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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTaHOBJICHHBIMH B 00pa30BaTe/1bHOM NporpaMmMe HHAMKATOPAMHU 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 TOJKCH 3HATh:
NPUHINIB 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
BBITIOJTHCHU A 6I/IOJIOI‘I/I‘~I€CKI/IX
UCCJIEJOBaHMIA; 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 MaTepHal AJis
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 THIIOB
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
000py0BaHUs; METOIaMU
MCCIICIOBAHHS KUBBIX CUCTEM,
MaTeMaTUYeCKUMU METOJIaMU
00paboTKH Pe3yJIbTaTOB
MPEJICTABICHUSIMH O
COBPEMEHHOM 000pYI0OBaHUU
MOJIEKYJISIPHO-OMOIOTHYECKHUX U
paboThI HA O0OPYAOBAHUY IS
U3y4eHHsl pacTeHU U rprooB,
HaBbIKaMU pabOThI HA
COBPEMEHHOM 000pyI0BaHUH 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; HaBBIKAMU BEICHUS
JIOKYMEHTAIUH TIOJIEBBIX
HaOJIFOJeHNI HaBBIKAMA
MPOBEIEHUS 1TaOOPaTOPHBIX
WCCIIEIOBAHUH U SKCIIEPTHU3
OMOJIOTMYECKOT0 MaTepuaa
HaBBIKAMHU 00€33apayKUBaAHHS
71a00paTOpHOIL MoCy bl U
WHCTPYMEHTOB



2. lleau 1 MecTO IMCHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHON NPOrPaMMbl

[lenu u3ydeHus: TUCIUIIINHBIL:

[lenp auCUMIUTUHBL: CHOPMUPOBATH Yy CTYACHTOB IIEJIOCTHOE IMPEACTABICHHE O CTPOCHUH
pacTeHul (BHEITHEM U BHYTPEHHEM ), OMOJIOTMYECKOM MHOTOOOPa3uH PaCTUTEIHLHOTO MUPA.
JuciumiinHa peanu3yercs B paMKax dYacTd, (OpMHpyeMOl ydacTHHUKaMu 00pa3oBaTelbHBIX
OTHOIIICHUH.

JIJ1st OCBOCHMSI TUCIUTUIMHBI HEOOXOJUMBI KOMITETEHITUH, CDOPMUPOBAHHBIC B paMKaxX U3y4eHUs
cienyromux gucuuitinH:  «l{utomoruss um rTHcTONOTMsA», "BBemeHue B OHMOTEXHOJOTHIO".
Komnerennuu copmMupoBaHHBIC B PE3yJbTaT JAHHON AUCIUTLIMHBI HEOOXOIUMBI JISI H3yUCHUS
TaKUX JUCHUIUIMH Kak «®dusnosiorus pacteHui», «bHOJIOrHYEeCKrMe OCHOBBI CEIbCKOTO
xo3s1iicTBaY, «bruoreorpadusy.

Hucuunnuna n3ydaercs Ha 1 kypce B 1, 2 cemecTpax

3. O0beM TUCHUTLUIHHBI (MOYJIs) B 32a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKa/JieMIYeCKHUX UJIH ACTPOHOMHYECKHUX 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 yacoB
O0beM TUCUMILTHHBI
Ounas ¢popma 00yueHusn

OO0m1ast TpyA0€MKOCTb JUCITUTUTHHBI 252
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpEIoaBaTesiem:

JIEKLIUHA 32

MPAKTHYECKUX (CEMHUHAPCKHX )

J1a00PaTOPHBIX 64

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

JK3aMeH
Y4eOHBIX YacOB Ha CAMOCTOATENbHYI0 padoTy ooydatontuxcs (CP) 120

DopMbl KOHTPOJIS CeMmecTpsl

IK3aMeH 2

4. Conep:xkanue JUCHUIIHHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX 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 16 0 32 64
pacTreHuii
1.1 bBoraHnka Kak HayKa 2 0 0 8




1.2 PacrurenbHas kieTka. TkaHu 2 0 6 8
pacTeHui

1.3 BereraruBHsle opransl. Kopenb 2 0 6 8

1.4 TIloGer. Ctebenn 2 0 4 8

15 Jluct 2 0 4 8

1.6 IBerok. ILlmox 2 0 4 8

1.7 Pa3mMHOXEHHE pacTCHU 2 0 4 8

1.8  Poct u pa3BuTHE IIBETKOBBIX 2 0 4 8
pacTeHui

2  CHcTeMaTHKA BBICHIHX 16 0 32 56

pacTreHuii

2.1 | Ucropus cucteMaTUKH pacTeHUN 2 0 0 8

2.2 | OOmas XxapaKTepUCTUKA BBICIIIUX 2 0 0 8
pacTeHui

2.3 CnopoBsie 6eccocyucTbie 2 0 4 8

2.4  CrnopoBbl€ COCYAHUCTHIE 2 0 6 8

2.5 TonocemeHHbIE 2 0 6 8

2.6 OOmas xapakTepucTUKa 2 0 4 8
LBETKOBBIX. [ MIIOTE3bI
MIPOUCXOMKICHUS [IBETKOBBIX

2.7 Kunacc [IBynonbHbIe 2 0 6 4

2.8 | Knacc OnHom0abHbBIE 2 0 6 4
Hroro 32 0 64 120

4.2. Conep:kaHue TUCHUIJIMHBI, CTPYKTYPHPOBAHHOE MO pa3aejaM (TeMaMm)

Kypc eKumoHHBIX 3aHATHI

Ne HaumeHoBaHue Conep:xkanue
pa3nena / TeMbl
AMCHMILINHBI
1 Amnaromusi 1 MOP(OJIOTHS paCTEHHUI
1.1 DBoraHuka kak Hayka PaznooOpa3zue oprannyeckoro Mupa 3eMiH U poiib pacTeHUN 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 OMOIOTHYECKUX JUCIUIUIMH. VcTopus
OOTaHUKHU.

- borannka kak cucTeMa JIUCIUILTIH, BCECTOPOHHE U3ydaromas
pacteHusi. OCHOBHBIE pa3ienbl 00TaHUKU: MOP(OIOTHs,
aHATOMMSI, CHCTEMATHKa, (PU3HUOIIOTHS, SKOJIOTHUS, SMOPHOIOTHS,
naneo00TaHuKa, (PUIOreHeTHKa, TeHETUKA PaCTeHUH, OMOXUMHUS,
ouoreorpadus. Ponp 60TaHWUYECKHX UCCIEAOBaHUH B
OMOJIOTHYECKOM MOHUTOPUHTE, OMOMH/MKAIINY, B TPAKTHKE
CEIILCKOIr0 X03MCTBa, MEAULINHE, OMOTEXHOJIOTHH.
[lepcneKTUBBI Pa3BUTHS COBPEMEHHOM OOTAaHHUKH.
Heo6xoauMocTh 0XpaHbl ¥ paIlHOHATEHOTO UCTIOIb30BaHUS
pacTUTENILHOTO MUpA.

- OcHOBHBIE 4epThl pacTeHuil. PazHooOpa3ue pacteHuil. YpoBHu
MOp(OJIOTHYECKOM OpraHu3aiuy pacTeHuil. OHOKIETOUHBIE,
HEKJIETOYHBIC, KOJIOHHAIbHBIE 1 MHOTOKJIETOUHBIE OPTaHH3MBI.

5



Hwusmme u Beicine pactenus. O0mme yepThl OpraHu3aiim
TUMAYHOTO CEMEHHOT'O PacTeHHUSI.

1.2

PacturenpHas kierka.
TkaHu pacTeHuit

- Kiterka — ocHOBHas CTpyKTypHas 1 QYHKIIMOHAIbHAS SIMHHUIIA
pactenus. Victopust u3ydeHus KJIETOYHOTO CTPOCHUS PACTEHUH.
OOm1ast opraHu3anus pacTUTEIbHOMN KIIeTKU. OTIHYHs
PaCTUTEIBHOM KIIETKU OT KJIETOK KUBOTHBIX U IPUOOB.
OcobeHHOCTH CTPOEHUS OMOJIOTHYECKUX MEMOpPaH.
MembpanHas opranuzaius npororuiacta. Bzaumocssizu
MeMOpaH-HBIX CTPYKTYp MPOTOIIACTa. SIApO pacTUTEIHHOM
kieTku. Ero cTpykrypa, 0cOOEHHOCTH XUMHU-YECKOTO COCTaBa U
GbyHKIHN.

- OCHOBHBIE OpraHeslIbl PACTUTEIBHON KICTKU U UX (PYHKIIHH.
[Lnactuapbl. TUIbL 3peiIbIX TIACTUA, KX
CYOMUKPOCKOKOIIUYECKAsl CTPYKTypa 1 OMOJIOrHYecKasi poib.
OCOOEHHOCTH CTPOEHUS KaXKIOT0 THIIA 3PEIIbIX ITACTHUI.
[TurmenTsl mIacTuA. XJI0pOIJIacThl, UX CTPYKTYpa U (PYHKLIHUU.
[lepBuuHbI (aCCUMUISILIMOHHBIN) Kpaxmail. OHTOreHes3 u
B3aMMOIIPEBPALEHUS TUIACTHA. DBOJIIOIMOHHOE
MIPOUCXOKACHHUE TUIACTU]T U MUTOXOHIPHIA.

- 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 o6osiouka. CBo¥cTBa M (DYHKITUU KIICTOYHOMN
0005104Kkl. XUMUYECKUN COCTaB U MOJIEKYIIIpHAsl OpraHU3aIus
000s10uk. CUHTE3 U TPAaHCIIOPT KOMIIOHEHTOB O0OJIOUKH.
buonoruueckas pons kiaetounoit odonouku. [lonstue 06
aroIJyIacTe U anolyIaCTUYECKOM TPAaHCIIOPTE.

- ®opMupOBaHHE TTEPBUYHON 000TOUKH MPH IIUTOKHUHESE.
[imasmoaecMbl U niepBUYHBIE MOPOBbIE MO, [loHATHE O
CUMILJIACTE ¥ CUMIUIACTUYECKOM TpaHcnopte. [lepBuunas u
BTOpHUYHAs 000JIOUKH; COCTAB, CTPYKTYpa, (PU3HUECKUE U
xuMuyeckue cporictpa. [lopsl, uX TUIBL. 3HAYEHHE TOP.
Bropuunbie u3mMeHEeHN s XUMHUYECKOTO COCTaBa U CBOMCTB
000JI0UKH: TUTHU(PHUKAIMS, CYOepUHU3alMs, KyTHHU3AIIHS,
KYTHKYJIIpU3alis, MUHepaIu3anus 000J04eK U OTI0KEHUE
ciu3eil. buonornueckoe 3HaYeHUE ITUX IPOLECCOB. 3HAUEHUE
LIEJUTIOJIO3BI B XO3AKCTBE.

- 3anacHble BEUIECTBA U HPracTUYECKUe BKIIOUEHUsI. DOpMBI
OTJIOKEHUS 3allaCHBIX YIJIEBOOB, KHUPOB, O€IKa U UX MECTO B
kietke. Kpucramibr.

- OCHOBHBIE KYJTbTYPHBIEC PACTCHUS — UICTOYHUKH TTOTYUCHUS
Kpaxmala, caxapa, paCTUTEIbHBIX Maces, OEIKOB, TyOHUITbHBIX
BELIECTB, aJIKaJIOUJOB U T. [I.

- @a3pl pa3BUTHS PACTUTENHHON KIETKH: SMOpHUOHANIbHA, (ha3a
pocta, muddepeHuanuu (Crenuain3alyn), 3peIocTd U
CTapeHHsl.

- Pa3zHOOOpasue KIETOK B CBS3H CO CIEIAATU3AIHEH.

- CUMILTaCTHBINA U UHTPY3UBHBIN pocT KieTok. [ToHsaTHE O
Mareparui. opMHUpPOBAHNE MEKKIETHUKOB M MIX THUIIBI.
3HaueHHE MEKKIETHUKOB.
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- [lonsTe 06 OMHUIIOTEHTHOCTH SMOPUOHAIBHBIX KIETOK,
HEKOTOPBIX (akTopax ux auddepeHunamm.

- ['unote3a cuMOMOTHYECKOTO MPOUCXOXKIEHHS PACTUTEIILHON
3YKAPUOTHYECKOHN KIIETKH.

- OnpeneneHue U TPUHIMIIBI Ki1accupukanuu Tkaned. Tkanu
IIPOCTBIE U CJIOKHBIE, 00pa30BaTENIbHbBIE U IOCTOSHHBIE,
NIEPBUYHBIC U BTOPUYHBIC TKAHH.

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

- CTpoeHue anuKalbHbIX MEPHCTEM 100era u KOpHs.
WNHunmanbHble KIETKU U UX IPOU3BOIHBIE. 30HAJIbHOCTh
BEpXYILIEUHBIX MepucTeM. Hanpasienus neneHus KIETOK.
[TonsTHE O rUCTOrEeHax: MPOTOAEpMA, IPOKAMOUIA, OCHOBHAs
Mmepuctema. KamOuii u destoren, ux cpaBHUTEIbHAS
XapaKTEepUCTHKA.

- [ToxpoBHble TKaHu. [lepBUYHBIE TOKPOBHBIE TKAaHU: SIUAECPMA,
pu3ozepMa, BeslaMeH. DJIEMEHThI SIUAEPMBbI, UX CTPYKTYpa U
¢ynkuuun. Kytukyna u BOCKOBOH Hajer.

- Yerpuna, uxX CTpOEHUE U MEXaHU3M padOThl. Y CTbUUHBIE
anmaparsl, X TUIbL. PacrpeneneHue yCTbUIL B dIIUACPME.
Tpuxomsl, ux TUTIBL U QyHKIUH. DMepreHibl. Benamen. Ero
(dhopMupoBaHUe, CTPOCHHE U (HYHKIUH.

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

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

- OcHoBHbIe TKaHU. [IoHATHE 00 OCHOBHBIX TKAHAX, UX
o0Opa3oBaHME U MI0JIOKEHUE B TEJIE PACTEHUS.
AcCCUMUIISILIMOHHBIE 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. O01IMe YepThl CTPOCHHUS, 3HAYCHUE,
pa3melieHue B Tene pacteHuil. OcoOOEHHOCTH KOJIJICHXUMBI, €€
Bubl. Cxiepenxuma. BonokHa u cknepenabl. OCOOEHHOCTH
pocra BosIoKOH. [IpakTndeckoe 3HaYEHNE BOIOKOH.

- [IpoBoasmue Tkanu. O61mas xapakrepucTuka. TUIsl U
(GyHKIMU TPOBOJAIUX TKaHEeH. OO11e YepThl KCUIIEMBI 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 00 3BOMIOIMU TpaxeaTbHBIX
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. KeTKu-CriyTHUKHY, 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 pa3MELICHHUE 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/ipllia, €ro aHaTOMUYECKHUE OCOOCHHOCTH.
CeMeHa 1BYJIOJIBHBIX ¥ OJJHOJOJIbHBIX PACTEHUH.
JIByceMsAI0JIBHBIE U OJTHOCEMSIOIBHBIE 3aPO/BIIIN.
Henopa3zButele u penynupoBaHHble 3apo b, COOTHOLIEHUE
3apOJIbIIlIa ¥ BHE3APOABIIIEBBIX 3allaCalONINX TKaHEH.
Mopdonoruueckre TUIBI CEMsIH. 3allacHbIE BEIIECTBA CEMEHHU.
XO035MCTBEHHOE 3HAUEHUE CEMSIH.

- Iokoit 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 MOJIOZOTO 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 KOpPE U CTeJIe.
@yHKIINY IEPBUYHOMN KOPHI U cTeibl. bapsepHble Tkanu. Poib
nepuiukia. BosHukHoBeHUe kamOus, demioreHa, oopazoBaHue
BTOpUY-HBIX TKaHeH. CTpoeHne MHOTOJIETHUX KOPHEH.
«JInHpKa» KOpHSI.

- BerBiienne kopHel. 3an0keHue U 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 IOYBE. DKO-JIOTHYECKas
IJIaCTUYHOCTh KOPHEBBIX cucTeM. [IpakTryeckue npruemsl,
BIIMSIOIIME Ha (POPMUPOBAHNE KOPHEBBIX CUCTEM
CENIbCKOXO35MCTBEHHBIX PACTEHUM.

- MeTozp! u3y4eHus: KOPHEBBIX cUCTEM. SIBIeHHsI OOHOBIICHUS U
OTMHUpaHUS KOpHEH B KOpHEBbIX cuctemax. Juddepennuanus u
crienuanu3anus KopHeil. PocroBslie, cocymue, aemepHsIe,
BTATHBAIOIIME U 3aracaroniue KopHu. Metamopdo3bl KOpHS:
KOPHEIUIO/IbI, KOPHEBBIE IIMILKH, KOPHU-TIOATIOPKH, XOyJIbHBIE,
JIOCKOBH/JIHBIE, JAbIXaTeNbHbIE, BO3AYLIHbIE KOPHU, KOPHEBHIE
KIIyOeHBbKH U UX Mopdosoruueckas npupoja. McnomabzoBanue
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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.
MetamepHocTb nodera. PazHokauecTBEHHOCTb 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.
[ToHsTHE O BEpXYyILICYHOM (IUXOTOMHUYECKOM) U OOKOBOM THIaxX
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 moderoB no GyHKIHIM, JUTHHE MEXA0Y3IIHH,
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 1T00eToB. PopMHIpOBaHUE 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. bronornyeckrie OCHOBBI IPAKTUIECKUX PHEMOB
(hopMHpOBaHUS KPOH JIPEBECHBIX pacTeHUH. 3HAUCHHE ITUX
MIPUEMOB IS CEITBCKOTO XO03SCTBA M JIECHOTO CTPOUTEIHCTBA.
- PazBepThIBaHMe o0Oera u3 NOYKH, pojib HHTEPKATSIPHBIX
MepucteM. Obpa3zoBaHue oyevyHoro kKoubla. [lonsarue o0
3JIEMEHTAPHOM M I'OJJMYHOM To0erax.

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

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

- [lepexo/ OT MEpBUYHOTO CTPOCHUS CTEOJISI 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.
SnpoBas u 3a0010HHas 1peBecuHa. 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 crebieil 0HOIONBHBIX pacTeHUH. Y TONIIeHHE
cTebeil y ApeBOBUAHBIX OAHOAOIBHBIX. OTINYHS B CTPOCHUU
crebuiell OJJTHOJONIBHBIX U IBYIOJIBHBIX PACTEHUI.

- JIuct — 60KoBOIi opran nmobdera. OnpenencHue U GyHKIUH.
Mopdomnoruueckoe CTpOeHUE JUCTA: IUIACTHHKA, YEPELIOK,
OCHOBaHWE, PUIMCTHUKH, Biaraiauine, pactpyo. [IpocTsie u
CJIO’KHBIE JINCThSL.

- Paznoo6pasue ¢popm muctbes. I'erepoduimms 1 aHU30PHILIHS.
Xunkoanue. JInucToBble cepun U (popMarum JUCTHEB.

- AHaTOMHUYECKOE CTPOCHHE TUIACTUHKHU 3€JIEHOI0 JIHCTA.
M3MeH4YMBOCTh aHATOMHUYECKON CTPYKTYPBI IJIACTUHKHU B
3aBUCHUMOCTH OT 3KOJIOTUYECKUX YCIOBHI.

- Pa3Burtue nucra. Buyrpunodeunas u BHeroueuHas ero (asbl.
BepxyiieuHnslil, KpacBOil, BCTABOYHBIN, TOBEPXHOCTHBIN POCT
mucTa. J[nurenbHOCTh kU3HU IucTheB. [loHATHE O
BEYHO3EJIEHBIX U JIETHE3EIEHbIX pacTeHusX. Jlucronan, ero
MEXaHU3M 1 3HaYCHHUE.

1.6

IIseTok. Ilnoa

LBetok. Onpenenenne NOHATUS «UBETOK». CTpoeHue UBETKA U
ero gynkun. L{BeTonoxe — ock nBeTka. Pacmonoxxenue
yactel Betka. Tunsl cummerpuu. Juarpamma u popmyna
uBetka. [IpocToii u aBoiHON OkooLBETHUK. DPopMa, pyHKIKUU
Y MIPOUCXO0XKIeHHE yaneuky U BeHuuka. [llnopuel. Hekrapauku.
PaznooOpasue BeTKoB 10 (hopMe OKOJIOIIBETHHKA.

PazButue uperka. Ilopsanok 3a10keHuss ¥ pocTa €ro YWICHOB.
MaxpoBblI€ IIBETKH.

- Anpapoueit. O6mmas xapakrepuctuka. CTpoeHue ThlunHKU. Ee
MpoUCXOXkaAeHNne. Pa3BuTHEe NBILHUKA U €T0 CTPOCHHUE.
Mukpocnopanruu. Apxecrnopuii 1 MUKpocroporeses. Ponb
SHAOTEMS U TareTyMa. My»XcKoil raMeTo(pUT IBETKOBBIX
(mputbLIEBOE 3€pHO). JIBYX- M TpexkieTouHas nbuibla. CriepMun
U nplIbIEBas TpyOka. OOG0I0UKH MBUIBLIEBBIX 3€PEH.
[TanuHONOrHUSA, CIOPOBO-NIBUIBLIEBON @HAJIN3 U €r0 3HAUECHUE B
HayKe.

- l'mneneit. O6mas xapakrepuctuka. [ImogonucTuku
(kapmemibl) ¥ UX mpoucxoxaenue. [lectuk. AnmokaprHbIN
ruHenel. TUnsl HEHOKApIHBIX THHELEEB. BEpXHsA U HUKHSS
3aBs3u. CeMs3auaTKy U TUIBI TU1aleHTauu. OCHOBHbBIE
HaIPaBJICHUS HBOJIIOLINY THHELES.

- CTpoeHue 1 TUIBI CEMA3a4aTKOB. IHTeryMeHThI, HYIIEILTYC.
Apusutycel U Apyrue oopa3oBanus. Pazsutre cems3auaTka 1
Meracrnoporeses. 3apoAbIIeBblii MEIIOK U €r0 pa3BUTHE
(meraramerorenes). [IpoucxoxxaeHne 3apoAbIIEBOr0 MEIIKa.
Tunsl 3apoaBIIIEBBIX MEIIKOB.

- OnbplIeHNE Y IIBETKOBBIX pacTeHui. OOIast XapakTeprucTHKa.
CamoonbuIeHHE U NTEPEKPECTHOE OIbUIEHUE. bruosornueckoe
3HAUEHUE MEPEKPECTHOTO ONBUIEHHU. DHTOMOTaMHUsl.
Pa3nooOpaszue npucrnocoOaeHu# 1IBETKOB K OMBIJICHUIO
HaceKOMbIMU. [IpuMepsl BEICOKOM MPHUCITOCOOIEHHOCTH
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HaCEKOMBIX M PaCTeHHUH JIpYT K Apyry. ONbUICHUE APYTHMH
rpyIIaMy )XKUBOTHBIX. ['uaporamusi. AHemoraMus u
MPUCIIOCOOJICHUS K HEH.

- OIHOIOMHBIE, IBYIOMHBIE U MHOTOJIOMHbBIE PACTCHHUSI.
[IpucnocoOnaeHus K 3aIMTe OT CAMOOIIBIIICHUS: TUXOTaMus,
TeTePOCTUIIHS U JIp. ABTOTaMUs U €€ OMOJIOTUYECKOE 3HAUCHUE.
[Ipucnocobnenus k camoonbuieHno. Kieiictoramus.

- OmI00TBOpEHUE Y LIBETKOBBIX pacTeHuid. Pa3surtue
MBUTBIIEBOM TPYOKHU. B3auMomeiicTBE MY»KCKOTO M )KEHCKOTO
rameTo(puToB ¢ TKaHsAMH criopoduTa. JIBOHHOE OMIOA0TBOPEHHE
1 ero omosiornveckoe 3HaueHue. OOpa3oBaHUE CEMECHH.
dopMupoBaHUE 3apobiila U 3HA0cIepMa. TUIIBI SHI0CTIEpMA.
Ero 6uonorudeckas pois. [lepucnepm.

- O0m1ast cxema IHMKJIa BOCIIPOU3BEICHUS Y IIBETKOBBIX. Ero
0COOEHHOCTH, MPOTPECCUBHBIC YEPTHI, OMOJIOTUUECKHE
MIPEUMYIIECTBA.

- Pa3zBuTHe 3apojibiiia, CEMEHH U 110,12 0€3 OII0I0TBOPECHHS
(amomukcuc). Paznuunble TUIIBI aTOMUKCUCA U €70
OuoJsoruuecKas posb.

- HexoTophkie rumnoTe3sl MPOUCX0XKICHHS [IBETKA U HAIPABICHUS
€ro »BONIOIIMU. Pa3HOOOpa3ue 1IBETKOB B IPUPOJIE.

- ComBeryre Kak crenuain3upoBaHHas YaCTh CUCTEMBI OOETOB.
OcHoBHBIE MOP(}OTOTHYECKHE TPU3HAKU COIBETHI:
(GpoHI03HBIC U OPAKTEO3HBIC, OTKPHITHIC U 3aKPBITHIC,
OoTpuyeckue (pareMo3HbIC) U IUMO3HBIC, ITPOCTHIE U CIIOMKHBIC
cousetus. [Tonarue 06 ameMeHTap-HBIX, OOIINX U
00BETMHEHHBIX COIBETHUSAX (CHHMIOPECIICHIIHSIX ).

- [IpuHIUIIB KITAaCCHU(UKAIIUN COIIBETHH.

- [Ipocteie conetusi. CnoxKHbIE COLBETUS: TBOIHBIE (CIIOKHBIE)
KHUCTH, 30HTHKHU U KOJIOChS; METEIIbUAThIE U TUPCOUTHBIC
cousetys. LluMouapl: Auxa3uii, MOHOXa3Uil, IJIEH0Xa3Hil.
Bbrnonornueckoe 3HaUeHHE COIBETHIA.

- Onpenenenue NOHATHUS «IUT0A». buonornyeckoe 3HaueHue
10/10B. CTpOeHUE OKOJIOTUIOHUKA. YUacTHe Pa3TUIHBIX
yacTel 1[BeTKa B ero oopazoBaHuu. 1m0 cyxue u couHble,
OJIHOCEMSIHHBIE U MHOTOCEMSIHHBIE, BCKPBIBAIOIIHUECS U
HEBCKphIBarOIIMecs, ApOOHbIE U WwieHucThie. HuxkHIe u BepxHue
moabl. [loHsTus: ioauk, Mepukapmuid, spemM. CriocoObl
BCKPBIBaHMS TJIOJIOB.

- AnokapmHbI€ 110/161. MHOTOJIMCTOBKHU M OJTHOJIMCTOBKH.
MHOroopemku 1 0OJHOOPEIIKHA, MHOTOKOCTSHKH U
OJTHOKOCTSHKHU. b06. CHHKApITHBIE TUIOBI: KOPOOOUYKH, STOJIHI,
s10JI0K0, TIOMEpaHeIl, Opex | Kenyab. [lapakaprHble 106l
KOpPOOOYKH, CTPYUKH U CTPYUOUKH, CEMSTHKH. 3€PHOBKA 3JIaKOB.
JIuzukapmnHbI€ MII0bI.

- [eTepokapmust U TeTepociepMusi, IX OHOJIOTHYECKOE
3Hauenue. Comnoaus. PacnpocTpaneHue mio10B U CEMSH.
[IpucnocobneHus K 300X0pUH, AaHEMOXOPHUH, THIPOXOPHH.
3HaueHNe pa3TUIHBIX CIIOCOOOB pacpoCTpa-HEHHs IIOI0B U
CeMSIH.

- 3HaueHue MI0JI0B U CEMSIH PaCTEeHUH AJId YeIOBeKa.
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1.7

1.8

Pazmuoxxenue pactennit

Pocr u pasButne
LIBETKOBBIX PaCTCHUN

- Muto3. ®a3er Muto3a. @parMoriacT u 00pazoBaHue
KJIETOYHOU miacTUHKU. [{uToknHe3. buosornueckoe 3HaueHUE
MHUTO3A.

- O0miue cBeieHUs O Pa3MHOKEHUHU PACTECHUH.
Bocnpoussenenue u pazmHoxeHue. becrionoe u nonosoe
pa3MHOXKEHHE, X OMOJIOTHYeCKOe 3HAUCHHE.

- [TonoBoit nmporuiecc y pacrenuit. ['ameTs! u 3urora. OCHOBHOM
THII TTOJIOBOTO MPOIIecca BRICIIUX PACTEHUI — OOraMusl.
[TonoBsle opranbl BBICIIUX PACTEHUI — AaHTEPUANH U APXETOHUU.
- O0miee MOHATHE O IIMKJIE BOCIIpOou3BeIeHus. YepenoBanume
SIepHBIX (a3 Mpy MOJIOBOM Pa3MHOKEHUU. [ arIoOHOHTHI U
MUIUIOOUOHTEI.

- O0m1ast XxapaKTepuCTHUKa CEMEHHOTO pa3MHOKeHusl. CeMeHHOoe
Pa3MHOXKEHHE y FOJIOCEMEHHBIX (Ha IPUMEPE XBOWHBIX).
CeMeHHOE pa3MHOXKEHUE Y IIBETKOBBIX pacTeHuil. J[BoitHOe
OILJIOJIOTBOPEHHUE.

Poct — 310 yBenMUeHNE Pa3MEPOB PACTEHUS, B OCHOBE KOTOPOIO
JIEKUT YBEJIIMYEHHUE €0 MACChl: KOJIMYECTBA JINCTHEB, KOPHEH,
mo0eroB, 00beMa 1 YnCIIa KIETOK, MOSBICHUE HOBBIX
CTPYKTYPHBIX 3JIEMEHTOB KaK B KJIETKaX, TaK U B CAMOM
OpraHusMe.

Bnusinue ¢pakTopoB OKpy»Karoliel cpesibl Ha pOCT pacTeHUH.
CtuMynsaTopsl pocra.

PocToBble 1BUKEHUS pacTEHUN.

[IepnonnuHOCTE BHJIA.

X0JI0A0CTOUKOCTD, 3MMOCTOMKOCTh U MOPO30CTONKOCTD.

CucremMaTuka BbICIIUX pacTeHH

2.1

2.2

Ucropus cucremaruku
pacTeHui

OO0mas
XapaKTePUCTHKA
BBICIINX PACTCHUI

I'epanot (484-4251r.710 H.3. JIpeBHETrpeyecKHii eCTeCTBO3HAHNE
Apucrotens (384-322 rr. 10 H.3.). Teodpact (317-287 rr. 10
H.3.). K. JIunneit. CpaBHUTENBHO-MOP(}OIOTHUECKUNA METOI.
I'eorpaduueckuit meto.

XapakTepucTHKa oTAesa Kak ocoooit rpynmsl. OcobeHHOCTH
Pa3MHOXKEHHUS.

2.3

2.4

Crnopossie
OeccocyaucThIe

CriopoBble cOCyTUCThIE

XapakTepucTHKa OT/ie]a Kak 0COO0M rpymIb.

Knacc Ileuenounuku (Hepaticae). OO1iast xapakTeprucTHKA.
[Moaxmacc Mapmannuessie (Marchantiidae). ['eorpaduueckoe
pac-ipocTpaHeHue u sKonorus. OTInYuTenbHbIe MOP(OIIOTO-
aHaTOMHMYECKHe 0COOEHHOCTH. MapliaHlys U puddHsl.
[Toaxnacc FOurepmannuensie (Jungermanniidae).

Knace Mxu (Musci unu Bryophyta). O61mas xapakTepucTuka.
[k Bocnipon3BeICHMUS.

IMoaxnacc Charnossie (Sphagnidae).

[Tonknacc 3enensie mxu (Bryidae). Kykymikun sen.
OcoOeHHOCTH CTpOEHMS, pa3MHOKeHUs. PazHooOpa—3ue
3€JICHBIX MXOB.

[Ipobnema mpouCcXoKaeHNsT MOX000Pa3HbIX U BO3MOXKHBIE TyTH
WX DBOIIOIIH

Bpewms cymiectBoBaHMs 1 BO3MOXKHAsE 3KoI0rus. O61as
xapakrepuc—THKa. Mopdosoruueckoe pasHooOpaszue
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BETeTaTUBHBIX U PENPOAYK TUBHBIX OpraHoB. Punus u apyrue
npeacTaBuTeNd. PUHHOGUTHI Kak Hanboiee APeBHsIS U
MPUMHUTHUBHAS TPYIIA BBICHINX pacTeHui. Bo3~MokHbIe MyTH
sBoJIOIMH. OCHOBHBIE TIOJIOKEHUS TEIOMHOM TEOPHH.

Otnen [Inaynosuansie (Lycopodiopsida).

Bpewms naunbosnbmiero pacusera. O0mas XxapakTepucTHKA.
[Ipouc-xoxaeHne TUCTHEB IIAYHOBUAHBIX (MUKPO(DUILIHS).
[Muxn Bocnipouns-BeneHus. PaBHOCTIOPOBOCTB U
Pa3HOCTIIOPOBOCTb.

Knacc IlnaynoBsie (Lycopodiopsida).

[Topsaok Ilmaynoseie (Lycopodiales). O6mue npuzHaku,
Mop(o-T0ruYecKoe pazHooOpasue.

[Topsaok Cenarunennosie (Selaginellales). I'eorpaduueckoe
pac-ipocTtpaHenue u skosorus. O01mas XxapakTepucTuKa.
OcoOeHHOCTH CTPOEHHS crIOpOo(UTa B CBS3U C YCIOBHUSIMHU
KU3HHU. bromornyeckoe 3Ha4eHNE Pa3HOCIIOPOBOCTH.
[Mopsaok Jlemmnonenaposeie (Lepidodendrales). Bpems
pacuBera u mpearoaraeMple YCIOBHS X CYIIECTBOBAHMUSL.
OO61mas xapakTepucTHKa. UepThl cCrieluaIn3aiy u
MIPUMHUTHBHOCTH aHATOMO-MOP(OIOTHIECKOTO CTPOCHUS,
pa3MHOXeHud. Jlenuao1eHAPOHBI U CH TUIUISIPUH.

[opsinok [onymaukoseie (Isoetales). I'eorpaduyeckoe
pacmnpocT-paHeHHe U dKonorus. Mopdonoruueckoe CTpoeHUe
nonyrHuKa. CBSA3H € JIETUAO0ACHIPOBBIMHU.

Otnen XBouesbie unu Ynenucteie, (Equisetophyta).

O6m1as xapakrepuctuka. Bpems: Haubomblero pacisera.
Knacc Knunomnucroseie, ninn ChenoduioBbie
(Sphenophyllopsida).

OcobeHHocTH MOP(OIOrUK, aHATOMUU M CIOPOHOIIEHHUS.
Kiace XBomossie (Equisetopsida)

[Mopsanox Kanamutsr (Calamitales). Bpems cymecrBoBanus.
Oco-6ennoctu Mmopdosnorun u anaromuu. CriopoHOITIEHHE.
[Mopsanox XBomwu (Equisetales). OcobeHHOCTH MOP(OTIOTHH U
aHa—ToMuU. CIIOPOHOCHBIE KOJIOCKH. 3apOCTKH.

O6mas xapakrepuctuka. [lepBudHbIE MaIOPOTHUKU:
CTaypornTepuc U Ipyrue npeacrasutenu. [Ipoucxoxaenne
JTUCTHEB MAMIOPOTHUKOB.

Kiacce Yxosuukosie (Ophioglossopsida).

[Mopsanox V:xoBuukoBblie (Ophioglossiales). CBoeoOpasue
cTpoeHus rameTodura u ciopodura. YepThl MPUMUTHBHOCTH.
Y KOBHHK U TPO3JIOBHUK — OCHOBHBIE MIPEICTABUTENH MOPSIJIKA.
Kiacc Mapartuessie (Marattiopsida).

[Mopsmox MapatTtuessie (Marattiales). O0mas xapakTepucTHKa.
Oco-6eHHocTr MOPQOJIOTHH U CTIOPOHOIIEHUS. TeHACHITUHN K
o0pa3oBa—HUIO CUHaHTHEB. ['eorpaduueckoe pacrpocTpaHeHHE
Y DKOJIOTHSL.

Knacc Iomunoauuast (Polipodiopsida).

[Topsanok [Tonmunoaueskie, win Hacrosiye nanopoTHUKA
(Polypodiales). O6mias xapak—Tepuctuka. Mopdonoruueckoe
pazHooOpasue, sxu3HeHHbIe PopMbl. CTensIpHAas THUIIOTE3a.
BapuaHTbI CTpOeHHS 1 PacoI0KEHUS COPYCOB U CIIOPAHTHUEB.
3apocTtku. CeMencTBa: MOTUIOIUEBBIC, CXU3EHHEIE,
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2.5

T'osmocemenunie

IJIEMXEeHUEBBIC, THMEHO(PUIUIOBEIE, IHaTeiHbIe. [[puMUTHBHBIC
Y TIOJIBUHYTHIE MPU3HAKHU. DKOJIOTO-TeorpaguaecKuii 0630p.
[Topsaok CansBunameBsie (Salviniales). CalbBUHUS TI1aBaIOIIAS.
Crennuka cTpOCHUS B CBS3H C BOJHBIM 00pa30M KHU3HU U
Pa3HO-CIIOPOBOCTHIO.

[Mopsmox Mapcunuessie (Marsileidae). O6pa3 xu3HH.
OTnuuuTeNb—HbIE 0COOCHHOCTH CrIopoduTa.

I'pynna Iparonocemennsie (Progymnospermae). Oco0eHHOCTH
MOP(}OTOruuecKoro ¥ aHAaTOMHUYECKOTO CTPOSHUSI.
dopMHUpPOBaHUE CEMSI3a4ATKOB. DBOJIIOLMOHHbBIE TEHACHIIUH.

OO6mas xapakrepuctuka. [[puHIMNHATBHBINA [TUKIT
Bocnpoussene—HusA. CeMs, OMONIOrHUYECKOe 3HAUCHHUE.

Knacc Cemennsie manopornuku (Lyginopteridopsida, nim
Pteridospermae). O6mmas xapakrepuctuka. Bpems
CyIIECTBOBaHMA. YepThl CXO/ICTBA C MATIOPOTHUKAMHU U
CYLIECTBEHHBIE OTINYUA OT HUX. PazmHoxkenue. [IpoGiema
IIPOUCXOXKACHUS ceMsa3adarka. J[peBHelmme ce"MeHa.

Knacc CarosuukoBbie (Cycadopsida). Ob1as xapakTepucTHKa.
Crenuduka reorpauaeckoro pacrpoCTpaHeHHs.
BereraruBHbie opra-uel. OcoOeHHOCTH U pa3HOOOpasue
KHU3HEHHBIX (POpPM. AHATOMHYECKOE CTPOCHUE CTPOOHIIOB U
cnopoduio. OnbuieHue U OmIoA0TBO perne. CTpoeHue u
MPOPaCTaHUE CEMSH.

Kiacc bennertutoBsie (Bennettitopsida). Bpems
CYIIECTBOBAHMSA U paciBeTa. PasHooOpas3ue KU3HEHHBIX (GOpM.
BapuanTtsl ctpoenus crpoouinos. CemeHa.

Knacc I'muakrossie (Ginkgopsida). 'makro. OcHOBHBIE YepThI
re0-JIOTHYECKOM CTOpHUU. XapaKTepUCTUKa MOP(POIOTHUECKUX
Y aHATO-MHYECKUX 0COOCHHOCTEH. MUKPO- U MEracTpOOHIIBI.
Crpoenue cems-3ayatka. Omionorsopenue. OcoOeHHOCTH
dhopmupoBanus cemsiH. Posib B 5THOOOTaHHKE.

Knacc XBoiinbie (Coniferopsida). O6mme oco6eHHOCTH
CTpOCHHUSI.

[Mopsanox Kopnauts! (Cordaitales). Bpems cymiecTBoBaHus.
O6mas xapakrepuctuka. CTpoeHHe BEreTaTUBHBIX OPTaHOB.
I'eneparuBHble CTpYKTYphl. CemeHa.

[opsanox XBoitusle (Pinales, unu Coniferales). O0uue
npu3Haku. ['eorpaduyec—koe pacpocTpaHeHUE U POJIb B
pactuTenbHOM MokpoBe 3eMiu. OCTHOBHBIE 3TAIbI
reosiorndeckoit ucropur. Oco6eHHOCTH MOPGOIOTH YECKOro U
AHATOMHYECKOTO CTPOCHUS BETETATUBHBIX OPTaHOB.
PazHo—o0pasue penpoayKTUBHBIX opraHoB. L{uki
BOCHpou3Be/ieHUsl. MUKpo—cropaHruu. My>cKkoi raMeToQur.
JKeHckue MMIIKK, UX CTPOSHHE U pa3HOOOpasue.
Mopdonormueckas mprupoia CEMEHHON YeNIyH.
Tepa—Tonoruyeckue U NaJeOHTOIOIMYECKUE JOKA3aTEIbCTBA.
PasButne u ctpoeHne cemszayarka. CTpoeHHE KEHCKOTO
ramerodura. OnblUIeHHE U OIUIOA0TBOpeHue. Pa3Butue
3apoJIpllia U ceMeHH. PacipocTpaHeHue u mpopacTaHue CeMsH.
CemeiicTBo ApaykapueBble (Araucariaceae). ['eorpadpuueckoe
pac-ipocTpaHeHre. AHATOMUSI © MOP(OJIOTHS BETETATUBHBIX
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opranoB. [I[pUMUTHBHBIE YePTHI B CTPOCHUH BETCTATUBHBIX U
PENpOTyKTUBHBIX OPTaHOB.

CewmeiictBo Tuccossie (Taxaceae). O0mas xapakTeprucTUKa.
Tucc, cienuduyaeckue yepTol, reorpaduueckoe
pacrpocTpaHeHHe, UCII0JIb-30BaHHE, OXpaHa.

CewmetictBo Takcoauessie (Taxodiaceae). O6mas
xapakrtepuctrka. CBoeoOpasue reorpaduyeckoro
pacnpocTpaHeHus. PeTMKTOBBIE pac-TEHUs CEMENUCTBA U UX
OXpaHa.

CewmeiictBo CocHoBrle (Pinaceae). OOmiast xapakTepUCTHKA.
I'eo-rpaduueckoe pacrnpocTpaneHre. 3HaYCHUE B PUPOJIE U
xo3auctse. [IpencraBureny.

CewmeiictBo Kumnapucossie (Cupressaceae). O6mias
xapakrepucTtuka. Tys, Kunapuc, MoxxKeBeabHUK. Mx
OTIIMYUTEIFHBIE OCOOCHHOCTH, Te0-TpaduvecKoe
pacrpocTpaHeHue U 3HaueHne. KunapucoBblie Kak MoIBU-HYTOE
CEMENCTBO.

2.6 Oomas xapakrepuctuka OOmias xapaktepuctuka. OCOOEHHOCTH aHATOMO-
I[BETKOBBIX. ['UMIOTE36I  MOPQOIOTHYECKOTO cTpoeHus. LMK BocIipon3BeieHuSI.
MIPOUCXOXKACHUS Dkonorus u Ouonorus onbuieHus. [IpobieMa nmpoucxoxaeHus
I[BETKOBBIX 1BeTKa. Bpemsi, MecTo BO3HUKHOBEHUS | MPEAIOIaracMbie
npeaku. PasHooOpasue 1BETKOBBIX PACTCHUN U UX POJIb B
COBPEMEHHOM PaCTHTEIHLHOM MOKpoBe. [IpuHIHITEI
O6oTaHUYEeCKOW HOMEHKJIATypbl. OJTHOIONBHBIE U JBYOJbHBIE.
2.7  Knacc JIBynonbHbIE Knacc JIBynonsnsie (Dicotyledones). O61mas xapakTepucTHka,

OTJIMYUTEIbHBIE OCOOCHHOCTH.

[Topsanox Marnonuessie (Magnoliales).

[Mopsaok Jlrotukssie (Ranunculales).

CewmeiictBo JltoTukoBsie (Ranunculaceae).

[Topsimox Po3oseie, unu Pozoneernsie (Rosales).
CewmeiictBo Po3orernbie (Rosaceae).

[Topsinox bo6osrie (Fabales).

CemeiictBo MotbuibkoBble, 1 bo6ossie (Papilionaceae nnu
Fabaceae).

ITopsinox Apanuessie (Araliales).

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

Cewmeiicto Jle6enosnie (Chenopodiaceae).
CewmeiictBo I'Bo31nunble (Caryophyllaceae).
[Mopsaok TeikBennbie (Cucurbitales).

CewmetictBo TrikBeHHBIe (Cucurbitaceae).

[Topsnox Kamneproseie (Capparales).

CewmetiictBo Kpecronsernsie unu Kamycrorsernsie (Cruciferae
unu Brassicaceae).

[Mopsmox MBonsetHslie (Salicales).

CewmeticTBo MBoBbIe (Salicaceae). I'pynna nopsakos
Tpy6konsernbix (Tubiflorae).

CewmeiictBo bypaunukossie (Boraginaceae).
CewmeiictBo [lacienoBbie (Solanaceae).

[Mopsnox Hopuunukoneerasie (Scorphulariales)
CewmetictBo HopuunukoBeie (Scorphulariaceae).
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[Topsnok Bepbenoupernsie (Verbenales)

CewmeiictBo I'yoorBetnsie (Labiatae, nnu Lamiaceae).
[Topsaok ['opeuaBkoBeie (Gientionales).

CewmetictBo MapenoBeie (Rubiaceae).

[Mopsimox CpocTHONBUTLHUKOBBIC Wi CII0KHOIBETHBIC
(Synandrae nnu Asterales).

CewmeiictBo Ci10KHOIBETHBIE, acTpolrBeTHBIE (Compositae wim
Asteraceae). Cl10’)KHOIIBETHBIE KaK IT0JABUHYTOE CEMENHCTBO
JIBYJOJTbHBIX.

[opsimox Tpexopemkossie (Tricoccales, nnu Euphorbiales).
CewmeiictBo Monouaiineie (Euphorbiaceae).

CewmeiictBo bepesosnie (Betullaceae)

CewmeiictBo bykosrsie (Fagaceae).

2.8

Knacc Oqnononsubie

Kinacc OqHononesHEIE.

[Mopsimox JIuneitasie (Liliales).
Cewmeticto JIuneiinsie (Liliaceae).
[opsimox Opxunneie (Orchidales).
CewmetictBo Opxuansie (Orchidaceae). I'.
[Topsimox Ocoxoseie (Cyperales).
CewmetiictBo OcokoBeie (Cyperaceae).
[Mopsimox 3naku (Poales).

CewmetictBo 3naku (Graminae, miu Poaceae).
[Mopsinok I1anbemer (Areales).

Cewmeiicto [Tanpmer (Palmae).

Kypc mabopatopHbIx 3aHATHI

Ne HaumenoBanue Coaepixanue
pa3aeJia / TeMbl
AUCHUILINHBI
1 Axaromusi M Mop¢osiorusi pacTeHui
1.2 PacrurenpHas kinetka.  Mukpockon. O3HaAKOMIICHUE ¢ YCTPOMCTBOM U TPaBHIIAMH
Tkanu pactenuit paboThbI ¢ MUKPOCKOIIOM, ITPABUIIAMH TPUTOTOBIICHHS

MuKpornpenaparoB. CTpoeHHe paCTUTEIbHON KIIETKH.
O3HaKOMJIEHHE C KpUCTAJIIaMH, aJIECHPOHOBBIMH 3€pHaMU,
aMWJIOIUIACTaMU, a TAaK)K€ IOPOBBIM alllapaToOM PacTUTEIbHOM
kieTku. [nasmonus. PacturenbHble TKaHU.
Crtpoenue u GyHKIUHA 00pa30BaTEIbHBIX U MTOCTOSIHHBIX TKaHEH.
Mexannueckue TkaHu. [lokpoBHsle TkaHu. [IpoBoasniie TKaHHU.

1.3 BereratuBHbiec opranbl. CemeHa u TpopocTok. O3HAKOMIICHHE CO CTPOSHUEM H

Kopenb (GYHKUIMSAMEU CEMSH OJJHOOIBHBIX U JIBYJIOJIBHBIX PACTEHUH U UX

npopocTkoB. KopeHb u kopHeBas cuctema. O3HaKOMIIEHUE C
aHaToMueil U MopdoJiorueit KOpHs U KOpHe-BOil cucteM
OJIHOJIOJIBHBIX U JIBYZIOJIHBIX pAacTeHUH, MeTaMop(do3aMu KOpHSL.

1.4 TloGer. Ctebenn [ToGer u cuctema moderoB. O3HAKOMIIEHHE CO CTPOSHUEM MTOYEK
UX pazHooOpa3neM; pa3-IMYHbIMHU TUIIAMHU TTOOETOB.
Crenmanu3anust 1 Meramop¢o3sl nodera. Crebens — och mooera.

1.5 Jluct Jluct — 60K0BOI opran nodera. O3HaKOMJIEHHE C BHEITHUM U

BHYTPEHHUM CTPOEHHUEM JIMCTA, pa3HOOOpa3ueM JIHCThHEB.
Metamop¢uznpoBaHHbIE OpraHbl (FOMOJIOTHYHBIE U
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aHAJIOTUYHBIC).

1.6

Beroxk. Ilnox

OxosonBeTHUK. V3ydeHne pazHo00pa3us OKOJIOLBETHUKOB IO
TUIly CHMMETPUU U cpacTaHusi, opme, Yucay 4ieHoB. L[BeTok.
O3HaKOMJIEHHE CO CTPOCHHMEM LIBETKA. JKEHCKUM U My KCKUM
rameroduramu pacrenuii. Conperus. Ilnonasr u cornoaus.

1.7

1.8

Pa3smuoxxenue
pacTeHui

Pocr u passutue
LBETKOBBIX PaCTCHUN

MuTO03 B KJIETKaX KOPEIIKOB JyKa. BhIIBICHNE OTIIMUNTEIBHBIX
0COOEHHOCTEN CTaAUIl MUTOTHYECKOTO JIEJICHUS KIIETOK.

Poct u pa3Buthe pacrenuii. MU3yunts asel pocra pacrenuii Ha
IIPUMEpE MILIECHULBI.

CucreMaTuka BbICIIHX PACTEHHU I

2.3

2.4

Cnopossie
OeccocyTucThIe
CrniopoBbIe cOCYTUCTBIE

Otaen Moxosuansie (Bryophyta). Knacc Mxu (Musci,
Bryopsida). IToaxmacc 3enensie mxu (Bryidae)

Otaen [lnaynoBunusie (Lycopodiopsida). Kiace [1nayHnoBsie
(Lycopodiop-sida). Knacc [Moxymaukossie (Isoetopsida),
[Topsnox Cenarunemnnosie Selaginellales. Otaen XBoiieBbie
wi Unenucteie, (Equisetophyta). Otaen IlanopoTHUKOBHTHBIC
(Pteridophyta). Kiracc ITomumoauusr (Polipo-diopsida).
ITopsinok Ionunoauessie, nnu Hacrosimye manopoTHUKN

(Polypo-diales).

2.5

2.6

2.7

T'osmocemennrnie

Oo6mas
XapaKTepUCTHKA
IIBCTKOBBIX. I'unore3nl
MIPOUCXOKACHUS
IIBCTKOBBIX

Knacc JIBynosbHbIe

Otnen INonocemennnie — Pinopyta (Gymnospermae). Kiacc
XBoiiueie (Coniferopsida).
Otnen [okpeiTocemennbie, Wi L[BeTkoBhIe (Angiospermae)

Knacc /IBynonsusie (Dicotyledoneae) nopsinok bepezonserHsie
(Betulales) CemeiictBo 6epesoBbie (Betulaceae), mopsmox
bykonsetnsie (Fagales) cemeiictBo bykosbie (Fagaceae),
nopsnok JlrorukonserHsie (Ranunculales) cemeiicTBo
JlrotuxoBeie(Ranunculaceae). [Topsinox Kaneprioseie (Caparales)
cemeiictBo Kpecrorsernsie Cruciferae, mopsiiok Pozorsernsie
(Rosales) cemeiictBo Po3orBernbie (Rosaceae), mopsiaox
bo6osrie (Leguminosae) cemeiictBo bo6ossie (Fabaceae).
[Topsinox 3oHTHKOBHUAHBIE (Araliales) cemelicTBO 30HTHUHBIE
(Umbelliferae, nnu Apiaceae), nopsiiok BepoeHorseTHble
(Verbenales) cemeiictBo ['ybouer-Hble (Lamiaceae), mopsaok
HopuunukouserHsie (Scrophulariales) cemeiictBo
Hopuunukossie (Scrophulariaceae). [Topsmox
CpocTtHonblTbHUKOBBIE WM CroxHoIBeTHBIE (Synandrae, niau
Asterales) cemeiictBo CnoxxnoneTHble (Compositae, niu
Asteraceae)

2.8

Knacc OqnononsHbie

Knacc Onnononpabie (Monocotyledoneae) mopsimox
Jlmnueusetnsie (Liliales) cemeiictBo nuneitnsie (Liliaceae),
nopsinok OcokoBeie (Cyperales) cemeiictBo OcokoBbIe
(Cyperaceae). [Topsmok 3maku (Poales). CemeiicTBo 3maku
(Graminae, wu Poaceae).
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