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PaGouasn nporpamMma JHCHUIIIHHbI (MoxyJist)
1. KoJ1 1 HauMeHOBAHME JMCIUILTHHEL (MOTyJIst): COBPEMEHHBIE [TPOBJIEMbBI AJIBI'OJIOTI'MN
2. YposeHb BpICIIEro 00pa3oBanys — MOAroTOBKa HAyuHO-TIe/IarOrHYeCKKUX KajpoB B aClMPaHType.
3. Hanpassienue noarotosku — 06.06.01 Buonornueckue naykn. Hanpasiennocts (1poQuiib) mporpamMmbl — bBorannka_ajbroJiorus.

4. Mecto jmciiuibl (Mojyist) B crpykrype OOIT: BapuaruHas 4acTh OOII (Bropoii roy 00yucHus, 3 u 4 ceMecTpbl), o0s13aTeNbHA JUIs OCBOCHHS
acripanTamu, 00yJaloIMMUCs 110 HAIPABJICHHOCTH «boranuka_ ajbrojorus»

5. Tnanupyemble pe3yiabTaTbl OOYUCHHS 110 JMCHUIIIMHC (MOJIYJIIO), COOTHECCHHbIE C IUTAHUPYCMbIMH PE3YJILTATaMU OCBOCHHM obpazoBaTesbHOM
IPOrpaMMbl (KOMIICTCHIUAMH BBIITYCKHUKOB)

dopmupyeMbie KOMIETCHUUH [Lianupyembie pe3yJbTaThl 00yUeHHsI 10 AHCHHILIMHC

(K00 KomMnemeHyuu) (mopyJ1i0)
VK-1: Cnocobnocmp K KPUMUYCCKOMY dHaIusy U  OYCHKE Bnaoemy:
COBPEMEHIBIX HAYUHBIX OOCMUIICCHUT, 2CHCPUPOCANUIO  HOBbLY HABBIKAMH AHAJIM3a METOJI0JIOrMUYECKHX NpodIIeM, BO3HUKAIOIIMX
uoeil npu peueHuy UCCAeA08amelbCKUX U NPAKMUICCKUX 3a0au, 6 | IPH pellleH|H MCCIEI0BATENbCKUX M NIPAKTHHECKHX 33124, B TOM
MOM YUCTE 8 MEICOUCYURTUHAPHBIX 001ACTAX Yuclie B MEKMCLMILTMHAPHBIX 001aCTAX
Kona B1 (YK-1)
Bnaodembs:
HABBIKAMM KPWUTHYECKOTO aHanW3a M OUEHKH COBPCMEHHBIX
HAYYHBIX JIOCTHKCHHH M PE3yJIbTATOB CATENBHOCTH 110 PELICHUIO
MCCNIEIOBATEILCKMX M MPAKTHYECKMX 33j1a4, B TOM HHMCIC B
MESKIMCLMILIMHAPHBIX 001aCTsX

= Kon B2 (YK-1)




6. O6DbEeM IMCLATIIMHBL (MOLYJIs) COCTAaBIACT 5 3aueTHBIX CJIMHMIL,

paboTa acIMpanTa ¢ HPeroIaBaTesieM (90 yacoB 3aHATHH JICKIIMOHHOTO trma) 1 90 4acoB COCTABIISICT camMocTosTeIbpHas padoTa acupanTa.

YK-2
Cn()C()6I!()CI’Ilb npoexmup()eamb u ()C)Hl{é(:lﬂ&/lﬂﬂ’lb KOMMNJICKCHbLE
ucciedosanusl, 6 Mom yuciie ,M&)IC()uCl/LlnﬂLIH(Jprle, Ha OCHOBE

YeNOCMHO020 CUCIEMHO20 HAYIHO20 MUPOGO33PEHU C
UCHOIL30GANUCM SHAHUTL 6 00ACTIU UCTOPUU U punocopuu
HAYKU.

YK-3:

TomogHochb yuacmeosams 6 paoome POCCULICKUX U
MENCOYHAPOOHBIX UCCeA06AMENbCKUX KOJUIeKMUBOE NO
peuenuIo HayuHblx U HayuHo-00pazo6ameibHbLx 3a0ay

YK-4:

T OmoGHOCHTb UCTOIL306ANb COBPEMENHbLE Memoobl U
MexHoI02Ul HAYUHOU KOMMYHUKAYUU HA 20CyO0apCmEeHHoM U
UHOCMPAHHOM S3bIKE

OIIK-1

CRocobnocms camMocnosmeibHo OCYuyecmeiinsd HAy4YHO-
UCCACOOBAMENCKYIO OCAMENIbHOCIb 6 coomeememeylouet
npogheccuonabol 06nacm ¢ UCNONb306AHUCM COBPEMEHHBLY
MenoO06 UCCIeO0BAHUSL U UnGOPMAYUOHHO-KOMMYHUKAYUOTHBIX
mMexHoN02Ul

OIIK-2

T'omognocmy K npenoda@ameﬂbcmi{ oesmeibHOCmu Ho

OCHOGHVIM 00PA306aMEIbHHIM NPOZPAMMAM EbICULESO
0bpazosanus

O11eHOYHBIC cpencTBa T HpOMC)KYTO‘IHOﬁ aTrecTalyu 1o JUCHUIIINHE

peero 180 akajieMHMYECKUX 4acoB, ¥

3uame:
METO/1bl Haytmo-uccneuosaTeanlcoi& NeSATETLHOCTH

Kon 31 (YK-2)

Baaoems:
TeXHOJOTUSIMH OLICHKH PE3yJIbTaTOB KOJIEKTUBHOM AEATEIbHOCTH
[0 PELICHUIO HAYYHbIX 1 HayuHO-00pa30BaTe/IbHbIX 3a1a, B TOM
yupesie Beayllecs Ha MHOCTPaHHOM A3BIKE

Kon B2 (YK-3)

Baaoemo:
HABLIKAMM aHAJIM3a HAYUHbIX TEKCTOB Ha rocy/1apcTBCHHOM H
MHOCTPAHHOM f3bIKaX

Kon B1 (YK-4) \
3name:

CTWIMCTHYECKHE ~ OCOOCHHOCTH  MPEACTABJICHMA pe3ybTaros
Hay4HOH JIeATENbHOCTH B YCTHOH H nucbpMeHHoi Qopme  Ha
roCy1apcTBEHHOM H HHOCTPAHHOM A3bIKAX
Kon 32 (YK-4)

VYmyemo: \
cobuparthb, oTOMpaTh U UCIONB30BATh HEOOX0IMMbIE JAHHBIC U \
5> PEKTUBHO NPUMCHSATD KOJIMUECTBCHHBIE METO/IbI MX aHaIn3a \

VYmems:
JIOHOCHTD 710 00Y4aIOLIMXCs B JIOCTYTIHOM U ACHOH popme
cojieprKaHne BbIOPaHHbIX JMCLMIIMH OMOJIOTHYECKUX HayK

(MOTyJIIO) TIPHBECHDI B [1puiaoxKEeHUH.

3 KOTOPBIX 9(0) gacoB COCTABJIACT KOHTaKTHas



7. Bxojubie TpeOOBAHMS J1Jisl OCBOCHHU JACTIMILINHbT (MOJLYJIst), npe/BapUTENbHBIC YCIOBUA:

3HATD: o6uryio OHOJIOTHIO, AIbIOJIOTHIO,  DKOJIOTHIO, (usnosoruio, OHOXMMHIO 1 LATOJIOTHIO  BOJOPOCIICH (a ypoBHe IIPOrpaMm
CIIeIAaTMCTa/MarucTpa) TEOPETHICCKUE 1 METOOJIOTHYECKHE OCHOBbI OMOJIOTHICCKIX Hay4JHBIX pccieoBanui

YMETb: BbpabarbiBark Ha OCHOBC palMoOHaTBLHOIO aHAIH3a HKCTIEPUMEHTAJILHBIX PE3YIIHTATOR CBOIO TOYKY 3peHHs B BOIpOCax aJIBIOJIOrMK 1
OTCTAUBATh €€ BO BPEMsl IUCKYCCHH €O CIIEIHANMCTAMA U HECIICIMATACTAMMU, qurarh 1 peepupoBarh HaydHyo JTeparypy B 0071acTH allbroJioriit, B
TOM 9HCIIE HAa MHOCTPAHHBIX A3BIKAX, IPH YCIIOBHHM COOMONCHUA Hay9HOM STHKH ¥ aBTOPCKUX 1PAB-.

BJIAJIETD: coBpeMCHHBIMA I/IH(i)OpMaLII/IOHHO-KOMMyHI/IKaHI/IOHHbIMI/I TeXHOJIOTHAMHI, HHOCTPAHHBIM SI3bIKOM.

8. O6pa30BaT€IIbHLIC TEXHOJIOTHU KJIaCCUYCCKUEC JICKIIMTOHHBIC TEXHOJIOTAH.



9. CojeprKanue JAMCHUTIIAHDI (MojtyJist), CTPYKTY

4yacoB 1 BAJIbI yLIC6HbIX 3aHSATUH

AU CHUITHHBI (moxyst),

OCHOBHBbIE MOJOKEHUS AJILI'OJIOT UM.

cUCTEMe OpPraHuyecKoro Mupa.

MOP®OJIOI U, PA3MHOXEHME 1 ’KU3HEHHbDI

[MKJTBL BOJIOPOCIICH.

HaumenoBaHHE U KpaTKoe conepmauue pasnenon H TeM

dopma npomemyTo'moﬁ aTTecTANHH MO JHCIHIUTHHE (MOYJTI0)

BOJIOPOCJIEN. THIIBI naddepennpralyy TajiioMos
pojiopociieit. BozmosKHast SBOJIOIAA TasIOMOB. BereTatuBHOS,
GecIoNoe 1 MOJI0BOE PA3MHOKCHHC pojjopocieit. Ku3HeHHbIC

pUpOBaHHOE 110 TEMaM (paznienam

Bceero
(uack)

3aHATHS J1EKUMOHHOTO THIA

KonrakTuas padora (padora BO B3

3aHATUSI CEMUHAPCKOTO TUMNa

) C yKa?)aHI/ICM OTBEJICHHOTO Ha H

T S SRR

[II)BIIOIIaBaTeJIeM), Jacbl
U3 HUX

Ha MPOBEIeHNE TEKYLIEro KOHTPOJIS

VyeGHble 3aHATHS, HATIPABICHHBIC
yCIeBaeMOCTH KOITOKBUYMBL,

I/IHHHBMH}'&HBHHG KOHCYJI pTaLlUu
npaKmquKue KOHTpOHbeIe

['pynnoBble KOHCY/IbTal1H
3aHSTHS ¥ Ap)*

B TOM uucie

auMoJercrBum €

UX KOJIHYeCTBA AKAJICMHUUCCKHNX

CamocTosiTeJIbHAS
padoTta
00yuaoIerocs, 1acpl
U3 HUX

BhiMoAHEHHe JOMAIIHNX 3a1aHNH
[Moaroroska pedeparos  T.II.

O6BeM TTOHATHS «BOJOPOCIIH. O61Me TPUHIKIIBI
knaccuuranu poiopociieid. 110J10KeHNE BOJIOPOCIIEH B

E HUKJIbI



6 8

CTPOEHUE KJETOK BOJOPOCJIEN. KieToutbie HOKpOBL! 8
Bolopociieit. KryTuKosble CTa/lin M CTPOCHUE KIYTHKOBOTO
armapara Bojtopociieit. OCHOBHBIC OpraHC/UIbI KJIETOK
Bosiopociieit. CTpoeHue XJIOPOILIACTOB B PA3HbIX IPYIITIAaX
BOJIOPOCIIEH. DOTOCHHTETHUCCKUE TUIMEHTDI BOJIOPOCIIEN.
MHUTO3 ¥ ITMTOKHHE3 B Pa3HBIX IPYIIIAX BOJIOPOCIIEH. 16

hl

o |

HBOJIOLIUA BOILOPOCJIEI7I. [losiBnnenue 6

$oT0aBTOTPODHOCTH. [TporcxoxKeHne doToaBTOTPOPHBIX
IIPOKApUOT U DYKapHOT. YROJIIOIHMS BOAOPOCIIEH HA IpUMEpPe
ABOJIIOIAM WX XJIOPOIUIAcToB. FicKonaembie BOJIOPOCIIH. 12

OCHOBBI KOJIOT'MA BOIIOPOCJIEVI. DKOJOTAYECKHUE 30 16 30
rpyIIIbI Bojopocieii. Bisinue AOMOTHYCCKUX ¥ OMOTHYCCKUX
¢axTopoB cpejibl Ha pacIpoCTpaHCHUE BOJIOPOCIICH.
[1aHKTOH, HEUCTOH, OEHTOC, nepuduron. Bogopociu-
HKCTPEMODHUITBL. AspoduibHbIE, TTOYBCHHBIC, TUTOGUITLHBIC

BOJIOPOCIIN. Acconuanuu BOILOpOCJIGﬁ C ApyruMu

opranuszmamu. [TapasuTHIecKue poziopocin. I'eorpadus
BOJIOpOCIICH. 3HAUCHHE BOZOpPOCIIEH B IIPUPOJIC ¥ MX 3HAUCHAC

JUISL YeJloBeKa. 60

2
2
30 14
CUCTEMATUKA BO)IOPOCHEﬁ. 68 34 - 14 20 34
Hpomcmy"mquaﬂ arrecranus - IK3AMEH KAHJIUJIATCKOIo
FRCHEE

MHUHHUMYMaA
KOHCIEKThI JIEKIU, ay Mo~ ¥ BUICO3AITMCH neKiwmit, aitiibl Ipe3eHTami JIeKIi, OCHOBHAs ¥ JIONIOJTHUTEIILHAA y4eOHas IuTeparypa (em. m.11)

T CIE

10. YuebHO-MeTOIUecKre MaTeprabl U CaMOCTOSITEJILHON pabOThl aCHMPAHTOB.

11. PecypcHoe obecnieueHue:
OcHoBHasi TUTEeparypa



320 €.

—

1. Bessikona I'.A., Jlpsixos 10.T., Tapacos K J1. boranuka: B 4 1. T.1. Bojgopociu 1 rpubbI — 2-¢ U3 — M. M3 aTesbekuil IEHTP «AKAJICMUSD),
2010.—320c.

2. Bensikona I.A., Jlpsxos 10.T., Tapacos K.JL. Boranuka: B 4 1. T.2. Bonopociu rpubsr — M.: W3 aarebekuii HEHTP «AKaJIEMUsD), 20006. —

3. Boranuka: Kypc anbrojlorui i MUKOJIOTHH.», TTOZL pen. 10. T. Jlpsikosa, M.: UsnarensctBo MI'Y, 2007. — 5576

4. Baccep C.I1., Konynparbhepa H.B., Maciox H.II. u ap. Bojopocii. Crpapounvk - Kues: Hayk. nymKa, 1989. 608 c.
5. Topoynosa H.IT. Asnproynorus. M.: Boicmas mikona, 1991.

6. CayT P., YuTTuk A. OcHOBBI anprosioruu - M.: Mup, 1990.

JIonoIHATENILHAS JIMTEpATypa

| Barsanti L., Gualtieri P. Algae. Anatomy, Biochemistry, and Biotechnology. CRC Press. 2005. 301 p.

2 Duncan W., Stewart P. Algal Physiology and Biochemistry. University of California Press. 1974. 989 p.

3 Hoek van den C., Mann D.G., Jahns H M. Algae. An introduction to phycology. Cambridge. University Press. 1995. 623 p.
4. Lee R.E. Phycology. 4™ Ed. Cambridge. University Press. 2008. 547 p.

MepeyeHb pecypcos MHd)opmauMOHHo—TeneKommyHMKau,MOHHoﬁ cetTn «MHTepHeT» K nepedyeHb WCNONb3yembiX UHGOPMALMOHHbIX TeXHONOTUN,
NUCcNoNb3yemblix npu OCVLU,GCTBHQHMM O6pa3OBaT8ﬂbHOFO npouecca, BKAKOYaA ﬂpOFpaMMHOE obecneueHue, MHd)OpMaL!,MOHHble CnpaBO“lele cucTembl (ﬂle
HeobxoanMMocTH):
I/IH(bopMauMOHHo-aHaJm‘mliccxn171 pHTEpHET-KypHai «Bornpochl COBPEMEHHOM abroJIOrumy. http://algology.ru
Guiry M.D., Guiry G.M. AlgaeBase. World-wide electronic publication, National University of Ireland, Galway. http://www.algaebase.org
Jahn R., Kusber W.-H. (eds). AlgaTerra Information System [online]. Botanic Garden and Botanical Museum Berlin-Dahlem, Freie
Universitit Berlin. http://www.algaterra.org

OnucaHue MaTepmaano—TeXHqucxoﬁ 6a3bl.

Buonornueckuin dakynotetT MY pacnonaraet HEOBXOAUMbIM ayAUTOPHBIM GOHAOM, KOMNLIOTEPAMW, NPOEKTOPaMM 1 3KpaHamu, ayAnoannaparypoi.

12. SI3bIK IIpenoIaBanmsi: pyCCKHM

e
13. IpemnoaBareib (mpemnoaBaTeNy): I0UEHT KadeIpbl MUKOJIOTHHU U aIbroJIOr1y, k6 I.A. Besikosa (72t 4 )

_~

JIOIEHT Kadepbl MUKOJIOTHHA 1 aJlbroJIoriH, k61 M.A. T'osiono0oBa

//7“ L,



[Ipuioxenue

OueHouHbIe cpecTBa IS NPOMEKY TOUHOI ATTECTAMH 110 JHCHHILIAHE (Moay.J110) COBPEMEHHBIE IIPOBJIEMbI AJIbI OJIOI'nMN.
HA OCHOBE KAPT KOMIIETEHIHi BbIITY CKHHKOB

PE3VJIbTAT OBYYEHUS KPUTEPUU u IOKA3ATEJINA OLIEHOYHBIE CPEJICTBA
0 JMCUUIIuHe (MOIyJII0) OLIEHUBAHMUS PE3YJIbTATA
OBYUYEHMU

o qucnumuiniae (Moy.io), 6aminst BPC

L, 2 3 4 S

0 1-29 30-59 | 60-89 | 90-100 - uHOUGUOYaIbHOE cobecedosanue, dIK3Amen
Bnaoemo: KAHOUOAMCKO20 MUHUMYMA
HABBIKAMM aHAJIM3a METOHOJOIMUYECKUX
11po6IeM, BO3HUKAIOIMX MPY PEIICHHH
HCCIIeIOBATEILCKIX M TPAKTUYCCKHX 3a/1a4,
B TOM 4HCJIE B MEKIMCIMIIMHAPHBIX 001aCTIX
Kon B1 (YK-1)
Bnaoemo: 0 1-29 30-59 60-89 | 90-100 - UHOUBUOY@IbHOE Cobecedosanue, HK3amen
HABBIKAMU KPUTHYECKOTO aHaIN3a U OLICHKH KAHOUOAMCKO20 MUHUMYMA
COBPEMEHHBIX HAyUHBIX JIOCTHKCHHH 1
pE3yJILTATOB JIEATEILHOCTH 110 PEIICHHIO
MCCIIeIOBATEIILCKMX M TPAKTHICCKUX 3a/1ad, B
TOM 4HCIIE B MEKIMCIUTIMHAPHBIX 001acTIX

Kox B2 (YK-1)

3namep: 0 1-29 30-59 | 60-89 | 90-100
METObI Haquo—HccneLLOBaTenLCKoﬁ - UHOUBUOYWIBHOE cobecedosanue, IK3amMeH
JIEITENILHOCTH KaHOUOAMCKO20 MUHUMYMA
Kon 31(YK-2)
Bnaoemo: 0 1-29 30-59 | 60-89 | 90-100 - UHOUBUOYAIbHOE cobecedosanue, IK3amet
TEXHOJIOTMSIMH OIICHKH Pe3yJIbTaToB KAHOUOAMCKO20 MUHUMYMA
KOJUICKTHBHOM JIeITEIbHOCTH 110 PEIICHUIO J




HAYUYHBIX M HAy4YHO-00pa3z0oBaTe/IbHBIX 3a/1a4, B
TOM YMCJIC BeAyIIEHCs Ha HHOCTPAHHOM SI3bIKE
Kon B2(YK-3)

3namep: 1-29 30-59 60-89 | 90-100 - UHOUBUOYWILHOE CODECeO0BANUC, IK3UMEH
CTUJIMCTUYECKUE OCOOCHHOCTH IPEJICTABICHUS KAHOUOAMCKO20 MUHUMYMA
pe3yJIbTaTOB HAYYHOH JIESITEeILHOCTH B YCTHOM |

NUCBMEHHON (opme Ha TrocyIapCTBEHHOM U

MHOCTPAHHOM $I3bIKaX

Kon 32(YK-4)

Bnaoems: 1-29 30-59 | 60-89 | 90-100 - UHOUBUOYANIbHOE CODeced0sanue, HK3AMEH
HaBbIKAMM aHAJIM3a HAYYHBIX TEKCTOB Ha KAHOUOAMCKO20 MUHUMYMA
rocy/1apCTBEHHOM U MHOCTPAHHOM SI3BIKaX

Kon BI(YK-4)

Ymemo: 1-29 30-59 60-89 | 90-100 - UHOUBUOYAILHOEC COOECe0BANUEe, IK3AMEIH

cobuparnb, oTOMpaTH U UCIOJIL30BAThH
HEOOX0/IMMbIE JIaHHbIE U 2P PEKTUBHO
IPUMEHSITH KOJIMYECTBEHHBIC METOIBI UX
arnajimsa

KAHOUOAMCKO20 MUHUMYMA




OO\ WD kLN

O

10
11
12
13
14
15
16
17
18
19

20.

21

22,

23
24
29
26
27
28
29
30

®oHABI OLEHOUYHbIX CPEACTB, Heo6X0AUMbIe ANA OLEHKN pe3y/ibTaTos obyueHus

MpuMepbl BONPOCOB K MPOMEXYTOYHOMY KOHTPOJIIO (uHauBUAyanbHoe cobecefloBaHmne):

. [TonoxeHre BOAOPOCIIEH B CUCTEME OPTaHMUECKOro MUpa.
. Ponb Boopociieii B IpUpoJIe U B XKU3HU YEIOBCKA.

. DKOJIOTHUYECKHUE IPYIIIBI BOJIOPOCIICH.

. CTpoeHHe KIICTKH BOJOPOCIICH.

. Twnsl gaddepeHmalyy TauIoMOB BOIOPOCTIEH.
Ku3HeHHbIe Kb pa3HBIX IPYIIT BOJOPOCIICH.

- OcoBEeHHOCTH KIYTUKOB Y BOJIOPOCIICH.

. ACCOTIHAIIMH BOJOPOCIIEH ¢ rpudamu.

. [TapazuTHyeckue BOJIOPOCIIH.

. ITpoKkapuoTHYeCK1e BOJIOPOCIIHU (1manobaKTepum) 1 UX OCOOCHHOCTH.

. Tpencrasurenn Otena 3eneHbie BOLOPOCIA — $OTOOHOHTBI JIMIIAWHHUKOB..
. BOIOPOCITH DKCTPEMAIBHBIX MECTOOOUTAHHUH...

. OXpodHUTOBBIE BOAOPOCIH K X OCOOCHHOCTH.

- OcoBGEHHOCTH JIMaTOMOBBIX BOJIOPOCIICH.

- Ocobennocty Kpacubix Bojiopocei. Mx 3HaueHue B XKU3HA 9CIIOBCKA.
IIMIrMCHTBI ¥ 3allacHbIe BEIeCTBa JBIIICHOBBIX BOJOPOCIICH. .

Tunbl 1 CiocoObl PA3MHOKEHHUS BOJIOPOCIICH.

_MHTO3 ¥ IIMTOKHHE3 B PA3HBIX TPYIIAX BOJOPOCIICH.

. CTpoeHue 1 IBOJIOIHMS XJIOPOIIACTOB.

Xapossie Boopocin. X 0COOEHHOCTH W OCHOBHBIC IPEICTABATCIIH.

. Ipoucxoxenue GoToTpOHBIX IPO- K IYKAPHOT.

IIpumepb! DHIEMHU3Ma PA3HBIX IPYIIIT BOJIOPOCIIEH.

. T'eorpadust MOPCKUX MaKpOPUTOB.

Bumsinue abnoTHYecknx GaKTopoB Ha PACIPOCTPaHEHHE BOAOPOCIEH.

. Brusinue 6notrueckux GpaxTopoB Ha paclipoOCTpaHCHNE BOJIOPOCIIEH.

. Knacc Fucophyceae. Jlenenne na nopsyiki. PUIOTEHETHYECKUE CBA3H.

. Tlopsyiox Trebouxiales. OOmIast xapakTepucTHKA. OCHOBHBIE IIPEJICTABUTENN. 3HAYCHHUE B IIPUPOJIC.
. AyiarrtuBHag MopdoJiorus OEHTOCHBIX MMM THBIX BOJIOPOCIICH-MaKPOPUTOB..
. [puHIMnbl KnaccHUKaul BOLOPOCIEH.

. KJieTounbie TIOKPOBBI Pa3HbIX TPYIIT BOAOPOCIICH.



IPOI'PAMMA
KAHJIMIATCKOTO MUHAMYMA 110 CIIeIMaIbHOCTH «D0TaHMKay 03.02.01

(yrBepikiena Y 4eHbIM COBETOM OHOJIOTHYECKOTO daxynprera MI'Y 07 anpesist 2011 r. (mpoTOKOI No3))

1. CuecreMbl BOJOPOCIeii: 00muii 04epK OCHOBHBIX 0JIOJKeHHMI U TeHJeHIHI

OGneM moHsTHs  "Bozopocin”. MecTo BOJOPOCHCH B CHCTEME OPraHM4ecKoro MHpa. PasrpaHMueHUE C KHBOTHBIMH, TPHOAMH M BBICIINMH
pacTenusiMi. PoIrb DHIOCHMORO30B B pHOOPETECHUHM NJ1aCTH/I B Pa3HBIX TPYIITIax BOJIOPOCIIEH.

O61ye IPHHIHUIIB KacCHDUKAIMU BOJIOPOCIIEH. Henosp3oBanie MOPHOJTOTHUECKUX B MOJIEKYJISIPHBIX TIOAXOO0B.

OCHOBHBIE OTJICJIBI BOJIOPOCIICH.

2. "Ku3zHenHbie UKL BOJIOPOC/ICH.

YKH3HEHHbIE [MKIIBI CHHE3EJICHBIX BOJOPOCIICH.
O630p KU3HEHHBIX HUKIIOB DyKapUOTHBIX Bojtopocieii. [Ipencrapnenune 00 nx BO3MOKHOW BOJIOIHMH.
3UTOTHUECKHE KU3HEHHbIC MKIIbL [IpaMepbl HX 'y aunoputoB (Peridinium), 3¢JICHBIX ¥ 30JI0TUCTBIX BoJlopocieit (Dinobryon). buoxumuyeckas

anu3oraMus y MOpGOIIOrHYecKr U30raMHbIX XJTaMUIOMOHAL. ['OMO- ¥ FeTepOTAILIN3M Y BOJILBOKCOB. THIIBI KOHBIOTAlUK Y Zygnematophyceae.
CriopuyecKre )KU3HCHHBIC IIUKIIBI. M3oMopdublil 1K Hoaucu(poHny ("Polysiphonia-Tun") KaK KJIaCCHYCCKUH BAPUAHT KU3HCHHBIX IHKIIOB

KpacHbIX Bojopocieii. Ku3HeHHbIH UK Palmariales. UepeioBanue MOKOJICHUH Y KOKKOIUTOPOPHL. CriopuyecKue XU3HCHHBIC IMKIbL Y OYyphIX

pojopocieii.  Mzomopdnas cMeHa NOKOJEHUH y Cutleria. BapuanThl KU3HCHHBIX 1MKJIOB BUIOB [Eclocarpus. Hcetunno retepoMopdHbie Kb

[ aminariales. Kpaitnsist pejtyKipusi raMeTtopuToB y Syringodermatales. M3omopdHbie 1 reTepoMOpQHbIE IMKIIBI Y 3€IEHBIX BOJOPOCIIEH.
[aMeTHUeCKie KU3HEHHbIC Kb, OCOOCHHOCTH UX Y JIMATOMEH, Noctiluca miliaris, PyKycoBbIX, CHPOHOBDBIX 3EJICHBIX BOJIOPOCIICH.
CoMaTHUECKIE JKU3HEHHBIC Kb 0coOeHHOCTH HX Y Prasiolales u Batrachospermales.

3. OCHOBBI YKOJOTHH BOAOPOC/IeH
DKOJIOTHUECKIE TPYIIIBI BOAOPOCIIEH B IOHUMAHUHK pa3HbIX aBTOPOB.

daxTopbl, BIMSIONME HA PAacIPOCTPAHCHHE BOJIOpOCHeit: CONeHOCTh, pH, Hamvuue B BOJE PasHbIX MATATENLHBIX BELLCCTS, CBET, JIBUJKEHHE
BOJIbI, Temieparypa. Kiraccudukarus BoJ0pociiel 0 OTHOLICHHIO K STHM daxropam. BimsHue KUBOTHBIX, BHICIIAX pacTeHuii 1 JIPyruX BOJOPOCIICH
Ha PACIPOCTPAHEHHE U KUIHE/ESTEILHOCTE HEKOTOPHIX BUJIOB.

[LiankToH. BeTpeyaeMoCTh €ro B pasHbIX BOJOCMAX.
daxTopbl, BIHSIONME HA BUJIOBOM cocTas 1 o0ume (pUTOIUIAHKTOHA: IUIOTHOCTh KJIETOK, CBET, THTATEIbHBIC BEMECTRA, BLICIAHMIC YKMBOTHBIMH.
JliHaMHKa TOMYJIsIM ITAHKTOHHBIX BOJOPOCTIEH. [lapanokc IIaHKTOHA (I1apajlIeibHOe JIOMHHHPOBAHUE).
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HeiicTod. Buapl, BXOJsIIKE B €ro COCTaB. DMUHEHCTOH ¥ THUIIOHEHCTOH. [Ipucnocobienus Uit CYHIeCTBOBAHNA y [OBEPXHOCTH BOJIbI
(mapamoThl, KOJIITAYKH).

Bentoc. JKusnenunie (oOpMbl W AANTHBHAA mopdomorus GEHTOCHBIX OIMHIMTHBIX BOJI0POCIEH-MaKpODHUTOB. OcHOBHbIE OCODEHHOCTH
ONMOPTYHUCTHYECKUX () 1 Ho3tHecyKieccHoHHBIX (K) popMm 1 OeHKa X € o3It U3IepKeK 1 BeIro1. puMepras cxema CYKIIECCHH Ha JINTOPAJIH.
BiiisiHie cojiepKanust TTaTeIbHbIX BEIICCTB Ha pa3BuTHE OCHTOCHBIX MaxpouToB. KOHKypEHIIHST MENLY MaKkpopUTaMu: ITPUMEPHI B J1a0OPATOPHOH
KyJIBTYPE M B IIPUPOJIC. PoJih BbICIAHNS ¥ XUITHAYECTBA B IMHAMUKE oMy s MAaKpOPUTOB. [TonsiTue 0 "KpaeyrojabHbIX

pryiax". BeprukanbHoe pacnpesesicHue MaKpo(QUTOB Ha JUTOPAIM 1 BOIMOKHLIC NpHUMHbl  HAOIIOACMOH  3/1eCh 30HAJBLHOCTH. ODIMIICIUTHLIC U
HIHCAMMHUTHBIC BOJIOPOCIIH.

Bosopociin nepuduTona. CrienMaM3aIis OTHOCHTEIIBHO CyOcTpara y HEKOTOPBIX 13 HUX.

DakyIbTaTHBHO OEHTOCHBIE BOJOPOCIIH.

Bo10pOCIIN, PA3BUBAIOLIKCCS IIPH HKCTPEMAILHBIX YCIIOBUSAX. Bo/I0pOCIIH FOPAIMX UCTOUHMKOB, CHETA W JIbAA. Bo0pociii COJIEHBIX BOJOCMOB
(rasoOUOHTHI).

AnpodHIbHBIE BOJIOPOCIIH: BOJIHO-BO3/IYIIHBIE BOJIOPOCIH, OOMTATEN KOPbI JlepeBbeB, ONHPUTH HAa MXax, BOJOPOCIH Ha IOBEPXHOCTH
oGnaxenHbIxX ckain. Hanbosiee XxapakTepHbIC IPE/ICTABUTEIIHN.

[Mourenubie (dnadoduiibHbIC) BONOPOCIIH. daxTopbl, BIMSIONME Ha MX pacripoctpanenme.  CHCTEMAaTHUCCKOC [1OJIOYKEHHE TTOUBECHHBIX
BOJIOPOCIICH.

JInTOQUIBHBIC BOJIOPOCIIH: CBEPJIAIIAC 1 Tydoobpasyiomue Gopmbl.
Bosiopociii Kak CUMOMOHTBL: OCHOBHBIC rpyHIBl acCONMAIMHI, BO3HUKAIOMMX € MX y4aCTHUEM.

ACCOIMAIIH BOJopociei ¢ 6ecro3BOHOUHBIMHA. npasuHopuTa Tetraselmis (Platymonas) ¢ MOPCKHAM TIJIOCKHAM aepsem Convoluta,
"300XJI0PEIUIbI" Y pasIiIHbIX GecI03BOHOUHBIX (ITPEUMYIIIECTBCHHO [1PECHOBOIHBIX), " 00KCAHTE/IBI" Y MOPCKAX IIPOCTEHIINX,
KHIIEYHOIOJIOCTHBIX U MOJUIIOCKOB.

Bozopocin KaK GOoTOOMOHTDI JUIIARHHKOB.

ACCOIMAIIMN  BOJIOPOCIICH € Moxoo0pasubiMi  (Anthoceros, Blasia), nanopoTHUKaMHA (Azolla), caroBHMKamn H [IOKPHITOCEMEHHBIMU
(Gunneray).

Bo10pociy — HapasuThl BHICIIHX PACTEHMH, JKUBOTHBIX ¥ YCJIOBCKA.

Borpock! reorpahun BOJIOPOCIIEN.

"eorpadust IpeCHOBOIHBIX poziopocieil. IIpiuuHbI TOTO, 9TO MHOTHE BOJIOPOCIH, OCOOEHHO OJIHOKJICTOHBIC - KOCMOIIOJIATHI (CXOJICTBO CPE/Ib
oGuTanKsi, OTCYTCTBHE Y MHOIHX IOJIOBOTO pocrpousseeHus). [IpuMepbl OHICMU3MA Y IIPECHOBOJIHBIX BOJIOPOCIEH. DHIEMA3M Y JICCMUIUCBBIX.

["eorpadus MOPCKUX makpoduTos. IIprypoueHHOCTD KPYITHBIX TAKCOHOMHUYECKHX TPYIIIL K OIPEACICHHBIM reorpaduueckum 3oHaMm. [IpuMeps!
obnacTeil  PAcIpoOCTPaHEHUsi HEKOTOPBIX  POJIOB. [ToBCEMECTHO BCTpEUAIONIHECcs BOIOPOCIIHA (HArpUMep, YIIbBOBBIC). 3aKOHOMEPHOCTH 30HAJILHOTO
XapakTepa B paclpoCTpaHCHHU [10YBEHHBIX BOJIOPOCIICH.

4. DBONIONHS BOJOPOCICH
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'l‘OTpO(l)HOC'l‘I/I, npoxapnm‘ U DYKapHuoT, MUTO3A, CHHI'aMUH, Meno3sa,

MU C TIOSIBJICHUCM (l)OTO&B

CBsi3b HBOJIIOIIK BOJOPOCIIEH ¢ IPOYNMH coObITHS
C IIepPeX0JIOM K Ha3eMHOMY obpa3zy KH3HU.
KapuoT M doroaBroTpodoB. 2 OCHOBHBIC BOJIOIOHHBIC JMHHM IPOKApHOT (apxen H Gaxrepun). CBHICTEIBHCTBO

"Bex ruaneit”, nMosiBJieHAE reTCPOLMCT.
BHOM  DBOJIOLMOHHBIA CKA4yOK. OBOJIOIHSA Meiio3a, IMOJIOBOrO Iporecca u CMCHBI IOKOJICHUH.

jopocieii. [IponexoxIenue HaseMHbIX pacTeHHH.

yepea0BaHNs [TOKOJIEHUH,
IIprcxoKaeHUE PO
[TOSIBJICHHSI [IEPBBIX IIMAHCH.
IIporcxoxkeHre dyKapuoT KaK OCHO

HpOI/ICXO)KZ[eHI/IG ILTACTU/L B pa3HbIX rpyumax Bo
dutorenus OTACILHBIX KPYHIHbIX TaKCOHOB BOILOpOCHGﬁ.
UckoraecMble HaXOJIKHA KpaCHbIX, 6yprX., JUATOMOBBIX, 30JIOTUCTBIX BOHOpOCHCﬁ, HpI/IMH€3I/IO(1)I/ITOB )51 HGpI/IILI/IHGI;'I. WckomnaeMbie 3€JICHBIC U

XapOBLIC BOJIOPOCIIH.

5.CucreMaTHKA BOjIOpocCIIei
Oraen Cuneselienbie BOJAOPOCIH (Cyanophyta, Cyanobacteria)
HTBI, 3aracHble BenecTsa. PuKcals a3oTa.

OcoOEeHHOCTH CTPOCHUS KIIETKH, IHI'ME
IPUPOJIE U B JKU3HH YEJIOBCKA. CrcTeMaTHKa CHHE3eIIEHBIX BOJIOPOCIICH. [opsinku Croococcal
- Aphanothece, Merismopedia, Gloeocapsa, Microcystis, Chamaesiphon, Prochloron, Pro
paKHEHTIINE TpeJicTaBuTeNn - Dermocarpd, Pleurocapsa), Oscillatoriales (ob1iiast Xapak TepuCcTrKa, BaXHEHUIIME IIPEJICT
Spirulina, Prochlorothryx), Nostocales (oOmiasi XapakTepuCTHKa, paskneiime npenctasutenu - Nostoc, Anabaena,
Gloeotrichia), Stigonematales (0O1mast XapakTepucTrKa, pasKHEHIINE Ipe/icTaBuTeNn ). PUIoreHus.

Pazmuoskenue. PacripocTpaHCHue | NKOJIOTHS, 3HAYEHHUEC B
ABUTEIIU

es (oO1mast XxapakTepucTiiKa, BaYKHEUIITHE NTPEJICT
chlorococcus), Pleurocapsales (oOmmiast XapakTepuCTHKa,
apurenm - Oscillatoria, Lyngbya,
Aphanizomenon, Rivularia,

HMmnepus Pacrenust (Plantae)
O1/1e)1 TIIayKouueToPUTOBbIC BOJOPOCIH
OcoBGeHHOCTH CTPOEHHMS!, TMIMEHTDI, 3aIlaCHbIC B

Orj1e1 KpacHble BOAOPOCIH (Rhodophyta)
OcoOEHHOCTH CTPOCHUST KIICTKH, MUIMEHTBI, 3aracHbie BENICCTBA. TajuioMbl

PacrpoCTpaHeHUE ¥ HKOJIOTHSI, SHAICHHIC B IpUpoJIC ¥ B KU3HU UCIIOBCKA. Jlenienne Ha KI1acck
Kiace Cyanidiophyceae. Obmast xapaKTepucTHKa. Baxnenmue [peCcTaBUTEIIN.
Kiace Rhodellophyceae. Obmiast xapakTepucTiKa. Jlenenue Ha nopsiku. 1lopssiox P
Kiacc Compsopogonophyceae. O6mas xapaktepuctuka. Jlenenue Ha NOPSZIKK:  TTOPSIIOK
Erythropeltidales (#a npumepe Erythrotrichia), Compsopogonales (Ha mpuMepe Compsopogon).
Knacc Bangiophyceae: OPsIIOK Bangiales (oOmast XapaKTepucThKa, pasKHelIIMe [IpeCcTaBuTeNn - Bangia, Porphyra).
Kitace Rhodymeniophyceae (=Florideophyceac), O61mast XapaKTepucThKa, JICJICHAC Ha [1OJIKJIACCHI U ITOPSIJIKH.
ITops ok Hildenbrandiales (o01as xapakTepuCTHKA, TIpeJICTABUTENIN ).
ITopsiaxu Acrochaetiales (Ha TpUMEpe Audouinella), Batrachospermales (001
Batrachospermum), Corallinales (o0mas XapakTepUCTHKA, pasKHeiiIe TpeICTaBuTENN),

(Glaucocystophyta)

emectsa. Ipencrasuren (C 'yanophora, Glaucocystis).
¥ WX crpoeHue. PasMHOXKCHHC, JHU3ZHEHHbIE IHAKIIbL.
1 1 rops k. DHIOTCHETHIECKUE CBA3H.

orphyridiales.
Rhodochaetales (1a 1puMepe Rhodochaetae),

as XapaKkTepHCTHKA, OCOOCHHOCTH AKHU3HEHHOI'O
Nemaliales (oOmias xapakTepucTHKa, [IpeICTaBUTENH),

IIUKJIAa
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Palmariales (o0mias XapaKTepucThKa, 0COBEHHOCTH JKI3HEHHOTO TMKIIA Ha npumepe Palmaria), Thoreales (oOmast XapaKTepucTuKa, BaKHEHIIME
HpelICTaBI/ITGIIH).

[TopsiIoK Ahnfeltiales (o0mas XapaKTeprCTHKa, JKU3HEHHbBIA KL Ahnfeltia),

[Topsiiku Bonnemaisoniales (o0mast XapakTepucThKa, Hpe)ICTaBI/ITeIII/I), Ceramiales (o0mmas XapakTepucThKa, SKM3HEHHbIC TTMKIIbI Polysiphonia.,
Ceramium), Gelidiales (oOmast XapakTepucTuKa, JKU3HEHHBIN 1K Ha IPEMEPE Gelidium), Gigartinales (oOmiast XapakTepUCTHKA, JKA3HEHHbBIE IIUKIIbI
pa npumepe Mastocarpus, Chondrus, Dumontia), Gracilariales ~ (oOmiast XapakTepucTuKa Ha npuMepe Gracilaria), Plocamiales (00Omias

XapaKTeprCTuKa, BAKHEHIINE npemTaBmenH), Rhodymeniales (oOnirasi XapaKTepruCThKa, BAKHEHIITNE HpCD’,CTaBI/ITCIII/I).

3esieHbIe BOJOPOCIH. O6masi XapaKTepucTuKa. Hogpble TEHJCHIUHA B crcTeMaruke 3eJCHBbIX BOJIOPOCIICH: JCIIOJIB30BAHNE OpUCHTALAH
GazabHbBIX TE ¥ XKIYTHKOBBIX KOpHEH U 0CcOBGEHHOCTEN MUTO3a A [ETOKHMHE3a KaK KpUTCpres Juist Kjaccupukanuu B 1ot rpymme. OTACIBI 3eJIeHbIC

BOJOPOCIIH (Chlorophyta) 1 XapoBble BOLOPOCIH (Charophyta). UepThl CXOJCTBA U paznuuust (CTPOCHHMC JKTYTHKOBOI'O annapara, 0COOEHHOCTH JICICHUA
KJICTOK, CUHTE3 LeJUII0JI03bL, (pepMEHTBI IEPOKCHCOM 1 ap.).

Orien 3eenbie BOA0pocIn (Chlorophyta)

O6mast XapakTepucTnKa. OcoOGeHHOCTH CTPOCHNUS JKTYTHKOBOIO annapara. Tunpl  ddepeHnuai rajuioMoB. KiierouHas CTCHKA, J1pO,
XJIOPOILIACTBI, TMIMEHTD, saracHbie MpoyKThl. CTPOCHUE MOHAJIHBIX KJIETOK, 0CcOOEHHOCTH CTPOCHNUA JKT'yTHKOBOTO anmapara. KieTouHoe ACJICHHC.
Pa3sMHOMKEHHE, HKU3HCHHBIC IIMIIBL [IpUHLIKTIBL BbIICICHN KJIACCOB 7 TIOPAIKOB B pasAHbIX crcTeMax 3¢JIeHbIX BOJIOPOCTIEH.

Iace Prasinophyceac. O6beM ¥ TIOJIOKEHUE npazuHOGUIMEBBIX B pa3IMuHbIX CHCTEMAX 3eJICHBIX BOJIOPOCIICH. O6mias XapaKTepucTuKa.
OcHOBHBIE TPEJICTABUTCIH.

Knace Ulvophyceae. OO61masi xapaKTepucTiKa, jesienre Ha mopsiiky.
TTopsiJIoK Codiolales (=Ulotrichales). O6mas XxapaKTeprucThKa. OOBEM IOPS/IKA, Er0 TOJIOKCHIC B CHCTEMAX 3CJICHDIX BOJIOPOCIIEH. Baxxaennme
[pe/ICTaBATENH .

[opsinox U lvales. OOIas XapaKTeprucTHKa. OcoBEHHOCTH KTYTHKOBOTO anapara. Ku3HEHHbIC il OOBeM mopsiika u ero MecTo B
pasIMUHBIX CUCTEMaX eIICHBIX BOJOPOCIICH.

[Topsiaku Bryopsidales 1 Dasycladales. UYepThl CXOJCTBA H paznaIas, 0COOCHHOCTH CTPOCHUA TaUIOMa, JKA3HEHHBIC IHIJIBL, BOKHEHIINEC
[pe/IcTaBA TN, [ToNoXKEHNE B Pa3IAUHbIX CHCTEMAX eJICHBIX BOJLOPOCIICH.

[Topsiiok Cladophorales (:Siphonocladales). O611ast XapaKTepucTuKa, [OJIOMKEHHIE B CHCTEME, OCHOBHDIC [1pe/ICTABUTEIH.

[TopsioK Trentepohliales. O6m1as XapaKTepucTuKa, 0OBEM, TIOTIOKCHIE B PasIAIHBIX cucTeMax.

KK tace Trebouxiophyceae. O6m1ast XapaKTepucTuKa. Jlenenne Ha HOPSIKA.

[TopsiioK Trebouxiales. O0mas XapakTepuCTAKA. OCHOBHBIE TIPEICTABATCIIH. 3gavenue B pUpoOJIC.

[Topsijiox Chlorellales. Ofuas XapaKTepHCTAKA. OcHOBHBIE TIPEICTABATEIIH. JKOJIOTHs ¥ 3HAUCHUC.

[Topsinok Prasiolales. O0mas XapakTepucThKa, 0COBEHHOCTH KA3HEHHOTO IAKIIA, Ipe/ICTaBUTEIH.

ICtace Chlorophyceae. O6mas xapaKTepucTiKa. JKoNoTUs ¥ 3HAYCHUE. [ IpUHIKATIB! BHICTCHNA NIOPSLIKOB.

[Tops oK Sphaeropleales. O6m1as XapaKTepucTuKa. OCHOBHBIE TIPEJICTaBUTCIIN (Pediastrum, Hydrodictyon, Scenedesmus, Sphaeroplea).
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Iopsiox  Chlamydomonadales. O6miast  xapakTepucTuKa, OJIHOKJIETOYHbIE M KOJOHHaibHble (opMbl. PacnpocrpaHenue, BaxHEHINe
npejcrautesi. Bujb poga Chlamydomonas xak 00bEKT IT€HETHYECKUX UCCIIC/IOBAHHUM.

[Topsiiox Chaetophorales. O6mmast xapakrepuctika. O0beM nopsiaka. Baxxuennme npeacTaBuTeIu.

[Hopsiyiok Oedogoniales. OO6mast xapakTepucTka, 0COOEHHOCTH CTPOEHUSI MOHAHBIX CTaJMK. BaxHenmne npeacraBuTeliu.

Oren Xaposbie Bogopociau (Charophyta

O6m1as xapakrepucTuka. Baxkneinmie Kjiaccsl U HOPSIKH.

Knace Zygnematophyceae. Ilonoxenne KOHBIOraT B PA3IMYHBIX CHCTEMax 3€JCHBIX — BOJOpocied. OCOOEHHOCTH TOJOBOIO IpoIecca.
I [puiinIbl BBIACIEHHUS TOPSIKOB.

[Topsimox Zygnematales. Obmast xapakrepuctka. O0BbeM NOps/Ka, MHOIOKJIETOYHbIE M OJJHOKJICTOYHBIC MPE/ICTABUTEIIH.

[lopsmox Desmidiales (O0mast XxapakTepucTiKa, pacipoCTpaHeHUE, BAKHEHIINE POJIbI).

Knacc Coleochaetophyceae.. O6mias xapakTepHCTHKa, TOJOKEHHE B PA3JIHUHBIX CHCTEMaX 3€JIeHbIX Bopopociei. [peicrapuresy.

Kiace Charophyceae. ITopsiiox Charales. TakcoHOMHYeCKHil paHI XapoBBIX BOJOPOCIEH, HX MECTO B Pa3jMyHBIX cucTeMax. OcoOEHHOCTH
CTPOCHHUS TAJIOMA U TTOJIOBBIX opraHoB. Pacnipocrpanenue. Baxunelnme rnpeacTaBuTeiu.

Nmnepusi Xpomanbseositel - Chromalveolata

O6mas  xapaktepuctuka. O6bem rpynnbi: IlaperBa  AnbBeosnobuontos, Crpamuuonmi, otaenst Ipumnesnopuros, Kpunrodpuros,
XJ10papaxHuopuTOB.

[apcrBo Crpamunonmni (Stramenopila)

Oraen Oxpogurosbie Bogopocau (Ochrophyta)

O6mu1as xapaktepuctuka. OCOOCHHOCTH CTPOCHHUSI KI'YTHKOBBIX KJIETOK, IIJIACTHJI, TIMIMEHThI, 3aIlaCHbIC BEIIECTBA. JIe/IeHHe Ha KI1acChl.

Kiace Chrysophyceae: 0COOEHHOCTH CTPOCHMS KJICTKH, IHIMEHTBI, 3allacHble BEHIECTBA, Pa3MHOMKEHHE, 00PAa3OBAHUC OKPEMHEIIBIX HHCT.
VpoBuu opraumzanud Tamioma.  Jlemenwe — na  nopsukd:  mopsinkd  Ochromonadales (Baxueidimme npexncrasutenn), Chromulinales,
Chrysosphacrales, Hibberdiales, Hydrurales.

Kiace Synurophyceae. O0mast xapakrepuctika. OCHOBHBIE IPEJICTABUTEIIH.

Kiace Tribophyceae (=Xanthophyceae). OcoOEHHOCTH CTPOCHHUS! KIICTKHU, IIMTMEHTbI, 3allacHble BEIIECTBA, Pa3sMHOKEHHUE, 0OPA30BAHUC LIKCT.
VpoBHH oOpranuzaiuu Taioma. JleseHue Ha nopsake M BaxHedmue npencrasutenn: Chloramoabales, Rhysochloridales, Heterogloedales,
Mischococcales, Tribonematales, Botrydiales, Vaucheriales.

Kuacce Eustigmatophyceae. O61ast xapakTepucTika, BaxHelnme npeacrasuresa Polyedriella, Eustigmatos.

Kunacce Bacillariophyceae. OO1mast xapakTepucTiKa, 0COOEHHOCTH KIYTUKOBBIX CTa[Mi, CTPOEHHMs KIIETOYHOTIO MOKPOBA, MUTMEHTHI, 3allaCHbIC
BEIECTBA, Pa3MHOXKeHMe, obpasoBamue aykcocnop. Jlpwkenne jpmaromeir. OcnoBuble mopsinku: Thalassiosirales, Coscinodiscales, Melosirales,
Chaetocerotales, Fragilariales, Tabellariales, Cymbellales, Naviculales, Bacillariales u ap.

Knace Raphidophyceae. O6uiast xapakrepucTika, BaxHeinme npeacrapurenn (Goniostomum, Vacuolaria) .

Kiacc Dictyochophyceae. O0mniast XapakTepucTHKA.
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Knace Fucophyceae (=Phacophyceae). O6mias xapakrepuctiuka. CTpoeHHE KICTKH, IMTMEHTBI, 3allaCHble BEMECTBA, (PEPOMOHDI, pa3sMHOKCHHE,
KU3HEHHbIC 1KLL CTpoenue TaioMoB. Pactipoctpanenue. Poiib B Ipuposie ¥ B XKU3HM yeioBeka. DUIIOreHeTHUYECKUE CBsI3U. JleeHne Ha nopsiiku:
Ascoseriales, Cutleriales (na npumepe Cutleria), Desmarestiales (xapakTepiucTHKa NOpsijika, BaxHelme npejcrasurenn), Dictyotales (ocobennocT
JKM3HCHHOr0 1MKiIa Ha npumepe Dictyota), Ectocarpales (xapakrepucTuka MOpsyIKa, JKM3HEHHBIA IMKIJI, OCHOBHBIC Tpejcrasutesin), Fucales
(XapaKTepucTHKa HopsijIKa, Bakueinue npejcrasurenn), Ischigeales, Laminariales (xapakrepuctuka nopsyika, Bakueime npejicrasurein), Ralfsiales,
Scytothamnales, Sphacelariales (na mpumepe Sphacelaria), Sporochnales, Syringodermatales, Tilopteridales.

IapcrBo AnbBeosnoononTel (Alveolates)

Otnen lunodguronie Bogopocau (Dinophyta)

O6mas xapaktepuctika. OCOOCHHOCTH CTPOCHHUS KIETOUHBIX IOKPOBOB, sIpa, IUIACTH, XKI'YTHUKOB. PasMHOXKCHHE, JKU3HCHHBIC IIHKIIBI.
Pacnipoctpanenne. Kpacnble npunmpbl. Jlejenue Ha TOpsIKM ¥ BaxHeimme npejcrasutenn: Blastodiniales, Dinophysiales, Gonyaualacales,
Gymnodoniales, Lophodiniales Noctilucales, Peridiniales, Phytodiniales, Prorocentrales, Pyrocystales, Suessiales, Syndiniales, Thoracosphaerales.
dunoreHeTHUECKUE CBSI3N.

Oraen Xuopapaxaunodpurosbie Bogopocin (Chlorarachniophyta)
O6mas xapakteprctrka. OCOOEHHOCTH CTPOCHHUS IIJIACTHL, HyKJIeoMopda. DKoIorus v snauenne. Baxueinme npe/icraBuTesiy.

Oraen [pumuesnopurossie (Fanropurosbie) Bogopocaun (Haptophyta (= Prymnesiophyta))
O611as XapaKTepUCTHKA, 0OCOOEHHOCTH CTPOCHUSI MOHA/IHBIX KJICTOK, IIJTACTHJL, TIOKPOBOB, 3aIIaCHBIE BEIECTBA, KU3HEHHBIC [IMKIIbL. DKOJIOTUS 1
snavyenne. Kiacenl Prymnesiophyceae, Pavlovophyceae. Baxneimue npejicraBuTeNu.

Oraen Kpunrodurossie Bopopocau (Cryptophyta)
OO611as XapaKTepucTHKa, OCOOEHHOCTH CTPOCHHsI KIETOK: MOKPOBBI, XKI'yTHKOBBIH anmnapar, mIacTH/Ibl, HyKJIeoMop(da, MArMeHTDI, 3aracHbIe
BCIIIECTBA, CTHIMa, PA3MHOXEHHE, paclipocTpaHeHne. BaxkHelue npeicTaBuTeliu.

Nmnepus Jxckapat (Exavates)

Oraen DBrienospie Bogopocin (Euglenophyta)

O6uas XapaKTepUCTHKa, OCOOEHHOCTH CTPOCHHSI JKTYTHKOB, KJICTOYHOM CTEHKH, IUIACTHJ, CTHIMBI, JNeleHUs sapa. [IurMenTsl, 3amacHble
BEIlCCTBA, DAa3MHOXKEHHWE. DKONOTMs W 3Havenue. JleneHue Ha MOPSJIKH, BaxHeiflmwe npejctaBuTenn: mopsaku Euglenales, FEutreptiales,
Euglenamorphales, Rhabdomonadales, Sphenomonadales, Heteronematales.
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