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Indopmauis npo kype

Hucuunnina "EBomouis HaciHHUX pociun" (aHIITiHCHKOI0
MOBOK0) € HOPMaTHBHOIO JMCLHMILTIHOIO, sIKa BHK/IAIAEThCs
3a  OCBiTHBO-NpodeciiiHoio mporpamoro  «BoTaHika» 3
creuiansrocti 091 Bionoris ta Gioximis y 1 cemectpi B
00cs3i 4 kpenuti (3a ECTS).

Koporka anorauis kypey

Kypc mnpucBsyenuii BUBYEHHIO icTOpil Ta Cy4acHOro
PI3HOMAHITTS TOJIOBHOI TPYMH BHIIUX POCIHH — HACIHHHMX
pociuH. MU po3IIsHEMO OCHOBHI XapaKTepHCTHKH
(enoTumy HaCiHHMUX pOCIWH, sKi 3acTOCOBYIOTH JJIs
eBOIOUIIHOT cucTeMaTuiu. Y dokyci 1boro Kypey 6yayTh
HalOLIbI AMCKYCIHHI NHTaHHS CHCTEMATHKH, HEBHUpIlIEH]
npodaemu, HalapeBHiI i HalnporpecUBHIIi
[peCTaBHUKH, & TAKOK METOJ0JIOTIUHI KOH(pOHTALIT MiXK
PI3HMMH  MeTOAaMH jociikeHHs. Jlis  ycrilmHOro
MPOXOJKEHHS IBOTO KypCy, CTYIEHTH MOBMHHI BUKOHATH
TPH IHJMBIyaTbHi 3aBIaHHA (TPU MOJIYJI) i B3ATH yyacTsb
y 8 ceminapax.

Meta Ta uiji kypey

Mertoro kypcy € popMyBaHHS y CTYAEHTIB HiTiCHOTO
pO3yMiHHS pe3yJIbTAaTiB Mera-CHCTeMAaTHKH HACiHHMX
POCIIMH Ta PO3BUTOK 3JaTHOCTI [0 3acTOCYBaHHS
aJIeKBaTHUX METOJIB CUCTEMATHKU POCIIHH,

OCHOBHMMH 3aBAAHHSAMH BHBYEHHS JUCLMILIIIHH
"EBomouis HacCiHHUX pocauH" e:

» chopMyBaTH y CTYJAEHTIB CHCTEMY 3HaHb OO
METOMIB Ta TPHHLMIIB CHCTEMATHKH HACIHHUX




POCIIHH;

» 3’sCyBaTH I'OJIOBHI pe3y/IbTaTH CHCTEMATHKH HACIHHUX
POCIIMH Ta Cy4acHy npodieMaTHKy:;

» 03HaHOMHTHCS 3 TEOpisMH IIOAO0 ICTOPHYHOIO
PO3BUTKY OCHOBHUX TAKCOHIB HACIHHUX POCIIUH;

» HABUMTHCS aHami3yBaTH OyHOBY BereTaTMBHHX i
reHepaTHBHUX OPraHiB POCIUH 3 MO3MLIT €BOMIOLIHHOT
TAKCOHOMIT.
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Tpusajicrs Kypey

1 cemectp

Obcesir kypey

120 ron, 3 skux 32 nekuiliuux, 16 nmpakTHuHMX, 72 ro.
camocti#inoi pobotu. Kpeautie ECTS — 4,

OuikyBaHni pe3yibTaTh
HABYAHHS

[Ticaa 3aBepiueHHs ULOTO Kypey y 3100yBava MOBUHHI
chopmyBarucs 3araibHi i (GaxoBi KoMmmeTaHwuil, 3rigHo 3
BuMoramu OITIT "Boranika":
3KO1. 3narnicTs mpauioBaTi y Mi’HApOIHOMY KOHTEKCTI.
3K02. 3narmicre BuKOpuCTOBYBaTH iHdopmaiiiHi Ta
KOMYHIKaLiifHi TeXHOIorii.
®KO03. 31aTHICTB KOpHCTYBaTHCS Cy4YacHUMH
iHpOpMALIHHUMH  TeXHOIOTiAMH  Ta aHali3yBaTH
indopmanito B ramysi Gionorii i Ha Mmexi MpeaMETHHX
rajayseu.
©K 11. 3paTHicTh 0 OLIHKK CTYKTYpHOrO, (hIOPHCTHKO-
TAKCOHOMIYHOTO | CHHTAKCOHOMIYHOTO (hiTOpi3HOMAHITS B
KOHTEKCTI 30epexkeHHsi GloMOriYHOro pi3HOMAHITTS Ta
3’ACYBaHHS WIAXIB HOro eBomoNil,

[Iporpamani pesyiabsraru HaBuaHHS
[TIPO1. Bonoxiti nepikaBHOK Ta iHO3eMHOIO MOBaMH Ha
PiBHi, 1OCTaTHBOMY JUIsi CHiAKyBaHHA 3 mpodeciiinux
MUTAHb T MPE3eHTAallii pe3yJIbTaTiB BIACHUX JOC/iIKEHb.




[1P02. BuxopucroByBati 6ibniotexku, iHGopMariiai 6azu
JaHWX, IHTEpHET pecypcH I TMOUIyKYy HeoOXimHol
iH(opmaltii. ‘

[TP06. AmnanizyBatu Oiomoriusi SIBHILA Ta IPOLECH HA
MOJIEKYJISIPHOMY, KJIITHHHOMY, OpraHiaMeHHOMY,
[MOMyJsIAHO-BHA0BOMY Ta OiochepHOMY piBHAX 3 TOYKH
30py (pyHAaMeHTambHMX 3arajlbHOHayKOBMX 3HaHb, a
TAKOZK 3@ BHKOPHCTAHHS CrielliaIbHUX CYYacHHMX METOJiB
JOCITiIKEeHb.

[TP14. JlorpuMyBaTHCh HOPM akaaeMi4uHol 106POUECHOCTI
MiJl yac HABYAHHS Ta NPOBA/UKEHHS HAYKOBOI JisUIbHOCTI,

3HATH  OCHOBHI  MpapoBi  HOPMH  ILIOAO  3aXHCTY
IHTEJICKTYaJILHOT BIaCHOCTI.
[TP16. Kputuuno ocmucaoBaTd Teopii, NPHUHIIKIIH,

METOAM 3 Ppi3HUX ranyseil Oiosorii mast BUpiLIEHHs
NpakTHYHUX 33724 i npobeM.

[TP17. Bwmitn ouiHioBatH CTyKTYpHe, ()IOPHCTHKO-
TAKCOHOMIYHE, CHHTAaKCcOHOMiuHe (iTopi3HOMaHITS Ta
IJISIXH HOTO eBOMIOLIT.

[IP18. BHKOpPHCTOBYBATH POCIMHH  SIK MOJEINbHI
00’€KTH HAayKOBOTO JIOCTIKEHHsS [Uls BHPilIEHHS
MpoOJIeMHUX MUTaHb B rayiy3i OOTaHIKH.

POCIHHH,

Karouosi ciioa BHLLU  POCIAMHH, CYIHHHI I'OJIOHACIHHI,
nor\'pm‘OHaéiHHi, OJIHO/I0JTBHI, JBOJAOJBHI
dopmaT Kypcy OYHHH
OPOBEICHHS JIEKIIIH, MPaKTHYHUX 3aHsTh | KOHCYJIbTAILIH
Temun Hageneno y Tabmmui 1 i 2
IMincyMKoBHii KOHTPOJIb, | 3K B KiHIli ceMecTpy
popma _
[IpepexBiznTn Buxnanauus xypcy "EBoutouis HaciHHHX — pociMH"

Oasyerbest Ha 0a30BUMX OOTAaHIYHHX 3HAHHAX CTY/IEHTIB, a
TAKOK 3HAHHAX 3arajibHOi rpaMaTHKH aHTJIiHCEKOT MOBH.

Hapuanbui MeToam Ta | JeKuis, npeseHTauis  (itocTpaiis,  JIeMOHCTpallis),
TeXHiKH, fIKi OyayTh MOsACHEeHHsA, caMocTiiiHa poboTa, aMcKycis, UMppPOBI
BHKOPHCTOBYBATHCS Ml | METOIM HABYAHHS.
4a¢ BHKJIAJAHHS KYpCy
Heo0xiane obagnanns | nepcoHanbHHU KOMIT 10Tep, 3arajbHOBKHBaHI

KOMI'FOTEPHI NPOrpamMy i onepariiHi CHCTEMH, POEKTOP.

Kpurepii oninoBanus
(OKpemMo 11151 KOKHOTO

OuintoBaHHs npoBoauThess 3a 100-6anbHOIO MIKANIOLO.
PiBeHb 3HaHb CTYAEHTIB OUIHIOIOTb 3a pe3yJIbTaTaMH |




BH/1Y HABYAJILHOT
AisILHOCTI)

MOTOYHOI0 KOHTPOJK) LIIAXOM OLIHIOBAHHS MPaKTHYHHX
pobit (20 GaniB 3a nonoBias 3 mpesenTtauicro Ta 20 Ganis
38 AaKTMBHY y4YacThb Yy [AMCKYCiIX Ta BHKOHAaHHs
NPaKTHYHUX 3aBJaHb YNPOJIOBX CEMeCTpy, 30Kpema
popmymroBanHs npobneMHMX 3anuTaHb, podoTa 3 6azamu
JaHUX, aHajli3 HAYKOBHX MyOiKaliif) Ta TphOX MHCHMOBHX
3aBiaHb (o 20 OGaniB KOXHe), SKi BUKOHYIOTHCS
HANPUKIHII KOXHOro Mojyns (ece, MeHTaJlbHA Kapra,
TECTOBI 3aBaHHA y cuctemi Moodle).

OuinioBaHHs MUCBMOBHX MOIY/IbHUX 3aBAaHb:

0 Ganie — 3aB/jaHHs HE BHKOHAHO,

[-3 Gamu — CTyZeHT He BHKOHAB 3aBJaHHS a00 BHKOHAB
HE3a/10BUILHO,

4-6 GauiiB — 3aBJIaHHs BUKOHAHO Oijblle HIXK HAMONOBHHY,
MICTHTb 3HAYHI MOMUIIKH, MTUTAHHS HEPOZKPHUTE MMOBHICTIO,
7-10 Ganip — 3aBAaHHs BUKOHAHO 3HAYHOIO MipOKO, MOXKE
MICTHTH JIesiKi HETOYHOCTI.

Tecrose 3aBnanHs cknanaerbess 3 20 muTaHs Ha BHOGIp
rnpasuiibHOI Bianosiai (MCQ) o 1 6any koxHe.

Ouinka gonosigi: 1-5 GaniB — gonoBims He pPO3KpUBaE
nuTaHHs, oOMe)KeHa 3a 3mictom, 6-11 GaniB — MomoBiab
YACTKOBO PO3KPHMBAE TIMTAHHA, aje MICTHTh OaraTto
3MICTOBHHX H MOBHMX MOMMIOK, IO HE JO03BONSE il
pPEKOMEHIYBaTH SK JUKepeno KOpekTHOI iHdopmarii; 12-
|5 Gani — MOMOBiAB BUKOHAHA Gijblle HOK HAONOBHHY,
MICTHTH MpaBHJBHI GakTh i JorivHi 38’I3KM, alie Bce Lie
HEINoBHa | He Mo30aBieHa MOBHUX MOMMIIOK; 16-20 GamiB —
J0T0BIAb 3/1e01bIIOro KOPeKTHA, 3MICTOBHA, I'PYHTYETHCS

|Ha BKa3aHUX HAYKOBMX JDKEpenax, MOXKIHMBI JesKi

HETOYHOCTI.

Ouinka  MpakTUYHUX  3aBJaHb: AaKTHBHAa  poOoTa
OLIHIOETbCS MakcHUMyM y 8 GamiB 3a cemecrtp, ycrmimme
BHKOHaHHSI KOXKHOTO i3 TPhOX 3aBaHb — 10 4 Oais.
[IpakTiyni poGoTH, siki Oynu MNpOMyIIeHi CTYIEHTOM,
MoBUHHI OyTH BIANpPALbOBaHI YIPOIOBK CEMECTPY.
CamocriiiHa poGoTa OLIHIOETbCS 3a MiArOTOBKOK 0
NpakTHYHUX poOIT, a TAaKOK 3a BKJIFOUEHHAM [HTaHb,
BMHECEHUX HA caMOCTiifHe OnpaloBaHHs, 10 MOIYJIBEHOIO
| THIZICYMKOBOIO KOHTPOJIIO.

IInranus g0 icnury
(3amipiB 3HAHB)

OnuryBaHHs

AHKeTYy-OLIHKY 3 METOIO OLIHIOBAHHS SKOCTi Kypcy Oyne
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] HaJIaHO MiCJIsi 3aBEPLUEHHIO KYpCY

Tabnuus 1
Cxewma kypcy "EBostonist HaciHnux pocaun”
Jliteparypa | Tep-
: : / pecypc MiH

2 | Tema 3aHATH ®opma isnbHOCTI peeyp
> : U1 BUKOHA
= | (nmepenik MUTaHb) Ta 00CAT roAUH
% BUKOHAHHS | HHS,
£ 3aBJaHb THKHI

3microBuii moayas 1. METOAU CUCTEMATUKU HACIHHUX POCJINH

1

Tema 1. Origin and main
synapomorphies of seed plants.

Jlekuii — 2 rop,
camMocT.pod. — 2 roj

1

2 | Tema 2. Vegetative body of seed | Jlekuii — 2 rop, 1
plants. Morphological novelties of | npakT. po6. — 2 rog,
a shoot. caMocT.pob. — 2 roa

3 | Tema 3. Biomorphology and Jlexuii — 2 rop, 1
ecology as a tool for systematics | camocT.po6. — 3 rog

4 | Tema 4. Anatomy as a tool for Jlexkuii — 2 ron, |
systematics. Genesis of eustele | IpakT. pod. — 2 rox,

| caMocCT.po0. —4 roa

5 | Tema 5. Reproductive cycle of Jlexuii — 2 rox, 1
seed plants. Male and female caMocCT.pod. — 3 rog
gametophytes. Pollination and
fertilization.

6 | Tema 6. Reproductive  Jlexuii — 2 rop, 1
morphology in seed plants | IPaKT. pod. — 2 rof,
systematics. Fructifications of | caMoCT.pod. — 4 roa
gymnosperms. Origin of a seed

3microBuii moayas 2. EBOJIFOIISI I'OJIOHACIHHUX POCJIMH

7 | Tema 7. Main extant clades of | Jlekuii — 2 roz, 1
gymnosperms. Cycadopsida and | npakr. po6. — 2 roz,
Ginkgoopsida camocT.po0d. — 3ron

8 | Tema 8. Pinopsida and Jlexuii — 2 ropx, 1
Gnetopsida. Anthophyta clade caMocT.pob. — 4 rox

9 | Tema 9. Extinct gymnosperms. Jlekuii — 2 rop, 1

The problem of ancestral group of
angiosperms

camMocT.po0d. — 2 roa

3micToBuii Moy b 3. DijoreHisi Ta eBOIIOLISA HOKPHTOHACIHHUX POCTHH

10

Tema 10. Origin and evolutionary
trends in angiosperms. History of

Jlekuii — 2 ropx,
CaMOCT.p0b. — 2 rox




angiosperms systematics.
11 | Tema 11. Reproductive cycle of | Jlekuii — 2 roz, 1
angiosperms. Male and female [pakT. pod. — 2 roj,
gametophytes. Pollination and camocT.pod. — 2rox
double fertilization.
12 | Tema 12. Development and Jlexuii — 2 ropn, 1
evolutionary diversification of MpakT. pod. — 2 roz,
flower, inflorescence, fruit and camocT.pod. — 3 roa
seed.
13 | Tema 13. Early angiosperms. Jlexkuii — 2 rop, 1
Magnoliid clade, ANA-grade. npakT. pob. — 2 rox,
Monocot origin and evolution. camocT.pob. — 3 roa
Synapomorphic characters of
vegetative body and flower of
Monocots.
14 | Tema 14. Eudicots and Jlexwii — 2 rox, 1
synapomorphies. Basal Eudicots. | camocT.po6. —2 rox
Rosid and asterid dichotomy.
15 | Tema 15. Rosid phylogeny. Jlekuii — 2 ron, 1
Subclades fabids and malvids npaxT. pod. — 2 royx,
caMocCT.po0d. — 3 roa
16 | Tema 16. Caryophyllid and Jlexuii — 2 ron, 1
asterid phylogeny. Subclades camocT.pob. — 2 roa
lamiids and campanulids.
Tabmuns 2
Temu npakTHUHUX 3a8:4TE 3 Kypcy "EBosnioiis HaciHHUX pociuR"
Ne Ha3zga Temu Kinbkicts
3/m rOAMH
1. | How does morphology of vegetative organs serve for seed plants 2
systematics?
2. | Does plant anatomy really matter in seed plant systematics? 2
3. | How did gymnosperms evolve and why did they mainly die out? 2
4. | Flower and fruit morphology in seed plant systematics: 2
conservative vs. adaptive features of them
5. | Evo-devo-approach; embryology as a data source for seed plant 2
systematics
6. | Evidences for ancient status of early angiosperms 2
7. | Monocots as a basal clade of angiosperms: are they really less 2
specialized then eudicots?




[ 8. | Eudicots as a major clade of angiosperms \ 2

Short summary of the course in English

COURSE TITLE

SEED PLANT EVOLUTION

COURSE
DESCRIPTION:

This course is mandatory for the 1% year's students of Master
program on Botany.

Course composes of 16 lectures and 8 seminars. Course is
supplied by all necessary learning materials on Moodle LMS.

The course covers the history and the present state of the
major group of the land plants, the seed plants. We will regard the
main phenotypic characteristics of seed plants applied for the
evolutionary systematics of this group. Focus points are the most
disputable topics, the unresolved problems of plant systematics, the
most ancient and most derived groups, as also methodological
conflicts between methods of systematics. Students are required to
fulfill three individual home assignments, participate in all seminars
and pass a test set to grade this course.

Prerequisites of this course are knowledge on Botany, Plant
Anatomy and Morphology, Evolutionary Theory.

COURSE
LEARNING
OBJECTIVES:

The course aims to develop student' understanding of the
results of seed plant mega-systematics and their ability to apply the
modus operandi of plant systematics.

Students of this course will:

- know the main principles, sources, and methods of seed
plant systematics,

- explain current views on the origin and evolution of
seed plants,

- describe the main features of gymnosperms and
angiosperms and their sub-clades,

- be able to treat morphological and anatomical features
of the vegetative body of plants in the frame of the evolutionary
approach,

- be able to complete comparative analysis of the ovule,
seed, flower, and fruit,

- argue about a plant species as an evolving unity,
using specific terminology on the phenotypic features,

- predict the phenotypic features of a plant species
based on its place on the phylogenetic tree.

COURSE

Unite 1. METHODS FOR SEED PLANT SYSTEMATICS




OUTLINE OF
KEY TOPICS:

In the introductory part of the course, we find out origin and main
synapomorphies of seed plants according to ANGIOSPERM
PHYLOGENY WEBSITE
(http://www.mobot.org/MOBOT/research/APweb/) and APG IV
(2016). Then, we regard genesis of stelar organization and anatomy
of the vascular system and their bearing to the morphology of
vegetative body of seed plants. Later, we concern reproductive cycle
of seed plants, origin of female cone and seed, as also ovule, flower
and fruit evolution.

Unite 2. GYMNOSPERM EVOLUTION. In this part we
regard origin of Seed plants and evolutionary trends in the main
clades of gymnosperms: Cycadopsida, Ginkgoopsida, Pinopsida,
and Gnetopsida. The problem of the angiosperm ancestor is
concerned. The enigmatic extinct gymnosperms assumed as
potential angiosperm ancestors.

Unite 3. ANGIOSPERM EVOLUTION. In the third part, we
study angiosperm evolution, from early angiosperms and monocots
to eudicots. Here, we suggest main phenotypic features of each
clade (morphology, anatomy, chemistry, geography), and trends of
their evolution. Among angiosperms, the main sub-clades and the
most species-rich families are treated.

TOPICS OF
SEMINARS:

1.How does morphology of vegetative organs serve for seed plant
systematics?

2.Does plant anatomy really matter in seed plant systematics?

3.Flower and fruit morphology in seed plant systematics:
conservative vs. adaptive features of them

4.Evo-devo-approach; embryology as a data source for seed plant
systematics

5.How did gymnosperms evolve and why did they mainly die out?

6.Evidences for ancient status of early angiosperms

7.Monocots as a basal clade of angiosperms: are they really less
specialized then eudicots?
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