eocyoapcmeenHoe 010ddcemHuoe obueoopazosamenvhoe yupescoeHue Camapcrou obracmu
cpednsisn obweobpasosamenvras wkona « Oopazosamenvhuwiti yenmpy c. boeamoe
MyHUuyunaivro2o paiiona boeamosckuti Camapckoii ooracmu
umenu I'eposi Cosemckoeo Coroza [lasnosea Barenmuna Bacunvesuua

ITPOBEPEHO YTBEPXJIAO
3am. qupekropa o YBP Hupexrop
T'BOY COHI «Omy c. boratoe
I'ypbanosa B.A.
(moamuck) XosnonenuHa [0 .A.
28.08.2025 (moamuce)
[Tpuka3 106/04-ym ot 29.08.2025
XonogeHuHa HO_ A
C=RU, OU=agupeKTop WKonskl,
0="TBOY COLL "Ou" c.
BoraTtoe", CN=XonoaeHuHa
XonopeHuHa FO_A_ KO A _, E=bogatoe@63edu.ru
s1 NOATBEp)KAao 3TOT
AOKYMEHT

MEeCTO noanmcaHus
2025-10-13 11:48:17

AJJAIITUPOBAHHAS PABOYAS TPOTPAMMA
y4eOHoro npeamera «buosornm»
OCHOBHOE 00111ee 00pa3oBaHue
(ypoBeHb 00pa3oBaHMs)

6 KJIacc

2025 - 2026

Paccmotpena Ha 3acenanuu [1IMO yuuteneil MaTeMaTHKU U IPEIMETOB
(Ha3BaHUE METOAMYECKOTO OOHETUHEHUS)
€CTECTBEHHO-HAYYHOH HANIPABJIEHHOCTH

ITporoxon Ne 1 ot 27.08.2025
PykoBogutens [IIMO IImoTankoBa M.A.
(monmuce)




1.COAEPKAHUE YYEBHOI'O IIPEIMETA

PacruresIbHBINA OPraHu3m

boranuka — Hayka o pacTteHusix. Pazmensl GoraHuku. CBsi3b OOTaHUKHU C JAPYTHMHU
HayKaMH 1 TeXHUKOW. OO1Ine Npru3HaKu pacTeHU.

Pa3zHooOpa3ue pacTeHuil. YPOBHU OpraHU3allMM PacTUTENFHOIO OpraHu3Ma. Bricmme u
Huzmue pacteHus. CropoBble U CEMEHHBIE PACTEHUS.

PactutenbHas knerka. V3ydyeHue pacTUTENbHOW KIETKM IOJ CBETOBBIM MHUKPOCKOIIOM:
KJIeTOYHasi 000J0YKa, sApo, IUTOIUIa3Ma (IJIaCTUbl, MUTOXOHJIPHUH, BAaKyOJU C KIETOYHBIM
cokoM). PacturenbHble TKaHU. OYHKIMU PACTUTENIBHBIX TKaHEH.

Oprassl ¥ CUCTEMBI OPTaHOB pacTeHnil. CTpoeHUEe OpraHOB PACTUTEIBHOTIO OpraHnu3Ma, ux
POJIb U CBSI3b MEXKIY COOOH.

Jlabopamopuwvie u npaxmuueckue pabomol.

N3y4yeHre MUKPOCKOIIMYECKOTO CTPOEHHUS JIMCTa BOAHOTO PACTEHUS DIIO/EH.

W3ydeHue cTpoeHus pacTUTENIbHBIX TKaHEeH (MCII0JIb30BaHUE MUKPOIIPENapaToB).

M3yueHne BHEUIHETO CTPOCHMS TPABSIHUCTOTO ILBETKOBOI'O pAacTEHHs (HA YKMBBIX WM
repOapHbIX SK3eMIUIIpax pacTeHMi): MacTylIbsi CyMKa, pelbKa IUKas, JIOTUK €IKUNA U Ipyrue
pacTeHus.

OObHapyxeHne HeOPraHMYeCKUX U OPraHUYECKUX BEILECTB B PACTEHUHU.

DKCKypcuu unu 6u0eoIKCKypcuu.

O3HaKOMJIEHHE B IIPUPOJIE C [IBETKOBBIMU PACTEHUSMHU.

2. CrpoeHue H MHOroo0pa3ne NOKPbITOCEMEHHbBIX PACTEHU I

Crpoenue cemsiH. CocTaB ¥ CTPOCHUE CEMSH.

Bunel kopHe M THUIIBI KOPHEBBIX CHCTeM. Buaonmsmenenus kopHel. KopeHb — opran
MOYBEHHOTO (MHHEpanbHOro) nuranus. Kopau u kopHeBble cucTeMbl. BHeliHee 1 BHYyTpeHHee
CTpOCHHE KOpHA B CBs3U C ero ¢yHkuuaMu. KopHeBoil uexnmuk. 30Hbl KopHs. KopHeBble
Bosiockd. Poct kopHs. IloriomieHne KOpHSIMH BOJABI U MHUHEPAIbHBIX BEIIECTB, HEOOXOAMMBIX
pacTeHuIo (KOpHEBOE JaBlieHHe, 0cMOC). Buonsmenenue KopHeu.

[ToGer. Pa3zButue nobera u3 nouku. CtpoeHue crebiist. BHeniHee 1 BHyTpeHHEE CTPOEHUE
mucta.  BugoumsmeHeHus 1oOeroB: KOpHEBMINE, KiIyOeHb, JykoBuma. Mx crpoeHme,
Ouonoruueckoe U xo3siiictBeHHoe 3HaueHue. [lober u mouku. JIucropacnonokeHue U JUCTOBas
Mo3auka. Ctpoenue u ¢pyHKUuH aucta. [IpocTeie U cI0XKHbBIE JIUCThS. Buion3MeHeHus IuCTheB.
Oco0eHHOCTH BHYTPEHHETO CTPOCHHUS JHCTa B CBA3HM C €ro QyHKIUSAMHU (KOXKHUIA U YCTHHIIA,
OCHOBHAsl TKaHb JINCTA, IPOBOAAIIME ITy4KH). JIUCT — OpraH BO3yIIHOTO MUTAHUS.

Ctpoenue u paznoobpasue nBetkoB. Conserus. [Imoapr. Tunsr miogos. Pacipoctpanenue
IUIOJIOB U CEMSH B IIPUPOJIE.

Jlabopamopuwvie u npaxmuueckue pabomol.

W3yueHne CTpOeHHS KOPHEBBIX CHUCTEM (CTEp)KHEBOM M MOYKOBATOM) Ha MpHUMepe
repOapHbIX IK3EMILISIPOB I KUBBIX PACTEHUH.

N3y4yenne Mukpomnpenapara KJIeTOK KOpHSI.

O3HaKOMJIEHHE C BHEUTHUM CTPOEHHUEM JHCTHEB U JIUCTOPACIOIOKEHHEM (Ha KOMHATHBIX
pPacCTEHHUSX).

N3ydeHne cTpoeHHs BEr€TaTUBHBIX M T€HEPATUBHBIX MOYEK (Ha MpUMEpe CUPEHH, TOMOJIsS
U IpYyTUX PaCTEHUH).

N3y4yeHne MUKPOCKOTIMYECKOTO CTPOCHHUS JIMCTa (Ha TOTOBBIX MUKpOIIpenapaTax).

PaccmaTpuBaHne  MHUKPOCKOIIMYECKOTO CTPOEHUS BETKM JepeBa (HA TOTOBOM
MUKpoIpenapare).

HccnenoBanue CTpOCHUsI KOPHEBUILA, KITyOHS, TyKOBHUIIBI.

N3ydenue cTpoeHus 1IBETKOB.

O3HaKOMJIEHHE C PA3JINYHBIMU TUIIAMH COLIBETHIA.

N3yueHne cTpOEeHHsI CEMSH ABYI0JIbHBIX PACTEHUI.

N3ydeHne cTpoeHus CEMSIH OAHOAO0IbHBIX PACTECHHM.

3. KusHeaesiTeIbHOCTH PACTHUTEJIBHOI0 OPraHu3Ma



O0OMeH BeliecTB y pacTeHUH

Heopranuueckue (Boja, MUHEpaJIbHBIE COJIM) U OpraHMYECKHE BellecTBa (OENKU, KUPBI,
YIJIEBO/bI, HYKJIEMHOBBIE KUCJIOTHI, BATAMUHBI U JIPYyTME BEIIECTBA) pacTeHUs. MuHepalbHOe
MATaHUEe pacTeHUM. Y 10OpeHHs.

ITuranue pacrenus.

[Tornomenne KOpHSIMH BOABI M MUHEPAJIbHBIX BELIECTB, HEOOXOIUMBIX PpACTCHHIO
(xopHeBoe maBieHue, ocmoc). IlouyBa, e€ mIomopoaue. 3HaueHHe OOPaOOTKU MOYBHI
(oKyunBaHHE), BHECEHMs YyJIOOpEHHI, NpPOpEKMBaHUS MPOPOCTKOB, IMOJMBA IS JKU3HU
KyJbTYPHBIX pacTeHMH. [ naponoHuka.

®dortocuntes. JIuCT — opran BO3IyIIHOTO NUTaHMs. 3HaUeHHe (POTOCUHTE3a B IPUPOJIE U B
JKU3HU YEJIOBEKA.

JbIxaHue pacTeHusl.

[pixanue KopHs. PpIxiieHMe NOYBBI A YJIYYIIEHUs [bIXaHUS KOpHEH. YcCloBuf,
MPEMSITCTBYIOUINE JbIXaHUIO KopHei. Jluer kak opraH apixaHus (YCTBHUYHBIM —ammapar).
[Toctynnenne B aucT atrmochepHoro Bo3ayxa. CuilbHas 3ambUIEHHOCTh BO3/AyXa, Kak
MPENsITCTBUE NS IbIXaHus JucTheB. CTe0enb Kak opraH JIbIXaHUs (HaJIU4ue YCTHUI] B KOXKHIIE,
yeyeBHuek). OCOOCHHOCTHM JbIXaHHs pacTeHW. B3auMoOCBA3b JAbIXaHUS pacTeHHs C
(bOTOCUHTE30M.

Tpancnopr BelecTs B paCTeHUH.

CBsi3b KJIETOYHOTO CTpOeHHUs cTeOust ¢ ero pyHKusmMu. Poct crebins B anuny. Kierounoe
CTpOCHHE CTeONsl TPaBIHUCTOTO PACTEHMS: KOXKMIA, MPOBOJAIIME IYYKH, OCHOBHas TKaHb
(mapenxuma). Kirerounoe crpoenue ctediist ApeBECHOT0 pacTeHus: Kopa (Tpodka, 1y0), kamOwuid,
npeBecuHa MU cepiaueBuHa. Poct crebns B TommuHy. [IpoBoasmue Tkanu kopHs. TpancmopT
BOJBl M MMHEPAIbHBIX BEUIECTB B pACTEHHM (COCYAbl JAPEBECUHBI) — BOCXOMSIIUN TOK.
Hcnapenne BoAbl uepe3 cTeOesb M JMCThS (TpaHcmupanus). Perymsuus ucnapeHust BOABI B
pacTeHud. BiausiHue BHEIIHUX YCJIOBUHM Ha UcIapeHue BoAbl. TpaHCHIOPT OpraHu4eCcKUX BELIECTB
B pacTeHUU (CUTOBUIHBIE TPYOKH JTyOa) — HUCXOsmuil Tok. [lepepacnpenenenue u 3amnacaHue
BEIIIECTB B pacTeHUU. Boinenenue y pacrenuil. Jlucronan.

Pocr u pa3BuTHe pacTreHus.

[IpopacTtanue cemsiH. YcnoBus mnpopacTtaHus cemsH. [loarotoBka cemsiH K IOCEBY.
Pa3Butne nmpopocTKoB.

ObpazoBatenbHble TKaHu. KoHyc HapacTanuss mo0era, pocT KOHYMKa KOpPHS.
Bepxymieunslif 1 BcTaBoYHBIN pocT. PocT KOpHA U cTebist B TONIUHY, KamOuid. OOpa3oBaHue
TOJUYHBIX KOJeIll Yy JpPEBECHbIX pacTeHud. BiusHue QUTOrOpMOHOB Ha POCT pacTEHUS.
PocroBble nBrxkeHHs pacTeHU. PazBuTre modera U3 movkH.

PasmHoxenue pacreHuit u ero 3HaueHue. CeMeHHOe (T€HEpPaTHBHOE) pPa3MHOXKEHHE
pactenuii. L[Betku u comperus. Onbuienue. [lepekpécTHoe ombuIeHHE (BETPOM, KUBOTHBIMHU,
BOZIOM) W camoonbuieHHe. JIBoitHOe oriomoTBOpeHne. HacnepoBanwe mnpu3HAKOB 000WX
pacTeHuN.

BereratnBHOoe pa3MHOXKEHHE [IBETKOBBIX pacTeHUH B Ipupoje. BereratuBHoe
pa3MHOXKE€HUE KyJIbTYpHBIX pacTeHHd. Kionel. CoxpaHeHHE MPU3HAKOB MAaTEPUHCKOTO
pacTeHus. X035HCTBEHHOE 3HaYEHNE BEreTaTUBHOTO Pa3MHOKEHUSI.

Jlabopamopnbsie u npakmuueckue padomoi.

HaGmronenue 3a poctoM KOpHSI.

Habmtonenue 3a poctoM nobera.

Omnpenenenre Bo3pacTta JepeBa Mo CIuiy.

BrisiBneHMe epeiBUKEHNUS BOIbI U MUHEPAJIBHBIX BEIIECTB 10 IPEBECUHE.

Habmoienue nporiecca BbACIEHUS KUCIOPO/ia Ha CBETY aKBapUYMHBIMU PAaCTEHUSMHU.

W3ydeHne poau peIXJIeHMs JUIsl IbIXaHUSl KOPHEH.

OBnanenue mpuéMaMy BEreTaTUBHOTO Pa3MHOXKEHHs pacTeHUl (UepeHKOBaHHE MOOEros,
YEepeHKOBAHUE JIUCTHEB U JIPYTHE) Ha MPUMeEpe KOMHATHBIX PACTeHUH (TpaaecKaHIIUs, CEHITONUS,
OeroHusi, CaHCeBbEPA U APYTHE PACTECHUS).



OnpeneneHne BCX0KECTH CEMSIH KyJIbTYPHBIX PACTEHHUI U IOCEB UX B TPYHT.

HaOmnroneHue 3a pocTOM M pa3BUTHEM IBETKOBOTO PACTCHHS B KOMHATHBIX YCIOBHAX (Ha
npuMepe ($acoay WK HOCEBHOTO TOPOXa).

Onpenenenre ycaoBUil MpOpacTaHUs CEMSH.

2. INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMS IMPOrpaMMbI 1O OWOJIOTMH OCHOBHOTO OOILEro
00pa30BaHUs JIOJKHBI OTpa)kaTb TOTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMI U pacIIMpPeHHE ONbITa JESTeIbHOCTH Ha €€ OCHOBE U B
IIPOLIECCE peaIN3allM OCHOBHBIX HalpaBJIEHUI BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCIE B
YacTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JESTENbHOCTH IPH  BBIOJHEHUU
HCCJIEIOBAaHUM U IPOEKTOB, CTPEMIJIEHHE K B3aMMOITIOHMMAHHIO U B3aMMOIIOMOIIY;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMSA:

OTHOILIEHHE K OMOJIOTMM KaK K Ba)KHOW COCTaBJISIOIIEH KyJbTYphl, TOPJOCTh 32 BKJIAJ
POCCHUHCKHX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOI1 OMOJIOTUYECKON HAayKu;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHSA:

TOTOBHOCTh OIICHMBATh MOBEJEHUE U MOCTYNKHU C MO3UIMU HPABCTBEHHBIX HOPM U HOPM
HKOJIOTHYECKOM KYJIBTYpBI;

MOHMMAaHHE 3HAaYMMOCTU HPAaBCTBEHHOT'O ACIMEKTa JESTENbHOCTU YeJOBeKa B MEIULIUHE U
OHOJIOruu;

4) 3cTeTUYECKOI0 BOCTIUTAHUS

MOHUMaHME POJIK OUOJIOTUH B (POPMUPOBAHHH ICTETUUECKOM KyJIbTYphl TUYHOCTH;

S5) ¢usuyeckoro BocnUTAHMA, (OpPMHUPOBAHHSI  KYJbTYPbl 3/I0POBbA M
IMOLMOHAJIBLHOIO 0JIArONOIyYusi:

OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 3J0POBBIN 00pa3 *KU3HU
(3mopoBoe mHUTaHue, COOMI0IEHUEe TUTHEHUUECKUX MPABUI U HOPM, cOalaHCUPOBAHHBIA PEXUM
3aHATUN U OTbIXA, peryyisgpHas pu3nyecKkasi akTUBHOCTD);

OCO3HAHHME MOCJEICTBUI M HEMpUSATHE BPEIHBIX NPUBBIYEK (YHOTpeOJIeHHE ajIKoroJs,
HapKOTHKOB, KypeHHE) U UHBIX (hopM Bpeaa uist PU3NUECKOr0 U ICUXUYECKOTO 310POBbSI;

coOuo/ieHre TpaBuil OE30MaCHOCTH, B TOM YMCJE€ HaBBIKM OE30MacCHOTO IOBEJICHHS B
MPUPOJIHON CpeliE;

c(OpPMHPOBAHHOCTh HaBBbIKa pedIeKCHH, YIpaBlieHHE COOCTBEHHBIM 3SMOLIMOHAIBHBIM
COCTOSTHUEM;

6) TPy10BOT0 BOCIIUTAHUA:

aKTUBHOE y4acTHe B PEIIeHHWU MPAaKTHUECKUX 3ajad (B paMKax ceMbd, 00pa3oBaTeIbHOU
OpraHu3aliy, HACEJICHHOTO MyHKTa, Kpasi) OMOJOrMYECKONW M IKOJIOTMYECKOH HampaBIeHHOCTH,
MHTEpeC K MPaKTUYECKOMY U3YUYeHHIO podeccuil, CBSI3aHHBIX C OMOJIOTHEH;

7) 3K0J10TM4eCKOr0 BOCIIMTAHUS:

OpUEHTallMsl Ha NpUMEHEHHEe OWOJIOTMYECKUX 3HAHMW NpHU PElIeHUH 33aJad B 00JIacTH
OKpYXarolle cpebl;

OCO3HaHHE IKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHuUs;

TOTOBHOCTB K yYaCTHUIO B IPAKTUYECKOM AEATEIbHOCTH IKOJIOTNYECKON HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHMS:

OpHEHTAIlMs] Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX NpPEJCTaBICHUNA 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3AX 4YEJIOBEKa C MNPHUPOJHOM M COLMAIBHOU
cpenou;

MOHMMAaHUE PO OMOJIOTUYECKON HayKu B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHHUS;

pa3BUTHE HAYYHOM JII0OOO3HATENBHOCTH, WHTEpeca K OHOJOTMUYECKOW HayKe, HaBBIKOB
HCCJIEIOBATENbCKOM 1eATEIbHOCTH;



9) apmantanum oO0y4YamIIerocss K M3MEHSIIOINIUMCSH YCJIOBHMSAM COLMAJIBHOH U
NPUPOJAHOM Cpe/bl:

aJleKBaTHasl OLIEHKA U3MEHSIOINXCS YCIOBUM;

NPUHITHE pelleHusl (MHIMBUIYaJbHOE, B TpYyNIE) B H3MEHSIOMIMUXCS YCIOBHSIX Ha
OCHOBAHMH aHaJM3a OMOJIOTMYECKOW HH(POPMALINY;

IUTAaHUPOBAaHKWE JEMCTBHI B HOBOM CHUTyallMM Ha OCHOBaHUM 3HAHUNA OMOJIOTHMYECKHUX
3aKOHOMEPHOCTEN.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOEHHUS TMPOTPaMMBI 1O OWOJIOTHHM OCHOBHOTO OOIIETO
o0Opa3oBaHUs, MOJDKHBI OTpa)kaTh OBJAJICHUE CICAYIONIMMH YHHBEPCATbHBIMU YYCOHBIMH
IECUCTBUSIMU:

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE yUeOHbIe JeiicTBUS

1) 6a3oBble JJOorMYecKUe AeHCTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE TNPU3HAKK OHOJOTMYECKHMX OOBEKTOB
(s1BIIEHUI);

YCTaHABJIMBATh CYIIECTBEHHBIM TNPU3HAK KJIACCU(PHUKAIMU OUOJOTHUECKUX OOBEKTOB
(sIBJIEHUH, TMPOLIECCOB), OCHOBAHUS Ui OOOOUICHHS M CpaBHEHHS, KPUTEPUU IMPOBOJUMOTO
aHaJM3a,

C Y4Y€TOM TMpeaoKEHHOW OMOJOTMYEeCKOW 3aJaud BBIABIATH 3aKOHOMEPHOCTH U
IPOTHBOPEYMs] B paccMaTpuBaeMbIX (akTax M HaAOIIOACHUSX, IpeniaraTb KPUTEPUU JUIS
BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

BBISIBIIATh J€PUIUTH HHPOPMALIMH, JAHHBIX, HECOOXOIUMBIX ISl PEIICHUS TOCTABICHHOM
3aJ1auH;

BBISIBIISATh TPUYMHHO-CJIEJICTBEHHBIE CBS3M IPH M3YYCHUU OMOJIOTMYECKHUX SIBICHUN U
MIPOIIECCOB, JIENIaTh BHIBOJIBI C MCIIOJIF30BAaHHEM JCTYKTUBHBIX M HHAYKTUBHBIX YMO3aKIIIOUCHHH,
YMO3aKIIOYEHUH 110 aHaJIOruH, GOPMYJIHPOBATh TUIIOTE3BI O B3aMMOCBS3X;

CaMOCTOSITEIBHO ~ BBIOMPATh CHOCOO pemieHus y4YeOHOW OMOJIOTMUECKOW 3ajadu
(cpaBHMBAaTh HECKOJBKO BapHaHTOB peEIIEHHs, BBHIOMpaTh Hambosee MOAXOMAIUN C y4éTom
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

2) 0a30BbIe HcCJIeI0BATEIbCKHE TeHCTBUS:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHMUS,

(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLIME DPa3pbhlB MEXIY PEATbHBIM U JKEJATeIbHBIM
COCTOSTHUEM CHUTYyaIllH, 00bEKTa, 1 CAMOCTOATEIBHO YCTAaHABIMBATh UICKOMOE U JIaHHOE;

(dbopMHpOBATH TUIIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXKJIEHHH, apr'yMEHTHPOBAThH CBOIO
MO3UIUI0, MHEHHE;

NPOBOJUTH II0 CaMOCTOSATENIBHO COCTAaBICHHOMY IIIaHy HaOJIOJeHUE, HECIOKHBIHI
OMOJIOTUYECKHI SKCIIEPUMEHT, HEOOJBIIIOE HCCICAOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH
Ouosornueckoro ooOwvekTa (mporecca) H3Y4EHHUs, IPUYUHHO-CICACTBEHHBIX CBSI3eH H
3aBHCHMOCTEH OMOJIOTHYECKUX 0OBEKTOB MEXYy COOOM;

OLICHUBATh Ha NPUMEHMMOCTb M JIOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYEHHYIO B XOJe
HAOJII0JIEHUS U SKCIIEPUMEHTA;

CaMOCTOATENIbHO (hOpMYyITUpPOBaTh 000OIIEHUST M BBIBOJIBI MO pe3yjIbTaTaM MPOBEAEHHOTO
HaAOJIO/IEHUs, SKCIIEPUMEHTA, BJIAJIeTh MHCTPYMEHTAaMHU OIICHKU JIOCTOBEPHOCTH IOTYYEHHBIX
BBIBOJIOB M O0OOIICHUIA;

MIPOrHO3MPOBATh BO3MOKHOE JAajibHElllee pa3BUTHE OUOJOTMYECKUX IPOLECCOB U UX
MOCJE/ICTBHSI B @aHAJOTMYHBIX MM CXOJHBIX CUTYAIUsX, a TAK)KE BBIJIBUTATh MPEANIOIOKEHHS 00
UX Pa3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

3) paGora ¢ unopmanueii:



INPUMEHATh pa3JInYHble METOJbl, MHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
Oouonoruueckoi HHGOPMAIMU WIHM JJAHHBIX U3 UCTOYHUKOB C YYETOM MpPEIOKEHHON yueOHOU
OuosIOrNYecKoil 3a1auu;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH OMOJIIOTUYECKYIO
MH(POPMALIMIO PA3TUYHBIX BUIOB U (hOPM MpEICTaBICHUS;

HaXOJHUTh CXOAHBIC apryMEHTHI (IIOJITBEPKIAIOUINe WM ONPOBEPraloliue OAHY U Ty Ke
U110, BEPCHUIO) B PA3IMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

CaMOCTOSITEJIbHO BbIOWpaTh ONTUMAlbHYIO (QOpMy TMpeAcTaBieHUus HHGOpMaUUU U
WITIOCTPUPOBATh pelllaeMble 3aJ1aul HECJIOXKHBIMH CXeMaMH, JUarpaMMaMi, HHOU Tpaukoi u
UX KOMOHMHAIIMSIMMU;

OLICHUBATh HaAE&KHOCTh OMOJIOTMYECKON WMH(pOpPMAlUU MO KPUTEPHSM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

3allOMHUHATh U CUCTEMaTH3HPOBATh OMOJIIOTHYECKYIO HH(DOPMAIIHUIO.

KoMMyHuKAaTHBHBIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUS

1) oOmenmne:

BOCHPUHUMATh U (OPMYJIUPOBAThH CYKJIEHUS, BBIpAXKaTh SMOIMH B IPOIECCE BBITOJIHEHUS
MPaKTUYECKUX U JTa0OpPaTOPHBIX padoT;

BbIpaXkaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOaJbHBIC CpeJCTBA OOIICHUs, MOHMMATh 3HAYCHHE COLUAIBHBIX
3HAKOB, 3HaTh U PACIO3HABATH MPEANOCHUIKA KOH(PIUKTHBIX CUTyallMi U CMATYaTh KOH(IUKTHL,
BECTH IIEPErOBOPHI;

MOHMMATh HAMEPEHUS JIPYTUX, MPOSBIATh YBAKUTEIbHOE OTHOILIEHNE K COOECETHUKY U B
KOPPEeKTHOH (popme hopMyIHpOBaTh CBOU BO3PAKECHHUS;

B Xoje Auasora W (WIM) JAUCKYCCHHM 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMoOu
OMOJIOTMYECKOI TeMBbI U BBICKA3bIBAaTh MJICH, HAIlEJICHHbIE HA pelIeHHe OMOJIOTHYeCKOH 3a/1a4uM U
nojJepKaHue 01aroxenaTeIbHOCTH OOIIEHUS;

COMOCTAaBJISITh CBOM CY)XKIEHUS C CYXIEHUSIMU JPYTHX YYacTHUKOB JMAJIOra,
0OHapy»XUBaTh pa3In4yKie U CXOACTBO MO3UIIHIL;

nyOIMYHO  TPEACTaBIATh  pPe3yJabTaThl  BBIOJHEHHOTO  OMOJIOTHMYECKOTO  OMbITa
(3KCTIEpUMEHTA, UCCIIEIOBaHUSI, TPOEKTA);

CaMOCTOSITEJIbHO BBIOMpaATh (hopMaT BBICTYIJICHHS C YYETOM 3ajjad Ipe3eHTAlUN U
0COOEHHOCTEH ayUTOPUH U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE U MMCbMEHHBIE TEKCTHI C
UCIIOJIb30BaHUEM WIITIOCTPATUBHBIX MAaTEPUAJIOB.

2) COBMECTHAS 1eITeJIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U WHAMBUIYAIbHOM pabOTHI MpH
peIlIeHNN KOHKPETHOW Onosiornyeckoil mpobiaembl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS
IpYNIOBBIX (HOPM B3aUMOJCHCTBHUS NP PEIICHUH TOCTABICHHOMN yueOHOH 3a1auu;

MPUHUMATH 1IeJIb COBMECTHOW J€ATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBHUS MO €&
JOCTIDKEHUIO: pacIlpeliesiaiTh POJM, JIOTOBApUBAThCsA, OOCYXKAAaTh TMpOLECC M  Pe3yibTaT
COBMECTHON pabOThI, yMETh 0000IIaTh MHEHHSI HECKOJIBKUX JIIOJICH, MPOSIBIATH TOTOBHOCTH
PYKOBOJUTb, BBIIIOJIHATh IOPYUYEHUS, TIOAUYNHATHCS;

IUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOM pabOThl, OMpPENEeisTh CBOK poJib (C y4éTOM
NPEINOYTEHU U BO3MOXHOCTEH BCEX YYAaCTHMKOB B3aMMOJICHCTBHS), paclpeneniarh 3ajadu
MEXy 4IeHaMH KOMaHJbl, y4acTBOBaTh B I'PYIIOBBIX (popmax paboThl (00CyxIeHus, 0OMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U UHBIE);

BBITNIOJHATH CBOK 4YacThb pPalOThHI, JOCTUTaTh KAdeCTBEHHOTO pe3yJibTaTa IO CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPOBATH CBOM JIEUCTBUS C IPYTUMU YJI€HAMH KOMaH/IbI;

OIICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITENLHO
c(OpMyYIHPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBHSA, CPAaBHUBATh PpE3yJIbTaThl C HMCXOIHOMN



3ajjaueil ¥ BKJIAJ] KaXJOr0 WieHa KOMaH/bl B JIOCTMXKCHUE PE3yJIbTAaTOB, Pa3NeNiTh chepy
OTBETCTBEHHOCTH U IPOSBIIATh TOTOBHOCTH K IPEIOCTABICHUIO OTUYETA MEepe] TPYNIION;

OBIIQJICTh ~ CHCTEMOW  YHHUBEPCAJIbHBIX KOMMYHUKATHBHBIX  JCHCTBUH, KOTOpas
obecrieunBaeT C(i)OpMHpOBaHHOCTI) COOUAJIBHBIX HABBIKOB W OMOIIMOHAJIBHOI'O HWHTCJIIJICKTA
00y4aromuxcs.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUA

Camoopranuzanms:

BBISIBIISITH TPOOJIEMBI JIISI PEIICHUs] B JKM3HEHHBIX W YYEOHBIX CHUTYAIHSIX, UCHOJIB3YS
OMOJIOTHYECKUE 3HAHUS;

OPUCHTHPOBAThCSI B PA3IMYHBIX MOIXOAAX TPHUHITHAS pemleHnH (MHIUBHIyalTbHOE,
NPUHATHE PELICHUS B TPYIIIE, IPUHATUE PEIICHUH rpynmoil);

CaMOCTOSITENIbHO COCTaBIISATh aJTOPUTM peIIeHMs 3afaud (WM €ro 4acTb), BBIOMpATh
crnoco0 pemieHUs y4eOHOM OMOJIOTMYECKOM 3agayd ¢ Y4ETOM HMMEIOLIUXCS PECypcoB H
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IIpe/ijlaraéMble BApUAHThI PELLICHUI;

COCTaBJIATh IUIAH JeMcTBUHM (MJIaH pealn3aluyd HAMEUYEHHOTO alropuTMa peIIeHus),
KOPPEKTUPOBATh MPEIJIOKEHHBIH AJITOPUTM C YYETOM TONYYEHHS HOBBIX OHOJIOIMYECKHUX
3HaHUH 00 U3yyaeMoM OHOJIOTHUECKOM OOBEKTE;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CaMOKOHTPOJ/Ib, SMOLMOHATbHBI HHTE/JIEKT:

BJIa/IETh CIIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBAILIMU U PEPIIEKCUH;

JlaBaTh OLIEHKY CUTYalluu M MpeJylarath IiaH e€ U3MEHEHHUS;

YUUTBIBaTh KOHTEKCT W TMPEIBUACTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTH TIpH
pemieHMH y4eOHOW OMOJOrMUYECKOW 3aJa4yM, aJalTUPOBaTh pelICHHE K MEHSIOMIMMCS
00CTOATEILCTBAM;

OOBSICHATh MPUYHHBI TOCTHKECHUS (HEJOCTHXKEHUS) pe3yJbTaTOB JEATEIbHOCTH, J1aBaTh
OILICHKY MTPHOOPETEHHOMY OIIBITY, YMETh HAaXOAUThH MO3UTUBHOE B MPOU3OLIEAIICH CUTYAIIHH;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U yCIOBUIM;

pa3nnvarh, Ha3bIBATh U YIIPABIISATH COOCTBEHHBIMHU SMOIUSIMHU H SMOIUSIMH PYTHX;

BBISIBIISITh M QHAJIM3UPOBATH IPHUUUHBI IMOIIHIA;

CTaBUTH ce0s HAa MECTO JIPYTOro 4eaoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS IPYroro;

peryaupoBaTh coco0 BeIpasKeHUs SMOLIUH.

IIpunsaTue ceds u Apyrux

OCO3HAHHO OTHOCHUTBHCA K IPYTOMY UE€JIOBEKY, €0 MHEHHUIO;

MpU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKO€ e MpaBo JAPYyroro;

OTKPBITOCTh ce0e U JPyTuM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBIIQJIETh CHUCTEMOM YHUBEPCAIbHBIX YUYEOHBIX pPETyJIATHUBHBIX JEHCTBHH, KOTOpas
oOecrieunBaeT (OPMHUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSAS MO3UIUS
JUYHOCTH), W OKU3HEHHBIX HAaBBIKOB JIMYHOCTH (yNpaBJIeHUS COOOH, CaMOAMCLUIUINHBI,
YCTOWYMBOTO MMOBEACHMUS).

NPEAMETHBIE PE3YJIBTATDBI
[IpenMeTHbIC pe3yNbTaThl OCBOSHUS MPOrpaMMBbI MO OMOJOTHUU K KOHIy OOydeHUs 6 6
Knacce:
XapakTepu30BaTh OOTAHHKY KaK OMOJOTHYECKYIO HAyKy, €€ pa3enbl U CBSA3H C JPYTHMH
HayKaMU U TEXHUKOM;



IIPUBOJIUTH TPUMEPHI BKJIana poccuiickux (B ToM uuncie B. B. Jlokyudaes, K. A.
Tumupszes, C. I'. Hapamun) u 3apyOexHbix yuéHbix (B ToM uucie P. ['yk, M. Manbenuru) B
pa3BUTHE HAYK O paCTEHUSX;

MPUMEHSATh OMOJOTMYECKHE TEPMUHBI U MOHATUS (B TOM uucie: 0OTaHHKA, PaCTUTENIbHAS
KJIeTKa, pacTUTeNbHasl TKaHb, OPTaHbl PacTEHH, CUCTeMa OpPraHOB pPAcCTEHHUsS: KOpEeHb, 1mobder
MOYKa, JIUCT, BHUJIOM3MEHEHHBIE OpraHbl, IBETOK, IUIOJA, CEMs, PACTUTEIbHBIH OpraHH3M,
MHUHEpaJIbHOE€ MUTaHHWEe, (OTOCUHTE3, [bIXaHWE, POCT, pa3BUTUE, pA3MHOXKEHHE, KIIOH,
pa3apaKuMoCTh) B COOTBETCTBHH C MTOCTABJICHHOM 3a/1aueil U B KOHTEKCTE;

OINKCBHIBATH CTPOCHHUE U KHU3HEIEATEIbHOCTh PACTHTEIBHOTO OpraHuzMa (Ha IMpHMepe
MOKPBITOCEMEHHBIX WM IIBETKOBBIX): MOTJIOIIEHNE BOABI U MUHEPAIbHOE MUTaHUE, (OTOCUHTES,
JbIXaHUE, TPAHCIIOPT BELIECTB, POCT, PA3MHOKEHUE, PA3BUTHE, CBSI3b CTPOCHUS BETETATUBHBIX U
reHepaTUBHBIX OPTaHOB PACTEHUH ¢ UX QPYHKIMIMU;

pa3nuyaTth W ONHUCHIBATH JKMBBIE M TIepOapHble HK3EMIUIAPHl PACTEHHM IO 3aJaHHOMY
IUIaHy, YacTH pacTeHHM M0 H300paKeHUsM, cXeMmMaM, MOJENsAM, MyJsbkKaMm, pelbedHbIM
Ta0IHUIIaM;

XapaKTepu30BaTh MPU3HAKU PACTEHUH, YPOBHHM OpPraHM3alliy PacTUTEIbLHOTO OpraHu3Ma,
4acTH PACTEHUM: KJIETKHU, TKaHHW, OpraHbl, CACTEMbI OPraHOB, OPTaHU3M;

CpaBHHUBATh PACTUTENbHbIE TKAHU U OPTaHbl pACTECHHUI MeXay co0oii;

BBINOJIHATh MpPAaKTUYECKHEe M JlabopaTopHble PabOThl MO MOP(HOJOTUM U (HU3NOIOTHH
pacTeHuil, B TOM 4ucie paboThl ¢ MHUKPOCKOIIOM C TOCTOSHHBIMH ((PUKCUPOBAHHBIMU) U
BPEMEHHBIMU MUKpOIIpenapaTaMu, Ucciae10BaTelbcKie paboThl ¢ HCIIOIb30BaHUEM NPHOOPOB U
WHCTPYMEHTOB U(PPOBOH JabopaTopuu;

XapaKTepU30BaTh IPOLECCHl >KU3HEAEATEIBbHOCTH pACTEHMI: IOIJIOUNIEHHE BOABI U
MUHEpAJIbHOE MHUTaHuE, (OTOCUHTE3, AbIXaHHE, POCT, Pa3BUTHE, CIOCOOBI €CTECTBEHHOTO M
UCKYCCTBEHHOI'O BEr€TaTUBHOTO Ppa3MHOXKEHMs, CEMEHHOE pa3MHOXKEHHE (Ha IpuMeEpe
MOKPBITOCEMEHHBIX, WJIU IIBETKOBBIX);

BBISIBIISATh IPUYMHHO-CJIEJICTBEHHBIE CBA3M MEXAY CTPOCHHEM M (YHKUMSMHU TKaHEH H
OPraHoOB PACTEHU, CTPOCHUEM U )KU3HEACATEIbHOCThIO PACTECHHUI;

KJIaccu(UIMPOBaTh PACTEHHS U MX YAaCTH IO pa3HbIM OCHOBAHUSM;

OOBSACHATH POJb PAacCTEHUIl B MPUPOJE W KU3HU 4YeJOBeKa: 3HaueHHe (OTOCHHTE3a B
IPUPOJIE M B KU3HU YEJIOBEKa, OMOJOIMUYECKOE U XO3SICTBEHHOE 3HAUCHHE BHJIOM3MEHEHHBIX
100eroB, X03s1iICTBEHHOE 3HAUEHNE BETreTATUBHOIO Pa3MHOXKEHHUS;

IIPUMEHATH TIOJYYEHHBIE 3HaHMs U1 BBIPAIIMBAHHUA M DPA3MHOMKEHUS KYJIbTYPHBIX
pacTeHui;

UCIOJIb30BaTh METO/bl OMOJOTMU: MPOBOJUTH HAOMIOJCHUS 33 PACTCHUSMH, ONMHUCHIBATH
pacTeHus U UX YacTH, CTAaBUTh MPOCTEUIINE OMOJIOTUYECKUE OIBITHI U SKCIIEPUMEHTHI;

coOmoiaTh MpaBuia 0e€30MacHOro Tpyjaa NHpu padboTe ¢ y4yeOHbIM M J1aOOPaTOPHBIM
000pyZ0BaHHEM, XUMHUYECKOW TMOCY/IO0H B COOTBETCTBUU C HMHCTPYKIUSIMH Ha YPOKE U BO
BHEYPOYHOH J1€ATENbHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IMpHUMeEpax CBS3b 3HAaHWN OWMOJIOTMH CO 3HAHUSMU I10
MaTeMaTHKe, reorpaduu, Tpyay (TEXHOJIOTHH), IPEAMETOB TYMAHUTAPHOTO 1IMKJIIA, pa3IMYHBIMU
BUJIaMU HCKYCCTBA;

BJIaJIeTh MPUEMaMU pabOThI ¢ OHOIOrHYecKoi nHpopMarue: (GopMyIUpOBaTh OCHOBAHHS
JUIsL M3BJIEYEHHUS U 0000meHus HHQOpMAIMK U3 JBYX MHCTOYHUKOB, MPeoOpa3oBbIBAThH
MH(POPMALIMIO U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3JaBaTh MHCbMEHHbIE M YCTHBIE COOOIICHHS, HWCIOJb3Yys MOHATHUMHBIN anmapaT
U3y4aeMoro pasjiesia OuoJIoTu.



3. TEMATUYECKOE IINTAHUPOBAHMUE

KosmnuecTBo yacoB JIeKTPOHHbIE
Ne | HaumeHoBaHme (uabpoBsie)
n/ | pa3ienoB H TeM Bcer | Konrpoabhn IIpakTHYeck 0GpazoBaTeNBHbIE
| NporpamMmel 0 ble padoThI e padoThI pecypeb
PactutenbHbIi bubmorexa [IOK
8 1.5 https://m.edsoo.ru/7f41
OpraHu3M 4340
S;E?gige;;m bubmmoreka [JOK
p 11 3.5 https://m.edsoo.ru/7f41
MOKPBITOCEMEHH 4840
bIX paCTCHUU -
XKuznenestenbHo Buborexa [IOK
c1b 14 3 https://m.edsoo.ru/7f41
PacTUTEIBLHOTO 4340
opraHusma -
bubmnoreka [IOK
PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41
48d0
OBUIEE
KOJIMYECTBO
YACOB IIO 34 0 8
I[TPOT'PAMME
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