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COJAEP)KAHUE OBYYEHUA

1. PacTuTe/IbHBIN OPraHu3M

boranuka — Hayka o pacteHusix. Pazgenst 6otanuku. CBsi3b O0TaHUKH C JPYTMMH HAyKaMH U TEXHHKOM.
OO01ue MpU3HAKK PacTEHU.

PasnooOpasue pacrenuii. YpOBHH OpraHU3AIlMM PACTUTEIBHOTO OpraHu3Ma. Beicime u HuU3ImMe
pactenus. CriopoBble U CEMEHHbIE PACTEHUSI.

PactutenbHas kierka. M3yueHWe pacTUTENBHON KJIETKHM TMOJ CBETOBBIM MHKPOCKOMOM: KJIETOYHAS
o0omouka, s/po, IUTOIIIa3Ma (IJIacTUABI, MUTOXOHPUH, BaKyOJId C KJIETOYHBIM COKOM). PacTurenbHble
TKaHU. OyHKIMU paCTUTEIbHBIX TKaHEH.

Opransl U cUCTEMBI OPraHOB pacTeHuil. CTpoeHHEe OpraHOB PACTUTENBHOIO OPraHu3Ma, UX POJib U CBS3b
MEXTy COOOM.

Jlabopamopmusvie u npaxmuueckue padoomaot.

N3ydyeHre MUKpOCKOIIMYECKOTO CTPOCHHUSI JIUCTa BOJHOTO PACTEHUS AJI0JCH.

W3ydeHue cTpoeHUs pacTUTENIbHBIX TKaHEH (MCIONIb30BaHHE MUKPOIIPENapaToB).

M3ydyeHrne BHEIIHETO CTPOCHHSI TPABSIHUCTOTO IIBETKOBOTO pacTeHHs (Ha >XUBBIX WM TepOapHBIX
AK3EMILISIpaxX PACTEHUN): MACTYIIbsl CyMKa, pebKa AUKas, JIIOTUK €IKUN U IpyTrue pacTeHusl.

OO0Hapy>keHre HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB B PACTEHUU.

DKCKypcuu unu 6udeoIKcKypcuu.

O3HaKOMJIEHHUE B IPUPOJE C LIBETKOBBIMHU PACTECHUSAMMU.

2. CTpoeHne 1 MHOT000pa3ue NMOKPbITOCEMEHHbIX PACTEeHUI

Crpoenue cemsiH. CocTaB U CTPOCHUE CEMSH.

Buabsl kopHeill U TUIBI KOPHEBBIX cHUCTEM. BumousmeneHus kopHeid. KopeHb — opraH HOYBEHHOIO
(MuHepanbHOro) nuTanusa. KopHu u KopHeBble cucTeMbl. BHelIHee 1 BHyTpeHHee CTPOSHHUE KOPHS B CBSI3U C
ero ¢pynkuusmu. Kopuesoii uexiauk. 3oHbl KopHa. KopHeBble Bosocku. Poct kopHs. [loromnenue KopHIMU
BOJIbI 1 MHHEPAJIBHBIX BEIIECTB, HEOOXOIMMBIX PacTeHUIO (KOpPHEBOE TaBieHHE, 0cMOC). Buponsmenenue
KOpHEH.

[ToGer. Pa3Butne moOera u3 mouku. CtpoeHue crebis. BHemrHee W BHyTpeHHee CTpPOEHHUE JUCTA.
Bunousmenenus mnoOeroB: KopHeBuIle, KiyOeHb, JykoBuna. WX cTpoeHue, OHOJIOTHYECKOE U
X03gicTBeHHOEe 3HaueHue. llober m mouku. JluctopacmonoxxeHne W JUCTOBas Mozaunka. CTpoeHue u
¢bynkuu snucra. [Ipocteie u ciokHble aUCThbA. Bupoumsmenenuss nuctbeB. OCOOEHHOCTH BHYTPEHHETO
CTPOEHHS JUCTa B CBSI3U C €ro (pyHKUMAMH (KOXKMIA U YCTbUIIA, OCHOBHAs TKaHb JIUCTa, MPOBOJSIIUE
mydk#). JIUCT — opraH BO3AYIIHOTO MTUTAHMSL.

Crtpoenune u pazHooOpasue 1BeTkoB. Cormserus. I[lnogsl. Tunsl mmomos. Pacrpoctpanenue 1iogoB u
CeMSIH B IIPUpPO/IE.

Jlabopamopusie u npakmuyueckue padomol.

W3yueHnne CTpoeHHS KOPHEBBIX CHCTEM (CTEpKHEBOH M MOYKOBAaTOl) Ha mpuMepe repOapHbIX
AK3EMILISIPOB WUJIU JKUBBIX PACTEHUH.

W3ydenune Mukpomnpemnapara KJI€TOK KOPHSI.

O3HaKOMJIEHHE ¢ BHEITHUM CTPOCHUEM JIMCTHEB U JIMCTOPACIIONIOKEHNEM (Ha KOMHATHBIX PaCTEHUSX).

M3ydyeHne CTpOCHHS BEreTaTUBHBIX M T€HEPATHBHBIX MOUYEK (Ha MpHUMEpPE CHUPEHH, TOMONS U JAPYTUX
pacTeHuit).

N3ydyeHne MUKpOCKOIIMYECKOTO CTPOCHHUS JTUCTA (HAa TOTOBBIX MUKPOIpENaparax).

PaccmaTpuBaHre MUKPOCKOTIMYECKOTO CTPOCHUS BETKH JiepeBa (Ha TOTOBOM MHUKpPOIIpEnapare).

HccnenoBanue CTpOCHUsI KOPHEBUILA, KITyOHS, TYKOBUIIBL.

N3yueHne CTpOeHHUsI LIBETKOB.



O3HaKOMJIEHHE C Pa3IMYHBIMU TUIIAMHU COLIBETUH.

N3ydeHue cTpoeHus ceMsiH JBYI0IbHBIX PAaCTCHUH.

N3y4eHne cTpoeHus CEMSIH OAHOAOIbHBIX PACTEHUIA.

3. ’Ku3HenesATEJbHOCTh PACTHTEILHOI0 OPraHU3Ma

OOMeH BemiecTB y pacTeHUH

Heoprannueckue (Boma, MHUHEpadbHBIE COJIM) W OpPraHUYECKHE BeliecTBa (O€NKH, KUPBI, YTIICBOBI,
HYKJICMHOBbIE KHMCJIOTBI, BUTAMUHBI U JApPYTHe BELIECTBA) pacTeHHs. MHHepalbHOE NUTAHUE PACTEHUH.
VY nobpenus.

ITuranue pacrenus.

[Tornomenne KOpHAMHU BOJbl 1 MUHEPAJIbHBIX BEIIECTB, HEOOXOAUMBIX PACTECHUIO (KOPHEBOE AABIICHHE,
ocmoc). IlouBa, e€ mmomopoaue. 3HaueHue oOpPaOOTKH IMOYBHI (OKyYHMBAHHE), BHECCHHs yAOOpPEHUH,
IIPOPEKUBAHUS IPOPOCTKOB, IIOJIMBA AJIS )KM3HU KYJIBTYpHBIX pacTeHull. ['uapononuxka.

®otocunTte3. Jluct — opraH BO3AYLIHOTO NMHUTaHUsS. 3HaueHHE (DOTOCHMHTE3a B MPHUPOJAE M B KU3HU
YeJI0BeKa.

JIbIXaHue pacTeHus.

Jpixanue kopHs. PpIxjeHue MOYBBI Ul YJIyYIIECHUs JbIXaHUS KOPHEH. YCIIOBUS, IPENATCTBYIOLIUE
JBIXaHUIO KOpHEH. JIuCT kak opraH neixanus (ycTbUuHBINA anmapar). [locTyrienne B JIMCT aTMOC(EPHOTO
Bo3ayxa. CuiibHas 3albUIEHHOCTh BO3/yXa, KAaK MPEMNSTCTBHE Ui AbIXxaHWs JUCTbeB. CTebenb Kak opraH
JbIXaHUs (HaJM4ue YCTBMII B KOXMHIE, dedeBHueK). OcoOeHHOCTH [IbIXaHHMsA pacTeHui. B3aumocBs3b
JIIXaHUS PACTEHUS C POTOCHHTE30M.

Tpancnopr BenecTB B pacTeHUM.

CBsi3p KJIETOYHOrO CTpoeHusi ctedins ¢ ero ¢pyHkuusmu. Poct ctebns B anuny. Kierounoe crpoenue
cTeOIIsl TPaBSHUCTOIO PACTEHUs: KOXKMILA, IPOBOJIINE MyYKH, OCHOBHAas TKaHb (mapeHxuma). Kinerounoe
CTpoeHHe CcTebOIs JpeBecHOro pacTeHus: kopa (mpoOka, my0), kamOuil, ApeBecuHa W cepjueBuHa. PocT
ctebnst B TonuuHy. [IpoBoxsmire TkaHu KOpHs. TpaHCHOPT BOABI U MHHEPAJIbHBIX BEIIECTB B PACTEHUH
(cocynbl apeBecuHbl) — Bocxoismuii Tok. Vcmapenue Bojabl uepe3 credesib U JIMCThS (TpaHCIHpAIus).
Perynsanus ucnapeHus BoAbl B PacTeHUU. BiMsHME BHEIIHUX YCJIOBHW Ha ucHapeHue BoAabl. TpaHcnopt
OpPraHMYECKUX BEIECTB B PACTEHUH (CUTOBUIHBIE TPYOKHU 1y0a) — HUCXOAALMI TOK. [lepepacnipenenenue u
3amacaHue BELIECTB B pacTeHUU. Beiaenenue y pacrtenuid. Jincroman.

Pocr u pa3BuTHe pacTeHus.

IIpopacranue cemsH. YcnoBuss mpopactanus cemsH. lloaroroBka cemsH k moceBy. PasButue
IIPOPOCTKOB.

ObpaszoBarenbHble TKaHH. KoHyc Hapactanusi mobera, pocT KOHUMKa KOpHS. BepXxymieuHslii u
BCTaBOUYHBII pocT. PocT kopHs u ctebist B TonuuHy, kamouil. O6pa3oBaHue TOAUYHBIX KOJIEI Y JIPEBECHBIX
pactenuil. BnusiHue putoropmMoHoB Ha pocT pacteHus. PocToBble nBMXeHUs pacTeHuil. PassuTtue nobera u3
MIOYKH.

PasmHOxeHue pacteHuil u ero 3HadeHne. CeMeHHoe (FeHepaTUBHOE) pa3MHOXKEHHE pacTeHul. L{BeTku u
cougetus. Onbuienue. [lepekpécTHoe onbuieHHE (BETPOM, )KUBOTHBIMH, BOJON) U caMooIiblieHue. J[BoiiHoe
omofoTBopeHue. HacnenoBanue npu3HakoB 000MX PaCTEHH.

BereratuBHOE€ pa3MHOKEHHE LIBETKOBBIX pacTeHUl B TIpUpoAe. BereraTuBHOe pa3MHOXKEHHE
KylIbTypHbIX pacTeHuid. Kionbl. CoxpaHeHHE NpHU3HAKOB MATEPUHCKOTO pacTeHHs. XO034HCTBEHHOE
3HaYeHHE BEreTaTUBHOTO Pa3MHOKEHUSI.

Jlabopamopusle u npakmuueckue padomol.

HabGmnronenue 3a pocToM KOpHSI.

HaGmoienue 3a poctom mobera.

Omnpenenenue Bo3pacTa JepeBa 1o CIuiy.



Briasnenne NEPCABUIKCHHA BOJAbl U MUHCPAJIbHBIX BEUICCTB 11O APCBCCHUHC.

HaGnronenue nporiecca BBIICICHUS KUCIOPOIa Ha CBETY aKBaPHyMHBIMH PAaCTCHUSIMH.

W3ydenue posiu peIXJICHHS IS AbIXaHUS KOPHEH.

Onagenne npuéMamMy BETeTaTUBHOIO PA3MHOXKEHUSI PACTCHUH (YepeHKOBaHME MOOETOB, YEPEHKOBAHUE
JUCTHEB W JPYTUE) Ha MPUMEpPE KOMHATHBIX PACTCHHH (TpaJecKaHIus, CEHITONMs, OCTOHUsA, CaHCeBbEpa U
JIpyTHE PacTCHHS).

OmnpeneneHne BCX0KECTH CEMSIH KyJIbTYPHBIX PACTEHHM U MOCEB UX B TPYHT.

HaGnronenue 3a pocToM W pa3BUTHEM LBETKOBOTO PACTeHHs B KOMHATHBIX YCIOBHSAX (Ha MpuMepe
(dbaconu Wiv MOCEBHOTO TOPOXa).

OnpezeneHue ycIOBUN MPOPACTAHUS CEMSIH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MW HA YPOBHE
OCHOBHOI'O OBIIEI'O OGPA30OBAHUSA (FA3OBbBIN YPOBEHbD)

OcBoenue yueOHOro mpeamera «buomorus» Ha ypoBHE OCHOBHOrO 0OIIero 0Opa30BaHUS IOJIKHO
00eCTIeYnTh JTOCTHKEHUE CIECAYIOUMX OOYYalOUIMMHUCSA JHUYHOCTHBIX, METAaNpPEAMETHBIX U MPEIMETHBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yJabTaThl OCBOEHHUS NPOrpaMMbl 10 OHMOJIOIMM OCHOBHOIO OOLIEro 0Opa3oBaHMS
JOJKHBI OTpa)kaTh TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOI MO3UTUBHBIX II€HHOCTHBIX
OpHUEHTALIMI M PaCUIMPEHHE ONBITA JEATEIbHOCTH HAa €€ OCHOBE M B MPOLECCE peain3aluyd OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHUBHOW COBMECTHOM J€STEIbHOCTH NP BBIMOJIHEHUU UCCIIEI0BAaHUN U IPOEKTOB,
CTPEMJIEHUE K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

OTHOIIEHHE K OMOJOrMM KaK K BaXHOM COCTABISIOUICH KyJIbTYphI, TOPJOCTh 32 BKJIAJ POCCUHCKUX U
COBETCKHUX YUEHBIX B Pa3BUTHE MUPOBOW OMOJIOTHYECKON HAYKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTb OLIEHUBATh IOBEJEHUE U MOCTYIIKH C ITO3ULUN HPABCTBEHHBIX HOPM U HOPM 3KOJIOTMYECKOU
KYJbTYPBI;

MOHMMAaHHUE 3HAYUMOCTH HPABCTBEHHOI'O aCIEKTa JIeATEIbHOCTH YEJI0BEeKa B MEIULIMHE U OUOJIOTUH;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

MOHUMaHHE POJIK OUOJIOTUH B (POPMUPOBAHUH ICTETUUECKOI KyJIbTYpPbI JUUHOCTH;

5) ¢usuueckoro BocnUTAaHHS, (OPMHUPOBAHMS KYJIbTYPbl 310POBbSI H 3MOIMOHAJILHOIO
OJ1aromosty4us:

OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0pPOBbIO M YCTaHOBKa Ha 3J0POBBIN 00pa3 >KU3HU (310pOBOE
NUTaHUE, COOJIOACHNE TUTHMEHUYECKUX NMPaBWJI U HOPM, COATaHCUPOBAHHBIA PEXHUM 3aHATUH M OTAbBIXA,
peryisipHasi pu3nvecKas aKTUBHOCTH);

OCO3HAHME TOCJIEACTBUNA M HENpUSITHE BPEIHBbIX NPUBBIYEK (YNOTpeOJeHHE alKorojisi, HapKOTHKOB,
KypeHHe) U UHbIX (hopM Bpeda JUisl PU3NIECKOro U ICUXUYECKOTO 370POBbSI;

co0uTo/IeHre MpaBuil 0€30MMaCHOCTH, B TOM YHCJI€ HAaBBIKM O€30M1aCHOTO TIOBEJICHUS B IPUPOIHOM Cpee;

c(OpMHUPOBAHHOCTDH HaBBIKA Pe(ICKCHH, YIIpaBIeHHE COOCTBEHHBIM YMOLIMOHAIBHBIM COCTOSTHIEM;

6) TPy10BOT0 BOCIIUTAHUA:

aKTUBHOE Y4YacTHe B PEUICHHM MPAKTUYECKUX 3a/1ay (B paMKax ceMbd, 00pa3oBaTelIbHON OpraHu3alllu,
HACEJICHHOTO IyHKTa, Kpasi) OMOJIOTMUECKOM U HKOJIOTHYECKOM HANPaBICHHOCTH, HHTEPEC K MPAKTHYECKOMY
U3y4YeHHIO podeccuii, CBA3aHHBIX ¢ OMOJIOTHEI;

7) 3K0J10IrM4eCKOr0 BOCIIUTAHUS:

OpHEHTAIlMsl Ha TMpUMEHEHHEe OWOJIOTMYECKUX 3HAHMW TpPU PELICHUH 3a/ad B OOJacTH OKpYyXKarolieu
Cpelibl;

OCO3HAaHHE HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX peIIeHHUS;

TOTOBHOCTb K YYaCTHIO B IPAKTUUECKON JAESITEIbHOCTH SKOJIOIMUECKON HAalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpHEHTAIlUs] HAa COBPEMEHHYIO CHCTEMY HAyuyHBIX IpEACTaBICHUI 00 OCHOBHBIX OMOJIOTMYECKHUX
3aKOHOMEPHOCTSIX, B3aUMOCBSA3SX YEJIOBEKA C MPUPOJIHON U COLUAIBHOMN CPEION;



MOHUMaHHE POJIA OMOJIOTUIECKOH HayKH B (GOPMUPOBAHIH HAYYHOTO MHUPOBO33PEHHS;

pa3BUTHE HAYYHOH JIF0003HATEILHOCTH, HHTEpeca K OMOJIOrMYeCcKOi HayKe, HABBIKOB MCCIIEI0BATEIbCKOM
JIESATEIBHOCTH;

9) aganTanum 00y4arouerocsi K M3MeHs IIUMCS YCJIOBUAM COIMAJIbHON U IPUPOAHOI cpebl:

a/IeKBaTHasi OLIEHKA U3MEHSIOIINXCSl YCIOBUM;

NPUHATHE pelIeHus (MHIUMBUAYAIBHOE, B TPYIIE) B U3MEHSIOMUXCA YCIOBUSAX HAa OCHOBAaHMM aHAJIM3a
ouonoruueckoit HHGoOpMaIuy;

IUTAHUPOBaHME ACWCTBUI B HOBOM CHTYyalliy HA OCHOBAaHUM 3HAHUH OMOIOTMYECKIX 3aKOHOMEPHOCTEH.

METAINPEJMETHBIE PE3YJIbTATHI

MeTaHpeI{MeTHLIC PE3YJbTAaTbl OCBOCHUA IIPOrpaMMBbI 11O OHOJIOTHH OCHOBHOT'O O6H.[CFO O6pa30BaHI/I${,
JOJIDKHBI OTpaXaTb OBJIAJACHUC CICAYIOIHUMU YHUBCPCAJIbHBIMUA y‘-Ie6HBIMI/I HGI;'ICTBI/ISIMI/II

ITo3naBaTebHBIC YHHBeEpPCAJIbHbIC Y4eOHbIC JeHCTBUS

1) 6a3oBble JIOTHYECKHUE e CTBUS:

BBISBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIE MPU3HAKN OUOIOTUYECKUX OOBEKTOB (SIBJICHHMIA);

YCTaHABIIMBATh CYIIECTBEHHBIH TMPU3HAK KIaccu(PuKanuu OHOJIOTHYECKUX OOBEKTOB  (SIBJICHH,
MIPOLIECCOB), OCHOBAHUS /Jisi 000OIIECHHS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIH3a;

C y4éTOM NpEIIOXKEHHOW OHOIOTUYECKOW 3a7aud BBIABISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B
paccMmarpuBaeMbiX (hakTax W HAONIONCHUSX, TpeiaraTh KPUTEPUU IS BBISABICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUIL;

BBISBJIATH J1e(DULINTHI HHOOPMALIUY, TaHHBIX, HEOOXOAMUMBIX JIJIsl pELIeHHs TIOCTABICHHOM 3a/1a4u;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIC CBSI3U MPHU U3yUYEHUU OMOJOTUYECKHX SBIICHUH U MPOLIECCOB, JIeaTh
BBIBOJIbI C MKCHOJB30BAHUEM JCAYKTHUBHBIX M MHAYKTHUBHBIX YMO3AKIIOUEHHUH, YMO3aKIIOYEHUN 10
aHajoruu, GOpMyIUPOBATH TUIIOTE3HI O B3aUMOCBS3SX;

CaMOCTOSITENIBHO BbIOMpaTh coco0 perieHus yuyeOHOH OHOI0ruuecKkol 3a/iayu (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHMs, BBIOUpATh HauOoONee TMOAXOMAIMN C YyYETOM CaMOCTOSTENILHO BBIICTICHHBIX
KpUTEPUEB).

2) 0a30BbIe HcCCIeI0BATEIbCKHE TeCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHHUS;

dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIIUE pa3pblB MEXKAY PEATbHBIM M KENATEIbHBIM COCTOSHUEM
CUTYyaIlu’, O0BEKTA, U CAMOCTOSITEIILHO YCTaHABIMBATH HCKOMOE M JJAHHOE;

dbopMHUpOBaTh THMOTE3Y 00 HUCTHHHOCTH COOCTBEHHBIX CYXIACHUH, apryMEHTHPOBATH CBOIO IO3HIIHIO,
MHEHHUE;

MPOBOANWTHL IO CAMOCTOSITENIFHO COCTAaBICHHOMY IIJIaHy HAOJIIOJCHWE, HECIOKHBIM OHOIOTHYeCKHiA
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEeIOBAHUE M0 YCTAHOBJICHUIO OCOOEHHOCTEH OMOJOTHYEcKOro oOBeKTa
(mporecca) U3ydeHust, IPUUMHHO-CICACTBEHHBIX CBSA3EH U 3aBUCUMOCTEHN OMOJIOTMYECKUX 0OBEKTOB MEKTY
coboii;

OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAINIO, TIOJYYEHHYIO B XOJ€ HAONIOJEHUS U
AKCIIEPUMEHTA;

CaMOCTOSITENIEHO (hOPMYJITMPOBATh OOOOIICHHSI M BBIBOJBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOICHMSI,
AKCIIEPUMEHTA, BJIAJIETh MHCTPYMEHTAMH OLIEHKH JIOCTOBEPHOCTH IMOTYUYEHHBIX BBIBOJIOB M 000OIIECHNUI;



MIPOTHO3UPOBATH BO3MOXKHOE JajbHEUIee pPa3BUTHE OMOJIOTMUECKUX TPOIIECCOB M UX TOCIEICTBUS B
aHAJIOTUYHBIX WJIM CXOJHBIX CUTYallUiX, a TAKXK€ BBIIBUraTh MPEANOIOKEHUS 00 MX Pa3sBUTHUH B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

3) padora ¢ unopmaumeii:

IPUMEHSTh pa3IMYHbIE METOJIbl, UHCTPYMEHTBl M 3alpochl MpPU TOUCKE U OTOOpE OMOJIIOTHYECKOU
nH($OpMallMU WIN JaHHBIX U3 UCTOUYHUKOB C YUETOM MpeIoKEHHON yueOHON OHOI0rnuecKoi 3a1auu;

BBIOMpaTh, AHATU3UPOBATh, CUCTEMATH3UPOBATh W WHTEPIPETHPOBATH OMOIOTHUECKYI0 HWH(OPMAIIHIO
Pa3NIUYHBIX BUAOB U (POPM IpeCTaBICHUS;

HAXOJUTh CXOJIHbIE apryMEHThI (IIOATBEPKIAIOIINE WU ONIPOBEPIatolINe OHY U Ty K€ UJIEI0, BEPCUIO) B
pa3aNYHbIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (hopMmy mpeacTaBieHUs WHOOPMALMU U HILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOM IrpaduKoi U X KOMOMHALIUSAMU;

OLICHUBATh HAJE&KHOCTh OMOJIOrMYECKON MHPOpPMAIUHU MO0 KPUTEPUSAM, HPEUIOKEHHBIM YUUTEIIEM WIH
c(hopMyIHPOBAHHBIM CAMOCTOSITENIHHO;

3alOMUHATh U CUCTEMATH3UPOBATH OMOJIOTHYECKYI0 HH()OPMALIUIO.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIe el cTBUS

1) o01menue:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYKICHHUS, BBIPAXKaTh SMOLIMHU B MPOLIECCE BBHIIOIHEHUS IPAKTHUYECKUX
1 JIa0OpaTOPHBIX padoT;

BbIpaXkaTh ce€0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOasbHbIE CPEACTBAa OOLICHMS, MOHMMAaTh 3HAYEHHE COLMAIbHBIX 3HAKOB, 3HaTh U
pacro3HaBaTh NPEANOCHIIKH KOH(IMKTHBIX CUTYyalluid U CMATYaTh KOH(IMKTHI, BECTH I1EPETOBOPHI;

NOHUMAaTh HAMEPEHHUS JIPYTHX, MPOSBISATh YBAKUTEIBHOE OTHOUICHHWE K COOECETHHKY M B KOPPEKTHOMH
dbopme GopMyITHPOBATH CBOU BO3PAKEHUS,

B XOJle Auanora U (WinM) AUCKYCCHM 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOH OMOJIOrHYecKoin
TEMbl W BBICKAa3bIBaThb MWJCHM, HAllEJICHHbIE Ha pelIeHHEe OHOJOrMYecKod 3aaud M MOJJepKaHue
0J1aro’KeaaTelIbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOM CYXKJIEHUS C CYXKIECHUSMHU JPYTUX YUaCTHUKOB JMAJIOra, 0OHAPYKUBATh PAa3INYUe U
CXO/ICTBO MO3ULIMA;

nyOJIMYHO TPEACTaBIATh PE3YyJbTaThl BBIIOJIHEHHOTO OHOJOTMYECKOrOo OmbITa (IKCIEpUMEHTA,
UCCIIEIOBaHMS, TIPOCKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUICHHS C y4Y€TOM 3a7ay TNPE3eHTAllMd M OCOOCHHOCTEH
ayJIMTOPUU U B COOTBETCTBMM C HHUM COCTaBJSITh YCTHBIE M IMUCHBMEHHBIE TEKCTHI C HCIIOJIb30BAHUEM
WITIOCTPATUBHBIX MaTepHaJIOB.

2) COBMeCTHAS 1eITeJIbHOCTh:

MOHUMAaTh W WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOM W WHAMBHIYaJbHOH pabOTHI MpHU pEHICHUU
KOHKPETHON OMOJIOTHYecKoi mpobsieMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHMsI TPYMIOBBIX (Popm
B3aMMOJICHCTBUS NIPU PELICHNH MIOCTABIEHHON yueOHOH 3a1auH;

IIPUHUMATH LIE€Jb COBMECTHOM JEATEIBHOCTH, KOJUIEKTMBHO CTPOWUTH JEHCTBUS IO €€ JOCTHKEHHIO:
pacnpenenaTb pojiu, JI0rOBapUBaThCs, OOCYXKAAaTh IPOLIECC U PE3yJIbTaT COBMECTHON paboOThI, yMETh
000011aTh MHEHHUSI HECKOJIbKMX JIOZIeH, MPOSIBIATh TOTOBHOCTh PYKOBOJUTH, BBINOJHSITH MOPYYECHHUS,
HOJUYUHATHCS;



IUTAHUPOBATh OPraHU3aIL[MI0 COBMECTHOM palbOTHI, ONpPENENSITh CBOIO poJib (C y4ETOM MpPEANOYTEHUN U
BO3MOYKHOCTEH BCEX YYAaCTHMKOB B3aUMOJCWCTBUS), paclpeiessaTh 3aJadd MEXIy WIEHaAaMH KOMAaHbI,
y4acTBOBAaTh B IPYHIOBBIX opMax paboThl (00CyXaeHHs, 0OMEH MHEHUSIMHU, MO3TOBbIE LITYPMBbI U UHBIE);

BBINOJIHATH CBOIO 4YacTh Pa0OThI, OCTUTAaTh KAa4eCTBEHHOTO pe3yJbTaTa IO CBOEMY HAIPaBICHUIO U
KOOPJMHUPOBATh CBOU ACHCTBUSI C JPYTMMH WIEHAMU KOMaH/Ibl;

OLICHMBaThb KayecTBO CBOEr0 BKJIaJa B OOHMH NPOIYKT IO KPUTEPHUAM, CaMOCTOSITEIbHO
c(OpMyYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS, CPAaBHUBATh PE3YJIbTAThI C UCXOAHOM 3a1auell U BKIaJ
KaX/IOTO WIeHAa KOMAaHJbl B JOCTHXKCHHE PE3YJbTAaTOB, Pa3AeisATh c(epy OTBETCTBEHHOCTH M IPOSBISATH
TOTOBHOCTH K IIPEIOCTABIICHUIO OTUETA MEepe IPYIIIOii;

OBJIQJIETh  CUCTEMOM  yHHMBEpPCAJbHBIX KOMMYHMKATHUBHBIX JEHCTBHM, KOTOpas oOecrednBaeT
c(OPMHUPOBAHHOCTH COLMAIBHBIX HABBIKOB U AMOI[MOHAJIILHOTO MHTEIUIEKTA 00YYaroIuXCs.

PeryasiTuBHble YHUBEpPCAJIbHbIE YYeOHbI€ 1eHCTBUS

Camoopranusanus:

BBISIBJISATh NMPOOJIEMBI Uil PELICHUs] B JKU3HEHHBIX U YYEOHBIX CHUTYalUsX, MCIOJIb3Ysl OMOJIOTHYECKUE
3HaHUS;

OpPUEHTUPOBATHCS B Pa3IMUHBIX MOAXOAAX MPUHATHS pelleHUu (MHAUBUAYAIbHOE, IPUHITHE PELIEHUS B
rpyIe, IPUHATHE PEIICHUNA TPYIIION );

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM PEIICHUS 3aJaud (WM €ro 4acTbh), BEIOMpPATh CIOCOO perieHus
y4eOHOI OHMOJOrMYecKoW 3aJadu ¢ Y4ETOM HUMEIOIIUXCS PECcypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATH IIpe/ijlaraeéMble BapUaHThl PEeLLICHUN;

COCTaBIIATh IUIAH JIEHCTBUM (IUIaH peaju3allid HaMEUEHHOI'O aJlfOpUTMa pPEeIlIeHHs), KOPPEKTUPOBATh
NPEUIOKEHHBI alIropuT™M C Y4YETOM IMOJY4YEHHMS HOBBIX OHOJOIMYECKMX 3HAHUH 00 H3ydaeMoM
OHMOJIOrHYECKOM OOBEKTE;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH HHTEJIEKT:

BJIaJIETh CIOCOOAMU CAMOKOHTPOJISL, CAMOMOTHUBALIMU U pedIIeKCUH;

JIaBaTh OLIEHKY CUTYallMH U MpeAaraTh IiaH €€ N3MEHEHUs;

YUUTHIBATh KOHTEKCT M MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH NPH pPELICHUH Y4eOHOM
OMOIOrHUYecKOH 3a7auu, aIaliTUPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSTENbCTBAM;

OOBSCHATh MPHUYMHBI JOCTHXKEHUS (HEHOCTHIKEHMS) pE3yJNbTaTOB MAESITENbHOCTH, JaBaTh OIICHKY
nproOpEeTEHHOMY OMBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OIIE/IIIEH CUTYallNH;

BHOCUTb KOPPEKTHBBI B JESTEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHMBILMXCS CHUTYyaluil,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIA U YCIOBHSIM;

pas3nuyarth, Ha3bIBATh U YNPABIATH COOCTBEHHBIMHU 3MOIMAMHU M SMOLIUSAMU JIPYTHX;

BBISIBJISITh U @HAIM3UPOBATh IPUYMHBI IMOLIUI;

CTaBUTh ce0s1 HA MECTO JIPYroro yeiaoBeKa, MOHUMAaTh MOTHBBI U HAMEPEHUS APYTOro;

PEryIUpOBaTh CIIOCOO BBIPAKEHUS SMOIIHIA.

IIpunsitue cedst U APyrux

OCO3HAHHO OTHOCHUTBHCA K IPYTOMY Y€JIOBEKY, Er0 MHEHHUIO;

IIpU3HABaTh CBOE MPaBO Ha OLIMOKY U TaKOE K€ IMPaBo APYToro;

OTKPBITOCTh Ce0€ U APYTUM;

OCO3HaBaTh HEBO3MO)KHOCTh KOHTPOJINPOBATH BCE BOKPYT;



OBJIAJIETh CHCTEMOM YHHBEpPCAJIbHBIX YYEOHBIX PpEryJsSTHUBHBIX J€HCTBUH, KOTOpas oOecrnedyuBacT
(dbopMUpOBaHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSASI MO3ULUSA JUYHOCTH), M >KU3HEHHBIX
HABBIKOB JIMYHOCTH (yIpaBIeHUsI COOOM, CAMOIUCIIUTUINHBI, YCTOWYHBOTO MTOBEACHHUS).

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3ynbTaThl OCBOCHUS IPOTrpaMMBbI 110 OMOJIOIMH K KOHILy 00y4eHus 6 6 knacce:

XapaKkTepu30BaTh OOTAaHMKY KakK OMOJIOTHYECKYIO HayKy, €€ pas3jieibl M CBS3U C JPYIMMU HayKaMu U
TEXHHKOI;

IIPUBOJIUTH NPUMEPHI BKiIana poccuiickux (B Tom uucie B. B. JlokyudaeB, K. A. Tummupszes, C. I'.
Hapammn) u 3apy06exxHbpIx yu€Hbix (B Tom uncie P. 'yk, M. Manbnuru) B pa3BUTHE HAyK O PACTEHUSX;

OPUMEHATh OMOJIOTHYECKHE TEPMHHBI W TMOHATHA (B TOM 4wMcie: OOTaHMKA, pacCTUTENbHAs KIIETKa,
pacTuTenpHas TKaHb, OpraHbl pAacTeHUil, CHUCTEMa OpraHOB pAcTeHUs: KOpEHb, MOOEr IOodYKa, JIHCT,
BUJIOU3MEHEHHBIE OpPraHbl, I[BETOK, IUIOJ, CEMs, PACTUTENIbHBIM OpraHu3M, MHHEPAIbHOE IHUTaHUE,
doTOoCHHTE3, IBIXaHUE, POCT, Pa3BUTHE, DPAa3MHOXKEHHUE, KJIOH, DPAa3Ipa)kUMOCTh) B COOTBETCTBHU C
IIOCTABJIEHHOW 3a/1a4€il U B KOHTEKCTE;

ONMCHIBATh CTPOEHUE U JKU3HEEATENBHOCTh PACTUTENBHOIO OpraHu3Ma (Ha mpuMepe MOKPhITOCEMEHHBIX
WM [IBETKOBBIX): TOIJIOIIEHNE BOJbl U MUHEPAJIIbHOE TUTaHHE, (OTOCUHTE3, JIbIXaHUE, TPAHCIIOPT BELIECTB,
pPOCT, Pa3MHOXKEHHUE, PA3BUTHE, CBA3b CTPOCHUS BEr€TaTMBHBIX M I'€HEPATUBHBIX OPraHOB PAacTEHUH ¢ MX
byHKIUAMY;

pa3iauyuaTh M ONKCHIBATh >KUBbIE M TepOApHBIE SK3EMIUIAPHl PACTEHUW 10 3aJaHHOMY IUIAHY, YacTH
pacTeHu# 1o U300paKEHUAM, CXeMaM, MOJICIISIM, MyJIsKaM, pelbeHBIM TaOIHIam;

XapaKTepu30BaTh IPHU3HAKKM PACTEHUH, YPOBHM OpPraHMU3aLUU PACTUTEIBHOIO OpPraHU3Ma, 4YacTH
pacTeHMM: KJIETKH, TKAHU, OPTraHbl, CUCTEMBI OPIaHOB, OPIaHU3M;

CPaBHUBATh PACTUTENIbHBIC TKAHU U OPTAaHBI PACTCHHUI MEXy COOOIA;

BBITOJIHATH MPaKTUUYECKUE U JIabopaTopHble pabOThl 10 MOP(OJIOrUM U (PU3NOJIIOTUU PACTEHUM, B TOM
quciae paboTbl ¢ MUKPOCKOIIOM C IMOCTOSHHBIMU ((PUKCHUPOBAHHBIMU) M BPEMEHHBIMH MMKpOINpEnapaTamu,
UCCIIeI0BaTEeNbCKUE paboThI ¢ UCTIOIb30BaHUEM NTPHUOOPOB U MHCTPYMEHTOB LM (PPOBOIL 1abopaTopui;

XapaKTepU30BaTh MPOIECCHl KU3HEAEATEIbHOCTH PACTEHUM: MOIJIOUIEHHE BOJBl W MHUHEPAIBHOE
nuTaHue, (OTOCUHTE3, [bIXaHUE, POCT, pa3BUTHE, CIOCOOBI E€CTECTBEHHOIO U HCKYCCTBEHHOTO
BEreTaTUBHOI'O Pa3MHOKEHMSI, CECMEHHOE Pa3MHOKEHHUE (Ha MPUMeEpe MOKPHITOCEMEHHBIX, UIIH LIBETKOBBIX );

BBISIBJIATh TIPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY CTPOCHHEM M (DYyHKIUSAMM TKaHell M OpraHoB
pacTeHM, CTPOEHUEM U KU3HEAESITEIbHOCTHIO PACTEHUI;

KJIaccu(UIMPOBATh PACTEHHS U MX YaCTH IO Pa3HBIM OCHOBAHUSIM;

OOBSACHATH POJIb PACTEHHUM B MPUPOJE U KU3HU UeJIOBEKa: 3HaUeHUE (POTOCHHTE3a B MPHUPOJIE U B KU3HU
YeJI0BEeKa, OMOJIOTHYECKOE M XO3SMCTBEHHOE 3HAUYE€HUE BUIOM3MEHEHHBIX I00EroB, XO3HCTBEHHOE
3HaYEHHUE BET€TaTUBHOTO Pa3MHOXKECHHUS;

IIPUMEHSTD [TOJIyYE€HHbIE 3HAHUs JUIsl BBIPAILIMBAHUS U Pa3MHOXKEHUS KYJIbTYPHBIX PACTEHUM;

MCIIOJIb30BaTh METO/IbI OMOJIOTHH: MPOBOANUTH HAOIIOACHUS 32 PACTEHUSMHU, OMHUCHIBATh PACTEHMS M UX
YaCTH, CTaBUTh IPOCTEHIINE OMOIOTUYECKHE OTBITHI U HKCIIEPUMEHTHI;

coOmoiaTh MpaBuiia 0€30MacHOro TpyJa Mpu paboTe ¢ yuyeOHBIM M JIAOOPaTOPHBIM 000pYIOBaHUEM,
XUMHUYECKOH MOCY/10M B COOTBETCTBUM C MHCTPYKLUSAMHU Ha YPOKE U BO BHEYPOUHOU JESATEIBHOCTH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX NMPUMEpPAX CBA3b 3HAHUN OHOJOTMHM CO 3HAHMSIMHM 1O MaTeMaTHKe,
reorpa(uu, TEXHOJIOIMHU, IPEAMETOB T'YMaHUTAPHOTO LIMKJIA, Pa3INYHBIMKU BUJJAMH UCKYCCTBA;



BJaJeTh TNpHEMaMu paboThl C OuoJormueckoi WHGoOpManuei: QGOopMyIHpPOBaTH OCHOBAaHUS IS
W3BJICUCHHSI U 00001IeHUsT HHPOpPMAIIMKU U3 IBYX MCTOYHUKOB, MPEOOPa30BBIBATE MHPOPMAILIUIO U3 OJTHOM
3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh MUCbMEHHBIC U YCTHBIC COOOIICHUS, UCTIOJIb3Y sl TOHATUHHBIN anmapar u3y4yaeMoro paszera
OHMOIOTHH.

Koppexuyuonnvie 3a0auu:

* (GopMHpOBATH IMO3HABATEIbHBIE WHTEPECHl OOYYAIOIMMXCSA C 3aJCPKKOH ICUXMYECKOTO pPa3BHTHS,
BapuaHT o0yuenus 5.1, (3I1P) u ux camooOpa3oBaTeIbHbIC HABBIKH;

¢ CO034aThb YCIIOBUA IUJId pPa3BUTHUA 06yan01ueroc;1 B CBOCM IICPCOHAJIBHOM TCMIIC, HUCXOOSA U3 €Tro
O6paSOBaTeJ'II>HBIX CIIOCOOHOCTEH U HHTEPECCOB;

¢ Pa3BUTb MBINUICHUC, IIAMATb, BHHUMAHHC, BOCIPUATHC HYCPEC3 PIHI[PIBHI[yaJ'IBHLIIZ paSHaTOqHLIﬁ
MaTepual;

¢ Pa3BUTb HABLIKU IICHUA U O6pa3HO-3MOI_II/IOHaJIBHy10 PCUYCBYIO ACATCIBHOCTD,

¢ IIOMOYb MMKOJIbHUKaM JOCTUTHYTb YPOBHA O6p330BaHHOCTI/I, COOTBCTCTBYIOIICTO €T0 JIMYHOMY
NnoTeHUUaly u 06CCH6‘H/IB3.IOH.ICFO BO3MOXHOCTBb MPOAOJIKCHUA 06pa3OBaHI/I$I n I[aJIBHeI\/JII_HeFO Pa3BUTHA,

*  DPa3BUTh SMOLMOHAIBLHO-TUYHOCTHYIO c(hepy U KOPPEKLIUs €€ HEIOCTATKOB

* KOppEKLHUs IPOCTPAHCTBEHHON OpUEHTaLlUU

* (opMHpOBATH MPEACTABICHNE 00 OKPYKAIOWIEH NEHCTBUTEIBHOCTH, COOCTBEHHBIX BO3MOKHOCTSIX;
* TOBBIIICHHE MOTHBAIIMH K 00YUYCHHUIO;

* KOppEKLHs yCTHOM U IUCbMEHHOM peuH;

* HAay4uTh OOUIMM NPUHIMIIAM [TOCTAHOBKHM M PELICHMS MO3HABATENBHBIX MpoOJeM: aHamu3y Ieneil u
pe3yJbTaTOB; BBISBICHHIO OOIIErO0 M Pa3IMYHOTO; BBISBJICHUIO MPEINOCHUIOK (T.€. aHAIM3 YCIOBHH,
000CHOBaHHKE, BBISBICHUEC TIPUYHH);

* oboraieHue U pa3BuTHe cioBaps (Bapuaut 5.1);

* (opmMupoBaHUE COIUATHLHO-KM3HEHHBIX KOMITETCHIHI (BapuaHT 5.1);
* (opmupoBaHHE TOTOBHOCTH K IIPOJIOJDKEHUIO 00pa3oBaHus (BapuaHT 5.1).



TEMATHUYECKOE IINTAHUPOBAHUE
C YKa3aHUEM KOJINYECTBA 4YaCOB, OTBOJAMMBIX Ha OCBOCHHE KaXJOU TEMBI.

6 KJIACC
Koaun4yecTBo 4yacos
Ne IpakTu
HaumeHoBaHue pa3iejioB H TeM IPOrPaMMBbl
n/n Bcero YyecKue
padoTsbI
PactutenbHblil opranusm 8 1.5
CtpoeHne 1 MHOT0OOpasue MOKPHITOCEMEHHBIX PACTCHUN 11 3.5
KusneneaTenbHOCTh paCTUTEIBHOTO OpraHu3Ma 14 3
O6o06maromuii ypok 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 8

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PecypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4148d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f4148d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f4148d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f4148d0
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