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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NPOorpaMMe HHIMKATOPAMH A0CTHKEHHS

KOMIIeTeHIIU

®opmupyemas
KOMIIeTeHIUA (C YKa3aHUeM
KO0/1a)

Kox u HaumeHoBaHue
HHIHKATOpPA
AOCTHKEHH S

KOMIETeHI[HHI

Pe3yabTaThl 00yueHus M0
JMCHUIINHE (MOIYJII0)

[TK-1. CniocobeH mpoBOAHTH
MPHUKJIATHBIC UCCIICIOBAHUS B
o0act pa3paboTKu U
YCOBEPIIICHCTBOBAHUS
JICKapPCTBEHHBIX CPEJICTB
(CHHTETHYECKHX,
OMOJIOTUYCCKHUX,
OHMOTEXHOJIOTHYECKHUX,
MIPUPOPOTHOTO
IIPOMCXOXKICHHS )

IIK-1.1. 3nanue ocHOB
MIPOBEICHUS TIPUKIIATHBIX
HCCIIeIOBaHUI B 001aCTU
pa3paboTKu U
YCOBEPIICHCTBOBAHHUS
JICKaPCTBEHHBIX CPEJICTB

IIK-1.2. YMmenne
MPOBOAMTD MPHUKIAIHBIE
HUCCIIENOBAHUSA B 001aCTH
pa3paboTKu U
YCOBEPIIECHCTBOBAHUS
JIEKapCTBEHHBIX CPEJICTB

OOyuaromuiics TOJKSH 3HATh:
HNPUHINIB paOOTHI
71a00paTOPHOTO 000PYAOBAHMS,
YCTPOMCTBO M MIPUHIHIIEI PAOOTHI
UCTIOJIB3yeMOro 000pyI0BaHUS;
IpaBUJia TEXHUKU OE30MacCHOCTH
npu paboTe Ha UCTIOIb3yEMOM
000py/I0BaHNH; BO3MOXXHOCTH
00J1aCTH UCII0JIb30BAHUS
anmapaTypsl 1 000pyJI0BaHHS IS
BBIITOJIHEHHUS OMOJIOrHYECKUX
UCCJIEJOBAaHHIA; BO3SMOXKHOCTH U
00J1aCTH UCII0JIb30BAHUS
anmapaTypsl 1 000pyJ0BaHHS IS
BBITIOJIHCHU A 6I/IOJIOI‘I/I‘~I€CKI/IX
UCCJIEJOBAaHUI; OCHOBHBIC
IMPUHIMUIIBI TIOATOTOBKU U
NPOBEICHUS TTOJIEBBIX PadOT
IIPUHLIMIIBI KOHTPOJISL pabOThI
OaKTepUIMIHBIX YCTaHOBOK,
XOJIOAUJIBHUKOB U TCPMOCTATOB;
YCJIOBUS XpaHEHUS! MUTATEIbHBIX
Cpea; NPpUHLUIIBI ITOATOTOBKH
JTMCTUIUTPOBAHHOW BOJIBI JUIS
MUTATCIIbHBIX CPEA

OOyuaromuiics JOIKEH YMETh:
UCIOJIb30BAaTh COBPEMEHHYIO
ammaparypy B J1a00paTOpHBIX
YCIOBMSIX JJISl U3YUYEHUS
’KHBOTHBIX UCCIIEIOBATh
pacTUTENIbHBINA MaTepua B
71a00pPaTOPHBIX YCIOBUSX C
UCIIOJIb30BAaHUEM COBPEMEHHOM
anmnapaTypsl; padoTaTh Ha
COBPEMEHHOM J1a00paTOPHOM U
MOJICBOM 00OPY/IOBAHUH;
TOTOBUTH MaTepHall s
1ab0paTOPHOro aHaln3a;
BBINOJIHATH MOJIEBBIE U
nmabopaToOpHbIE OMOTOTUUECKHE
UCCIIEIOBAHMS C MCIIOJIb30BaHUEM
COBPEMEHHOM anmaparypsl
MOJrOTOBUTh
TUAPOONOIOTHUYECKHE TPOOBI



[1K-1.3. Bnanenue
HaBbIKaMU MPOBEACHUS
MPUKIIAAHBIX
UCCJIEIOBaHUM B 00J1aCTH
pa3paboTKu U
YCOBEPIICHCTBOBAHUS
JICKApCTBCHHLBIX CPCACTB

W/WJK TIpenaparthl K
Ka4eCTBEHHOMY M
KOJINYECTBEHHOMY aHAIIU3Y,
OpraHu3oBaTh cOOp ¢
HOJHAA30PHBIX TEPPUTOPHIA
PUPOJHBIX 00Pa3IOB U
o0ecrieueHne uX XpaHeHHUs J10
OKOHYaHHUS UCCIIEIOBaHUS

OOy4aromuiicst JOHKECH BIAICTh:
uHpopmanuen mo
MCTIOJIb30BAaHUIO OCHOBHBIX THITOB
71a060pPaTOPHOTO U MOJIEBOrO
000pyIOBaHUsT; METOIaMHU
HCCIJIETOBAHMUS )KUBBIX CUCTEM,
MaTeMaTHYECKUMHU METOIaMH
00paboTKH pe3yabTaToOB
HaBBIKAMHU pabOTHI Ha
COBPEMEHHOU OPrTeXHUKE,
KOMITBIOTEPaX U KOMITBIOTEPHBIX
CeTsIX. MPUHIIUIIAMU PabOThI
COBPEMEHHOM anmnaparypsl 1
000pyI0BaHUs; METOIaMU
MCCIICIOBAHHS KUBBIX CUCTEM,
MaTeMaTUYeCKUMU METOJIaMU
00paboTKH Pe3yJIbTaTOB
MPEJICTABICHUSIMH O
COBPEMEHHOM 000pYI0OBaHUU
MOJIEKYJISIPHO-OMOIOTUYECKUX U
paboThI HA O0OPYAOBAHUY IS
W3YYEHHUS PACTeHUI U TPUOOB,
HaBbIKaMU pabOThI HA
COBPEMEHHOM 000py1I0BaHUU IIPU
OIMCAHUU U aHAJIN3E PACTCHUM;
OMOTEXHOJIOTMYECKHX
nabopaTopun HaBBIKAMU cOopa
npo0 PUTOIIaHKTOHA, OEHTOCA U
Makpo(UTOB C UCIIOIB30BAHUEM
CTaHJapTHBIX METO/UK,
¢ukcupoBanus npod u
MOJATOTOBKU UX ISl KaMepaibHOU
00pabOTKM; HAaBBIKAMH BEACHUS
JIOKYMEHTAIIUHU TIOJIEBBIX
HaOJIFOJeHNI HaBBIKAMA
MIPOBEJICHUS J1a0OPATOPHBIX
WCCIIEIOBAHUH U SKCIIEPTHU3
OMOJIOTMYECKOT0 MaTepuaa
HaBBIKAMHU 00€33apayKUBaAHHS
71a00paTOpHOIL MoCy bl U
HHCTPYMCHTOB



2. lleau u MecTO IMCHUIUIMHBI (MOYJIsI) B CTPYKTYpPe 00pa30BaTe/IbHON MPOrpaMMbl

[enu u3ydeHus: TUCUMUIUINHBI:

JuctimiinHa peanu3yercs B paMKax d9acTd, (OpMHpPyeMOH ydacTHHUKaMu 00pa3oBaTelbHBIX
OTHOIIICHUH.

JIJ1st OCBOCHWSI TUCHUTUIMHBI HEOOXOIUMBI KOMITETEHITUH, C(DOPMUPOBAHHBIC B paMKaxX U3y4eHUs
cienyromux aucuuiuinH: «l{utomorus m rTHCTONOTHsA», "BBeneHne B OHMOTEXHOJIOTHIO".
Komnerennuu copMupoBaHHBIC B PE3yJIbTaT JAHHON AUCIUTLTMHBI HEOOXOIUMBI JISI HU3y4CHUS
TaKUX JUCHUIUIMH Kak «®Ddwusnosoruss pacteHuil», «bHOJOrMYECKHE OCHOBBI CEJIBCKOTO
x03s1iicTBaY, «buoreorpadusy.

enr mucuurumHbl: CHOPMHPOBATH y CTYACHTOB IEJIOCTHOE NPEACTABICHHE O CTPOCHUU
pacTeHuii (BHEIIHEM U BHYTPEHHEM ), OMOJIOTHYECKOM MHOTO00Opa3uu paCTUTEIBHOTO MUPA.

HucuunnuHa n3ydaercs Ha 1 kypce B 2 ceMecTpe

3. O0beM TUCHUTLUIHHBI (MOYJIs) B 32a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKa/JieMIYeCKHUX UJIH ACTPOHOMHYECKUX YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy
o0yJaromuxcs ¢ nmpenojgaBaTeieM (10 BUIaM Y4eOHBIX 3aHATHII) H HA CAMOCTOSITETbHYIO
padoTy 0o0y4aommxcs

O6m1ast Tpy10€MKOCTh (00bEM) TUCIUILTUHBI COCTABIISAET 7 3ad. e1l., 252 akaj. .

Bcero yacos
O0beM TMCUMILIUHBI
OuHo-3204Hasi 00yUeHH s

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 252
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpEIoaBaTesiem:

JIEKLIUHA 16

MPAKTHYECKUX (CEMHUHAPCKHX )

J1a00PaTOPHBIX 20

apyrue popmbl KOHTakTHOH paboTsl (PKP) 1,2
Y4eOHBIX YacOB Ha KOHTPOIIb (BKIIIOYAs YaChl MOATOTOBKH): 34,8

JK3aMeH
Y4eOHBIX 9acOB Ha CAaMOCTOATEIbHYI0 padboTy odydaromuxcs (CP) 180

DopMbl KOHTPOJIS CeMmecTpsl

IK3aMeH 2

4. Conep:xkanue JUCHUIIHHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BHI0B Y4eOHBIX
3aHATHI

4.1. Pa3aenbl JUCHUILINHBI H TPYA0EMKOCTH 110 BUAAM y4eOHBIX 3aHATHH (B
aKaJeMH4YeCKHX 4acax)

Buabl y4eOHBIX 3aHATHI, BKIIOYAs
CaMOCTOSITEJIbHYI0 PA00Ty 00y4aroIMXcs ¥
Ne | HammeHoBaHme pa3iesia / TeMbl TPYA0E€MKOCTb (B Yacax)
n/n JTUCIUIIINHEI KonTakTHas padora ¢
npenogaBarteJaeM CP
Jlex IIp/Cem JIab
1 | Anaromusi u Mop(osorus 8 0 8 84
pacTreHuii
1.1 bBoraHuka Kak Hayka 1 0 0 14




1.2 PacrurenbHas kieTka. TkaHu 1 0 1 10
pacTeHui

1.3 BereraruBHsle opransl. Kopenb 1 0 1 10

1.4 TIloGer. Ctebenn 1 0 2 10

1.5 Jlucr 1 0 1 10

1.6 IBerok. ILlmox 1 0 1 10

1.7 Pa3mMHOXEHHE pacTCHU 1 0 1 10

1.8  Poct u pa3BuTHE IIBETKOBBIX 1 0 1 10
pacTeHui

2  CHcTeMaTHKA BBICHIHX 8 0 12 96

pacTreHuii

2.1 | Ucropus cucteMaTUKH pacTeHUN 1 0 0 20

2.2 | OOmas XxapaKTepUCTUKA BBICIIIUX 1 0 0 16
pacTeHui

2.3 CrnopoBbie OeccocynucThie 1 0 2 10

2.4  CrnopoBbl€ COCYAHUCTHIE 1 0 2 10

2.5 TonocemeHHbIE 1 0 2 10

2.6 OOmas xapakTepucTUKa 1 0 2 10
LBETKOBBIX. [ MIIOTE3bI
MIPOUCXOMKICHUS [IBETKOBBIX

2.7 Kunacc [IBynonbHbIe 1 0 2 10

2.8 | Knacc OnHom0abHbBIE 1 0 2 10
Hroro 16 0 20 180

4.2. Conep:xaHue TMCUMILUINHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMam)

Kypc eKumoHHBIX 3aHATHI

Ne HaumeHoBaHue Conep:xkanue
pa3nena / TeMbl
AMCHMILINHBI
1 Amnaromusi 1 MOP(OJIOTHS paCTEHHUI
1.1 DBoraHuka kak Hayka PaznooOpa3zue oprannyeckoro Mupa 3eMiu U poiib PacTeHUH B

o6uocdepe MIaHeThI.

- ABTOTpO(HBIE, TeTepoTpodHBIE U CUMOMOTPOHBIE
OpPTaHU3MBI, UX POJIb B KPYTOBOPOTE BEIIECTB U
npeoOpa3oBaHuy 3Heprun Ha 3emiie. Kocmuueckas
(TutaneTapHas) poJIb 3€JIEHBIX PACTEHUH.

- boranuka B cucreme OMOOTHYECKUX TUCIUIUIAH. McTopus
OOTaHUKHU.

- borannka kak cucTeMa AUCHUILTAH, BCECTOPOHHE U3yJaroIas
pacteHusi. OCHOBHBIE pa3ienbl 00TaHUKU: MOP(OIOTHs,
aHATOMMSI, CHCTEMATHKa, (PU3HUOIIOTHS, SKOJIOTHUS, SMOPHOIOTHS,
naneo00TaHuKa, (PUIOreHeTHKa, TeHETUKA PaCTeHUH, OMOXUMHUS,
ouoreorpadus. Posb 60TaHMYECKUX UCCIIEJOBAaHUH B
OMOJIOTHYECKOM MOHUTOPUHTE, OMOMH/MKAIINY, B TPAKTHKE
CEIILCKOIr0 X03MCTBa, MEAULINHE, OMOTEXHOJIOTHH.
[lepcneKTUBBI Pa3BUTHS COBPEMEHHOM OOTAaHHUKH.
Heo6xoauMocTh 0XpaHbl ¥ paIlHOHATEHOTO UCTIOIb30BaHUS
pacTUTENILHOTO MUpA.

- OcHOBHBIE YepThl pacTeHuil. PaznooOpa3ue pacteHuil. YpoBHH
MOp(OJIOTHYECKOM OpraHu3aiuy pacTeHuil. OHOKIETOUHBIE,
HEKJIETOYHBIC, KOJIOHHAIbHBIE 1 MHOTOKJIETOUHBIE OPTaHH3MBI.
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Hwusmme u Beicine pactenus. O0mme yepThl OpraHu3aiim
TUMAYHOTO CEMEHHOT'O PacTeHHUSI.

1.2

PacturenpHas kierka.
TkaHu pacTeHuit

- Kitetka — ocHOBHas CTpyKTypHas u QyHKIIMOHAIbHAS SIMHHUIIA
pactenus. Victopust u3ydeHus KJIETOYHOTO CTPOCHUS PACTEHUH.
OOm1ast opraHu3anus pacTUTEIbHOMN KIIeTKU. OTIHYHs
PaCTUTEIBHOM KIIETKU OT KJIETOK KUBOTHBIX U IPUOOB.
OcoOeHHOCTH CTPOEHUS OMOJIOTHYECKUX MEeMOpaH.
MembpanHas opranusanus npororuiacta. Bzaumocssizu
MeMOpaH-HBIX CTPYKTYp MPOTOIIACTa. SIApO pacTUTEIHHOM
kieTku. Ero cTpykrypa, 0cOOEHHOCTH XUMHU-YECKOTO COCTaBa U
GbyHKIHN.

- OCHOBHBIE OpraHeslIbl PACTUTEIBHON KICTKU U UX (PYHKIIHH.
[Dnactuabl. TUIbL 3peiIbIX IACTUI, UX
CYOMUKPOCKOKOIIUYECKAsl CTPYKTYpa U OMOJIOTUYecKasi poJib.
OCOOEHHOCTH CTPOEHUS KaXKIOT0 THIIA 3PEIIbIX ITACTHUI.
[TurmenTsl mIacTuA. XJI0pOIJIacThl, UX CTPYKTYpa U (PYHKLIHUU.
[lepBuuHbI (aCCUMUISILIMOHHBIN) Kpaxmail. OHTOreHes3 u
B3aMMOIPEBPALIECHUS TIACTH. DBOITIOIMOHHOE
MIPOUCXOXKACHHUE TUIACTU]T U MUTOXOHIPUIA.

- Bakyosns. Bo3HukHOBeHHE Bakyosiel U uxX QyHKIUU.
Tonomuact. Kierounslii cok u ero coctaB. OcMOTHYECKHE
SIBJICHUS B KJIETKE U UX Ouonorunueckoe 3HaueHue. [lonarue
Typropa. [IpakTuueckoe uCnob30BaHuE BEIIECTB KJIETOYHOTO
coKa.

- Kiterounast o60siouka. CBoiicTBa M (DYHKITUHU KICTOYHOMN
0005104Kkl. XUMUYECKUN COCTaB U MOJIEKYIIIpHAsl OpraHU3aIus
000s10uk. CUHTE3 U TPAaHCIIOPT KOMIIOHEHTOB O0OJIOUKH.
buonoruueckas pons kiaetounoit odonouku. [lonstue 06
aroIJyIacTe U anolyIaCTUYECKOM TPAaHCIIOPTE.

- ®opMuUpOBaHHE TTEPBUYHON 000TOUKH MPH LIUTOKHUHESE.
[imasmoaecMbl U niepBUYHBIE MOPOBbIE MO, [loHATHE O
CUMILIACTE ¥ CUMILJIAaCTHYECKOM TpaHcropTe. [lepBuunas u
BTOpHUYHAs 000JIOUKH; COCTAB, CTPYKTYpa, (PU3HUECKUE U
xumHu4deckue cBoiicta. [lopbl, UX TUMBL. 3HAYEHHE TIOP.
Bropuunbie u3MeHeHNs XUMHUYECKOTO COCTaBa U CBOMCTB
000JI0UKH: TUTHU(PHUKAIMS, CYOepUHU3alMs, KyTHHU3AIIHS,
KYTHKYJIIpU3alis, MUHepaIu3anus 000J04eK U OTI0KEHUE
ciu3eil. buonornueckoe 3HaYeHUE ITUX IPOLECCOB. 3HAUEHUE
LIEJUTIOJIO3BI B XO3AKCTBE.

- 3anacHble BEIIeCTBA U pracTuueckue BKItoueHus. opmbl
OTJIOKEHUS 3allaCHBIX YIJIEBOJOB, KHUPOB, O€IKa U UX MECTO B
knetke. Kpucramisr.

- OCHOBHBIE KYJIBTYPHBIC PACTEHUS — UCTOYHUKH TTOJTYICHUS
Kpaxmala, caxapa, paCTUTEIbHBIX Maces, OEIKOB, TyOHUITbHBIX
BELIECTB, aJIKaJIOUJOB U T. [I.

- @a3pl pa3BUTHS PACTUTENHHON KIETKH: SMOpUOHANIbHAS, (aza
pocta, muddepeHuanuu (Crenuain3alyn), 3peIocTd U
CTapeHHsl.

- Pa3zHOOOpasue KIETOK B CBS3H CO CIEIAATU3AIHEH.

- CUMILTaCTHBINA U UHTPY3UBHBIN pocT KieTok. [ToHsaTHE O
Marepanun. @opMUpOBaHUE MEKKIICTHUKOB U MX THIIHI.
3HaueHNe MEKKIECTHUKOB.
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- [lonsiTie 060 OMHUTIIOTEHTHOCTH AYMOPHOHATIBHBIX KIIETOK,
HEKOTOPBIX (akTopax ux auddepeHunamm.

- ['unote3a cuMOMOTHYECKOTO MPOUCXOXKIEHHS PACTUTEIILHON
3YKAPUOTHYECKOHN KIIETKH.

- OnpeneneHue U TPUHIMIIBI Ki1accupukanuu Tkaned. Tkanu
IIPOCTBIE U CJIOKHBIE, 00pa30BaTEIbHbIE U IIOCTOSIHHBIE,
NIEPBUYHbBIE U BTOPUYHBIE TKAHH.

- OOpazoBarenbHbIC TKAHU - MEPUCTEMBI, UX IIUTOJIOTHYECKAs
XapakTepucTuka. Bepxyieunsie, 00KOBbIE, BCTABOYHBIE,
paHeBble MepucTeMbl. VX pacnipenieneHne B Tejle pacTEeHUsI.

- CTpoeHue anuKalbHbIX MEPHCTEM 100era u KOpHs.
WHunmanbHble KIETKU U UX IPOU3BOIHbIE. 30HAJIBHOCTD
BEpXyILIEUHbIX MeprcTeM. HanpaBneHus aeneHust KIeToK.
[TonsTHE O rUCTOrEeHax: MPOTOAEpMA, IPOKAMOUIA, OCHOBHAs
Mmepuctema. KamOuii u destoren, ux cpaBHUTEIbHAS
XapaKTEepUCTHKA.

- [ToxkpoBHbIe TKaHU. [lepBUUHbIE TOKPOBHBIE TKAHU: SMHJIEPMA,
pu3ozaepMa, BeslaMeH. DJIEMEHThI SIUAEPMBbI, UX CTPYKTYpa U
¢ynkuuun. Kytukyna u BOCKOBOH Hajer.

- Yerpuna, uxX CTpOEHUE U MEXaHU3M padOThl. Y CTbUUHBIE
anmaparsl, X TUMbl. Pacnipenenenue ycTbull B SMUAEpME.
Tpuxomsl, uX TUTIEL U GYHKIKH. DMepreHibl. Benamen. Ero
(dhopMupoBaHue, CTpOCHHE U (QYHKIUH.

- [lepuniepma — BTopuyHas NOKpOBHAs TKaHb. Ee cTpoeHue,
o0Opa3oBaHue U OHOJIOTMYECKOE 3HaYeHHEe. YeueBUUKH.

- Kopka (putunom), ee oOpa3oBanue v 3HaYCHHUE.

- OcHoBHbIe TKaHU. [IoHATHE 00 OCHOBHBIX TKAHAX, UX
o0Opa3oBaHHE U [T0JIOKEHUE B TEJIE PACTEHUS.
AcCCUMUIISIIIMOHHBIE TKAHU, UX CTpOeHHe, QYHKIIHUU U
pa3MellIeHNE B TeJle PACTECHUH.

- 3anacatomue TkaHu. OCHOBHBIE YepThl UX (POPMUPOBAHMUS,
CTpoeHHs U (PyHKLIMOHUpOBaHUS. Pa3melieHre B Tesie pacTeHusl.
- AdpeHxuMa, ee OMOJIOTHYECKOE 3HAYCHHUE.

- Mexannueckue Tkanu. O0IIMe YepThl CTPOCHHUS, 3HAUCHHE,
pa3melieHue B Tene pacteHuil. OcoOOEHHOCTH KOJIJICHXUMBI, €€
Bubl. Cxiepenxuma. BonokHa u cknepenabl. OCOOEHHOCTH
pocra BosIoKOH. [IpakTndeckoe 3HaYEHNE BOIOKOH.

- [IpoBoasmue Tkanu. O61mas xapakrepucTuka. TUIsl U
(GyHKIMU TPOBOJAIINX TKaHeH. OO1e YepThl KCHIIEMBI U
(bmoombl. Kenniema u hriooma Kak CliosKHbIE TKAaHH: UX COCTaB,
¢dopmupoBanue, pyHkiuu. [lepBuyHbIe 1 BTOPUYHBIE
MIPOBOSIINE TKAHU.

- Kennema. TpaxeanbHble (BOAONPOBOIAIINE) STI€MEHTHI:
Tpaxeubl U COCY/Ibl, UX TUIIbI, pA3BUTHE, CTPOCHHUE.
[epdoparun. IIpencrapnenne o0 3BOMIONNHN TpaxealbHbBIX
aneMeHToB. [lapeHXxnMa 1 BOJIOKHA KCUJIEMBI.

- ®no5ma. CUTOBUIHBIE AIEMEHTHI, X TUIBI. CUTOBUIHBIE TIOJIS
Y CUTOBHJIHBIE IIACTUHKHU. CUTOBUIHBIE KJIETKU U CUTOBUIHbBIE
TpyOkH. Pa3BuTHe CHTOBUAHBIX TPYOOK M crenuduka ux
ctpoenust. ®nosmHbIN 6enok. KneTku-cryTHUKHY, UX CTPYKTypa
u ¢pynkuuu. [lapenxu-ma 1 BoJIOKHA (PII0IMBI.

- Ponb npokam6ust u kamOusi B 00pa3oBaHUM MTPOBOISIINX
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TkaHe#. [IpoTo- u MeTakcuiema, mpoTo- U MeTadodMa, ux
cneunpuka. Bropuunas kcunema (IpeBecuHa) U BTOpUYHAS
(hmosma (1y0).

- [IpoBoasmye My4ku, UX TUIIBI U Pa3MELICHNUE B TEJIE PACTEHUS.
[IpakTuueckoe 3HaYEHHE IPEBECUHBI.

- BoigenurenbHble TKAHU: BHYTPEHHUE U BHeLIHME. JKene3ucroie
TPUXOMBI, HEKTApHUKH, TU1aTO bl. [loHsATHE O ryTTanUy.
D¢upHO-MaCIAHbIE KIETKH, MICYHUKH, TUIIEBAPUTEIIbHBIC
MKEJIe3KU HACEKOMOSTHBIX PACTCHHIA.

1.3

BereraTtuBHble OpraHsl.
Kopens

BereratuBHble OpraHbl BBICUIMX PACTEHUN.

- CTpoeHHe ceMeHU 1IBETKOBBIX pacTeHuil. CeMeHHas KOxXKypa,
3apOJBIIL, SHIOCIEPM, IIEPUCIIEPM, UX IIPOUCXOKIACHHUE U
GbyHKIMN.

- CtpoeHue 3apo/ipliia, €ro aHaTOMU4ECKHUEe OCOOEHHOCTH.
CeMeHa 1BYJIOJIBHBIX M OJHOJOJIbHBIX PACTEHUM.
JIByceMsAI0JIBHBIE U OJTHOCEMSIOIBHBIE 3aPO/BIIIN.
Henopa3zButele u penynupoBaHHble 3apo b, COOTHOLIEHUE
3apOJIbIIlIa ¥ BHE3APOABIIIEBBIX 3allaCalONINX TKaHEH.
Mopdonoruueckre TUIBI CEMsIH. 3allacHbIE BEIIECTBA CEMEHHU.
XO035MCTBEHHOE 3HAYEHUE CEMSH.

- [Tokoii cemsiH. Y cnoBus npopactanusi. CiocoObl OIEHKH
KauecTBa CEMsIH U IIPUEMBI UX IIpopamuBanusi. OyHKuuu
cemsosied. Hanzemnoe u noazeMHoe npopacranue. Tumsl
IIPOPOCTKOB.

- [lonsitue «xopenb». @yHKINMN KOPHS. DBOJIIOLUOH-HOE
IIPOUCXOXKACHHUE. 30HBI MOJIOAOIO KOPHs. YeXJIMK U ero
¢bynkuuu. Bepxymieunas MmepuctemMa KOpHS U €€ 1eATeTbHOCTb.
Puzonepma (3nmbiiema). Ee popmupoBanue, ctpoeHue u
NesTeNbHOCTb. Tpuxo0aacTsl U aTpuxodaacTsl. KopHeBble
BOJIOCKH, UX 00pa3oBaHue, (PyHKIIMOHUPOBAHHUE,
MPOJOJIKUTENBHOCTD KU3HU.

- O6pazoBaHMe NEPBUYHBIX TOCTOSIHHBIX TKaHEH B KOPE U CTEJIe.
@yHKIINY IEPBUYHOMN KOPHI U cTeibl. bapsepHble Tkanu. Poib
nepuiukia. BosHukHoBeHUe kamOus, demioreHa, oopazoBaHue
BTOpUY-HBIX TKaHeH. CTpoeHne MHOTOJIETHUX KOPHEH.
«JInHpKa» KOpHSI.

- BerBiienue xopHei. 3anokeHue 1 pa3BUTHE OOKOBBIX KOPHEH.
IIpoucxoxaenne 1 MOp(hoIOTUsi KOPHEH B KOPHEBBIX CUCTEMAX
(rnaBHBIN, OOKOBBIE, TPUIATOUHBIE). POIb IpUIATOYHBIX
KOPHEW B KU3HU pacTeHUM. THUIIBI KOPHEBBIX CUCTEM I10
croco0y 00pa3zoBaHus, MO MOP(HOIOTHUIECKUM OCOOCHHOCTSM U
10 pa3MELIEHUIO KOPHEN B IOUBE. DKO-JIOTHYECKAs
IJIaCTUYHOCTh KOPHEBBIX cucTeM. [IpakTryeckue npruemsl,
BIIMSIOIIME Ha (POPMUPOBAHNE KOPHEBBIX CUCTEM
CENIbCKOXO35MCTBEHHBIX PACTEHUM.

- MeTozp! u3y4eHus: KOPHEBBIX cUCTEM. SIBIeHHsI OOHOBIICHUS U
OTMUpaHUs KOpHEH B KOpHEBbIX cuctemax. Juddepennumanus u
crienuanu3anus KopHeil. Pocrosle, cocyiue, s3¢eMepHbIe,
BTATHBAIOIIME U 3aracaroniue KopHu. Metamopdo3bl KOpHS:
KOPHEIUIO/IbI, KOPHEBBIE IIMILKH, KOPHU-TIOATIOPKH, XOyJIbHBIE,
JIOCKOBH/JIHBIE, JAbIXaTeNbHbIE, BO3AYLIHbIE KOPHU, KOPHEBHIE
KITyOeHBbKH U UX Mopdosoruyeckas npupoja. MicnonabzoBanue
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1.4

IToGer. Crebenb

YeJIOBEKOM.

- [lonsTue o puzocdepe. Mukopusa U COXXKUTEIBCTBO C
OaxTepusamu. M3MeHnenus kopHel mpu cuMOno3e u
napasuTu3Me.

- OnpeneneHue NOHATUSA «oOery». O0mas xapakTepucTHKa
nobera, ero COCTaBHbIE YaCTH M UX B3aUMHOE PACIOJIOKEHUE.
MeTtamepHocTb nobdera. PazHokauecTBEHHOCTh METAMEPOB.
Buyrpunoueunas ¢a3za pa3sutus nodera. Anekc nodera u ero
opranoo0Opa3oBareibHas AeATeNbHOCTD. [loHsATHE 0 TTOUKe.
3anoxeHue JIMCThEB U OOKOBBIX TOOETOB.

- Hapacranue u BetBienune. OOpa3oBaHue CUCTEMBI TTOOETOB.
[ToHsiTHE O BEpXYILICYHOM (IUXOTOMHYECKOM) U OOKOBOM THIaX
BETBJICHUSI.

- Tumnel Movek 1o MoJ0KEHUIO U cIoco0aM BO3HUKHOBEHUSI.
[Tpunarounsie mouku. [Touku u modberu BO300OHOBIICHUS.
Crsinve oYKy U BoAisiHble ooeru. Ponb pa3HbIX THUIIOB
00OETOB B )KU3HU PACTECHUSI.

- Paznoo6pasue nmoderos no GyHKIHAM, JITMHE MEXKA0Y3IIUN,
HaIpPaBJICHUIO POCTA, TIOJIOKEHUIO B IpocTpaHcTBe. CMeHa
(hopM pocTa OJHOTO U TOTO XKe moodera.

- IHTeHCHBHOCTD BETBIICHUS 1TOOETOB. AKPOTOHHSI, ME30TOHHS,
OaszuToHuA. MOHOIOAUI U cUMIIOAUN. MOHOIOAUAJIBHBIE U
CHMITO/IMAJIbHBIE CUCTEMBI T00eroB. opmMupoBaHue CTBOIA U
KpOHBI y fepeBbeB. DopMmupoBaHue KycrapHukoB. OOpa3oBaHue
CHCTEMBI IOOETOB Y MHOTOJIETHHX TpaB. [loHsTHE O
MOHOKaprudyeckoM rnodere. Mozaenu moderoo0pa3oBanust y
TPaBSHUCTBIX PACTCHUM.

- buonorudeckoe u X034KiCTBEHHOE 3HAUEHUE HAPACTAHUS U
BETBJICHUS. bronornyeckre 0CHOBBI MPAKTUIECKUX ITPHEMOB
(hopMHpOBaHUS KPOH JIPEBECHBIX pacTeHUH. 3HAUCHHE ITUX
MIPUEMOB IS CEITBCKOTO XO03SCTBA M JIECHOTO CTPOUTEIHCTBA.
- PazBepThIBaHMe o0Oera u3 NOYKH, pojib HHTEPKATSIPHBIX
MepucteM. OOpa3zoBaHue noyeyHoro koiubla. [lonsarue o0
3JIEMEHTAPHOM M IF'OJJMYHOM To0erax.

- JIncropacmonokeHue, ero OCHOBHBIE THITHI 1 3aKOHOMEPHOCTH.
JIucroBas Mo3aMKa.

- Crebenpb — ock mobera. OnpeneneHue u oomas
xapakrepuctika. OcHOBHBIE QyHKINU cTebIs1. OcoOeHHOCTH
00pa3zoBaHMs U PaC-TOJIOKEHUSI MEPUCTEM B ariekce moodera.
Bo3HnukHOBeHHE epBUYHBIX TKaHel cTebis. PasHooOpasue
MEPBUYHOTO aHATOMUYECKOTO CTPOEHUS CTEOIIS IBYIOJTBHBIX
pacTeHuil Ha ypoBHE MeX10y31uil. CBsI3b MPOBOASIINX TKAHEH
cTeOuist U TMCTheB. JINCTOBBIE CIIeBI M 00MIasi CTPYKTYypa CTEIBL.
[lepBuyHOE yTONIIEHHE CTEOIS.

- [lepexoj OT MepBUYHOTO CTPOCHUS CTEOIISI KO BTOPUIHOMY.
HesrenbHOCTb KaMOust. OO1IHe YepThl CTpOeHUs cTedeit ¢
JUTATEITEHBIM BTOPHYHBIM YTOJIIIEHUEM.

- CtpoeHue IpeBecUHbl. DIIEMEHTBI, BXOSIIUE B €€ COCTAaB.
l'ognunele kosbLa. THITBI M POJIb IPEBECUHHON APEHXHUMBI.
Snposas u 3a000HHas ApeBecrHa. OCOOEHHOCTH JPEBECHH
pa3IMYHBIX BUIOB APEBECHBIX pacTeHUU. [[pUMHTHBHBIC U
MPOABUHYTHIE TPU3HAKH B CTPYKTYPE APEBECHHBI.
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1.5

Jluct

- Ctpoenue ny0ba qpeBecHbIX pacTeHui. Hapacranue u
ormupanue. O6pazoBaHNue KOPKU U €€ 3HAUCHUE B KHU3HU
pacTeHui.

- Ctpoenue credieil 01HOIONBHBIX PAaCTEHUH. Y TONIIeHnE
crebuiell y ApeBOBUHBIX OJHOOJIbHBIX. OTINYHS B CTPOCHUU
crebuiell OJJTHOJOIBHBIX U IBYIOJIBHBIX PACTEHUI.

- JIuct — 60KOBOIi opran nmobdera. OnpeneneHue U GyHKIUH.
Mopdonoruueckoe CTpO€HHUE JUCTA: IUNIACTHHKA, YEPELIOK,
OCHOBaHUE, IPUINCTHUKH, Baraiuile, pactpyo. [Ipocreie n
CJIOKHBIE JINCTHS.

- Paznoo6pasue ¢popm muctbes. I'erepoduimus 1 aHU30PUILIHS.
Xunkoanue. JInucToBble cepun U (popMalum JUCTHEB.

- AHaTOMHYECKOE CTPOECHHE IIJIACTUHKH 3€JIEHOTO JIUCTA.
M3MeHYNMBOCTh aHATOMUYECKOM CTPYKTYPBI INTACTUHKY B
3aBUCHUMOCTH OT 3KOJIOTUYECKUX YCIOBHI.

- Pa3Burtue nucra. Buyrpunodeunas u BHenoueuHas ero (asbl.
Bepxy1iieuHnslil, KpacBOil, BCTABOYHBIN, TOBEPXHOCTHBIN POCT
nucTa. JUITenbHOCTh )KU3HU JUCTheB. [loHsaTHE O
BEYHO3EJICHBIX U JIETHE3EJIEHbIX pacTeHUsIX. JlucTonas, ero
MEXaHHU3M U1 3HaUYCHUE.

1.6

IIseTok. Ilnon

LBetok. Onpenenenne NOHATUS «UBETOK». CTpoeHue IBETKA U
ero gynkun. L{BeTonoxe — ock nBeTka. Pacmonoxxenue
yactel 1Betka. Tunsl cummerpuu. J{uarpamma u popmyna
uBetka. [IpocToii u aBoOIHON OKoJIOLUBETHUK. DopMa, PYHKIMH
Y MIPOMCXO0XKICHNE yanleuky 1 BeHuuka. [lnopuel. Hekrapauxku.
PaznooOpasue nBeTkoB 10 (hopMe OKOJIOIIBETHHKA.

PazButue uperka. Ilopsanok 3a10xkeHuss ¥ pocTa €ro 4WICHOB.
MaxpoBbl€ LIBETKH.

- Anpapoueit. O6mmas xapakrepuctuka. CTpoeHue ThluuHKU. Ee
MpoUCXOXkaAeHNne. Pa3BUTHE NBUILHUKA U €70 CTPOCHHUE.
Mukpocnopanruu. Apxecrnopuii 1 MUKpocroporeses. Ponb
SHAOTEIMS U TareTyMa. MyXcKoil raMeTo(pUT IBETKOBBIX
(mputbLIEBOE 3€pHO). JIBYX- M TpexkieTouHas nbuibla. CriepMun
U nplIbIEBas TpyOka. OOG0I0UKH MBUIBLIEBBIX 3€PEH.
[TanuHONOTHUSA, CIOPOBO-NIBUIBLIEBON AHAJIN3 U €r0 3HAYECHHE B
HayKe.

- l'mneneit. O6mas xapakrepuctuka. [ImogonucTuku
(kapmemibl) 1 X mpoucxoxaeHue. [lectuk. AnmokaprHbIN
ruHenel. TUnsl HEHOKApIHBIX THHELEEB. BEpXHsA U HUKHSS
3aBs3u. CeMs3auaTKy U TUIBI TU1aleHTauu. OCHOBHbBIE
HaIIPaBJICHUS DBOJIIOLIUY THHELIES.

- CTpoeHue 1 TUIBI ceMsA3a4aTKOB. MIHTeryMeHThI, HYIIEIUTYC.
Apusutycel U Apyrue oopa3oBanus. Pazsutre cems3auaTka 1
Meracrnoporeses. 3apoAbIIeBblii MEIIOK U €r0 pa3BUTHE
(meraramerorenes). [IpoucxoxxaeHne 3apoAbIIEBOr0 MEIIKa.
Tunsl 3apoabIIIEBBIX MEIIKOB.

- OnblIeHNE Y IIBETKOBBIX pacTeHuid. OO11as xapakTepucTHKa.
CamoonbuIeHHE U NTEPEKPECTHOE OIbUIEHUE. bruosornueckoe
3HAUEHUE MEPEKPECTHOTO ONBUIEHU. DHTOMOTaMHUsl.
Pa3nooOpaszue npucrnocoOaeHu# 1IBETKOB K OMBIJICHUIO
HaceKOMbIMU. [IpuMepsl BBICOKOM MPHUCITOCOOIEHHOCTH
HACEKOMBIX M pacTeHHH OpyT K apyry. OnbuieHue IpyrumMu
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1.7

PasmHOxeHue pacTeHni

rpyIIIaMy )KUBOTHBIX. ['Maporamus. Anemoramus u
MPUCTIOCOOTICHUS K HEHl.

- OIHOOMHBIE, IBYIOMHBIE U MHOTOJOMHBIE PACTEHUSI.
[IpucnocoOaeHns K 3aIMTe OT CAMOOIBIIICHUS: JUXOTaMHUS,
reTepOCTUIINS U JIp. ABTOTaMus U €€ OMOJIOTUYECKOE 3HAUCHUE.
[Ipucnocobnenus k camoonsuieHuo. Kneiicroramusi.

- OnI010TBOPEHME Y IIBETKOBBIX pacTeHui. Pazpurue
IBUIBIEBON TPYOKHU. B3anmoaercTBue My>KCKOTO U KEHCKOTO
ramMeTo(uTOB ¢ TKaHSIMHU criopoduTa. [[BoitHOE OMI0J0TBOPEHHE
u ero 6uonornyeckoe 3HaueHne. OOpa3oBaHuEe CEMEHH.
dopMupoBaHue 3apoAbllia U 3HA0cIepMa. TUIbl 3HA0CTIEPMA.
Ero Guonoruueckas poins. [lepucnepm.

- OOm1ast cxema 1MKJIa BOCIIPOU3BEICHUS Y IIBETKOBBIX. Ero
0CcOOEHHOCTH, TPOTPECCUBHBIEC YEPTHI, OMOIOTHYECKHE
MIPEUMYILECTBA.

- Pa3BuTue 3apoppiiia, ceMeHH U 110/1a 6€3 OII0A0TBOPEHUS
(amomukcuc). Paznuunblie TUITBI ATOMHUKCHUCA U €T0
OuosoruuecKas poib.

- HexoTopble runore3sl IPOUCX0XKICHUS LIBETKA U HAIIPABJICHUS
ero 3BoJtonuu. PaznooOpasue IBETKOB B IIPUPOJIE.

- ColBeTuHe KaK CrelnruaIn3upoBaHHas YaCTh CUCTEMbI TTOOETOB.
OcHoBHBIE MOP(OITOrHYECKHIE TPU3HAKH COIIBETHIA:
(bpoHI03HBIE U OPAKTEO3HBIE, OTKPHITHIE U 3aKPBITHIE,
O6oTpuyeckue (pareMo3HbIC) U IUMO3HBIE, TPOCTHIE U CIIOKHBIC
couertus. [Tonstue 06 aneMeHTap-HbIX, OOIIUX U
00BEAMHEHHBIX COLBETUAX (CUH(IOPECHEHIUAX ).

- [IpuHIIUIBI KITACCHU(UKAIIUN COLBETHH.

- [Ipocthie conerusi. CioxKHbIE COLBETUSL: IBOMHBIE (CIIOKHBIE)
KHCTH, 30HTHKH U KOJIOChS; METENIbYAThIE U TUPCOUIHBIE
coupetus. L{luMouapl: nuxaszuit, MOHOXa3ui, TIJIeHoXa3ui.
buonornueckoe 3HaueHUE COLIBETHM.

- OnpeneneHue NOHATHUS «IL10». buonoruueckoe 3HaueHue
m1040B. CTpOEHHE OKOJIOIIOHUKA. Y YacTHE Pa3IMUHBIX
yacTel 1[BeTKa B ero oOpazoBaHui. [110/1b1 cyxue u couHsle,
OJIHOCEMSIHHBIE 1 MHOTOCEMSIHHBIE, BCKPBIBAIOINECS U
HEBCKphIBaroluecs, ApoOHbIe U wieHncTole. HukHue u BepxHue
wioabl. [TonsTus: mwionuk, Mmepukapnui, speM. CrocoOsl
BCKpbIBaHUS TUIO/IOB.

- Aniokapnssl€e 1I0Abl. MHOTOJIMCTOBKH U OJHOJINCTOBKHU.
MHOTroopemKk U 0THOOPEIIKH, MHOTOKOCTSIHKU U
OJTHOKOCTSIHKH. b006. CHHKapIHBIE TUI0/IbI: KOPOOOUKH, STOBI,
10JI0K0, IIOMEpaHel, opex U xenyb. [lapakapnHbie M10/bl:
KOPOOOUYKH, CTPYUKH M CTPYUOUKH, CEMSHKU. 3€PHOBKA 3J1aKOB.
JIu3ukaprnHbie MI0IbI.

- 'erepokapnus u rerepocnepmusi, UX OUOIOTHYECKOE
3HaueHue. Comtoaus. PacnpocTpaHeHue io10B U CEMSH.
[IpucnocobaeHns K 300X0pHH, aHEMOXOPHUH, THIPOXOPHUH.
3HaueHue pa3IuYHbIX CIIOCOOOB paclpoCTpa-HEHHS III0I0B U
CEMSH.

- 3HaueHue TJI0/IOB U CEMSIH PACTECHUH JJI YeJIOBEKa.

- Muto3. ®a3er Muto3a. @parmMoract u o0pazoBaHue
KJIETOYHOM NacTUHKH. [{luTokuues. buonornueckoe 3HaueHue
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1.8

Pocr u passButue
LIBETKOBBIX PaCTCHUN

MHTO3A.

- O61mue cBeIeHHs O pa3MHOKCHUN PACTCHUH.
Bocnpoussenenue u pazmHoxeHue. becrionoe u nonosoe
pa3MHOXEHHE, UX OMOJIOTHYECKOe 3HAUCHUE.

- [TonoBoii nmporiecc y pacrenuit. ['ameTs! u 3urora. OCHOBHOM
THUII TI0JIOBOT'O IIPOLIECCA BBICIIMX PACTEHUN — OOTaMusl.
[TonoBsle opranbl BBICIIUX PACTEHUI — AaHTEPUANH U APXETOHUU.
- O01ee MoHATHE O IIUKIIE BOCIIPOM3BeAeHU. YepenoBanue
SIEpHBIX (a3 Mpu MOJIOBOM pa3MHOKEHUU. [ arioOHOHTHI U
MUIUIOOUOHTEI.

- O0m1ast XxapaKTepuCTUKa CEMEHHOTO pa3MHOKeHusl. CeMeHHoe
Pa3MHOXKEHHE y FOJIOCEMEHHBIX (Ha IPUMEPE XBOWHBIX).
CeMeHHOE pa3MHOXKEHUE Y IIBETKOBBIX pacTeHuil. J[BoitHOe
OILIOJIOTBOPEHHUE.

Poct — 310 yBENMUEHNE pa3MEPOB PACTEHUS, B OCHOBE KOTOPOI'O
JIEKUT YBEJIMYEHUE €r0 MACChI: KOJIMYECTBA JINCThEB, KOPHEH,
mo0eroB, 00beMa 1 YnCIIa KIETOK, MOSBICHUE HOBBIX
CTPYKTYPHBIX 3JIEMEHTOB KaK B KJIETKaX, TAK U B CAMOM
OpraHusMe.

Brnusinue dakTopoB okpyskaroiiei cpebl Ha POCT PaCTEHHIA.
CtuMynsaTopsl pocra.

PocroBble 1BMKEHMS paCTEHU.

[IepnonnuHOCTE BHJA.

X01010CTOUKOCTh, 3MMOCTOMKOCTh U MOPO30CTOMKOCTb.

CucreMaTuka BbICIIMX pacTeHH

2.1

2.2

Ucropus cucremaTuku
pacTeHui

OO0mas
XapaKTePUCTHKA
BBICIINX PACTCHUI

I'epanot (484-425rr.10 H.3. JIpeBHETpEUYECKUI €CTECTBO3ZHAHUE
Apwucrorens (384-322 rr. o H.3.). Teodpact (317-287 rr. 10
H.3.). K. JIunneit. CpaBHUTETHbHO-MOP(OIOTHIECKHI METOI.
I'eorpaduueckuit meto.

XapakTepucTuka oTiena kak ocoboit rpymibl. OcoOeHHOCTH
Pa3MHOXKEHHS.

2.3

2.4

Crnopossie
OeccocyaucThIe

CnopoBeie cOCyIUCTBIE

XapakTepucTHKa OT/iea KaK 0COO0M rpymIIbl.

Knacc Ileuenounuku (Hepaticae). OO1iast XxapakTeprucTHKA.
[Moaxmacc Mapmannuessie (Marchantiidae). ['eorpaduueckoe
pacrpocTpaHeHue U 3Koiorus. OTanauTensHbIe MOP(OIOTo-
aHaTOMHMYECKHe 0COOEHHOCTH. MapliaHIys U pUYYHsL.
[Toaxnacc FOurepmannuessie (Jungermanniidae).

Knace Mxu (Musci unu Bryophyta). O61mas XxapakTepucTuka.
[Mukn Bocnipon3BeneHus.

[Moaxnacc Charnossie (Sphagnidae).

[Tonknacc 3enensie mxu (Bryidae). Kykymikun nen.
Oco0eHHOCTH CTpOEHUS, pa3MHOXKEHU. PasHooOpa3ue 3eJIeHbIX
MXOB.

[Ipobnema mpouCcXoKaeHNsT MOX000Pa3HbIX U BO3MOXKHBIE TyTH
WX HBOIIOIIH

Bpewmst cymecTBoBaHUS B BO3MOKHasI dKosorust. O0rmast
xapakTtepucTtuka. Mopdonoruyeckoe paznoodpasue
BEreTaTUBHBIX U PEMPOAYKTHBHBIX OpraHOB. PuHuUS u npyrue
npeacTaBuTeNd. PUHHOGUTHI Kak Hanboee APeBHsIS U
MPUMHUTHBHAS TPYIINA BBICIIMX pacTeHui. Bo3MoxHBIE TTyTH
sBoOJIOIMH. OCHOBHBIE MIOJIOKEHUS TEIOMHOM TEOPHH.
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Otnen [Tnaynosuansie (Lycopodiopsida).

Bpewms naubosnbiiero pacusera. O0mas XxapakTepuCTHKA.
[TpoucxosxaeHne JIMCThEB TUTAYHOBUIAHBIX (MHUKPOQHILINS).
[ukn BocnipousBeeHus. PABHOCIIOPOBOCTH U Pa3HOCIIOPOBOCTb.
Kiace [Tnaynossie (Lycopodiopsida).

[Mopsnox Imaynoseie (Lycopodiales). O0miue npusHakw,
MOpdo-JIOTHYECKOe pazHooOpasue.

[Mopsmox Cenarunemnnossie (Selaginellales). 'eorpadgudeckoe
pac-ipocTpaHeHue u dKosorusi. O0Ias XxapakTeprCTHKA.
OcoOeHHOCTH CTPOEHUS CIIOPO(HTA B CBSI3U C YCIOBUAMU
KHU3HH. bronorndeckoe 3HaYeHNE Pa3HOCIIOPOBOCTH.

[Mopsnox Jlemnnonenapossie (Lepidodendrales). Bpems
paciBeTa H Mpe/roiaracMple YCIOBHS X CYIIECTBOBAHHUS.
OOmiast xapakTepucTHKa. YepThl CrenuaaIn3aiiy 1
MPUMUTHBHOCTH aHATOMO-MOP(OJIOTHUECKOTO CTPOCHHS,
pa3MHOXeHHUs. JIenu101eHAPOHBI U CUTHILISIPUH.

[Mopsanox Ionymuukossie (Isoetales). ['eorpaduueckoe
pacrpocTpaHeHue U 3Kojiorus. Mopdonorundeckoe ctpoeHue
nosrynrHuKa. CBSI3H € JICTTUI0ACHIPOBBIMHU.

Otnen XBomesbie wiu Ynenucteie, (Equisetophyta).

OOmast xapakTepucTrka. Bpemst HauboJbIero pacusera.
Knace Knuromucrossie, wmn Chenoduiionsie
(Sphenophyllopsida).

Ocobennoctu MOpGOJIOTUH, AHATOMUU U CIIOPOHOIICHHUS.
Kirace XBomoseie (Equisetopsida)

[opsimox Kanamuter (Calamitales). Bpems cymecTBoBaHmUsI.
Ocob6ennoctu Mmopdooruu U anaToMuu. CIIOpOHOIIICHUE.
IMopsmox XBomwu (Equisetales). OcobeHHOCTH MOP(OTIOTHU H
aHaToMuU. CLIOPOHOCHBIE KOJIOCKH. 3apOCTKH.

O6mas xapakrepuctuka. [lepBuuHbIe MarnopoOTHUKU:
CTayponTepuc u Ipyrue npeacraButenu. [Ipoucxoxaenue
JMCTHEB MAIOPOTHUKOB.

Knacc VxoBuukoBsie (Ophioglossopsida).

[Mopsaok VxoBaukoBeie (Ophioglossiales). CBoeoOpa3zue
cTpoeHus rametopuTa u cnopopura. YepTsl IPUMUTHUBHOCTH.
Y>KOBHUK ¥ TPO3Z0BHUK — OCHOBHBIE ITPEJICTABUTEIN MOPSIKA.
Knacc Mapartuessie (Marattiopsida).

[Topsanox MapatTtuessie (Marattiales). O01as xapakTepucTHKa.
Oco6eHHOCTH MOP(OIOrHH U CIIOPOHOIIEHUS. TeHIeHIINH K
o0pa30BaHMIO CUHAHTUEB. | 'eorpaduueckoe pacrpocTpaHeHue U
9KOJIOTHSI.

Kiace [Momunoaunner (Polipodiopsida).

[opsinok [Monunoauessie, win Hacrosiiue nanopoTHUKU
(Polypodiales). O6mias xapaktepuctuka. Mopgonorudeckoe
pa3HooOpasue, KU3HeHHbIe popMbl. CTemsipHas TunoTes3a.
BapuaHTBI CTPOCHUS M PACIIONIOKEHHSI COPYCOB M CIIOPAHTHEB.
3apocTku. CeMelcTBa: MOJUIIOIUEBBIC, CXU3EHHBIE,
riieiXeHueBble, TMMEHOPIIIIOBbIE, IMaTelHble. [IpuMuTHBHBIE
Y TIOJIBUHYTHIE MPU3HAKHU. DKOJ0ro-reorpadudeckuii 0030p.
[opsanox CansBunuensie (Salviniales). CanbBUHUS TUIaBaOIIAS.
Crnenduka cTpoeHHs B CBS3U C BOAHBIM 00pa3oM *KHU3HH U
Pa3HOCIOPOBOCTHIO.
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[Topsnok Mapcunuensie (Marsileidae). O6pa3 xu3Hwu.
OTnuuuTenbHbIe 0COOEHHOCTH criopoduTa.

I'pynmna I1paronocemennsie (Progymnospermae). OcobeHHOCTH
MOP(OJIOTHYECKOTO U aHATOMUYECKOT'O CTPOCHHUSI.
dopMupoBaHUE CeMA3a4aTKOB. DBOJIOIMOHHBIC TCHICHITUH.

2.5

T'onocemennbie

O6mas xapakrepuctuka. [[puHIMIHATBHBIN ITAKIT
Bocnpou3ssene—HusA. CeMs, OMOIOrMUECKOE 3HAUECHHUE.

Kiracc Cemennbie manopotuku (Lyginopteridopsida, nimu
Pteridospermae). O6mas xapakrepuctuka. Bpems
CylIecTBOBaHUA. YepThl CXO/ICTBA C MATIOPOTHUKAMHU U
CYIIECTBEHHBIE OTINYMA OT HUX. Pasmuoxenue. [Ipobnema
MIPOUCXOXKACHUS ceMsi3auaTka. [IpeBHeiime ceMeHa.

Knacc CarosuukoBsie (Cycadopsida). O0mas xapakTepuCcTHKa.
Crenuduka reorpadu4eckoro pacrpoCcTpaHeHHs.
BereraruBHbie opra-uel. OcoO€HHOCTH U pa3HOOOpasue
KHU3HCHHBIX (OpPM. AHATOMHYECKOE CTPOCHUE CTPOOHIIOB U
cnopo¢mioB. OnbuieHue U om0 40TBO "peHue. CTpoeHune u
MIPOPACTAHHUE CEMSIH.

Knacc bennerruroBsie (Bennettitopsida). Bpems
CYIIECTBOBAHHMS U paciiBeTa. Pa3HooOpa3ue )KU3HEHHBIX (OpPM.
Bapuantsl ctpoenus crpoduinos. CeMeHa.

Knacc I'mnkrossie (Ginkgopsida). 'uakro. OcHOBHBIE 4epPTHI
re0-JIOTHYECKOW NCTOPHH. XapaKTepUCTHKA MOP(HOITOTHIECKUX
Y aHATO-MUYECKUX 0COOCHHOCTEH. MUKPO- U MEracTpOOHIIBI.
Crpoenue cemsi-3auarka. OrmiogorBoperne. OcoOeHHOCTH
(dbopmupoBanus ceMsiH. Poiib B 3THOOOTaHHKE.

Kiacc XBoiinbie (Coniferopsida). O6mme ocooeHHOCTH
CTpOCHHUSI.

[Mopsnox Kopnautsr (Cordaitales). Bpems cymiectBoBanus.
O6mas xapaktepuctuka. CTpoeHHe BETETaTUBHBIX OPTaHOB.
I'enepaTuBHBIE CTPYKTYphl. CeMeHa.

[Mopsanox XBoitablie (Pinales, unu Coniferales). O0muue
npu3Haku. ['eorpaduyec—Koe pacpocTpaHEHUE U POJIb B
pacTuTensHOM MokpoBe 3emiid. OCHOBHBIE ATAIbI
reojorudyeckoi uctopuu. Oco0eHHOCTH MOP(POTOTrH4ECKOTO U
aHATOMHUYECKOTO CTPOEHUS BETeTaTUBHBIX OPTaHOB.
PazHo—00pasue penpoayKTUBHBIX OpraHoB. L{uki
BOCIpou3Be/ieHUsl. MUKpo—~criopanTuu. My»KCKOi raMeTouT.
KeHckue mHIIKU, X CTPOCHHUE U Pa3HOOOpa3ue.
Mopdonoruueckas npupoaa CEMEHHON YETIyH.
Tepa—Tonornyeckue U MaJeOHTOIOTHUECKUE JOKA3aTEIbCTBA.
Pa3ButHe u ctpoeHue cemszauarka. CTpoeHHE KEHCKOTO
ramero¢uta. OnbuleHHE U OII00TBOpeHHe. Pa3BuTue
3apojiblllia U ceMeHU. PactipocTpaneHue U mpopacTaHue CeMsH.
CewmeiicTBo ApaykapueBbie (Araucariaceae). ['eorpadgudeckoe
pac-nipocTpaHeHre. AHATOMUS U MOP(HOJIOTHS BETETATUBHBIX
opraHoB. [I[pHUMHTHBHEIC YePTHI B CTPOCHUN BETCTATUBHBIX U
PENPOAYKTUBHBIX OPTaHOB.

CewmeiictBo Tuccossie (Taxaceae). O0mas xapakTepucTHKa.
Tucc, cienuduueckue yepTel, reorpaduueckoe
pacrpocTpaHeHHe, UCII0JIb-30BaHHe, OXpaHa.

CewmeiictBo Takconuepsie (Taxodiaceae). Obmas
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xapakTepucTuka. CBoeoOpas3ue reorpaguaeckoro
pacnpocTpaHeHus. PeTMKTOBBIE pac-TEHUs CEMENUCTBA U UX
oXpaHa.

CewmeiictBo CocHoBrle (Pinaceae). OOmiast XxapakTepUCTHKA.
I'eo-rpaduueckoe pacrnpoctpaHeHue. 3HaU€HUE B IPUPOJIE U
xo3auctse. [IpencraBureny.

CewmeiictBo Kumnapucossie (Cupressaceae). O6mias
xapakrepucTtuka. Tys, Kunapuc, MoxxKeBeabHUK. Mx
OTJIMYUTEIbHBIE 0COOCHHOCTH, reorpaduyeckoe
pacnpocTpaHeHue 1 3HaueHue. Kunapucosble Kak OJBUHYTOE
CEMENCTBO.

2.6 OOmas xapaktepuctuka OO61mas xapakrepuctuka. OCOOEHHOCTH aHATOMO-
I[BETKOBBIX. ['mmore3sl = MopdoIorndeckoro crpoeHus. LIuki BocriponsBeieHusI.
MIPOUCXOXKIACHUS Dkosorus ¥ Ouosorus onbuieHUs. [Ipodiema MpoucxoxIeHUs
I[BETKOBBIX 1BeTKa. Bpemsi, MecTo BO3HUKHOBEHUS M MPEAIOIaracMbie
npeaku. PasHooOpasue 1BETKOBBIX PACTCHUN U UX POJIb B
COBPEMEHHOM PaCTHTEIHLHOM MOKpoBe. [IpuHIHITEI
O6oTaHUYeCKOW HOMEHKJIATypbl. OJHOONBHBIE U JBYOJbHBIE.
2.7  Knacc [IBynonbHbIE Knacc JIBynonsnsie (Dicotyledones). O61mas xapakTepucTHka,

OTJIMYUTEIbHBIE OCOOCHHOCTH.

[Topsanox Marnonuessie (Magnoliales).

[opsanox Jlrotukseie (Ranunculales).

CewmetictBo JltoTukoBsie (Ranunculaceae).

[Topsimox Po3oBsie, mim Po3onsetnsie (Rosales).
CewmetictBo Po3ouBernbie (Rosaceae).

[Mopsimox bodoskie (Fabales).

CewmetictBo MoThiibkoBBIe, Wi bobosbie (Papilionaceae miu
Fabaceae).

ITopsimox Apanuessie (Araliales).

CewmeiictBo 3onTnunsie (Umbelliferae unu Apiaceae).
Iopsinok I'Bozauunsie (Caryophyllales).

Cewmeiicto Jle6enosnie (Chenopodiaceae).

CewmeiictBo I'Bo31nunble (Caryophyllaceae).

[opsanox TeikBennsie (Cucurbitales).

CewmeiictBo TrikBeHHbIe (Cucurbitaceae).

[Topsnok Kaneproseie (Capparales).

CewmeiictBo Kpecronsernsie unu Kamycronsernsie (Cruciferae
unu Brassicaceae).

[Mopsnox MBonsetHslie (Salicales).

CewmeiicTBo MBoBbIE (Salicaceae). I'pynna nopsakos
TpyO6konsetnbix (Tubiflorae).

CewmeiictBo bypaunukossie (Boraginaceae).
Cewmeiicto [TacnenoBsie (Solanaceae).

[Mopsnox Hopuunukonsetasie (Scorphulariales)
CewmeiictBo HoprunukoBeie (Scorphulariaceae).
[opsnox Bepbenomnsernsie (Verbenales)

CewmeiictBo I'yoorBetnsie (Labiatae, niu Lamiaceae).
[opsnox I'opeuaBkoBbie (Gientionales).

CemeiictBo Mapenosslie (Rubiaceae).

[Mopsimox CpocTHOMBUTLHUKOBEIE WiTH CII0KHOIIBETHBIE
(Synandrae unu Asterales).

CewmeticTBo CrnoxHOLBETHBIE, acTpolBeTHbIe (Compositae miun
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2.8

Kiacc OquononbHbie

C JIaDOpaTOPHBIX 3aHATUIN

Asteraceae). CJI0)KHOIIBETHBIE KaK IMOJBUHYTOE CEMEHCTBO
JIBYTOJIbHBIX.

[Topsaok Tpexopemkoseie (Tricoccales, unmu Euphorbiales).
CewmetictBo Monouaitaeie (Euphorbiaceae).

CewmeiictBo bepesosrie (Betullaceae)

CewmeiictBo bykosbie (Fagaceae).

Kinacc OnHononbHbIE.

[Topsaok JIunetinsie (Liliales).

CewmeiictBo Jlunerinbie (Liliaceae).

[Topsaok Opxumnsie (Orchidales).

CewmetictBo Opxuanbie (Orchidaceae). I

[Topsaok Ocokoeie (Cyperales).

CewmeiictBo OcokoBbie (Cyperaceae).

[Topsaok 3naku (Poales).

CewmetictBo 3naku (Graminae, wiu Poaceae).

[Topsnok ITanemer (Areales).

Cewmeticto [Tansmer (Palmae).

HaumenoBanue
pa3aeJia / TeMbl
AUCHUILTUHBI

Conepxanue

AHaTomMusi 1 MOP(OJIOTUS PACTEHH I

1.3

PacturenbHas kieTka.
TkaHu pacteHuit

Kopens

BereratuBHblie OpTaHbI.

Muxkpockon. O3HaKOMJIEHHE € YCTPONCTBOM U ITpaBUJIAMHU
paboThl C MUKPOCKOIIOM, ITPaBUJIAMU ITPUTOTOBIECHUS
MuKpornpenaparoB. CTpoeHUE paCTUTEIbHOU KIIETKH.
O3HaKoOMJIEHHE C KpUCTaJlJIaMH, aJIepOHOBBIMU 3€pHAMU,
aMUJIOIUIACTaMH, a TAK)Ke ITOPOBBIM aIlllapaTOM PaCTUTEIbHON
kyeTku. [lnasmonns. PacturenbHble TKaHH.

Crpoenue u GyHKIUU 00pa30BaTENbHBIX U TOCTOSHHBIX TKAHEH.
Mexannyeckue Tkanu. [IokpoBHble TKaHu. [IpoBoasdmye TKaHU.
CemeHa u popocToK. O3HAKOMIIEHHE CO CTPOCHHUEM U
(GYHKIUSAMHU CEMSIH OHOOJIBHBIX U JIBY/I0JIbHBIX PACTEHUH U UX
npopocTkoB. KopeHb u kopHeBas cuctema. O3HaKOMIIEHHE C
aHaToMuel U MopgoJioruelt KOpHs U KOpHe-BOil cucteM
OJIHOJIOJIbHBIX U JIBYZIOJIHBIX pacTeHUH, MeTaMopdo3aMu KOpHSL.
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IToGer. Ctebenb

[ToGer u cuctema no6eroB. O3HaKOMIJIEHUE CO CTPOCHHEM TOYEK
UX pazHooOpa3neM; pa3-IMUYHbIMU TUIIAMU TIOOETOB.
Crermanu3anus 1 Meramop¢o3sl nodera. Crebens — och mooera.

1.5

1.6

JInct

[Betok. [Tmox

Jluct — 60k0BOI1 opran nodera. O3HaKOMJIEHHE C BHEIIHUM U
BHYTPEHHUM CTPOEHHMEM JIMCTA, Pa3HOOOpa3HeEM JIHCTHEB.
MeTtamopduzupoBaHHbIE OPTaHbl (TOMOJIIOTUYHBIE U
aQHAJIOTUYHBIE).

OxkornorBeTHUK. M3ydeHne pasHOOOpa3usi OKOJIOIBETHUKOB TIO
TUITY CHMMETPHH U cpacTaHus, GopMe, Yucity uiaeHoB. [[BeTok.
O3HaKOMJIEHUE CO CTPOCHHEM IIBETKA. JKEHCKUM U MY>KCKUM
rametropuramu pactenuil. Couserus. [1nozs! u cornoaus.

1.7

1.8

PasmHoOxeHME
pacTeHui

Pocr u passutue
LBETKOBBIX PACTEHUH

Muto3 B KJIETKaX KOPEILIKOB JIyKa. BeIsSBIEHNE OTIIMYATEIBHBIX
0COOEHHOCTEN CTaANIi MUTOTHYECKOTO AEJIEHUS KIIETOK.

Poct u pa3Buthe pacrenuii. U3yunts assl pocta pacrenuit Ha
IIPUMEPE MIIECHUIIB.

CucreMaTHKa BbICIIMX PACTEHUH
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2.3

CnopoBbie
OeccocyTucThie

Otnen Moxosuansie (Bryophyta). Kitace Mxu (Musci,
Bryopsida). IToaknacc 3enensie mxu (Bryidae)

2.4

2.5

CrniopoBble COCYTUCTBIE

T'osmocemennnie

Otnen [lnaynoBunusie (Lycopodiopsida). Kinace [TnayHnoBsie
(Lycopodiop-sida). Knacc ITonymaukossie (Isoetopsida),
[Topsimokx Cenarunemossie Selaginellales. Otnen XBoieBbie
nnu Ynenucteie, (Equisetophyta). Otnen [TamopoTHUKOBUTHBIC
(Pteridophyta). Knacc ITomunoauusr (Polipo-diopsida).
[Mopsimok Ionumnoauessie, wiu Hactosmye nanopoTHHKH
(Polypo-diales).

Otnen 'onocemennnie — Pinopyta (Gymnospermae). Kimace
Xsoitaeie (Coniferopsida).

2.6

O6mas
XapaKTePUCTHKA
[BETKOBBIX. | MIIOTE3BI
MIPOUCXOXKICHUS
[BETKOBBIX

Otnen IlokpeiTocemennsie, niau L[BeTkoBbie (Angiospermae)

2.7

Knacc /IBynosnbHbie

Knacc /Isynonbusie (Dicotyledoneae) mopsinok bepezorserHsie
(Betulales) CemeiictBo 6epesoBbie (Betulaceae), mopsmox
byxousernsie (Fagales) cemeiictBo Bykossie (Fagaceae),
nopsiiok JlrorukonBerHeie (Ranunculales) cemericTBo
JlrotukoBeie(Ranunculaceae). [Topsgok Kanepriosie (Caparales)
cemetictBo Kpecrorgernnie Cruciferae, mopsiiok Po3zorserHbie
(Rosales) cemeiictBo Po3onsernsie (Rosaceae), mopsaok
bo6osrie (Leguminosae) cemeiictBo bo6ossie (Fabaceae).
[Topsimox 3oHTHKOBHAHEIC (Araliales) cemelicTBO 30HTHYHEIC
(Umbelliferae, unu Apiaceae), nopsiox BepOeHnorsetHsie
(Verbenales) cemetictBo ['ybonBer-Hbie (Lamiaceae), mopsaiok
Hopuunukonsetusie (Scrophulariales) cemeiicTBo
Hopuunuxossie (Scrophulariaceae). [Topsmox
CpoctHonbITEHUKOBBIE WK CliokHOIBETHBIE (Synandrae, win
Asterales) cemeiictBo CnoxxnoneTHsle (Compositae, niu
Asteraceae)

2.8

Knacc OqnononsHbie

Knacc Onnononbabie (Monocotyledoneae) mopsimox
Jlnnueusetnsie (Liliales) cemeiictBo nuneitnsie (Liliaceae),
nopsnok OcokoBeie (Cyperales) cemeiictBo OcokoBbIe
(Cyperaceae). [Topsanok 3maku (Poales). CemeiicTBo 3maku
(Graminae, nnu Poaceae).
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