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HHOACHUTEJIBHAA 3AIIUCKA

[TporpaMma 1o 61M0JI0rMM Ha YpOBHE OCHOBHOI'O O0I1IEr0 00pa30BaHUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3zoBaTeabHON MPOrpaMMbl OCHOBHOI'O OOIIEr0
obpazoBanus, npeacraBieHHbx B @I'OC 00O, a Ttakxe (denepanbHOil pabodeld MporpaMmsbl
BOCIIUTaHMUSL.

[TporpaMma 1o 61M0JI0ruM Ha YpOBHE OCHOBHOI'O O0IIEr0 00pa30BaHUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3zoBaTeIbHON NPOrpaMMbl OCHOBHOI'O OOIIEr0
obpazoBanus, npezacraBieHHbx B @I'OC 00O, a Ttakxe ¢enepanbHOi pabodeld MporpaMmsbl
BOCIIUTaHMUSL.

[IporpamMa 1o OuONOTMM HampaBleHa Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYaroIMXCsA U OPraHU3alU0 U3yyeHHsl OMOJIOTMM Ha JEATelbHOCTHOW OCHOBe. B
nporpaMMe IO OWOJIOTMM YYUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO MpeaMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K MIaHUPYEMbIM JIMYHOCTHBIM U METANpeIMETHBIM pe3yjbTaTaMm
Oo0y4YeHHs, a TaKKe pealu3alus MEXIPEAMETHBIX CBS3€d eCTeCTBEHHO-HAYYHBIX YyUYEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHusl.

B nporpamme 1o GMOJ0THH ONPEAEISIOTCS OCHOBHBIE 1EJTH N3yYeHHUs] OMOJIOTUN Ha YPOBHE
OCHOBHOTI'0 0011ero 00pa3oBaHusl, MJIAHUPYEMBbIE pPe3yJIbTaThl OCBOEHUS IPOrpaMMbl [0 OHOJIOTUU:
JMYHOCTHBIC, METANPEAMETHBIC, TIpeAMETHBIC. [IpeMeTHbIe TIIaHupyeMble Pe3yIbTaThl TaHbl IS
KaX/10T0 rojia U3y4eHus: OnoIOoTuH.

buonorust pa3BuBaeT MpPEACTaBICHUS O TO3HABAEMOCTH JXHUBOW MPHUPOABI U METOJaX eé
MIO3HAHUs, MO3BOJSIET CPOPMUPOBATH CUCTEMY HAyUHBIX 3HAHUI O >KHMBBIX CHUCTEMaX, YMEHMS HMX
MOJTy4aTh, IPUCBANBATh U MIPUMEHATH B )KU3HEHHBIX CUTYaIHSIX.

buonornueckas mnoAroroBka oOecrneyuBaeT IOHUMaHHWE OOYYAlOIIMMHUCS  HAay4YHBIX
MPHUHITUIIOB YEJIOBEYECKOW JEATENBbHOCTH B TPHPOJIE, 3aKJIAbIBAET OCHOBBI JKOJOTHUYECKOU
KYJIbTYpPBI, 310pOBOr0 00pa3a *KHU3HH.

[enssmMu n3yueHns OMOJIOTHH Ha YPOBHE OCHOBHOT'O 00IIIETO 00Opa30BaHUs SBJISIFOTCS:

dopMHpoBaHHE CHCTEMBbl 3HAaHUM O TMpU3HAKaX U Mpoleccax KHUIHEAEATEIbHOCTH
OMOJIOTHYECKHUX CHCTEM Pa3HOTO YPOBHS OpTaHU3AIIHH;

dbopMHpOBaHHE CHUCTEMBl 3HAHUM 00 OCOOCHHOCTAX CTPOEHUSA, KHUZHEIEATECIbHOCTH
OpraHu3Ma 4YesIoBeKa, YCIOBHUIX COXPAaHEHHUs €ro 3/10pOBbS;

dbopMupoBaHWE YMEHWI TPUMEHATH METOABl OWOJIOTUYECKON HAayKd I HW3yYeHUs
OMOJIOTHYECKUX CUCTEM, B TOM YHCIIE OpraHU3Ma 4ellOBeKa;

dopMHEpOBaHHE YMEHHI HCIIONB30BaTh HWH(MOPMAIMIO O COBPEMEHHBIX JIOCTHKCHHSX B
obsacTi OMONIOTHH [T OOBSICHEHUS IPOLIECCOB U SBJICHUN KUBOM MPUPOJIBI U KU3HEASATETLHOCTH
COOCTBEHHOT'O OPTaHHU3Ma;

¢dopmupoBaHUEe YMEHUN OOBSACHATH POJIb OMOJIOTHH B MPAKTUYECKON IEATEIBHOCTH JIIOJIEH,
3HAYCHHE OMOJOTUYECKOTO pa3HOOOpa3us JIsi COXpaHEeHHsI OMOC(ephl, TOCIEICTBHS ACATEIHHOCTH
YeJI0BEeKa B IPUPOJIE;

(dbopMHpOBaHUE IKOJOTHYECKON KYJIBTYPHI B IENSAX COXpaHEHHsSI COOCTBEHHOTO 3710pPOBbS U
OXpaHbl OKPY>KaIOLIeH Cpebl.

JlocTkeHne 1eneld MporpaMMBI MO OMOJIOTHH OOECTIeYMBAETCS PEUICHUEM CIIEAYIONINX
3ajau:

nproOpeTeHre OO0yJaromUMICS 3HAHUK O JKUBOW TPHUPOJE, 3aKOHOMEPHOCTSX CTPOCHHUS,
KHU3HEJEATSNBHOCTH M CpellooOpa3yromiell posii OpraHu3MOB, YEIOBEKE KaK OHOCOIHUaTIbHOM
CYIIECTBE, O POJIU OMOJIOTHUECKONW HAYKH B IPAKTUIECKOM NEATETLHOCTH JIFOICH;



OBJIaJICHUE YMEHHUSMH TPOBOJIUTH MCCIEAOBAHUS C HCIIOJIB30BAHUEM OHOJIOTHYECKOTrO
000py0BaHUS M HAOIIOACHUS 32 COCTOSTHUEM COOCTBEHHOTO OPTaHN3Ma;

OocBOeHHUE NMPUEMOB pabOTHI ¢ OHONIOrHYecKoi nH(OpMaLUel, B TOM YHUCIIE O COBPEMEHHBIX
JTOCTIDKEHHSIX B 00JIaCTH OMOJIOTHH, €€ aHaIN3 U KPUTHUYECKOE OLICHHUBAHNUE;

BOCIHUTAaHUE OMOJIOTMYECKU U DKOJIOTUYECKH T'PaMOTHOM JIMYHOCTH, TOTOBOM K COXPaHEHUIO
COOCTBEHHOTO 3/TOPOBbSI M OXPaHbl OKPY>KAIOIIECH CPE/IbI.

[Ipennaraemslii B mporpaMme o OHOJI0THH IepeueHb J1a00paTOPHBIX U MPAKTUUYECKUX padoT
SABIISICTCS PEKOMEHIATeNIbHBIM, YYUTENb JIeNIaeT BEIOOP MpoBeieHHs 1a00paTOPHBIX PadOT M ONBITOB
C Y4ETOM MHAMBHUAYAIbHBIX OCOOCHHOCTEH 00YyYarounxcs, CIUCKa KCIEPUMEHTANbHBIX 3a/laHuH,
Ipe/UlaraéMbIX B paMKaxX OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 110 OMOJIOTHH.

COJAEPKAHUE OBYYEHUA
6 KJIACC

1. PacTuTe/ bHBINH Opranu3m

boranuka — Hayka o pacteHusix. Pa3nensl 6otaHuku. CBsi3b OOTaHUKU C APYTUMH HayKaMU U
TeXHUKOH. OOIIMe MPU3HAKK PAaCTEHUH.

Pa3zHooOpa3ue pacTeHuid. YpPOBHM OpraHM3alliM pPAacTUTEIbHOIO oOpraHusMma. Beicmiue u
Huzlue pacteHus. CopoBble U CEMEHHBIE PACTEHMUSL.

PactutenbHas kierka. M3ydeHMe pacTUTENBHOM KIETKM IIOJ CBETOBBIM MHUKPOCKOIIOM:
KJIETOYHAsi 000JI0UKa, AP0, HUTOIIa3Ma (TJIACTH/Ibl, MUTOXOH/IPHH, BAaKYOJIU C KIIETOYHBIM COKOM).
PacturenbHble Tkanu. OYHKIMY PACTUTEIbHBIX TKAHEH.

Opranbl U cUCTEMbI OpraHoB pacTeHui. CTpoeHHe OpraHoB PacTUTEIBLHOIO OpraHu3Ma, UX
POJIb U CBSI3b MEXKIY COOOM.

Buneoskckypeus «O3HakOMIIEHHE B IPUPOJIE C [IBETKOBBIMU PACTEHUSMUI

JlabopaTopHbIie U IpaKTHYeCKHe PadoThl.

N3yueHne MUKpOCKOIIHYECKOTO0 CTPOECHUS JINCTA BOJHOTO PACTEHUS DIIOCH.

W3yueHne cTpoeHHs pacTUTENbHBIX TKaHEeH (MCIOIb30BaHUE MUKPOIIPETIapaToB).

M3y4eHne BHEUTHETO CTPOEHHUS TPABSIHUCTOIO I[BETKOBOTO pacTeHMsI (Ha )KUBBIX MU

repOapHbIX FK3EMIUIIpaX PacTeHUM): MacTylIbsl CYMKa, peJIbKa JUKasl, JJFOTUK €IKHH.

OOHapykeHue OpraHMYeCKUX U HEOPraHNYECKUX BEIECTB B PACTCHUU

2. CTpoenne 1 MHOroo0pa3sue NOKPbITOCEMEHHBIX PACTeHUIl

Crpoenue cemsaH. CocTaB U CTPOCHHUE CEMSH.

Buabl kopHell W TUIIBI KOPHEBBIX cucTeM. Bunomsmenenusi kopHeil. Kopens — opran
MOYBEHHOT0 (MHHEpaibHOro) nuTaHusa. KOpHM M KOpHEBbIE CHUCTeMBl. BHellHee M BHYTpeHHee
CTpOEHHE KOPHS B CBS3M ¢ ero ¢pyHkiusmu. KopaeBoii yexsiuk. 3oHbl KOopHs. KopHEBbIe BOJOCKHU.
Poct xopns. Ilornomienne KOpHSIMH BOJbl U MHUHEPAJIbHBIX BEIIECTB, HEOOXOIUMBIX PACTCHHUIO
(xopHeBoe NaBieHue, ocMoc). BuigonsmMenenre KopHen.

[ToGer. Pa3zButue nobera u3 nouku. CtpoeHue credins. BHemHee 1 BHyTpeHHEe CTpOEHHE
nmucTa. Bunonsmenenus noberon: KopHeBHUIIE, KiTyOeHb, iykoBula. x crpoenue, Ouonoruyeckoe u
xo3giicTBeHHOe 3HaueHue. [Tober n mouku. JIncropacnosnoxenue u tuctoBas Mmo3auka. CTpoeHue u
¢byuknuu  gucta. llpoctele W ciokHble JHCThS. Bugousmenenus nuctbeB. OCOOEHHOCTH
BHYTPEHHETO CTPOCHUS JIUCTA B CBSA3U € €r0 PYHKIUAMHU (KOXKHIIA U YCThHIIA, OCHOBHAS TKaHb JIUCTA,
MPOBOASAIINE MYyYKH). JIUCT — opraH BO3yIIHOTO MUTAHUS.

Crpoenne u pazHooOpasue 1BetkoB. Couerus. [Inoasl. Tunsl mnonos. Pacnpoctpanenue
IIJIOJIOB U CEMSIH B IIPUPOJIE.

JlabopaTopHble U NpakTHYecKue padoThl.
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H3y4eHne cTpoeHus CEMSIH OAHOIOIbHBIX U JBYIOJIbHBIX PACTCHUN

N3yuenne cTpoeHusI KOPHEBBIX CUCTEM (CTEPKHEBOM M MOUKOBATOM ) Ha IIpUMeEpe repOapHbIX
9K3EMILIIPOB MJIM JKUBBIX PACTCHUM.

O3HaKOMJIEHHE C BHELIHUM CTPOEHUEM JIMCTHEB U JINCTOPACIOJOKEHHUEM (HA KOMHATHBIX
pacTEHUSX ).

N3y4yeHne cTpoeHUs BET€TaTUBHBIX U T'€HEPATUBHBIX MOYEK (HAa IPUMEPE CUPEHH, TOIIOJIA U
JIPYTUX PACTEHUN).

N3yueHne CTpOEHHUsI LIBETKOB.

O3HaKOMIICHHE C PA3IMYHBIMUA TUIIAMH COLIBETHUH.

HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYOHS, TyKOBHIIBI.

N3y4eHre MUKPOCKOIIMYECKOTO CTPOCHHUS JIUCTA.

PaccmaTpuBanre MUKPOCKOIIMYECKOIO CTPOEHUS BETKH JiepeBa ( Ha TOTOBBIX

MHKpOIIpernaparax)

3. KusHeneATeJIbHOCTD PACTUTEILHOIO OPraHU3MAa

OOMmeH BemiecTB y pacTeHHi

Heopranuueckue (Bojga, MUHEpaJbHBIE COJHM) W OpraHWYECKHE BemiecTBa (OETKH, >KUPBHI,
yIJI€BO/bI, HYKJIEHMHOBBIE KHUCIOTHI, BUTAMUHBI M JIpyr'M€ BEILECTBAa) pacTeHus. MuHepaibHOe
MUTAHUE PACTeHUH. Y 1OOpEHHS.

IIuTanue pacreHus.

[TornomuieHre KOpHAMH BObI 1 MUHEPAJIbHBIX BEIIECTB, HEOOXOAUMBIX PACTEHUIO (KOPHEBOE
nasneHue, ocmoc). [lousa, e€ mionoponue. 3HaueHrne 0OpabOTKU MOUBbI (OKYUMBAHUE), BHECEHUS
yAO0OpEHUi, MpOopeKUBaHUS IPOPOCTKOB, MOJIUBA ISl ’KU3HU KYJIBTYPHBIX pacTeHUH. [ napononuka.

®otocunTe3. Jluct — opran BO3AyUIHOrO NUTaHus. 3HayeHue (GOTOCHHTE3a B MPUPOJE U B
KU3HU YEJIOBEKA.

JbIxanue pacreHus.

JpixaHne KOpHSA. PpIxjaeHuWe MOYBBI Ui YJY4YIICHHs [JbIXaHHUS KOpHEW. Y CIIOBHS,
NPEMATCTBYIOUIME JbIXaHWIO KOpHeH. JIucr kak opraH jpixaHuss (YCTBUYHBIM —ammapar).
[Toctynuienue B nuct atMocgepHoro Bo3ayxa. CuiabHas 3anbUIEHHOCTh BO3/lyXa, KaK MPENsSTCTBUE
s JpIxaHust auctheB. Ctebenb Kak opraH JbIXaHWs (HaJW4YHe YCTBUI[ B KOXKHIE, YEUEBUYEK).
OcoOeHHoCTH AbIXaHUs pacTeHUN. B3auMOCBA3b IbIXaHUs PACTEHUS C (POTOCHHTE30M.

TpaHcnopT BelecTB B paCTeHUH.

CBsI3b KJIETOYHOT'O CTpOeHUs cTediis ¢ ero (pyHkuusaMu. Poct crebns B anuny. Kietounoe
CTpO€HHE CTeOJsl TPaBSIHUCTOIO PACTEHUS: KOXKMLA, IPOBOJAIINE IIyYKH, OCHOBHAsl TKaHb
(mapenxuma). Knerounoe ctpoeHue credisi JpeBeCHOro pacTeHus: kopa (mpoOka, ny0), kamOui,
JpeBecrHa u cepaueBnHa. Poct crebdins B Tonuuny. [IpoBoasiue Tkanu KopHs. TpaHCopT BOAbI U
MHUHEpAJIbHBIX BEUIECTB B pacTeHUH (COCY[bl JAPEBECHHBI) — BOCXOASIUI Tok. McmapeHue BoJbI
yepe3 cTebenb M JUCThs (TpaHcmupanus). Perynsuus ucnapeHuss BoAbl B pacTeHMH. BnusiHue
BHEUIHUX YCJIOBMM Ha HCIApEHHE BOJABL. TpPaHCIOPT OPraHWYECKUX BEIIECTB B PacTEHUU
(cutoBUAHBIE TPYOKH JTy0a) — HHUCXOAAIIMN TOK. IlepepacmnpeneneHue u 3amacaHue BEIIECTB B
pacrenuu. Beinenenue y pacrenuil. Jlnucronan.

Pocr u pa3BuTHe pacTreHus.

ITpopacranue cemsH. YcnoBus npopactanus ceMsH. [lonroroska cemsH k noceBy. Pazpurue
IIPOPOCTKOB.

Ob6pa3oBarenbHble TkaHu. KoHyc HapacTaHus nmobera, pocT KOHUMKa KOpHs. Bepxymieunsrit
¥ BCTABOYHBIA pocT. POCT KOpHS u cTeOis B ToNmuHy, KamOuii. OO6pa3oBaHue TOAUYHBIX KOJEI[ Y
JpeBeCHbIX pacTeHuil. BnusHue GuToropMoHOB Ha pOCT pacTeHusi. POcTOBbIe IBUKEHUS PACTCHHN.
Pa3BuTne nobera u3 NoyKy.



Pasmuoxenne pacteHuid W ero 3HaueHue. CemMeHHOe (TCHEPATHBHOE) pPa3MHOXKEHUE
pactenuil. L{BeTku u couerus. Onpuienue. [lepekpéctHoe onblaeHne (BETPOM, )KMBOTHBIMH, BOJI0H)
u camooIblieHue. JIBoitHoe omtonorsopenue. HacienoBanue npu3HakoB 000OUX pacTEHUI.

BereraruBHoe pa3MHOKEHHE LIBETKOBBIX PACTCHUH B IIpUpOJE. BereratuBHOE pasMHOKEHHE
KyJlbTypHbIX pacTeHuil. Kinonsl. CoxpaHeHHe IPU3HAKOB MaTEPUHCKOTO pacTeHMsl. XO0351CTBEHHOE
3HAQ4YECHHUE BET€TaTUBHOIO Pa3MHOKECHMUS.

JlaGopaTopHble U NIpaKkTH4YecKHe padoThl.

BrlisiBneH1e nepeBUKeHNs BOABI 1 MUHEPAJIbHBIX BELIECTB 110 IPEBECUHE.

Onpenenenne ycinoBuil mpopactanusi ceMsH. OnpeneneHne BCX0KECTH CEMAH KyJIbTYPHBIX
pacTEHUN U ITIOCEB UX B TPYHT

Habmtonenue 3a pocrom kopHs. Habmonenue 3a pocrom noodera. OnpezaeneHue Bo3pacrta

JiepeBa 110 CIIHILY.

W3y4eHne poau peIXJICHUs UIsl IbIXaHUS KOPHEH.

OBnaneHue npuéMaMy BEreTaTUBHOIO pa3MHOXKEHUS pacTeHUH (YepeHKOBaHHE IOOETOB,
YEepEeHKOBAHUE JIUCTbEB M [Jp.) Ha NpUMEpPEe KOMHATHBIX PAacTeHMH ( TpaJecKaHLuUs, CEHIOJMS,
OeroHwsi, CaHCEBbEPA U JP.)

ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA IPOI'PAMMBI 11O BUOJIOI'MH HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUS (BA30OBbIM YPOBEHD)

OcBoeHune yqe6H0r0 npeamMceTa «buonorus» Ha YPOBHE OCHOBHOI'O 061_[161"0 O6pa3OBaHI/IH
JOJIDKHO o0ecneynTh AOCTHIKCHUC CIICAYIOIINUX O6y‘IaIOHII/IMI/IC$I JIMYHOCTHBIX, METAIPCAMECTHLIX U
MNPEAMETHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHoOCTHBIE Ppe3yJIbTATHI OCBOCHHUS MPOTPaMMBI 1O OWOJOTMH OCHOBHOTO OOIIEro
o0pa3oBaHMs JOJDKHBI OTpa)kaTh TOTOBHOCTH OOYYarONIUXCS PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMA M PACIIMPEHUE OIbITa JEATEIbHOCTH HAa €€ OCHOBE U B
MPOLECCE pEeAM3allMi OCHOBHBIX HANpPaBJICHHUN BOCIHUTATEIBHON NESATEIBHOCTH, B TOM YHCIIE B
YacTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHUBHOM COBMECTHOU JI€ATEIBbHOCTH MPHU BBIITOJIHEHUH HCCIIEJOBAaHUMN
Y TIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIIIH;

2) NATPUHOTHYECKOT0 BOCTIUTAHUS

OTHOIIIEHHE K OHMOJIOTMM KaK K Ba)XHOW COCTaBISAIONICH KYyJIbTYphI, TOPJIOCTh 3a BKJIAJ
POCCHUHCKHX M COBETCKHUX YUEHBIX B Pa3BUTHE MUPOBOW OMOJIOTHYECKON HAYKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

TOTOBHOCTh OIIEHMBATh MOBEICHUE U MOCTYNKU C MO3UIMH HPABCTBEHHBIX HOPM M HOPM
9KOJIOTUYECKON KYJIbTYPHI;

MOHUMaHUE 3HAUYMMOCTH HPABCTBEHHOI'O ACIEKTa JESITEIIbHOCTH YEJIOBEKa B MEIUIMHE U
Oumosoruu;

4) 3CTeTHYECKOT0 BOCITIMTAHUSA:

MMOHUMaHWE POJIU OMOJIOTUH B POPMUPOBAHUHN ICTETUIECKOMN KYJIbTYPHI TUYHOCTH;

5) ¢pu3nyeckoro BocnuTanus, popMUPOBaHUsI KYJIbTYPbI 30POBbSI H YMOIHOHAIBLHOTO
0J1aronosyyus:



OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 370POBBIO M YCTAaHOBKA Ha 3/10pPOBBIM 00pa3 >KU3HU
(3m0poBOe mHTaHHWE, COONIOJCHWE TUTMEHHMYECKUX MPAaBWII M HOpPM, COATaHCHPOBAHHBIH PEKUM
3aHATUH U OTABIXA, peryigpHas (pu3nyecKas akTUBHOCTB);

OCO3HAHME IIOCIEACTBUI M HENPHUATHE BPEIHBIX TNPHUBBIYEK (YHOTpeOJICHHE aJKOroJs,
HapKOTHKOB, KypEeHHUE) U UHBIX (OPM Bpesa Al PU3NIECKOro U ICUXUUECKOrO 3/I0POBbS;

coOuo/ieHre TpaBuil OE30MacCHOCTH, B TOM YHCIIE HAaBBIKM 0€30MacHOTrO IOBEICHUS B
MIPUPOIHOM Cpeie;

c(OPMHPOBAHHOCTh HAaBbIKA pPE(IEKCUH, YIPaBICHHE COOCTBEHHBIM SMOLMOHAIBHBIM
COCTOSIHHEM,;

6) TPy/10BOT0 BOCIUTAHUS:

aKTUBHOE y4yacTue€ B pEIIEeHUM MPAKTHYECKHX 3a7ad (B paMKax CeMbU, 00pa3oBaTeIbHOMN
OpraHM3allM, HACEJIEHHOTO IIYHKTa, Kpas) OMOJOTMYeCKOW M 3KOJOTMYECKOW HaIpaBlIEHHOCTH,
MHTEpEC K IPAKTUYECKOMY U3Yy4EHUIO podeccuil, CBA3aHHBIX C OMOI0TrHeH;

7) IKOJIOTHYECKOT0 BOCITUTAHUS S

OpUEHTAlUsl Ha IMpPUMEHEHHE OWOJIOTMUECKUX 3HAHWW NpH pelIeHUH 3ajad B 00JacTu
OKpY>KarolleH Cpeibl;

0CO3HaHME HKOJIOTHUECKUX MPOOIIEM U MyTeH UX peleHHUs;

TFOTOBHOCTb K YYaCTHIO B IPAKTUUYECKON JAESITEIbHOCTU IKOJIOTUYECKOM HaIllpaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

OpHEHTAIlUsl Ha COBPEMEHHYIO CHCTEMy HAyYHBIX TIPEACTaBICHUH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS34X YeJIOBEKa ¢ IPUPOJHOM U COLIUAIBHOM CpeoH;

MOHMMAaHHE POJIA OMOJIOTUIECKOH HayKH B (POPMUPOBAHMH HAYYHOTO MHPOBO33PEHHS;

pa3sBUTHE HAy4YHOH r0003HATEIBHOCTH, HMHTEpeca K OHOJIOrMYecKod HayKe, HaBBIKOB
HCCIIEI0BATENbCKOM 1E€ATEIbHOCTH;

9) aganTanuu 00y4arIerocsi K H3MeHSIONIMMCS YCJIOBUSIM CONMAIbHOI M MPUPOXHON
cpelbl:

aJIcKBaTHasl OLIEHKA N3MEHSIIOIIMNXCS YCIIOBHI;

INPUHSTHE pelieHnsl (MHIMBUYabHOE, B IPYIIIE) B U3MEHSIOIINXCS YCIOBUSAX HA OCHOBAHUU
aHaiM3a OMOJIOTMUECKO H(pOopMaLNH;

IUTAHUPOBAaHWE JEMCTBMI B HOBOM CHUTyallMd Ha OCHOBaHUM 3HAHMA OHOJIOTMYECKHX
3aKOHOMEPHOCTEHN.

METAINPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yibTaThl OCBOEHHUS MPOrPaMMBbI MO OHOJOTUM OCHOBHOTO OOIIETro
oOpa3oBaHMs, JOJDKHBI OTpPaXXaTh OBJIAQJACHHE CIEAYIONIMMU YHUBEPCAIbHBIMU YUCOHBIMU
JNEUCTBUSIMU:

ITo3HaBaTebHBIC YHHBepPCAJbHbIC YUeOHbIe AeliCTBUS

1) 6a3oBble JIOTHYECKHUE [eiiCTBHS:

BBISIBIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIE TIPHU3HAKH OWOJOTHUYECKHX OOBEKTOB
(stBIICHUN);

YCTaHABIWBATh CYIIECTBEHHBIM TPH3HAK KiIaccH(HUKaui OHOJOTUYECKUX OOBEKTOB
(SIBJIEHU, TIPOIIECCOB), OCHOBAHMSI JJIsl 00OOIIECHUS U CPAaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIH3A;



C y4€TOM TMpPEIOKEHHOW OWOJIOTMYECKON 3aladdl  BBISABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B paCCMATPUBAEMBIX (PaKTaX U HAOTIOACHUSIX, MPEAJIaraTh KPUTSPUU ISl BBISIBIICHUS
3aKOHOMEPHOCTEH U IPOTHUBOPEUHI;

BBISBJIITH JIe(OUIUTEI WHPOPMAIIUHU, JTaHHBIX, HEOOXOJUMBIX JUIS PEIICHUS TOCTaBICHHON
3a/1a4u;

BBISIBJISITH TIPHUYMHHO-CJICICTBEHHBIC CBSI3U TMPU HM3YyYECHUM OHMOJOTHYECKHX SIBICHUU U
MPOIIECCOB, JCNIaTh BBIBOJBI C MCIOJb30BAaHUEM JICTYKTUBHBIX M WHIYKTHBHBIX YMO3AKIIOUCHHH,
YMO3aKJIIOUYCHH 110 aHAJIOTHH, POPMYITUPOBATH TUIIOTE3bI O B3aUMOCBSI3AX;

CaMOCTOSTEIIbHO BBIOMPATh CIIOCO0 pelieHus yueOHOM OMOIOTHYECKOH 3a/1aun (CpaBHUBATh
HECKOJIBKO BapHaHTOB pEIUICHHS, BBHIOMpATh HaWOoJiee MOAXOASIINN C y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHEB).

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

HCITOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEILCKII HHCTPYMEHT MTO3HAHNS,

(GopMyJIIPOBATh BOIPOCHL, (DUKCHPYIONIME pPa3pblB MEXKAY PEATbHBIM H IKEIATEIHHBIM
COCTOSIHHEM CUTYaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO yCTAaHABIUBATH UICKOMOE U JIaHHOE;

(dbopMUPOBATh TUTIOTE3Y 00 MCTUHHOCTUA COOCTBEHHBIX CYXKIEHUH, apryMEHTHPOBATH CBOIO
MTO3HIINIO, MHEHUE;

MPOBOAWTHh IO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHy HAOJIOJCHUE, HECIOKHBIN
OMOJIOTMYECKU HKCIEPUMEHT, HEOOINbIIOEe HCCIEAOBAHUE IO YCTAaHOBJICHUIO OCOOEHHOCTEH
OmMoI0rMYecKoro o0beKTa (mporecca) U3y4eHUs, TPAYNHHO-CIICICTBCHHBIX CBS3CH M 3aBUCUMOCTEH
OHOJIOTMYECKUX O0OBEKTOB MEXIY COOOI;

OIICHUBATh HAa MPHUMEHUMOCTh M JIOCTOBEPHOCTh HWH(OPMAIMIO, TOJIYYCHHYIO B XOJIC
HaOIIOJICHUS U DKCIICPUMEHTA;

CaMOCTOSITEIILHO (OPMYJIMPOBATh OOOOIICHUS W BBIBOJBI TI0 Pe3yJIbTaTaM MPOBEASHHOTO
HaONIO/IeHUs, SKCIEPUMEHTa, BIAJAETh WHCTPYMEHTaMH OIIEHKH JOCTOBEPHOCTH MOJYYEHHBIX
BBLIBOJIOB M 00OOIIIEHUHN;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWIee pPa3BUTHE OMOJOTHYECKHX TMPOIECCOB U HX
MTOCJICACTBYS B AHAJIOTUYIHBIX MJIA CXOHBIX CHTYAIIUSIX, & TAKXKE BBIIBUTATDH MPEAMOIOKCHIS 00 HX
Pa3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

3) padora ¢ unopmaunmeii:

MPUMEHSTh pPa3IMYHbIE METOJbI, WHCTPYMEHTBHI W 3alpoChl TpH TIOWCKE H O0TOOpe
Ouoornuyeckod MHPOpPMAMK WIM JAHHBIX U3 UCTOYHHKOB C YYETOM NpPEIONKEHHONW y4eOHOI
OMOJIOTMYECKOM 3aJ1auH;

BbIOMpaTh, aHAJM3UPOBATh, CHCTEMATHU3UPOBATh M WHTEPIPETHPOBATH OHUOIOTHUECKYIO
WH(OPMAIIHIO Pa3TMYHBIX BUIOB U (DOPM MPEICTABICHHUS;

HAXOJUTh CXOJHBIE apTyMEHTHI (MOATBEP)KIAIOIINE WU OMPOBEPrarollie OJHYy U Ty JKe
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANBbHYIO (QOpMY TpeACTaBleHUsS HHPOpPMAIUN U
WJUTIOCTPUPOBATH pPellacMbIe 3a/1a9M HECJIOKHBIMH CXEMaMH, THarpaMMaMi, HHOW TpaduKod U UX
KOMOHWHALIMSIMU,

OIICHUBATh HAJIEKHOCTh OHMOJIOTHUECKON HH(POPMAIMH TI0 KPUTEPUSM, MPEIONKCHHBIM
yUUTEeIeM UIH CPOPMYTUPOBAHHBIM CAMOCTOSITENHHO;

3aIIOMUHATh H CHCTEMATH3UPOBATh OMOJIOTHYECKYIO HH()OPMAIIHIO.

KoMMyHUKaTHBHBbIE YHHBepcaabHble Y4eOHbIe qelicTBUSA

1) oO1ienne:



BOCHPUHHUMATh U (POPMYJIUPOBATH CY)KJCHUS, BHIPAXKaTh SMOIMH B IPOLECCE BBIIOITHEHHS
MPAaKTUYECKHUX U Ja00paTOPHBIX padoT;

BBIpaXKaTh ce0st (CBOIO TOUKY 3PEHHMS) B YCTHBIX M MMCHbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIICHNUS, TOHUMATh 3HAYCHNE COIMAIbHBIX 3HAKOB,
3HaTh M PACIO3HABAaTh INPEIOCHUIKA KOHQIMKTHBIX CHUTyallMd W CMAT4aTh KOHQIIUKTHI, BECTH
MIEPErOBOPHI;

NOHUMAaTh HAMEPEHHsI JPYTUX, MPOSBIISATh YBOKUTEIHLHOE OTHOIIEHHE K COOECeTHHKY U B
KOPPEKTHOH Gopme GOopMyIHPOBATH CBOU BO3PAKECHUS;

B XOoJe auajora W (WJIM) AWCKYCCHHM 3aJaBaTh BONPOCHl IO CYIIECTBY OOCYXIaeMoi
OMOJIOTUYECKOI TeMbl M BBICKAa3bIBAaTh WJEH, HAIlEJICHHbIC HA pEIIeHUEe OMOJIOTMYECKOH 3a1a4uu U
HoJiepXKaHue OJlarokenaTeIbHOCTH OOIIeHYS;

COIIOCTABJIATh CBOM CYXACHUS C CYXKACHUSMH APYTUX YYaCTHHUKOB JUAIOra, 00HApYKUBATh
pas3Iuyuue U CXOJCTBO MO3UIIHIA;

nyOJIMYHO  TIPEACTABIATH  PE3yJbTAThl  BBINOJIHEHHOTO  OHMOJIOTMYECKOTO  OTbBITa
(9KCIIEepHMEHTA, HCCIIEI0BAHNUS, TPOCKTA);

CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad MPEe3CHTAUN |
0COOCHHOCTEH ayJUTOPHH U B COOTBETCTBHU C HUM COCTABIISITh YCTHBIC M IMUCHMEHHBIE TEKCTHI C
MCTIOJIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPHAIIOB.

2) coBMeCTHasl J1eATeJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHIYaJbHOH PaOOTHI MpHU
pELICHUN KOHKPETHOM OMOJIOTHMYECKOi MpoOJIeMbl, 0OOCHOBBIBAaTh HEOOXOIMMOCTH MPUMEHEHHS
IpYNIOBBIX (hOpPM B3aUMOJECHCTBUS IPY PEIICHNH ITOCTABIICHHOHN y4eOHOH 3a/1a4H;

NPUHUMATh LEJNb COBMECTHOW JEATENFHOCTH, KOJUIGKTUBHO CTPOUTH NEHCTBHS IO €€
JTOCTIDKEHHIO: PaCIpEAesATh POJIH, IOTOBAPUBATHCA, 00CYKAATh MPOIECC U Pe3yIbTaT COBMECTHOU
paboThl, yMeTh 0000maTh MHEHUS HECKOJBKHX JIO/ICH, MpPOSBISATH TOTOBHOCTH PYKOBOAWTH,
BBITIOJIHATH TIOPYYEHUS, TOTIHHATHCS;

IUIAHUPOBATh OPraHU3allMI0 COBMECTHOH paboOThl, ONpeneisaTh CBOIO poib (C Y4ETOM
MPEINOYTEHUI 1 BOBMOKHOCTEH BCEX YYaCTHUKOB B3aMMOJICHCTBUS), PACIIPENIENIATh 3aJaul MEKIY
YJieHaMHd KOMaH/[Ibl, Yy4acTBOBaTh B I'PYNIOBBIX (Gopmax paboTsl (00CykIeHHUs, OOMEH MHEHHUIMH,
MO3TOBBIE IITYPMBI B HHBIE),

BBITIOJIHATh CBOKO YacTh pPabOTHl, IOCTHTaTh KAYeCTBEHHOTO pE3yJbTaTa IO CBOEMY
HaNpaBJICHUIO U KOOPJMHUPOBATH CBOM JIEUCTBUS C APYTUMH WiEHAMHU KOMaHIbl;

OILICHUBATh KAYeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
c(OpMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS, CPABHUBATh PE3yJIbTaThl C UCXOIHOM 3a1aueit
Y BKJIQJI K&KIOTO WICHa KOMaH/bI B JOCTIDKEHHE PE3yJIbTaTOB, Pa3AeisaTh chepy OTBETCTBEHHOCTH
U TIPOSIBIIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIepe/1 IPYMIIOii;

OBJIA/IETh CUCTEMOH YHHBEPCAJIbHBIX KOMMYHHKATUBHBIX JEMCTBUH, KOTOpas 00ecreunBaeT
c(OPMHPOBAHHOCTH COLMATIBHBIX HAaBBIKOB U AMOIIMOHAILHOT'O UHTEJIEKTa 00YyJatoIIXCsl.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA

Camoopranusanus:

BBISIBJIATH HpO6J’IeMBI IJi1 peIICHUSA B JXKH3HCHHBIX M yqe6HI)IX CUTyaluAax, HCIOJIb3YyA
OuoJIOTNYeCKHe 3HAHMS,

OPUECHTHUPOBATHCA B PA3JIMYHBIX IMOAXO0AAaX IMPHUHATHA pemeHHﬁ (I/IH)II/IBI/I)IyaJ'IBHOG, IIPHUHATHEC
peleHus B rpymIie, NPUHATHE PELIeHUH Tpynmnoi);



CaMOCTOSITEIIbHO COCTABJIAThH aJITOPUTM PEIICHUS 3a1a9u (MJIU €r0 9acTh), BRIOUpaTh CIIOCO0
pemieHusT y4yeOHOM OHMOIIOTHYECKON 3amaud C y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraéMble BApUaHThI PEILICHU;

COCTAaBJIATh IUJIAH JEHCTBHH (IUTaH peanu3alii HAMEYEHHOTO alTOpUTMAa pPELICHHS),
KOPPEKTUPOBATh MPEJIOKEHHBIN AITOPUTM C YUETOM MOTYUYEHHS] HOBBIX OMOJIOTMYECKUX 3HAHUN 00
M3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJIQJIETh CIIOCOOAMU CAMOKOHTPOJISL, CAMOMOTHBAIINH U PEIICKCHH;

JIaBaTh OLIEHKY CUTYallMu U MIPeJUIarath IiaH e€ N3MEHEHUS;

YUUTBHIBaTh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUN
y4eOHOU OMOJIOTUYECKON 3a/1aud, aJalTHPOBATh PEIICHNE K MEHSIOIUMCS O0CTOSTEIHCTBAM;

OOBSACHATh MPUYMHBI JOCTUXKEHHS (HEIOCTH)KEHHUS) PE3yJIbTaTOB JEATENIbHOCTH, /1aBaTh
OIICHKY MIPHOOPETEHHOMY OITBITY, YMETh HAXOJAUTh MMO3UTHBHOE B MTPOU3OIIC/IIICH CUTYAIIHH;

BHOCHTb KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHHUBIIUXCS
CUTYyaIlii, YCTAHOBIICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE Pe3yJIbTaTa LIEIH U YCIOBUSIM;

pa3nu4aTh, HA3bIBaTh U YIPABIATH COOCTBEHHBIMHU IMOIUSMHU U SMOIUSIMU JIPYTHUX;

BBISBJISITH U aHATM3UPOBATH IPUYUHBI YMOLIUK;

CTaBUTH ce0s HA MECTO JIPYrOTO YeIOBEKa, MOHMMATh MOTHBBI 1 HAMEPEHUS APYTOTO;

PEryJIUpoBaTh COCO0 BBIPAKEHUS SMOLIMA.

[IpunsaTHe ceds U APYrux

OCO3HAHHO OTHOCHUTBHCA K JPYrOMY UYE€JIOBEKY, €r0 MHEHHUIO;

MPU3HABAaTh CBOE MPABO Ha OMMOKY U TAaKOE e MPABO JIPYroro;

OTKPBITOCTh Ce0€ U APYTUM;

0CO3HABaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHUBEPCAIbHBIX YUYEOHBIX PETyNATUBHBIX JEHCTBHI, KOTOpas
obecrnieunBaeT (HOPMHUPOBAHKIE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSIS TIO3HIIHSI TNIHOCTH ),
W OKU3HEHHBIX HAaBBIKOB JUYHOCTH (ympaBlieHUss co00#, CaMOJUCHHIUIUHBL, yCTOHYHBOTO
TTOBEJICHUSA ).

MNPEAMETHBIE PE3YJIBTATbBI

[IpeamerHble pe3ysbTaThl OCBOEHHUS NPOTpaMMBbl 1O OMOJIOTMM K KOHIy OOyuyeHHs B 6
KJ1acce:

XapaKkTepu3oBaTh OOTAaHMKY Kak OMOJIOTMYECKYIO HayKy, €€ pas3zeibl M CBSI3U C JPYTUMHU
HAayKaMU U TEXHHUKOM;

IIPUBOJIUTH IPUMEPHI BKIIaAa poccuiickux (B ToMm uncie B. B. Jlokyudaes, K. A. Tumupsses,
C. I'. HaBammn) u 3apyOexHbIx Yu€HbIX (B ToM umcie P. I'yk, M. Mansnuru) B pa3Butue Hayk o
pacTeHusIX;

MPUMEHSTh OMOJOTHYEeCKHe TEPMHUHBI U MOHSTUA (B TOM yucie: OOTaHUKA, pacTUTENbHas
KJIETKa, pacTUTeNbHas TKaHb, OPraHbl PACTEHU, CUCTEMA OPTaHOB PACTEHUs: KOPEHb, OOET MOYKa,
JIUCT, BUJOU3MEHEHHBIE OpPTraHbl, LIBETOK, IUIOJ, CEMs, PAaCTUTEIbHBIA OpraHWU3M, MHHEPAJIbHOE
nuTaHue, (OTOCHUHTE3, IbIXaHWE, POCT, pPa3BUTHE, PA3MHOXKEHHE, KJIOH, pa3Jpa)XMMOCTb) B
COOTBETCTBHUHU C MOCTABJICHHOM 33/1a4€il U1 B KOHTEKCTE;

OIKCBHIBATH CTPOCHHE M JKU3HEAEATENIbHOCTh PACTUTENBHOTO OpraHuzMa (Ha mpumepe
MTOKPBITOCEMEHHBIX WJIM I[BETKOBBIX): MOIJIOIIEHWE BOJbI U MUHEPAJIbHOE MUTaHUE, (POTOCHUHTE3,
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IbIXaHUE, TPAHCIOPT BEILECTB, POCT, Pa3MHOKEHHUE, PAa3BUTHE, CBA3b CTPOEHUS BETETATUBHBIX U
TCHEPATUBHBIX OPTraHOB PACTCHUN C UX (PYHKLHUSIMH;

pas3InyaTh U ONMCHIBATH JKUBBIE U repOapHbIe FIK3EMIUISIPhl pACTEHUH 10 3a/JaHHOMY ILIaHy,
YaCTH PaCTEHUH 10 H300paKEHUAM, CXEeMaM, MOJIEIISIM, MYJISDKaM, pelibeHbIM TabIuIaMm;

XapaKTepu30BaTh IPU3HAKU PACTEHUIl, YPOBHU OpraHU3allMM PACTUTEIBHOIO OPraHHU3Ma,
YaCTH pAaCTEHUI: KJIETKU, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpaBHUBATb PaCTUTEIIbHbIE TKAHU U OPTaHbl PACTEHUN MEXKIY COOOM;

BBINOJIHATh MPAKTUYECKHEe M JIabopaTopHbIE PaboThl MO MOpdosoruu U (HU3NOIOTUU
pacTeHuil, B TOM uucie paboTbl C MHUKPOCKOIIOM C IOCTOSIHHBIMHM ((PMKCUPOBAaHHBIMH) U
BPEMEHHBIMH MHUKpOIIpENiapaTaMH, HCCIIE0BATENbCKUE pabOThl C UCIONB30BAaHUEM NPHOOPOB U
MHCTPYMEHTOB LIU(PPOBOI J1abOpaTopuy;

XapaKTepu30BaTh MPOIECCHl KU3HENSATCIPHOCTH PACTEHHH: MOIJIOIMIEHHE BOABI U
MUHEpaJIbHOE NHUTaHUE, (OTOCHHTE3, JbIXaHHE, POCT, Pa3BUTHE, CIOCOOBI €CTECTBEHHOIO U
MCKYyCCTBEHHOTO BETETAaTHBHOTO pPa3MHOXKEHHs, CEMEHHOE pa3MHOXeHHe (Ha Tmpumepe
MOKPBITOCEMEHHBIX, WIIH IIBETKOBBIX);

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBS3M MEXAY CTPOCHHEM W (YHKIMSIMH TKaHEH M
OpPraHOB PacTEHH, CTPOCHUEM U KHU3HEIEATEIbHOCTHIO PACTEHUH;

KJIaccu(UIUPOBATh PACTECHHS U MX YaCTH IO Pa3HbIM OCHOBAHUSIM;

OOBSICHATB POJIb PACTEHUH B IPUPOJIE U )KU3HU YEJIOBEKa: 3HauUeHHe (POTOCUHTE3a B IPUPOJIE
M B JKU3HU YEIIOBEKAa, OMOJIOTMYECKOE M XO3SIMCTBEHHOE 3HAu€HHE BUIAOM3MEHEHHBIX MOOETOB,
X034HCTBEHHOE 3HAUYCHUE BEreTaTUBHOTO Pa3MHOXKEHHUS;

NPUMEHSTH OJTYYCHHBIC 3HAHUS JJIS1 BBIPAIIMBAHUS H PA3MHOXKEHUS KYJIbTYPHBIX PaCTCHHIA;

UCIOJIb30BaTh METO/bl OMOJIOTHM: NPOBOAUTH HAOIIOAEHUS 3a PACTEHUSMH, OINUCHIBATH
pacTeHus U UX 4acTH, CTAaBUTh MIPOCTEUIINE OMOJIOTUIECKHE OIBITHI U AKCTIEPUMEHTHL

coOnrofath MpaBwia 0Oe30macHOro Tpyaa mpu paboTe ¢ ydyeOHBIM U J1aOOPaTOPHBIM
000pyJIOBaHUEM, XHMHUYECKOH TIOCYIOH B COOTBETCTBHM C HHCTPYKIMSIMH Ha YpOKE H BO
BHEYPOUYHOH /1€ TEIbHOCTH;

JIEMOHCTPUPOBATh HAa KOHKPETHBIX NpPUMepax CBs3b 3HAHUIN OHMOJIOTUM CO 3HAHWSIMH II0
MaTeMaTHke, reorpaduu, Tpyay (TEXHOJIOIMH), MPEIMETOB I'YMaHUTAPHOIO IMKJIA, Pa3IMYHBIMU
BUJIAMH UCKYCCTBA;

BJIJIETh NMpUEMaMH paboThl ¢ OHOIOruueckoi nHpopmanuen: GopMyIupoBaTh OCHOBAHUS
JUIs U3BJICUSHUS U 00001eHUS MH(POPMALIUU U3 IBYX HCTOYHUKOB, TPe0Opa30BbIBaTh HHPOPMALIUIO
U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOLIEHHUS, UCTIOIb3Y s MOHATUHHBIN anmapar U3y4aeMoro
paznena OMOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHHUE

6 kJacc
Ne 9
° HanMeHoBae JIEKTPOHHBIE (UG POBbIE)
n/ TeMEL o0pa3oBaTe/bHbIE PeCypChl
n KonTpoabHble IIpakTnyeckue JlaGopaTopHbie
KoimmuecTBo
padoThI padoThI padoThI
4acoB
Pasnea 1. PacTuTe1bHBIN OPpraHusm
1 PacturenbHbIM 9 1 4 bu6mmoreka [IOK
| OpraHusm https://m.edso0.ru/7f4148d0
Hroro no pazneny 9
Paznen 2. CtpoeHue 1 MHOrooOpa3ue NOKPbHITOCEMEHHbIX PACTEHH I
Crpoenue u
) MHOT000pasue 1 9 bubmuoreka [JOK
" | MOKPBITOCEMEHHBIX https://m.edsoo.ru/7f4148d0
pacTeHui
Hroro no pazgeny 11

Paspnen 3. ’/KusHenesTeIbHOCTh PACTHTEIBHOI0 OPraHu3Ma


https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
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opraHusma

Hroro no pazgeny 14

Bcero 34 15
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NNEPEYEHb (KOAUDPUKATOP) PACIIPEJEJIEHHBIX 110 KIIACCAM
MMPOBEPSEMBIX TPEGOBAHUMH K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJILHOI ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS U

IJIEMEHTOB COAEPKAHMUSA 110 BUOJIOI'MU

6 KJIACC IlpoBepsiembie TpeOOBaHMsI K Pe3yJIbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHOM

POrPaMMBbI
[IpoBepsieMbie MpeIMETHBIE PE3yJIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
Koz HPOrpaMMbl OCHOBHOTO 0OIIEr0 00pa3oBaHus
IPOBEPSEMOTO
pe3yJibTara
1 PacturenpHblil Opranuszm

1.1
XapakTepru3oBaTh OOTAHUKY KaK OMOJOTHYECKYIO HAyKy, €€ pa3/iesibl U CBSI3H C
JIPYTUMH HayKaMU M TEXHUKOM

1.2
[IpuBoauTh NpHUMepHI BKIaAa poccuiickux (B ToM uucie: B.B. Jlokyudaes, K.A.
Tumupszes, C.I'. Hapamun) u 3apy06exHsix (B Tom uucine: P. ['yk, M. Manbnuru)
YYEHBIX B Pa3BUTHE HAYK O PACTEHUSX

1.3
[TpumeHsITh OMONOTHYECKUE TEPMUHBI U TIOHATHUSA (B TOM uncie: O0TaHHKa,
pacTuTenbHas KJIETKa, paCTUTENbHAS TKaHb, OPraHbl PACTEHUH; CHCTEMa OPTaHOB
pacTeHust — KOpeHb, OOeT, MoYKa, JUCT, BUTOU3MEHEHHbIE OpTraHbl, IBETOK, IO/,
CeMsT; PaCTUTENLHBI OPraHN3M, MUHEPAIBHOE MMUTaHue, OTOCUHTE3, IBIXaHUE,
POCT, pa3BUTHE, Pa3MHOXKEHHE, KJIOH, pa3pa)kUMOCTh) B COOTBETCTBUU C
MOCTABJICHHOM 3a71aueii 1 B KOHTEKCTE

1.4
OnwuchIBaTh CTPOCHUE M KU3HEIEATEIILHOCTh PACTHTEIBHOTO Opranu3Ma (Ha
IIpUMepe NOKPHITOCEMEHHBIX MM I[BETKOBBIX): MOTJIOLIEHUE BOJIbI U
MUHEpaJIbHOE TUTaHue, HOTOCHHTE3, AbIXaHUEe, TPAHCIIOPT BEIIECTB, POCT,
pa3MHOXKEHUE, Pa3BUTHE; CBSI3b CTPOCHHS BET€TaTUBHBIX U T€HEPATHBHBIX
OpPTraHOB PACTEHUH C UX (QYHKITUIMHU

1.5 .
PazniuaTh 1 ONMMCHIBATE )KUBBIE U TepOapHbIe YK3EMILPHI PACTCHUH 110
3aJJaHHOMY ITUTaHy, YaCTH PACTEHUI MO U300PKEHUSIM, CXeMaM, MOJACIISM,
MyJIsKaM, pebeHbIM Tabaunam
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1.6

XapakTepu30BaTh NPU3HAKKU PACTEHUN, YPOBHH OpPraHNU3aliy PACTUTEIBHOIO
OpraHu3ma, YaCcTH PaCTCHHUH: KJIETKH, TKaHU, OPTaHbl, CACTEMbI OPTaHOB,
OpraHu3M

1.7

CpaBHUBaATh pacTUTENbHBIC TKAHU U OpraHbl PACTEHUN MEXIy cOO0M

1.8

BeimonHATE npakTHYecKne U 1abopaTopHbIie paboThl O MOP(OIOTHH U
(bu3MONOTHH PacTEHH, B TOM YUCIIe paOOThI C MUKPOCKOIIOM

C MOCTOSTHHBIMH ((DUKCUPOBAHHBIMH) M BDEMEHHBIMUA MUKpPOTIpENapaTamMH,
HCCIIeIOBATENLCKHE PAOOTHI C UCIIOIH30BAHUEM MPUOOPOB U HHCTPYMEHTOB
nudpoBoii maboparopun

1.9

XapakTepu3oBaTh MPOIECCHI )KU3HEACATEIILHOCTH PACTEHUM: MTOTJIOMICHUE BOJIBI 1
MUHEpaJbHOE NMUTaHUE, (POTOCUHTE3, JBIXaHHE, POCT, Pa3BUTHE, CIIOCOObI
€CTECTBEHHOI'0 U UCKYCCTBEHHOT'O BET€TATUBHOTO Pa3MHOXKECHHS; CEMEHHOE
pa3MHOXKeHHe (Ha MpUMepe MOKPHITOCEMEHHBIX MM I[BETKOBBIX)

1.10

BBISBIATE TPUYUHHO-CIIEICTBEHHBIC CBSI3U MEXKIY CTPOCHUEM U (QYHKIHUAMU
TKaHEW U OpraHoOB PaCTEHUM, CTPOCHHEM
U KU3HEIEATEIbHOCTBIO PACTEHUI

111

KHaCCI/IQ)I/IHI/IpOBaTL PaCTCHUA U UX YaCTHU I10 Pa3HbIM OCHOBAHUAM

1.12

OOBACHATH POJIb PACTEHUI B IPUPOJE U KU3HHU YEJIOBEKa: 3HaUeHHE (DOTOCUHTE3A
B IIPUPOJIE U B )KU3HU YEJIOBEKa; OMOIOTHYECKOE U X03HCTBEHHOE 3HaUeHNE
BUIOU3MCECHCHHBIX HO6€FOB;

XO35IIICTBEHHOE 3HAaYEHHNE BET€TATUBHOIO Pa3MHOXKEHUS

1.13

[IpuMeHATH MOJIyYEHHBIE 3HAaHUS IS BBIPALMBAHUS U PA3MHOKEHUS KYJIbTYPHBIX
pacTeHui

1.14

Hcnonbs30BaTh METOBI OMOJIOTHH: TIPOBOIUTEH HAOIIOACHUS 32 PACTCHUSIMHU,
OTMCHIBATh PACTEHUS M UX YACTH, CTABUThH MPOCTEiIINe OMOJOTHYECKHE OTBITHI U
IKCTIEPUMEHTHI

1.15

Cobronate npaBuiia 6€30MacHOTO TpyZa MpH padoTe ¢ yueOHbIM U
1ab0paTOPHBIM 000PYI0BAHUEM, XUMUYECKOM TTOCYI0N B COOTBETCTBHH C
MHCTPYKIMSAMHU Ha YPOKE U BO BHEYPOUHOH JI€ATEIILHOCTH
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1.16

JleMOHCTpUpOBaTh Ha KOHKPETHBIX IPUMEPAX CBSI3b 3HAHUN OHOJIOTHH CO
3HAHUSMH 10 MaTeMaTUKe, reorpaduu, TEXHOJIOTUH, MPEAMETaM TYMaHUTAPHOTO
LMKJIA, C Pa3IMYHBIMU BUJJAMHU HCKYCCTBa

1.17

Bnamets npuemamMu paboThl ¢ OMOIOrHYecKoi HHpOopManuei: GopMyIupOBaTh
OCHOBAHUS JJISl U3BJICUCHUS U 00001IeHHsT HH(POPMALIUU U3 IBYX UCTOYHUKOB,;
peoOpa3oBhIBaTh HH(GOPMAIIHIO U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3I[aBaTL IMUCbMCHHBIC 1 YCTHBIC COOGH_ICHI/DI, rpaMOTHO HCIIOJIB3YyA
MMOHATHUHBINA armapar u3ydacMoro pasacia OHoJI0run

HpOBepﬂeMHe QJICMCHTBI COACPIKAHNA

Kon Kon [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pazzneina IIPOBEPSAEMOTO
DJIEMEHTA
1 PactuTenbHblil Opranusm
1.1 boranuka — Hayka o pactenusix. Pazaensl 6oranuku. CBs3b
OOTaHUKHU C IpyIMMHU HayKaMH U TeXHUKOH. OO11e Mpu3HaKku
pacTeHuit
1.2 PasznooOpasue paCTCHHIA. YpoBHH OpTaHU3aIuN
PacTUTEIBHOTO OpraHu3Ma. Beiciiue u Hu31me pacTeHusl.
CnopoBble U CEMEHHBIE PaCTEHUS
1.3 PacturenbHas kietka. M3ydyeHne pacTUTENBHON KIETKH MO
CBETOBBIM MUKPOCKOIIOM: KJIETOYHAasi 000JI04Ka, AP0, LUTOIIa3Ma
(mmacTuabl, MUTOXOHPUH, BAaKyOJIH C KJIETOUHBIM COKOM).
PacturenbHble TkaHn. OYHKINH PACTUTENIBHBIX TKAHEH
1.4 Opransl 1 CUCTEMBI OPraHoOB pacTeHuil. CTpoeHHe OpraHoB
pPacTUTEIBLHOTO OpPraHU3Ma, UX poJib U CBA3b MEXKIY cO00
2 CtpoeHue U )KU3HEeATENbHOCTh PACTUTENILHOTO OpraHu3Ma
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2.1

[Turanue pactenus. KopeHb — opran mouyBeHHOTO (MUHEPAIBHOTO)
nutanus. KopHu u KopHeBble ccTeMbIl. Buabl KOpHEN U TUIIBI
KOPHEBBIX cUCTeM. BHeliHee u BHyTpEeHHEE CTPOSHHE KOPHSI B
cBsi3U ¢ ero pyHkiusaMu. KopaeBoit uexnk. 30HbI KOPHS.
Kopuessie Bosocku. Poct kopHs. [Toriomnienre KOpHIMEU BOJIBI U
MHUHEpAJIbHBIX BEIIECTB, HEOOXOIUMBIX PACTEHUIO

(xopHeBoe JaBieHue, ocMoc). Bunonzmenenue kopHei

2.2

[Toua, ee mogopoaue. 3HaueHne 0OpabOTKHU MOYBbI
(oxyunBaHHE), BHECEHHS YA0OPEHMIA, TPOPEKUBAHUS IIPOPOCTKOB,
II0JINBA JJIs1 )KU3HU KYJIBTYPHBIX PACTEHUMN.

I'mppononuka

2.3

[ToGer u moukwu. JIMCTOPACIIONOKEHHUE U JINCTOBAsE MO3anKa.
Crtpoenue u GpyHKIMH TUCTa. [IpOCTBIC U CIIOKHBIE JIUCTHSI.
BunonsMeHeH sl TUCTHEB.

Oco6eHHOCTH BHYTPEHHETO CTPOCHHMS JINCTA B CBSI3U C €T0
(GyHKIUAMU (KOXKHIIA U YCThHIIA, OCHOBHAS TKaHb JIMCTA,

MPOBOASIINE TyYKH). JIUCT — Opran BO3yIIHOTO MUTAHUS.
dotocunTe3. 3HaueHne POTOCHHTE3A
B IIPUPOJIC U B )KU3HH YEIOBEKA

24

Jbixanue pactenus. [Ipixanue KopHs. PbIxjaeHue nousbl s
YITyUIICHUS IbIXaHUsI KOPHEH. Y CIIOBUS, PETISITCTBYIOIINE
JBIXaHUIO KopHeH. JIMcT kak opraH abIxaHust (yCThUUHBINA
anmnapar). [loctynienue B 1ucT atMocepHoro Bo3ayxa. CunpHas
3allbIJICHHOCTh BO3/yXa KaK MPEIATCTBHUE JJIS AbIXaHUS JIUCTHEB.
Crebenpb Kak OpraH JbpIXxaHus (HaJIuuue YCThUIL B KOXKHUIIE,
yeyeBrueK). OCOOEHHOCTH JIbIXaHUs pacTeHU. B3aumocss3b
JBIXaHUS pacTEeHUs C POTOCUHTE30M
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2.5

Tpancnopt BemiecTB B pacteHnu. Heoprannueckue (Boaa,
MUHEpaJIbHBIE COJIM) ¥ OpraHuYecKue BeriecTBa (OeNKu, )KUPHI,
YTJIE€BO/Ibl, HyKJICMHOBBIE KUCJIOThI, BATAMUHBI U IPYTUE) PACTCHHUS.
CBsI3b KJIETOYHOTO CTPOEHUS cTebs ¢ ero pynkuusimu. Poct
ctebns B anuny. Kietounoe ctpoenue crebiist TpaBSHUCTOTO
pacTeHus: KOXKHIIA, TPOBOSIINE ITyYKH, OCHOBHAS TKaHb
(mapenxuma). Kiierounoe crpoenue ctedisi APEBECHOTO PACTCHHUS:
Kopa (mpoOka, 1y0), kamOwmii, IpeBecuHa U cepAneBuHa. PocT
cTeOJIsI B TOJIIMHY

2.6

[TpoBoasimue TkaHU KOpHA. TpaHCIOPT BOJBI M1 MUHEPATbHbIX
BEILIECTB B pACTEHUU (COCY/IbI IPEBECUHBI) — BOCXO/ISIIINI TOK.
Hcnapenue BoJibl yepe3 credelnb U JTUCThs (TpaHCIIUpaLus).
Perynsuus ucnapeHus BoJibl B pacTeHUU. BiusHue BHEIIHUX
yCJIOBHMI Ha HCHIapeHue BO/bL. TpaHCIOPT OPraHNYeCKUX BELIECTB B
pacTeHHuu (CUTOBUIHBIE TPYOKH J1yOa) — HUCXOJSIIHUM TOK.
[Tepepacnpenenenue u 3anacaHue BELECTB B PACTEHUH.
Bunonsmenennsie noderu: KOpHeBuIlE, KiIyOeHsb, TykoBuna. Mx
CTPOCHUE;

OMOJIOrMYecKOe U X035UCTBEHHOE 3HAUEHUE

2.7

Poct pactenust. O6pa3oBarenbHble TKaHu. KoHyc HapacTaHus
no0era, pocT KOHYMKa KOpHs. BepXyieunslil 1 BCTaBOUHBIN POCT.
Poct xopHs u cTebnst B TonmuHy, kKamOuid. O0pa3zoBaHuE TOIUIHBIX
KOJIEIl Y IPEBECHBIX pacTeHUH. BiusHue puroropMoHoB Ha pocT
pactenus. PoctoBble nBukeHus pacreHuil. Pazsutue nodera

U3 Mouku. BeTBrneHue moberoB. YpaBieHHE POCTOM PACTEHHUS.
®opmupoBaHue KpoHsl. [I[puMeHeHre 3HaHUN O pOCTE PACTEHHUS B
CeNbCKOM X03siiicTBe. Pa3BuTHE OOKOBBIX MTOOETOB
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2.8

Pasmuoxenue pacrenus. BereratuBHoe pa3sMHOXEHHE LIBETKOBBIX
pacTeHull B ipupojie. BeretaTuBHOE pa3MHOKEHHUE KYJIbTYPHBIX
pactenuii. Knonsl. CoxpaHeHue npru3HakoB MaTEPUHCKOTO
pacTeHus. X0351MCTBEHHOE 3HAUEHUE BET€TaTUBHOI'O Pa3MHOXKEHHS.
CemeHHOE (TeHEPATHBHOE) pa3MHOKEHHUE pacTeHui. [[BeTku n
cougerus. OnbuieHue. [lepekpecTHoe onbuieHUE (BETPOM,
JKUBOTHBIMH, BOJIOI) U camoonbuieHne. J[BOHHOE OII0J0TBOPEHHUE.
HacnenoBanue npusHakoB o0oux pacrenuii. O6pa3zoBaHUE IUI0I0B
u cemstH. Tunsl maoa0B. PacripocTpanenue miooB U CEMSH B
npupose. CocTaB v CTpOEHUE CEMSIH. Y CIIOBUS ITPOPACTAHUS
cemsH. [TogroroBka cemsiH k noceBy. Pa3Butie npopocTkos

2.9

Pa3Butue pacrenus. Pa3Burue nerkoBoro pacreHusi. OCHOBHbIE
nepuoibl pa3Butud. L{uki pa3BUTHS IBETKOBOTO pACTEHUS.
Bnusiaue ¢akTopoB BHEIIHEH cpeibl Ha pa3BUTHE IIBETKOBBIX
pactenuii. JKuzneHusie (hOpMBI [IBETKOBBIX PACTECHUI




