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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma kypca «boTanumka ¢ OCHOBaMH (PUTOLIEHOJOTUUY» HUMEET
IIPAKTUYECKYI0  €CTECTBEHHOHAYYHYI0  HAIPABIEHHOCTb M  COOTBETCTBYET
nporpamMmamM npoduiabHOro oOydeHus mo mpeamery Ouomorusa. [Iporpamma He
TOJIBKO YTJTyOJIsieT 3HaHMs B 00J1acTH OMOJIOTHH, HO U CIIOCOOCTBYET 3aKPEIICHUIO
paHee TOJYYEHHBIX HABBIKOB IIOCTAHOBKHA O3KCIIEPUMEHTA, BBIIOJIHEHUIO
7a00paTOPHBIX padOT Pa3NIUYHOM CIOXKHOCTH, TOJYYCHHIO HOBBIX MPAKTHYECKUX
HaBbIKOB. [Iporpamma cocTaBieHa Ha OCHOBE (eAepaJbHOIO KOMIIOHEHTA
TrOCYJapCTBEHHOTO CTaHAapTa cpeaHero (MoJIHOTO) oOmero ooOpa3oBaHUs Ha
npoUILHOM YpOBHE, IporpaMMbl 1o Ouonoruu aBTopoB I'. M. [emmmui, O. B.
CabmuHoit m wMetonuueckux pekomeHpamuu T. T. domwmuoit. Ilporpamma
KOHKPETU3UPYET COJEPKaHUE MPEIMETHBIX TeM 00pa30BaTENbHOTO CTaHAApTa,
ONpeneNsieT pachpeiesieHne y4eOHbIX 4YacoB [0  pasfenaMm Kypca H
IIOCJIEIOBATENbHOCTh ~ M3ydeHHsd  TeM. g peanM3anuud  OPOrpaMMbl
npeaycMoTpeHo wucnois3oBanue YMK, pa3paborannbii koiiektuBoM: [1.M.
bopoauna, JI.B.Beiconkas, I'.M.Apmmmmn u 1p. [lox pepakumen B.K.1llymHOro n
M. J[pmMomna, AonymieHHOro MUHHCTEPCTBOM 00pa3oBaHUs M HAyKH
Poccuiickoit @eneparuu o 6mosoruu aiist 10-11 kmaccon

Ofmas xapaKkTepuCTHKA Kypca Mo BbIOOPY yyalerocst

Kypc «boranmka ¢ ocHOBaMH (DHTOIIEHONOTHM» Ha CTYIEHH CPETHETrO
oOmero odpa3oBaHus Ha MPOQPUIBHOM YPOBHE HAaNpaBIEH Ha (POPMUPOBAHUE y
y4aluMxcsl LEJIOCTHOM CHUCTEMbl 3HAHUM O JKUBOW MPUPOAE, €€ CUCTEMHOH
opraHuzanuu 1 3Boorui. OCHOBY 0TOOpa cojepxkaHusi Ha MPOGUILHOM YPOBHE
COCTABJISIET 3HAHUEIICHTPUUECKHI MOX0/, B COOTBETCTBUU C KOTOPBHIM yHaIlIUecs
JIOJDKHBI OCBOMTH 3HAHMS M YMEHHUSA, COCTABJISIONIME JOCTATOUYHYIO 0asy s
npojosnkeHus obpazoBanus B BY3e, mpoBenenus u ohopmiieHHs OMOTOTUYECKUX
UCCIIEIOBAHUM, 3HAYUMBIX U1 Oyayiero ouosora.

Iean u 3apaum:

[IpoBenenne kypca «boTannka ¢ ocHOBaMU (DUTOIEHOJIOTHIY TI0 OMOJIOTUU
Ha CTYIIEHHU CPEJHEro 00IIero oopa3oBaHusi Ha MPOGUILHOM YPOBHE HAMPABICHO
Ha JIOCTWIKEHUE CIIeNYIONTUX TIeJIeH U 3a/1ay:

® OCBOCHHE 3HAaHHM 00 OCHOBHBIX OHOJOTHYECKHX TEOPHSAX, HICIX U
MIPUHIIAIIAX, SIBJISTIOIIIUX CS COCTaBHOM YacThIO COBPEMCHHOM
CCTCCTBEHHOHAYYHON KAapTHHBI MHpa; O METOJaX OHOJIOTHYECKUX HayK
(IUTOJIOTUH, TEHETHKH, CEJICKIMH, CTPOCHHHM, MHOTO00pasuu H
OCOOCHHOCTSIX OMOCUCTEM OMOTEXHOJIOTHH, YKOJIOTUHN); (KJIETKA, OPraHu3M,



MONYJISIIUS, BUJ, OMOTEOIIeHO03, Orocdepa); BbIAAIOIIUXCA OMOIOTHYECKUX
OTKPBITUSX U COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJOTUIECKON HAYyKE;

® OBJAJCHUEC YMCHHUSIMHU XapaKTEPU30BaTh COBPEMCHHBIE HAYYHBIC OTKPBITHS
B o0macth OHWONOTHM; CAMOCTOSITEIbHO MPOBOAWTH OHOJOTHYECKHE
uccienoBanus (HaOM0IeHUe, M3MEPEHHE, DIKCTICPUMEHT, MOJISTUPOBAHUE) U
rpaMOTHO O(QOPMIIATH TIOJYYCHHBIC PE3YJbTAThl; aHATU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYIO uHpopMaIuio; I10JIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

® pa3BUTHEC IMO3HABATEIbHBIX MHTEPECOB, WHTEIICKTYAJbHBIX M TBOPUYECKUX
criocoOHOCTeM B Tporlecce  M3y4eHUus  IpoOjeM  COBPEMEHHOMU
OMONOTHYECKON HAyKH; MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCICIOBAHUH,
pelieHusi OMOJIOTMYECKUX 3a7a4, MOJICIIMPOBAHUS OHOJIOTHYECKUX OOBEKTOB
U TIPOIIECCOB;

® BOCHHUTaHHE YOCKICHHOCTH B BO3MOXKHOCTH ITO3HAHHUS 3aKOHOMEPHOCTEH
J)KUBOM TIPUPOJIBI, HEOOXOJAMMOCTH OEpEe)KHOrO0 OTHOIICHHS K HEW,
COONIONIEHUST OTUYECKUX HOPM TPU  TPOBEACHUH  OWOJIOTHYCCKUX
HCCIEIOBaHUM;

® ICIOJIb30BaHUE MTPUOOPETCHHBIX 3HAHWIN U YMEHUI B MOBCEIHEBHOMN KU3HU
JUIS OIICHKM IIOCJICACTBUM CBOCH JIEATEIHLHOCTH II0 OTHOIICHUIO K
OKpYXarolel cpeae, COOCTBEHHOMY 30pOBbIO; BBIPAOOTKM HAaBBIKOB
DKOJIOTMYECKON  KYJIbTYphl, OOOCHOBaHUS M  COOJIIOJACHUS  MeEp
npoduiiakTuky 3a6oneBanuit 1 BUU-undexumm.

O01mey4yeOHbIe YMEHUS, HABBIKH U CIIOCOOBI AeSITeJIbHOCTH

[IporpaMmma Kypca mnpeaycMaTpuBaeT (OPMUPOBAHHE Yy  yHaLIUXCS
oO1Iey4yeOHbIX YMEHU M HABBIKOB, YHHUBEPCAJIbHBIX CHOCOOOB AESTENBHOCTU H
KITIOYEBBIX KOMIIETEHIMI. B 5TOM HampaBlieHWW NPHOPUTETaMU HA CTYNEHU
cpeaHero oOiiero oopa3oBaHusi Ha MPOPUILHOM YPOBHE SIBJISIFOTCS: CpaBHEHUE
OOBEKTOB, aHajgu3, OIEHKa, pEIICHWe 3a/ady, CaMOCTOATEIbHBI TMOUCK
nHpopMaruu, HaOIOCHNE, SKCIIEPUMEHT, MOJICTUPOBaHHE.

Pe3yabTatbl 00yueHus

TpeGoBanwust Ha MPOPUILHOM YPOBHE HAIIPaBIICHBI HA OCBOCHHUE COICPIKAHMUS,
3HAUYMMOTO [JIs TPOJOJDKEHUs 00pa3oBaHUsi B cdepe OUOIOrMYecKOil HayKw,
OBJIaJICHUE OHMOJIOrMYECKUMU MeTOJIaMu UCCIIEJIOBAHMUSL. PyOpuxka
«3HATH/TIOHUMATBY» COJICPKUT TPeOOBaHUS, OPUCHTHUPOBAHHBIE TJIABHBIM 00pa3oM
Ha BOCIIPOM3BEJICHUE YCBOCHHOTO cojepxaHus. B pyOpuky «YMeTb» BKIHOUECHbI
TpeOOBaHUs, OCHOBaHHbIE Ha OoJiee CIOXKHBIX BUAAX AEATEILHOCTH, B TOM YHCIIE
TBOPUYECKOH: OOBSACHATH, YyCTAaHABIMBATh B3aMMOCBS3HM, pellaTh 3ajaddu,
COCTaBIISITh  CXEMBI, OMNHUCHIBATh, BBIABIATH, HCCIEAOBaTh, CpPaBHUBATH,



aHANMM3UPOBaTh W  OIICHWUBATh, OCYIIECTBIATH CAMOCTOSITEIIBHBIA  TIOUCK
ouosornyeckor uHpopmanmu. B pyOpuke «Mcnonp3oBarh mnpuoOOpeTEHHBIE
3HaHWS W YMEHHUS B TIPAKTUUYECKOW JAEATETbHOCTH W TOBCEAHEBHOW JKU3HI»
NPEJCTaBICHB TPeOOBaHMS, BBIXOMAIIME 3a paMKH Y4eOHOTO Tpolecca |
HaIleJICHHBIC HA PEIICHUE PA3HOOOPA3HBIX JKU3HEHHBIX 3a]1a4.

Jnst u3ydenuss OOTaHUKH C OCHOBaMU (DUTOLEHOJIOTMH Ha MPO(PUIBHOM
ypOBHE cpeiHero oduiero oopasopanus oroautcs 34 yaca: B 10 kimacce — 34 gaca
(1 yac B HenemO).

COAEPXXAHUE OBYUEHUA

Tema 1. BBenmenue. boranmka — Hayka o pacreHusx. [Ipeammer OoTaHUKH.
Uctopust pazButus O00otaHuku. Kocmuueckass pojb 3eleHbIX pacTeHuil. Pomib
pacTeHH B MOpPUPOJE U SKU3HM 4YeJoBeKa. MecTo OOTaHMKM B CHUCTEME
OMOJIOTUYECKUX HayK, 00I1eo0pa3oBaTesibHOEe 3HaueHue OoraHuku. KpaTkuit
ouepk wucTopuu OoTaHUKU. OCHOBHBIE pa3eibl U TEPCHEKTUBBI Pa3BUTHUS
COBPEMEHHOM 00TaHWKH. 3a/1aud OOTAaHUKH.

Tema 2. CTpyKkTypHbIE U (PYHKIIMOHAIbHBIE OCOOEHHOCTH PACTUTEIbHON KIIETKH.
Hcropust u3ydeHHs pacTUTENbHOW KieTku. KilerouHas Teopuss Kak OJHO W3
KpynHelmmx o0o6mennii ectectBo3Hanus XIX Beka. OCOOEHHOCTU CTpOEHUS
pactutenbHOM  KieTku. lIporomact:  muTomuiasma,  Aapo,  IJIACTUABI,
MuToXoHApuK. [{uToruiazma. XUMHYECKHMI COCTaB U (PU3NYECKHE CBOMCTBA.
IImasmaeMma W TOHOILIACT. DHAoIUIazMaTudeckasg cetb. Komruiexkc [ oibmxku.
JInzocombl. Pubocomsel. Ilmactuasl, nx thnbl. IIurments! miaactug. OHTOreHE3 U
B3aMMOIIpeBpalleHe 1acTuy. MUTOXOHIpHUM: UX CTPYyKTypa u GyHKUuU. SAnpo.
Pasmepsl, CTpyKTypa, XUMUYECKHN cOCTaB. POJb B :KU3HEAECATENBHOCTH KIIETKHU.
Bakyonu. OGOpa3oBanue BakyoJsied. XHMHYECKHMH COCTaB KJIETOYHOI'O COKa.
Typrop u mmazmonus. Kierounas o00oi04yka, €€ XHUMHYECKHH COCTaB.
buonornueckas ponp obosouku. IlepBuynas o0osiouka, ee pOCT U CTPYKTypa.
Bropuunast o6osouka, ee oOpasoBaHue u CTpykTypa. llopbl, uUX THIBL
Bunousmenenne  kiaeToyHol — oOosiouku.  OOpa3zoBaHME  MEXKKIETHUKOB.
Manepanus. 3amacHble NUTATEIbHBIE BEIIECTBA PACTUTEIIBHOW  KJIETKH.
[lepBUYHBIA U BTOPUYHBIA KpaxMall. beakoBbIE BKIFOUEHUS U JIMIINJIHBIE KaIlIH,
UX POJIb B JKM3HEIAEATEIBHOCTH KIIETKU. KpucTamibl okcanara KaJlblus, UX TUIIBL.
OTnoxeHue kapOOHATa KaJbLM U KpeMHE3eMa.

Tema 3. PacturenvHble TkaHu. CpaBHUTENIbHAs XapaKTEPUCTHKA TKAHEW.
Bo3HukHOBeHHE TkaHell B mporiecce 53Boitonuu. OOpa3oBareibHbIE TKaHH.



[TokpoBHble TkaHU. OCHOBHbIE W BbIAEIUTENbHbIE TKaHu. [IpoBojsinue u
MeXaHu4yeckrue TKaHu. [loHATME O TKaHAX. BO3HUKHOBEHME TKaHEW BBICHINX
pacTeHHl B CBSI3M C BBIXOAOM Ha cymry. Mopdosorudueckue pa3iandusi KIETOK B
opraHax Kak cienctBue (hU3MOJOTHUYECKOro paszzesieHus GyHKuuid. [IpuHnumb
KJaccu(UKaMy pacTUTENbHBIX TKaHed. MepuctemMbl WM 00pa3oBaTelIbHbIC
TkaHu. L{uTonornueckas xapakrepuctuka. ®as3pl pocrta KiIeTok. MHUIHUAIBHBIE
KJIETKM W WX nOpousBoAHble. Hampasnenust nenenuss kietok. llepBuunbie u
BTOPUYHBIE MEPHUCTEMBI. BepXymieuHble MepHUCTEMBI. BOKOBBIE MEPUCTEMBI:
npokamOuii, mepunuki, kam6ui, ¢emiored. PaneBbie Mepuctemsbl. [lokpoBHbBIE
TKaHu. [lepBUYHas TOKPOBHAS TKAaHb OJHUJECpPMA. [HIBI KIETOK SIUIECPMBI.
KyTukyna u BOCKOBOW HajeT. YCThbUYHBIN amnmapar: oOpa3oBaHUE, CTPYKTypa U
MeXaHU3M paboThl. THUIIBI YCTEUYHBIX anmapaToB. THITEI TPUXOM U UX (PYHKITUH.
OMeprenipl. Bropuunas mokpoBHas TkaHb mnepuaepma. CrocoObl 3akiajku
demnorena. @emnema, demnoaepma. YeueBUuku, 0Opa3oBaHUE, CTPOCHUE,
¢ynkuun. DopmupoBaHue U CTpoeHue KOpku. Tumbl kopku. [IpoBoasiime TKaHu.
Oco0eHHOCTH CTpOCHUSI MPOBOASAIIMX TKaHed. BopompoBojsiias TkaHb 9
kcwiema. OOpa3zoBaHue, CTpPYKTypa W (QyHKIUH. Tpaxewabl U COCYAbl, HX
pa3BuTHE U CTpyKTypa. Tumnsl nepdoparuii. IBOTIONUS TpaxealbHBIX JIEMEHTOB.
[peBecunnas napenxuma. Bonokna kcunemsl. [lepBuyHas 1 BTopuuHasi KCuUiieMa.
®dnosma. OOpazoBaHue, CTpykTypa, QpyHKunu. CUTOBUIIHBIC KIETKU. UIEHUKHU
CUTOBUJIHBIX TPYOOK C KIe€TKaMu — chnyTHUKamMu. CHUTOBUAHBIE TOJNA U
CUTOBH/IHbIC TIacTUHKU. [lapenxuma ¢uosmel u BosokHa. llepBuunas wu
BTOpruHas ¢odsMa. THUIBI TPOBOJANIUX IYyYKOB. MeXaHMUYECKHE TKaHHU.
OyHKIMU, pasMmenieHne B Tene pacteHuil. Kiaccudukamms MexaHW4ecKUx
TKaHeil. TUIbl KOJIEHXUMBI U CKIepeHXUMbl. OCOOEHHOCTH pOCTa BOJOKOH U UX
npakTuueckoe 3HadeHue. OCHOBHbIE TKaHM M WX  Kjaccuukamus:
aCCUMWIJISILIMOHHASA, 3amacarolliasi, a’peHxuma, Bojo3anacaromas. OCHOBHBIE
YEpThl CTPOCHUS ITUX TKAHEH, IPOUCXOXKICHUE U Pa3MELICHHUE B TEJIE PACTEHUN.
BrienurenbHble WM CEKpeTOpHbIe TKaHu. OOIIas xapakTepucThKa, (PyHKIIHH,
Kkiaccudukainus, Ouomornueckas poiab. HapykHble CEKpEeTOpPHBIE CTPYKTYpHI:
JKEJIE3UCThIE  BOJIOCKH, JKEJIE3KM, HEKTApHHWKH, THUIATOJbl. BHyTpeHHHE
CEKPETOPHBIE CTPYKTYPBI: CEKPETOpPHBbIC KIETKH (MAMOO0IACThl), BMECTHIIMIIA
BBIJICJICHUN (CXM30TE€HHBIE U JTU3UTEHHBIC), CMOJISIHBIE XOJbI U 2(PUPOMACITUYHBIC
KaHanbl. Mcmosib30BaHME TPOJYKTOB BBIICICHUS PACTEHUW B HAPOJHOM
XO3SIMCTBE.

Tema 4. Kopenb u kopHeBbie cucTeMbl. MoOpQoIOTHUECKOe U aHATOMUYECKOE
cTpoenue kopHs. Metamopdo3ssl kopHs. [ToHsTHE 00 OpraHax BBICIINX PACTEHUH.
Bo3HMKHOBEHNE OPraHOB PACTEHUN B CBSI3U C BBIXOJOM Ha cylry. DopMUpOBaHKE
CUCTEMBI OCEH KakK Croco0 HapacTaHUs MAcChl Tejla U YBEJIMYEHUSI TOBEPXHOCTH
COIIPUKOCHOBEHUsI ¢ BHewHeW cpenou. [lomapHocTe. ['OMosiormuyHbleE U



aHanoruyHble opranbl. Meramop$o3. OCHOBHbIE BereTaTUBHBIE OPTaHbI BBICIINX
pactenuii: mober, kopeHb. OmnpeneneHue, GyHKIUU U MPOUCXOXKIECHUE KOPHSL.
Mopddonoruueckas npupojia KOpHeld B KOPHEBBIX CUCTeMax (TJ1aBHbIE, OOKOBBIE,
OpUJATOYHBIE KOPHM). MoukoBaTass M CTEp)KHEBas KOPHEBBIE CHCTEMBI.
DKOJIOTHYECKAs] IUIaCTUYHOCTh KOPHEBBIX CHCTEM. 30HBI KOpHs. KopHeBoi
YeXJIMK. 30HAJbHOCTh KOHYCa HapacTaHus (IepMaToreH, mepubiemMa, miepoma).
[lepBuuHOE aHATOMUYECKOE CTPOCHHME KOpHA. Onubiema (puzojepma),
IIEpBUYHAs KOPA, LEHTPAJIBbHBIA IWIMHAP U UX Pa3BUTHE U3 TOUKU POCTA KOPHS.
Ponp osHpomepmsl u  mepunukia. OOpas3oBaHue kamoOus, (¢emioreHa u
(opMUpOBaHUE BTOPUYHOM CTPYKTYphl KOpPHS y JABYJOJBHBIX PAacTEHHM.
Oco0eHHOCTH aHaTOMHYECKOTO CTPOEHUS YTOJIIEHHBIX KopHeH. Criennann3anus
u MeTtamMopdo3bl KOPHEH: 3amacaromiye, KOPHEKIYOHU (KOPHEBBIC IIIUIIKH),
KOHTPAaKTUJIbHBIE (BTATUBAIOLIUE), TOCKOBHJHBIE, BO3AYILIHBIE (C BEIaMEHOM),
JIbIXaTelIbHbIE, FayCTOPUU (IIPUCOCKH ), XOAYIbHbIE, KOPHU-TTOAIOPKH. MuKOpH3a,
ee Tunbl. KopHeBble kiyOeHbku. lcrmosib30BaHME KOPHEH B NPaKTUYECKOMN
NeSATEIbHOCTH YEI0BEKa.

Tema 5. IloGer u cucrema moberos. OOmas xapakTepucTuka U Mophoaorus
nobera. AHaTomMHueckoe cTpoeHwe cre0ias u  yucrta.  OcoOeHHOCTH
Mopdonornyeckoro crpoeHusi mnodera. Tumbl moberoB. Tumbl mouek. Tumsl
BeTBJIEHUs To0eroB. Meramopdo3bl mobera. BinsHue BHEIIHUX YCIOBHM Ha
cTpoeHue pacteHuil. OOmas xapakrepucTuka nodera. ANEKC U METaMEpPHOCTh
noOera. [loHsiTve o TMOuYKe, TUIBI TMOYEK (BepXylleuyHble, OOKOBBIE,
KOJUIaTepalbHble, CEpUANIbHBIE, NpUAATO4YHbIE W Ap.). byroH. OceBas yacThb
nobera — credenb. OyHkiuu credns. CTpoeHHe KOHyca HapacTaHWsl CTEOJIs.
dopMupoBaHUE NEPBUYHON aHATOMUYECKON CTPYKTYpPbI CTE€OMSI Y OAHOIOIBHBIX
U JBYJOJBHBIX pacTeHuil. CBs3b MPOBOASIICH CHUCTEMBI CTeOJIe M JMCTHEB.
JluctoBbie U BeTOYHBIC creAbl. [IydKOBBIM M MEXKIYYKOBBIM KaMOUW U €ro
pabora. BropuuHOoe aHATOMUYECKOE CTpPOEHUE CTEeOJI ABYNOJIBHBIX PACTEHH.
['oguunbie ciou. Bropuunas kcuinema (ApeBecuHa) u  Quosma  (J1y0).
Oco0OEHHOCTH aHATOMHUYECKOTO CTPOEHHUs CTEOJel APEBECHBIX ABYIOJbHBIX U
XBOWHBIX. YTOmmieHue credmneit ape- 10 BOBUIHBIX OAHOMONBHBIX. OnpeseneHue
U QyHKUMM aucta. Mopdosorus JucTa: IUIACTUHKA, YEpelloK, OCHOBAaHHE,
NPWINCTHUKH, pacTpyO. JKuikoBanue nuctbeB. [IpocThie W CHOXKHBIE JIUCTHA,
pasHooOpasue muctbeB. ['erepodumms u anuzoduums. JluctoBbie cepum.
JlucropacnonoxeHue, ero THUMbl U 3aKOHOMEPHOCTH, JUarpammbl U (OPMYIIBI.
JluctoBas mo3auka. [To6er BozoOHOBIEeHMS. ['0MUHbBIC U AJIEMEHTapHBIE MOOETH,
YKOPOYEHHblE U yJIJIMHEHHbIE MOOETH, OPTOTPOIHbIC, IUIArMOTPOIMHBIE HU
aHU3O0TPOIHBIE, X Ouojoruueckas poyib. CMeHa GpopM pocTa OJHOTO U TOTO XKe
nobera. BerBienune wunum oOpa3oBaHMEe cuUCTEMBbl 100eroB. Bepxymieunoe
BETBJICHHE. bDBOKOBOE BETBIEHME M €ro THUNBL: MOHONOJWAIbHBIE U



CUMIIOIMATIBHBIE CHCTEMBI MOOETOB y JPEBECHBIX U TPABSHUCTBIX PACTCHUH.
buonornueckre ocHOBBI ()OPMUPOBAHUS KPOHBI TPEBECHBIX pacTeHUil. Bnusnue
BHEIIHUX YCJIOBHM Ha CTpOCHUE pacTeHur. KopHEeBUIE U €r0 TUIIbI, CTOJIOHBI U
KJIIyOHH, JTYKOBHIIbI, KJIyOHEIIYKOBHUIIbI, KayJIeKC. Y Cbl, JIUCTOBBIC M CTEOJICBHIC
CYKKYJICHTBI, KJIAI0JAWH, (PUIUIOKIAaIUU, KOJIOUKH, YCUKU. WX ¢yHknum u
OMOJIOTMYECKOE 3HAUCHHE.

Tema 6. CouBerne Kak CHELMATU3UPOBAHHAS YACTh CHUCTEMBI IOOErOB.
Omnpenenenne couBeTusi U ero Ouosorudeckass poib. CTPYKTYpHBIE 3JIEMEHTHI
COLIBETUM: TJIaBHblE U OOKOBBIE OCH, MapLHUAIbHBIE COLBETHS, TEPMHUHAIBHBIN
1BeTOK. COLIBETHSI OTKPBITHIE U 3aKPBIThIE, MPOCTHIE U cloKHbIe. Knaccudukanms
couetuil. IlpocTeie M cnoxHbeie OoTpuoaHble couBerusa. L{umouasl. Tupcel.
ArperaTHble COLUBETHS. DKOJIOrHUecKast Kiiaccu(UKalus COL[BETHIA.

Tema 7. BocmpousBeneHue U pasMHOXKeHUE pacteHuil. OOmume cBeAeHUs o
pa3MHOXXeHUU pacteHuil. CrocoObl pa3mHOXkeHus. [loHsTHe 0 1UKIaxX
BOCIIPOMU3BEJEHUSI pacTeHuil. becrnoiroe W TMOJOBOE pa3MHOXKEHUE, HX
OMOJOTHYECKOe  3Ha4YCHUE. OOmiast ~ xapakTepUCTHKA  BETreTaTUBHOIO
pa3MHOkeHusa. PereHepanusa. ECTECTBEHHOE BEreTaTUBHOE Pa3MHOKECHHE.
M cKycCTBEHHOE BEreTaTMBHOE Pa3MHOXKEHHUE, €ro CHocOObl M 3HAYEHHE s
pacrenueBoacTBa. CriopoHomeHne y pacteHuil. CIOpaHTHMM W CIOPOTEHE3 Yy
HU3MIMX W BbICIIMX pacTeHuil. Meracnopel u Mukpocnopsl. IlosmoBoe
BOCIIpOU3BEAEHNE. XOJOTaMHsl, HW30TraMHus, TeTeporaMus, ooramus. T[HIBI
rameTanrueB. 3urota. YepenoBaHuwe  SAEpHBIX (a3  TPU  TIOJIOBOM
BOCIIPOU3BEJECHUU. ['amioOMOHTEI U JUTIIOOMOHTHI. [[UMKIIBI BOCHIpOU3BEACHUS
PABHOCTIOPOBBIX W Pa3HOCHOPOBBIX pacTeHUl. MUKpPOCIOpPhl M METacrophl.
[Tonsitue o ramerodure u cropodure. CmeHa sepHbIX (a3 Mpu YeperoBaHUU
nokosieHuit. Penykius rameTouToB U €€ OMOJIOTHYeCKOe 3HAUCHHE.

Tema 8. PenpoaykTHWBHBIM OpraH IOKPBITOCEMEHHBIX PACTEHHM — IBETOK.
[Ipoucxoxnenue nBetka. Mopdonorus U QyHKUMUA. AHJIpOLEH W TUHENEH:
Mopdonorust u ¢yHkuuu. L[Berenne u omnbuieHune pacteHuil. OmnpeneneHue
I[BETKa, CTpoeHue U (QyHKUUMU. AIUKIMYECKHE, TeMHUIMKINYECKUEe U
nuknndeckne nBeTku. [Ipomcxoxknenue nerka. lloHsTme o kpyrax m 4wieHax
UBETKa. AKTHUHOMOpP(HBIE, 3UTOMOpPpHBIE W  ACUMMETPUYHBIC  IIBETKHU.
[[BeTonoXxKa, 11BeTo0ke. [IpocToit u aBoitHOM okosornBeTHUK. Dopma, GyHKIMH
U TMPOUCXOKJEHUE yalleuykd U BeHurka. [lnmopusl u HekTapHuku. PasnoobOpasue
HBEeTKOB.  MaxpoBble  1BeTkd. OOmas  xXapakTepUCTHKa  aHAPOILIEs.
[Tpoucxoxnenue, MoOpQoJIOTHsT UM aHATOMHUS THIYMHKU. MUKpPOCHOpAaHTHH U
MUKpocnioporere3.  Mukporamerorene3.  Ctpoenue  mbuiblibl.  OOmmas
XapakTepucTuka ruHenes. lIpouncxoxzaeHue mIon0NMMCTUKOB. llecTuk, THMbI



3aBsi3U. ATIOKapIiHbIe W IIEHOKapIHble ruHened. OCHOBHBIC TUIIBI IUIAICHTALIUH.
CrpoeHue U TUIBI ceMsI3a4aTKOB. MeracrnoporeHes. 3apo/IbIIeBblii MENIOK U €ro
pa3BUTHE (MeraraMeToreHes). OOmasgs  xapakTepHCTHKA OIBLJICHUS.
CaMooImbUIeHHE U NEPEKPECTHOE ONbLIEHHE. DHTOMO- 11 ¢unus, anemodpunus,
runpounus, opHUTOGUIMA. 3amTa OT  CAaMOONBUICHUS:  JUXOTaMusi,
reTepocTuns,  (U3NONIOTHYECKass  CAMOHECOBMECTUMOCTb,  JIBYZAOMHOCTD.
[Tpucnocobnenus k camoonsuieHuto. Kielicroramus. J[BoiiHOE OMIOJ0TBOPEHUE
U €ro OMOJIOTUYECKOE 3HAUEHUE. SIBIeHNE alOMUKCHCA.

Tema 9. Cems u mon. OOGpa3zoBaHue W pa3BUTHE ceMeHH. Mopdosornieckue
TUIBl ceMsiH. POpMUpPOBaHUE U CTpOCHHE MPOpocTKOB. Ilnomsl: oOpazoBanme,
mopdonorus, kinaccupukanuu. Pa3zBuTue 3apoiplilia CEMEHH U TMHUTATEIbHBIX
TKaHel — 3HaocnepMa U nepucrnepma. CemeHHas Koxypa. Tunsl ceMsH. Y claoBus
npopactanusi ceMmsH. CemMeHa € HAA3€MHBIM U MOJ3EMHBIM IPOPACTAHUEM.
Crpoenne mpopocTkoB. OmnpeneneHue IIoJa U ero OMOJIOrMYEeCcKOe 3HAYEHUE.
CrpoeHHe OKOJIOIUIOJHUKA, YYacTHE 4YacTed IBETKa B €ro oOpa30BaHUU.
Knaccudukanusa nmiaonoB no Tuily rusHenes. AnokaprHele mioabl. CHHKapIHbIe
IUIOJBI: KOpOOOuYKa, IIeHOOWM, BHCIOIUIOJHUK, KpbLJIATKa, OpeX, KEIY/b,
CUHKapIHas 5rojia, mnomepanern, s6yioko. [lapakaprHble MIOAbB: KOpoOOUKa,
CTPYYOK, ceMsHKa. JIuzukaprnuele miogsl. Mopdoaornyeckas xapakTepUCTHKA
IUIOJIOB: JAPOOHBIE W WICHHUCTBIE, COYHBIE U CyXHE, OJHOCEMSHHbIE U
MHOT'OCEMSIHHbIE, BCKpbIBaroluecss U HeBckpbiBatomuecs. Comnonusa. CrocoOsl
pacrpocTpaHeHus IIOA0B U CEMSH. ABTOXOpHUS U AJTIOXOPUSL.

Tema 10. DOxkojoro-mopdonornueckue OCOOCHHOCTH PAcCTEeHUH  pa3HbIX
KU3HEHHBIX (QopM. JKuzHeHHble @opMmbl pacteHui (knaccupukammu W.I.
CepeoOpsixoBa u K. Paynkuepa). Okonormyeckue Tpymnmbl pacTeHH IO
OTHOILIEHUIO K cBeTy. OTIuuuTesIbHble OCOOEHHOCTH CBETO- M TEHENOOMBBIX
pacteHuil. Ddemeponabl. DKOJIOTHUECKUE TPYNIbl PACTEHUH MO OTHOIICHHIO K
Boge. OCOOEHHOCTH CTPOEHHS TUTPOPUTOB, TUAPOPUTOB, ME30(UTOB U
kcepopuToB  (CKIEpPOPUTOB U  CYKKYJEHTOB). IKOJOro-mMopdosiornueckue
OCOOCHHOCTH TMCUXPOPUTOB U KpUOGUTOB. PacTeHHs MEJOBBIX OTJIOKEHUH.
Oco0EHHOCTH CTPOEHHUS COJIOHYAKOBBIX pacTeHui. Pacrenus TopdsiHBIX 60JIOT.
Yactp 2. CucremaTtuka pacTeHUM.

Tema 11. OOBEKTHI, METOABI W 3a/la4M CUCTEMATUKU pacTeHuil. CoBpeMeHHas
CUCTEMAa OPraHMYeCKOTO Mupa. 3aa4i U METO/bl, KPATKUIl HCTOPUUYECKHI OUEPK
HAayKH, OCHOBHbIC TIOHSITUS CHUCTEMAaTUKU: TaKCOHOMUYECKas €IWHHIIA,
TakcOHOMHUYECKass Kkarteropus. HMepapxudeckas cuUCTeMa COINOJAYMHEHHBIX
TaKCOHOMUYECKHUX KaTeropuil. OCHOBHBIE TIOJIOKEHUS MeXTyHapoiHoro Koaekca
O00TaHWYECKOW HOMEHKIIATypbl. BHl, Kak OCHOBHAs TAKCOHOMUYECKAsI KaTErOpHs.



3Haue€HHE DHBOJIIOLMOHHOW TEOPUU JUJISl pa3BUTUS CUCTEMATUKH PACTEHHIA.
[Tpunuunel nocTpoenust (unoreHeTnueckux cucreM. CoBpeMeHHas cucrteMma
OpPTraHUYECKOTO MHUPA.

Tema 12. Cucremarnueckuii 0030p Bojgopociieid. OOmas xapakTepUCTHKA
(OCOOEHHOCTH  CTPOEHHS W PA3MHOXEHMS, IPUHLUIIBI  CHCTEMATHKH,
DKOJIOTUYECKUE TPYNIbl, 3HAYEHUE) CHHE-3€JICHBIX, 3€JEHBIX, JIUATOMOBBIX,
OypbIX U KpacHbIX Bojopocieil. HanuapctBo npokapuotsl (Procaryota). Otaen
cuHe-3eneHbie  Bojopocian (Cyanophyta). OOmias XxapakTepucTHKa OTAeNA.
Oco0OeHHOCTH CTpOEHUSI KJIETOK W HHUTeW nuaHed. CrocoObl pa3MHOXKEHUS,
3HaY€HUE B MPUPOJE U XKU3HU yenoBeka. HaamapctBo sykapuothl (Eucaryota).
[{apctBo pactenmsi (Plantae). Cucremarnueckuii 0030p Bomopociei. OOmias
XapaKTEepUCTUKA 3€JIEHbIX BOJOPOCIEH, OCOOCHHOCTH CTPOEHHUSI  KIIETOK.
Mopdoniornueckass opraHuzanus TaJuIOMOB M BapHaHThl CTPYKTYpbl. CriocoObl
Pa3MHOXKEHUSI U LMKJIBI BOCHPOU3BOJACTBA 3eieHbIX Bojgopocieit (Chlorophyta).
[IpyHIMOBI  JeneHrus Ha  Kiaacchl. XapaKTepUCTHKAa OCHOBHBIX — KJIACCOB:
BOJIbBOKCOBBIE, TPOTOKOKKOBBIE, YIOTPUKCOBBIE, CU(OHOBBIE U KOHBIOTATHI.
OTnuunTenbHble 0COOEHHOCTH KiaccoB. [IpeacTaBurenu, 3HaueHUE B MPUPOJE U
KU3HU uejoBeka. OCHOBHBbIE HampaBiIeHUs MOP(OIOrMUECKON H3BOJIIOLUUU U
¢dunorenus 3eneHbIXx Bojopocieil. OOmas XapakTepUCTHKa Xapo(pUTOB
(Charophyta). OcobeHHOCTH CTpOEHUS M Pa3MHOXEHHS 12 Ha mpuMepe Xaphbl.
DKOJIOrM4ecKre 0COOEHHOCTH, MIPOUCXOXKACHUE U MPAKTUUECKOE UCIIOJIb30BaHHE
XapoBBIX  Bojgopocied.  Otaen  xKenro-3eneHble  Bojgopociu.  Obmas
XapaKTepUCTHKa OTHeNa, CUCTeMaTHKa, MapamuienusM ¢GopM ¢ 3eleHbIMU
BoAopociAiMU. OCOOEHHOCTH CTPOCHUS U Pa3MHOXKEHHUS KCAHTOCHU(OHOBBIX
Bogopocield Ha npumepe Bowmepud. Otmen auatomen (Diatomeae) —
OJTHOKJIETOYHBIE BOJOPOCIH C KOKKOMAHOW CTPYKTypo# Tena. OTauuuTeIbHbIe
ocobeHHocTH oTAena. OcoOEHHOCTH CTPOCHUS KIETOUYHON 000JI0UKY (TTAaHIIUPS) U
nportoriacta. [lpuHnuner cuctematuku. Pa3MHOXEHHWE ILIEHTPHUUECKHX U
MEHHATHBIX JMATOMEW. 3HAaYeHWe B TMNPUPOJE U JKU3HU  YEJIOBEKA.
[Ipucnocobnenuss K MIaHKTOHHOMY o0pa3y X u3HH. DUIOreHEeTHYECKHE CBSI3U.
Otnen Oypwsie Bogopociu (Phaeophyta). OOmas xapakTtepucThka OTAeNA.
Ocobennoctu cTpoenus kietok. Mopdonorudeckas auddepennnanus taioMma.
AHaroMuyeckoe cTpoeHue cioeBuma. OOmue 0COOCHHOCTH Pa3MHOXKEHHS.
Cuctematuka. Pa3nuynbie 1UKIBI BOCHPOU3BOJCTBA OYpHIX BOJOPOCIEH.
3HayeHue B npupoje u xku3Hu yenoseka. [lonuaperBo barpsinku (Rhodobionta).
Otnen kpacuble Bogopocin (Rhodophyta). OtnuuutenbHble OCOOCHHOCTH
KpacHBIX BOJOpOCIE U UX 0c000€ MOJIOKEHNE B CUCTEME OPraHuYecKOro Mupa.
Oco0EHHOCTH CTPOEHUS KIIETOK U TaIOMOB. OCOOEHHOCTH Pa3MHOKEHUS U IIUKJI
BOCIIpOU3BOJCTBAa. Pacmpocrtpanenue. XpoMmarthyeckas ajanTtaius KpacHBIX
BoJiopociel. 3HaueHue. OxpaHa U KyJIbTUBUPOBAHUE BOJOPOCIEN.



Tema 13. Tlonsitue o rpubax — OCOOBIX OpraHM3Max >KHUBOW TNPUPOABI, HX
kinaccudukanusa. [lapctBo rpubsr (Fungi). OOmias xapakTtepuctuka TpuOOB.
YepTsl CXOJICTBA C PACTCHUSIMH U KUBOTHBIMH. OCOOEHHOCTH CTPOEHUS TPUOHOM
kiIeTkd. BereratuBHoe Teno rpuba u ero BugousmMeHeHus. (CrocoOsbl
Pa3MHOXKEHUS M NHUTaHUs T'puOOB. PacmpocTpaHeHUE U HKOJIOTMUYECKUE TPYIIIIbI
rpuboB. Ponb rpuboB B 0O0IIEM KpyroBOpOTE BELIECTB M B JKH3HU UEIOBEKA.
[TpunnUIEI KNaccuuKauyu rpudoB.

Tema 14. TloguapctBo Hu3IME Tpudbl. OOIIas XapakTepucTuka (0COOCHHOCTH
CTPOEHUS U PA3MHOXKEHHUS, TPUHLMUIBI CHUCTEMATHUKH, DKOJOTMYECKHUE U
TpoUyeCKre TPYIIbI, 3HAYCHUE) XUTPUAUOMHUIIETOB, OOMUIIETOB, 3UTOMHUILIETOB.
XapakTepucTuka KiaccoB Hu3MmmMX TpuboB: xutpuaueBbix (Chytridiomycetes),
oomutieToB (Oomycetes), 3uromuneroB (Zygomycetes). PaznuyHbie ypoBHU
CTPOEHMSI BEreTaTUBHOIO Tejla, OCOOCHHOCTH Pa3MHOKEHUS U  IUKJIbI
BOCTIPOM3BOACTBA. (DUTOMATOTCHHBIE TPEACTABUTENN XHUTPUIAUECBBIX TPUOOB,
rpUOBI-TIapa3UThl KIACCOB OOMHIIETHI W 3UTOMHUIETHI. Mephl TMPOGUIAKTHKH U
OOpbOBI C Mapa3sUTHUYECKUMH MPEACTABUTEIAMHU. JKOJIOTHYECKHE OCOOCHHOCTHU
HU3ILINX IPUOOB U paclpoCTpaHEHHUE.

Tema 15. IloamapcTBo Bbiciiue rpudbl. OOIasi XapakTepucTuka (0COOEHHOCTH
CTPOEHUS W Pa3MHOKCHHSI, TIPUHIUIBI CHUCTEMATHKH, DJKOJIOTHYCCKUE U
TpouUecKue TpymIibl, 3HAYCHUE) CyMUaThIX, 0a3UIUATBHBIX U HECOBEPIIEHHBIX
rpuboB. Cymuartbie TpuObl (Ascomycetes). OOmias XapakTepuCTHKa Kiacca.
[IpuHIMIIBI, TIOJNIOKEHHBIE B OCHOBY KJacCHU(UKAIIMU CyMYaThlX TpuOOB.
OTnuuuTenbHble OCOOEHHOCTH LIMKJIOB BOCIPOM3BOACTBA HM3IIMX M BBICIIUX
ackomuueToB. [londarue nukapuona. TUIBI CyMOK U CIOCOOBI UX 0Opa30BaHUA.
CrpoeHre W pa3MHOXKEHHE TEMHACKOMHUIIETOB Ha MpUMepe APOiOKe. THIibl
IUIOAOBBIX TEJl BBICHIMX aCKOMHUIETOB. OCOOEHHOCTH CTPOEHUS U Pa3MHOXKEHUS
MYYHHCTOPOCSIHBIX W CIIOPBIHBEBBIX TPUOOB. 3a00JIeBaHMS, BBI3BIBACMBIC UMH U
Mepbl 0OpbObI. 3HaueHUE B MPUPOAE. DKOJOTHUS, PACIPOCTPAHEHHE M OXpaHa
penxkux BunoB. Kiacc OasumuanbHeie Tpubbl (Basidiomycetes). OOmias
XapaKTepUCTHKa Kjacca, OCOOCHHOCTH CTPOCHUS U PA3MHOXKEHUS. 3HaueHHE
JTUKAPUOTUYECKON CTaauy B IUKIE pPa3BUTUA. Tumbel Oa3uauii U crocod ux
oOpazoBanus. Kiaccuduxanus OazuauomunietoB. (OCOOEHHOCTU CTPOCHUS
IJI0JIOBBIX T€Jl TMAMEHOMMUIIETOB U racTepoMUIIETOB. Pa3HOoOOpa3ue mio10BbIX Tel
B 3TOM Tpynme rpudoB. Tumbsl rumMeHodopa u ero 3Boorus. [I[puMuTuBHBIE U
COBEpIICHHBIE YEPThl CTPOCHMS IIOJOBBIX Tel M rumeHodopoB. CtpoeHue u
pa3sMHOXXeHHE (pparMoOa3uaHOMHUIIETOB. YUepThl MPUCIIOCOOICHHUS TOJIOBHEBBIX H
PKABUYMHHBIX TPUOOB K Mapa3sUTHUYECKOMY 00pa3y ku3Hu. PacnpocTpaHeHue u
9KOJO0TUsl 0a3UAMOMHULIETOB. 3HAaUEHUE rPUOOB B KU3HM Jeca. X03gicTBeHHoe 13
3HayeHue TpuoOoB. CbeqoOHBIE, ATOBUTHIE M KylbTUBHpyeMmble rpubbl. Kitacc



HecoBepuieHHble TpubObl (Deuteromycetes). OOmias xapakTEepUCTHKA Kiacca.
W cKyCCTBEHHBIM  XapakTep  CHUCTEMaTUKU  JedTepomunieToB.  (OCHOBHbIE
HaIpaBJICHUS] 3BOJIIOIMKA HECOBEPIIEHHBIX TI'prOOB. CTpoeHHE KOHUAUAIHHOTO
anmapara. MexaHu3Mbl, 3aMEHSIME  IMoJoBoM  mpouecc.  OCHOBHBIE
MPEACTABUTENN. 3HAYEHNUE U MPAKTUYECKOE UCTIOJIb30BAHHUE.

Tema 16. JlumaitHuku — cuMOMOTHYecKash rpymmna opraHu3MoB. CTpoeHwue,
pa3MHOKEHUE, 3HAYEHUE U TIOJI0KEHHE B CUCTEME OpraHnyeckoro mupa. Oraen
mumainukyd  (Lichenes). Ilonatne o JumadHUKax Kak CHMOHMOTHYECKHX
opranu3zmax. OCHOBHbIE TOYKH 3pEHHUS Ha MPEAMET B3aMMOOTHOUICHUN IpUOOB U
BOJIOPOCJICH B CJIOEBHILE JUIIANHUKOB. AHAaTOMHUYECKHE U MOP(OIOrHuecKue
OCOOCHHOCTH CTPOCHHS JHUIIAWHUKOB. JKHW3HEHHbIE (DOPMBI M IKOJIOTUYECKUE
rpynnsl. [Ipunnune! knaccudukanuu. Pois nHUIIaifHUKOB B MPUPOJIE U KU3HU
yesoBeKa. JInxeHonHaukanus.

Tema 17. OOmas xapakTepUCTHKA BBICIIMX PACTCHUH U COOTBETCTBUE HUX
OpraHu3allid HAa3eMHO-BO3AYIIHOW cpene. lloamapcTBo BeicIIME pacTeHUs
(Cormophyta). O6miast xapakTepucThKa BbICIIMX pacTeHuil. [Ipucnocobnenus k
KU3HH B HA3eMHO-BO3AYIIHOW cpene oOutanusi. Mopdonorudeckas u
aHATOMUYECKasi OPTaHU3allMsl B CBSI3M C BBIXOJIOM Ha CYIIly. DBOJIIOIMS OPraHOB
pa3MHOXXeHusA. [IpoucXoKIeHne BBICIIMX PACTEHUW C TOYKH 3PEHHSI Pa3HBIX
aBTOPOB. ['unoTte3bl MOHO(HIETUYECKOTO u oI (PUIETUYECKOTO
MPOUCXOKJICHUSI TMOKPBITOCEMEHHBIX pacTeHuil. [Ipeaku BBICIIMX pPACTEHUI.
Knaccudukanuu BbICIINX pacTeHUH.

Tema 18. MoxoBuaHble Kak ocoOas JHHHUS 3BOJIOLMHM HA3EMHBIX pPACTEHUU.
XapakTepucTrka KiaccoB u nopsakoB. Otaen moxoBuHbie (Bryophyta). O6mras
XapaKTEPUCTHKAa MXOB. MOXOBHAHBIE Kak ocoOas (rameroduTHas) IJTUHUS
ABOJIIONIMM Ha3eMHbIX pacTeHuil. I[IporonHemMa u ee Ouojoruyeckas poJb.
Oco0OEHHOCTH AaHATOMUYECKOTO M MOP(OJIOTHYECKOro cTpoeHus. KU3HEHHbIN
UMK MXOB Ha TMpuUMepe KyKylIKMHa JbHA. YepTsl coenuanu3auud U
NPUMUTUBHOCTH Y  B3pociioro  rameropura. CTpoeHHEe  CIOPOTOHA.
Knaccudukarums moxoo0pa3ubix. OTIMYUTETBHBIE 0OCOOCHHOCTH MEYEHOYHUKOB
U JIMCTOCTEOENbHBIX MXOB. ['eorpadguyeckoe pacrnpocTpaHEHHE M SKOJIOTHUA.
3Ha4yeHue B PUPOJE U 1A yenoBeka. [Iponcxoxaenue n sBoItonus.

Tema 19. Punnodursl kak Haubojee APEBHAS U NPUMUTHBHAS TPYIINa BBICIIMX
pactenuii. Otnen punuodutsl (Rhyniophyta). O6mas xapakrepuctuka. Bpems
CYLIECTBOBAHMS W BO3MOXHas DJKOJOrusA. VCTOpHs OTKpBITHS M H3Yy4YECHUS.
Mop@donornueckass U aHaroMuyeckas opranuzanus. llpenmnonaraembiii ITUKI



BOCIIPOM3BOACTBA M CTPOEHHE OPraHOB CHOpOHOIIeHUs. Punuoputer —
BO3MOYKHBIE MPEJKHA BCEX IPYII BBICIIUX PACTEHHI.

Tema 20. CnoopoBble cocyaucTtele pacTeHus. OTnensl IUIayHOBHIHBIE,
XBOILIEBUIHbIC, MANOPOTHUKOBHUAHBIE. CTpoeHue cropodura U Tramerodura.
[Tpunumnel cucteMatukd. OCHOBHBIE HAMPaBJICHUS 3BOJIONUU. OTIUYUTEIIbHbBIC
OCOOCHHOCTH BBICHIMX CIIOPOBBIX COCYIOUCTHIX pacTeHud. OTHOCUTEIhHAS
OMOJIOTHYECKasT CaMOCTOSTEIBHOCTh Kak crnopoduTra, Tak MW raMmerodura.
CnopodutHass JUHUS HBOJIONUHU. ODBOJIOLMS TMPOBOASIICH cucTeMBbl. Turbl
CTeJIel y pa3iuyHbIX npeacTtaButeneil. [Ipoucxoxaenue mucta. MukpoduibHas
U MakpouiIbHAas JUHUW SBOJIONHH. PenpomykTuBHBIC CUCTeMBI. [loHSATHE O
PaBHOCIIOPOBOCTH M Pa3HOCHOPOBOCTH. bronoruyeckas posib pa3HOCHOPOBOCTH.
Otnen mnaynoBuansie (Lycopodiophyta). O0mas xapakrepuctuka. OcoOeHHOCTH
aHatoMu u Mopdosorun crnopoduta. OO6pa3 KU3HH, CHOCOOBI MHUTAHUS
rameropuToB. Pa3sMHOXKEHHME W  [MKI  BOCHPOU3BOJACTBA.  [IpuHIHUIBI
KiaccupuKauu  IUIAyHOBUJHBIX. [[MKJIBI  pa3BUTHUS  PaBHOCIOPOBBIX U
Pa3HOCHOPOBBIX IUIayHOB. l'eorpaduueckoe pacrnpocTpaHEHUE, SKOJIOTUS U
3HaueHue TutayHoBUAHBIX. Otaen xBomieBuaHble (Equisetophyta). OOmias
xapakTtepuctuka. OCOOEHHOCTH aHATOMUYECKOT0 U MOP(OJIIOTHUECKOTO CTPOCHUS
copodura. O6pa3 XU3HU, CTPOEHUE U CIIOCOO MUTaHUS 3apOCTKOB. [IpuHITUTIBI
cucreMatukd. [luki BocmpoW3BOACTBA HaA IIpUMEpE XBOIIA IMOJEBOro. 14
[TonsitTue o0 (PU3HOIOTHYECKON pa3HOCIOPOBOCTU. Mckomaembie  XBOIIH.
PacnpocTpaHenne,  SKOJOTHSI W 3HAUYEHWE  XBOWEBHAHBIX.  OTtmen
MarOPOTHUKOBUHBIE (Polypodiophyta). Oo6mas XapaKTEPUCTHKA.
Mop@donornyeckoe U aHATOMHYECKOE CTpoeHue crnopodurta. Makpopunus —
OCHOBHOM MpU3HAK MANOPOTHUKOBUAHBIX. CTpOEHHE OpPraHOB CIOPOHOIICHUS
MarnoOpOTHUKOBUAHBIX. MeXaHMYECKOe KOJbLO — KaKk MEXaHH3M aKTHUBHOIO
BbIOpacbiBanus crnop. Kiaccudukanuss manopoTHUKOBUIHBIX. (OcoOeHHOCTH
CTPOCHHMSI M Pa3MHOXEHUSI YXKOBHMKOBBIX M  mojunoguoncuj. [lukibr
BOCIIPOU3BO/ICTBA PABHOCIIOPOBBIX M Pa3HOCIOPOBBIX MANOPOTHUKOB. 3HAUYCHUE B
MIPUPOJIC U )KU3HU YesioBeka. OXpaHa PEIMKTOBBIX U PEAKUX BUJOB.

Tema 21. Otnen N'osnocemenHsie, o01mmas xapakrepuctuka. Ctpoenue criopodura
U rameropura, OCOOEHHOCTH PA3MHOXKEHUSA, NPHUHIMUIBI KiIacCU(PUKALUU.
XapakTepucTUKa OCHOBHBIX NOPSAKOB Kiacca XBouHble. Duiorenusa. Otaen
rojoceMennble  (Pinophyta).  OOmass  xapaktepuctuka.  OcoOeHHOCTH
aHaToOMuU4eckoro u Mopgonoruyeckoro crpoenus. CTpoeHHEe MYKCKOTO U
xeHckoro ramerodura. Kmaccuduxanus. OTIMYUTENbHBIE YEPTHl OCHOBHBIX
KJIACCOB TOJ0CEeMEHHBIX. OCOOEHHOCTH CTpoeHMs. Pa3zMHOXKEHUE U KU3HEHHBIN
LMKJI Ha IPUMEPE COCHBI OOBIKHOBEHHOM. [Iponcxoxaenue u poJCTBEHHbIE CBA3U
BHYTpPH oTJena. DKOJIOTHYECKHE 0COOCHHOCTH, reorpaduieckoe



pacnpoCTpaHEHUE M 3HAYEHUE TOJOCEeMEHHBIX. OXpaHa PeNKuX, PEIUKTOBBIX U
OHJAEMUYHBIX BUIOB.

Tema 22. IlokpbITOCEMEHHBIE KaK BBICHIMA O3Tall SBOJIIOIUM PACTEHHUI.
[IpoucxoxeHue MTOKPBITOCEMEHHBIX pacTeHuil. Knaccuduxanus
MOKPBITOCEMEHHBIX PACTCHHUH U MX (UIOTEHETUYECKUE CBS3HU. | MMOTE3BI pa3HBIX
YYEHBIX HA MPOUCXOXKIAEHUE MOKPBITOCEMEHHBIX pacTeHU. BO3MOXHbBIE NpeaKu
MOKPBITOCEMEHHBIX  PACTEHU. Mecro u BpEMsI BO3HUKHOBEHUS
MOKPBITOCEMEHHBIX. Knaccudukanuu MTOKPBITOCEMEHHBIX pacTeHHil.
CrpoOunsipHasi U TICEBJAHTUEBAs TEOPUU BO3HUKHOBEHHS LIBETKA. DBOJIIOIUS
KU3HEHHBIX ()OPM MMOKPHITOCEMEHHBIX PACTCHUM.

Tema 23. XapakTepUCTHKAa OCHOBHBIX MOPSIAKOB U CEMENCTB MOKPBHITOCEMEHHBIX
pactenuii. Otnen mnokpeitocemeHHble (Magnoliophyta). IlokpblToceMeHHbIE
pacTeHHsI Kak BBICIIMKA JTall 3BOJIIOUMU HA3eMHBIX pacteHuid. lIpusHaknm
LIBETKOBBIX. buonornueckoe 3HA4YCHUE 3aBSI3H. IIpoucxoxaenue
ITOKPBITOCEMEHHBIX. TE€OpUU MPOUCXOKICHHS LBETKA. DBOJIOIUSA >KU3HEHHBIX
GopM Yy TOKpBITOCEMEHHBIX pacTeHuil. duimoreHeTnueckas KiaccupuKalus
nokpeIToceMeHHbIX pacTeHud A.JI. TaxrtamxksHa. [Ipu3Haku HOPUMHTUBHOM U
IIPOTPECCUBHOM CIIEIIUATN3ANHN IBETKOBBIX B CTPOCHHUH LIBETKA Y BErE€TATUBHBIX
opraHoB. DUIOreHETHYECKUE CBA3M LBETKOBBIX. [lpuHIMIBI Kiaccupukanuu
HNOKPBITOCEMEHHBIX  pacTeHuil.  OTIMYUTENbHBIE  OCOOEHHOCTH  KJIacCcoB
OJTHOJIOJIbHBIE M JABYJOJIbHBIE. MHOrooOpasue IBETKOBBIX pacTeHui. Bemyiiue
ceMeicTBa MOKPHITOCEMEHHBIX: 001lasi XapaKTepUCTHKA, OCOOEHHOCTU CTPOEHUS
BETE€TATUBHBIX U T€HEPATUBHBIX OPTaHOB, 3HAYCHHE.

[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHM A ITPOT'PAMMBI
JIn4HOCTHBIE PE3YIBTATHI OCBOEHHUS TPOTPAMMBI ITPAKTUKYMa:

1. pa3BHBaeT TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCS K CaMOPAa3BUTHIO U
caM0o00pa30oBaHN0; K OCO3HAHHOMY BBIOOPY W TOCTPOCHHIO JajbHEHIIIEH
WHIUBUYyaIbHON TpaeKTOpuu 0Opa3oBaHHs Ha 0a3e OPUEHTHUPOBKH B MHUPE
npodeccuii M TPOPECCHOHAIBHBIX TMPEANOYTCHUH, C YYETOM YCTOMUYMBBIX
MO3HABATEIbHBIX UHTEPECOB.

2. dbopmupyet L[EJIOCTHOE €CTECTBEHHO-Hay4qHOE MUPOBO33pEHUE,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.

3. hopMupyeT IIEHHOCTH 370POBOTO M 0€30MacHOTr0 00pasa KU3HH;



4. ¢dopMHpPYET SKOJOTHYECKYIO KYJBTYPY, JKOJOTUYECKOE MBIIUICHHE, OTIBIT
HKOJIOTUYECKH OPUEHTUPOBAHHOW pe(IIEKCUBHO-OLICHOYHOM U MPaKTHUYECKOU
JESATEIbHOCTH B KU3HEHHBIX CUTYalHsX (TOTOBHOCTh K MCCJIEIOBAHUIO TIPUPOJIBI,
K 3aHATUAM Hay4YHbIM TPYAOM, K 3aHATHSAM DKOTYPU3MOM, K OCYLIECTBIICHUIO
IPUPOAOOXPAHHOM ACSITEIBHOCTH).

MertanpeameTHble pe3yJIbTaThl 0CBOCHHUS IPOrPaMMbl IPAKTHKYMA.
Pezynamuenvie YY/[

1. YMeHue caMOCTOATENbHO ONMPENEIATh €I, CTABUTh U (POPMYITUPOBATDH 334a4U
IPAKTUYECKOH U TaOOPaTOpHOM pabOThI

2. YMeHHe caMOCTOSITENhHO TJIAHUPOBATh TAIbl IPOBEICHUS MPAKTHUYCSCKOW WITH
JabopaTopHOi pabOThl, 0OCO3HAHHO BBHIOMPATh Harbosee 3PGEeKTUBHBIE METOANKU
€€ BBITMIOJTHEHUS .

3. YMeHHME COOTHOCUTb CBOM JCHCTBUA C IUIAHUPYEMBIMH pE3yJbTaTaMu,
OCYIIIECTBIISITh KOHTPOJIb CBOEM JIEATEIBHOCTH B TMPOLECCE JOCTHKECHUS
pe3yJbTara, OnpeaeIsITh CIOCOObI JEHCTBUN B paMKax MPEIIOKEHHBIX YCIOBUH H
TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHM C M3MEHSIOIICHCS
CUTYyalUEH.

4. YmeHue OICHHUBATH IPABUJIIBHOCTDH BBIIIOJIHCHUA yq€6HOfI 3aJa4u, COOCTBCHHEIC
BO3MOXHOCTH €€ PCHICHH.

5. Bnagenue ocHOBaMHM CaMOKOHTPOJISI, CAMOOIICHKH, TPHUHATHS PEIICHUN |
OCYIIECTBJICHHUSI OCO3HAHHOTO BHIOOpA B y4eOHOM U MO3HABATEIHLHOM.

Ho3nasamenwvnvie YY/1

1. YmMmenue omnpenenarb TMOHITHSA, CO37aBaTh OOOOIICHUS, YyCTaHABIIUBATh
aHAJIOTUM, KJIACCH(HUIIMPOBATh, CaMOCTOSTEILHO BBIOMpPATh OCHOBAaHUS U
KpUTEpUH I KJIacCH(HUKAIIMN, YCTaHABJIMBATh NMPUYWHHO-CICACTBCHHBIC CBS3H,
CTPOUTH  JIOTHYECKOE  PACCYXKJCHHE,  YMO3aKIIOUCHHE (MHAYKTHUBHOE,
JEAYKTUBHOE, TT0 aHAJIOTHH) U JIeJIaTh BBIBOJIBI.

2. YMeHue co3iaBath, MPUMEHSTHh U IPEoOpPa30BbIBATh 3HAKU M CUMBOJIBI, MOJIEIH
U CXEMBbI, PUCYHKH JJIsl PEIICHUS] OMOJIOTMYECKUX IKCIIEPUMEHTAIIbHBIX 3a]1a4.

3. CMmbIcioBOE yTeHue. PazBuTrHe MOTHBAIIMM K OBJIAJICHUIO KYJIbTYpOl aKTUBHOTO
VCIIOJIb30BaHUs CIIOBAPEN U IPYTUX MTOMCKOBBIX CHCTEM.



4. ®opMHUpPOBAHUE U PA3BUTHE SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUE MPUMEHSThH
€ro B T[O3HABaTEJIbHOM, KOMMYHUKATUBHOM, COIMAJIbHOW TPAKTUKE U
npodeccuoHanbHON OpUEHTAIUY.

Kommynuxkamuenvie YY/[

1. VYmeHue oOpraHu3OBBIBaTh Y4YEOHOE COTPYAHUYECTBO UM COBMECTHYIO
NEATEIbHOCTh C YYUTEIEM W CBEPCTHUKaMH; paboTaTh WHAMBUAYAJbHO U B
rpynme: HaxoIuTh o0O0Ilee pelieHrue H pas3pemarbh KOH(IMKTBI Ha OCHOBE
COTJIaCOBaHMS MO3UIIMKA U ydyeTa HHTepecoB; GOpMYIMPOBATh, ApTYMEHTHUPOBATH U
OTCTauBaTh CBOE MHEHHUE.

2. YMeHre 0CO3HAaHHO MCIO0JIb30BATh PEYEBBIE CPEJCTBA B COOTBETCTBHUHM C 3aJ1auei
KOMMYHMKAIMKM JUJIsl BBIPQXKEHUS CBOMX YYBCTB, MBICIEH U MOTpEOHOCTEH st
IUIAHUPOBAHMSI M PEryJsilMUA CBOEH JESATENbHOCTH; BIAJIEHUE YCTHOM U
MICbMEHHOM PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOM peublo. 3. GOpMUpPOBAHUE U
pa3BUTHE KOMITETEHTHOCTH B obOnactu HCTIOJIb30BaHUsA
MH(OPMAIMOHHOKOMMYHHUKAIMOHHBIX TexHonorui (nanee — MKT).

[IpenMeTHBIE PE3YIBTATHI
B pesynbrare nzydeHus IUCUMIUIMHBI CTYAEHT JOJDKEH: - 3HATH:
® METO/Ibl HCCIIEJOBAHUSI B COBPEMEHHOM OOTaHUKE;

® COBPEMEHHBIC TIPEICTABIICHUS O CUCTEME OPTAaHMIECKOTO MHUPA, YBOIOIIUN U
dbunoreHny pacTeHuil U rpuodoOB;

® OCHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO Pa3BUTHUSI PACTEHUN BHYTPH
KPYIHBIX CUCTEMAaTUYECKUX TPYIIIL;

® OCHOBHBIC XAPAKTEPUCTUKH KU3HEACIATEITbHOCTH, BHEIIIHETO U BHYTPEHHETO
CTPOEHUSI PACTCHU;

® OHTOI'CHCTHUUYCCKHUEC U CC30HHBIC N3MCHCHMUA paCTCHPII)'I;

® CTIOCOOBI Pa3MHOXKEHUS U PacCENICHUs PaCTCHUH, NX 3aBUCUMOCTH OT
yCIIOBU OOUTAHUS;

® B3aMMOCBSI3U, CYILIECTBYIONIME MEXIY PACTEHUSIMU U OKPYKAIOIIEH CPEeoi;

¢ 3HAYCHUC PA3JIMYHBIX TAKCOHOB B IIPUPOJHBIX 9KOCUCTCMAX U XO3S1CTBE
YCJIOBCKA, - YMCTh!



® CaMOCTOSITEIILHO PaboTaTh C y4eOHOH IUTEpaTypoit (yueOHUKaMu,
aTiiacaMu, ONPEICITUTEIISIMH ),

® BRIOUpATh ONTHUMAIIBHBIA METO/ aHANIM3a PACTUTEIBHOTO 00BEKTA, UCTIOJIb3YS
COOTBETCTBYIOIIUE TPUOOPHI;

® AaHAIM3UPOBATH U OIUCHIBATh CTPOCHUE PACTCHHUH M UX TIPHCIIOCOOUTEIILHBIC
0COOEHHOCTH;

® CXCMAaTHYCCKHU I/1306pa}KaTI> I/ISYIIaGMBIﬁ 00BEKT M CHAOXKaTh PHUCYHOK
COOTBCTCTBYIOIIIMMU ITOAIINCAMMH,

® N3roTaBJINBATh BPCMCHHBIC U ITIOCTOAHHBIC MUKPOIIPCIIAPAThI;

® COCTaBJIATH OOTaHUYECKHE KOJUICKOHWHU, MOHTHPOBATb rep6ap1/1ﬁ, pa6OTaTB C
KOJUICKOWMOHHBIM MAaTCpUuaioM;

® [IPOBOJUTH (beHOJIOFI/I‘-IGCKI/Ie Ha6JIIOI[€HI/IH B IIPHUPOAC,

® IPUMEHATH 3HaHMS 110 OOTaHHUKE B yUeOHOM M mpodeccuoHaIbHOM
JIeSITCIIbHOCTH;

- BIIQJICTh:

® METOJIMKOW MOP(OJIOTHUECKOTO OMUCAHUS U ONPE/IETICHUSI PACTEHHI 110
ONPEIECIIUTEIISAM;

® COBPEMEHHBIMH METOJIAMH MAKpO- U MUKPOCKOITMYECKOTO UCCIIEA0BAHNUS
OpPTaHOB BBICIINX PACTEHHU;

® METOJUKOM IKO0JIOT0-MOP(HOJIOTHIECKOTO ONTUCAHUS PACTEHUIA;
e 0OTaHWYECKON HOMEHKJIATYpOii;

® HaBbIKaMU cOOpa PACTEHUI U UX repOapu3auu



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnbsie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
. bubnuoreka [{OK
1 Mopdonorus u aHaTOMHSI paCTCHHIA 15 0.5 0.5 hitps:/m.cdsoo.ru/Tf41¢292
2 CucTemaTrKa pacTeHuit 19 0.5 2.5 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 3




HHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

OcobenHoctu MOp(HOIOrHYECKOTO

KoanuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Ne i/ Tema ypoka Kourpoabnbie IIpakTuyeckue a bp
Bcero u3yueHusi  oOpazoBaTeibHbIE
padoThI padoThI
pecypchbl

BBenenue. botannka — HayKka O pacTEHUSX.
gpez{MeT 6(I)<TaHI/IKI/I. Uctopus pa3Butus Bubmiorexa LIOK

OTaHI/IK‘IjI. OCMI/IHGCKa}I“pOJ'IL 3€JIEHBIX 1 02.00.2024 https-//m.edsoo.ru/863e6122
pacTeHuii. Pojtb pacTeHuii B IPUPOLC 1 o https://m.edsoo.ru/863e632a
KU3HU YETIOBEKa.

) CTpyKTypHBIE U (byHKuHOHiun)Hme | Bubnmorexa LJOK
OCOGEHHOCTH PACTHTENEHOH KISTKH. 09.09.2024  https://m.eds00.ru/863e6122
PacturensHble TKaHU 1 bubmuotexa [JOK

16.09.2024  https://m.edsoo.ru/863e6564
. JlJabopatopHas pabora "CtpoeHue

4 OCHOBHOM M IIPOBOIAIICH TKAHH JIHCTA. 1 05 bubmmorexa [IOK
CTpoeHye KOKMIIbI THcTa." ' 23.09.2024  https://m.eds00.ru/863e674¢
KopeHnb 1 KopHEBbIE CUCTEMBI.

Mopdonornueckoe 1 aHaTOMHYECKOE 1 bubanoreka IIOK
CTpOoeHHE KOpHS. MeTaMop(h0o3bl KOPHSI. 30.09.2024  https://m.edsoo.ru/863e6b72
[ToGer u cucrema noderos. OOuIas
XapaKTepUCTHKa U MOpQoiorus nodera 1 bubmmorexa LOK

' 07.10.2024  https://m.edsoo.ru/863e6b72




CTpoeHus mooera.

Tunsl noderos. Tunel noyek. TUnel

BeTBIIEHUS 00eroB. Meramopdo3ssl moodera.

bu6nmoreka [IOK

! Brusiue BHOHIHUX YCIOBHUH Ha CTPOCHHUE 14.10.2024  https:/m.eds00.ru/863¢6870
pacTeHui.
3 AHaTOMUYECKOE CTPOEHHE CTEOJISI U JIUCTA. bu6mmotrexa LIOK
21.10.2024  https://m.edsoo.ru/863e6d5S5c
Bocnpoussenenne u pasMHOXKEHUE
pactenuii. O0IIKE CBEACHUS O
9 pa3sMHOXeHUU pacTeHuil. CriocoObl bubmmnoreka [IOK
pa3sMHOXKECHUS. TTousitue o LUKJIaX 05.11.2024 https://m.edsoo.ru/863e6688
BOCIIPOU3BE/ICHUSI PACTEHUM.
PenpoaykTtuBHBII Opran
MMOKPBITOCEMEHHBIX PACTEHUM — I[BETOK.
10 [Ipoucxoxaenue nserka. Mopdoinorus u 11.11.2024
GbyHKIUH.
Anpponeit u ruHenei: Mop@osaorus u bubnuoreka [JOK
11 ¢ysakun. [[BeTeHrne U ONBUICHUE PACTCHUH. 18.11.2024 https://m.edsoo0.ru/863e6f10
https://m.edsoo.ru/863e716¢
Cewms u tuton. O6pazoBaHue U pa3BUTHE
12 ceMeHU. Mop(hooruueckre TUITbI CeMSIH. bub6mmorexa IIOK
CDOpMI/IpOBaHI/Ie u CTpOCHI/Ie HpOpOCTKOB. 251 1 2024 httDS://m.edSOO.TU/863e766C
[Tnoxsr: o6pazoBanue, mopdonorus, BuGmmorexa IJOK
13
K1acoHGUKAIHY . 02.12.2024  https://m.edsoo.ru/863e7c98




DK0JI0TO - MOp(hOTOTHIECKUE OCOOCHHOCTH

bu6nmmoreka [IOK

14 i
PAcTCHHIi PasHBIX JKUSHCHHBIX (POPM. 09.12.2024  https://m.edsoo.ru/863e7aae

15 WToroBslii KOHTPOJIb 0.5 bubmmoreka [IOK

' 16.12.2024  https://m.edsoo.ru/863e7dc4

OOBEeKTHI, METOBI U 337]a4l CUCTEMAaTUKH

16 pactenuii. CoBpeMeHHasl cuctema bubamnoreka HOK
OpPraHUYEeCKOTO MHpA. 23.12.2024  https://m.edsoo.ru/863e796e
Cucremarndeckuii 0030p BOJOPOCIIEH. Bubmiorexa LIOK

17
Obmiast xapaxTepucTHKa. 13.01.2025  https://m.edsoo.ru/863e796e
Jlaboparopnas padota "CtpoeHue

18 xnamugomanaael (Chlamydomonas). 05 bu6mmoreka [IOK
Crpoenue criuporupsl (Spirogyra)." ' 20.01.2025  https://m.edsoo.ru/863e7540
Oco0eHHOCTH CTPOEHUS U Pa3MHOKEHUS,
MIPUHIIAITE CHCTEMATUKH, YKOJIOTHICCKUE BuGmorexa LIOK

19 TPYIIHEL, SHAUCHUE: CHHE -3CTICHBIX, https://m.eds00.ru/863e81b6
3eNIeHBIX, IMATOMOBBIX, OYPBIX U KPACHBIX 27.01.2025 https://m.edsoo.ru/863e83 Le
BOJIOPOCIIEM.
[TonsiTre o rpubax — 0COOBIX OpraHU3Max Bu6miorexa [IOK

20 i
KUBOI NPUPOILI, UX KIIACCHPHKALN. 03.02.2025  https://m.edsoo.ru/863e7f4a
JlabopaTtopHas pabora "CtpoeHue
IJIECHEBOTO Tprda Mykopa.CTpoeHHe Bubmiorexa LIOK

21 TIECHEBOro rpuba nexnuuIa. CrpocHue 0.5 10.02.2025 = https://m.edsoo.ru/863e81b6

IpoxKei."




[ToamapcTBo HU3MmME rpuOBL. OOIIast
XapaKTePUCTHKA (OCOOEHHOCTH CTPOCHUS U
PAa3MHOKCHUA, IPUHIOUIIBI CUCTCMATHKH,

bu6nmmoreka [IOK

22 SKONOTHHIECKHE i TPOYHIECKHE FPYINLL, 17.02.2025  https:/m.edsoo.ru/863e8436
3HAYEHUE) XUTPUIUOMHUIIETOB, OOMHUIICTOB,
3UTOMHUIICTOB.
[ToamapctBo BeicHe TprUOKI. OOMmIas
XapaKTEePUCTUKA (0OCOOEHHOCTH CTPOSHUS U
Pa3MHOKEHHUSI, IPUHITUTIBI CHCTEMATHKH, BuGmuorexa LJOK

23 SKOJIOTHYECKHE H TPOPHIECKHE TPYIIIEL, 24.02.2025 @ https://m.edsoo.ru/863e8612
3HAYEHHUE) CyMUYaThIX, 03U IHATBHBIX H
HECOBEPUIEHHBIX IPUOOB.
OO6m1as XxapakTepruCTHUKA BBICIIUX PACTCHHI

24 WA COOTBETCTBUE X OpraHU3alMU HA3EMHO - bu6mmotexa [IOK
BO3I[y1HHOI>i Cpe)le‘ 03032025 https://m.edsoo.ru/86368878
Mox0BH/IHBIE KaK 0C00ast TUHHS BOIIOLIMH

25 Ha3eMHBIX pacTeHUH. XapaKTepucTuKa bu6mmoreka [IOK
KIJIACCOB M MOPSIAKOB. 10.03.2025  https://m.edsoo.ru/863e89a4
PunnoguTts! kak Hanbosee IpeBHSA U Bu6morexa LIOK

26 IPAMUTHBHAS IPYNIIa BHICIINX PACTEHHH. 17.03.2025 @ https://m.eds00.ru/863e8c60
CrniopoBble cocyaucTbie pacteHust. OTaemns

7 MJIayHOBUJIHBIE, XBOLLIEBUIHbIE. CTpOCHME bu6nuoreka [IOK
cnopodura u ramerodputa. [ IpuHITUTBI 31.03.2025  https://m.edsoo.ru/863e8c60

cucreMatuku. OCHOBHEIC HaIlrpaBJICHUA




DBOIIOLHUH.

CrnopoBsie cocyauctbie pactrenus. OTaen
[anopoTHUKOBUIHbIE. CTpoeHUE

28 cnopodura u rameroduta. [IpuHIUIBI 05 bubaunoreka [JOK
CUCTEMATUKHU. OCHOBHBIe HaHpaBJIeHI/I}I 07042025 httDS://m.edSOO.rlI/863esefe
IBOJIIOLIMH.

Otnen N'onocemenHsle, 00mas
xapakrtepuctuka. CtpoeHue cnopoputa u
rameTouTa, 0COOEHHOCTH Pa3MHOKEHHS, Bu6morexa LIOK

29
NPUHLKIIEL KIACCH(HKALIH. 14.04.2025  https://m.edsoo.ru/863e8efe
XapaKkTeprucTUKa OCHOBHBIX IOPSIKOB
KJ1acca XBOMHbIEe. PUoreHus.

ITokpbITOCEMEHHBIE KaK BBICIIUH 3Tall
IBOJIIOLIMU pacTeHui. [Iponcxoxnenne

30 ITOKPBITOCEMEHHBIX PACTEHUM. bubmuorexa LHOK
KHaCCHq)I/IKaHI/Iﬂ HOKpI)ITOCCMeHHI)IX 2 1 042025 httDSZ//m.ﬁdSOO.I'U/86368d78
pacTeHuii U ux GUIOreHEeTUYECKUE CBA3H.

XapaKkTeprucTUKa OCHOBHBIX MOPSAIKOB U

31 CEMEHNCTB MMOKPBITOCEMEHHBIX PACTEHUM. 28.04.2025
IIpakTuyeckas padora "CTpoeHHe IBETKOB BuGmmotexa IJOK

32 i i 0.5
PA3TIHHDIX CEMCHCTE pacTerui 05.05.2025  https://m.edsoo.ru/863e9214

13 JlaGopatopnas pabora "CtpoeHue ceMeHn 0.5 bubmmoreka [JOK
OJIHOJIOJILHOTO U IBY/I0JILHOTO ) 12.05.2025  https://m.edsoo.ru/863e¢9214




pactenus."

34

OBIIEE KOJIMYECTBO YACOB I10

HtoroBeiii KOHTPOJIb

ITPOTPAMME

34

0.5

19.05.2025

bu6nmmoreka [IOK
https://m.edsoo.ru/863e9336




YYEBHO-METOJINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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