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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma nmo 61M0JIOTUU OCHOBHOTO 00111ero 00pa3zoBanus (yriyOJaEHHBIN YPOBEHb) COCTaBIIEHAa HA OCHOBE TPeOOBaHMI
K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTENbLHON MpOTrpamMMbl OCHOBHOTO O0IIEero oOpa3oBaHUs, MPEACTABICHHBIX B
®I'OC 00O, c yuetom deaepaabHON padoueil mporpaMMbl BOCITUTAHHUS JIJIs1 00111e00pa30BaTeIbHBIX OpTraHU3aIni.

[Iporpamma 1Mo OHMOJOTMM OPUEHTHPOBAHA HA OOYYAIONTUXCS, MPOSBISIONIMX MOBBIMICHHBIA WHTEPEC K U3YUCHHUIO
Owonornu, U HampaBlieHa Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH W OPTaHU3AIUI0 M3YUYCHUS OMOJIOTHH Ha
JeSITEIIbHOCTHONH OCHOBE. B mporpamme mo OWMOJIOTHM YYUTHIBAIOTCS BO3MOXXHOCTH OHMOJIOTMH B peaju3alud TpeOOBaHHI
®I'OC 00O x TIaHUPYEMBIM JIMYHOCTHBIM, METANMPEAMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOydYeHHUs Ha yriayOJIEHHOM
YPOBHE, a TaKKe peanu3anus MEXIPEIMETHBIX CBSI3€H €CTECTBEHHO-HAYUYHBIX yYEOHBIX MPEIMETOB OCHOBHOTO OOIIIETO
oOpasoBaHws.

[Iporpamma BKJIIOYAeT pacmpeneieHne coAepKaHus yueOHOro marepuana ¢ 7 mo 9 Kiacc, a TakkKe PeKOMEHIyeMYIO
MIOCJIEIOBATEIPHOCTh M3YUEHUSI TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHMS C YIETOM BO3PACTHBIX
0COOEHHOCTEH 00yYarOIIUXCS.

[Iporpamma mo Ouosiorum pa3paboTaHa C IETBI0 OKa3aHUS METOJUYECKON IMOMOINM YYUTENI0 B CO3/IaHUU pabouei
IPOrpaMMBbI 10 Y4eOHOMY MPEIMETY.

B mporpamme 1mo OHOJIOTHN ONPEAETSIOTCS OCHOBHBIC LIEHM M3Y4YEHHsS] OMOJIOTUM Ha YTIIyOJE€HHOM ypOBHE OCHOBHOTO
o011ero 00pa3oBaHus, TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca OMOJIOTHH: TUYHOCTHBIE, METAIIPEIMETHBIC, TTPEIMETHBIC.

buonorusi BHOCHUT CYIIECTBEHHBIN BKJIaJ B pPa3BUTHE Y OOyYaIOIMUXCS HAyYHOTO MHPOBO33PECHHS, BKIIOUYAs
dbopMHpOBaHUE MTPEACTABICHUN O METOAaX MO3HAHUS KUBOW TTPUPOJIBI, TTO3BOJISIET CHOPMHUPOBATH CUCTEMY HAyYHBIX 3HAHUHN
0 JKUBBIX CUCTEMaX, yMEHUS UX MPUMEHSTh B pa3HOOOPA3HBIX KU3HECHHBIX CUTYAIlUsX.

buonornueckass MoAroTOBKAa Ha YriyOJIEHHOM YPOBHE CIOCOOCTBYET Pa3BUTHIO MOTHUBALMU K WM3YYCHHIO OHMOJIOTHH,
MOHMMAHUI0 OOYYarONIMMHCS HAyYHBIX MPHUHIMIIOB OPTaHW3aIlMN NEATEIHHOCTH YeJIOBEKa B JKMBOW IMPHUPOJE, MO3BOJISET
3aJI0KUTh OCHOBBI JKOJIOTHYECKOW KyJIbTYPBI, 370POBOTO 00pa3a »XU3HHU, CIOCOOCTBYET OBJAJICHUIO OOYyJaroNUMUCS
CIeIUaTbHBIMU OMOJIOTHISCKUMH 3HAHUSIMU, 3aKJIaIBIBAIOIIIUMHA OCHOBY JIJISl JATBHEUIIIETO0 OMOJIOTMYECKOTO 00pa30BaHU.

Heasimu 00yueHus: OMOJIOTHH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBanws (yriryOJIEHHBINH YPOBEHB) SBIISIOTCS:



pa3BUTHE HWHTEpeca K H3YUYCHHIO >KU3HENEATEIbHOCTH OHOJIOTMUYECKUX CHUCTEM pPa3HOTO YpPOBHS OpraHU3allNH,
O0COOCHHOCTSIM CTPOCHHSI, KUZHEIACSITEIIbHOCTH OpraHN3Ma YeJI0OBeKa, YCIOBUSIM COXPAHEHHsI €T0 310pPOBbS;

(dbopMupOBaHUE YMEHUN MPUMEHSATH METOAbI OMOIOTHYECKOI HAyKH 7Sl U3yUeHUs] OMOJIOTUYECKUX CUCTEM, B TOM YHCIIe
OpraHu3Ma 4eJIOBeKa;

BOCITUTAHUE HKOJIOTHYECKOM KYJIbTYPBhI B LIETSX COXPAHEHUSI COOCTBEHHOIO 3/I0POBbSI M OXPAaHbl OKPY’KAIOIIEH CPEIbl;

pa3BUTHE MPEJICTABICHUI 0 BO3MOXKHBIX cdepax Oyayuieit npodeccuoHaabHOM NeSITeIbHOCTH, CBA3aHHOM ¢ OMoJIorHel,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPO(DUIIS ¥ HAIIPaBICHHOCTH JATbHEUIIETO 00yUeHUsI.

JlocTrxeHue 1esei nporpaMMbl o OMOJIOTHH 00eCTIeYnBACTCS PEICHUEM CIEAYIOINX 3a4a4:

npuoOpeTeHrue OOyYaIOMIMMUCS 3HAHMM O XUBOM NPUPOJAE, 3aKOHOMEPHOCTAX CTPOCHHUSA, KU3HENEATEIbHOCTH U
cpenooOpasyrolei poiau rpudoB, paCTEHUH, dKUBOTHBIX, MUKPOOPTAHU3MOB, O YEJIOBEKE KaKk OMOCOIMAIbLHOM CUCTEME, O POJIU
OMOJIOTHH B MMPAKTUYECKON eI TEIbHOCTH JIOCH;

OBJIaJICHUE YMEHHUSIMH MPOBOJUTH HCCIEIOBAHUS OOBEKTOB KXUBOW MPHUPOABI C HCIHOJIH30BAaHUEM J1AOOPATOPHOTO
000pyIOBaHUS M HWHCTPYMEHTOB ITM(HPOBBIX JTA0OpaTOpUid, OpPTaHHW3aIlMK HAOTIONEHUS 3a COCTOSHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE NPUEMOB pabOThl ¢ OUOIOrHYecKo MHpoOpMaIeil, B TOM YHUCIIE€ O COBPEMEHHBIX JIOCTHXKEHHSIX B 00JacTH
ouonoruu, e€ aHaIu3 U KPUTHUECKOE OLIEHUBAHUE;

OCBOEHHUE HKOJIOTMYECKH TPaMOTHOTO MOBEICHHSI, HAMPABICHHOIO HA COXPAaHEHHE COOCTBEHHOT'O 3/I0POBbS U OXpaHbI
OKPY>KaroUel MPUPOJHON CPEBIL;

npruoOpeTeHune npeacTaBieHuit o cepax mpodecCHOHATBHOMN 1eATebHOCTH, CBSI3aHHBIX ¢ OMOJIOTHEN U COBPEMEHHBIMU
TE€XHOJIOTUSIMU, OCHOBAHHBIMU Ha JIOCTUKEHUSAX OUOJIOTHH.

O611ee 4ncIo 4acoB, peKOMEHOBAHHBIX I U3YYeHUs OMOJIOTHH HA yIiyOJIeHHOM ypoBHE, — 272 yaca: B 7 kiacce — 68
yacoB (2 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HeJlen0).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

BBenenne

[uronoruss — Hayka o kieTke. CoBpeMEHHasl KieTouHas Teopus. KneTka — equHuua CTPOEHHUs, KU3HEACSITENIbHOCTU U
Pa3MHOXEHUS )KUBOT0. XUMHUYECKUH cOCTaB KIETKUA. CTPYKTypHask OpraHu3anys KJIETKH. DyKapUOTHBIE U IPOKAPUOTHBIE KIIETKH.
Mewmb6pana. Iluronnasma. OpraHouasl. EnnHas MeMOpaHHas cuctema KiIeTKM. MUTOXOHApUM M miacTuabl. Llurockener u
opraHou/ipl ABMKeHus. A npo. Xpomocomsl. ['eHbl. Y nBoenue xpomocom. [Inongnocts kietku. Knerounsni nukin. Murtos. Meios.
PaszmHOeHne. THunbl )KU3HEHHBIX [TUKIIOB.

Bupyconorus — Hayka o Bupycax. Bupycsl — HekineTounsle (opMbl. Bkitag poccuilckux 1 3apyOeKHbIX yUEHBIX B pa3BUTHE
BUpYCOJIOTUU. BupycHble 3a001€BaHNs paCTEHU, )KMBOTHBIX U uejoBeKka. Mepsl Ipo(uiIakTUKK BUPYCHBIX 3a00J1€BaHUM.

CoBpemeHHas kiaccu(rKanys OpraHu3MoB, OCHOBHbIE TpUHLUIIBL. Kitaccuukanyst opraHu3MOB U 3BOJIIOLMOHHOE YUEHHE.
Teopus sBomtounun Yapip3a lapBuHa.

MeTtoasl Hay4HOrO MO3HaHUA B Ouojoruu. IlpaBuna paGoThl cO CBETOBBIM MHKPOCKONOM. BpeMeHHbIE U MOCTOSHHBIC
MUKponpenaparsl. MeTonuka NPUIOTOBICHUS BPEMEHHBIX MHUKPOIIPENAparoB. MMKPOCKONMS ONTHYECKas, JJIEKTPOHHAs,
CKaHMpPYIOIIasi, 30HA0Basl.

Jlemoncmpayusa nopTpeTOB YyUEHBIX, MUKPO(OTOrpaduii KIETOUHBIX CTPYKTYP, BBIMOIHEHHBIX C MOMOUIBIO PA3TUYHBIX
THUIIOB MUKPOCKOIIUH.

Jlabopamopusie u npakmuyueckue padomoi

[IpaBmia TexHMKM O€30HACHOCTU IPU IPOBEIEHUHM JIAOOPATOPHBIX M MpPaKTUYECKUX padboT. OCHOBBI MUKPOCKOIMHU:
IPUTOTOBJIEHHE BPEMEHHBIX MPENapaToB U padora ¢ MUKpockonioM. OdopmiieHHe pe3ynbTaToB pabOThl ¢ MUKPOCKOIIOM.

bakrTepuu u apxeu
Muxkpobuonoruss — Hayka 0 MUKpoopranu3max. OCOOEHHOCTH CTPOCHMS MPOKApUOTHOM KieTku. MHorooOpasue ¢opm
Ki1eToKk Oaktepuil. Poct m pasmHoxkenue Oakrtepuit. Crnopsl Oaktepuil. JKusHenesTenbHOCTh OakTepuil: aBTOTPO(HBIE U
rerepoTpodHbie, aHadpOOHBIE U a3poOHbIe OakTepun. [{[naHoOakTepuu U UX PoJib B IPUPO/IE.



Oco0eHHOCTH OpraHU3alMK aApXeil U UX OTIIMYUS OT OakTepuid. Posb apxelt u 6akTepuii B BOSHUKHOBEHHH 3YKAPHUOTOB.

PacnipoctpanénnocTh OakTepuii U apxeil, uX poJib B MPUPOJIC W KU3HU YesloBeKa. Posb OakTepuii B OMOT€OXMMHYECKUX
LHKJIAX.

Jlabopamopnvle u npakmuyeckue padomaol

N3yuenne MeTo10B Je3UH(PEKIINN U CTEPUIIU3AIUH.

N3yuenue mopdosnoruu 6akrepuil Ha MUKPOCKOITMYECKUX MpernapaTax.

MHoroo6pa3ue 01HOKJIETOYHBIX IYKAPHOT
OCHOBHBIE TPU3HAKH OJHOKJIETOYHBIX JyKapuoT. CTpoeHHe, NIBWKEHHE, MUTaHUE, Pa3MHOKEHHE OJHOKJIETOYHBIX

aBTOTPO(HBIX U TETEPOTPOPHBIX SYKAPUOT HA MPUMEPE IBIVIEHBI M TPUNAHOCOMBI, TPUXOMOHAAbl M KUIIEYHON JIAMOIHH,
uHpy30pun Ty(Penpku W MaTSIPUAHOTO TJIA3MOAMS, panuossapuil u QopamuHudep, amEObl mpoTes, AUATOMEH. 3HaUYeHHE
OJTHOKJIETOYHBIX JYKapuOT B MpUpoJe W Xu3HU 4denoBeka. ConHas Oose3Hb, Oone3np lllaraca. KoxHblli W BUCHEpaTbHBINA
nermmManno3. Tpuxomonuas. JIssmMOmo3.

Jlabopamopnvie u npakmuueckue pabomaul
N3yuenne 0THOKJIETOYHBIX OPTAHU3MOB 10T MUKPOCKOIIOM Ha BPEMEHHBIX U (DUKCUPOBAHHBIX MUKPOTIpEIapaTax.

ApXeniacTHIHbIe HIH «PACTEHH»
boranuka — Hayka 0 pacTeHHsAX
Kpatkas uctopus pazButus 6otanuku. boranuka n 00bexThl €€ nccienoBanuii. O60bEM apcTBa «PacTEHUS» B COBPEMEHHOM

CUCTEME OpraHmyeckoro mupa. Pazmensr 60Tanuku. CBsi3b OOTAaHUKH C IPYTMMU OMOJOTHYECKUMH HAyKaMW, MEIUIIMHOW H
CeJIbCKUM XO03sUcTBOM. Posb 60TaHMKK B (hOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa. [lepcrieKTuBbI
pa3BUTUsI OOTAaHUKHU Kak Hayku. [I[puMeHeHne 60TaHM4YeCKUX 3HaHUH YesioBekoM. [Ipodeccun uenoBeka, CBI3aHHbIE C 0OTAHUKOM.

Jlemoncmpayus NOpTPETOB YUEHBIX, KUBBIX PACTEHUN, KOJUIEKIIUN U MYJISIKEH.

OO0mas opranu3anus pacTUTEJIbHOTO OPraHNu3Ma

Pacturenbnas xireTka U €€ 0COOCHHOCTH.



PactutenbHble TkaHU. OTKPBITUE paCTUTENBHBIX TKaHEH. CTpoeHue U QyHKIMHU PaCTUTENbHBIX TKaHel. [IpocThie U clioXKHbIe
Tkanu. OOpazoBaTeIbHbIE, TIOKPOBHBIE, OCHOBHBIC, MEXAaHUYECKHUE, TPOBOIAIINE TKAHH.

Oprasbl U CUCTEMBI OPTaHOB PACTUTEIBHOIO OpPraHU3Ma, MX B3aUMOCBS3b. PacCTUTENBHBIN OpraHu3M Kak €JUHOE LEJOE.
BereraTtuBHbIE U TEHEPATUBHBIE OPraHBbl.

Jlemoncmpayus onbITOB IO OOHAPY’KEHUIO B CEMEHAX pACTEHUM BOJbl, MUHEPAJIbHBIX U OPraHUYECKUX BEUIECTB, Kpaxmala,
OenKa u Kupa.

Jlabopamopuvie u npakmuueckue padomul.

N3ydenue CTpoeHMUs paCTUTEIBHBIX KJIETOK HAa TOTOBBIX M BPEMEHHBIX MUKpOIIpenaparax.

Habutoienue nporiecca mia3Moiin3a U AemIa3MoiIn3a B paCTUTEIbHBIX KIETKaX M0 MUKPOCKOIIOM.

N3ydyeHne ocoOEHHOCTEN CTPOEHMsI TKaHEW PACTEHUI Ha TOTOBBIX U BPEMEHHBIX MUKpOIpEnaparax.

W3ydenne cTpoeHus: OpraHoB pacTEHUI Ha KMBBIX 00BEKTax U repOapHbIX oOpasax.

CnopoBbie pacTeHust

Kpacnsblie, 3eqénble 1 XapoBbie BOAOPOCIH. AJBrojorus — Hayka O BOJAOpocCisiX. Boaopocin — HeTakCOHOMUYECKas
rpy1na OpraHu3MoB, IPUCIOCOOJIEHHBIX K )KU3HU B BOJIHOM CpeJie, OTHOCSIIMXCS K PA3IMYHBIM LIAPCTBAM B COBPEMEHHOM cUCTEME
OpraHU4ecKOro Mupa. MecTo KpacHbIX, 3€JIEHBIX M XapOBBIX BOJOPOCIEH B COBPEMEHHOW CHCTEME OPIaHMYECKOro Mupa.
Oco0eHHOCTH X CTPOCHHMSI, PA3MHOKEHUS U KU3HEHHBIX IMKIIOB HA IPUMEPE XIaMHUIOMOHAJIbI, XJIOPEILIbI, K1a10(pOPHI U YIbBBI,
CHUPOTUPHI U Xapbl, TOPHUPHI.

Bypble Bogopociu, UX TaKCOHOMHUYECKOE IMOJIOKEHHE BHE LapcTBa pacTeHui. JKHW3HEHHbIE LUKIIbI JAMUHAPUHU (MOpCKas
KarycTa) u pykyca. Pacnpoctpanenue u skonorus. Poib B mpupojie ¥ 3HaUE€HUE B )KU3HU YEIIOBEKA.

[TpoucxoxaeHne BBICIIMX pacTeHuid (3MOpHO(pHUT) OT XapoBbIX Bojpopocieid. CoBpeMEHHbIE MOJIXOJbl K CHCTEMATHKE
pacTeHUN.

MoxoBuanblie niau Mxu. O011ast XapakTepUCTHUKA, CTPOCHUE U KU3HEIEATEIbHOCTD, )KU3HEHHBIN LIMKJI MXOB. MHOTr0OOpasue
mxoB. Kykymkun n1€H u cparaym. PacnpocTpaHeHue u 5KOJIOTHS MXOB. 3HaU€HHE MXOB B MPUPOAE M KHU3HEAEATEIbHOCTH
yenoBeka. ToppoodpazoBanue. [leuéHOUHNKHN 1 AHTOLIEPOTOBBIE.

[InaynoBuanble (miaaynbl). OOmas xapakrepuctuka. Mopdosioruueckue OCOOEHHOCTH BEreTaTUBHBIX OpPraHOB.
Oco0OeHHOCTH OpraHu3aluM, >KA3HEHHOTO IMKJIa IulayHa OynaBoBuaHOro. [lomoBoe mokoseHue, peaykius rameTtodura.



PacnipocTpanenue 1 HKON0rUs TUIAYHOBUIHBIX. 3HAUEHUE B IPUPOJIE U UCTIOIb30BAHKE YeI0BeKOM. MIckonaemblie MIayHOBHUIHbIE.
Pounb nckonaembIxX MIayHOBUIHBIX B PACTUTEILHOM MOKPOBE MaJIC030MCKON 3Pl U B 00pa30BaHUN KAMEHHOTO YTJIS.

[ManopoTHUKOBHIHbIE (MAMOPOTHUKM W XBomu). OOmAs XapakTepUCTHUKA MaNOPOTHUKOBUAHBIX. (OCOOEHHOCTH
OpraHu3allMi BEreTaTUBHBIX OPraHOB, >KM3HEHHOTO LMKJA XBOIIA MOJeBOTr0. CTpoeHUEe U KU3HEAEATEIbHOCTh NAalOPOTHUKOB.
Kv3HEeHHBIH UK MAaMOpPOTHUKOB Ha MPUMEPE IIUTOBHHUKA MY>KCKOTO. PacrnpocTpaHeHHe W 3KOJIOTHS MarnoOpOTHUKOBHUIHBIX.
3HaveHHEe B MPUPOJIE U KUZHEIEATEITLHOCTH YEJIOBEKA.

Jlabopamopusie u npakmuyueckue padomoi

N3ydyenne 0COOEHHOCTEH CTPOEHHS M >KU3HEHHBIX IUKJIOB OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX 3€NEHBIX, XapOBBIX U
KpPaCHBIX BOJOPOCIIEH Ha )KUBOM U TepOapHOM MaTepuase.

N3yueHue cTpOeHUs U AKU3HEHHBIX [IUKIJIOB OYpBIX BOJAOPOCIEH Ha )KMBOM M repOapHOM MaTepHalie.

N3ydenne ocoOeHHOCTEHN CTPOSHMSI KYKYIIKHMHA JIbHA U carHyMma (Ha KHUBBIX U repOapHbIX 00bEKTaXx).

N3yuenne ocoOEHHOCTEH CTpOEHUS TIayHa 0yJIaBOBHIHOTO (HA )KUBBIX U TepOapHBIX O0BEKTAX).

N3yuenne 0cOOEHHOCTEHN CTPOSHUS XBOIIA MTOJIEBOTO (HA KUBBIX U repOapHBIX 00bEKTaX).

N3yuenne ocoOEHHOCTEN CTpOEHUS MAaNOPOTHUKA IIMTOBHUKA MYXCKOTO (Ha )KMBBIX U TepOapHbIX 0O0BEKTaX).

CemeHHBIE pacTeHusI

I'osiocemenHble. BO3HMKHOBEHME CEMEHM — BAKHBIM 3Tall B DBOJIOLMU BBICIIMX pacTeHHW. J[peBHUE CceMEHHBbIE
MAnopOTHUKH, UX POJIb B JAJIbHEHIIIEM Pa3BUTHH CEMEHHBIX pacTeHui. OOIne NMpU3HaKUu CEMEHHBIX pacTEeHUil Kak Hambosee
NPUCIOCOOJICHHBIX K CYHIECTBOBAHMIO Ha cyle. ['oJoceMeHHble — HETAKCOHOMUYECKAsl TPYINa CEMEHHbIX pacTeHui. Ooias
XapaKTEPUCTHKA, OCOOCHHOCTH OpraHU3alliid TOJOCEeMEHHBIX. JKU3HEHHBIN LUK XBOMHBIX HA MpUMeEpe COCHBL. Pa3zHooOpasue
roJIoCeMEHHBIX. XBOMHbIE, [ MHKrOBbIe, CaroBHUKOBLIE, | HeTOBbIE. PacnipocTpaHeHue 1 AKOJI0rUsl TOJIOCEMEHHBIX. 3HAYEHHE B
IIPUPOJIE U B XO35IMCTBEHHOM AEATEIBLHOCTH YEIOBEKA.

Jlabopamopusie u npakmuyueckue padomoi

N3yueHnne ocOOEHHOCTE BHEIIHETO CTPOEHHUS BETOK, XBOM, IIMUIIEK U CEMSH XBOMHBIX (€J1b, COCHA, JINCTBEHHUIIA).

LBeTkoBbIe pacTenus. OO0mas xapakTepucTUKa BETKOBBIX. CTPOCHUE U JKU3HEACSATEIBHOCTh IIBETKOBBIX. [[BETOK Kak
OpraH IMOJIOBOTO Pa3MHOXEHHUS Yy TOKPBITOCEMEHHBIX pacTeHHil. Pa3HooOpasue IBETKOB: MpaBUIIbHBIE U HEMPABHIIBHBIC,
oboenosibie 1 pasznenpHONoNbie. OTHOMOMHBIE U ABYyAOMHBIE pacTeHus. ComBeTus (ClIoXHbIE, pocThie). [IBeTenue. Pa3zButue



MUKpo- u Meracnop. ['amersl. Omnbuienue. OrmionoTBopeHue. 3urora. J(BoWHOE OIUIOAOTBOPEHUE Y MOKPHITOCEMEHHBIX
(uBeTkoBBIX) pactenuit. Paboter C.I'. HaBammna. JKu3HEHHBIH UK IBETKOBBIX.

[Tnoner u cemena. Paznoo6pasue mnonos. Cyxue u counbie mioabl. OTHOCEMSHHBIE U MHOTOCEMSIHHBIE T101b1. COTIIOnUS.
CtpoeHue ceMsH ABYJIOJIbHBIX U OJJHOJONbHBIX pacTeHui. PaznooOpasue cemsiH. PacripocTpaneHue miofoB U CEMsIH B IPUPO/IE.
YcnoBus npopactanus cemsiH. Jlpixanue cemsiH. Pa3Butue npopoctka. PacnpocTpaHeHue miooB U CEMsIH B IPUPOJIE.

NunuBuyanbHOe pa3BuTHE pacteHuil (oHTOoreHes). Ilepuoanl oHTOreHe3a: AMOPUOHAIBHBIN, MOJIOAOCTH (FOBEHWJIbHBIN),
3pENOCTH (Pa3MHOXEHUS), CTAPOCTU (CEHWIbHBIN) Ha MPUMEPE MOKPBITOCEMEHHOTO pacTeHus. CTaauu BEreTallMOHHOIO Iepruoaa
pacTeHHii Ha pUMepe 3J1aKOB (BCXO/IbI, KYIIEHHE, BBIXO B TPYOKY, KOJIOLIIEHUE, IBETEHUE, CO3PEBAHUE).

Jlabopamopnvie u npakmuueckue pabomaul

N3yuenune mopdosioruu 1BeTKa (Ha )KUBBIX U (PUKCUPOBAHHBIX OOBEKTAX).

Nzydenne paznooOpasusi conBeTuii (Ha repoapHbIx oOpas3max).

N3yueHune cTpOeHUs 3aBsA3H LIBETKA U CEMANOYKHU [10J MUKPOCKONOM (Ha TOTOBBIX MUKpPOITpENaparax).

N3ydenue cTpoeHUs CEMsH OKPBITOCEMEHHBIX PACTEHUM.

N3ydenue cTpoeHus io10B U COTIOAUN.

CTpoeHue ¥ KU3HEIESITEIHLHOCTh CEMEHHBIX PACTEHUI

IobGer n moGeroBpie cHCTEMBI

IToGer. Mopdonorus mnobera. CtpoeHue 0O0IMCTBEHHOro mnobOera. Ysen. Mexpaoysnue. MetamepHocTb. PasHooOpasue
no0OeroB. YKOpoUYeHHbIC U yITUHEHHBIE nmoOeru. BereratuBHblie U reHepatuBHble ToOeru. [lonoxkeHune nmodera B MpOCTPAHCTBE.
Bunonsmenénnnie moderu.

[louka — 3avarounsiii mober. Crpoenune mnouku. PazHoOOpa3ue MOYEK: BEreTaTUBHBIC, BEr€TaTUBHO-T€HEPATHBHEIE,
reHepaTuBHbIC, OTKPBITHIE, 3aKphIThie. Bepxyieunsie, 00koBbI€ (ITA3yLIHbIEC) U TPUAATOYHBIE TOYKH.

Crebenb. Mopdonorust ctebiis. Dopma crebielt y TpaBIHUCTBIX U APEBECHBIX PACTCHUH.

Amnaromus ctebms. CtpoeHue cTedist IBYO0JbHBIX U OJHOJOJIBHBIX TPABIHUCTHIX pacTeHUU. PacronoxeHnne mpoBOasIIIX
TkaHeil. CTpoeHue cTe0IIs IPEBECHBIX PACTEHUH.

Oyukuuu crednss. Mexannueckasi, TpaHCIOpPTHAsI. BeretaTuBHOE pa3MHOKEHUE IIBETKOBBIX PACTEHUIA.



Jlemoncmpayus onvima — NepeBUKEHNE MUHEPAJIBHBIX M OPraHUYECKUX BELIECTB M0 CTEOII0, BUAOM3MEHEHHBIX IOOETOB.

Jlabopamopuvie u npakmuueckue padomul.

Nzyuenne mopdonorun nodera Ha >KUBbIX 00BEKTAX UM HAa repOapHbIX 00pa3Lax.

N3ydeHue cTpoeHusl BEreTaTuBHBIX, TEHEPAaTUBHBIX U CMELIaHHBIX IT04eK. Pa3HOOOpa3ue nouek y IpeBECHbIX pacTECHUI.

M3yueHune nonepeyHoro Cuia CTBoJIa paCTCHAN U aHAJIU3 BIIMSHUS DKOJIOTHYECKHUX YCIOBUMA HA Pa3BUTHE PACTECHUM.

N3ydyenne ocoOEHHOCTEN aHATOMHUYECKOTO CTPOEHMsI CTEOJsI IBYAOJbHBIX M OJHOJOJIBHBIX TPaBSHUCTBIX pacTEeHUIl (Ha
KUBBIX 00BEKTaX WK HA TepOApHBIX 00pa3Iax).

N3ydyenne ocoGeHHOCTEH aHATOMUYECKOTO CTPOEHUS CTEOISI IPEBECHBIX PACTEHUIA.

N3ydeHue TpaHcopTa BELIECTB B cTEOIE.

N3yuenune meramopdo30B nmoodera.

JIuer. Mopdororus nucra. JlucroBas miuacTHHKA, OCHOBAaHUE JIHCTA, YEPEIIOK, MPUIUCTHUKU. PazHOOOpasue IHCTHEB:
(GOpMBI TUCTOBBIX IMJIACTHHOK, )KMJIKOBAHUE JINCTHEB, MPOCTHIE M CIOKHBIE TUCTHs. JIMCTOpacmonoxeHne u JIUCTOBas MO3auKa.
Bunousmenenus mucTbeB U UX QyHKIUH.

AHnaTomus JucTa. OnuaepMa M ycTbuuHbIM anmapar. Mesodwin. IIurmentsl jucra. [lnactunael. XKunku (cocyaucro-
BOJIOKHUCTBIE TyukH). OCOOEHHOCTH CTPOEHUSI CBETOBBIX U TEHEBBIX JIUCTHEB.

OyHKIMM JHUCTa. 3anacaroias, 3alliTHas, BETreTaTUBHOE Pa3MHOXKEHUE U Ipyrue QpyHkuuu. TpaHcnupanus U ra3000MeH.
Brnusinue BHemHuX ycnoBuil Ha Tpancnupanuo. Porocunres. 3HaueHue Gorocunresa. Kocmuueckas pois 3enéHbix pacrenuit (K.
A. Tumupszes). Jlucronan, ero npuYMHbI, MEXaHU3M U 3HAYEHHUE B KU3HU PACTECHUS.

Jlemoncmpayusa onvimog: BBIJECICHNE NMUIMEHTOB JIMCTa Ha MPUMEPE CIUPTOBOM BBITSKKM XJ0poduiuia; oOpa3oBaHue

Kpaxmana B 3eJEHBIX JHUCThsIX Ha cBeTy (durypsl FO. Cakca); BIMsHHME CHIIBI CBETa Ha BBIIEJIEHUE KHCIOPOJa BOAHBIMU
pacTeHus MU (IOACYET My3bIPHKOB KUCIOPOAA).

Jlabopamopnsle u npakmuyeckue padonol.

N3ydenue Mop(}oioruu JIMCTa Ha )KUBBIX 00BEKTAX WM repOapHbIX 0Opasiax.
Turbl 1 GOPMYJIBI JIUCTOPACTIOIOKEHUS.

HccrienoBanne aHaTOMUU JIUCTA C TIOMOIIBIO CBETOBOTO MUKPOCKOTIA.
N3yuenne metaMopgo30B JIHCTA.



Kopenn u kopHeBble cucteMbl. Mopdosorust kopHsi. Buabl kopHel. THITBI KOPHEBBIX CUCTEM.

AHnaromus kopHs. 30HbI KOpHs. KopHeBoli yexiuk. CTpoeHue KOpHs Ha MONEPEYHOM CPE3€ B 30HE BCAChIBAHUS.

OyHKIMKM KOpHS. 3aKkpervieHue pacTeHusi B cyOcTpare. BcackiBaHwe M mpoBeleHHE BOABI M MUHEPATIbHBIX BEIIECTB.
3anacaHue NUTAaTEIbHbBIX BELIECTB.

MuHnepanbHOe nUTaHue pacteHuil. l[locTynieHue BoAbl M MHUHEpaiIbHBIX BellecTB. KopHEBOe [aBieHUE. DIEMEHTHI
MUHEPAJIbHOTO MUTAHMUS (MAKpPO- W MHUKPORJIEMEHTHI). BhlpanuBaHue pacTeHUN METOJaMHU THUAPONOHUKA U a3PONOHUKH.
ObecnieueHne yciaoBUl AJis AbIXaHUS KOPHSI.

Jbixanue kopHs. CHHTe3 OMOJIOTHYECKH aKTHUBHBIX BEIIECTB. BereratnBHoe pa3sMHokeHHe. BumonsmeHeHus: KOpHER U ux
(GyHKIUY.

Jemoncmpayua otpactanusl NPUIATOYHBIX KOPHEN Ha MPUMEpPE CMOPOAMHBI U APYTUX PACTEHUM; MOCTYIUICHHUS BOIBI U3
II0YBBI B KOPEHb, HATHETAIOLIETO NEUCTBUS KOPHSI; BUIOM3MEHEHHBIX KOPHEN.

Jlabopamopusie u npakmuyueckue padomoi

Nzydyenne Mop(oraoruu KOpHs Ha KMBBIX 00BEKTax WK TepOapHbIX o0pasiax.

N3ydeHne aHaTOMAYECKOr0 CTPOCHUSI KOPHS Ha TOTOBBIX MUKpOIIpenaparax.

N3yuenune cTpoeHrs KOHUYMKA KOPHS MPOPOCTKA MIIEHUIIbI U IEPBUYHOTO CTPOEHHUS KOPHS Mpuca (WK APYroro pacTeHus).

N3ydenue cTpoeHUs KOPHEBBIX BOJIOCKOB € IIOMOIIBIO CBETOBOI'O MUKPOCKOIIA.

Hccenenoanue BIusHAS BO3lyXa HA PA3BUTHE KOPHEU.

N3yuenne metaMopo30B KOPHSI.

BereratuBHOe pa3MHOXKeHHe pacTeHMH. BereraTuBHOE€ pa3MHOXEHHE LBETKOBBIX PACTEHHI WU €ro 3HAYECHHE B
€CTECTBEHHBIX YCJOBHUSX M B CEIbCKOXO3SMCTBEHHOW MpakTuke. OCHOBHBIE (POPMBI BET€TATUBHOIO PA3MHOMXEHUS: KOPHSIMH,
JUCThSIMH, HAA3EMHBIMH M TMOA3eMHBIMH ToOeramu. Pasmuoxenue npuBuBkou. PaGoter M.B. Mwuuypuna. KmonupoBanwme
pacteHuil. MUKpPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHuil. KileTouHas MHKEHEpUs KaK COBPEMEHHAs TEXHOJIOTHS Pa3MHOKECHUS
pacTEHUM.

[Tousa. PaGotsl B.B. Jloky4yaeBa o mouBe. XapakrepucTrka rmousbl. Paznooopasue nous. [lnomopoane moussl. Y g00peHus.
Hapymenust MUHEpanbHOTO MUTaHUS pacTeHH. ArpoTexHUYeckue npuéMbl 00padoTku mouBsl. [loHATHE O ceBOOOOpOTE U €ro
3HAQYEHUU U1 BBIPAILMBAHUS CENBCKOXO3AMCTBEHHBIX KYJIBTYD.



Jemoncmpayusn cnoco00B BET€TaTUBHOIO PAa3MHOKEHHUS HA MPUMEPE KOMHATHBIX PACTCHUH.

Jlabopamopusie u npakmuueckue padomot

N3ydeHune MuTO3a B KOPEIIKE JIyKA.

N3ydeHue sKM3HEHHBIX IMKJIOB PACTEHUN Ha repOapHbIX 00pa3iax.

MeTo1b1 MUKPOKJIOHAJILHOTO Pa3MHOXKEHHUS pPaCTCHUH.

Knaccupukanusa nBerkoBbIX. OnHononbHble U [[BynonbHbie. CemelicTBa 1HBETKOBBIX. J[BymonbHbIe: KpecTolBeTHBIE,
Pozonsernrie, [1acnénossie, CnoxuonBeTHbie, MoThUTEKOBBIE (BOOOBBIE), 30HTHUHBIE. OTHOMOIBHBIE: 3TaKu, AMapUILTHCOBEIE,
JIuneitnpie. Opxuansie. OTauuuTeNbHblE NOpu3HAKU. DOpPMyINIBI W JUarpaMMbl LBETKOB. JlUKOpacTyliue W KyJIbTypHbIE
peACTAaBUTENIA CEMENCTB, UX 3HAYCHHUE B IIPUPOJIC U UCTIOJI30BAHKE YEJIOBEKOM. PacrpocTpaHeHre U SKOJIOTHsl IIBETKOBBIX.

Jlabopamopnule u npakmuueckue padomaot

N3ydeHune oTIMYUTENbHBIX TPU3HAKOB MPEJACTABUTENCH CEMENUCTB MOKPHITOCEMEHHBIX.

Omnpenenenre NpeacTaBUTENEH Pa3IMUYHbIX CEMENCTB C UCIIOJIb30BAHUEM ONPEIEIUTENCH PaCTEHUIA WIIA ONPEAEIIUTEIbHBIX
KapTOYeK.

JKoJiorus pacreHuii. Pacrenusi B npupoaHbIX co001IecTBaX

Pactenus u cpena oOutanus. Dkonoruueckue (paxtopsl. PacTeHus um ycrnoBusi HEXKMBOW MPHUPOABI: CBET, TEMIIEpaTypa,
BJIQKHOCTb, MUHEPAJIbHBIN COCTaB MOYBbI. DKOJOTMYECKUE TPyl pacTeHUIl. PacTeHus U ycioBUs )KUBON NMPUPOBL: MPSIMOE U
KOCBEHHOE BO3/ICHICTBUE OPraHU3MOB Ha pacTeHus. B3auMocBs3u pacTeHni MeX 1y COOON U C IPyTrUMHU OpraHU3MaMHU.

3HaueHue MOYBEHHBIX OPraHU3MOB NI NUTaHUs pacTeHuil. Pusocdepa. bakrepuanbhbie kinyoeHbku. Mukopusa (3H10- U
HKTOMHUKOPHU3a). 3eNEHbIE YI00PEHHUS.

PactutensHoe cooOuiectBo (¢purTonenos). buonenos. Dxocucrema. buopaznooOpasue. BumoBoil coctaB pacTUTENbHBIX
COOOILECTB, JTOMHHHMPYIOIIME B HUX BUABl pacTeHuil. PacmpeneneHue BHUIOB B PacTUTEIbHBIX cooOIIecTBax. SpycCHOCTS.
PactuTenbHble cooOuiecTBa: jieca, 1yra, 0010Ta, TyHApbl, IyCThIHU. [IpucnocoOIeHHOCTh pacTeHUH K Cpelie U MecTaM OOUTaHMUSL.
CMeHa pacTUTEIBHBIX COOOIIECTB. PacTUTENBHOCTH (PacTUTENbHBIN TOKPOB). Dropa.

B3aumocss3p oprann3moB. MH}ekmonnpie 00e3HH pacTeHHit U uX Bo30yauTenu. BupycHbie (Mo3anunas 6one3Hb Tabaka,
MEeCTPOJICNIECTHOCTh TIOJbIIAHA W JPYTUE), TPUOKOBBIC (p)KaBUMHA, MYYHHCTas poca) M OakTepuaibHbie (MOKpas THUIIb)



3aboseBanus pactreHuil. UmmyHnutet y pacrenuit. [Ipuunnsl pacnpoctpaHeHuss HHPEKITMOHHBIX O00Jie3Hel pacTeHuil. [IpuHIMIbI
npo(UIAKTUKY U JIeYeHHUs] THPEKIIMOHHBIX 00JIE3HEN pacTeHUI B MPAKTUKE PACTEHUEBOICTBA.
IKCKypcuu unu 6u0e0IKCKypcuu
N3yueHue BUIOBOTO COCTABA U SKOJOTUYECKOTO COCTOSIHUS OJTHOTO U3 PACTUTENBHBIX COOOIIECTB pErHOHA.
Jlabopamopnvle u npakmuyeckue padomaol
N3yueHnne ocoOOEHHOCTEN CTPOEHUSI PACTEHUI Pa3IMYHBIX HKOJIOTHYECKUX TPYIIII.

PacTure/bHbIN MHP H AeATEJIbHOCTh YeJ10BEKa

PasButne pacturensHoro mupa. JKuszHs pacreHuii B Boae. IlepBbie HazemHble pacTeHus. OCBOCHHE PACTEHHUSIMHU CYIIH. DTalbl
Pa3BUTHS HA3EMHBIX PACTCHHM OCHOBHBIX CHCTEMAaTHYECKUX TPYyII. PUHHOPUTHI — mepBble HA3€MHBIE COCYANCThIE PACTEHHUS.
IlosiBnenue Tkanen u oprasos. Poib IpeBHUX MAIOPOTHUKOBUAHBIX. Y CII0KHEHUE PACTUTEIBHOIO MUPA B IIPOLIECCE IBOIIOLINM.

[Taneo6oranuka. Mckomaemblie octatku pacteHnid. Oxkamenenoctu. OTneyaTku. « KuBble HCKOTIaeMbIe» CPeId COBPEMEHHBIX
pacTEHUM.

KynbTypHble pacTeHMs U UX MPOUCXOXKAEHHE. LIeHTppl MHOr00Opasus U MPOUCXOKACHUS KyIbTYpHbIX pacTeHui (mo H.U.
BasunoBy). Kynberypa 3emnenenus. KynbTypHble pacTeHHsl CEIbCKOXO3SMCTBEHHBIX YTOAWM: OBOLIHBIC, IUIOJOBO-SATOJHBIE,
nosieBble. [IpeacraBrneHuss o cenekUMd U OMOTEXHONOTHMH. MeETONbl BBIBEIEHUS HOBBIX COPTOB pacTeHuil. Bo3HHMKHOBeHME
KOHTPACTHBIX IIPU3HAKOB Y pacTeHUI oHOro BUj1a. MickyccTBeHHbINH 0T00p. HacnencTBeHHOCTh, M13MEeHYUBOCTh. CO3/1aHME HOBBIX
IPOJOBOJILCTBEHHBIX KyJbTYp. [Ipo/1oBOsIbCTBEHHAs Oe30macHOCTh. baHku ceMsH.

Pactenus ropoga, 0COOEHHOCTh TOPOJACKON (Iopbl. 3aHOCHBIE U a0OpUreHHbIe BUbl. CHHAHTPOIIHBIE, COPHBIE PACTEHMUS.
WUntpoayuentsl. Ilapku, necomapku, CKBepbl, OOTaHMYecKHe canabl, AeHapapuu. O3zeneHenue. KomHaTHBIE pacTeHus,
LIBETOBOJICTBO.

ITocnencTBus AeATENBHOCTH YEJIOBEKA B dKOcHcTeMax. OXpaHa paCTUTENILHOIO MUpa. BoCcCTaHOBIIEHHE YHCIIEHHOCTH PEIKUX
BU0B pacTteHuil. Oco60 oxpansemMble npupoiHbie Tepputopud (nanee — OOIIT): 3anoBeqHUKY, 3aKa3HUKH, HALIMOHAJIbHBIE TAPKH,
ouocdepurie 3anmoBequukn. Oxpana pacrenuii. Pacrenus Kpacuoit kauru Poccuiickoii @denepanmm.

IKCKypcuu unu 6u0e0IKCKypcuu.

Pa3Butre pacTuTeNIbHOrO MUpa Ha 3emiie (3KCKYPCHS B MAJEOHTOJIOTUYECKUN NI KPAEBEIUECKUN My3€i).



Jlabopamopnuie u npakmuueckue padbomol.

N3ydenune cenbCKOX03AMCTBEHHBIX PACTEHUN CBOETO PETHOHA.

N3yuenne copToBbIX 0COOCHHOCTEN KyIbTYPHBIX PACTCHHIA.
IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOTHX HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHMUA (YIJYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOEHHUS MPOTPaMMbl MO OHOJOTMM OCHOBHOTO 00IIero oOpa3oBaHUS JOJKHBI OTPakaTb
TOTOBHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM IMO3UTUBHBIX ILIEHHOCTHBIX OpPHUEHTALMA M PACIIUPEHUE OIbITa
NEATEIbHOCTH HA €€ OCHOBE U B MPOLIECCE PEATU3AMU OCHOBHBIX HAIIPABJICHUI BOCIHUTATENBHOMN EATEIIBHOCTH, B TOM YHCIIE B
YacTu:

1) rpamxaaHCKOro BOCIIMTAHMS:

TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM JE€ATEIBbHOCTH IPHU BBINOJIHEHUH WCCIEAOBAHUI U NMPOEKTOB, CTPEMIIEHHUE K

B3aMMONOHMMAHUIO U B3aMMOIIOMOIIH;
2) IATPMOTHYECKOT0 BOCITUTAHUS:
OTHOLIEHUE K OMOJIOTMHU KaK K BaXKHOW COCTaBIIAIONICH KYJbTYpbl, TOPJIOCTh 32 BKJIAJ POCCUICKUX MU COBETCKHX YUEHBIX B
pPa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKU;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
TOTOBHOCTH OLICHUBATh NOBEACHHUE U MOCTYIKU C NO3ULUH HPABCTBEHHBIX HOPM U HOPM DKOJIOTHYECKOM KYJIBTYPBI;
NOHUMaHUE 3HAYUMOCTH HPABCTBEHHOTO acleKTa JAesiTeIbHOCTH YEI0BEeKa B METUIIMHE U OMOJIOTUY;
4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:
MOHUMAaHUE POJH OMOJIOTUU B (POPMUPOBAHUU ICTETUUECKOM KYJIbTYPhl TUYHOCTH;
5) pusuveckoro BocnutaHus, GOpMUPOBAHMS KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBbIO U YCTAHOBKA Ha 370POBBIM 00pa3 KuU3HU (30pOBOE MUTAHUE, COOJIIO/ICHHE

TUTMEHUYECKUX MPaBUJI M HOPM, COAJIaHCUPOBAHHBIN PEXUM 3aHATUI U OT/AbIXA, peryJiisipHas (pu3nuecKkas akTUBHOCTb);



OCO3HaHUE MOCIEACTBUM U HETIPUSATUE BPEIHBIX NIPUBBIYEK (YIIOTPEOIEHNE aIKOr0JIsl, HAPKOTUKOB, KYpEHHE) U UHBIX (hOpM
Bpeaa Ui (pU3MUecKoro U MCUXUIECKOTO 310POBbS;
coOJI0ICHNE TTPABHIII OE30MMACHOCTH, B TOM YHUCJIE HAaBbIKM O€30MaCHOTO MOBECHHS B IPUPOIHON CPEIe;
c()OpMUPOBAHHOCTb HAaBbIKA PEQPIIEKCHUH, YIIPABIECHUE COOCTBEHHBIM SMOLMOHAIBHBIM COCTOSIHUEM;
6) Tpy10BOIr0 BOCIMTAHMS:
aKTUBHOE yYacTHUE B PELICHUH PAKTUUECKUX 33124 (B paMKax ceMbH, 00pa30BaTeNIbHOM OpraHu3alii, HACEJIEHHOTO IIYHKTA,
Kpasi) OMOJIOTUYECKOW M HIKOJIOTUYECKON HANpaBIEHHOCTH, WHTEPEC K MPAKTUYECKOMY HM3YUYEHHUIO MPOQECCHii, CBSI3aHHBIX C
OMOJIOTHEN;
7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA
OpHUEHTAalMsI Ha IPUMEHEHNE OMOJIOTrMUYEeCKUX 3HAaHUM NPU PELLIEHUH 3a1a4 B 001aCTH OKPYKaIOLIEH Cpebl;
OCO3HaHHUE PKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIIeHuUs;
TOTOBHOCTB K YYaCTHIO B IPAKTHYECKOMN AEATEIBHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH;
8) neHHoOCTH HAYYHOIO NMO3HAHUSA:
OpUEHTAllMsl Ha COBPEMEHHYIO CHUCTEMY HAy4HbBIX IPEACTAaBICHUII OO0 OCHOBHBIX OMOJOTMYECKMX 3aKOHOMEPHOCTSX,
B3aMMOCBS35X YEJI0BEKa C IPUPOAHON U COLMAIIBHON CPENON;
MOHMMAaHUE PO OMOJIOTUYECKOM HAyKH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHHUS;
pa3BUTHE HAYYHOU JI0003HATEIHLHOCTH, HHTEpPECA K OMOJIOTMYECKOM HayKe, HABBIKOB UCCIIEI0BATENbCKON AESITENbHOCTH;
9) azanTanuu 00y4arerocss K M3MEHAMUMCS YCJAOBUAM COLHAIBHON U MPUPOAHOM CPeabl:
OLICHKA U3MEHSIOIIUXCS YCIOBUN;
IOPUHATHE pelIeHUs (MHAWBHUIYaJIbHOE, B TPYIIIE) B U3MEHSIOLIMXCS YCIOBHUSX HAa OCHOBAaHUM aHaM3a OMOJIOTMYECKON
uH(pOopMaIny;
TUTAHUPOBAaHKE JEHCTBUI B HOBOM CUTYyallMl HA OCHOBAHWHU 3HAHUHN OMOJIOTrMYECKHUX 3aKOHOMEPHOCTEH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MCTaHpCI[MCTHBIC PE3YyIbTAaTbl OCBOCHHS IIPOrpaMMEI 110 OMOJIOTUH OCHOBHOT'O 06H_ICFO o6pa3013aHH;1, HOJDKHBI OTPaXKaThb:



Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUS

ba3oBble 1ornueckue AecTBU:

BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKN OMOJIOTHYECKUX OOBEKTOB (SIBIICHUN);

yCTaHaBJIMBATh CYyIIECTBEHHBIN MPU3HAK KJIacCUPUKALUU OMOJIOTMYECKUX 00BEKTOB (SIBICHUM, TPOLIECCOB), OCHOBAHUS AJIs
000011IeHHs U CPABHEHMSI, KPUTEPUHU TTPOBOJIUMOIO aHAIMN3A;

C YU€TOM MPe/JI0KEHHON OMOJIOTUYECKOH 3a]]aUH BBISIBIISITH 3aKOHOMEPHOCTH U IMTPOTUBOPEYHS B pacCMaTPUBAEMbIX (haKTax
1 HAOJTFOICHUSIX, TIPEJIaraTh KPUTEPHUH JIJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTHUBOPEUHIA;

BBISIBIIATH Je(OUIIMTH HHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JIJIS PEIICHHS TIOCTABIICHHOM 3a/1a4H;

BBISIBJISITh MPUYUMHHO-CIICJICTBEHHBIE CBSI3W MPU H3YYEHHH OHOJOTUYECKHMX SIBJICHUM W TMPOIECCOB, AENaTh BHIBOJABI C
UCIOJIb30BAaHUEM JIETYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHUH 110 aHAJIOTUH, (POPMYIMPOBATH TUIIOTE3BI O
B3aMMOCBSI3SIX;

CaMOCTOSITEIILHO BBIOMPATH CIIOCOO pereHunst y4eOHOM OMOI0OTHYEeCcKOH 3a/1auu (CpaBHUBATH HECKOJIBLKO BAPUAHTOB PEIICHNUS,
BBIOMPATh HaNOOJIEE MOAXOISIINI C YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciieqoBarebLCKHe JeCTBUA:

MCIOJI30BATh BOMPOCHI KaK UCCIIEAOBATENbCKUNA HHCTPYMEHT IMO3HAHMUS;

(bopMyTUPOBaTh BOMPOCHI, (DUKCUPYIONINE Pa3PhIB MEXAY PEATbHBIM U KEIATeIbHBIM COCTOSSHUEM CHUTYyallud, OOBEKTa, 1
CaMOCTOSITEIIEHO YCTaHABIMBATh UICKOMOE U JTAHHOE;

(dbopMHUpOBaTh TUNIOTE3Y 00 UICTUHHOCTU COOCTBEHHBIX CYXKJIEHUW, apTyMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHHE;

IIPOBOJUTH 10 CAMOCTOSITEJIbHO COCTABJICHHOMY IJIaHY HAOIIOACHUE, HECIOXKHBIM OMOJIOTUYECKUM IKCIIEPUMEHT, HEOOJIBIIIOE
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH OMOJOrMdYecKoro oObeKTa (Ipoliecca) M3y4deHUs, MPUYUHHO-CIIEICTBEHHbIX
CBSI3€H M 3aBUCUMOCTEH OMOJIOTHUECKUX 0OBEKTOB MEXKTY COOOM;

OIICHWBATh HA IPUMEHUMOCTH M IOCTOBEPHOCTh H(OPMAITUIO, TIOIYICHHYIO B X0OJI¢ HAOIIOICHNS U SKCTICPUMEHTA,

CaMOCTOSTENbHO (POpMYyIHpOBaTh O0OOOUIEHUS M BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO HAOMIOJAEHUS, IKCIEPUMEHTA,
BJIa/IeTh HHCTPYMEHTaMU OLIEHKU JOCTOBEPHOCTH MOJYUYEHHBIX BHIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATH BO3MOXKHOE JAJIbHEUINIeE pa3BUTHE OMOJOTUYECKUX MPOIECCOB M WX IMOCIEACTBUS B aHAJOTUYHBIX WM
CXOJIHBIX CUTYAIIUIX, & TAK)KE BBIBUTATH TPEOIO0XKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.



Pabora ¢ undpopmanmeii:

MPUMEHSTH Pa3TUYHBIC METO/IbI, HHCTPYMEHTHI M 3aIPOCHI IPY TTOUCKE U 0TOOpE OMOTOTHYECKOM NH(POPMAITUN UITH TAHHBIX
13 UCTOYHUKOB C yUETOM IPETIOKCHHON y4eOHOM OMOIOTHYECKOM 3a1a9H;

BBIOWpaTh, aHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATh OMOJOTUYECKYIO HH(DOPMAIIMIO Pa3TUYHBIX BUIOB U
dbopM mpecTaBICHHUS,

HaXOJHWTh CXOJHBIC apryMEHThI (MOATBEP)KIAIONINE WIIM OMPOBEPTAIONIUE OJHY M Ty XK€ HJCH, BEPCHIO) B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIIbHYIO (OpMYy MpeACTaBiICHUS WH(POpPMAIMKM U WILTIOCTPUPOBATH PEIlaeMble 3aJauu
HECJIO)KHBIMHU CXEMaMHU, TuarpaMMaMi, HTHOU TpaduKoi 1 X KOMOMHAILIUSMU;

OILICHMBATh HAAEKHOCTh OMOJIOTUYECKON HH(DOPMAIIMH 110 KPUTEPHUSIM, TPEUIOKSHHBIM YUUTEIIEM WK c(HOpMyTUPOBAHHBIM
CaMOCTOSITEIILHO;

3alIOMHUHATHh U CUCTEMATU3UPOBATH OMOJIOTHIECKYI0 HH(OPMAITHIO.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ TelCTBUS

OO0menne:

BOCIIPUHUMATh U (POPMYIIHPOBATH CYXKIACHUS, BRIPAXKATh IMOIIMH B MPOIIECCE BHITIOJIHECHUS IPAKTUISCKUX U TAOOPATOPHBIX
paoor;

BBIpaXaTh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HEBEpOATbHBIE CpEACTBAa OOIIEHUS, MOHUMAaTh 3HAYCHHWE COIMATBHBIX 3HAKOB, 3HATh M PACIO3HABATh
MPEANOCHUTKY KOH(MIUKTHBIX CUTYallUid U CMATYATh KOH(MIUKTHI, BECTH MIEPETOBOPHI;

MOHUMATh HAMEPEHUs APYTHX, MPOSBIATh YBAKHUTEILHOE OTHOIICHHE K COOECeTHHKY W B KOPPEKTHOU Qopme
(bopMyJIMpPOBAaTh CBOM BO3PAKEHUS;

B XO0ji¢ Auajora u (WJIn) TUCKYCCHH 3aJlaBaTh BOMPOCHI MO CYIIECTBY O0OCYXAaeMOH OMOJIOTUYECKON TEMBI U BHICKA3bIBAThH
W], HAIICJICHHBIE Ha pellieHrne OMOJIOTUYECKOM 3a/1aui ¥ MOJJep>KaHne 01aroKenaTeIbHOCTH OOIICHIS;

COTIOCTAaBIISATH CBOU CYXKJICHHUS C CYKICHHUSIMHU IPYTUX YYaCTHUKOB JIMaora, 0OHAPYKUBATh PA3IMUUS U CXOJICTBO TTO3UIIU;

MyOJIMYHO MPECTABIATH PE3YJIBTATHI BHITIOJTHEHHOTO OMOJOTHUYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);



CaMOCTOSITeJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHUS C Y4E€TOM 3ajlad Mpe3eHTalluh M OCOOCHHOCTEH ayauTOpUM U B
COOTBETCTBHM C HUM COCTABJISITh YCTHBIE M MUCHbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM WILTFOCTPATUBHBIX MATEPHUATIOB.

CoBMecTHAA 1eATEIbHOCTD:

MOHUMATh M MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAJIBHOW pabOThl MpPU PEIICHUH KOHKPETHOU
OuoJsiorudeckor mpoOsieMbl, 00OCHOBBIBATh HEOOXOAMMOCTh NMPUMEHEHHS TPYMNIOBBIX (OPM B3aUMOJICUCTBUSA TPU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1auu;

MIPUHUMATH L€Jb COBMECTHOU JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JCUCTBUS MO €€ JOCTHXKECHUIO: PACHpEeeATh POJIH,
JIOTOBAPUBATHCA, 00CY)AaTh MPOIECC U PE3yJIbTaT COBMECTHOM pabOTHI;

yMeTb 0000111aTh MHEHHUSI HECKOJIBKUX Y€JIOBEK, MPOSBIIATH TOTOBHOCTh PYKOBOAUTH, BBITIOJIHATEH MTOPYUYCHUSI, IO TIUHATHCS;

MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM PabOThI, ONPEEsATh CBOIO POJIb (C YUETOM MPEANOUTEHUN U BO3MOYKHOCTEHM BCEX
YYaCTHUKOB B3aWMOJICHCTBHUS), PACTIPEACIIATh 3a/1aud MEXIy YiIeHAMU KOMaHbl, Y4aCTBOBATh B TPYMIIOBHIX (hopmax pabOThI
(oOcyxneHusi, 0OMeH MHEHUSIMU, MO3TOBBIC IITYPMBI M HHBIC);

BBITIOJTHSITH CBOIO YacTh PaOOTHI, TOCTUTATh KAYECTBEHHOTO PE3yJIhTaTa MO CBOEMY HAIPABICHUIO M KOOPIUHUPOBATH CBOU
JNEUCTBUS C APYTUMHU YWICHAMU KOMaH/IbI;

OIIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMI IPOIYKT MO KPUTEPHUSAM, CAMOCTOATEIIBHO CPOPMYJIMPOBAHHBIM YYACTHUKAMU
B3aMMOJEHCTBUS, CPABHUBATh PE3YJIbTATHl C UCXOJAHOM 3a/1a4€il M BKJIAJ] KO0 YJIE€HA KOMaH/Ibl B JJOCTHKEHUE PE3YJIBTATOB,
pasnensaTh chepy OTBETCTBEHHOCTH U MIPOSBIIATh TOTOBHOCTH K MPEIOCTABICHUIO OTUETA TIEPET TPYIIION;

OBJQJETh CHUCTEMOW YHHUBEPCAJbHBIX KOMMYHUKATUBHBIX JICMCTBUM, KOTOpas oOecrneunBaeT CcHOPMUPOBAHHOCTD
COITMAJIbHBIX HABBIKOB M SMOIIMOHAIBHOTO MHTEJIJIEKTAa 00yJarOITUXCHl.

PerynsiTuBHbIe YHHBepCaJIbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanus:
BBISIBJISITH TTPOOJIEMBI JJIsl PEIICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYAIMSIX, UCIIOJIb3Ysl OMOJIOTHYECKHE 3HAHMUS;
OpPUEHTHUPOBATHCS B PA3IMUHBIX MOAX0AaX NPUHITHUS PEIICHUNA (MHANBHUIYAIbHOE, IPUHATHE PELIECHUS B IPYIINE, IPUHATHE
pELIeHUI TPyNomn);



CaMOCTOSITENIbHO COCTABJISITH QJITOPUTM pELIeHUsl 3anadd (WIM ero 4acTh), BBIOMpaTh CHOCOO peIlIeHUs Y4eOHOMU
OMOJIOTHYECKON 3alauu ¢ YYETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBATh IMpeiJiaraeMbie
BAPUAHTBHI PELICHUN;

COCTABJISITh IUIaH JAEUCTBUU (IUIaH peaM3alii HAaMEUYEHHOro ajropuTMa peIIeHHs), KOPPEKTUPOBATh MPESIOKEHHBIN
QITOPUTM C YUETOM IMOITYUYEHHUSI HOBBIX OMOJIOTMUYECKUX 3HAHUM 00 N3y4aeMoM OMOJIOrMYECKOM O0BEKTE;

JieNaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIHOHAJIBbHBIN HHTEJJIEKT:

BJIQ/IETh CIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIUH U PEIICKCHH;

NABaTh OLICHKY CUTYallUH U MPEJiaraTh IJIaH €€ N3MEHEHHS;

YUUTHIBATh KOHTEKCT U IPEABUAETH TPYJHOCTHU, KOTOPHIE MOTYT BOSHUKHYTH IIPU PEIICHUH y4eOHOM OMO0JIOrMuecKoil 3a1a4u,
a/IalITUPOBATD PEIICHUE K MEHSIOLUIMMCS 00CTOSATEILCTBAM;

OOBSCHATH MPUYNHBI JOCTHKEHUS (HEIOCTHUKEHHSI) PE3yJIbTaTOB JIEATEIbHOCTH, 1aBaTh OICHKY MPUOOPETEHHOMY OMbITY,
YMETh HaXOJUTh MTO3UTUBHOE B MMPOU3OIIEIIIEH CUTYALINH;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENICTB, M3MEHMBIIMXCA CHUTYallMid, YCTaHOBJIEHHBIX
OIIUOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LUEIH U YCIOBHSIM.

pa3inyaTh, Ha3bIBATh U YNPABIATH COOCTBEHHBIMU 3MOLMSMU U SMOILUSIMU IPYTHUX;

BBISIBJISITh M @HAJIM3UPOBATh IPUYMHBI SMOLIMIA;

CTaBUTb €051 HA MECTO JIPYroro 4YesioBeKa, IOHMMAaTh MOTUBBI 1 HAMEPEHHUS IPYTOro;

PEryJIupoBaTh CIOCOO BHIPAKEHUS IMOLIMM.

IIpunsaTHe cedst U APyrUX:

OCO3HaHHO OTHOCHUTBCS K JPYIOMY YEJIIOBEKY, Er0 MHEHHIO;

NpU3HABATH CBOE MPABO Ha OLIMOKY M TaKOE K€ MPaBo JIPyroro;

OTKPBITOCTh CE0€ U JPYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;



OBJIAJIETh CUCTEMOW YHUBEPCATBHBIX YUYEOHBIX PETYJISITUBHBIX IEUCTBUI, KOTOpas ooecrieunBaeT ((OPMUPOBAHUE CMBICITIOBBIX
YCTAaHOBOK JTUYHOCTHU (BHYTPEHHSS MO3UITUS TUYHOCTH ) U )KU3HEHHBIX HABBIKOB JTMYHOCTH (yIpaBIeHHs COOOH, CAaMOAUCITUTLIHHEI,
YCTOWYUBOIO MOBEACHUSA).

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIEC pe3yIbTaThl OCBOCHHUS MTPOrPaMMBI 110 6uonoruu (yriayOn€HHbIN ypOBEHb) K KOHIy 00y4eHus B 7 KJacce:

XapaKTepU30BaTh OOTAHUKY KaK OMOJIOIMYECKYIO HAyKy, €€ pa3/esibl U CBA3U C IPYTMMHU HAayKaMu, ONIEpUPOBATh 3HAHUSMU
aHaTOMUH, TUCTOJIOTUU U (PU3NOJIOTUN PACTEHUH;

MPUBOIUTH MPUMEPHI BKiIaa poccuiickux (B Tom uucie B.B. Jlokyuaes, K.A. Tumupszes, C.I'. HaBamun) u 3apy0exxHbIX
yu€HbIX (B ToM ymucie P. I'yk, M. Manbnuru) B pa3BuTre HayK O pacTEHHUSAX;

OPUMEHATh OMOJOTMYECKHE TEPMHMHBI M NOHATHS (B TOM 4Mcie: OOTaHMKA, SKOJOIMS pacTeHHH, OaKTepHoJIOTHs,
IPOTUCTOJIOT U], CUCTEMATHKa, CYIIeprpyIa, LIapcTBO, OTAEN, KJlacC, CEMENUCTBO, PO, BUM, )KMU3HEHHAas (hopMa pacTeHUil, cpena
oOuTaHMs, PACTUTEIBHOE COOOILECTBO, BBICIIME PACTEHUS, WM 3MOPUO(UTHI, CHOPOBBIE PACTEHUS, CEMEHHBIE PACTEHMUS,
BOJOPOCIH, MXH, IJIayHbI, XBOILIW, MAlOPOTHUKU, TOJIOCEMEHHBbIC, MOKPHITOCEMEHHbIC, OaKTepuu, TpUObI, JTUIIAWHUKH) B
COOTBETCTBHMH C IIOCTABJICHHOM 3aJa4eii;

pasznuyaTth MOAXOAbl K IIOCTPOCHHUIO COBPEMEHHOM MHOTOL@PCTBEHHOW CHCTEMBI OPraHMYECKOrO MMpA, CPABHUBATH €€ C
IPEALIECTBYOIMMU CUCTEMAaMHt U BBISBIIATH IPEUMYIIECCTBA,;

pa3ianyaTh NOIXObI K TOCTPOCHUIO COBPEMEHHON CUCTEMBI BBICIINX pacTeHuid (3mOpuodur);

ONKCBIBATH CTPOEHUE U )KU3HEAEATEIBHOCTh PACTUTEIBLHOIO OpraHu3Ma (Ha MpUMEPE MOKPBITOCEMEHHBIX, WIIH LIBETKOBBIX):
MOTJIOLIECHHE BOJBI U MUHEpAIbHOE NMUTaHue, (OTOCUHTES, AbIXaHHE, TPAHCIOPT BEUIECTB, POCT, PA3MHOKEHHUE, Pa3BUTHE, CBA3b
CTPOEHMSI BETr€TaTUBHBIX Y T€HEPATUBHBIX OPraHOB PACTEHUH C UX QYHKIUSAMU;

paznuyaTh BErE€TAaTUBHBIE OpPraHbl PACTEHMM Ha IIONEPEYHBIX M IPOJOJIBHBIX CpPE3axX, ONPENENSTh THUIl CTPOCHMS
BETE€TATUBHBIX OPraHOB;

pa3ianyaTh M ONHMCHIBATh JKMBbIE M TepOapHBIE 3K3EMIULIPhl PACTEHUH MO 33JaHHOMY IUIaHy, YacTH PACTEHUH IO
N300paKEHUSIM, CXEMAM, MOJIETISIM, MYJISDKaM, pelibe(hHbIM TaOIHULIaM;



XapaKkTepu30BaTh MPU3HAKK PACTEHUM, YPOBHU OpraHU3allMM PACTUTEIHLHOIO OpraHM3Ma, YacTH PAaCTCHUH: KJIETKU, TKaHU,
OpraHbl, CHCTEMBI OPTraHOB, OPTraHU3M, OOBIICHSITH, B YEM 3aKIHOYAIOTCSI 0COOEHHOCTH OPTraHU3MEHHOTO YPOBHS KHU3HU;

XapaKTepU30BaTh OCHOBHBIE TPYMIBI OJHOKJIETOUYHBIX OPTaHU3MOB U BBISIBIISITH MKy HUMHU HBOJIIOLIMOHHOE POJICTBO;

BBITIOJIHATH MPAaKTUYEeCKHe paboThl Mo cOOpy M aHaIM3y MaTepuana OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB U3
TUIHYHBIX OMOTOTIOB;

BBISBIISITH 3aKOHOMEPHOCTU U MOP(PO(U3MOIOTHYECKHE aJaNTallul PACTCHUN K Pa3InYHBIM YCIOBUSAM OOUTAHUS, HAXOIUTh
KOPPEJSIUI MEXKAY CTPOSHHEM OpraHa M BBIIIOJIHAEMON UM (DyHKIIHUEH;

CpaBHMBATh PaCTUTEIbHbIE TKAHU U OPTaHbl PACTEHUI MEXIy COOOi;

BBITIOJIHATh MPAKTHUECKUE U J1abopaTopHble padoThl M0 MOp(HOJIOTUU U (U3MOJIOTUH PACTEHHUM, B TOM 4HUCIE PabOThI C
MHUKPOCKOTIOM C TOCTOSHHBIMU ((UKCUPOBAaHHBIMH) M BPEMEHHBIMH MHUKPOIIpENapaTaMu, HCCIIEAO0BaTEeNIbCKUE paboThl ¢
MCIOJIb30BaHUEM PUOOPOB M UHCTPYMEHTOB LIM(PPOBOIL 1aboparopuu;

MOHUMATh MEXaHU3Mbl CaMOBOCIIPOM3BEACHUS KJIETOK, ONEPUPOBATHh MPEACTABICHUSMU O MHUTO3€ W MeHo3e, O pPOiH
KJIETOYHOTO sIJIpa, CTPOCHUU U (PYHKIIMHA XPOMOCOM;

XapaKTepu30BaTh MPOLECCHl KUIHEAEATEIILHOCTH PACTEHHI: MOTJIOUIEHHE BOJAbI M MHUHEpaJbHOE MUTAaHUE, (OTOCHHTES,
IBIXaHUE, POCT, pa3BUTHE, CIIOCOOBI ECTECTBEHHOI'O ¥ HCKYCCTBEHHOTO BET€TaTUBHOI'O Pa3MHOKEHHUs, CEMEHHOE Pa3MHOXKEHUE (Ha
npUMepe MOKPHITOCEMEHHBIX, UITH LIBETKOBBIX );

XapaKTepU30BaTh OCHOBHBIE ATalbl OHTOTE€HE3a PACTEHMI, OMEPUPOBATHh 3HAHUSAMU O MPUUYHHAX PACIPOCTPAHEHHBIX
UH(EKIMOHHBIX 00JIe3HEH pacTeHi, HOHUMATh MPUHLIUIIBI TPOPHUIAKTUKY U JIeYeHHs 00JIe3Hel, MTOHUMATh IPUHIUITBE OOPHObI C
NaTOreHaMU U BPeIUTENsIMU PAaCTCHUH;

BBISBIISIT TPUYMHHO-CJICICTBEHHBIE CBS3M MEXAY CTPOCHHEM M (YHKUMSMHU TKaHEH M OpraHoOB pacTEeHUil, CTPOCHUEM U
KU3HEACSITEIbHOCTBIO PACTCHHIA;

KJIACCU(PUIIUPOBATH PACTEHUS U X YaCTH MO Pa3HbIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTEHUH B MPUPOJE W >KU3HU YeJIOBEKa: 3HaueHHe (OTOCHHTE3a B MPHUPOJE U B JKU3HU YEIIOBEKa,
OM0JIOTHYECKOE U XO3SIICTBEHHOE 3HAUEHUE BUIOM3MEHEHHBIX MOOETOB, X03ICTBEHHOE 3HAUEHUE BETETATUBHOTO Pa3MHOKEHUS,
OTIEpUPOBATH MPECTABICHUSIMHU O T€HE, OCHOBAX T€HETUYECKON MHKEHEPUU;

MPUMEHSTD MOJIyYCHHbIC 3HAHUS JIJIs1 BBIPAIIMBAHUA U PA3MHOXKEHUS KyJIbTYPHBIX PACTEHUH;



UCIOJIb30BaTh METO/bl OMOJIOTMM: MPOBOAUTH HAOJIOACHUS 32 PACTECHUSIMU, OMUCHIBATh PACTEHHS M UX YaCTH, CTABUTH
npocTeiiiye OMOJ0THYECKUE ONBITHI U SKCIIEPUMEHTHI;

coO01aTh TIpaBMIIa 0€30MaCHOTO TPyAa MPpU padoTe ¢ y4eOHBIM B Ja00PaTOPHBIM 000pYAOBAaHUEM, XUMUYECKON TIOCYI0M B
COOTBETCTBUM C UHCTPYKLUHUSIMU HA YPOKE U BO BHEYPOUHOU JIEATEIIBHOCTH;

XapaKTepU30BaTh IPUHIIUIIBI KJIaCCU(PUKAIIUK PACTEHUI, OCHOBHBIE CUCTEMATUUYECKUE TPYIIbI PACTEHUMH;

MPUBOJUTH NMPUMEPHI BKiIaaa poccuiickux (B Tom uuciie H.M. Basunos, N.B. Muuypun) u 3apyOexubix (B ToM yucie K.
JIunneit, JI. [1actep) yu€HbIX B pa3BUTHE HAYK O PACTEHUAX, rpudax, OaKTepusix U apxei;

MPUMEHSATHh OMOJIOTHYECKUE TEPMUHBI M TIOHSTHS (B TOM 4YHCIIe: OOTaHWKA, SKOJOTUS PACTEHUN, MUKOJIOTHSI, aJIbIOJIOTHSI,
MUKpPOOHOJIOrHs, 0aKTepHUOJIOTUsl, CHCTEMATHKA, IAPCTBO, OTJIEN, KJIACC, CEMEMCTBO, PO, BU, ’KU3HEHHAs (hopMa pacTeHHi, cpena
oOUTaHUs, PACTUTEIBHOE COOOIIECTBO, CIIOPOBBIE PACTEHMS, CEMEHHbIE PACTEHHs, KPacHbIe BOAOPOCIHU, 3€JEHBIE BOJOPOCIH,
XapoBbIE BOJOPOCIIM, MXH, IUIAYHBI, XBOIIW, NANOPOTHUKH, XBOWHBIC, IMOKPHITOCEMECHHBIC, OaKTEpWH, apxeu, TpuOHI,
CTPAMEHOIMUIIOBBIE) B COOTBETCTBUH C NTOCTABICHHOW 3a/1a4eii;

pa3inyaTh U OMUCHIBATH )KUBBIE U TepOapHbIe 3K3EMIUISIPhI PACTEHUH, YaCTH PACTEHUH 10 N300paXKEHUAM, CXEMaM, MOJIETISIM,
MyJIsIKaM, peibeHBIM TaOauIaM, FPUOBI 10 U300paKEHUSIM, CXeMaM, MyJIsiKaM, OaKTepUH 10 U300paKEHUSIM;

BBISIBJISITh IPU3HAKU KJIACCOB TOKPHITOCEMEHHBIX, MJIM LIBETKOBBIX, CEMEWCTB ABYAOJIbHBIX U OJJHOJIOIBHBIX PACTCHU;

ONpPENENATh CUCTEMATUYECKOE MOJI0KEHUE PACTUTEIBLHOIO OpraHusma (Ha mpuMepe NOKPHITOCEMEHHBIX, HIIN LIBETKOBBIX) €
MTOMOILBIO ONPEAEIIUTEILHON KaPTOUKH;

BBITIOJIHATH IPAKTUYECKUE U JJaOOpaTOPHbIE paObOTHI [0 CUCTEMATUKE PACTEHUH, aJIbIOJIOTMH, MUKOJIOTUU U MUKPOOHOJIOTHUH,
B TOM u4Hclie paboOThl C MHKPOCKONOM C TMOCTOSHHBIMH ((PUKCHpPOBAaHHBIMH) U BpPEMEHHBIMH MHUKpOIIpEnapaTami,
MCCJIeI0BATENhCKHIE PA0OThI C UCIOJIB30BAHUEM NPUOOPOB U MHCTPYMEHTOB LIU(PPOBOH 1ad0OpaTOpHH;

BBIJIEIISITh CYLIECTBEHHBIE MPU3HAKN CTPOCHUS U KU3HEACSITETbHOCTH PAaCTeHUH, OakTepuil, apxei, TpuooB;

MIPOBOAMTH ONHUCAHUE U CPABHUBATH MEXIY COOOM pacTeHUsl, TpUObI, OaKTepHH, apXeH MO0 3aJaHHOMY IIJIaHy, 1e71aTh BBIBOIBI
Ha OCHOBE CPaBHEHMUS;

OBJIaJIEBaTh OCHOBAMH 3BOJIOLIMOHHON Teopun Y. [lapBrHa, XapakTepru30BaTh OCHOBHBIE 3TaIlbl pa3BUTHS U )KU3HU Ha 3eMIIE,
ONKCBHIBATH YCJIOKHEHUE OPraHn3alii paCTEHUI B X0/1€ 3BOJIIOLUN PACTUTEIBHOIO MUpa Ha 3eMJIE;

BBISIBJISITH YEPTHI MPUCIIOCOOIEHHOCTH PACTEHUN K cpesie OOMTaHus, 3HAU€HUE IKOJIOTUYECKUX (PAKTOPOB ISl paCTCHHIA;



OHUMAaTh OCOOCHHOCTH HAJIOPTaHM3MEHHOTO YPOBHS OpTaHHM3aIluH JKU3HH, XapaKTepU30BaTh PACTUTEIbHbBIE COOOIIECTBA,
CE30HHBIE U TOCTyNAaTeIbHbIe H3MEHEHHS PACTUTEIBHBIX COOOIIECTB, PACTUTENBHOCTD (PACTUTENBHBIN MOKPOB) MPUPOTHBIX 30H
3emin, CBOOOIHO ONEPUPOBATH MOHATHUSIMH: SKOCHCTEMA, 3KOJOTHUeCcKas MupaMuaa, Tpodudeckas ceTb, OMopazHo0Opasue;

NPUBOJUTH MPUMEPHI KYJIbTYPHBIX PACTCHUN M MX 3HAYCHHUS B JKM3HHM YEJIOBEKA, XapaKTepHU30BaTh MPU3HAKU PACTCHHIA,
OOBSICHATh HATMYUE B TMpeAeNiaX OJHOTO BUAA PACTEHHUH (OpM, KOHTPACTHBIX MO OJHOMY U TOMY >K€ MPHU3HAKY, OMIEPUPOBATH
MOHATUSAMU: PEHOTHUTI, TCHOTHII, HACTEICTBEHHOCTh M N3MEHYHBOCTh, PA3HOOOpa3He paCTCHUI 1 MUKPOOTPAaHU3MOB, COPT, IITAMM;

NOHMMATh NPUYUHBI M 3HATh MEPbl OXPaHbl PACTUTEIHLHOTO MHUpa 3eMId, CBOOOJHO ONEPUPOBATH MOHSITUSIMH: OCO0O
OXpaHsieMble MPUPOJHBIE TEPPUTOPHUH (pe3epBaThl), 3alIOBEAHUKH, HAIIMOHAIbHBIE MApKH, OMochepHble pe3epBaThl, 3HaTh, YTO
takoe KpacHas kawura;

pacKpbIBaTh POJIb PACTEHUM, TPUOOB, OAKTEPHI U apXei, CTPAMEHOITMIIOBBIX B TIPUPOTHBIX COOOIIECTBAX, B XO3SICTBEHHOM
JESITeIbHOCTH YEJIOBEKA U €r0 MOBCEIHEBHON KHU3HU;

J€MOHCTPUPOBATh Ha KOHKPETHBIX MPUMEPAX CBS3b 3HAHUH 110 OMOJIOTHUHU CO 3HAHUSIMU 110 MaTeMaTuke, pusuke, reorpadpum,
JauTepaType, Tpyay (TEXHOIOTHH), IpeaMeTaM T'yMaHUTapHOTO [IUKJIA, Pa3TUYHBIMU BUAMH UCKYCCTBA;

UCTIOJb30BaTh METOJbI OWOJIOTMH: TMPOBOJIUTH HAONIONEHUS 3a PACTCHHUSIMH, OaKTepusMH, TpUOaMH, TUIIAWHUKAMH,
OTHCHIBATh MX, CTABUTH MIPOCTEHIIINE OMOIOTUIECKUE OTBITHI M SKCTIEPUMEHTHI;

BJIa/IeTh puéMaMu paboThl ¢ OnMosornyeckoil nudopmanmeit: GopMyarpoBaTh OCHOBAHUS JIJIsl U3BJICUEHUS U 00OOIICHUS
uH(pOpPMaLIMU U3 HECKOJIIBKIX UCTOYHUKOB, MPe0oOpa30BhIBATh HH(OPMALIUIO U3 OAHON 3HAKOBOI CHCTEMBI B IPYTYIO;

CO3/1aBaTh THUCHMEHHBICE M YCTHBIE COOOIICHHUS, WCIONB3Yysl MOHITHHHBIN ammapar W3y4aeMoro pasjena OHMOJIOTHH,
COTIPOBOXAATh BBICTYIJICHHE MTPE3EHTAINEH ¢ yUETOM 0COOEHHOCTEH ay TMTOPUHU 00YUaIOIINXCS;

NPOSIBIISITE MHTEPEC K yTIyOJIeHUIO OMOJIOTHYECKUX 3HAHUI M BHIOOPY OMOJIOTMH KaK MPOPUIBHOTO MpeaMeTa Ha YPOBHE
cpemHero o0mero oopazoBanus A Oyaymied mpoecCHOHATBHON AeSTENHPHOCTH B 00JACTH OMOJIOTUH, MEIUIIUHBI, YKOJIOTHH,
CEJIbCKOT0 XO35KCTBA, MUIIEBON MPOMBIILICHHOCTH;

BJa/ieTh MpuéMamMu paboTel ¢ nHpOpManmeii: GopMyITUpOBaTh OCHOBAHUS JJIsl U3BJICUCHUS U 00001meHusT HHPOpMAaIIH 13
HECKOJIbKMX UCTOYHHUKOB (2—3), MpeoOpa3oBbIBaTh HHGOPMAIIHIO U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO.



TEMATHYECKOE IINTAHUPOBAHHUE

Homep Konnuyecteo | Homep
HasBaHue Tembl 3aHaTus
Heaenu yacos ypoka
BBepgeHue. Knetka - eanHuLLa CTPOEHUS, XKU3HEAEATENBHOCTU U
1 1 pPa3sMHOXEHWS! XXMBOTO.
2 CTpoeHune KNeTku.
5 BeeneHue 6 3 HacnepnctBeHHOCTb.
4 PasmHoxeHue.
5 5 Mukpockonua. CTpoeHune n npasuna paboTbl C MMKPOCKOMOM.
6 Bupyckl. CTpoeHune u 3HavyeHue. Bupyconorus.
p 7 Mwukpoburonorus. MNMpokapuoTel. Baktepum.
8 YKnsHepeatenbHOCTbL GakTepuin.
Baktepuu u apxeu 4
5 9 Apxeu.
10 3HayeHne NpoKapmnoToB.
6 11 MHoroo6pasue reTepoTpodHbIX MPOCTENLLNX.
MHoroobpa3sue 12 MHoroobpasue aBTOTPOHbLIX MPOCTENLLNX.
OHOKITETOYHbIX 4 =
. ayKapuoT 13 CTpoeHue 1 X13HeaeATeNbHOCTb NapasMTUYECKUX NPOCTENLLINX.
14 KoHTponb 3HaHUN.
8 15 BoTaHuKa - Hayka 0 pacTeHusIX.
16 PactutenbHas kneTtka.
s 17 Bogopocnun. XapoBble BogopoCnu.
18 3eneHble BOAOPOCU.
@ 19 KpacHble n 0ypble BOgopochv.
20 KoHTponb 3HaHUN.
21 PactutenbHble TKaHu.
11 PacTteHunsa 21
22 OO6was opraHn3aums pacTuTeNbHOro opraHuama. PactutenbHble opraHbl.
12 23 CnopoBble pacTteHusi. MoxoBuaHble.
24 Pa3Hoobpasuve MxoB.
13 25 CnopoBble pacteHus. NnayHoBUAHbIE.
26 CnopoBble pacTteHus. [ManopoTHUKoobpasHble.
14 27 CemeHHble pacTeHus. [onocemMeHHbIe.
28 CeMeHHble pacTeHusi. [onocemMeHHsble.




15 29 KoHTponb 3HaHuNn.
30 CeMeHHble pacTeHus. LiBeTkoBble pacTeHus.
31 LiBeToK.
16 32 PaamMHOXeHMne LBETKOBbIX.
33 Mnopa.
i 34 Cewms.
35 KoHTponb 3HaHWN.
18 36 [MoGer n noberoBble CUCTEMBI.
37 Moykn. Ctebensn.
19
38 AHaTomus cTebns.
39 Ctebenb ApeBEeCHbIX pacTEeHUIA.
20 40 Jlncr.
41 AHaToMMsa nucTa.
21
42 DOTOCUHTES.
43 DyHKLMM NnCTa.
22 44 KopeHb 1 KOpHEBbIE CUCTEMBI.
23 CTpoeHve n 45 AHaTOMMS KOPHS.
KU3HeOeaTenbHOCTb 21 46 DYHKLMN U PU3NOMOrUS KOPHEN.
CEMEHHbIX pacTeHUN 47 KoHTporib 3HaHwMi.
24 48 BeretaTtMBHOE pasMHOXeHME pacTEeHUN.
49 Cenekuusi pacTeHun.
25 50 lMoyBa 1 ee pornb B XXN3HWU PACTEHUM.
51 ArpoTtexHuka.
A 52 Knaccudmkauus uBetkoBbix. CemenctBa Po3ouBeTHble 1 KpecTouBeTHbIE.
53 Knaccudmkauus uBetkoBbix. Cemenctea MoTbinbKoBbIE 1 [lacrneHoBbIE.
27 54 Knaccudumkaums uBetkoBbiXx. Cemenctea CrnoXXHOLBETHbIE U SOHTUYHBIE.
55 Knaccudumkaums uBetkoBbix. Cemenctso 3naku u JlunenHoie.
e 56 Knaccudmkauus upetkoBbix. Cemenctea AmapunnmcoBbie n OpxugHble.
29 SKOMOrVs pacTeHuii. . 57 OKornorus pacteHnin. BnusHne cpeabl 06UTaHUA Ha pacTeHus.
PacteHus B 58 3Konornyeckue rpynrbl PacTeHWUIA.




30 NPUPOAHbIX 59 PacTteHusi B npnpoaHbIx cooblLecTBax.
coobLlecTBax.
60 Pa3Hoobpasune pacTutTenbHbIX COOOLLECTB.
61 CMeHa pacTuTenbHbIX COOOLLECTB.
31 62 BrnivaHune 6uonornyeckux hakTopoB Ha XU3Hb paCTEHUN.
63 3aboneBaHusa pacTEHUN.
32 PacTUTenbHbIA MUp 64 Pa3BuTue pactutensHoro mupa.
N 0eATenbHOCTb 3 65 KynbTypHble pacTeHus.
33 yernoBeka 7
66 PactutenbHbI MUP U OEATENbHOCTb YeroBeKa.
67 lMoBTOpEHNKE.
34 MoBTOpEHNe 2
68 lMoBTOpPEHNKE.
INOYPOYHOE INIJIAHUNPOBAHHE
Homep | Homep |HasaHue KonnuectBo 3aHaTua [on. nesatenbHOCTb CopepxaHue no ®PI1 JearenbHocTb yvawuxcs no ®PI1
Hegenu| ypoka |Tembl yacoB BO BPEMS 3aHATUSA
1 1 BeeneHue 6 BeeneHune. Knetka - egmMHmua CTpoeHus, Lintonorusa — Hayka o kneTtke. |O3HaKoMMeHue CO CTPOEHMEM KIETKN.
XU3HEeOeATENbHOCTN N Pa3MHOXEHNS CoBpemeHHas KneTo4Has ViccnenoBaHue XMMMYECKOrO COCTaBa KIeTKuU.
XNBOTO. Teopusa. KneTtka — eanHunua AprymeHTMpoBaHue JOBOAOB O KNeTKe Kak
CTPOEHUS, €ANHULE CTPOEHUS N XKN3HEOEATENBHOCTU
XU3HeOeaTenbHOCTU 1 OpraHn3moB.
pPa3MHOXEHWNSI XKMBOTO.
2 CTpoeHune KNeTku. CTpyKTypHasi opraHusaums OnpepneneHue No BHELLHEMY BUAY
KNeTkn. QyKapuoTHbIE U (n300paxxeHnsaM U cxemam) OpraHoMaoB
NPOKapPUOTHbIE KIETKMU. KNeTKu.
Memb6paHa. LiuTonnasma.
OpraHougpl.
2 3 HacnenctBeHHOCTb. Anpo. Xpomocombl. ['eHbl. PackpblTMe TEPMUHOB U NOHATUN «KNETOYHOE
YABOEHNE XPOMOCOM. SAOPO», KXPOMOCOMbI», «reHy». ObbsiCHeHMEe
MnongHOCTb KNEeTKN. KNeTOYHOro uukna, geneHus agapa, pasHuupl
MeXay Meno3oM 1 MUTO30M, ranfnouaHbIM 1
OnnNnonaHbiM HabopoM XPOMOCOM.




PaamMHOXeHue. PaamHoXeHwue. Tunbl PackpbITre cylHocTM TepMrHOB «becnonoe,
YXXN3HEHHbIX LIUKIOB. MOMOBOE PA3MHOXEHUNEY, «KUBHEHHDbIN LIUKITY.

OsnapeHue npnémamu BereTaTUBHOro
pa3MHOXeHUsi. PackpbITne CyLLHOCTH
TEPMUHOB «rameTouT» U «CNopouT».
O3HakoMIeHUe € TMNaMm XN3HEHHbIX LIMKMNOB.

Mukpockonus. rne MpaBuna paboTbl co O3HakomreHue co CTpOeHWEM U npasunamMmm

CtpoeHue 1 npaBuna |[paBuna TeXHUKK CBETOBbIM MUKPOCKOMOM. paboTbl CO CBETOBBIM MUKPOCKOMOM.

paboTbl C GesonacHocTv Nnpy  |BpemMeHHbIe 1 NOCTOSIHHbIE

MUWKPOCKOMOM. npoBeAeHUn MUKponpenapatbl. MeTogunka

nabopaTopHbIX 1
npakTU4eckmx pador.
MpaBuna paboTbl B
nabopaTtopum.
OcHoBbI
MUKPOCKOMUM:
NPUroToBMEHWE
BPEMEHHbIX
npenapaToB U
paboTta c
MUKPOCKOMOM.
OdopmneHne
pe3ynbTaTtoB paboThbl
C MWKPOCKOMOM.

NPUroTOBIIEHNS BPEMEHHbIX
MUKpoOnpenapaTos.
Mwukpockonusa onTudeckas,
ANEeKTPOHHas, CKaHupytoLLas,
30HO0Bas.

Bupycbl. CTpoeHue 1 3HaveHue.

CoBpeMeHHas knaccudukaums

ApryMeHTUpoBaHWe JOBOAOB O BMpYCaX, Kak

Bupyconorus. OpraHnM3moB, OCHOBHbIE HekneTouHbIX chopmax. O3HaKomIeHne ¢
npuHumnel. Bupyconorus — BKIMaZloM POCCUNCKUX U 3apyOexHbIX YY4EHbIX B
Hayka o Bupycax. Bupycbl — pasBuTUE BUPYCONOMUN.
HekneTouYHble dopMbl. Bknag
POCCUINCKMX U 3apyBexHbIX
Y4€HbIX B pasButune
BMPYCONOTUN.
Bakrepun n Mwukpobuonorus. rne Mwukpobuonorus — Hayka o VccnenoBaHue CTpOEHMSI NPOKapMOTHOM
apxeu [MpokapnoThl. U3yueHne MUKPOOpraHM3Max. KneTku (Ha roToBbIX MUKponpenapaTax).
Bakrepuu. Mopdonorum OcobeHHOCTN CTpOeHUS CpaBHeHUe KneToK NpoKapuoT 1 3yKapuorT.
GakTepui Ha NPOKapUOTHOW KMETKMN. OnucaHue mHoroobpasunst gopm GakTepuin.
MUKpockonuyecknx  |MHoroobpasue opm KneTok

npenapaTax.

DOakTepun.




8 YKnsHepeatenbHocTb GakTepun. PocT 1 pasamHoxeHne BblgeneHne xapakTtepHbiX NpU3HaKkoB
OakTepuin. Cnopbl 6akTepUin.  |CTPOEHUS U XN3HEOEATENbHOCTUN DaKkTepuii.
KusHepneaTenbHOCTb
BakTepuin: aBTOTpOPHbIE U
reTepoTpodHbIe, aHA3POOHbLIE
1 aspobHble BakTepuu.

9 Apxeun. OcobeHHOCTN opraHu3auum BblgeneHune xapakTepHbIX NPU3HaKOB

apxew 1 ux oTnn4us oT CTPOEHUS U XKNIHEOEATENBHOCTU apXem.
BakTepuin. Ponb apxen u

DakTepuin B BO3HUKHOBEHUN

3yKapuoTOB.

10 3HayeHune LinaHoGakTepum 1 nx ponb B npupoae. Ponb 6aktepuii B GOreoxnmmnyeckmx

NPoKapuoToB. umknax. PacnpocTtpaHéHHOCTb BakTepuii U apXxem, X Porb B MPUPOLE U XKUIHU
YyeroBeka.
11 MHoroo6pas MHoroo6pasue Mne OCHOBHbIE MpPU3HaKK BbloeneHune xapakTepHbIX NPU3HaKoB
ne reTepoTpodHbIX MN3yyeHmne OOHOKITETOYHbIX 3yKapuoT. OfHOKIETOYHbIX. OB bACHEHNE CTPOEHNS
OLHOKMETOYH NPOCTENLLMX. O[HOKIETOYHbIX CTpoeHve, OBMKEHME, O[HOKITETOYHBIX, CMOCOBOB X NepeaBMKEHUS.
bIX 3yKapuoT OpraHM3moB nog nUTaHWe, pa3MHOXEHNe
MUWKPOCKOMOM Ha OOHOKIETOYHbIX
BPEMEHHbIX 1 reTepoTpodHbLIX 3yKapuoT Ha
PUKCUPOBAHHBIX npumepe amébbl npoTes,
MuKporipenapartax. |(copamuHudep, nHdy3opum-
Tydenbku.

12 MHoroo6pasne MNP CTpoeHue, aBMxXKeHUe, BbloeneHne xapakTtepHbiX NPpM3HaKkoB
aBTOTPOMHbIX MN3yyeHne nUTaHne, pa3aMHOXeHne OfHOKIETOYHbIX. OBbACHEHNE CTPOEHNS
NPOCTENLLMX. O[HOKITETOYHbIX OOHOKITETOYHbIX aBTOTPOMHbIX |OQHOKINETOYHBIX, CMOCOBOB NX NepeaBKEHNS.

OpraHn3moB nop, 3yKapuoT Ha npumepe
MMKPOCKOMOM Ha 3BrfIEHbI 3Ee1IEHON,
BPEMEHHbIX U paguonapuin, ouatomen.
bUKCMPOBaHHbIX

MUKpornpenapaTax.

13 CTpoeHue un rne CTpoeHue, ABUXKeHUe, BblaeneHne xapakTepHbIX NpU3HaKkoB
XnsHegeaTenbHocTb |/3yyeHune nUTaHWe, pa3MHOXEHNe O[HOKNETOYHbIX. OB BbACHEHNE CTPOEHNS
napasuTuyeckmx O[LHOKIMETOYHBbIX OOHOKIETOYHbIX O[LHOKIETOYHBbIX, CMOCOB0B X NEpeaBMKEHUS.
NPOCTENLLMX. OpraHM3moB nog napasmuTUYecKMx aykapuoT Ha

MUKPOCKOIMNOM Ha
BPEMEHHbIX U

npvMepe TPMNaHoCOMbI,
TPUXOMOHaAbI, KULLEYHOWN
naménuu, mansapunHoro




hPMKCUPOBAHHbIX

nnasmoaus. 3HauyeHue

MUKporpenapaTax. |OOHOKIETOYHbIX 3yKapuoT B
Npvpoae Y XXM3HWN YernoBeka.
14 KoHTponb 3HaHuN. K3
MaTepuvan: CTPOEHUE KIETKM, BUPYCbl, MPOKapuoThl, MpoCTenLIne.
15 PacteHusa 21 BoTaHuka - Hayka 0 pacTeHusIX. Knaccudpukauusa opraHmamoB. |O3HakoMmeHue ¢ 06bekTammn nsyyeHus
O6béMm LapcTBa «pacTeHnsa» B |boTaHukK, eé pasgenamu. Packpbitve
COBpEMEHHON cucteme TEPMUHOB W MOHATUIA: Mopdponorus,
OpraHM4eckoro Mupa. aHaTtomMus, omanonorus, cuctemaTmka
BoTtaHuka n oobekTbl eé pacTeHun, 3Konorusi, naneoboTaHuka.
uccrnegosaHuin. Kpatkasa YcTaHOBNeHWe B3anMOCBSA3N C ApYrUMu
ucTopus pa3Butusa 6oTaHnkU. |Haykamu. PackpbiTue ponu 3HaHum o
Pasgenbl 6oTaHukn. CBA3b pacTeHusx ans Yyenoseka. [possneHve
BoTaHMKn ¢ Apyrumm nHTEepeca k npodeccusim, CBA3aHHbIM C
OvonormyecknMmn Haykamm, n3y4yeHMeM pacTeHui (onmcaHme npodeccun).
MEOULMHOM N CENbCKUM
X0351MCTBOM. Ponb 60TaHukmM B
hopMMpPOBaHUN COBPEMEHHON
€CTeCTBEHHO-Hay4HOW
KapTuHbl Mupa. lNepcnekTuBbl
pas3BuTMa BOTaHUKM Kak HayKu.
lMprMeHeHne 6oTaHNYEeCKMX
3HaHWN YerioBEKOM.
Mpodheccun yenoseka,
CBsi3aHHble C BOTaHUKOMN.
16 PactutenbHas MNP PactutenbHas knetka v eé BbisiBneHne conog4mMHEHHOCTM YPOBHEN
KneTka. M3yyeHune cTpoeHusi |ocobeHHoCTu. opraHm3aumm MOMeKyNSPHOro, KNeTo4HOro,
pacTUTENbHbIX TKaHeBOro, OpraHHOro, CUCTEM OpraHoB U
KINEeTOK Ha roTOBLIX U Lienoro opraHusma.
BPEMEHHbIX

MUKpornpenaparax.




17

18

Bogopocnu.
XapoBble
BOOOPOCMN.

3eneHble
BOZOPOCIIN.

MNP

M3yyeHne
ocobeHHocTen
CTPOEHUA n
YKU3HEHHbIX LIMKMOB
XapoBbIX
BOOOpPOCNEN Ha
KMBOM 1 repbapHom
mMaTepuane.

KpacHble, 3enénbie n
XapoBble BOAOPOCN.
Anbronorus — Hayka o
Bogopocnsax. Bogopocnu —
HeTakcoHOMMYecKkas rpynna
OpraHn3moB,
NPUCNOCOBNEHHbIX K XXU3HU B
BOOHOW cpene, OTHOCALLNXCA K
pasnuyHbIM LapcTBam B
COBpPEMEHHON cUCTEME
opraHuyeckoro mupa. Mecto
KpacHbIX, 3€EHbIX U XapOBbIX
BOOOpPOCSIEN B COBPEMEHHON
CUCcTeMe opraHMyecKkoro Mupa.
[MpoucxoxaeHune BbiCLLNX
pacTteHuin (ambpuodut) ot
XapoBbIX BOAOPOCIEN.
OcobeHHOCTUN CTPOEHMS,
pasMHOXEHNSI KpaCHbIX
BOOOpOCSen Ha npumepe
xapbl. PacnpocTtpaHeHue u
akosorms. Ponb B npupoge u
3HaYEeHVE B XM3HWN YenoBeka.

NP

M3yyeHne
ocobeHHocTemn
CTPOEHUs 1
YKU3HEHHBIX LIMKMOB
3enéHbIX
BOOOpPOCNEN Ha
KMBOM 1 repbapHom
MaTtepuane.

OcobeHHOCTN CTPOEHMS,
pas3MHOXEHWS 3eMeHbIX
BOOOpOCSien Ha npumepe
XNnaMmuaoMoHagbl, Xropennbl,
Knagogopsbl U yrbBbl,
cnuporupbl. PacnpoctpaHeHune
1 akonorusi. Ponb B npupoge u
3Ha4YeHNe B XKM3HW YenoBeka.

KnaccundumumnpoBaHue pacteHnin Ha OCHOBE KX
NpUHaLNeXHOCTU K onpeaenéHHon
cuctematmnyeckon rpynne. OnucaHve
cuctematmyeckux rpynn. NpumeHeHue
TEPMUHOB: LIapCTBO, OTAEN, KNnacc, Nopsaok,
CeMencTBo, poa, Bua. PackpbiTve cyLHOCTH
TepMmuHa «nonynauusi». OnncaHue
3aKOHOMEPHOCTEN LIMKIOB pa3BuTUS
pacteHui. BbisBneHne xapakrepHbIX
MPU3HAKOB CMOPOBbLIX PACTEHWIA: KpacHbIX,
3enéHbIX U XapoBbIX BOAOPOCNEN,
MOXOBUWAHbIX, MANOPOTHUKOBUAHBIX,
nnayHoBWAHbIX pacteHun. OnucaHne
MHOroobpasus pacTeHui.

OnucaHve 3akOHOMEpPHOCTEN LKIOB
pa3suTtna Bogopocnein. BoissneHne
0COBGEHHOCTEN pasMHOXEHMS U LIMKIOB
pas3suTUA y Bogopocnen. MiccneposaHue
CTPOEHUSA OOHOKMETOYHbIX U MHOFOKNETOYHbIX
Bogopocnen. O6ocHoBaHWe ponu
BOAOPOCNEN.




10 19 KpacHble n bypbie Mne OcobeHHOCTU CTPOEHMS, OnucaHve 3akOHOMEpPHOCTEN LUKIOB
BOOOPOCN. M3y4yeHne Pa3MHOXEHUS KpacCHbIX pa3BuTtna Bogopocnen. BoissneHne
ocobeHHocTeln BOJOpPOCIEN Ha npumepe 0COBEHHOCTEN PAa3MHOXEHUSA U LINKMOB
CTPOEHUS U nopcupsl. Bypble Bogopocnu, |pas3suTtuda y sogopocnei. ccnenosaHme
XU3HEHHbIX LMKIOB  |MX TaKCOHOMMYECKOe CTPOEHUSA OOHOKMETOYHbIX U MHOFOKNETOYHbIX
KpacCHbIX nonoxeHwne BHe LlapcTBa Bogopocnen. O6ocHoBaHWe ponu
BOZOPOCNEN Ha pacTteHunin. PacnpoctpaHeHue |[Bogopocnen. O6ocHOBaHME NONoOXeHUs Bypbix
X1BOM 1 repbapHom |1 akonorus. Ponb B npupoae v |Bogopocnen BHe LapcTBa pacTeHUA.
matepuane. 3Ha4YeHVe B XXM3HN YenoBeka.
M3yueHune cTpoeHusi VMccnenoBaHre CTPOEHUS U XKM3HEHHOTO LMKNa
N XXN3HEHHbIX LMKITOB naMmviHapwuw.
Oypbix Bogopocnen
Ha >XMBOM U
repbapHom
martepuane.
20 KoHTponb 3HaHuii. K3
Marepuan: Bo4OPOCIN.
11 21 PacTtutenbHble MNP PacTtutenbHble TKaHW. MccnepoBaHmne u aHanma rotoBbIX
TKaHMW. 3yueHune OTKpbITUE pacTUTENbHbIX MUKpoOrnpenapaToB TKaHEN pacTeHUN.
ocobeHHocTeln TkaHen. CTpoeHne 1 pyHKUMK |YCTaHOBMNEHME B3aUMOCBSA3EN Mexay
CTPOEHUNA TKaHeWn pacTUTENbHbIX TKAHEN. 0COBEHHOCTAMU CTPOEHUSA U (PYHKLUAMU
pacTeHun Ha [MpocTble U CNOXHbIE TKaHW. TKaHew.
rOTOBbIX U O6pasoBaTtenbHble,
BPEMEHHbIX MOKPOBHbIE, OCHOBHbIE,
MUKporpenapaTtax. |MexaHu4eckue, nposogsdiime
TKaHW.
22 O6wwas opraHnsauus |IMP OpraHbl 1 cuctembl opraHoB  |BbisiBrieHne conoguYnMHEHHOCTM YPOBHEMN
pacTUTENbHOro V3yyeHne CTpOeHnss |pacTUTENbHOro OpraHn3Ma, ux |opraHn3aumn MONeKynsipHOro, KNeTo4Horo,
opraHusma. OpraHoB pacTeHMN  |B3aMMOCBS3b. PacTuTenbHbIn |TKaHEBOro, OpraHHOro, CUCTEM OpraHoB U
PactutensHble Ha XMBbIX 0OBEKTAX |OpraHU3M Kak efuHoe uernoe. |Lenoro opraHusma.
opraHbl. 1 repbapHbIX BeretatuBHble 1
obpasLax. reHepaTuBHbIE OpraHbl.
12 23 CnopoBble pacTteHusi. MoxoBuaHsble. MpoucxoxaeHune BbiCLLNX WccneposaHue ctpoeHns mxoB. O6ocHoBaHuMe

pacTteHunin (ambpuodut) ot
XapoBbIX BOLOPOCIEN.
CoBpemeHHble noaxoabl K
cuctemaTuke
pacteHnin.MoxoBugHbIE Un
Mxu. ObLLas xapakTepucTuka,
CTpPOEHME U

ponn MmxoB B npupoae n XXn3Hu 4YernoBeka.




XnsHeneATesribHOCTb,
YXWU3HEHHBbIN LUKIT MXOB.

24 PasHoo6pa3ne mxos. ([P MHoroo6pasne mxos. WcenepoBaHue ctpoeHns mxo. OBocHoBaHMe
N3yyeHune KyKyLUKvH NéH n ccparHym. ponn MXOB B MPUPOAE U XU3HWN YerioBeka.
ocobeHHocTeln PacnpocTtpaHeHue n akonorus
CTPOEHUS KyKYLLUKUHA |MXOB. 3Ha4YeHne MXoB B
nbHa 1 cdarHyma (Ha|npupoae u
XKMBbIX M repBapHbIX |KN3HegesaTeNbHOCTU
obbekTax). yernoBseka.

TopdoobpasoBaHue.
[MeYéHoUYHNKM 1
AHTOLEpPOTOBLIE.
13 25 CnopoBble pacteHus. ([P MnayHoBMAHbIE (MNayHbI). WccneposaHne CTpoeHns NnayHoBs.
lMnayHoBuaHbIE. U3yueHune O6Lan xapaktepucTumka. O6ocHoBaHWe ponu NnayHoBUAHbLIX B Npupoae
ocobeHHocTeN Mopdonoruyeckne N XM3HU YerioBeka.

CTpOeHMs nnayHa
OynaBoBUAHOrO (Ha
KUBbIX U repbapHbIX
obbekTax).

0COBEHHOCTU BereTaTUBHbIX
opraHoB. OcobeHHOCTH
opraHusauumu, XM3HEeHHOro
uukna nnayHa 6ynaBoBMAHOrO.
lMonoBoe nokoneHue,
penykuunsa rametoduTa.
PacnpocTtpaHeHue n akonorns
nnayHoBMAHbIX. 3HaYeHve B
npupoae 1 UCnonb3oBaHue
YenoBekoM. Vickonaemble
nnayHosugHble. Pornb
ncKonaemblx NiayHoBUOHbIX B
pacTUTenbLHOM MOKPOBE
naneo3onCcKon 3pbl 1 B
06pa3oBaHMN KAMEHHOTO YIN4.




26 CnopoBble pacteHus. [P lManopoTHMKOBMAHBbIE VccnenoBaHue CTpoOeHNA NanopoTHUKOB,
lManopoTHMkoobpas- |3yyeHne (NanopoTHMKM 1 XBOLLN). xBowen. O6ocHOBaHMe ponu
HblE. 0ocobeHHoCcTEN O6Lan xapakTepucTuka NanopPOTHUKOBUOHBLIX B MPUPOAE U KU3HU
CTPOEHMS NanopOTHUKOBUAHbIX. Yyenoseka.
narnopoTHMKa OcobeHHOCTN opraHu3auum
LLIMTOBHMKA MY)XCKOrO|BereTaTMBHbLIX OPraHoB,
(Ha XuBbIX U XXM3HEHHOTO LiMKNa XBoLla
rep6apHbIX nonesoro. CTpoeHue u
obbekTax) XU3HeOeAaTenbHOCTb
3y4yeHne NanopoTHUKOB. KN3HEHHbIN
ocobeHHocTEN LUKIT NanopoOTHMKOB Ha
CTPOEHUS XBOLLa npvMepe LWMTOBHMKA
MoneBoro (Ha XMBbIX |MyXckoro. PacnpocTtpaHeHne
1 repbapHbIX 1 3Konoruns
obbekTax). NanopoTHUKOBUOHLIX.
3HayeHwue B npupoae n
Xn3HeoeaTenbHOCTH
yenoseka.
14 27 CeMeHHble pacTeHust. [0nocemMeHHbIe. ["lonocemeHHsble. BbisiBrieHne ocobeHHOCTEN pa3MHOXEHUST 1

Bo3HUKHOBEHME CEMEHN —
BaXXHbIN 3Tan B 9BOMOLUMN
BbICLUMX pacTeHun. [jpesHne
CEeMEHHbIE NAaNOPOTHUKK, UX
pornb B AaribHENLWEM pas3BUTUn
CeMEHHbIX pacTeHun. Obuwue
NPU3HaKN CEMEHHbIX PacTeHUI
Kak Hanbonee
NPUCNOCOBIEHHBIX K
CYLLIECTBOBAHUIO Ha CyLlUe.
lonocemeHHble —
HeTakcoHOMMYeckas rpynna
CEeMEHHbIX pacTEeHUMN.
Pa3sHoo6pa3ne ronoceMeHHbIX.
XBOWHbIe, MHKroBbIE,
CaroBHuKoBbIe, [HETOBbIE.
PacnpocTtpaHeHue 1 akonorus
rorioCeMEHHbIX. 3Ha4YeHne B

LMKITOB Pa3BUTUS XBOMHbIX PaCTEHUN.
WMccneposaHye BHELLHErO CTPOEHUS BETOK,
XBOM, LUULLEK U CEMSIH XBOWHbIX pacTeHu
(enb, cocHa, nuctBeHHNUUa). ObocHoBaHWe
POSN XBOWMHbIX M PACTEHWI B NPUPOLAE Y KU3HU
YyeroBeka.




npupoae 1 B XO3ANCTBEHHON
OesTenbHOCTUN YenoBseka.

28 CeMeHHbIe Mne O6Lwan xapaKkTepu1cTumka, BbisiBrieHne ocobeHHOCTEN pa3MHOXEHUST 1
pacTeHus. UN3yyeHne 0COBEHHOCTU OpraHn3auuu LUMKITOB Pa3BUTUS XBOMHBIX PACTEHUN.
"onocemeHHble. ocobeHHocTeln ronoceMeHHbIX. XKu3HeHHbIn  |MiccnenoBaHmne BHELLIHEro CTPOEeHUS BETOK,
BHELLIHETO CTPOEHMS |LMKI XBOWHBLIX HA Npumepe XBOW, LUULLEK N CEMSIH XBONHbLIX PacTeHWI
BETOK, XBOW, LUWLIEK |COCHbI. (enb, cocHa, nuctBeHHNUUa). ObocHoBaHWe
N CeMSIH XBOMHbIX pONUN XBOWMHbLIX PACTEHUI B MPUPOAE U KU3HU
(emnb, cocHa, YyernoBeka.
NUCTBEHHULA).
15 29 KoHTponb 3HaHui. K3
MaTepuarn: CropoBblE€ PACTEHNS], FTOJIOCEMEHHBIE.
30 CemeHHble pacTeHus. LiBeTkoBble LiBeTkoBble pacTeHus. Obwasn (BbisBneHne ocobeHHOCTEN PasMHOXEHUS U

pacTeHus.

XapaKTepUcTuKa LiIBETKOBbIX.
CTpoeHue u
Xn3HeOenaTenbHOCTb
LBETKOBbIX. MHOMBUAYanbHoe
pasBuTME pacTeHUi
(oHTOreHes). MNepuoabl
OHTOreHesa: aMOpUOHarnbHbIN,
MOJTOAOCTY (FOBEHUIBbHbIN),
3pernocTu (pasMHOXEHMS),
CTapocTyh (CEHUNbHLIN) Ha
npvMepe NOKpbITOCEMEHHOTO
pacTtenus. Ctaguu
BereTauuMoHHOro nepuoaa
pacTeHun Ha NpUMepe 3MakoB
(BCXogbl, KyLleH1e, BbIXog B

LMKNa pasBUTUS LIBETKOBbIX PACTEHUN.
O6ocHoBaHWe ponu LBETKOBbIX pacTeHUN B
NPUPOAE 1 XN3HU YernoBeka. BoisiBrneHune
XapaKkTepHbIX MPU3HAKOB LIBETKOBbLIX
pacTeHuN. YCTaHOBIEHMNE B3aMMOCBS3EN
MexXay 0COHBEHHOCTSMUN CTPOEHMS
MOKPbITOCEMEHHbLIX PACTEHUI U UX
CUCTEMATUYECKON NPUHAANEXHOCTHHO.
OnuncaHne MHoroobpasnsi LIBETKOBbIX
pacTeHuM.




TpyOKy, KonoLleHue,
LBETEHME, CO3pEBaAHME).

16

31

LiBeToKk.

LiBeToK kak opraH nosfioBOro pasmMHOXeHWs1 y NOKPbITOCEMEHHBIX PACTEHMWIA.
Pa3HooGpa3sve LiBeTKOB: NpaBuIibHbIE U HEMPaBUIIbHbIE, 0GOenorbie 1
pasgenbHononble. OgHOOOMHblE M ABYAOMHblE pacTeHusi. CouseTus

(cnoxHble, NpocTble).

32

Pa3mHoxeHne
LIBETKOBbIX.

LiBeTeHne. Pa3sutne mmnkpo- n meracnop. Mlametsl. OnbinexHune.
OnnopoTteopeHue. 3urota. [IBOMHOE ONMNOAOTBOPEHNE Y NOKPLITOCEMEHHbIX
(uBeTkoBbIX) pacTeHuin. Pabotbl C.I'. HaBawunHa. XKU3HeHHbI LMK

LIBETKOBbIX.

17

33

Mnopa.

Mnoga. PasHoo6pasue nnogos. Cyxune un couHble nnoabl. OgHOCEMSHHBbIE U
MHoroceMsiHHble nnoabl. Connoaus.

34

Cewms.

CTpoeHne ceMsH ABYAONbHbIX M OOHOAONbHBIX pacTeHun. PasHoobpasne
cemsH. PacnpocTpaHeHne nnogoB 1 ceMsiH B Npupoae. YCnoBus npopactaHus
cemMsH. [bixaHne cemsaH. Passutue npopocTtka. PacnpoctpaHeHne nnogos u

CeMdH B npupoae.

18

35

KoHTponb 3HaHUN.

K3

mMaTepuars: LBEeTKOBble€ N UX T’eHepaTUBHbIE OpraHbl.

36

CTtpoeHue un
XnsHepesiten
bHOCTb
CEMEHHbIX
pacTeHui

21

MoGer n noberosble
CUCTEMBbI.

MneP

U3yueHne
Mopdbonorun nobera
Ha >XMBbIX 0ObEKTax
unu Ha rep6apHbIX
obpasuax.

MoGer. Mopdonorusi nobera.
CTpoeHune o6nmMCcTBEHHOIO
nobera. ¥Y3en. Mexgoyanue.
MeTamepHoCTb.
PasHoob6pasne noberos.
YKOpPOYEHHbIE U YANIUHEHHbIE
no6ern. BeretatnBHbie 1
reHepaTtuBHble noberu.

VccnenosaHne Ha XMBbIX OObekTax unm Ha
repbapHbIx obpasuyax mopdonorum nobera.
PackpbiTve yHKUWA BUOON3MEHEHHBIX
noberos. HabnogeHne n aHanus
nepenBwKeHUst PacTBOPOB MUHEpPanbHbIX
BeLLEeCTB B CTEONAX pacTeHUn nNpu mux




MonoxeHune nobera B
NpOCTpaHCTBe.
BnoonameHEéHHbIe noberu.

OKpaLUMBaHWM TYLLIbIO U YepHUnamu
(TpaBsSAHUCTbIE U APEBECHbIE PACTEHMS).
O6ocHOBaHWe NPUYUH TpaHCMNopTa BELLECTB B
pacTeHun.

19 37 Moykn. Ctebensn. Mne Moyka — 3a4aTouHbI nober.  |OnncaHne CTPOEHUS BEreTaTUBHbIX U
M3yyeHune cTpoeHnsi |CTpoeHne NOYKM. reHepaTMBHbIX MOYEK.
BEreTaTuBHbIX, PasHoobpa3sne nouvex:
reHepaTUBHbIX U BereTaTmMBHbIE, BEreTaTNBHO-

CMELLAHHbIX MOYeK. |reHepaTUBHbIE, reHepaTuBHbIE,

PasHoobpasune noyvek |oTKpbITble, 3aKpbIThIE.

Yy OpEeBECHbIX BepxyLeyHble, 6okoBble

pacTeHNN. (nasywHble) n npuaaTtoyHble
nouku. Ctebens. Mopdonorus
ctebns. dopma ctebnen y
TPaBAHWUCTBIX U OPEBECHbIX
pacTteHunn. PyHKUMK cTebns.
MexaHun4eckas,
TpaHcnopTHas. BeretatmeHoe
pasMHOXEHWE LBETKOBbIX
pacTeHUN.

38 AHaTtomus ctebnsa. MNP AHaTomusa cTebns. O3HakomneHne ¢ 0COGEHHOCTAMU CTPOEHNS
U3yueHune PacnonoxeHune nposoadwmx |(cTebna oaHOAO0NbHbLIX U ABYAOMNbHbIX
ocobeHHocTel TkaHen. CTpoeHue cTebnsa TPaBSHUCTBIX PacTEHUN.
aHaTOMMWYECKOro OBYZAOMbHbLIX M 0OHOAOMbHbLIX

CTpOeHua cTebns
ABYOOMbHBIX U
OOHOAOSbHbIX
TPaBSHUCTbIX
pacTeHUN (Ha XMBbIX
ob6bekTax unu Ha
repbapHbIX
obpasuax).

TPaBAHUCTbIX paCTean7|.




20 39 Ctebenb gpeBecHbix (1P AHaTomus cTebns. AHanuns nonepeyHoro cnuna cTeona pacTeHun.
pacTeHun. UN3yyeHne PacnonoxeHue nposogswmux |O3HakOMIeHne ¢ 0COBEHHOCTAMU CTPOEHUS

rornepeyvHoro cnuna |TkaHen. CTpoeHne ctebnsa cTebns ApeBeCHbIX pacTeHUIA.

CTBOJIA PACTEHUA U |APEBECHbIX PacTEHUN.

aHanm3 BNUsHMUs

3KOJTOTNYECKNX

YCNOBUI Ha

pas3BUTUE PACTEHUI.

40 Jlucr. rne Mopdonorusa nucta. JluctoBas |MiccnenoBaHmne Ha XuBbIX 06bekTax Unu Ha

MN3yyeHne nnacTyHKa, OCHOBaHWe nucTa, [repbapHbix obpasuax mopdonornm nucra.

MOPONOrnm NiucTa 14epeLlokK, NPUITUMCTHUKN. PackpbiTve hyHKUNA BUOAOUSMEHEHHbIX

ero Buaon3MeHeHun. |PasHoobpasune nucTbLEB: JINCTbEB.

Pabota c repbapHbIM |(POPMbI JIMCTOBLIX MAACTUHOK,

MaTepuanom u c XWUIKOBaHWE NUCTHLEB,

dhoTorpadusmm NPOCTbIE U CMOXHbIE JTIUCTbS.

FIUCTLEB pacTeHuin. |BnaomsameHeHUs NUCTLEB U UX

OnncaHune CTpyKTypbl |[(PYHKLMW.

nucTa.

21 41 AHaTomus nucTa. AHaTomua nucta. dnuaepma u |MiccnegoBaHue ¢ NOMOLLBIO CBETOBOIO
YCTbUYHbIV annapar. MUKPOCKOMa BHYTPEHHEr0 CTPOEHUS NucTa.
Mesodcumnn. Kunku WccnenoBaHne n 06bsCHEHUE BENUYUHBI
(cocyaucTo-BONOKHNUCTbIE TpaHcnmpauum B 3aBUCUMOCTU OT N3MEHEHNS
ny4dkun). OcobeHHOCTU ¢aKkTopoB cpefbl (TeMnepaTypa, BNaXHOCTb,
CTPOEHMS CBETOBLIX U BeTEp).
TEHEBbIX NINCTHEB.
TpaHcnupaunsi 1 rasaoobmeH.
42 doTocHHTES. MurmeHTbl Nucta. PotocmHTes. |O3HAKOMIIEHNE C MUTMEHTaMM NinucTa.

3HauyeHne hoTocMHTESA.
Kocmuyeckas ponb 3enéHbix
pacteHun (K. A. Tumupsses).

PackpblTMe CyLHOCTN CBETOBOW U TEMHOBOM
a3 potocuHTesa. O6bscHeHne ob6pa3oBaHms
Kpaxmara B 3eNE€HbIX JIMCTbsIX Ha CBETY
(cpurypel HO. Cakca). YcTaHoBneHne
B3aUMOCBSA3U YCIOBUIA U MIHTEHCUBHOCTY
npouecca poTocuHTE3a; BNnsSHME
doTocuHTE3a Ha ypoxan. OnucaHme
KOCMUYeCKOM ponu 3enéHbix pactennn (K. A.
Tumupssen).




22 43 DyHKLMM nucTa. dyHKLMKM nucTa. 3anacarowas, |YCTaHOBEHME B3aMMOCBS3EN MeXay
3alMTHas, BeretaTuBHoe CTPOEHMEM U PYHKUUAMM NiucTa.
pasMHOXeHue u apyrue
dyHKUUK.

JlnctopacnonoxeHue n
nncrtoBas Mo3auka. Jluctonag,
€ro NpUYnHbI, MEXaAHU3M U
3Ha4yeHMe B XN3HU pacTeHus.
44 KopeHb u kopHeBble (1P Mopdonorusa kopHs. Bugbl VccnenoBaHue Ha XMBbIX 06beKTax unu Ha
CUCTEMbI. U3yueHne KopHen. Tunbl KOPHEBBLIX repbapHbIx 06pa3uax Mopdonorun KOpHs;
Mopdonornm KOpHa  |cuctem. BugonameHeHus BYAOU3MEHEHUNS KOPHEN.
Ha XXMBbIX 00BHEKTAX |KOPHEWN N NX PYHKLMW.
nnu repbapHbIX
obpasuax.
[emoHcTpaums
oTpacTaHus
NPUOATOYHbIX KOPHEN
Ha npuymMepe Tonons,
MBbI, HA NIUCTbAX
CEHMonuu, Ha ycax
xnopocdurtyma n
OPYrUX pacTeHUn;
BUAOU3MEHEHHbIX
KOPHEWN.
23 45 AHaTOMMS KOPHS. AHaToMus KOpHSI. 30HbI KOpHsI. |O3HaKoMeHne ¢ aHaTOMUYECKUM CTPOEHNEM

KopHeBon yexnuk. CTpoeHne
KOPHS1 Ha NONepeYHoM cpese B
30He BcachIBaHus.

KOPHS Ha roToBbIX MUKponpenaparax.
WccnenoBaHne C NOMOLLbIO CBETOBOIO
MMKPOCKOMa CTPOEHMUsI KOPHEBbIX BOJTOCKOB.




46

DYHKLMM 1 HU3NOSIOTNS KOPHEN.

DyHKLMKM KOpHS. 3akpennieHune
pacTeHus B cybcTpare.
BcacbiBaHve 1 npoBeaeHue
BOZbl N MUHEpParbHbIX
BellecTB. 3anacaHue
nuTaTernbHbIX BELLECTB.
MuHepanbHoe NuTaHue
pacTteHwuin. [locTtynneHne Boapl
N MUHEpasnbHbIX BELLECTB.
KopHeBoe faBsneHue.
OnemeHTbl MMHepaneHOro
nUTaHus (Makpo- n
MUKPOJIIEMEHTDI).
BblpalumBaHune pacteHun
MeToAaMu rmaponoHNKN U
asponoHukn. ObecneveHne
YCINOBUWI ANS AbIXaHUS1 KOPHS.
ObixaHne kopHA. CuHTE3
Bronornyeckn akTUBHbIX
BELLECTB.

HabntogeHvne n aHanua npouecca
MOCTYMNJIEHNS BOAbI U3 MOYBbI B KOPEHD,
HarHeTawLero AencTBnA KopHs. BoisiBneHne n
aHanu3 Nnpu3HakoB HapyLLEeHUs MUHepansHOro
NUTaHWs y pacTeHU Ha OCHOBE BU3yarbHOM
aunarHoctukn. O6BbACHEHME NCNONb30BaHUSA
3enéHbIX yaobpeHuin Ans pocta U pa3BuTus
pacTeHU. YCTaHOBINEHNE B3aMMOCBS3EN
MeXay CTPOEHMEM N YHKLMSMM KOPHS.
OnuncaHune npouecca NUTaHns U gbiXaHus
KopHsi. O6bsACHEHNE HEOBXOANMOCTM BO3ayXa
Onsa pa3suTusa KopHen. MiccnepoBaHue
BNUSIHMS BO3JyXa Ha pas3BuUTUE KOpPHEN.
HabntogeHve 3a npoueccoM BblpallBaHUs
pacTeHM Ha pacTBOpE MUHEeParibHbIX CONen
(MeTOa rMaPONOHMKN).

24

47

KoHTponb 3HaHui. K3

mMaTepuars. BeretatuBHble OpraHbl LIBETKOBbIX.

48

BeretatueHoe pa3MHOXeHne paCTeHI/II7I.

BeretatMBHOE pasMHOXeHME
LLBETKOBbIX pacTEHWI U €ro
3Ha4yeHne B eCTECTBEHHbIX
YCNOBUSIX U B
CENbCKOX03SMCTBEHHOMN
npaktuke. OCHOBHbIE (hOPMbI
BEreTaTUBHOIO Pa3MHOXEHUS:
KOPHAMU, NMNCTbAMM,
HaA3eMHbIMU U NOA3EMHbBIMU
noberamn. PasmHoxeHune
NPUBMBKOW.

OBnaaeHve NnpMémamu BereTaTMBHOIo
pa3MHOXEHUs1 pacTeHUin Ha NpumMepe
KOMHATHbIX pacTeHu.

25

49

Cenekunsi pacteHun.

PaboTtbl N.B. MudypuHa.
KnoHupoBaHue pacTeHuii.
MukpoknoHansHoe
pasMHOXeHNe pacTeHUN.
KneToyHas uHxeHepus Kak

PackpbiTvie CyLHOCTM TePMUHOB
«KINOHWPOBaHWNe pacTeHniny,
«MUWKPOKIIOHamNbHOe pa3MHOXEHUE pacTeHNUin,
«KrNeToYHas VHXeHepus».




COBpEMEHHasi TexHonorus
pa3MHOXEHUSA pacTeHUN.

50 lMoyBa 1 ee pornb B XXN3HWU PACTEHUM. Mousa. PaboTkl B.B. [Joky4yaeBa o noyBe. XapakTrepucTuka no4sbl.
PasHoobpasue nous. Nnogopoane noyssl. YoobpeHus. HapyweHus
MUHeparnsHOro NUTaHUst pacTeHUn.
26 51 ArpoTexHuka. ArpoTexHudeckue npuémbl 06paboTkm noyskl. [MoHATME 0 ceBooboOpOTE 1 €ro
3HaYeHWM AN BbIpaWUBaHUS CETbCKOXO3ANCTBEHHbIX KyNbTyp.
52 Knaccudmkaums MNP OpaHoponbHble n [iByaornbHble. |KnaccuduumpoBaHne OCHOBHLIX KaTeropum
LBETKOBbIX. 3y4yeHne CemencTBa LUBETKOBbIX. cucTeMaTukm pacteHun. NpumeHeHne
Cemenctea OTIIMYUTENBHbIX OBynonbHble: Po3ouBeTHble, |OMONOrMYecKMX TEPMUHOB U MOHATUN:
Po3ouBeTHbIE 1 Nnpu3HaKkoB KpectouBeTHble. cucTemaryka, LapcTBo, oTAen, knacc,
KpecTouBeTHbIE. npegcraBuTenen OTnnuuTenbHbIe NPU3HAKK. CeMeuncTBo, pog, Bna. BeisneHne
CEMENCTB dopmynbl 1 gnarpammel CYLLECTBEHHbIX NPU3HAKOB pacTeHui: oTaena
MOKPbITOCEMEHHbIX.  |LBETKOB. [JukopacTyLiue n MokpbiTocemeHHbIe (LiBeTKOBbIE), KNaccoB
KynbTypHble npeactasutenn  [(OgHodonbHble, [1ByAONbHbIE) U
CEMEWCTB, UX 3Ha4YeHNe B cemenctB (KpecTtouBeTHble, [MacnéHoBble u
npupoae 1 UCnonb3oBaHue ap.).
yenosekoM. PacnpocTpaHeHue |YCcTaHOBMNEHME B3aMMOCBS3EN MEXayY
N 3KOSOrnS LIBETKOBbIX. 0COBEHHOCTAMU CTPOEHUS NMOKPbITOCEMEHHbIX
pacTeHun N Nx cucteMmaTn4eckom
NPUHaONEXHOCTbLIO.
27 53 Knaccudmkaums MNP OgHoponbHble n [1BynornbHbie. |BbisBneHne CyLeCcTBEHHbIX NPU3HAKOB
LIBETKOBbIX. M3yyeHne CewmelicTBa LIBETKOBBIX. pacteHui: otaena MNokpbIToOCEMEHHbIE
Cemenctea OTIIMYUTENBHbIX [eynonbHbie: MoTbinbkoBble, |(LIBeTkoBbI€), knaccoB (OAHOAONBHbIE,
MoTbInbKOBbIE 1 Npu3HaKkoB MacnéHoBble. OTnuuMTenbHble |[[AByaonbHbIE) U cemencTs (KpecTouBeTHble,
[MacneHoBblE. npegcraBuTenen npusHaku. dopmyrnbl 1 MacnéHoBble n ap.). YcTaHOBNEHNE
CEMENCTB aunarpamMmmbl LiIBETKOB. B3aMMOCBSA3eN MeXay 0CODEHHOCTAMM
MOKPbITOCEMEHHbIX.  |[nkopacTyLime u KynbTypHbIe |CTPOEHUSA MOKPbITOCEMEHHbLIX PACTEHUN U UX

npeacTaBuUTENN CEMEINCTB, UX
3HayeHue B npupoae u
NCMONb30BaHME YEMNOBEKOM.
PacnpocTpaHeHue 1 aKonorus
LIBETKOBbIX.

cucTtemaTmn4eckom NpUHaANEeXHOCTbIO.




54 Knaccudmkaums MNP OpaHoponbHble 1 [1BynornbHble. |BbiBNeHne CyLecTBEHHbIX NPU3HAKOB
LIBETKOBbIX. M3y4yeHne CewmelicTBa LIBETKOBBIX. pacteHuin: otaena MNokpbIToOCEMEHHbIE
CewmelictBa OTNNYUTESbHBIX [BynonbHble: (UseTkoBble), knaccos (OgHoOo0MbHbIE,
CnoOXHOUBETHbIE N |[NPU3HAKOB CnoxHougeTHble, 30HTUYHbIE. |[ByaonbHbIE) U ceMelncTB (KpecTouBeTHbIe,
30HTNYHbIE. npeacraBuTenen OTnuunTensHble NPU3HaKN. MacnéHoBble u ap.). YcTaHoBNEHNE

CEMENCTB dopmynbl 1 Anarpammel B3aMMOCBSA3eN Mexay 0COBeHHOCTAMMU
MOKPbITOCEMEHHbIX.  |LBETKOB. [JukopacTyLiue n CTPOEHNSA NOKPLITOCEMEHHbLIX PACTEHUN U UX
KyNbTypHbl€ NPeaCcTaBUTENN  |CMCTEMaTMYECKOWN NPUHAAIEXHOCTbIO.
CEMEWNCTB, UX 3HA4YeHne B
npupoAe 1 UCnosib3oBaHMe
yenosekoM. PacnpocTpaHeHune
M 9KOMNOTrNs LiIBETKOBbIX.

28 55 Knaccudmkaums MNP OpaHoponbHble n [1BynornbHble. |BbisBNeHne CyLecTBEHHbIX NPU3HAKOB
LIBETKOBbIX. 3y4yeHne CewmelicTBa LIBETKOBBIX. pacteHuin: otaena MNokpbIToCEMEHHbIE
CemelncTBo 3nakm n |OTNNYUTESbHbIX OpnHoponbHble: 3naku, (UeTkoBble), knaccos (OgHoOoMbHbIE,
JIunenHble. npu3HaKkoB JiunenHble. OTnnunteneHble  |[ByOonbHble) 1 ceMencTB (KpecTouBeTHbIE,

npeacTaBuTenen npusHaku. dopmyrbl 1 MacnéHoBble n ap.). YcTaHoBNEHNE
CEMENCTB auarpaMmmbl LBETKOB. B3aMMOCBSA3eN Mexay 0COBeHHOCTAMMU
MOKPbITOCEMEHHbIX.  |[nkopacTyLime n KynbTypHbIe |CTPOEHUSA MOKPbITOCEMEHHbLIX PACTEHUN U UX
npeacTaBUTENN CEMENCTB, UX |CUCTEMATMYECKOW MPUHAOSIEXHOCTLIO.
3Ha4eHue B NpMpoae u
MCMNONb30BaHME YENOBEKOM.
PacnpocTtpaHeHue n akonorus
LLBETKOBbIX.

56 Knaccudmkaums MNP OgHoponbHble n [1BynornbHbie. |BbisBNeHne CyLeCcTBEHHbIX NPU3HAKOB
LIBETKOBbIX. 3y4yeHne CewmelicTBa LIBETKOBBIX. pacteHui: otaena MNokpbITOCEMEHHbIE
CewmelicTBa OTIIMYUTESbHbIX OpHoaonbHbIE: (LiBeTkoBble), knaccoB (OgHoOoMbHbIE,
AmMapunnucoBble U1 [MpU3HaKoB AmapunnucoBble, OpxugHble. |[ByaonbHble) u cemencTs (KpectouBeTHble,
OpxuaHble. npeacTaButenen OTnnuunTensHble NPU3HaKU. MacnéHoBble u ap.). YcTaHoBNEHNe

CEMENCTB dopmynbl 1 Anarpammel B3aMMOCBSA3eN Mexay 0COBeHHOCTAMMU
MOKPbITOCEMEHHbIX.  |LBETKOB. [JukopacTyLiue n CTPOEHNSA NOKPLITOCEMEHHbIX PACTEHUN U UX

KynbTypHblE NpeacTaBmTenm
CEMEWCTB, UX 3HaYeHue B
npupone v 1ucrnonb3oBaHne
yenosekoM. PacnpocTpaHeHie
1 9KOSOTUS LIBETKOBbIX.

cucTtemaTmn4eckom NpUHaANEXHOCTbIO.
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SAkonorus
pacTeHuM.
PacteHnuns B
NPUPOAHbIX
cooOLecTBa
X.

Okonorus pacteHun. BnusHne cpeapl
006MTaHNA Ha pacTeHus.

PacTteHus n cpena obutaHus.
Okonornyeckue akTopsl.
PacTteHuns n ycnoBus HeXunsom
npvpoabl: CBET, TemnepaTypa,
BMNaXXHOCTb, MUHEpParbHbIN
COCTaB MoYBbl.

PackpbITe NOHATMSA «3Konornvyeckme
bakTopbI».

58

Jkonormnyeckme rpynnbl paCTeHI/IIZ.

Skonorunyeckue rpynnbl
pacTeHUN.

PackpbITe NOHATMSA «3Konornvyeckme rpynmbi
pacTeHU».
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PacteHus B NPUPOOHbIX coobuiecTBax.

PacTtutenbHoe coobLlecTBo
(cdoutoueHos). broueHos.
JkocucTtema.
BropasHoobpa3sune. Bugoson
cocTaB pacTUTENbHbIX
coo0LecTB, JOMUHMPYLOLLME B
HUX BUAbl paCTEHUN.
PacnpepeneHue BuaoB B
pacTUTenbHbIX COOOLLEeCTBAX.
ApycHoCTb.

PackpbiTe NoHATUIA «PUTOLIEHO3Y,
«BroLEeHO3», «3aKoCUCTEMAY.

60

Pa3HooOpasune pacTuTenbHbIX COOOLLECTB.

PacTtutenbHble coobLlecTBa:
neca, nyra, 6onota, TyHOpbI,
nycTbiHK. MNprucnocobneHHoCcTb
pacTeHu K cpede 1 mectam
obuTaHums.

BbisiBNeHne npumepoB BO3HNKHOBEHNS
nprcnocobneHHOCTN pacTeHuii k cpeae
obuTaHus.
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CmeHa pacTUTeNbHbIX coobulecTs.

CmeHa pacTuTenbHbIX
coobuecTtB. PacTutensHoCcTb
(pacTnTenbHbIV NOKPOB).
dnopa.

O6ocHoBaHue npoLecca pasBuTud
pacTUTenNbHOro Mmupa Ha 3emre.

62

BnnsHne 6uonornyeckmx aktopoB Ha
XXU3Hb pacTeHUN.

PacTteHuns n ycnosus xxmnBomu
npvpoabl: NpsiMoe U
KOCBEHHOE BO3eNCcTBmne
OpPraHM3mMOB Ha pacTeHus.
BsanmocBsaaun pacteHui
Mexay cobon u ¢ gpyrumm
opraHusmamu. 3HadyeHne
NMOYBEHHbLIX OPraHM3MOB A1
NUTaHWUsSI PacTEHWN.
Pusocdepa. baktepuaneHble
kny6eHbkn. Mukopusa (3HOO- 1
SKTOMUKOpK3a). 3enéHble
yoobpeHus.

Ob6bsaAcHeHne B3anMOCBA3N OpraHn3MoB.
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3abonesaHus
pacTeHun.

NHdpeKunoHHbIE 6onesHn
pacTeHun n nx Bo3dyantenu.
BupycHble (Mo3anyHas
6onesHb Tabaka,
NecTponenecTHOCTb TioNbnaHa
n gpyrue), rpubkosble
(pkaBunHa, My4HUCTas poca)
n 6akTepumanbHble (Mokpasi
THUIB).

Ob6bsAcHeHNe B3aMMOCBSA3N OpraHM3MOoB.

64

PacTtutenbH
bl MMpP "
AesaTenbHOCT
b YyernoBeka

Passutne pacTuTenbHOro Mmpa.

Teopwus apontounn Yapnesa
OapsuHa. Passutne
pacTutensHoro mupa. >XunsHb
pacteHui B Boge. lNepBble
Ha3eMHble pacTeHus.
OcBoO€HMEe pacTEHUAMU CyLLN.
OTanbl pa3BUTUsi HA3EMHbIX
pacTeHUn OCHOBHbIX
cucTemMaTUYeCKMX rpynm.
PuHnocutel — nepsble
Ha3eMHble COCyauCTble
pacTteHus. [NosaBneHue TkaHewn
n opraHoB. Ponb apeBHMX
NanopOTHUKOBUAHbIX.
YCnoxHeHne pactuTenbHoro
Mupa B NpoLecce 3BOMOLMM.

O3HakoMIeHNE C 3BOSIIOLMOHHBIM YY4EHNEM
Yapnb3a JapsuHa.
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KynbTypHble MNP KynbTypHble pacTeHus u nx OnucaHve ueHTPoB MHOroobpasunsi n
pacTeHus. M3yyeHne copToBbIX |npoucxoxaeHue. LieHTpbl NMPOUCXOXOEHNS KyTbTYPHbBIX pacTEHNN.
ocobeHHocTeln MHoroobpasusi n PackpbiTve NoHATUI: 3emneaenue;
KyNbTYpPHbIX NPOVCXOXAEHUS KYNbTYPHbBIX  |KYNbTYPHbIE PACTEHWUS, UCKYCCTBEHHbIN 0THOp,
pacTeHNN. pacteHun (no H./. BaBunosy). |HacneACTBEHHOCTb, U3MEHUYNBOCTb.
KynbTypa 3emnenenus. KnaccudumumpoBaHume KynbTypHbIX pacTeHUi
KynbTypHble pacTteHus Mo X0351IMCTBEHHOMY Npu3Haky. OnucaHune
CenbCKOXO3ANCTBEHHbIX MEeTOOOB BblBEAEHWSI HOBbIX COPTOB
Yrogui: OBOLLHbIE, NIIOA0BO-  [KYNbTYPHbIX pacTeHun PackpbiTne
ArogHble, NonesbIe. npeacTaBrneHun o cenexkunm n buotexHonoruu,
lMpencTaBneHnst o cenekummn n (Mx ponmn B CO30aHNN HOBbIX
BuotexHonornn. Metoabl NPOOOBONbCTBEHHbIX KyIbTYP;
BbIBEAEHWNSI HOBbLIX COPTOB NpOOOBONbLCTBEHHON Ge3onacHoCTH; BaHKax
pacTeHui. ceMsH; KpnokoHcepBauun. iccnegosaHne
CenbCKOXO3ANCTBEHHbIX PACTEHUN PETNOHA;
COPHbIX pacTEHWU pervoHa.
ManeoboTtaHuka.
Wckonaemble
OCTaTKN pacTEHUN.
OkameHenocTu.

OtneyvaTku. «XXuBble
nckonaembley cpeam
COBPEMEHHbIX
pacTeHuM.
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PactutenbHbIi MUP U OeSTEeNbHOCTb
yernoBeka.

PacTteHuns ropogaa,
0COBOEHHOCTbL rOPOACKOM
dnopbl. 3aHOCHbIE U
abopureHHble BUabI.
CWHaHTPOMHbIE, COpPHble
pacteHusi. IHTpoayLeHThl.
MocnencTeuns AesaTenbHOCTH
YyenoBeka B 3KocUCcTeMmax.
OxpaHa pacTuTenbHOro Mmupa.
BoccTtaHoBnNeHne YMCneHHoCTH
penkux BUOOB pacTEHUMN.
Ocob0o oxpaHsieMble
NPUPOAHLIE TEPPUTOPUM
(nanee — OOITT):
3anoBeaHMKWN, 3aKa3HUKMK,
HaLWOHanbHbIe Napku,
BrnocdepHble 3anoBegHUKMN.

BbisiBreHune 4yepT npncnocobreHHOCTH
ONKOPACTYLLMX PaCTEHUN K XXM3HU B
akocucteme ropoaa. ObocHoBaHne Mep
OXpaHbl pacTteHmin. OnucaHne coBpeMeEHHbIX
3Konormyeckmx Npobnem B coxpaHeHnn
pactutenbHoro mupa 3emnn. O6bacHeHNe
ponun 1 3Ha4YeHNs KynbTyPHbIX pacTeHWU B
YKW3HW YeroBeka
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YYEBHO-METOJJNUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1) Buonorus: 7-i kiacc: 0a30Bblid ypoBeHb: yueOHuk/ B.B. [Taceunuk, C.B. Cymaroxun, 3.I'. I'anontok, I'. I'. [lIBeroB; nox pex.
B. B. ITaceunuka.- Mocksa: [Ipocsemienue, 2023.- 160 c.: wi. — (JIuHus KU3HN);

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1) MeTroaudyeckoe IocoOue

«Peanmn3anusa

0o0pa30BaTeNbHbIX MPOTPaMM

€CTECTBCHHOHAYYHOM W TEXHOJIOTUYECKOMN

HaIpaBJICHHOCTEH 10 OMOJIOTUH C HCToJIb30BaHueM obopynoBaHus 1ieHTpa « TOUKA POCTA» (Mocksa, 2021 rox).




2) buonorus: 7-i knacc: 6a30Bblil ypoBeHb: Pabouas reTpans k yueOnuky B. b. 3axaposa, H. . Connna «MHuorooOpa3sue »KuBbIx
opranuzmoB» OO0 «I[PODA», 2015 r.

3) Iloypounsie pa3zpabotku mo 6uonoruu «Pactenus, baktepun, Tpudsl, Tumanukm» 6 (7) kinacc; «BAKO», Mocksa, 2005 r.;

4) Ioypounsie mianbl o yue6Huky H. U. Connna «buonorus. XKusoit opranusm. 6 kmacc»/ aBT. — coct. M. B. Bricorkas,
Bousrorpan, 2007 r.

5) Tloypounsie miranel o yueOHuky B. b. 3axapora, H. . Conuna «buonorus. 7 knacc»/ aBT. — cocT. M. B. Bricorkas,
Bosrorpan, 2008 r.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

Poccuiickast anekTponHas 1mkona https://resh.edu.ru/

SAxnacc https://www.yaklass.ru/

«Cnam I'A: Pemry EI'D u Penry OI'D» https://soc-ege.sdamgia.ru/
HuTepHer-ypok (0O6pazoBarenbHbIN BUeo mopTain) https:/interneturok.ru/

Poccuiickas anextponnas mkona (POII)
PexoMeHayemble pecypcesl «Poccuiickas 31eKmpoHHaa WKoaa)

Tema ypoka, ccblika ABTOD
buonorus — Hayka o swuBoit mpupose https://resh.edu.ru/subject/lesson/7842/start/311133/ Beap Ceernana CepreeBHa
Mertonst uzyueHus ouonoruu https://resh.edu.ru/subject/lesson/7843/start/311167/ Besp Crernana CepreeBHa
Knaccudukanus xxuBbix opranu3mos https://resh.edu.ru/subject/lesson/7851/start/311399/ Beap Ceernana CepreeBHa
‘ [Turanue Gaktepuii u rpudoB https://resh.edu.ru/subject/lesson/6757/start/268778/ [TerHeeB Anexcanap BmagumupoBud

HapcTtBo ['pu6s https://resh.edu.ru/subject/lesson/2470/start/
Knaccudukanms mokpslToceMeHHBIX pacTeHui https://resh.edu.ru/subject/lesson/2468/start/

www.informika.ru - anexkrponHbIii yueOHuk "bromorus" (Bep. 2.0 - 2000) u3 nukia "OOydaroniue SHIUKIONeIun". - YUeOHBIH

Kypc, KOHTPOJIbHBIE BOIIPOCHI. (Kak MOJIb30BaThCS - CM. "ITomorp".)
www.collegeoru - pasgen  "OtkpeiToro kosuiemka' mo buomormmn.  YueOnuk, wogmenu, On-line TecTbl, yUYHTEIIO.

www.biodan.narod.ru - "buo/lan" - buonorus ot {ansl. HoBoctu u 0030psI o 6uosoruu, sxonoruu. [Ipodaemsr u Teopun. Ectb




TeMaTUYECKHE BBIITYCKH, doToranepen, ounorpadumn BEJIMKUX YUEHBIX, CIICLICJIOBAPb.
www.bio.lseptember.ru - mus yuurenei " unxy Ha ypok buonornn". Craten mo: boranuke, 3oomoruu, buomoruun - Yenosek,

OOmeit OMOJIOTHH, ODKOJIOTHH.
www.bio.lseptember.ru - razeta "buonorus" (MeXay BBIXOJOM OYEPETHOTO HOMEpA Ta3eThl M IMOSBICHUEM MOJHOTEKCTOBOM
BEPCUU HOMeEpa Ha canre YCTaHOBJIEH roA0BOM MHTEpBaI)

www.kozlenkoa.narod.ru - Dtot caift Koznenko A.I'. - mpenonasaresns u Ay npenogaBartesiel, Ajid TeX, KTO YUYUTCS caM U YUUT
ApYTruX; OYHO M JAMCTAHIMOHHO, OHOJOIMM, XUMHM, JAPYTMM IpeaMeTaM - C IIOMOIUBI0 KommbroTepa U MHTepHer.
www.websib.ru - paznen "buonorus" HoBocubupckoit oOpazoBatenbHoi ceTu. [logdopka mMaTepuanoB U CChUIOK (ITPOTPaMMBbI,
MIPOEKTHI, MaTepHuabl K YPOKY, aOUTYPHUEHTY).
www.nrc.edu.ru - "buonornueckass kaptuHa Mupa' -  paszaen  dJeKTpoHHOro y4yeOHuka "KoHuenuuu COBpEMEHHOTO
ecrectBo3Hanus". KoHmenmuu mnpoucxokaeHus >xu3Hu u Teopurm sBomornuu. (Ilepexon mo cceuike BHM3Y "[lanee...".)
www.floranimal.ru - "FLORANIMAL - pacrenuss u >xuBoTHbie" Kak sHuukiaoneaus. (OO6beM wuHbOpMaIMU BIICYATIISET. )
Br16paTh OykBY, OTKpOETCS CTpaHUIIa C IBYMs OOJIBIIIMMH KOJIOHKaMH Ha3BaHui: Pactenns u JKuBoTHbIie. BeiOupaeM mo Ha3BaHUIO
- OTKPBIBACTCS OTIMCaHue u doTo..
www.bird.geoman.ru [Ttumel. Tlomynsipras kawra Axumynikuaa WM.M. ¢ MHOXKECTBOM IIBETHBIX PHUCYHKOB U ¢oTorpaduii.
www.animal.geoman.ru

www.plant.geoman.ru - )Ku3sup  pactenmii. 3aHuMaTenbHO O  OoTaHwke. baktepun. JlekapcTBEHHBIE  pacTEHUS.
www.livt.net - 3eKTpoHHas WJUTIOCTpUpoBaHHas SHimkoneaus "JKuseie cymectBa". Knaccudukamus u dororpadun 06e3
TEKCTa.

www.bril2002.narod.ru - buonorust nis mkonabHUKOB. KpaTtkas undopm. no pazaenam: O6mas 6uosorusi, boranuka, 3000rus,
Yenosexk.

www.charles-darwin.narod.ru - Yapms3 JlapBuH: ouorpadus U KHUTH.
Enunasn KOJLIeKIMS ¢ poBbIX o0pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru
denepajbHbIi LHEeHTP HH(OPMALMOHHO-00pa30BaTEIbHBIX pecypcoB (PLHOP) http://fcior.edu.ru
denepajbHbIi o0pa3oBaTebHbIH noprau http:// www.edu.ru/

denepaabHas uHGopManuoHHas cucreMa «Exunoe okHO JocTyna Kk o0pa3oBarejibHbIM pecypcam» http:/window.edu.ru/
buoJsorus.

DIIeKTpOHHAs BepcHsl )KypHala «buomorusy uzmarenbckoro qoma 1-ro centsops. Cairt mis yuutens "5 uay Ha ypok 6monorun.
Martepuaisl Kk ypoky. Aapec caita: http://bio.lseptember.ru/







