEHUAJIBHOCTH

Juconmnnaa: O/LA.03 boranunka

Cnenunansnocrs: 03.02.01 borannka

Orpacab Hayku: EcrecTBeHHnbIe HayKH

KBanudukanus (crenens) Beinycknuka: KAHIUIAT HAYK

®opma odyuennsi: OUHAS

/8 WQZ e
4
CocTaBUTENb:

WBanosa E.U., x.0.H.

[Iporpamma yTBepxkaeHa na 3aceqanuu Yuenoro Cosera MBIIK CO PAH
) /7 e TE . — .
Wl LUOH L 20& r. mpoToKos Ne v,

Tpencenarens Yaernoro Cosera, aupektop o ‘A/f—(%“—z// / Pemuraiino IT.A.

. (nomihcs) © ®.1.0.

—

Skyrex 2014



3

INPOI'PAMMA-MUHUMYM
KaHIUJIaTCKOr0 SK3aMeHa 110 CIICIUAIbHOCTH
10 OMOJIOTUYECKUM, TeOorpaUIeCcKUM U CeTbCKOXO035ICTBEHHBIM HayKaM

BBenenue

B OCHOBy HaCTOHHleﬁ HpOI‘paMMH IIOJIOKCHBI CJIG,Z[YIOH_[I/IG paSI[eJIBIZ IIUTOJIOTO-
AHATOMUYECKHE OCOOCHHOCTH BBICIIMX pPACTCHUH; CHCTEMaTHKa pPACTCHHUH; OCHOBBI
6oTannueckoi reorpaduu. J{OMONMHUTENBFHBIM Pa3/IEIOM BKIIOUEHA MPOrpaMMa KaHIUIATCKOTO
9K3aMeHa 10 O0TaHUKE (CTeIHATU3AIUS «AJIBTOJIOTHS).

IIporpamma pa3paldoTaHa »3KCHEepTHBIM CcOBeTOM Bbicmiel arTecTalMoOHHOM
KOMMCCHH M0 OMOJIOTHYECKUM HAYKaM.

1. llnTo/I0T0-aHATOMUYECKHE 0COOEHHOCTH BBICIIMX PACTEHUI

OO0mue 3aKOHOMEPHOCTH CTPOSHUS M pa3BUTHS pacTeHuil. CHUMMETpHsl, MOJISIPHOCTD,
Koppesiiusi. AHanorust u romosorusi. Konseprenuus, peayKkuus, aTaBu3M, abopTHPOBaHUE.

Krnerka kak ocHoBHas enuHuIa Tena pacteHus. OCOOEHHOCTH €€ CTPOCHUs W
MyJIbTU(YHKIIMOHATBHOCTE. O00JI0YKa U OPraHOUJbl KIETKH, UX CTPOCHHE U B3aUMOCBS3b.
ATMOIIacT, CUMIUIACT, MOMKWJIOTHIPUYHOCTh U TOMOUOTUAPUYHOCTD.

Kapuokunes wu unwurokunes. Poct, nuddepennmanus u coenuanuzanus BHOBb
00pa30BaHHBIX KJIETOK KaK OCHOBA TUCTOTEHE3a.

Tkaan u Tomorpaduyeckue 30HBI. MynbTU(OYHKIMOHAIBHOCTh TKaHeW. [IpuHIUTIBI
BBIJICTICHUS. M KJacCH(PHUKAIMU TKaHeH. MepuCTeMbl, WX TUIBI W POJIb B KU3HU PACTCHUI.
OcoOeHHOCTH CTPOCHHS M TOHOrpapuu MOCTOSHHBIX TKaHEH, CHEIHaTu3UpPOBAHHBIX IS
BBITIOJTHEHHS] OCHOBHBIX (DYHKIIMIA BETETATUBHOTO TEJIa pacTeHUs — (HOTOCHHTE3a U Ta3000MeHa,
MOTJIOUICHUS BOJIBI 1 MUHEPAJIBHBIX BELIECTB, MPOBEACHUS PAaCTBOPOB, 3aM1aCaHUsl aCCUMUIISITOB,
OTIOPHOM, 6apbepHON M BBLACTUTEIBHON (PYHKITHIL.

AHaTOMHMYECKOE CTpOEHHE Mobera M KOpHS Kak OTpakeHHe HuX (YHKIHOHAIBHOM
creuu (KU U IPUCTIOCOOICHHUS] K OCHOBHBIM 3KOJIOTHUECKUM (PaKTOpam.

[Tonsstue o crene. Tumbl W HBOMIOIUS CTEN. BTOpPHYHBIH pPOCT W OCOOEHHOCTH
AQHATOMHUYECKOTO CTPOCHUSI OCEBBIX OpPraHOB JPEBECHBIX PACTEHUU. ATHUIUYHOE YTOJIEHUE
cTe0JIel TBYIOIBHBIX M OHOIOIBHBIX PACTCHHUH.

1.1. BereraTuBHBIC OPraHbl.

YpoBHU MOphoIOrHYecKoil opranu3aiuu pactenuii. Tamtom u TenoM. BeTBiienue u ero
tunbl. TeroMHas Teopus. Bo3HHMKHOBeHHE mobOera M KOPHS Kak pe3ylbTaT CHEIHalld3aliu
Y4aCTKOB BET€TaTUBHOTO Teja K BBIMOJIHEHHIO OCHOBHBIX XKM3HEHHBIX (DYHKLUN B aTMocdepe U
IIOYBE.

CtpoeHne cemsiH, 3apOJbIIIell M MPOPOCTKOB CEMEHHBIX PACTEHUH, MPOUCXOKICHUE
MOHOKOTWJIMM ¥ TIOJUKOTUJIMU Yy JBYIOJBHBIX UM OJHOAOJBHBIX pacTeHuid. [‘umnoress
CIHKOTHJIMM, TETEPOKOTUIIMH, «HEIOPAa3BUTHUS» ceMsoyied y JABYIOJbHBIX. [oMo- U
reTepoOJaCTHBIN TUIIBI Pa3BUTHUSL PACTCHUN B OHTOT€HE3E.

1.1.1. Ilobezo6asn cucmema 8vicuie2o pacmeHus.

IToGer, ocobeHHOCTH €ro cTpoeHHs. MeTaMepHOCTh Io0era U MmoOeroBbIX cUCTeM. THIIBI
BETBJICHUsI U HapacTaHusl moberoB. MopdodyHKIMoHambHBIE 30HBI TToOera. [Touka kak 3auaTox
no0era, TUIBI ¥ PACIONIOKEHUE TTOYEK. AKCHIISIPHBIA KOMIUIEKC, OCOOCHHOCTH €r0 CTPOSHUS U
pa3Butus. [Touku BO300HOBICHHS M (POPMUPYIOIITUECS U3 HUX TTOOETH.

«APXUTEKTYPHBIE» MOEIU U MOJIEIN T0OET000pa30BaHMUs.

Jluct. DHanWMoHHBIE W KIAMOJUMHBIC JHUCThA. Mukpo- u makpodummms. OCHOBHBIC
HaIpaBJ€HUsl SBOJIOLMHU JIUCTHEB MOKPHITOCEMEHHBIX. BHYTpHUIOUE€YHOE M BHEMOYEHYHOE
pa3BuTHe JHcTa. SpycHBbIE KaTErOpUU JIMCTHEB: HU30BbIE, CpeIUHHbIE, BepXxoBble. [Ipodusist.
Karopumnel. Tuncodwmmner. @dumnorakcuc. HOBeHWnbHBIE W J1e()UHUTHUBHBIE  JUCTHS.
I'erepodunnus, annzodusus. AHATOMHS JIUCTA.

[Tpoucxoxxaenne u sBomtonUs KopHsA. Ero pasButme B (usoreHese W OHTOTECHE3e
pactenuii. [lepBuyHoe W BTOpUYHOE CTpOeHHE KOpHA. Puszorakcuc. TUIbl KOPHEBBIX CHCTEM.
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MopdodyakimonansHas auddepeHnnanus B npeneaax KopHeBoi cucteMbl. CHMOUOTHYSCKHE
CBSI3U KOpHEH C TpubamMu U OaKTEePUSIMU.

MynbTU(YHKITMOHATLHOCTh BET€TATUBHBIX OPraHOB KAaK OCHOBAa HMX IJIACTMYHOCTH HA
MyTH TPUCIIOCOOJEHNU K a0HMOTHYECKUM H OMOTHYEeCKUM (aKTopaM BHEITHEH Cpesbl.
Metamopdo3sl opraHoB. OHTOT€HETUYECKHI U YBOIIOIMOHHBINA MOIXO/IBI K UX U3yYEHUIO.

[TonsiTe 0 XW3HEHHBIX (OpMax pacTeHUH. DKOJOTO-PU3HOIOTHUECKOE, MOP(OIOTO-
OMOJIOTUYECKOE U IBOJIOIMOHHO-3KOJIOTHIECKOE HATIPABIICHUS U3YUCHUS KU3HEHHBIX (POpPM.

1.1.2. PenpodykmueHnvlie o0p2amnvl, 60CHPOU3BEOCHUE U PAZMHOMNCEHUE BbICUIUX
pacmeHuil.

JKu3HeHHBINM UK BBICIIUX pacTeHuidl. Mopdo-(yHKIIMOHATbHBIE CBS3M raMeToduTa u
cnopoduta. Mopdonoruueckne 0COOCHHOCTH TaMETaHTUEB U TaMmeT. 30UANO- U CH(POHOTAMUS.
3urora v pa3BUTHE 3apojibliia. ATloraMus U NapTEHOTEHES.

Crpoenune u pacnonoxenue cropanrueB. Copycel W cuHaHruu. Crnopoduuibel u
ctpobuisl. Crioporenes u Mopdosornueckue Turbl TeTpan. CTpoeHrue CropoAepMbl. ANIEpTypbI
U uX TUNBL M30-u rerepocropus. JK30- U HIOCIOPHUECKOE pa3BUTHE rameroduTa. Pemykius
rameTo(uTOB MPHU TeTePOCIOPUU. ATIOCTIOPHS.

Cemsimouka, WM ceMsA3a4aToK, €ro CTPOEHUE, MPOUCXOKICHUE U PACIIONOKEHUE Y T0JI0-
U TOKPBITOCEMEHHBIX. Pa3BUTHE MYKCKOTO M JKEHCKOro ramMeTopuroB Yy TOJIO- U
MOKPBITOCEMEHHBIX. Pa3BuTre u Ouonornueckoe 3HaueHue ceMeHn. Mophosiorust ceMsH.

[IBeTox u ero mpoucxoxzaeHue (QoauapHas U TeIOMHas, NCEBAAHTOBAs M HBAHTOBAA
TEOpUHU, TEOpUsS AaHTOKOpMa H TaMOTE€TePOTONHH; WX KpUTHYecKwil aHamu3). OOmme
3aKOHOMEPHOCTH CTPOEHUs IBeTKa. J[narpamMmma u ¢popmyia 1BeTKa.

OKOJIOIBETHUK, €0 THITHI U (DYHKIIUH.

AHnporiet U ero TUmbl. THIUMHKU Kak MUKpocnopoduiuibl. CTpOeHHE M BCKPBIBAaHUE
nbUIbHUKA. Mukpocnoporene3. MoHaabl W TCEBAOMOHAIbI, AWAAbI, TETPAJbl, MOJHUAIBI U
noutnHuM. ['apmomerar. J[Byx- M TpexkierouHas mbuiblia. CrnocoObl mepeHoca MbLIbIBL.
[TepBU4HbBIC 1 BTOPHYHBIC aTTPAKTAHTEHI.

[InogonucTuk (kKaprmenb) Kak CTPYKTYpPHBIM 3JIEMEHT TuHenes. Tumsl ruHenes Hu
ianentanuu. [lectuk, ero crpoeHue u 6mojorndeckoe 3HaueHue. [ unantuii. [Ipoucxoxaenue
HIDKHEH 3aBsi3U. MeracroporeHes M pa3BUTHE 3aPOIBIINICBOI0 MEIKa. [ UmoTe3sl, 0ObSICHSIONME
MIPOUCXO0KICHHUE 3aPO/JIbIIIEBOr0 MeIIKa. THUIIbI 3apOBIIIEBBIX MEIIKOB.

Tuner ombuieHus. [Ipucmocobienus, TPEMsATCTBYONIME caMoomblieHuo. [IpopacTanue
OBUIBIBI HA PHUIBIE M JATbHEHIINI POCT MBLIbIIEBOI TpyOKH. J[BOIHOE OMIIOIOTBOPEHUE U €T0
Ouosoruueckoe 3HaueHue. Pa3BuTue 3apoabliia U 3HI0CTIepMa.

OmnpeneneHne MOHITHS «COLBETHUE». TUIBI U TPUHIIUIIBI KTACCU(DUKAIINH COIIBETHIA.

Onpenenenue MoHATUSA «wioA». CTpoeHHE OKOJOIUIOAHMKA. Pa3zmuuHble MOAXOIbBI K
KJaccu(uKauu M HOMEHKJarype IuonoB. MopdoreHeTndyeckas Kiaccu(uKanus IUIOIOB.
Comnoaums. I'erepo- u mapreHokapmnusi. CriocoObl pacpocTpaHeHUs TI0/I0B U ceMsH. [lokoii u
MIpOpacTaHUE CEMSIH.

EctecTBeHHOE BereTaTuBHOE Pa3MHOKEHNE MOXOBUIHBIX, TAIIOPOTHUKOBUIAHBIX, TOJIO- U
MOKPBHITOCEMEHHBIX M  CIIOCOOBI €r0  OCYIIECTBICHHS. THIBI BETETATUBHBIX JJIHACIIOP.
HckyccTBEHHOE BEreTaTUBHOE Pa3MHOXKEHHE KYJIbTUBUPYEMBIX UEJIOBEKOM PaCTEHU.

2. CucreMaTuKa pacTeHHMi

CucremaTuka: omnpeaeieHue, 3aJayd W 3HAYeHHE B OHOJOTMM U B JEATEIbHOCTU
yenoBedyeckoro odmecta. Ocobdas posib CHCTEMAaTHKH KaK CHHTETUYECKOW Hayku. J[marHoctuka
U TaKCOHOMHA. TaKCOHOMUYECKHE KaTEerOpHH M TaKCOHBI. JIMHUM pa3BuTHS (KJIalbl) U YPOBHU
opranuzanuu (rpazpl), UX OTpaxkeHHe B cucteme. Monodumus, mapapuiaus ¥ HOTHPUIHSL.
I'erepobarmust. [lpuamuner mocTpoeHus cucreM: Systema u Method, momxom AnaHcoHa,
HyMepHuuecKasi CcUcCTeMaTuka, KoHrperauvonuoli ananmu3z E.C. CMupHOBa, KiIaausm
(=bunorenernueckas cucrematuka). HckyccrBennsie (YUesansnuuo, Typuedop, JIunuei),
ecrectBerHbie (A. XKrocene, A.Il. Jlekanmomns u Ap.) u 3Bomtonnonnasie (A. bpayn, A. DHriep,
P. Berrmreiin, H.W. Ky3nenos, A.JI. Taxtamksn, P. Topn, P. Jlanerpen) cucremsl. ctounuku
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HBOJIIOIIMOHHO-CHCcTeMaTnyeckoit nHpopmanuu. [TaneoboTanrka, cpaBHUTENbHAS MOP(OIOTHS B
IIMPOKOM CMBICJIIE CJIOBA, (DU3UOJIOTHS, OMOXUMUS, Teorpadust pacTeHHI, TeHOCUCTEMATHKA.

['umoTe3bl MPOUCX0XKICHUS BBICIIMX pacTeHuid. ['oMonorunueckas (MoAuQpUKAIIMOHHAS) U
aHTUTETUYEeCKasl (MHTEPKASIIIMOHHAS) TUIIOTE3bl MPOUCXOXKICHHUS )KU3HEHHBIX LUKIIOB BBICIINX
pacTeHmii. ApXeroHuUanbHBIE W IIBETKOBBIE, CIIOPOBBIE W CEMEHHBIE pacTeHHs. [ HUmoTe3b
MIPOUCXOXKICHUS CIIOPAHTUEB U TaMmeTaHrueB. DUIOreHeTHYecKHe CBSI3U OTAEJIOB BBICHIMX
pacTeHuN.

2.1. ApxeronmaJjibHble pacTeHusl.

Xapakmepu3sys nepeuucieHuvie oanee 8 NPOPAMME MAKCOHbL, IK3AMEHYeMblld OO0JIHCEH
nepeyuciums OCHOBHbIX npeocmagumenel, 0amv UX O00WYIO aAHAMOMO-MOPPOLOSULECK)TIO
Xapakxmepucmuxy, 0COOEHHOCMU DPA3MHONCEHUS, (hunoceHemuieckue cesasu, NpPaKmuyecKkoe u
buoyenomuyeckoe 3HayeHue.

Otnen moxosuaHble (Bryophyta)

OcobenHoctu 1MKIA pa3BuTusA. Mopdonoruyeckoe paszHooOpazwe rameTopuroB u
cnopodutoB. [Tpoucxoxnenune moxoBuaHbIX. (Knaccer [leuenounuku, Mxu)

Otnen Antoueporossie (Anthoceratophyta)

OcoOEHHOCTH CTPOCHUS U PA3MHOXKEHUSI.

Otnen Punnodurossie (Rhyniophyta)

OCoOEHHOCTH BHEIIHET0 U BHYTPEHHETO CTPOCHMS BEreTaTUBHOTO Teja. Pacmonoxkenue
U CTpOCHHE criopaHTueB. [ aMeTouT puHHOOOPa3HBIX.

Otaen InaynoBunnaseie (L.ycopodiophyta)

Mukpodunmusi. Ctpoenue crensl. Pacnonoxkenue cropanrueB. M30- u rerepocropus.
3apocTtku, wux crpoenne u oOpa3 ku3HU. (Kmaccel 3ocrtepodumioeie, IlmayHoBBIE,
CenarunesuioBbie, [lomynIHUKOBEIE).

Otnen XsomeBuanbie (Equisetophyta)

JlpeBHelIINE W COBPEMEHHBIE MPEICTAaBUTENH, HX OOJIMK, BHYTPEHHEE CTpPOCHHE.
Criopanrnoopsl COBPEMEHHBIX XBOILEH, CTPOCHUE CIOP. OCOOCHHOCTH CTPOCHHUS M PAa3BUTHUSA
3apocTkoB. (Knaccer Knunonuctaeie, KanamutoBsie, XBOIIOBBIE).

Otaen [lanoporuukoBuaHbie (Pteridophyta)

Pa3nooOpasue >xku3HeHHBIX ¢opM, Tumbl cTten. Makpodpwuiua. Tpododpumiel u
cnopo¢mmisl. CTpoeHHe, pacroyiokeHHe M OCOOEHHOCTH BCKpPBIBaHMs criopaHrueB. M3o- u
reTepocrnopusi, = OCOOEHHOCTH  pa3BUTUS U CTPOGHHMsS  3apoCTKOB.  JlpeBHeiimue
nanopoTHukoBuIHbIe (KitagokcuiieeBble, 3urontepueBble). DBCIOpaHTHATHBIE (YKOBHUKOBBIE,
Mapartuessie, [IcuoToBeie) u aentocnopanruatabie (MHOTOHOXKOBBIE, CalbBUHUEBBIC W
MapcuneeBbie) NalOPOTHUKH.

Otnen 'onocemennsble, unn CocHoBble (Gymnospermae wiu Pinophyta)

[TporonoceMennbie. BO3HMKHOBEHHE ceMms3adaTka M €ro CTPOCHHE Yy APEBHEUIINX
rojloceMeHHbIX. bruonornueckoe 3HaueHue ceMeHu. Mopdosorust u aHaTOMUs IIpeJICTaBUTeNen
Cemennbix "manopotHukoB" (Pteridospermopsida), bennerturoBsix 1 KopaautoBbix.

CoBpemenHble rojoceMeHHble. JKu3zHeHHble (OpMbI, MOp(OJIOro- aHaTOMHYECKHE
ocobenHocTH. PacronokeHne M CTpOEHHE MHUKPOCTPOOMIIOB W IKEHCKHMX IIMIIeK. Pa3ButHe
MyKCKOro ramerodpura. MeracnoporeHe3 M pa3BUTHE >KEHCKOro rameroputa. OCHOBHBIE
rpynmsl roinoceMeHHbIX. (CaroBHukoBbsle, [ mukrossie, XBoiinbie). Kinacc O6onm0ukoceMeHHbIE
(Gnetopsida). CtpoeHue BereTaTUBHBIX OpraHoB M cTpoOmioB. Crenuduka ramMmeTopuToB U
MOJIOBBIX MPOIIECCOB.

2.2. [lokpbITOCEMEHHBIE, WU IIBETKOBbIEC PACTEHUS .

Baxuelimme Takconsl Angiospermae wim Magnoliophyta. Krnaccel aBynonbHblE U
OJIHO/IONbHBIE, MX XapaKTepUCTHKa M BEpPOSTHBbIE POACTBEHHbIE CBs3U. [lponcxoxaenue u
MIOJIO’KEHUE OJTHOMIONIBHBIX B PA3HBIX CUCTEMAaX IIBETKOBBIX PACTECHUH.

XapaKTepUCTUKA OCHOBHBIX MOPSIKOB I[BETKOBBIX PaCTEHUN

Kaacce JABynojbHbIE Kanacc Onnonoasubie (Monocotyledonae)
(Dicotyledonae)



Tlopsioox

Tlopsoox

Magnoliales

Alismatales

Ranunculales

Potamogetonales

Nympheales

Liliales

Piperales

Amaryllidales

Papaverales

Orchidales

Caryophyllales

Cyperales

Trochodendrales

Commelinales

Hamamelidales

Poales

Casuarinales

Arecales

Urticales

Arales

Fagales

Betulales

Salicales

Kaace JABynoJbHbIE
(Dicotyledonae)

Knacc Ognononbusbie (Monocotyledonae)

Topsooxk

Topsooxk

Violales

Capparales

Euphorbiales

Cucurbitales

Ericales

Primulales

Saxifragales

Rosales

Myrtales

Fabales

Rutales

Geraniales

Proteales




Cornales
Boraginales
Araliales
Scrophulariales
Lamiales

Asterales

Xapaktepuszys JTH TOPSJAKH, HEOOXOIUMO paccka3aTh 00 WX MpPUMEpPHOM oObeMe,
OCHOBHBIX CBOWCTBaX, X MPEICTABUTENSIX, MOP(HOIOTHUECKUX OCOOCHHOCTSIX BET€TAaTUBHBIX U
TFeHepaTUBHBIX OPraHOB, O BO3MOXKHBIX CBSI3SX C JPYTUMHU MOPSAIKAMHU.

3. OcHoBBI 00TaHN4YeCKOl reorpapun

[Tonsitue o duiope u pacturenpHOCTU. JIOKaNbHAs ¥ KOHKpeTHas ¢iopa. Tumsl apeanos.
OuaemusM. PenukTel u pedyruymsl. Murparum.

[IpoGneMbl  TU3BIOHKTUBHBIX apeajoB M OCHOBHBIE OOTaHHMKO-TeorpaduuecKue
MU3BIOHKIINK, BHKapuaHTHas Oworeorpadus. KoHuenmuu  95KBATOPHAIBHON  TOMIIHI,
dbuTocpeuHrA.

dnopucTUYECKUE MapcTBa 3EMHOTO IMIapa, UX KpaTKas XapaKTePUCTHKA. 30HAIBHOCTh U
MOSICHOCTh ~ PacTUTENbHOCTU. VIHTpa3oHalbHAsi U HDKCTpPAa3OHAJIbHAs  PACTUTEIBHOCTb.
AHTpPOIIOTEHHOE BIUSHUE Ha QJIOPY U PACTUTEIBHOCTD.

4. CucremMbl BOAOPOC/Ieii: 001IMiA 0YePK OCHOBHBIX MOJIOKEHUH U TeHIeHIIH

Ob6vem moHATHS «Bomopociuy. OTHeceHHME WM HEOTHECEHHE K BOJOPOCISM
nuaHoOakTepuii u mpoxjopoduroB. PasrpaHuyeHue ¢ KUBOTHBIMU, TPUOAMU W BBICIIUMU
pactermsiMu. Kputudeckasi OlleHKa MOHSATHH «IIPOTUCTBD) («IIPOTOKTUCTBI») U «(pIaresisaToy
(«oxrytukoBbie»). [lonstue o Mme3okapuorax. [Ipobiems cumOuorenesa.

O6mue mnpuHOUNBl Ki1accupukanmuu Bojopocneit. Kiaccuka W COBpPEMEHHOCTb.
«¥Y 100CTBOY» UCIOJIB30BaHUS MOP(POTOTrHUECKUX MPU3HAKOB U «OMACHOCTH) HOBBIX MOJXO0/I0B.

OcHoBHBIE MPU3HABAEMbIC HBIHE OTIENBI BOAOpOcieil. Pasnmuuus B TpakTOBKE MOHSTHUS
«XpOMODUTHI.

Kpacubie Bonopociu. IIpaBomepHOCTh BbIeneHus 2 kiaccoB. OO0CHOBaHUE BBIICICHUS
nopsinka Palmariales.

Kparkwuii 0030p kimaccoB Heterocontophyta.

Bypsie Bomopocnu. Paznuuus B eieHUN Ha KJIacChl U MOPSIKH.

HoBble TeHAECHIIMM B CHUCTEMATHKE 3€JIEHBIX BOJOPOCICH: MCIOJIB30BAHNUE OPUCHTAINH
0a3aNbHBIX TEN U KTYTUKOBBIX KOpPHEH M OCOOCHHOCTEH MHTO3a U LIUTOKMHE3a KaK KpUTEpUEB
i knaccuukanuu B 3toi rpynne. Kiacesr Clorophyceae (B y3kom cmbicne), Ulvophyceaea,
Trentepohliophyceaea u Charophyceaca (B HOBOM BapuaHT€) M MX KpaTKas XapaKTepHUCTHKA.
Ob6ocunoBanue Boienenus kiaaccoB Chlamydophyceae u Codiolophyceaea.

5. 7/Ku3HeHHbIe IUKJIbI BOJOPOCIIei

’Ku3HeHHbIE IUKIIBI CHHE3EJIEHBIX BOJOPOCIIEH.

O0630p KU3HEHHBIX IMKJIOB JYKApUOTHBIX Bojmopociel. IIpeacraBienue o0 ux
BO3MOYHOM 3BOJIIOLIUU.

3UrOTUYECKHE JKU3HEHHBbIE MUKIBL. [IpuMepbl WX Yy 30JO0THCTBIX BOJOPOCIHEH
(Dinobryon), skenTo3enensix Bogopociei (Vaucheria) u quaopuros (Peridinium).

Buapt poga Chlamydomonas kak 00beKT TeHEeTHYECKUX HccaeaoBaHuii. buoxuMmuueckas
aHU30TaMuss y MOP(OJIOTUYECKH HM30TaMHBIX XJIAMHUJAOMOHAI. ['OMO- W TeTepoTauIh3M Y
BOJILBOKCOB. Turmbl koHbtoranuu y Conjugatophyceaea.

Crniopuueckue >Ku3HEHHbIE HUKIBL M3oMopdHbi mukin nomucuponnn («Polysiphonia-
TUI») KaK KJIACCHYECKUH BapUaHT >KU3HEHHBIX IMKIOB KpacHbIX Bojopocieil. Ciydau
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NOSBICHUSI TaMETOQUTHBIX PENPOAYKTUBHBIX OpraHoB Yy TeTpacnopodurtoB. CrusiHHue
COMATHYECKUX KJIeToK y rpuddurcuu. ['erepomopdrble TUKIBI GIOPUACH: TPUMEPH W3
Nemaliales (otnenbnbie npeacraButenu poaoB Audouinella, Nemalion, Liagora) u Gigartinales
(Mastocarpus). TerpacmopoGnactuueckuit Thnm y  Liagora tetrasporifera. PasButue
TETPACIIOPAHTHEB HemocpencTBeHHO W3 kapmoroHoB (Rhodophysema elegans) . JKuzneHHsrii
nukin Palmariales. ITomucnopanruu. Ciydan Hamudusi TETPACIOPAaHTHEB W TaMETaHTHEB Ha
onHoM pacteHud. JKu3HeHHble I1MKIBI Bangiophyceae. UYepemoBaHue MOKOJICHUN Y
KokkonuTodopua. Crnopruueckue Ku3HEeHHbIE UKIIBI Y OyphIxX Bogopocieil. M3omopdHas cMeHa
nokosenuit y Cutleria. BapuanTsl kxn3HEHHBIX TUKIOB BUI0B Ectocarpus. CnaOblii qumopdusm
Sphacelaria rigida. Mctunno rerepomopdubie nmknbsl Laminariales. Kpaiiass pemykmms
ramerouroB y Syringodermatales. ITnerusmoramrycel Chordariales u ux ponb B KH3HEHHOM
nukie. Mizomopdusie 1 rerepoMopHbIe HUKIIBI Y 3€J€HBIX BOJOPOCIEH.

I'amernyeckue xu3HeHHbIe NUKIBL. OcobernHoctu ux y Noctiluca miliaris, nuatomei,
(byKYCOBBIX, CH()OHOBBIX 3€JICHBIX BOJIOPOCIIECH.

Comarnyeckue >KM3HEHHbIE LUKIBL: ocobeHHocTH uX Yy Prasiolales u Nemaliales
(Lemanea, Batrachospermum).

6. OcHOBBI IK0J10THH BOJOPOCIei

DKOJOTHYECKHE IPYMIbI BOAOPOCIEH B IOHUMaHUH Pa3HbIX aBTOPOB.

@axkTopsl, BIUAIOIIME HA PACIPOCTPAaHEHUE BOJOPOCIEH: COJIeHOCTh, pH, Hamuuue B
BOJIC Pa3HBIX MUTATENIbHBIX BEIIECTB, CBET, JBIM)KEHUE BOJBI, TemrepaTypa. Knaccudukanus
BOJIOPOCTICH MO OTHOWICHHIO K 3THM (akTopaMm. BinusHuEe >KUBOTHBIX, BBICHIMX PAaCTCHUH H
JIPYTUX BOJOPOCIEH Ha paclpOCTPaHEHUE U )KU3HEIEATEIbHOCTh HEKOTOPBIX BUIOB.

3.1. I[Inankmon. Bcmpeuaemocms e2o 6 pazuvix 6000emax.

®daxTophl, BAUSAIOLIME HA BUAOBOIM COCTaB U 00uUINe GUTOIIIAHKTOHA: INIOTHOCTh KJIETOK,
CBET, MUTATENIbHbIC BEIECTBA, BhICJAHUE XUBOTHBIMH. JIMHAMHKA TOMYJSIINA TUTAHKTOHHBIX
Bozopociei. [Tapagokc mrankToHa (MapamuieIbHOe JOMUHUPOBAHHUE).

Heticron. Bupnpl, BXxoAfIeé B €ro COCTaB. OIMHCHCTOH M THIIOHCHCTOH.
[TpucniocoOnenust s CyIIeCTBOBAHUS y TOBEPXHOCTU BOBI (MTapalllOThl, KOJMAUKH).

bentoc. JKusHennele (opMbl M amanTuBHAs MOpP(ONOTHS OEHTOCHBIX AMHIUTHBIX
Bozlopociied  -MakpopuToB. OCHOBHBIE OCOOCHHOCTH  OINIOPTYHUCTHYECKMX (T) H
no3nHecykueccnoHHbIX (K) ¢gopm u omenka ux ¢ mo3ummii uznepkek U Boiroa. IIpumepnas
CXeMa CYKIIECCMM Ha JUTopanu. BiusHue conep)kaHus NMUTATENbHBIX BEIIECTB Ha pa3BUTHE
OeHTOCHBIX Makpo (uroB. KoHKypeHIMS MexIy MakpoduTamu: NMPUMEPHl B JIaOOPAaTOpHOU
KYJIbTYype U B Ipupoje. Poib BeleqaHUS U XUIIHUYECTBA B IWMHAMUKE MOMYNISALHNA MaKpOPHUTOB.
[TonsaTue o «kpaeyroiabHBIX BUJax». BepTukanbHoe pacnpeaenaeHre MaKkpo(UuTOB Ha JIMTOPATU U
BO3MOXKHBIE TMPUYMHBI HaOJI0aeMOil 3/1eCh 30HAJBHOCTH. OMUIENIUTHBIE U SMHUCAMMUTHBIE
BOJIOPOCIIH.

Bogopocan, pa3BuBarommecs MOpH 3KCTPEMANbHBIX yClIoBUSAX. Bomgopocnu ropsumx
UCTOYHUKOB, CHEra U JibAa. Bogopocin cojeHbIX BOI0EMOB (raloOMOHTHI).

AspoduabHbIE BOJIOPOCIH: BOAHO-BO3AYIIHBIE BOJOPOCIH, OOUTATEIN KOPBI JAEPEBHEB,
MU(UTHI Ha MXaX, BOJAOPOCIH Ha MOBEPXHOCTH OOHa)eHHBIX ckay. Hambomnee xapakrepHble
MPEJICTaBUTEIH.

[louBennble  (dmadodunbHbie)  Bomopociau.  DakTopbl, BIUSAIONME HAa  UX
pacnpocTtpaneHue. CUCTEMaTHYECKOE MOJIOKEHHUE MTOUYBEHHBIX BOJAOPOCIEH.

JlutounsHeie Bogopocan: ceepismume u TydGooOpazyromme GopMel.

Bogopocnn kak cHUMOUOHTBI: OCHOBHBIE TPYIIIBI accOUalfii, BO3HHUKAIOUIIMX C HUX
y4acTHEM.

Accoruanuu BoJopociiei ¢ 6ecro3BoHOUYHBIMU: TTpasuHoduTa Tetraselmis (Platymonas)
C MOpCKMM IIOcKUM dYepBeM Convoluta, «300XJOpeiuibly y pa3iuyHbIX OeCrO3BOHOYHBIX
(MpeuMyIIECTBEHHO  MPECHOBOJHBIX),  «300KCAHTEIUIBI» Yy  MOPCKHX  IMPOCTEHIIHX,
KHIIEYHOIIOJIOCTHBIX U MOJITIOCKOB.

Bomopocnu kak ¢oTOOHOHTHI JTUITAHUKOB.
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Accommanuu Bogopociieil ¢ mMoxoobpasHeimMu (Anthoceros, Blasia), mamopoTHukamu
(Azolla), caroBHMKaMu U TTOKphITOceMeHHBIMU (Gunnera).

3.2. Bonpocul eeocpaguu 8o0opociell.

['eorpadus mpecHOBOAHBIX Bogopocield. [IpudywHBI TOro, YTO MHOTHE BOJOPOCIH,
0COOEHHO OJIHOKJIETOYHBIE - KOCMOIOJUTHI (CXOACTBO Cpe/ibl OOMTaHUs, OTCYTCTBUE Y MHOTHX
MOJIOBOTO BOCIpou3BeaeHus). [Ipumepsl sHAEMH3Ma y TPECHOBOAHBIX BOJOPOCIEH. DHIEMU3M
y JE€CMUIUCBBIX.

I'eorpadus mopckux mMakpoduros. [IpuypoueHHOCTh KPYIHBIX TAKCOHOMUYECKUX TPYIIIT
K OIlpelesIeHHbIM reorpadudyeckuM 30HaM. [Ipumepsl obnmacTelt pacpoCcTpaHEeHUs HEKOTOPBIX
ponos. [loBceMecTHO BeTpeyaronuecs: BOJAOPOCIH (HapUMep, YIbBOBBIE).

3aKOHOMEPHOCTH 30HAJILHOT'O XapaKkTepa B paclpoCTPaHEHUH TOYBEHHBIX BOJIOPOCIICH.

7. IBoJaOIMSA BOAOPOCIEi

CBs3b  DBOJIONMM  BOAOPOCIEH C  TPOYUMH  COOBITUSIMH: C  TOSIBICHHEM
¢$oT0aBTOTPOPHOCTH, NPOKAPHUOT U OSYKAPHOT, MHUTO3a, CHUHTAaMHUHU, Meio03a, ueperoBaHUs
MOKOJICHUH, ¢ IEPeX0A0M K Ha3eMHOMY 00pa3y >KU3HHU.

[Ipoucxoxaenre mpokapruoT U GoToaBTOTPO(OB. 3 OCHOBHBIE 3BOJIOLNUOHHBIC JTUHUH
npokapuoT 1o Bese (apxebakrepun, «ypKapHoThD» U 3ybakTepun). CBUIETEIHCTBO O MOSBICHHH
nepBbIX MaHel. "Bek 1uaneit”, nosBieHne reTepoucT.

[IpoucxoxaeHne 3ykapuoT KaKk OCHOBHOM 3BOJIOLMOHHBIN CKAauoK. 2 B3IJsiAa Ha 3TO
SBJICHHE: KaKk Ha pe3yabrar 3HmocumoOmo3oB (K.C. MepexkoBckuii, JI. Maprenuc) u kak Ha
ayrorenHslil npouecc (T. KaBanbe-CMur).

DBOJIIOLIHS MEH03a, MOJIOBOTO MPOIIecca U CMEHbI TOKOJICHHIA.

IIpoucxoxacHNEe HA3eMHBIX PACTEHUM.

OuiioreHus OTIEIbHBIX KPYMHBIX TAKCOHOB BOJIOPOCIIEH.

Vckomaemple HaXOJKH KpAcHBIX, OYpbIX, JAMATOMOBBIX, 30JOTHCTBIX BOJOPOCIEH,
npuMHE3N0(PUTOB U nepuanHen. VMckomaemble 3emeHble BOAOPOCTH (Ja3uKIIaoBble, XapoBble U
Ap.).

8.Cucremartuka Boaopociei

Otnen Cunesenensie Bopopociu (Cyanophyta).

Oco0OeHHOCTH CTpPOEHUsl KIETKH, IUTMEHTHI, 3allacHble BellecTBa. Pa3MHOXeHHe.
PacnpocTpanenue M 3KOJOTHs, 3HAUEHHE B NPUPOAEC M B KU3HM 4enoBeka. CucremaTtuka
cuHeseneHblx Bogopocieit. Ilopsinku  Croococcales (oOmasi xapakTepucTHKa, BayKHEUIWE
npencraButenu - Aphanothece, Merismopedia, Gloeocapsa, Microcystis, Chamaesiphon),
Pleurocapsales (o0mrast xapakTepucTHKa, BakHeimme mpeacraButenn - Cyanocystis,
Pleurocapsa), Oscillatoriales (oOmast xapakTepuCTHKAa, BaKHEHWIINE MPEICTABUTENH -
Oscillatoria, Lyngbya, Spirulina), Nostocales (oOmas xapakTepuCTHKa, BaKHEHUIIINE
npencraButenu - Nostoc, Anabaena, Aphanizomenon, Rivularia, Gloeotrichia), Stigonematales
(oOmras XxapakTepucTHUKa, BaXKHEHIIHE npeacTaBuTenu ). Gumorenus.

Otnen npoxmopodutoBbie Bogopociu (Prochlorophyta).

Oco0OeHHOCTH CTpPOEHUsl KIETKHM, IUTMEHTHI, 3allacHble BellecTBa. Pa3MHOXeHHe.
Pacnpoctpanenue, npencrasurenu (Prochloron, Prochlorococcus, Prochlorothryx).

Otnen rmaykodurossie Bogopociu (Glaucophyta).

OcobeHHOCTH CTpOSHHMs, MUTMEHTHI, 3anacHble BemecTna. [Ipeacrasutenu (Cyanophora,
Glaucocystis).

Ortnen kpacublie Bopopocau (Rhodophyta).

Oco0OeHHOCTH CTpOEHMsI KIJIETKH, MUTMEHTHI, 3amacHble BellecTBa. TauioMbl U HX
cTpoenue. Pa3mHOXeHUe, KU3HEHHbIE LUKJIBL. PacmpocTpaHeHWe M SKOJIOTHs, 3HAu€HHE B
IPUPOJIE U B )KU3HU 4yesioBeKka. JleneHue Ha Kilacchl U mopsaaku. OuioreHeTn4eckue CBS3u.

Knace Bangiophyceae: mopsaku Porphyridiales (o0masi xapakrepucTuka, BaKHEHIINE
npeacraButenn — Porphyridium, Cyanidium), Rhodochaetales (na mpumepe Rhodochaeta),
Erythropeltidales (na mpumepe Erythrotrichia), Compsopogonales (nHa npumepe Compsopogon),
Bangiales (o01mas xapakTepucTuka, BaKHEHIIIIE peAcTaBuTend - Bangia, Porphyra).
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Knacc Florideophyceae: nmopsinku Acrochaetiales (Ha nmpumepe Audouinella), Palmariales
(obmras xapakTepHCTHKa, 0COOCHHOCTH KU3HEHHOTO IMKJIa Ha mpuMmepe Palmaria), Nemaliales
(oOmrast xapakTepucTHKa, mpexacraButenu), Batrachospermales (oOmast XxapakTepuCTHKa,
OCOOEHHOCTH KW3HEHHOro mwWKiIa Batrachospermum, Lemanea), Corallinales (oOmras
XapakTepUCTHKa, BaxHeimme mnpexacrasurenn), Hindenbrandiales (oOmast xapakTepucTHKa,
npeacraBuTend), Bonnemaisoniales (o0mas xapaktepuctuka, mpeacraButenn), Gelidiales
(oOmiasi xapakTepuUCTUKA, >KM3HEHHBIM LukI Ha mnpumepe Gelidium), Gigartinales (oOrmas
XapaKTepUCTUKA, >KU3HEHHbIE IMKIBI Ha mnpumepe Mastocarpus, Chondrus, Dumontia),
Gracilariales (o0mas xapakrepucTuka, npeacraButenu), Ahnfeltiales (obmas xapakTepucruka,
ku3HeHHBIM 1K Ahnfeltia), Rhodimeniales (o0mass xapakrepucTuka, BaKHEHIINE
npencraButenu), Ceramiales (oOmast xapakTepucTHKa, >XU3HEHHble LUKIBI Polysiphonia,
Ceramium).

Ortnen Paznoxryrukossie Bogopociu (Heterocontophyta).

O6mras xapaktepuctuka. OCOOEHHOCTH CTPOCHHMS KTYTHKOBBIX KJIETOK, XpoMaTo(opos,
UTMEHTBHI, 3allacHbIe BellecTBa. J{eleHne Ha KIacchl.

Kiace Chrysophyceae: 0cOO€HHOCTH CTPOSHUS KIIETKH, TUTMEHTHI, 3aIlaCHbIC BEIICCTRA,
pa3MHOXeHHEe, 00pa3oBaHHE OKPEMHEINBIX IMCT. YPOBHU OpraHu3aluu Tauioma. Jlenenue Ha
nopsiaku: mopsigkun Ochromonadales (meneHue Ha cemMelcTBa, BaKHEHIME TPEIACTABUTENH),
Mallomonadales (= xmacc Synurophyceaea), Pedinellales (= xmacc Pedinellophyceaea),
Chrysamoebidales, Chrysocapsales, Chrysosphaeriales, Phaeothamniales.

Knacc Parmophyceae. [Ilopsnok Parmales na mnpumepe Pentalamina Kiace
Sarcinochrysidophyceae. TIlopsmox Sarcinochrysidales na mpumepe Nematochrysis u
Sarcinochrysis.

Kiace Xanthophyceae. OcobeHHOCTH CTpPOSHUS KJIETKH, TUTMEHTHI, 3allaCHbIC BEIIECTBA,
pa3MHOXeHHe, 00pa3oBaHME IMCT. YPOBHU OpraHM3alMy Tauioma. JleneHue Ha TOpSIKA U
BOKHEUIIINE  TPEICTABUTEIIN: Chloramoabales, = Rhysochloridales, Heterogloedales,
Mischococcales, Tribonematales, Botrydiales, Vaucheriales.

Kmacc Eustigmatophyceae. OOmias XapakTepucThKa, BaXHEUIHUE TMPEACTaBUTEIN
Polyedriella, Eustigmatos.

Kiace Bacillariophyceae. O0miast xapakTepucTuka, 0COOCHHOCTH CTPOEHHUS KJIETOYHOTO
MOKpPOBa, NMUTMEHTHI, 3allaCHbIC BEILECTBa, pa3MHOXKEHHE, 00pa3oBaHUe aykcocmop. JBuxeHue
nuatomeit. Jlemenune Ha mopsiaku:  Pennales ( genmeHne Ha  ceMeicTBa, BaKHEHIIME
npencraButenn), Centrales ( neneHue Ha ceMeicTBa, BAKHEHIIIHE MTPEICTABUTENH ).

Kmacc Raphidophyceae. OOmas xapakTepuCTHKa, BaXKHeWIIWe mnpeactaButenu (
Goniostomum, Merotrichia, Vacuolaria) .

Kiace Dictyochophyceae. O6rmias xapakTepucTuka.

Knacc Phaeophyceae. O6mas xapakrepuctuka. CTpoeHHe KIETKH, TUTMEHTHI, 3allacHble
BEILIECTBA, PA3MHOKEHUE, )KU3HEHHbIE IUKIbL. CTpoeHue TamiomoB. Pacnpocrpanenue. Ponb B
OpUpOJie U B JKU3HU YeJoBeka. dunoreHernueckue cBszu. Jlenenue Ha nopsinku: Ectocarpales
(xapakTepucTUKa TIOpsIKa, J>KU3HEHHBIM HHUKI W ¢deppoMoHbl Ha mnpumepe Ectocarpus),
Sphacelariales (nma mnpumepe Sphacelaria), Syringodermatales, Dictyotales (ocobenHocTH
JKU3HEHHOTO IMKiIa Ha mnpumepe Dictyota), Scytosiphonales (xapakTtepucTuka THOpsIKa,
KU3HEHHbIM 1Mk Ha mnpumepe Scytosiphon), Cutleriales (ma mnpumepe Cutleria),
Dictyosiphonales (ma mpumepe Dictyosiphon), Chordariales (xapakTtepucTuka mOpsIKa,
BaYKHEUIIINE TPEICTABUTEINHN ),

Sporochnales, Desmarestiales (xapakTepucTuka Mopsiaka, BaXHEHIITNE MPEACTABUTEIH),
Laminariales  (xapakrepucTuka  MopsAaka,  BaxHedmue  mpencraButenu),  Fucales
(xapakTepucTHKa MOPsIKa, BaKHeWe peacraButend), Durvillacales, Ascoseriales.

Otnen N'antodurossie Bogopocnu (Haptophyta (= Prymnesiophyta)).

OOmrasi XapakTepUCTUKA, OCOOCHHOCTH CTPOEHHUS MOHAIHBIX KJIETOK, XpOoMaTo(dopos,
3aracHbl€ BEIECTBA, )KU3HEHHBIE ITUKIIbI. BaxkHele mpeacTaBuTeNu.

Otnen Kpuntodurossie Bogopociu (Cryptophyta).
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OOmiasi xapakTepUCTUKA, OCOOCHHOCTH CTPOEHHUS KIETOK, IUTMEHTHI, 3amacHbIe
BEIIECTBa, CTPOEHUE CTUTM, Pa3MHOXKEHHE, paclipocTpaHeHune. BaxHeilme nmpeicTaBuTeNu.

Otnen lunodutosie Bogopocnu (Dinophyta).

Obmas xapakrepuctuka. (OCOOEHHOCTH CTPOEHHUS KIETOYHBIX TIOKPOBOB, fpa,
XJIOPOIUTACTOB, JKIYTUKOB. PasMHOXKeHHE, XU3HEHHBbIE IHUKJIBL Pacmpoctpanenue. KpacHbie
npwiKBEL. JleneHne Ha MOpsIKU M BakHewmme npeacraputenu: Gymnodoniales, Gloeodiniales,
Thoracosphaerales, Phytodiniales, Dino&chales, Dinamoebidales, Noctilucales, Blastodiniales,
Syndiniales, Peridiniales, Dinophysiales, Prorocenn'al e3. ®unorenerndeckue CBs3u.

Otnen Orinenossie Bogopocnu (Euglenophyta).

O611as XxapakTepuCcTUKa, OCOOEHHOCTH CTPOCHHUS KI'YTUKOB, KJIETOYHONU CTEHKU, CTUTMBI,
neneHus snapa. [IMrMeHThl, 3amacHble BeEIIECTBA, pa3MHOXKEHHE. JlemeHue Ha MOPSAKH,
BaXHeWmne mnpencraButenu: mopsagku  Buglenales, Eutreptiales, FEuglenamorphales,
Rhabdomonadales, Sphenomonadales, Heteronematales.

Otnen XnopapaxauodutoBsie Bogopociu (Chlorarachniophyta).

Oomas xapakrepuctuka Ha npumepe Chlorarachnion.

Otnen 3enensie Bogopocau (Chlorophycophyta). O6mias xapaktepuctuka. OcOOEHHOCTH
CTPOCHHS JKI'YTUKOBOTO ammapara. Tumbl nuddepenimanum tamiomoB. KineToyHas cTeHKa,
ApO, XJIOPOIIACThl, NHUIMEHTHI, 3amacHble NPOAYKThl. CTpoeHHE MOHAIHBIX KJIETOK,
0COOEHHOCTH KI'YyTUKOBOTro amnmapara. Kierounoe nenenue. PazmMHoXeHHe, KU3HEHHbIE ITHKIIbL.
[TpuHUMIIBI BBIJENIEHUS KJIACCOB M MOPAIKOB B PA3IUYHBIX CUCTEMax 3€JIEHBIX BOJOPOCIEH.
Baxwueiimme nopsaku.

[Topsimok  Volvocales. OO0miasi xapakTepuCTHKa, OJHOKJIETOYHBIE W KOJOHHAJIBHBIE
dopmel. PactipocTpanenue, BaxKHEHUIITUE MPECTABUTEIH.

[TonoxxeHne npasuHOPUIMEBBIX B PA3IMYHBIX CUCTEMAaX 3€JICHBIX BOJOPOCIEH.

ITopsmox Chlorococcales. OOmias xapakrepuctuka. O0beM mnopsaka. Baxwneimue
MPEICTaBUTEIH.

[Topsmox Chaetophorales. O6mas xapaktepuctuka. OO0beMm mnopsaka. Baxxeime
MPEICTaBUTEIH.

[Mopsimox Oedogoniales. Obmas xapakTepuCTHKa, OCOOCHHOCTH CTPOCHHUS MOHAIHBIX
craauii. Baxueiime npeacTaBUTEIH.

ITopsnox Codiolales. O6mas xapaktepuctuka. OO0beM MOpsAIKa, €ro MOJOXKEHHE B
CHCTEeMax 3€JICHbIX BOJopociei. BaxkHele npencTaBuTeNu.

[Mopsimox Ulvales. O6mas xapaktepuctuka. OCOOCHHOCTH >KT'YTHKOBOTO armapara.
Kuznennsle nukibl. O0BEM MOPSIIKA U €0 MECTO B PA3IMUHBIX CUCTEMaX 3€JIEHBIX BOJAOPOCIEH.

IMopsnox Cladophorales. O0mas xapakTepucTUKa, MOJIOKEHHE B CHUCTEME, OCHOBHBIC
MPEJICTAaBUTEIH.

ITopsnku Bryopsidales u Dasycladales. UepTbl cxoacTBa W pa3nuyusi, OCOOCHHOCTH
CTPOEHHS TallIoMa, >KU3HEHHbIE LIUKJIIbI, BXKHEHUIINE mpercTaBuTend. [lonoxeHne B pa3Iu4HbIX
CUCTEMAax 3€JIEHBIX BOJOPOCIIEH.

[Topsimok Trentepohliales. OOmias XxapakTepucTuka, 00bEM, IMOJOKEHHUE B PA3TUIHBIX
cucTeMax.

[Topsimok  Prasiolales. OOmass xapakTepucThkKa, OCOOCHHOCTH J>KH3HEHHOTO ITWKIIA,
MPEICTABUTEIH.

[Topsimok Coleochaetales. O0mas xapakTepucTUKa, MOJIOKEHUE B PA3IMYHBIX CHCTEMax
3eJIeHbIX Bojopociuen. Ilpencrasurenn.

[TonoxxeHne KOHBIOTAT B PA3IMYHBIX CHUCTEMax 3€JICHBIX Bojopocieid. OcoOeHHOCTH
MI0JIOBOTO TIporiecca. IIpuHIUIBI BBICTCHHS TOPSAKOB.

[Topsimok Zygnematales. OOmas xapaktepuctuka. O6beM mopsiika, MHOTOKJIECTOUYHBIE U
OJTHOKJICTOYHBIE MTPEJICTABUTEIH.

[Topsimok Desmidiales. OG1as xapakTepUCTHKA, paCIPOCTPAHEHHUE, BAXKHEHUIIINE POJIBI.
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[Topsmox Charales. TakcOHOMHYECKMI paHT XapoBBIX BOJOPOCIEH, HMX MECTO B
paznuuHbIX  cucteMax. OCOOEHHOCTM  CTpPOEHHMsA  TajuyloMa M IOJIOBBIX  OpPraHoOB.
Pacnpoctpanenue. BaxHenmme npeacTaBUTEIN.
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