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COIAEPKXAHUE OBYYEHUA

6 KIIACC

1. PacTuTebHBIN OPraHu3m

boranuka — Hayka o pacteHusix. Paznensl 6otaHuku. CBsizb OOTaHUKH C JAPYTMMHU HayKamMu M TeXHUKOU. OOrue
MPU3HAKU PACTEHU.

Pa3HooOpa3ue pacteHuil. YpOBHM OpraHu3allMd pPACTUTEIBHOTO OpraHuM3ma. Beiclie W HU3IIKME pacTeHUS.
CnopoBbI€ U1 CEMEHHBIE PACTCHMUSI.

PacturenpHas kietka. M3yueHue pacTUTENHHOM KJIETKH MOJI CBETOBBIM MHUKPOCKOTIOM: KJIETOYHAsi 000JI0UKa, sJIpo,
UTOTUIa3Ma (TUIACTHIbI, MUTOXOHPHUH, BaKyOJId C KJIETOYHBIM COKOM). PacTtutenbHble TKaHU. DYHKIMN paCcTUTEIBHBIX
TKaHEH.

Opranbl U cUCTEMBI OpraHoB pacTeHuil. CTpOEHHE OPraHOB PACTUTEIBLHOIO OPraHu3Ma, UX POJib U CBSI3b MEXKIY
co00ii.

Jlabopamopnusie u npakmuueckue padomeal.

N3ydeHrne MUKPOCKOIIMYECKOTO CTPOEHUS JINCTA BOJHOTO PACTEHHUS JJIOJEH.

N3yueHne cTpoeHus paCTUTENbHBIX TKAHEW (MCIIOIb30BaHUE MUKPOTIPENApATOB).

W3yyeHue BHENIHETO CTPOCHHUS TPABSIHUCTOTO IBETKOBOTO PACTEHMs (HA JKMBBIX WJIM TepOapHBIX 3IK3EMILIIpax
pPACTEHHUI): MACTYIIbS CyMKa, PEAbKa IUKas, TIOTHK €IKUI U IPYTHE paCTCHUS.

OO6HapyxeHre HEOPTaHMUYECKUX U OPTaHUYECKUX BEIIECTB B PACTCHUHU.

IKCKypcuu unu 6u0e0IKCKypCuu.

O3HakoMJIEHHE B IPUPOJIE C IBETKOBBIMU PACTEHUSIMHU.

2. CrpoeHue u MHOT000pa3ue NOKPbITOCEMEHHBIX PACTEHUIH

Crpoenue cemsiH. CocTaB U CTPOECHUE CEMSIH.

Bunbl kopHell u TUIbl KOPHEBBIX cucTeM. Bunonsmenenus kopueidl. KopeHb — opran nmo4BeHHOro (MUHEPAIBHOTO)
nuTtanusi. KopHu u KopHeBbIe CUCTEMBI. BHermHee 1 BHyTpeHHEe CTpOeHHE KOPHS B CB3U C ero ¢yHKuusmu. KopHeBoi
yexJuK. 3oHbl KOpHs. KopueBbie Bonocku. Poct kopus. IlornomieHue KOpHSIMH BOABI M MHUHEPAJIbHBIX BEHIECTB,
HEO0OXOIMMBIX PACTEHUIO (KOPHEBOE JaBJICHUE, OCMOC). BuaonsmeHneHne KOpHe.



[ToGer. Pa3Butue nodera u3 nouku. CtpoeHue credis. BHelHee U BHyTpeHHEE CTpoeHue JucTta. BumonzMeHenus
no0OeroB: KOpHEBHUILE, KIyOeHb, JykoBula. VX cTpoeHne, OMONIOru4eckoe U Xo3sAicTBeHHOEe 3HaueHue. [loOer u mouku.
Jlucropacnonioxkenre u aucToBas Mo3auka. Ctpoenue u GyHkuuu Jgucta. IIpocTsie U cloxkHBIE TUCThS. Buaonsmenenus
mucTbeB. OCOOEHHOCTH BHYTPEHHETO CTPOCHHMSI JHUCTAa B CBSA3M € €ro (QPyHKUMUAMH (KOXKHIA U YCThUIA, OCHOBHAsI TKaHb
JUCTA, MPOBOJASIINE My4KH). JIUCT — Oprad BO3AYUIHOTO MUTAHUS.

Crpoenne u paszHooOpasue uBetkoB. Conserus. [Imoxapl. Tumbl minoaoB. PacnpocTpaneHue mioAOB M CEMSH B
OpUpOJIE.

Jlabopamopnsie u npakmuueckue padomal.

N3yyeHnue cTpoeHHsI KOPHEBBIX CHUCTEM (CTEPKHEBOM M MOYKOBATOM) HAa MpHUMepe repOoapHbIX 3K3EMIUISIPOB UIIU
KUBBIX PaCTCHUH.

N3yuyenue MukpomnpenapaTa KJIE€TOK KOPHS.

O3HaKOMJIEHHE C BHEITHUM CTPOCHUEM JIUCTHEB U JUCTOPACIIONOKEHHEM (Ha KOMHATHBIX PACTEHUAX).

N3ydeHne cTpoeHUs BEreTaTUBHBIX U TEHEPATUBHBIX MOYEK (HA MPUMEpPE CUPEHHU, TONOJIS U APYTUX PACTEHHI).

N3yyeHne MUKPOCKOITUYECKOTO CTPOEHUS JTUCTA (Ha TOTOBBIX MUKpOIIpenaparax).

PaccmarpuBanre MUKpPOCKOITMYECKOTO CTPOCHUS BETKH JiepeBa (Ha TOTOBOM MUKpOTIpenapare).

HccnenoBanue cTpoeHHs] KOPHEBUINA, KIIYOHS, JIYKOBHUIIBI.

N3yuenue cTpoeHus IBETKOB.

O3HakoOMJIEHHE C Pa3IMYHBIMUA THUIIAMU COLIBETHIA.

N3yuenue cTpoeHust CeMsIH ABYIOJIbHBIX PACTCHUM.

N3yuenune cTpoeHust CeMsIH OJJHOJOIbHBIX PACTCHUH.

3. Ku3zHenefiTeJIbHOCTh PACTUTEJBLHOI0 OPraHU3Ma

OO0MeH BelecTB y pacTeHuil

Heopranndeckue (Boja, MUHEpAIbHBIE COJIM) M OPTaHUYECKHE BelecTBa (OETKU, KUPBI, YTICBOJbI, HYKICHHOBBIC
KHUCJIOThI, BATAMHUHBI U JIPYTHE BEIIECTBA) pacTeHUs.. MUHEpalIbHOE MUTAHUE PACTEHUN. Y TOOpEHUsI.

IIuTanue pacreHus.



[lornomienre KOpHSMH BOJbI U MHUHEPAJILHBIX BEIECTB, HEOOXOJIUMBIX PACTEHHMIO (KOPHEBOE JaBJIEHHE, OCMOC).
[Toura, e€¢ muogopoaue. 3HaueHUE 0OPaOOTKHU MOUYBHI (OKYYHMBAHHE), BHECCHUS! YAOOPEHUMN, MPOPEKUBAHUS TPOPOCTKOB,
MOJIMBA JIJISl )KU3HU KYJbTYPHBIX pacTeHUi. [ maponoHuka.

®dotocunTes. JIUCT — opraH BO3AYITHOTO MUTaHUs. 3HaUeHUE (POTOCUHTE3a B IPUPOJIC U B )KU3HU YETIOBEKA.

JbIXaHue pacTeHus.

Jlbixanue KopHs. PpIxiieHME TOYBBI ISl YJAYUIIEHUS JbIXaHUS KOPHEW. YCIOBUS, MPENATCTBYIOIIUE IBIXaHUIO
kopHe. Jluct kak opran awixaHus (ycTeuuHbIM ammapar). [loctymnenue B nuct atmocdepHoro Bo3ayxa. CuiibHas
3aMbUIEHHOCTh BO3/yXa, KaK MPEnATCTBUE IS JbIXaHus JucTheB. CTeOenb Kak opraH AbIXaHus (HaJIWM4Me YCTHUI[ B
KOXHuIle, yeueBnueK). OCOOCHHOCTH JIbIXaHUs pacTeHU. B3anMoCBsI3b JbIXaHus pacTeHUs ¢ POTOCUHTE30M.

TpaHcnopT BelecTB B paCTeHHH.

CBsi3b KJIIETOYHOTO CTpoeHHs cTebiis ¢ ero QyHknusamu. Poct ctebns B jgmuHy. Kierounoe crpoenue crebis
TPaBSHUCTOTO PACTEHUS: KOXHIIA, MPOBOJAIINE IMYYKH, OCHOBHas TKaHb (mapenxuma). Kinetounoe crpoeHue crelis
JpEeBECHOT0 pacTeHus: kopa (mpoOka, 1y0), kamOuii, 1peBecuHa u cepaueBuHa. Poct ctebns B tommuny. [IpoBonsiue
TKaHU KOpHSA. TpaHCHOPT BOJBI M MHUHEPAJIbHBIX BEUIECTB B PACTEHUU (COCYABl JIPEBECHHBI) — BOCXOISIIMI TOK.
Hcnapenue Boabl yepe3 cTedenb U JTUCThs (TpaHcnupaius). Perynsuus ucnapenust BoJAsl B paCTeHUU. BiusiHue BHEIIHUX
yCIIOBUH Ha UCMapeHue BOAbl. TPaHCIOPT OPraHUYECKUX BEIIECTB B PACTEHUU (CUTOBHUAHBIEC TPYOKH JTy0a) — HUCXOSIIHMA
TOK. [lepepacrpeneneHue u 3anacaHve BEIIECTB B pacTeHUU. Breigenenue y pacrenuit. Jlucrona.

PocT 1 pa3BuTHE pacTeHus.

[Ipopactanue cemsH. Y cioBus mpopactanus cemMsaH. [1oaroroBka ceMsH K nocery. PazButue npopoCcTKOB.

Oo6pazoBarenbhbie TKaHU. KoHyc Hapactanusi moOera, pocT KOHYHMKA KOpHS. BepXyInedHblii U BCTaBOYHBIA POCT.
Poct kopHs u ctebns B TommuHy, KamOwii. OOpa3oBaHWME TOJUYHBIX KOJEIl y JPEBECHBIX pacTeHuil. BrusHue
(¢buTOrOpMOHOB Ha POCT pacTeHus. PocToBbie ABMXEeHMS pacTeHuid. Pa3BuTne mobera u3 Movku.

Pa3zMHOxkeHue pacTeHuil u ero 3HaueHue. CeMeHHoe (Fr€HEepaTUBHOE) pa3MHOXKEHUE pacTeHul. [[BeTku u cousertws.
Omnbuienue. IlepexkpéctHoe ombuUieHHE (BETPOM, KUBOTHBIMHU, BOJAOW) M CaMOONbLICHHWE. J[BOWHOE OIUIOJOTBOPEHUE.
HacnenoBanue npu3HakoB 000OUX pacTeHUH.

BereratnBHOE pa3MHOKEHME [IBETKOBBIX PACTEHUM B NMPUPOJE. BereraTuBHOE pa3sMHOKEHUE KYJIbTYPHBIX PACTCHUM.
Knonsl. CoxpaneHne npu3HaKOB MAaTEPUHCKOTO pacTeHUs. X034MCTBEHHOE 3HAYEHUE BEr€TaTHBHOTO PA3MHOXKEHHS.



Jlabopamopnbsie u npakmuueckue padomaol.

Habmronenue 3a pocToM KOpHSL.

HaGmtonenue 3a poctoM nobera.

Omnpenenenue Bo3pacTta AepeBa Mo CIuiy.

BrisiBieHre nepeIBHKEHUS BOJIBI I MUHEPATBHBIX BEIIECTB MO TPEBECHHE.

Habmonenne nporecca BbIICTICHHS KUCIOPOAa Ha CBETY aKBApUYMHBIMHU PACTCHUSIMHU.

W3ydeHne ponu peIXJICHUS IS TbIXaHHsI KOPHEH.

Omnanenue mpuéMaMy BETETATHBHOTO PAa3MHOXKEHHs pacTeHUH (YepeHKOBAHHE MOOETOB, YCPEHKOBAHUE JIHCTHEB U
Apyrye) Ha MpUMepe KOMHATHBIX PaCTeHUH (TpaJeCKaHIMs, CEHITONNs, OETOHMSI, CAHCEBbEpa U IPYTUe PACTECHUS).

OmnpeneneHre BCXOKECTH CEMSIH KYJIbTYPHBIX PACTEHUH U MIOCEB UX B TPYHT.

Habmronenne 3a pocToM W pa3BUTHEM IIBETKOBOT'O PACTCHHMS B KOMHATHBIX YCJIOBUAX (Ha mpumepe (acoiw wiu
TIOCEBHOTO TOPOXa).

Omnpenenenre yCIOBHiA TPOPACTAHUS CEMSIH.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yabTATbl OCBOCHUS MPOTPaMMbI MO OHOJIOTMM OCHOBHOTO OOIero oOpa3oBaHUsS JIOHKHBI
OTpakaThb TOTOBHOCTh OOYYAIOMIMXCA PYKOBOICTBOBATHCS CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUN U
paclIMpeHue ONbITa IESITEIHBHOCTH HAa €€ OCHOBE M B IPOIECCE PEaTN3alli OCHOBHBIX HAINPABICHUN BOCIUTATEIbHOU
NEeATEeNIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

FOTOBHOCTh K KOHCTPYKTMBHOM COBMECTHOW JESTEIbHOCTU IMPU BBINOJHEHUH HCCIEJOBAHUA U MPOEKTOB,
CTpEMJIEHUE K B3aMMOTNIOHUMAHHUIO U B3aUMOIIOMOIIIH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

OTHOILIEHHE K OWOJOTHM KaK K Ba)KHOW COCTaBISAIOMIEH KYyIbTYpbl, TOPAOCTh 32 BKJAJ POCCUHCKHX M COBETCKHUX
Y4€HBIX B pa3BUTHE MUPOBOM OUOJIOTUYECKON HAYKU;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

TOTOBHOCTH OLICHUBAThH MOBEJACHUE U MOCTYIKU C MO3UIIMN HPABCTBEHHBIX HOPM M HOPM SKOJIOTMYECKON KYIbTYPHI;

MMOHUMAaHKE 3HAYMMOCTH HPABCTBEHHOT'O aCIeKTa JESITEILHOCTH YeJIOBEKA B MEUIIMHE U OUOJIOTUH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

MMOHUMAHHE POJIU OMOJIOTMHU B (DOPMUPOBAHUU ICTETUUECKON KYJIBTYPhI IMYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIUOHAIBHOT0 0JIATOMIOJIYyYHA:

OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBI0 M YCTaHOBKA Ha 370pPOBBIA 00pa3 KW3HU (30pOBOE MHUTAHUE,
COOJII0/ICHUE TUTMEHUYECKUX TMPABHJI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUU U OTIbIXa, peryispHas dusudeckas
AKTUBHOCTb);

OCO3HAHUE MOCIIECTBUIN U HENIPUATUE BPEIHBIX NMPUBBIUEK (YIIOTPEOICHUE aTKOT0JIsI, HAPKOTUKOB, KYpEHHE) U MHBIX
dbopm Bpena a1t PU3HUECKOTO U MICUXUYECKOTO 3/I0POBBS;

coOJIr0ICHUE TIpaBUII OE30MTACHOCTH, B TOM YHCJIe HaBBIKU O€3011aCHOT0 MOBECHHUS B IPUPOIHOM Cpelie;

c(hOpMHUPOBAHHOCTH HaBbIKA PEQIICKCUH, YIIPABIECHUE COOCTBEHHBIM AMOIIMOHAIIBHBIM COCTOSIHUEM;

6) TPy/10BOro BOCIIUTAHMS:

aKTUBHOE Y4acTHE B PEIICHUH MPAKTUUYECKUX 3a7ay (B paMKax ceMbU, 00pa30BaTeIbHONM OpraHU3allii, HACEJIEHHOTO
yHKTa, Kpasi) OMOJIOTrHYEeCKON M 3KOJIOTMYECKOW HAMpaBIEHHOCTH, UHTEPEC K MPAKTHUYECKOMY H3Y4YEHUIO0 MpOodeccui,
CBSI3aHHBIX C OMOJIOTHEH;

7) 3KOJIOrM4eCKOr0 BOCITUTAHMS:

OpHUEHTAIUs Ha TPUMEHEHUE OMOJIOTHYECKUX 3HAHUM MPU PEIICHUH 3a/1ad B 00JIACTH OKPYKAIOIIEH CPeibl;

OCO3HAHHE YKOJOTUUECKHUX MPOOJIEM U IMMyTel UX pEeIIeHUS;

TOTOBHOCTH K YYACTHIO B IPAKTUYECKON JIESITEIBLHOCTH IKOJIOTUUECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:

OpHEHTAIMsl HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUN 00 OCHOBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTSX,
B3aHMOCBA34X YEJIOBEKA C MPUPOJIHON U COUMAIIBHOUN CPENOi;

MOHUMAaHUE POJTH OUOJIOTHYECKON HAYKH B ()OPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS;

pa3BUTHE HAay4YHOW JFOOO3HATENIBHOCTH, HHTEpeca K OMOJOTUYECKONW HayKe, HaBBIKOB WCCIIEI0BATEIbCKON
NEeATEeNIbHOCTH;



9) aganTanuu 00y4ar0UIErocsi K M3MeHAIIMMCH YCJI0BUAM COLUAIBHON M MPUPOJAHOI cpeabl:

aZIcKBaTHAs OLIEHKA U3MEHSIOINXCS YCIOBHI;

NpUHATHE peleHuss (MHAMBUAYaJbHOE, B TpYINNE) B HU3MEHSIONIMXCS YCIOBUSAX HAa OCHOBAaHMU aHalIM3a
Ounonornyeckoil HHpopMalny;

IUIAaHUPOBAHUE JEUCTBUI B HOBOM CUTYyallud HA OCHOBAaHUM 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEI.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeI[MeTHBIC pe3yjabTaThl OCBOCHHUA IIPOTPAMMBI II0 OMOJIOTHH OCHOBHOTI'O 06H_I€FO O6paSOBaHI/ISI, JOJI?KHBI
OTpa’XXaTb OBJIAACHUC CIICAYIOIMMHA YHHBCPCAJIbHBIMHA y‘l€6HLIMI/I ﬂGfICTBI/ISIMPII

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe AeCTBHS:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKA OUOJIOTUYECKUX OOBEKTOB (SIBICHUH);

yCTaHABJIMBATh CYIIECTBCHHBIM NPU3HAK KiIacCU(PUKAMK OHOJIOTHYECKUX OOBEKTOB (SBJICHHM, IPOIIECCOR),
OCHOBaHUS 711 0000IIEHUS M CPAaBHEHUS, KPUTEPUH IMPOBOJMMOT0 aHAJIHN3a;

C YYETOM MPEITIOKEHHON OMOIOTHYECKOM 3a1a4M BBISBIISITH 3aKOHOMEPHOCTH M IMPOTUBOPEYHS B pacCMaTPUBAEMBIX
dakTax u HaAOIIOACHUAX, TPeIJIaraTh KPUTCPUH JIJIs BBISIBJICHUS 3aKOHOMEPHOCTEN 1 MTPOTHUBOPCUHIA;

BBISIBIIATH Ie(UIIUTH HH(DOPMAIINH, JaHHBIX, HEOOXOIUMBIX JIUIS PEIICHHsI TIOCTABICHHOM 3a/1auu;

BBISIBJISITh IPHYMHHO-CIIC/ICTBEHHBIC CBS3H IIPH M3YYCHUH OMOJOTHUCCKUX SBIICHHH M MPOIECCOB, JeiIaTh BBIBOIBI C
WCIIOJb30BAaHUEM JICTYKTHUBHBIX W WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOYCHUHW IO aHaJIoruu, (GopMyIupoBaTh
TUIIOTE3bI O B3aUMOCBSI3SX;

CaMOCTOSITEILHO BBIOHMpPATh CIOCO0 pemnieHus] yaeOHOW OMOJOTHYeCcKOl 3aadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus1, BBIOUpaTh HauOoJee MOAXOAAIINN C YUETOM CaMOCTOATEILHO BbIJICICHHBIX KPUTEPUEB).

2) 0a30Bble HCCIEeI0BATEIbCKHE IEMCTBUSA:

HCTOJIb30BaTh BOMPOCH! KaK MUCCIE0BATEILCKUN HHCTPYMEHT MMO3HAHMS;



GopMynupOBaTH BOIPOCH], (UKCHPYIOIIUE Pa3pblB MEXAY PEATbHBIM U JKEJIaTeIbHBIM COCTOSHHUEM CHTYAallHH,
00BEKTa, U CAMOCTOSITENIbHO YCTAHABINBATH HCKOMOE U JaHHOE;

GopMupoBaTH TUIIOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CY)KJIEHUH, apryMEHTHPOBAThH CBOIO MMO3UIINIO0, MHEHUE;

MPOBOJUTH MO CaMOCTOSITENIbHO COCTABICHHOMY IUIaHYy HAOIIO/IEHUE, HECIOXKHBIN OMOJIOTMYECKUI IKCIEPHUMEHT,
HE0OJIbIIIOE UCCIIEI0BAHNE IO YCTAHOBJICHUIO OCOOEHHOCTENW OMOJOrnYecKoro o0beKTa (mporecca) U3y4eHus!, IPUIUHHO -
CJICJICTBEHHBIX CBSI3€H M 3aBUCHMOCTEH OMOIOTHYECKUX 0OBEKTOB MEXKTY COOOI;

OLICHWBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMAIINIO, TTOJYICHHYIO B X0/1¢ HAOIIOACHNS U DKCIIEPUMEHTA,;

camMoCTOSITeTbHO  (popMynHupoBaTh O0O0OOIIEHHWS W BBIBOABI IO pe3ylbTaTaM TPOBEACHHOTO HAOIIOACHHMS,
OKCIIEPUMEHTA, BJIaJIETh HHCTPYMEHTAMH OLIEHKU JOCTOBEPHOCTH MOJYYEHHBIX BBIBOJIOB M 0000IICHNUI;

POTHO3MPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE OMOIIOTUIECKUX MPOILIECCOB M UX TOCIECTBUS B aHAIOTUIHBIX
VI CXO/HBIX CUTYAIIUSAX, a TAK)KE BBIIBUTATH MPEATIOIOKECHHS 00 MX Pa3BUTHH B HOBBIX YCIOBHSX U KOHTEKCTaX.

3) paboTa ¢ uHpopManmeii:

NPUMEHSATh Pa3IM4HbIE METO/Ibl, HHCTPYMEHTHI U 3aIllpOChl IIPU MOMCKE U 0TOOpe OnoIorndeckod MHPOpMaI WiH
JaHHBIX U3 HCTOUYHUKOB C YYETOM IPEI0KEHHON YyUeOHON OMOIOrnyecKoil 3a1auu;

BBIOMpPATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH OMOJIOTMUECKYI0 HMH(QOPMAIMIO pa3iIMYHbIX
BUJI0B U ()OpM IIPEJICTaBICHUS;

HaXOJUTbh CXOHBIEC apTyMEHTHI (MTOATBEPKAAIOIINE WIN ONPOBEPraroIie OAHY U Ty K€ UICH0, BEPCUIO) B Pa3INUHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIBHYIO (OpMYy MpeACTaBi€HUs HH(OPMALUM M WIUIIOCTPUPOBATH peEIllaeMble
3aJ]a4M HECJIOXKHBIMU CXEMaMHU, IMarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUAMY;

OLICHWBAaTh HAA&KHOCTh OHONOrMYEecKOM WHGPOpMAIUM MO KPUTEPUAM, MPEUIOKEHHBIM YUHUTEIEM WIH
c(OpMyITUPOBAHHBIM CAMOCTOSTENIBHO;

3allOMHUHATh U CUCTEMATU3UPOBATh OMOJIOTMUECKYI0 HHPOPMAIHIO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA

1) o01menne:



BOCIIPHHUMATh U (OPMYIHPOBATH CYKICHHUS, BBIpAXKaTh SMOIMU B TMPOIECCE BBITIOJHEHUS MPAKTHYCCKUX U
1a00paTOpHBIX PadoT;

BBIPA)KaTh ce0s1 (CBOIO TOUKY 3pEHUsI) B YCTHBIX U MTUCbMEHHBIX TEKCTAX;

pacno3HaBaTh HeBepOaldbHbIE CPEJCTBA OOLIECHUS, TOHMMATh 3HAYEHUE COLIMAJIbHBIX 3HAKOB, 3HATh U PAclO3HABAThH
MIPEAMOCHUTKN KOH(PIMKTHBIX CUTYaIlUH U CMSATYATh KOH(DIUKTHI, BECTH MTEPETOBOPHI;

MMOHUMATh HAMEPEHUsI JPYTUX, MPOSIBISATH YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY M B KOPPEKTHOU (opme
(GopMyIHpOBaTH CBOM BO3PAXKECHMUS;

B XoJle auMansora u (WiM) JIHUCKYCCHUU 3aJlaBaTh BOIPOCHI MO CYHIECTBY O0OCYXJAaeMoil OHOJIOTHYECKOM TeMbl U
BBICKA3bIBATh UJI€U, HALICJICHHbIC HA PElIeHHE OMOJIOrMUECKON 3a/1auu U TOJIIep)KaHue 0JarokKenaTeaIbHOCTH OOIICHMS;

COTIOCTABJISITh CBOM CYXKIEHUS C CYXXIEHUSIMU JPYTMX YYACTHHKOB JHAora, OOHapy>KMBaTh Pa3IM4Me U CXOJCTBO
MO3UILIMH;

nyOJIMYHO TPENCTABISATh PE3yJIbTAaThl BBIMOJIHEHHOIO OHMOJIOTMYECKOr0 ONbITa (IKCIEPUMEHTA, HCCISAOBAHMUS,
MIPOEKTA);

CaMOCTOSITEJILHO BBHIOMPATHh (hOpMAT BBHICTYIUICHHS C y4ETOM 3ajad MPEe3eHTAllMd U OCOOCHHOCTEH ayJIuTOpUU U B
COOTBETCTBHH C HUM COCTABJISATh YCTHBIE U MMUCbMEHHBIE TEKCThI C UCTIOIb30BaHUEM WIITIOCTPATUBHBIX MAaTEPHAJIOB.

2) coBMecTHAasl IesSITeJIbHOCTD:

MOHUMATh M HCIOJB30BATh MPEUMYINECTBA KOMAHAHOW W WHAMBUIAYATbHON paOOThI MPH PEUICHUU KOHKPETHOM
OuoJIoruYecKkoi mpoOsieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh NPHUMEHEHUs] TPYIIOBBIX (OpM B3aUMOJCUCTBUS TPH
peIIeHNHU TTOCTAaBICHHOW YUeOHOM 3a/1aun;

MPUHUMATH 11€JIb COBMECTHOM JEATEIHHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUS TO €€ JNOCTHKCHHUIO: PACTIPEICISITh
pOJIH, JOTOBapHUBATHCS, 00CYXIAaTh MPOIECC W PE3yJbTaT COBMECTHOM PabOThI, yMeTh 0000IIaTh MHEHHS HECKOJIBKUX
JOJIEH, TIPOSIBIISATh TOTOBHOCTh PYKOBOJIUTD, BHITIOMHATH MOPYUYCHUS, TTOTINHATHCS;

IUIAHUPOBATh OPraHM3aIMi0 COBMECTHOM paboOThl, OMNpEAeNaTh CBOIO poib (¢ Y4ETOM MPEANOYTEHUH U
BO3MOXXHOCTEH BCEX YYaCTHHKOB B3aWMOJCHCTBUS), PaCHpENeNsTh 3aJa4d MEXKIYy WiIeHaAMH KOMaHbI, YJ4aCTBOBATh B
rpynnoBbix hopmax padoTel (00CykaAeHUSI, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

BBITIOJTHSATH CBOIO 4acTh pabOTHI, JOCTUTATh KAYECTBEHHOTO PE3YJIbTaTa M0 CBOEMY HANPABICHUIO U KOOPJIUHUPOBATH
CBOM JICUCTBHSI C IPYTUMU WICHAMH KOMaH/IbI;



OLICHMBAaTh KAaye€CTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUAM, CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
Y4YaCTHUKAMU B3aUMOJECHUCTBHUs, CPAaBHUBATL PE3yJIbTAaThl ¢ MCXOMHOM 3aJayed M BKJIAJ KaXJOrO 4jJeHa KOMAaHIbl B
JOCTUXKEHUE PE3YNbTATOB, Pa3ieNsaTh chepy OTBETCTBEHHOCTH U MPOSBIATh TOTOBHOCTh K MPEJOCTABICHUIO OTUETA MTEPEN
IPYIIION;

OBJIaJIETh CHUCTEMOM YHUBEPCAJIbHBIX KOMMYHUKATHBHBIX JEHCTBUN, KOTOpass oOecrneunBaeTr cHOpPpMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB M SMOIMOHAIBHOT'O MHTEJUIEKTa O0YyYarOIIMXCS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC ACHCTBHS

Camoopranusanus:

BBISIBIIATH TTPOOJIEMBI JIJISl pEIICHsSI B )KU3HEHHBIX U YICOHBIX CUTYAIUSIX, UCIIONIb3Ysl OMOJIOTHYECKHE 3HAHNUS,

OPUEHTUPOBATHCS B PA3IUYHBIX MOJIX0JAX MPUHATHS pelIeHUH (MHAMBUAYaIbHOE, MPUHATHE PEIICHUS B TPYIIIIE,
NPUHSITHE PEUICHUH TPYNIIOi);

CaMOCTOSITEJILHO COCTABJIATh aJTOPUTM pEIIeHHs 3ajaud (MM €ro 4acTh), BHIOMpATh CIOCOO perieHus y4eOHOM
OMoJOTMYEeCKON 3aJaud ¢ y4E€TOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh
npeagaraeMbie BApUAHThI pElICHUM;

COCTAaBIIATH IJIAH ACHCTBUH (TJIaH peayn3aliii HaMEYEHHOTO aiTOPUTMa PEUICHUS ), KOPPEKTUPOBATH MIPETIOKECHHBIN
AITOPUTM C YUIETOM IMMOJTYICHHUS HOBBIX OMOJIOTHYECKUX 3HAHUH 00 M3ydaeMOM OHOJIOTHIECKOM O0BEKTE;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCILICHHE.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBII UHTEJJIEKT:

BJIIAJIETh CIIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEDIICKCUU;

JaBaTh OIICHKY CUTYAIlMU U Tpejiarath 1iaH e€ N3MEeHEeHMUS;

YYHUTHIBATh KOHTEKCT U MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUN YI€OHON OMOIOTHYeCKON
3a/1ayu, aIaNTHPOBATh PEIICHNE K MEHSIFOITUMCS 00CTOSATEIHCTBAM;

OOBSCHATHh MPUYUHBI JOCTHKCHUS (HEIOCTIDKCHUS) PE3YNIbTATOB JEATEIHHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY
OTIBITY, YMETh HAXOJAUTh TO3UTUBHOE B TIPOU3OIIEIICH CUTYaINH;



BHOCUTBH KOPPEKTUBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, U3MEHUBILIUXCS CUTYallUl, YCTAHOBICHHBIX
OLIMOOK, BO3HUKILIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM;

pa3nuyarh, Ha3bIBATh U YIPABISITH COOCTBEHHBIMU AMOLMSMU U SMOLUSIMHU IPYTUX;

BBISIBJIITh Y @AHAJIM3UPOBATH TPUYUHBI SMOLIUIA;

CTaBUTh €01 HA MECTO JIPYroro 4yejaoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS JIPYyroro;

PEryHpoBaTh CIIOCOO BBIPAKEHUS IMOLIUH.

IlpunsTHe ce0s U APYIrUx

OCO3HAHHO OTHOCHUTKCS K IPYTOMY YEIOBEKY, EM0 MHEHUIO;

NpU3HABaTh CBOE MPABO HA OMIMOKY M TaKOE e MPaBo JIPYyroro;

OTKPBITOCTH ce0€ U IPYTUM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEpPCAJIbHBIX Y4E€OHBIX PETYJIATUBHBIX AECUCTBUH, KOTOpas oOecredyuBaeT (pOpMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS MO3MLMSA JIMYHOCTH), M KU3HEHHBIX HABBIKOB JIMYHOCTU (yHpaBiIEHUS
co00i1, CaMOIUCIUIUINHBI, YCTOHYUBOIO TOBEACHHUS).

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH K KOHILY 00y4YeHus 6 6 Knacce:

XapaKTepru30BaTh OOTAHUKY KaK OMOJOTHYECKYIO HAYKY, €€ pa3/ieNbl U CBSI3U C APYTUMH HAYKaMH U TEXHUKOM;

MPUBOAUTH MpUMEPHI BKiaaa poccuiickux (B ToM uucie B. B. [JokyuaeB, K. A. Tumupszes, C. I'. Hapamun) u
3apyOekHbIX YUEHBIX (B ToM ymcie P. ['yk, M. Manbsnuru) B pa3BUTHE HAYK O PACTCHUSX;

MPUMEHSITh OMOJIOTHUECKUE TEPMHUHBI M TOHATHS (B TOM uucie: OOTaHWKA, PacTHTENbHAs KJIETKa, pacTUTEIbHAs
TKaHb, OPraHbl PAaCTEHUM, CUCTEMA OPraHOB PACTEHHUS: KOPEHb, MOOEr MOYKa, JKUCT, BUAOU3MEHEHHBIE OPraHbl, IIBETOK,
IO/, CEeMs, PACTHTEIbHBIN OpraHu3M, MHHEpPAJbHOE MHUTAaHWE, (OTOCUHTE3, TbIXaHWE, POCT, Pa3BUTHE, PA3MHOXKCHUE,
KJIOH, Pa3[Ipa’KMMOCTh) B COOTBETCTBUU C TOCTABJIEHHOMW 3a7]a4€il 1 B KOHTEKCTE;



OMHUCHIBATh CTPOCHUE U KUZHEACATEIBLHOCTh PACTUTEIBHOTO OpraHu3Ma (Ha MpUMEpPEe MOKPHITOCEMEHHBIX WIIH
IBETKOBBIX): TIOTJIONICHUE BOJbI W MHUHEpaJbHOE NUTaHHUE, (OTOCUHTE3, JIbIXaHUE, TPAHCIOPT BEIIECTB, POCT,
Pa3MHOXKEHHE, Pa3BUTHE, CBA3b CTPOCHUS BET€TATUBHBIX U T€HEPATUBHBIX OPraHOB PACTEHUMN ¢ UX (YHKIUSMU;

pa3niuyuaTh W OMKCHIBATH KUBbIE U TepOapHBbIC IK3EMIUISPHI PACTCHUN MO 33aJlaHHOMY IUIaHY, YaCTU PACTEHHM 1O
M300paXeHusIM, cXxemMaM, MOJEIISIM, MYJISKaM, pelibe(pHbIM TaOIHIaM;

XapaKTepU30BaTh MPU3HAKK PACTEHUN, YPOBHU OpPraHU3AIlMU PACTUTEIIBHOIO OpraHW3Ma, YaCTH PACTCHMI: KIIETKH,
TKaHH, OPTaHbl, CACTEMbI OPTraHOB, OPTaHU3M,;

CpaBHUBATh PACTUTEIbHBIC TKAHU U OPTaHbl PACTCHUIN MEXITy COO0ii;

BBITIOJIHSITH MPAKTUYECKHUE U JIabopaTOpHbIe pabOThI 110 MOPGHOIOTUU U (DU3UOTIOTUM PACTEHUN, B TOM UUCIIe paOOTHI
C MUKPOCKOIIOM C IMOCTOSIHHBIMU ((DUKCUPOBAHHBIMU) U BPEMEHHBIMU MUKpOIIpErapaTaMu, UCCIIeI0BaTeIbCKIE pabOThI C
UCITOJIb30BaHUEM TTPUOOPOB U MHCTPYMEHTOB ITU(POBOH 1a00paToOpuu;

XapaKTepU30BaTh TPOLECCHl KU3HEACITEILHOCTH PACTCHHI: TOIJIOMICHHE BOJBI M MHUHEpaJIbHOE IHUTAHHE,
doTocuHTE3, ABIXaHUE, POCT, Pa3BUTHE, CIOCOOBI €CTECTBEHHOTO M HMCKYCCTBEHHOT'O BErE€TATUBHOTO Pa3MHOXKECHHS,
CEMEHHOE pa3MHOKeHHE (Ha MpUMepe MOKPHITOCEMEHHBIX, UM IIBETKOBBIX );

BBISIBJISITh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXIY CTPOCHHEM W (PYHKIMSIMU TKaHE M OpPraHoB pacTEHUH,
CTPOEHUEM U KHU3HEIEATEIbHOCTHIO PACTCHHI;

KJIacCU(UIIMPOBATH PACTEHHS M KX YaCTH 1O Pa3HbIM OCHOBAHUSM;

OOBSCHATH POJIb PACTEHUI B MPUPOJIE U KU3HHU YEJIOBEKa: 3HaUeHHE (DOTOCHHTE3a B MPUPOJIEC U B KU3HU YEIOBEKA,
OMOJIOTHYECKOE M XO3SMCTBEHHOE 3HAYCHHE BHUIAOU3MEHEHHBIX MOOETOB, XO3SHWCTBEHHOE 3HAUYEHHWE BETETATUBHOTO
Pa3MHOXKEHUS;

MPUMEHSTH MOJIYYEHHBIE 3HAHUS JJIS1 BRIPAIIMBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX PACTEHUN;

MCIIOJIb30BaTh METOJBl OMOJIOTHH: TPOBOJAUTH HAONIONECHUS 3a PACTEHUSMHU, OMUCHIBATH PACTCHHS M WX YaCTH,
CTaBUTH MPOCTEUIITNE OMOJOTUIECKUE OTIBITHI M DKCIIEPUMEHTHI;

coOmoaTh mpaBuiia 0€30MaCHOTO TpyAa Mpu padoTe ¢ y4eOHBIM U JTaOOPAaTOPHBIM O0OpPYIOBAaHUEM, XMMHYECKOU
MOCYJI0M B COOTBETCTBUU C MHCTPYKIUSMU Ha YPOKE U BO BHEYPOUHOU €SI TEIBHOCTH;

JIEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEpax CBsI3b 3HAHUN OMONIOTHM CO 3HAHUSMH IO MaTeMaTHKe, reorpadum,
Tpyay (TEXHOJIOTUH), IPEAMETOB TYMaHUTAPHOTO IIUKJIA, PA3JIMYHBIMU BUIAMU UCKYCCTBA;



BIIaJIeTh TpuéMamMu palboThl ¢ Ouosiorudyeckoi uHPopMmanueit: (GopMyIHpoOBaTh OCHOBAHUS JJisI U3BJICUEHUS H
0000111eHH1s HTHPOPMALIUU U3 IBYX HCTOYHUKOB, TPeoOpa30BbIBaTh MH(OPMAIIUIO U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/71aBaTh MUCbMEHHBIE U YCTHBIE COOOILIEHHUS, UCTIONb3Ys OHATUIHBIN anmnapaT U3y4aeMoro pasjesia OMOoJIoTuu.
6 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (umdposbIie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 P 7 8 1.5
BCTHTCILHAIM OPratism https://m.edsoo.ru/7f4148d0
9 Crpoenue u MHOrooOpasue 11 35 bubnuoreka [IOK
MTOKPBITOCEMEHHBIX PACTEHUU ' https://m.edsoo.ru/7f4148d0
KuzHenesTenbHOCTh paCTUTENBHOTO bu6mmoreka [IOK
3 14 2 3
Oopranusma https://m.edso0.ru/7f4148d0
bu6mmoreka [IOK
4 P 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 8
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