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Kanguparckuid SK3aMeH MO CHEUaJbHOW JUCHMIUIMHE CHAETCAd 10 MPOorpaMme,
COCTOSAIIEW M3 JBYX 4YacTel: TUNOBOM NPOrpaMMbI-MHHMUMYM IO CIEUHUAJIBHOCTH, U
JIOTIOTHUTEIBHON MNpOrpaMMbl, pa3paOOTaHHOW COHMCKATelIeM YYEHOW CTENEHH COBMECTHO C
HAy4HBIM PYKOBOJIUTEIIEM.

INPOI'PAMMA-MHUHUMYM
KaHIUJATCKOT0 AK3aMeHa N0 Hay4YHOU cnenuaibHocTH 1.5.9 BboTtaHuka

10 OMOJIOTUYECKUM HayKaM

|. BBenenue

B ocHOBy HacTOsIIed mNOporpaMMmbl MOJOKEHBlI CIEAYIOIIME pPa3fenbl: IUTOJIOro-
AHATOMUYECKUE OCOOCHHOCTH BBICUINX PACTCHUI; CHCTEMATHKA PACTEHUI; OCHOBBI OOTaHUYECKOI
reorpadun. JlOMOTHUTENBHBIM pa3/eioM BKJIIOYEHA MporpaMMma KaHIUAATCKOTO SK3aMeHa I10
OoTraHuke (crienuanu3anus «AJbroJorus»).

[Iporpamma pa3zpaboTaHa SKCIEPTHBIM COBETOM BEICIIEH aTTecTallMOHHON KOMHCCHH T10
OMOJOTUYECKHM HayKaM.

1. I{uToJioro-anaroMu4ecKkue 0COOEHHOCTH BBICIIMX PACTEHHU

OO0mue 3aKOHOMEPHOCTH CTPOEHUS M pa3BUTUA pacTeHuid. CuMMeTpusi, MOJSPHOCTS,
Koppesiusi. AHajgorus u romosnorus. KonBeprenuus, peayKius, araBusm, abOpTUpOBaHUE.

Krnerka kak ocHOBHas eauHHMna Tena pacTeHus. OCOOCHHOCTH €€ CTPOCHUs U
MyJIbTH(QYHKIIHOHANBHOCTE. OO0O0JI0YKAa M OpPraHOMIbl KJIETKH, UX CTPOCHHE M B3aUMOCBS3b.
Arnomiact, CUMILIACT, MOMKUIOTMIPUYHOCTh U TOMOHOTUAPUIHOCTD.

Kapuokunes wu uwurtokunes. Poctr, nuddepennmanmss u crneuuanu3anus BHOBb
00pa30BaHHBIX KJIETOK KaK OCHOBA TUCTOTCHE3a.

Tkanun u Tomorpaduueckue 30HBL. MyIbTHQYHKIMOHATBHOCTh TKaHe. [IpuHIMITEI
BBIIEJICHUS] U KJacCU(pUKaluu TKaHe. Mepucrempl, UX THIOBl U POJb B JKU3HU PACTEHUM.
OcoOeHHOCTH CTpPOEHUS U ToHorpaguu TOCTOSIHHBIX TKaHEH, CHelHaTIu3upOBAHHBIX IS
BBITIOJTHEHHSI OCHOBHBIX (DYHKIIUI BEreTaTHBHOIO Tesla pacTeHUs: — (POTOCHHTE3a U ra3000MeHa,
HOTJIOUIEHMS BOJIbI 1 MMUHEPAJIBbHBIX BEIECTB, IIPOBEACHMS pacTBOPOB, 3allaCaHUsl aCCUMWIATOB,
OTIOPHOM, OaPHEPHOI U BBIACITUTEIIEHON ()YHKITHIA.

AHaTOMHMYECKOE CTpOEHHE TMobera M KOpHA Kak OTpakeHHe HX (YHKIMOHAIHHOU
cnenupuKy U MPUCIIOCOOJICHUS K OCHOBHBIM 3KOJIOTHYECKUM (PaKkTopam.

[MonsTne o crenme. Tumbl W SBONIONUS CTEN. BTOpUYHBIA pOCT U OCOOEHHOCTH
AQHATOMUYECKOTO CTPOEHMSI OCEBBIX OPraHOB JAPEBECHBIX PACTEHUH. ATUIUYHOE YTONIIEHUE

cTe0JIei IBYI0JIbHBIX M OHOIOBHBIX PACTCHHIA.



1.1. BereraTuBHbIE OpraHbl.

YpoBHH MOPQOIOTHISCKOW OpraHU3alUy pacTeHHd. TamuioM U TenoM. BeTBieHue u ero
tunel. TenmomHas teopus. Bo3HukHOBeHHe moOera M KOpHS Kak pe3yJbTaT ClenUaIn3aluu
Y4acTKOB BETE€TaTHBHOT'O Tella K BBIMIOJHEHUIO OCHOBHBIX JKU3HEHHBIX (YHKIM B aTMochepe u
IIOYBE.

CrpoeHue ceMsH, 3apoAbllle M MPOPOCTKOB CEMEHHBIX PACTEHHH, MPOMCXO0XKIECHUE
MOHOKOTHJIMY U NOJUKOTHIINU Y IBYAOJIbHBIX U OAHOJOJIBHBIX pacTeHUl. ['MIOTe3bl CHHKOTUIINH,
TeTEePOKOTUIINH, «HEOPA3BUTHUS) CEMSJIONIeH Yy NIBYAONbHBIX. ' OMO- U reTepoOacTHBIA THIIBI
pa3BUTHUS PACTEHUI B OHTOTEHE3E.

1.1.1. llobezosas cucmema vicuie2o pacmeHus.

[ToGer, ocobenHoctTu ero crpoeHus. MetamepHOCTh mo0Oera U MOOETOBBIX CUCTEM. THIIbI
BETBJICHUSI U HapacTaHus 1mooeroB. MopdodyHKIMOHaIbHBIE 30HBI MoOera. [louka kak 3agaTok
no0era, TUIBI U PACHOJIOKEHUE TMOYEK. AKCHISPHBIA KOMIUIEKC, OCOOEHHOCTH €r0 CTPOCHUS U
pa3ButHsl. [Toukn BO300HOBIECHUS U (POPMUPYIOIIHMECS U3 HUX ITOOETH.

«APXUTEKTYpHBIE» MOJAEIN U MOJIENIN T00eroodpazoBaHusl.

Jluct. DHaNMOHHBIE WM KIANOAWHHBIC JUCThA. Mukpo- u Makpodwus. OCHOBHBIE
HANPaBJICHUSI HBOJIIOIIMM JIUCTHEB TMOKPBHITOCEMEHHBIX. BHyTpHUIlOueYyHOE U BHEMOYEUHOE
pa3BuTHE JUCTA. SIpycHbIE KaTETOPUH JIMCTHEB: HHU30BBIC, CPEAMHHBIC, BepxoBble. [Ipoduiibl.
Katopwmnel. Tuncodwmmibl.  @dunnorakcuc. FOBeHWwnbHbIE W JeOUHUTUBHBIC  JIUCTHS.
I'erepodunnms, ann3zobusums. AHATOMHUS JIUCTA.

[Ipoucxoxaenne u sBomronUsS KOopHs. Ero pasButue B (QuIOreHe3e M OHTOTEHE3e
pacreHuii. IlepBuyHoe M BTOpUYHOE CTpOeHHME KOpHA. Pusorakcuc. TUIbl KOPHEBBIX CHCTEM.
MopdodyHakimonansHas auddepeHnranys B npeesiax KopHeBod cuctembl. CHMOMOTHYCCKUE
CBSI3W KOpHEH C rpubamMu U OaKTepHUsIMHU.

MynbTu(yHKIIMOHATEHOCTh BEr€TaTUBHBIX OPraHOB KaK OCHOBAa WX IUIACTUYHOCTH Ha
OyTH TPUCHOCOONECHUS K a0MOTHUECKUM U OuoThdeckMM (pakTopaM BHEIIHEH Cpeibl.
Metamopho3s1 opranoB. OHTOT€HETUUECKUHN H SBOIIOIMOHHBIN TOAXOIBI K UX N3YYEHUIO.

[TonstTne o Xu3HEHHBIX (opMax pacTeHHd. DKOIO0ro-Ppu3noIorudecKoe, Mopdosoro-
OHMOJIOTUYECKOE U IBOJTIOIMOHHO-3KOJIOTHYECKOE HATIPABIICHUS U3yUYCHHUS KUZHEHHBIX (POPM.

1.1.2. PenpooykxmugHvle opeanvl, 80CHPOU3BEOCHUE U PAZMHONCEHUE BbICUUUX PACMEHUII.

JXKu3HeHHBI UK BRICHIMX pacTeHuil. Mopdo-QyHKIMOHANBHEIE CBSI3W ramMeTopuTa H
criopodura. Mopdosmornueckie 0COOCHHOCTH TaMETAaHTHEB M TaMeT. 30MIU0- U CH(OHOTaMusl.
3urora u pa3BUTHE 3apOAbIIIa. ATIOraMus U MapTEHOTEHES.

Crpoenue u pacnonoxenue cropanrueB. Copycsl 1 cuHaHTUU. CHOPO(UIIIBI U CTPOOMIIBI.

Crnioporene3 u Mopgonorudeckue THIbl TeTpaa. CTpoeHne crnopoJepMbl. ATIEPTYPHI H UX THUIIBL.
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N30-u rerepocnopusi. Ik30- U 3HIOCHOPUUECKOE pa3BUTHE ramerodura. Peaykuus rametopuToB
IIPU FETEPOCTIOPUH. ATIOCTIOPHSL.

Cemsnouka, WM ceMA3a4aTOK, €r0 CTPOCHUE, IPOUCX0XKICHUE U PACIIONOKEHHUE Y TOI0- U
HOKPBITOCEMEHHBIX.  Pa3BUTHE  MyXCKOIO W  JKEHCKOrO raMeTropuToB y TOJO- U
NOKpBITOCEMEHHBIX. Pa3zBuTHe 1 6uonoruueckoe 3HaYeHUE ceMeHu. Mop(hoorust ceMsH.

[Berox u ero mpoucxoxaeHue (ponauapHas MU TeJIOMHas, NCEBJAHTOBAas M 3BAHTOBAs
TEOPHH, TEOpPHsS AaHTOKOPMa W TaMOTETepOTONHH; WX KpUTHYECKWH aHamm3). OO0mue
3aKOHOMEPHOCTHU CTPOEHUs LBeTKa. Jlnarpamma u popmysia 1BeTKa.

OKOJIOLIBETHUK, €TO TUIBI U (DYyHKIMH.

Anzpoueit u ero tunbl. ThlumHKM Kak Mukpocnopodmmuisl. CTpoeHHEe W BCKPBIBAaHHE
nplIbHUKA. Mukpocnoporenes. MoHaapl M TICEBAOMOHAJbI, AWAbl, TETPaJbl, MOIHAIBI U
nouHuK. ['apmomerar. JIByx- M TpexkieTrouHas mbUibla. CrnocoObl NEpeHoca MbLIbIIBI.
[TepBU4YHBIE U BTOPUYHBIE ATTPAKTAHTHI.

[InoponucTuk (kapnenb) Kak CTPYKTYpPHBIM 3JEMEHT TuHeles. Tunsl ruHenes u
rianeHtanuu. [lectuk, ero ctpoenne U 6uosorndeckoe 3HadeHue. [ mnantuil. IIpoucxoxnenue
HIDKHEH 3aBsi3u. MeracroporeHes U pa3BUTHE 3apOJIBIIICBOTO MelKa. [ MmoTe3sl, 00bICHSIONNE
IIPOUCXOXKICHNE 3apOBIILIEBOr0O MEIIKA. THIIBI 3apOIBIILEBBIX MEIIKOB.

Tunbl onbuteHus. IlpucnocoGnenusi, NMpensATCTBYIONIME caMoomnbUIeHuto. [Ipopacranue
MBUIBIBI HA PBUIBIE W JAJbHEHIIUN POCT MBUIBLIEBONW TPYyOKHU. [[BOMHOE OIUIOJOTBOPEHUE M €T0
Ouosiornyeckoe 3HaueHue. PazBuTre 3apojpliia U 3H0CHIepMa.

OmnpeneneHne NOHATHS «COLBETHE». TUMBI M MPUHLUIBI KIACCU(DUKAIIMHA COLIBETHUI.

Onpenenenne noHATUs «wioA». CTpoeHHE OKOJOIUIONHUKA. Pa3nuuHble HOAXOABI K
KIaccu(uKauil W HOMEHKJIAType IuiofoB. MopdoreHeTndeckass KiacCH(pHUKaNus IUIOIOB.
Commonus. I'erepo- u mapreHokapmnus. CriocoObl pacripocTpaHeHHUs TII0JI0B U ceMsH. [lokoil u
IIPOPACTaHNE CEMSH.

EcTtecTBeHHOE BereTaTMBHOE pa3MHOKEHME MOXOBMJIHBIX, NAIOPOTHUKOBUJIHBIX, T'OJIO- U
MNOKPBITOCEMEHHBIX U CIIOCOOBI €r0  OCYyIIECTBIEHMs. THIbI BEreTaTMBHBIX JIUACIIOP.
HckyccTBEHHOE BET€TATUBHOE Pa3MHOKCHHUE KYJIbTUBUPYEMBIX YE€JIOBEKOM PACTCHHN.

2. CuctemaTuKa pacTeHui

Cucrtemaruka: omnpejaeieHHE, 3aJauyd W 3HAYeHWEe B OWONOTMM M B JCSATEIHHOCTH
genoBeueckoro obmiectsa. Ocobast posib CUCTEMATHKH KaK CHHTETHYECKOW HayKH. J{MarHocTuka u
TaKCOHOMMs. TakCOHOMHYECKHE KaTeropuud WM TaKCOHbI. JIMHUM pa3BuUTHS (KJIaabl) U YPOBHHU
opranuzanuu (rpafael), UX OTpaxkeHHe B cucTeMe. MoHobwus, napapuwiug U noauduIus.
Ierepobarmus. [lpuanumer moctpoenust cuctem: Systema u Method, momxon AmaHcoHa,

HyMepuyeckass  CHCTeMaTuhka, KoHrperanuoHHeli  aHamu3  E.C. CmupHOBa,  KjIaausm
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(=punorenernyeckass cucremaruka). MckyccrBennsie (Yesambnuuo, Typuedop, Jlunueh),
ectectBeHHbIe (A. XKrocewe, A.Il. Jlekanaosib u 1p.) u sBosmonroHHbIe (A. bpayHn, A. Duruep, P.
Berrmreiin, H.M. Ky3nenos, A.JI. TaxtamxsH, P. Topu, P. Jlanmerpen) cuctembl. McToununku
9BOJIIOIIMOHHO-cUcTeMaTHueckoi nHpopmanuu. [laneoboTanuka, cpaBHUTENbHAs MOPGOIOTHs B
IIMPOKOM CMBICTIE CI0Ba, (PU3UOIOTHs, ONOXUMHUSL, Teorpadus pacTeHHH, TeHOCUCTEMATHKA.

I'umore3pl MPOMCXOKACHUS BBICIIUX pacTeHui. ['omonorndeckas (Moan(UKalMoHHas) U
AHTUTETHUYECKAs (MHTEPKAISIMOHHAS) TUIIOTE3bI POMCXOXKACHUS JKU3HEHHBIX ITUKIOB BBICIIHX
pacTeHuil. ApXeroHuaJbHble M IIBETKOBBIE, CIIOPOBBIE U CEMEHHbIE pPACTeHMs. [HUMoOTe3bl
INPOMCXOXAECHUS CIIOPAaHTMEB W TaMeTaHrueB. (DUIOreHETHYEeCKHE CBS3M OTIEJIOB BBICIINX
pacTeHUN.

2.1. ApxeroHuajibHble pacTEHHUS.

Xapakmepu3sys nepeuuciennvie oanee 6 npocpamme MAKCOHbl, IKIAMEHYEeMblll 00NHCEH
nepeuucaums OCHOGHbIX npeocmasumenell, 0amv Ux O00WYI0 AHAMOMO-MOPPOIOSULECK)IO
Xapakmepucmuky, O0COOEHHOCMU PA3MHONMCEHUs, ¢huniocenemuyeckue cesa3u, npaKkmuieckoe u
buoyenomuueckoe 3HaueHue.

Otnen moxosuaable (Bryophyta)

OcoOenHocT 1MKIAa pas3BuTUa. Mopdoaorudueckoe pazHooOpasue TaMeTohuTOoB U
cnopoduros. [Ipoucxoxnenne moxoBuaHbiX. (Kmaccer [leuenounuku, Mxu)

Otnen Auroueporossie (Anthoceratophyta)

Oco0eHHOCTH CTPOEHUS U PA3MHOKEHUS.

Otnen Punnodurossie (Rhyniophyta)

OcCo0eHHOCTH BHEUIHETO M BHYTPEHHETO CTPOCHHUS BETeTaTUBHOIO Teja. Pacmonoxxenue u
CTPOCHHE CTIOpaHTHeB. [ aMeTopuT pHHHOOOpa3HBIX.

Otnen [Inayaosuausie (Lycopodiophyta)

Muxkpodumnus. Ctpoenue ctensl. Pacmonoxenue cmopanrueB. M3o- u rerepocnopusi.
3apoctku, ux crpoeHue u o6paz xkm3HU. (Kmaccet 3octepodwmmiossie, IlnayHOBEIE,
CenarunesuioBsle, [101yIIHUKOBEIE).

Otnen Xsomtesunasie (Equisetophyta)

JlpeBHeMIIne ¥ COBpPEMEHHbIE MPEICTABUTENN, HX OOJUK, BHYTPEHHEE CTpPOEHHE.
Criopanrnoopbl COBPEMEHHBIX XBOILICH, CTPOCHHE CIIOpP. OCOOCHHOCTH CTPOCHMS M PA3BUTHUS
3apoctkoB. (Knaccsl Knunonucrasle, Kanamurossie, XBOIIOBBIE).

Otnen [Manoporaukosuausie (Pteridophyta)

Pa3noobOpasue xu3HeHHBIX ¢opM, THMBI cTel. Makpobumma. Tpodbodpumnsl u
cnopopmmsl. CTpoeHHE, pPACHOJIOKEHHE W OCOOEHHOCTH BCKpPBIBaHHMS criopaHrueB. M3o- u

TeTepPOCIOpus, 0COOEHHOCTH pa3BuUTHS 51 CTPOCHHUS 3apOCTKOB. HpeBHeimue
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nanopotHukoBuaHble (Knagokcuneessle, 3urontepuenbie). DBcropaHrHaTHbIE (Y KOBHUKOBBIE,
Mapartuessie, llcunoroBeie) u JsentocnopanruatHeie (MHOroHOXKOBBIe, CallbBUHUEBBIE U
MapcueeBsie) MarmopoOTHUKH.

Otnen [Nomocemennsie, win CocHoBble (Gymnospermae wiu Pinophyta)

IIporonocemennsle. BO3HMKHOBEHHE cCeMsA3a4aTKa U €ro CTPOEHUE Yy JIPEBHEUIIUX
roJIOCEMEHHBIX. bronorndyeckoe 3HaueHue cemMeHH. MopQoiorus u aHaTOMHS TPEICTaBUTEICH
Cemennpix "manmoporaukoB" (Pteridospermopsida), bernertutoBsix 1 KopaanToBbIx.

CoBpemennble rosnocemMeHHble. JKusHeHHbIE (OpPMBI, MOpP(OJIOro- aHATOMUYECKUE
ocoOeHHOCTH. PacmonokeHue W CTpOeHHE MHUKPOCTPOOMJIOB M >KEHCKUX IuiieK. Pa3Butue
MY>KCKOTo rameTopuTa. MeracrnoporeHes u pa3BUTHE KEHCKOro ramerodura. OCHOBHBIE TPYIIIIBI
rosioceMeHHbIX. (CaroBHukoBble, [uHKroBele, XBoiHble). Kiacc O0om0ukoceMEHHbBIE
(Gnetopsida). CtpoeHHe BEreTaTHMBHBIX OpraHoB W cTpoOmioB. Crnenuduka rameTopuToB M
MOJIOBBIX MPOIIECCOB.

2.2. IlokpbeITOCEMEHHBIE, WJIIN [IBETKOBBIE PACTCHHUS .

Baxneitimme Ttakconsl Angiospermae wiau Magnoliophyta. Kiaccsl nBymonbHbIE |
OJIHO/IONIbHBIE, HUX XapaKTEepUCTUKA W BEPOSATHBIE POJCTBEHHbIE CBs3U. [IpomcxoxneHuve u
MOJIO’KEHHE OJTHO/IOJIBHBIX B Pa3HBIX CHCTEMaX IIBETKOBBIX PACTCHHIA.

XapaKTepUCTUKA OCHOBHBIX HOPSAAKOB IIBETKOBLIX DACTEHUM

Kaacc JABynoasnbie (Dicotyledonae) Knaacc OnHonoabHbIe
(Monocotyledonae)

Ilopsaoox Tlopsaoox

Magnoliales Cucurbitales Alismatales

Ranunculales Ericales Potamogetonales

Nympheales Primulales Liliales

Piperales Saxifragales Amaryllidales

Papaverales Rosales Orchidales

Caryophyllales Myrtales Cyperales

Trochodendrales Fabales Commelinales

Hamamelidales Rutales Poales

Casuarinales Geraniales Arecales

Urticales Proteales

Fagales Cornales



Betulales Boraginales

Salicales Araliales
Violales Scrophulariales
Capparales Lamiales
Euphorbiales Asterales

Xapaktepusysl 3TH TOPAIKH, HEOOXOJMMO paccka3aTb 00 HUX TPHUMEPHOM O00BeMe,
OCHOBHBIX CBOMCTBaX, WX MPEICTABUTENAX, MOP(HOIOTHYECKUX OCOOCHHOCTSIX BETETATHUBHBIX U
TeHEPATUBHBIX OPTAaHOB, O BOZMOXKHBIX CBS3SIX C APYTHMHU MOPSIKAMHU.

3. OcHOBBI 00TaHN4YECKOM reorpauu U 3KOJI0TUH

[Tonsitue o dnope u pacrurenbHOcTH. JlokanbHas M KOHKpeTHas (opa. Tumbl apeasnos.
OuaemusM. PenukTsl 1 pedyruymel. Murparmm.

[Ipobnembl  IU3BIOHKTUBHBIX  apeajloB W OCHOBHbIE  OOTaHHKO-TeOTrpaduuecKue
TU3BIOHKIIMM,  BHUKapwaHTHas  Owuoreorpadus.  KoHIenmuu  3KBaTOPUATBHOW  ITOMIIBI,
dbuTocpeuHra.

dnopucTUYecKue apcTBa 3eMHOTO Iapa, UX KpaTkas XapaKTepUCTHKA. 30HANBLHOCTb U
MOSICHOCTh PACTUTEIILHOCTH.

WNuTpa3oHanbHas M DJKCTpa3OHAIbHAS PACTUTEIHLHOCTh. AHTPOMOTEHHOE BIMSHUE Ha
Gbopy ¥ pacTUTEIBLHOCTD.

4. CucrteMbl BoioOpoOcJieii: 001Ul 04epK OCHOBHBIX MOJIOKEHUI U TeHIeHIH

O0beM moOHATUS «Bomopocin». (OTHECEeHME WM HEOTHECEHHE K BOJOPOCISIM
uaHoOakTepuii U mpoxiiopoduToB. PasrpaHuueHue C JKUBOTHBIMH, TPHOAMU U BBICHIUMU
pacteHusiMi. KpuTudeckas OIlEHKA MOHITHA «IPOTHCTBD (CIIPOTOKTUCTBI») H «(IaresuIsaThDy
(«xrytuxkoBsiey). [lonstue o me3okapuorax. [Ipobiemsr cumOnoreHesa.

O6mue mnpuHOUIB Kiaccudukamuu Bogopocied. Kiaccuka W COBPEMEHHOCTb.
«Y 106CTBOY UCIONIB30BaHUS MOP(OTOTHUECKHUX MPU3HAKOB U «OMACHOCTHY» HOBBIX MOJIXO/IOB.

OcHOBHBIE TPU3HABAEMbIC HBIHE OTHEIBI BOJOpOCIEH. Pasmuumsi B TpakTOBKE MOHSATHS
«XPOMOQUTHD.

Kpacubie Bomopocnu. [IpaBomepHOCTh BbiAeneHus: 2 kinaccoB. OO0OCHOBaHUE BBIJCICHUS
nopsinka Palmariales.

Kpatkwuit 0630p kimaccoB Heterocontophyta.

Bypsie Bomopocnu. Paznuuus B ieieHUU Ha KJIacChl U MOPSIKH.

HoBble TeHAeHIIMM B CHUCTEMATHKE 3€NIEHBIX BOJIOPOCIHEH: MCIOIB30BaHHWE OPHUEHTALIUU

0a3anpHBIX TN U )KTYTUKOBBIX KOPHEH U OCOOCHHOCTEH MUTO3a M LINTOKMHE3a KaK KPUTEPUEB IS
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kinaccupukamun B 3toi rpymnme. Kimaccer Clorophyceae (B y3kom cwmbicie), Ulvophyceaea,
Trentepohliophyceaca m Charophyceaca (B HOBOM BapuaHTE) M WX KpaTKas XapaKTCPUCTHKA.
O6ocHoBanue Beienenus kiaccoB Chlamydophyceae u Codiolophyceaea.

5. ZKu3HeHHbIe HMKJIBI BOAOPOCIEH

JKu3HeHHbIe LIMKIIbI CUHE3EJICHBIX BOJOPOCIIEH.

0O0630p >KU3HEHHBIX ITUKIOB AYKapUOTHBIX Bogopociei. [IpenctaBnenue 06 MX BO3MOKHOM
IBOJTIOIHH.

3UroTHYECKUEe KU3HEHHBIE MUKIBL. [IpruMephl X y 30710TUCTHIX Bogopocien (Dinobryon),
XKento3eneHblx Bogopocneit (Vaucheria) u nunoduros (Peridinium).

Buner poga Chlamydomonas kak 00BEKT FeHETHUECKUX HCCIIeNOBaHUI. bunoxuMuyeckas
aHM30ramMus 'y MOP(OIOTHYECKH HW30TaMHBIX XJaMHIOMOHAJ. ['OMO- W TreTepoTaim3Mm y
BOJILBOKCOB. Tumbl koHbtoranuu y Conjugatophyceaea.

Crnopuueckue >ku3HeHHble HUKIBL. M3omopdubii mukn nomucudonun («Polysiphonia-
THUID») KaK KJIACCUYECKHI BapHAHT KU3HEHHBIX IIUKJIOB KPACHBIX Bojopocieil. Ciyyan MmosiBIeHUS
raMeTO(PHUTHBIX PENPOIYKTHBHBIX OPTaHOB y TeTpacnopoduToB. CiAusiHAE COMATHYECKUX KIETOK
y rtpuddurcuu. I'erepomopdubie mukiasl Quopuaeit: mpumepbl u3 Nemaliales (oTaenpHBIC
npencraButenu pogoB Audouinella, Nemalion, Liagora) u Gigartinales (Mastocarpus).
TerpacniopobGnactuueckuid Ttun y Liagora tetrasporifera. PasBuTHe TeTpacmopaHrues
HerocpeacTBeHHO u3 KaprnoroHoB (Rhodophysema elegans) . JKusnennsiii mmkn Palmariales.
[Tonmucnopanruu. Ciy4yau HaldW4yusi TETPACIOpPaHTMEB M TaMETaHTHEB Ha OJHOM pPACTEHUHU.
’Kuznennsle mukibl Bangiophyceae. UepenoBanue nokoneHnuit y Kokkonutropopua. Cropudeckue
KHU3HEHHbIE IIUKJIBI y OypbIx Bogopocieil. M3omopduas cmena nokonenuii y Cutleria. BapuanTsl
JKU3HEHHBIX IHMKIOB BHUAOB Ectocarpus. Cna0wiii mumopdusm Sphacelaria rigida. HctuaHO
rerepoMopdHbie nukiIbl Laminariales. Kpaitasis penyknus rametogutoB y Syringodermatales.
[Tneruszmoramnycel Chordariales 1 ux posb B dKU3HEHHOM LuKIe. VI3oMopdHbIe U reTrepoMopdHbIe
LUKJIBI Y 3€JIEHBIX BOJIOPOCIIEH.

lamernueckue xu3HeHHBIE UKIBL OcobeHHocTr mx y Noctiluca miliaris, nuaTomei,
(byKyCOBBIX, CH(OHOBBIX 3€JICHBIX BOJIOPOCTICH.

ComaTnueckne >KM3HEHHbIE IHKIBI: OCOOCHHOCTM uX Yy Prasiolales u Nemaliales
(Lemanea, Batrachospermum).

6. OCHOBBI 3K0JIOTHH BOIOpOCIei

DKOJOTHYECKHE IPYIIBI BOAOPOCIEH B IOHUMaHUH Pa3HbIX aBTOPOB.

@DaxTopHl, BIUSIONINE Ha PACIPOCTPAaHEHHE BOJOPOCIEH: coleHOCTh, pH, Hannuue B Boje

pasHBIX TNHTATENBHBIX BEIECTB, CBET, JBIKEHHE BOAbI, Temmeparypa. Kiaccuduxanms



BOJIOPOCTICH 1O OTHOIIEHUIO K 3TUM (akropam. BnusHue XHMBOTHBIX, BBICIIUX PACTCHUH U
JPYTUX BOJOPOCIEN HA PACIIPOCTPAHEHUE U JKU3HEACITEIBHOCTh HEKOTOPBIX BUOB.

3.1. I[Inankmon. Bcmpeuaemocmo e2o 6 paznvix 6000emax.

@dakTopbl, BAUSIONME HA BUIOBONH COCTaB U OOMIIME (PUTOMIAHKTOHA: MJIOTHOCTh KIIETOK,
CBET, IIUTATEJIbHbIE BELIECTBA, BBICJAHUE XUBOTHBIMM. J[MHaMMKa NOMYJSIIMHM IUIAHKTOHHBIX
Bogopocieit. [Tapanokc miaHkToHa (MapaiiebHOE JOMUHUPOBAHHUE).

Heiicton. Bunel, BXoasmue B €ro coctaB. DMUHEHCTOH U rUNoHecToH. [IprcmocobneHus
JUIs CyLIECTBOBAHMS y MOBEPXHOCTH BOJIbI (TIAPAILIOTHI, KOJMAUYKH).

bentoc. JKusHeHHble ¢(opMbl U ananTHBHAS MOP(OJOTUs OEHTOCHBIX SHHINTHBIX
Bojiopocieil  -makpoputoB. OCHOBHBIE  OCOOCHHOCTH  OMNIOPTYHHUCTHYECKUX (T) U
no3nHecykueccnoHHbIX (K) hopMm u oneHka ux ¢ mo3unmii u3nepkex u Berof. IlpumepHas cxema
CYKILIECCUH Ha JIMTOpainu. BiausiHue cofepkaHus MUTATENbHBIX BELIECTB Ha pa3BUTHE OEHTOCHBIX
Makpo ¢utoB. KoHKypeHIHs MexXIy MakpouTaMu: MpuUMeEphl B J1aOOPAaTOPHOM KyJbType U B
npupoze. Ponb BblegaHus W XHUIIHUYECTBA B JUHAMUKE momyssiuuii Makpodutos. [lonsTne o
«KpaeyTroJbHBIX BHIaX». BepTHkaibHOE pacnpeneneHne MaKkpo(UTOB Ha JIUTOPAIN U BO3MOXKHBIE
NPUYHMHBI HA0II0JaeMOH 3/1€Ch 30HATBHOCTH. DIUIEIUTHBIE U NTUCAMMUTHBIE BOJIOPOCIIH.

Bonopocnu nepudurona. Crnenuanu3zaiyst OTHOCUTEIBHO cyOcTpaTa y HEKOTOPBIX U3 HUX.

®akyIbTaTUBHO OEHTOCHBIE BOJIOPOCIIH.

Bonopocnu, pasBuBatoiiyecss NpU 3KCTpEeMalbHbIX YCIOBUAX. Bonopocin ropsumx

HMCTOYHHMKOB, CHETA U JbJa. Bomopociu colleHbIX BO10€MOB (TalIOOMOHTHI).

ABDOd)I/IJ'ILHBIe BOAOPOCIN: BOAHO-BO3AYIIHBIC BOIOPOCIIH, oburarenu KOpBI ICPCBLCB,

MU(UTEI HA MXaX, BOJAOPOCIM Ha MOBEPXHOCTH OOHaXXEHHBIX ckasl. Hambonee XapakTepHble
IPEJCTaBUTEIH.

[Housennsle (dxadodunbHbIC) BoOpOCTU. DAKTOPHI, BIHUSIONINE HA UX PACTIPOCTPAHCHHE.

CucremMaTnyecKoe IT0JI0KEHHNE TTOYBEHHBIX BO,Z[OpOCJ'IGfI.

JIutodunpHBIC BOJAOPOCHH: cBepIsimue U TydooOpa3yromme GopMEI.

Bomopocnu kak CHMOHMOHTBI: OCHOBHBIE TPYIIBI ACCOIHUAINMK, BO3HUKAIONIMX C HUX
y4acTHEM.

Acconmanuu Bogopociieit ¢ 6ecrno3BoHouHbIMU: Tipa3uHOo(puTa Tetraselmis (Platymonas) ¢
MOpCKUM IIockuM uepBeM Convoluta, «300XJIOpeIbl» y pa3IMYHBIX OECIIO3BOHOYHBIX
(MPEerMyIIECTBEHHO  NPECHOBOJAHBIX),  «300KCAHTEIUIBD) Y  MOPCKHX  TPOCTEHIINX,
KUIIEYHOIIOJIOCTHBIX H MOJUTIOCKOB.

Bonmopocnu xak pOTOOMOHTHI INIIAHUKOB.

Accommanuu Bogopocneil ¢ moxoobOpasHeimMu (Anthoceros, Blasia), mamopoTHUKaMu

(Azolla), caroBHuKaMu U nokpeiToceMeHHbIMU (Gunnera).



3.2. Bonpocul eeocpaghuu sodopocieli.

l'eorpadgust TpecHOBOAHBIX BOJOpOCHel. I[IpHUMHBI TOTO, YTO MHOTHE BOJOPOCIH,
0COOEHHO OJTHOKJIETOYHBIE - KOCMOIIOJIUTHI (CXOACTBO Cpellbl OOUTaHUs, OTCYTCTBUE Y MHOTHUX
MOJIOBOTO BOCTpou3BeneHus1). [Ipumepsl sHAeMH3Ma Y TPECHOBOIHBIX BOJOPOCIEH. DHAEMU3M Y
JECMUIUEBBIX.

I'eorpadust Mopckux Mmakpoduros. [IprypodeHHOCTh KPYITHBIX TAKCOHOMHYECKUX TPYTIIT K
onpezeNeHHbIM TeorpaguyeckuM 30HaM. [Ipumepbl obnacTeil pacnpocTpaHEHHMs] HEKOTOPBIX
ponos. [loBceMecTHO BCTpeUdaromuecs: BOAOPOCIH (HaprUMep, YIbBOBBIE).

3aKOHOMEPHOCTH 30HAJILHOTO XapaKTepa B paclpOCTPAHEHUN TOYBEHHBIX BOJIOPOCIIECH.

7. IBoaOLIMS BOAOPOCJIEi

CBsi3p  2BOJIONMM  BOAOPOCIEH €  MPOYUMHU  COOBITHSIMH: C  TOSIBICHUEM
¢$oT0aBTOTPOPHOCTH, NPOKAPHUOT U OSYKApPHOT, MHUTO3a, CHHTAMHH, MeEHO03a, dYepeJOoBaHUs
MOKOJICHUH, C IEPEX0/IOM K Ha3eMHOMY 00pa3y KU3HHU.

[Ipoucxoxaenue npokapuor U (HoToaBTOTPOGOB. 3 OCHOBHBIC SBOIOLMOHHBIC JIMHUH
npokapuot 1o Bese (apxebakTepun, «ypKapuOThD U dyOakTeprn). CBUICTSIHCTBO O TMOSBICHUU
NepBbIX 1MaHel. "Bek 1uaneit", nosBieHue reTepoIuct.

[IpoucxoxaeHne 5yKapruoOT KaK OCHOBHOW SBOJIOIMOHHBIM CKadoK. 2 B3MIsa Ha ATO
SBJICHHE: KaK Ha pe3ynpTar sH1ocuM6Omo3oB (K.C. MepexkoBckuii, JI. Mapremuc) m kak Ha
aytorenssblil npouecc (T. KaBanbe-CMur).

DBOJIIOLIHS MEH03a, MOJIOBOT'O MPOLIECCa U CMEHbI TOKOJICHHIA.

[IpoucxoxaeHne Ha3eMHbBIX PACTEHUH.

@uII0reHNsl OTIENbHBIX KPYITHBIX TAKCOHOB BOJIOPOCIIEH.

Hckomaemble HAXOAKH KpPacHBIX, OYpBIX, THATOMOBBIX, 30JIOTUCTBIX BOIOPOCIEH,
npuMHe3nouToB u nepuauHeil. Mckonaemeie 3e1eHble BOJOPOCTU (Ia3UKIA0BhIE, XapOBble U
Ap.).

8.CucremaTuka Boaopoc.ei

Otnen Cunesenensie Bogopociu (Cyanophyta).

OcoOeHHOCTH CTpPOEHHUS KIETKH, NHIMEHThI, 3alacHble BellecTBa. Pa3MHOXXEHUe.
PacripocTpanenne u 3KONIOTHsA, 3HAUY€HHWE B TPUPOJIE U B KU3HU uenoBeka. CucremaTHka
cuHeseneHslx Bogopociei. Ilopsakum Croococcales (oOmasi xapakTepucTHKa, BasKHEHIINE
npencrasutenu - Aphanothece, Merismopedia, Gloeocapsa, Microcystis, Chamaesiphon),
Pleurocapsales (oOmiass xapakTepucTHKa, BakHedImme mpeacraButenn -  Cyanocystis,
Pleurocapsa), Oscillatoriales (o0miast xapakrepucTtrka, BakHelue npeacrasutenn - Oscillatoria,

Lyngbya, Spirulina), Nostocales (o0mast xapakTepucTika, BaxxHenne npeacrasurenu - NOstoc,
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Anabaena, Aphanizomenon, Rivularia, Gloeotrichia), Stigonematales (oOmias xapakTepHCTHKa,
BaXkHene npeactaButenn). GuiaoreHus.

Otnen npoxnopodurosie Bogopociu (Prochlorophyta).

OcoOeHHOCTH CTpPOCHMsI KJIETKH, IUTMEHTHI, 3allacHble BellecTBA. Pa3MHOXEHHeE.
Pacnpoctpanenue, npeacrasurenu (Prochloron, Prochlorococcus, Prochlorothryx).

Otnen rnaykodurossie Bogopociu (Glaucophyta).

OcoOeHHOCTH CTpOEHMsI, TUTMEHTHI, 3anacHele BemiecTBa. [IpencraBurenn (Cyanophora,
Glaucocystis).

Ortnen kpacuble Bogopociu (Rhodophyta).

OCOOCHHOCTH CTPOCHMS KIJIETKH, MUTMEHTHI, 3alacHble BeIIecTBa. TalioMbl W UX
cTpoeHne. Pa3MHOXeHHWe, >KM3HEHHBIE IHMKIBL. PacrnpocTpaHeHHEe W SKOJIOTHS, 3HAYCHHE B
HPUPOJIC U B )KU3HM YeJoBeKa. JleneHue Ha Kiacchl ¥ mopsiaku. OUiIoreHeTHIeCKue CBSI3H.

Knacc Bangiophyceae: mopsiaku Porphyridiales (o0mas xapakrepucTtuka, Ba)kHeHIne
npencraButenin — Porphyridium, Cyanidium), Rhodochaetales (na mpumepe Rhodochaeta),
Erythropeltidales (ma mpumepe Erythrotrichia), Compsopogonales (ra mpumepe Compsopogon),
Bangiales (oOmiast xapakTepuCTHKa, BayKHEHIIMe peacTaBuTend - Bangia, Porphyra).

Knacc Florideophyceae: mopsinku Acrochaetiales (na mpumepe Audouinella), Palmariales
(oOmiast xapakTepuCTHKa, OCOOCHHOCTH XU3HEHHOTO MHKJIa Ha mpumepe Palmaria), Nemaliales
(oOmast  xapakTepuCTHKa, TMpeacTaBuTenu), Batrachospermales (o0miass XapakTepHUCTHKA,
OCOOCHHOCTH KHW3HEHHOro T1mkiaa Batrachospermum, Lemanea), Corallinales (oOGmras
XapaKTepUCTHKa, BakHeWmue mpenactaButenu), Hindenbrandiales (oOmast xapaxTtepucTuka,
npezcraButenu), Bonnemaisoniales (o0mias xapakrepucTuka, npencrasurenn), Gelidiales (o6mas
XapaKTepUCTHKA, KU3HEHHBIN 1K Ha mpuMepe Gelidium), Gigartinales (o01mas XxapakTepucTuka,
JKU3HEHHBIC IMKIBI Ha npuMmepe Mastocarpus, Chondrus, Dumontia), Gracilariales (oOmas
XapakTepucTuka, npexacraBurenu), Ahnfeltiales (oOmas xapakrepucTuka, XU3HEHHBIA ITUKI
Ahnfeltia), Rhodimeniales (oOmiast xapaktepucTrka, BakHeiime mnpeacraButenu), Ceramiales
(oOmrast xapakTepUCTHKa, XKU3HEHHbIe TUKITBI Polysiphonia, Ceramium).

Otnen Paznoxrytukobsie Bogopociu (Heterocontophyta).

OOmas xapakrepuctuka. OCOOCHHOCTH CTPOEHHS KT'YTUKOBBIX KIJIETOK, XpoMaTodopos,
NUTMEHTBHI, 3ar1acHbIe BellecTBa. JleJeHne Ha KIacchl.

Kiacc Chrysophyceae: 0cOOEHHOCTH CTPOSHUS KJICTKH, TTUTMEHTHI, 3allaCHbIC BEIECTBA,
pasMHOKEHHE, 00pa30BaHME OKPEMHENbIX LUCT. YPOBHHM OpraHM3allM TajuioMa. JleneHue Ha
nopsaku: mopsaku Ochromonadales (neneHne Ha ceMeWCTBa, BaKHEWIIME MPEACTABHUTEIN),
Mallomonadales (= xmacc Synurophyceaea), Pedinellales (= xmacc Pedinellophyceaea),

Chrysamoebidales, Chrysocapsales, Chrysosphaeriales, Phaeothamniales.
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Knacc Parmophyceae. Ilopsmoxk Parmales na mnpumepe Pentalamina Kiacc
Sarcinochrysidophyceae. Ilopsmox  Sarcinochrysidales nwa mpumepe Nematochrysis u
Sarcinochrysis.

Knacc Xanthophyceae. OcOOEHHOCTH CTPOCHUS KJICTKH, TUTMEHTHI, 3allaCHbIC BEIICCTBA,
pa3MHOXeHHEe, 00pa3oBaHME IUCT. YPOBHM OpPraHM3alMU TamjaoMa. JleneHue Ha TMOPSIKUd U
Ba)KHEMIINE MIPEICTAaBUTEIIH: Chloramoabales, Rhysochloridales, Heterogloedales,
Mischococcales, Tribonematales, Botrydiales, Vaucheriales.

Kmacc Eustigmatophyceae. OOmias XapakTepuCTHKa, Ba)KHEHIIHE MPeACTaBUTEIN
Polyedriella, Eustigmatos.

Knacc Bacillariophyceae. Obmast xapakTepucTuka, 0COOEHHOCTH CTPOEHHUS KJIETOYHOTO
NIOKpPOBa, MUTMEHTHI, 3allaCHBIC BEIIECTBA, Pa3MHOXKEHHE, 0OpazoBaHHMe aykcocmop. [[BmkeHue
nuatomeit. [lenenme ©Ha mopsaku: Pennales ( genmeHwe Ha ceMelcTBa, BaKHEWINE
npezacraButenn), Centrales ( eieHue Ha CeMENHCTBA, BRKHEUIIIME TIPECTABUTEIIH ).

Knacc Raphidophyceae. OOmass xapakTepucTuka, BaKHEUIIHME NpeAcTaBUTENN (
Goniostomum, Merotrichia, Vacuolaria) .

Kiace Dictyochophyceae. OGmias xapakTepucTuka.

Knacc Phaeophyceae. O6mas xapakrepuctuka. CTpoeHUE KIIETKH, MUTMEHTHI, 3alacHbIe
BEIIIECTBA, Pa3sMHOXKEHHUE, KU3HEHHbIe IUKIbL. CTpoeHue TamiaoMoB. Pacnpoctpanenue. Pons B
NpUpoAe W B KU3HU uenoBeka. Duiorenernyeckue cBs3u. Jlenenne Ha mopsiaku: Ectocarpales
(XapakTepucTUKa TOpSAKA, KU3HCHHBIH IMKI W ¢GeppoMOHbl Ha mnpumepe Ectocarpus),
Sphacelariales (Ha mnpumepe Sphacelaria), Syringodermatales, Dictyotales (oco6ennoctu
KU3HEHHOTO LWKiIa Ha mnpumepe Dictyota), Scytosiphonales (xapakrepucTuka HOpsIKa,
YKU3HEHHBIA UK HAa puMepe Scytosiphon), Cutleriales (Ha mpumepe Cutleria), Dictyosiphonales
(ma mpumepe Dictyosiphon), Chordariales (xapakrepucTuka TOpsIKa, Ba)KHEHIIHE
NPEJICTaBUTEIIN ),

Sporochnales, Desmarestiales (xapakTepucTuka Mopsijaka, BaXHEHIINE MPEACTABUTEIN),
Laminariales (xapakTepucThka MOpsAKa, BaKHEHIHE mpeacTaBuTenn), Fucales (xapakrepucTuka
nopsiika, BaxkHelmue npeacrasurenu), Durvillaeales, Ascoseriales.

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

OOmast xapakTepUCTHUKA, OCOOCHHOCTH CTPOCHHS MOHAIHBIX KJIETOK, XpOMaTo(OpoB,
3aracHbIe BEIIECTBA, )KU3HEHHBIC IIMKJIbI. BaxHeWe npecTaBuTelNy.

Otnen Kpunrodurossie Bogopociu (Cryptophyta).

OO1m1ast XxapaKTepHCTUKa, 0OCOOCHHOCTH CTPOSHHSI KJIETOK, TMTMEHTBI, 3allaCHBIC BEIIECCTBA,
CTPOEHHUE CTUTM, Pa3MHOKEHHE, paclpocTpaHeHne. BaxkHeiue npecTaBuTey.

Otnen JIunodurossie Bogopociu (Dinophyta).
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OOmas xapakrepucthka. OCOOCHHOCTH CTPOCHHUS KIJIETOYHBIX IOKPOBOB, Sjpa,
XJIOPOIIJIACTOB, KTYTHKOB. Pa3MHOXeHWe, >XU3HEHHble LUKIBL. Pacmpoctpanenue. KpacHbie
npwinBel. JleneHne Ha mopsaku W BakHeumme npeactaButenu: Gymnodoniales, Gloeodiniales,
Thoracosphaerales, Phytodiniales, Dino&chales, Dinamoebidales, Noctilucales, Blastodiniales,
Syndiniales, Peridiniales, Dinophysiales, Prorocenm'ale3. ®unoreneruueckue CBsi3u.

Otnen OBriienoBsie Bogopociu (Euglenophyta).

OO6mras xapakTepucTuKa, OCOOCHHOCTH CTPOCHHMSI JKT'yTHUKOB, KJIETOUHON CTEHKH, CTUTMBI,
neneHust siapa. [IMTMEHTHI, 3amacHble BEIIECTBA, pa3MHOXKeHHWe. JleJeHWe Ha TOPSIKH,
BakHeilmue  mpeacraButenu:  nopsaku  Euglenales,  Eutreptiales,  Euglenamorphales,
Rhabdomonadales, Sphenomonadales, Heteronematales.

Otnen Xiopapaxauodurtossie Bogopocin (Chlorarachniophyta).

O6mas xapakrepuctuka Ha mpuMepe Chlorarachnion.

Otnen 3enensle Bopopocnu (Chlorophycophyta). O6mas xapakrepuctuka. OcoOeHHOCTH
CTPOCHHS KI'YTUKOBOTO amnmnapara. Tumnbl quddepeHnuanuu TauioMoB. KiierouHas cTeHka, sapo,
XJIOPOIIIACTHI, TTMTMEHTHI, 3amacHble NPOAyKThl. CTpoeHHWEe MOHAIHBIX KIETOK, OCOOCHHOCTH
KTyTHKOBOTO ammapata. KierouHoe aenenue. Pa3smMHOKeHUWE, KU3HEHHBIC UKL [IpUHIUITBI
BBIJICJICHUSI KJIACCOB M TOPSAKOB B Pa3MUYHBIX CHUCTEMax 3€JICHBIX BOJOpociel. Bakueiimue
MOPSIKU.

[Mopsimox Volvocales. O0miast xapakTeprUCTHKA, OJHOKICTOYHBIC W KOJIOHHATBLHBIC (JOPMBI.
Pacnpoctpanenue, BaxxHeHIMe NMPeCTaBUTENH.

[TonoxxeHne Npa3MHOPHUIIUEBBIX B PA3IMYHBIX CUCTEMaX 3€JICHBIX BOJIOPOCIICH.

Iopsimox Chlorococcales. Oo6miast xapaktepuctuka. OObeMm mnopsiaka. Baxueifmme
IPeICTaBUTEIH.

[Topsgok Chaetophorales. OOmas xapaktepuctuka. OObeM Tmopsiaka. Baxueime
NpeICTaBUTEIIH.

[Mopsmox Oedogoniales. OO0mas xapakTepuUCTUKa, OCOOECHHOCTH CTPOSHHUS MOHAIHBIX
craauii. Baxueiime npeacTaBUTEIH.

IMopsgok Codiolales. O6mas xapakrtepuctuka. OO0beM MOpsAKa, €ro IOJOKECHHUE B
cUCcTeMax 3eJICHBIX BOJOpoceii. BaxkHel e npeacTaBuTeNu.

IMopsmox  Ulvales. O6mmas xapaktepuctuka. OCOOEHHOCTH KTyTHKOBOTO —arapara.
Kuznennsie mukisl. O0BEM TOPSIKA M €T0 MECTO B PA3JIMYHBIX CUCTEMAaX 3€JIEHBIX BOJIOPOCICH.

[Topsgok Cladophorales. O6miast xapakTepucTHKa, IMOJIOKEHHE B CHCTEME, OCHOBHBIC

MMpEeaACTaBUTCIIN.
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Iopsnku Bryopsidales u Dasycladales. Yeptsl cxoacTtBa U pasznuuusi, 0COOEHHOCTH
CTPOCHHS TaJIJIOMa, KU3HEHHBIE LIMKIIbI, BaKHeWIIue npeacraButend. [lonoxenne B pa3inyHbIX
cUcTeMax 3€JEeHbIX BOJOPOCIEH.

ITopsimox Trentepohliales. OOGmass xapakrepucTuka, o0bEM, IMOJIOKEHHE B Ppa3IMYHBIX
CUCTEMaX.

[Mopsimox  Prasiolales. OOmast xapakrepucTHka, OCOOCHHOCTH IKH3HEHHOTO IIMKJIA,
IPEJICTaBUTEIH.

[Topsgok Coleochaetales. Obmas xapakTepucTruka, MOJIOKEHUE B Pa3IMYHBIX CHUCTEMax
3eJeHbIX Bojopocieil. IlpeacraBurenu.

[TonoxkeHne KOHBIOTAT B PA3IUUYHBIX CHCTEMaxX 3€JeHbIX Bojopocieil. OcoOeHHOCTH
M0JIOBOTO Tpouiecca. [[puHIUIBI BbIAEIECHUS TOPSIIKOB.

[Topsnok Zygnematales. O0mas xapakrepuctuka. OO0beM MOpsiaKa, MHOTOKJICTOYHBIC U
OJTHOKJICTOYHBIE MTPEICTABUTEIH.

[opsnox Desmidiales. O61mast XxapakTeprcTuKa, paclipoCcTpaHeHUe, BaXKHEHIIINE POJIbI.

[opsimox Charales. TakcoHOMUYECKHIA paHT XapOBBIX BOJOPOCIIEH, IX MECTO B Pa3THUHBIX
cucrteMax. OCOOEHHOCTH CTPOCHHMS TaJLIOMa U TOJIOBBIX OpraHoB. Pacnipoctpanenue. Bakueiimue
IpeCTaBUTEIN.

Il. JlutepaTypa

AnexceeB E.b., I'ybanos 1.A., Tuxomupos B.H. borannueckast HomeHknaTypa. M: u3a-Bo
MockoBckoro yHuBepcuteTa, 1989 r., 169 c.

Anexun B.B. I'eorpadus pacrenuii. Paznbie u3nanus.

Anoe N.A. llurodpusnonorus u natojaorust Mutoza. Meaununa, 1972 r., 263 c.

ATnac ynbpTpacTpyKTyphl pactutenbHbiX kietok. [lox pea. Kosybosa I''M. u JlanunoBoit
M.®. [lerpozaBoack: Kapenus, 1972 r., 296 c.

ATnac ynpTpacTpyKTyphl pacTUTeNnbHBIX KieTok. [Tox pen. Kozy6osa I'"M. u Jlanunosoit
M.®. IlerpozaBoack: Kapenus, 1980 r., 456 c.

Bbnsxep JI.A. [Ipobnema mopdonorun xxuBotHeIX. M.: Hayka, 1976 ., 358 c.

buonornyeckuit sHUMKIONEAMYECKU cioBapb. M.: CoBerckas sHiukionenus. 1989 r.,
864 c.

Banerep I'. PacturensHocts 3emHoro mapa. B 3-x Ttomax. M: Ilporpecc. T.1:
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JIuteparypa (10 cnenuanu3anuu «AJabroJIorus»)

Baccep C.II., KonnparseBa H.B., Macrok H.II. u np. Bonopocnu. CnpaBounuk. Kues:
Hayxk. nymka, 1989 r., 608 c.
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Mup, 1990 r.

IIpumeuyanue: pasgensl ¢ 4 1no 8 pPEKOMEHAYIOTCS [UIsl COUCKATENeH, CHArOIIMX

KaHI[I/I[[aTCKI/Iﬁ 9K3aMCH 110 CIICaJIn3aliuu «ATBTOIOTHSY.

KPUTEPHUU, IOKA3ATEJIN U HIKAJIBI OHEHUBAHUSA KAH/IUJATCKOI'O

3K3AMEHA 11O CHEIIMAJIBHOM JTUCIUATIJIVHE.

PesynpTatel  dK3aMeHa ~ ONPENENSIIOTCS  OLIGHKAMH  «OTIUYHO»,  «XOPOIIOY,
«YJIOBJIETBOPUTEILHO» U «HEYJAOBIECTBOPUTEIIHHOY.

OTnenbHO OIICHUBAETCS KaXIBIH M3 TpeX BOMPOCOB OuiIeTa, COCTaBIEHHOTO TIO
nporpaMMe-MUHUMYM, M KaXIblii U3 TPeX BOIPOCOB JAOMOJHUTENBbHON mnporpammbl. OOmias
OIIEHKA 32 9K3aMEH BBIBOJUTCS KaK CpeJlHee U3 IIECTH OLICHOK.

Ouenka «oTauuHo». OTBET HA BOMPOC, MOCTABJICHHBIN B OWiieTe, U3JIaraloTcs JOTUYHO,

MOCJIEIOBATEIbHO M HE TPEOYIOT JOMOJHHUTEIBHBIX MOSCHEeHWH. JlemaroTcss 00OCHOBaHHBIE
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BbIBOABI. COOMIONAIOTCS HOPMBI JUTEpaTypHO peud. OTBET AODKEH OBITh pa3BEPHYTHIM,
YBEpEHHBIM, COJIEPKATh JOCTATOYHO YETKHE (DOPMYITUPOBKH.

OneHka “OTIMYHO” CTaBHUTCS AaclUpaHTaM, KOTOPbIE TIPU OTBETE: OOHAPYKUBAIOT
BCECTOPOHHEE CHCTEMaTH4Yeckoe M TIy0OKoe 3HaHHE MPOrpaMMHOrO MaTepuana; CHOCOOHBI
TBOPYECKH TNPUMEHATH 3HAHWE TEOPHUH K pEIIeHUI0 MpopeCCHOHANBHBIX 3a7ay; BIAACIOT
HNOHSATUWHBIM ammapaTroM; JEMOHCTPUPYIOT CIOCOOHOCTh K aHalIu3y M COINOCTaBJICHUIO
Pa3IUYHBIX [TOJIX0JI0B K PELLIEHUIO 3asBJIEHHON B BOIIPOCE MPOOIEMATHKY.

Onenka «xopomo». OTBEeT Ha BONPOC U3JIATAlOTCA  CUCTEMATU3UPOBAHO U
nocneAoBaTeIbHO. Marepuan u3naraeTcsi yBepeHHO. [leMOHCTpHUpyeTcsl yMEHHE aHAIU3HPOBaTh
MaTepuaj, OJHAKO HE BCE BBIBOABI HOCST apryMEHTHMPOBAHHBIM M J10OKa3aTEIbHBIA XapakTep.
Cobmo1at0TCss HOPMBI IUTEPATYPHOU pEUH.

OreHka “Xopomio” CTaBUTCS acCIUpaHTaM, KOTOPBIE MPU OTBETE: OOHAPYKUBAIOT TBEPIOEC
3HaHME MPOTPAMMHOTO MaTepuaya; CIOCOOHBI MPUMEHATh 3HAHWE TEOPHH K PEIICHHUIO 3a/1a4y
npoeCCUOHATBHOTO XapakTepa, HO; JAOMYCKAIOT OTIENbHBIC MOTPEIIHOCTH M HETOYHOCTH NPHU
OTBETE.

Ouenka «yaAoBJeTBOpHTEJNbHO». [lpu oTBeTe  [IOMycKarOTCsl  HapylIeHUs B
MOCIIEA0BATEIHLHOCTH U3JI0XKEHUS. JIeMOHCTPUPYIOTCS TOBEPXHOCTHOE 3HaHKE Bompoca. Mmerotcs
3aTpyIHEHUs C BbIBOAaMHU. JlonycKaroTCs HapyLIeHUs] HOPM JIUTEpaTypHOU peyn.

Onenka “yJ1OBIE€TBOPUTEILHO CTAaBUTCS aclMpaHTaM, KOTOpPbIE NPU OTBETE: B OCHOBHOM
3HAIOT TPOrPaMMHBIM MaTepuaj, HO [OMYCKAalOT CYIIECTBEHHBbIE MOTPEIIHOCTH B OTBETE Ha
BOMPOCHl IK3aMEHAIMOHHOTO OwujeTa; MPUBOIUMBIE (HOPMYIHPOBKU SBISIIOTCS HEIOCTaTOYHO
YETKUMHU; B OTBETAX JIOIYCKAKOTCSI HETOYHOCTH.

OueHka «Hey10BJ1eTBOPUTEIbHO)

Martepuan u3naraercsi HEmocjelI0BaTeIbHO, COMBYMBO, HE IMPEICTABISET OIpeneIeHHON
cucTeMbl 3HaHMN. MIMeloTca 3aMeTHBIE HApyUICHHsT HOPM JIMTEPATypHOW pedd. ACMUPAHT MPHU
OTBETE: OOHAPYKUBAIOT 3HAYUTEIbHBIC TPOOENbl B 3HAHUAX OCHOBHOTO IPOrPaMMHOIO
MaTepuaia; JOMyCKalT NPUHIUINAIbHBIE OIIMOKU B OTBETE HA BONPOC OUJIETa; JEMOHCTPUPYIOT

HE3HAaHHWEC TCOPUU U ITPAKTHUKH.
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