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Conep:kanue y4eOHOro nmpeaMera
1. PacrurtenbHbIi OPranuzm

boranuka — Hayka o pacreHusix. Pa3genst Ooranuku. CBsi3b OOTaHMKM C JAPYTUMH HayKaMH H
TEeXHUKOH. OO1IMe MPU3HAKH PAaCTEHHIA.

PaznooOpa3ue pacteHuil. YpoBHM OpraHH3alldd pPAaCTUTEIBHOrO OpraHu3ma. Briciine u HU3LINE
pactenust. ClopoBbIE U CEMEHHBIE PACTEHUS.

PacturenpHas kierka. M3yuyeHne pacTUTENbHOW KIIETKHM I10J] CBETOBBIM MHMKPOCKOIOM: KJIETOYHAs
o0oJiouKa, SApo, HUTOIUIa3Ma (IUIacTUAbl, MUTOXOHIPUH, BAaKyOJIH C KJIETOUYHBIM COKOM). PacTtutenbHbie
TKaHU. OyHKIMY pacTUTEIbHBIX TKaHEH.

Opranel 4 cUCTEMbI OpraHoOB pacTeHUid. CTpOEHHE OpPraHoOB PACTUTENBHOIO OpraHU3Ma, UX poJib U
CBSI3b MEXKIY CO00i.

Jlabopamopnvie u npakmuueckue padbomal.

N3yueHne MUKpOCKOITUYECKOr0 CTPOCHUS JINCTA BOJHOTO PACTEHUS JIOEH.

N3ydeHne CTpoeHUs pacTUTENIbHBIX TKaHEN (MCII0JIb30BaHUE MUKPOIIPENIApaATOB).

W3ydyeHre BHEIIHEro CTPOEHHUs TPaBSHUCTOTO IIBETKOBOI'O pacTeHMs (HA >KUBBIX WM repOapHbBIX
AK3EMILISIpaxX PacTEHUM): MACTyIIbs CYyMKa, peAbKa AUKas, JJIOTUK €KUN U IPYrUe pacTeHMUSL.

OO6HapyxeHrne HEOPTraHUYECKUX U OpPraHMYeCKHUX BEIIEeCTB B PACTEHUU.

IKCKypcuu uinu U0e0IKCKypcuu.

O3HaKOMJIEHHE B IPUPOE C LIBETKOBBIMU PACTEHUSMHU.

2. CTpoeHHe H MHOT000pa3ue NOKPHITOCEMEHHBIX PACTEHU

Crpoenue cemsiH. CocTaB U CTPOEHHE CEMSH.

Bunbl kopHell U TUIBI KOpHEBBIX cucTeM. Bunomsmenenus kopHeil. Kopenb — opran mouBeHHOro
(MuHepasibHOrO) nuTanusa. KopHu u kopHeBble cucTeMbl. BHellIHee 1 BHYTpEHHEE CTPOECHUE KOPHSI B CBSI3U
¢ ero ¢ynkmusmu. KopueBoil uexmuk. 3oHbl KopHs. KopueBbie Bosiocku. Poct kopusa. Ilormomienue
KOPHSIMM BOJbl UM MHHEPAJIbHBIX BEILIECTB, HEOOXOAMMBIX PpAacCTEHUIO (KOPHEBOE JaBJIEHHE, OCMOC).
Bupnousmenenue KopHen.

[ToGer. Pa3BuTne moGera m3 mouku. CtpoeHue crebis. BHemHee W BHYTPEHHEE CTPOCHHE JIUCTA.
Bunonsmenenuss mnoOeroB: KOpHEBHILE, KIyOeHb, JykoBula. MXx cTpoeHue, Ouoimoruyeckoe u
xo3siicTBeHHOe 3HaueHue. [lober m mouku. Jlucropacmonoxenne W jucroBas mo3aumka. CTpoeHHe U
¢bysukun aucra. IIpocteie U crnoxkHble TUCThbs. Bupgousmenenust nuctbeB. OCOOCHHOCTH BHYTPEHHETO
CTPOCHUS JIUCTA B CBS3HM C ero (pyHKIUSAMH (KOXKMIA M YCTHUIIA, OCHOBHAsI TKaHb JIUCTA, MPOBOJISIINE
ny4yku). JIUCT — oprad BO3AYIIHOTO MUTAHMUSL.

Crpoenue u pazHooOpa3zue 1etkoB. Couserusd. [Imonpl. Tunsl mnogos. Pacnpocrpanenue mioaos u
CEMSH B IIPUPOJE.

Jlabopamopnvie u npakmuueckue padbomul.

W3yuenune cTpoeHHs] KOPHEBBIX CHUCTEM (CTEp)KHEBOM M MOYKOBaToOil) Ha mpumepe repOapHbIX
9K3EMILISIPOB MJIU JKUBBIX PACTEHUH.

N3ydyeHne Mukpomnpemnapara KJIeToK KOpHS.

O3HakOMJIEHHE C BHEIIHUM CTPOCHHMEM JIUCTBEB M JIMCTOPACIONOKEHHEM (Ha KOMHATHBIX
pacTEeHHUsIX).

N3ydeHne cTpoeHus: BEreTaTUBHBIX U T€HEPAaTUBHBIX MMOYEK (Ha MPUMEpPE CUPEHH, TOIOJIS U JPYTUX
pacteHuil).

N3ydyeHne MUKpOCKOIIMUYECKOTO CTPOCHUSI JTUCTA (HAa TOTOBBIX MUKPOIPENaparax).

PaccmarpuBaHne MUKPOCKOITMYECKOTO CTPOEHHsI BETKHU JepeBa (Ha FOTOBOM MHKpOIpenapare).

HccnenoBanue cTpoeHrs KOpHEBUILA, KITYyOHS, TyKOBHIIBL.

N3ydeHne cTpoeHus LIBETKOB.

O3HaKOMJIEHHE C PA3IMYHBIMUA TUIIAMH COL[BETHH.

N3ydeHue cTpoeHus CEMsH IBYAOIbHBIX PACTEHHIA.

N3ydeHnue cTpoeHus: CeMsiH OHOJOIbHBIX PaCTECHHIA.

3. 7Ku3HenesiTeJIbHOCTb PACTHTEIbHOI0 OPraHu3Ma

OOmeH BeliecTB y pacTeHuit

Heopranuueckue (Boaa, MUHEpaJIbHbIE COJIM) U OPraHUYECKHE BelecTBa (OENIKH, KUPBI, YTIEeBO/bI,
HYKJIEMHOBBIE KHUCJIOThI, BUTAMHUHBI U JIpYr'He BEIIeCTBa) pacTeHUs. MHHepalbHOE MUTAaHUE PACTEHUH.
Y noOpenus.

IIuranue pacrenus.



[Tornouienre KOpPHSAMH BOABI M MHUHEPAJIbHBIX BEIIECTB, HEOOXOAMMBIX pPAaCTEHHIO (KOpHEBOE
naBienue, ocmoc). [louBa, e€ mmomopoaue. 3HaueHHEe OOPAOOTKU TMOYBHI (OKyYHMBaHWE), BHECEHUS
ynoOpeHui, mpopexuBaHUs MPOPOCTKOB, MOJIUBA JUISI )KU3HU KYJIbTYPHBIX pacTeHui. [ naponoHuka.

®otocunTe3. JIUCT — OpraH BO3AYIIHOrO MUTaHUs. 3HAueHUE (HOTOCHHTE3a B MPUPOJAE U B KU3HH
YeJloBeKa.

JIbIXaHue pacTeHusl.

Jpixanue kopHs. PpixyieHne MOYBBI [UIsl YIYYIICHUS AbIXaHWUsI KOPHEH. Y CI0BUS, MPENITCTBYIOIINE
JBIXaHUIO KOopHEH. JIMCT kak opraH apixaHus (yCThbHUHBIA anmapar). [loctymieHrue B TUCT aTMOC(HEPHOTO
Bo3ayxa. CuibHas 3aIbUIEHHOCTh BO3/yXa, KaK MPEMsITCTBUE JUIsl bIXaHus JucTheB. Cteenb Kak opraH
IbIXaHUs (HaJM4ME YCTHUI[ B KOXHIE, dyeyeBHuYeKk). OcOOEHHOCTH IbIXaHUs pacTeHHid. B3ammocBs3b
JBIXaHUS pacTEHUs ¢ (POTOCHHTE30M.

TpaHcnopT BelecTB B paCTEHHUH.

CBs13b KJIIETOUYHOTO CTpoeHus creduis ¢ ero pyHkuusMu. Poct ctebns B niuny. Kierounoe crpoenue
cTeOJI TPABIHUCTOTO PACTEHH: KOXKUIA, TPOBOAIINE ITyYKH, OCHOBHAs TKaHb (mapenxuma). Kierounoe
CTpOEHHE CTeOJIs JAPEeBECHOr0 pacTeHus: kopa (mpoOka, y0), kamOMid, TpeBecHHA W cepaneBuHa. Poct
crebns B TonuuHy. [IpoBozsimue TKaHu KOpHS. TpaHCHOPT BOABI M MHUHEPAJIbHBIX BEIIECTB B PACTCHUU
(cocynsl peBeCHHBI) — BOCXoIsAUIMil Tok. Mcmapenue BOJIbI yepe3 crebenb U JIMCThs (TpaHCIUpaus).
Perynsmus ucnapeHus BOJIbI B pacTeHHMH. BiMsiHMe BHEIIHUX YCIOBHI Ha HCIapeHHe BOJbL. TpaHCropT
OpraHMYECKUX BELIECTB B PACTEHUU (CUTOBUAHbBIE TPYOKH 1y0a) — HUCXOAsUM TOK. [lepepacnpenenenue
U 3amacaHue BEIeCTB B pacTeHuu. Brinenenue y pacrenuid. Jlucroman.

PocT u pa3BuTHe pacTeHus.

[Ipopacranue cemsiH. YcinoBus mpopactanusi cemsH. lloaroroBka cemsH K moceBy. Pa3Butue
IIPOPOCTKOB.

OO6pazoBarenbHble TKaHH. KoHyc HapacTaHusi moOera, pocT KOHYHMKA KOpHSA. BepxyiuedHblili u
BCTaBOYHBIM pocT. Poct kopHs u crebns B TonmuHy, kamOuii. OOpa3oBaHHE TOAMYHBIX KOJEIN Yy
JIPEBECHBIX pacTeHuid. BiusHue (UTOrOpMOHOB Ha POCT pacTeHusA. POCTOBbIE NBMKEHHUS PACTCHHIA.
PazButue nodera u3 mouykH.

PasmHoxenune pactrenuid u ero 3HaueHue. CeMeHHOE (T€HEpaTUBHOE) Pa3MHOXKEHUE PaCTEHHIA.
IBerku u couseruss. OmnbuieHue. IlepekpécTHoe omnbUIeHHE (BETPOM, JKUBOTHBIMHM, BOJOH) U
camoonsuieHue. [[BoitHoe omnogorBopeHue. HacnenoBanue npusHakoB 000MX pacTeHUN.

BereratnBHOE pa3sMHOMXKEHHE LIBETKOBBIX pAaCTEHHH B Npupone. BereratTuBHOE pa3MHOXKEHUE
KyJIbTypHbIX pacTenuil. Kionbl. CoxpaHeHHe NpPHU3HAKOB MATEPUHCKOTO pacTeHUs. XO3siCTBEHHOE
3HaUEHUE BEreTaTUBHOIO PA3MHOKEHHUS.

Jlabopamopuvie u npakmuueckue padomal.

Habmronenue 3a poctoM KOpHS.

HabGnronenue 3a poctoM nobera.

Omnpenenenue Bo3pacta JepeBa Mo CIuiy.

Br1siBieHME epeIBUKEHNUS BOIBI 1 MUHEPAJIBHBIX BELIECTB 110 IPEBECUHE.

Habmonenune nponecca BblJeNIeHUsT KUCIOPO/ia Ha CBETY aKBAPUYMHBIMH PAaCTEHUSIMH.

N3yuenue poau pbIXJICHHS 17151 AbIXaHUS KOPHEH.

OBnaneHve mnpuéMaMM BET€TaTUBHOTO PAa3MHOXKEHHS pPACTEHUN (UEepeHKOBaHHME IOOEros,
YEepeHKOBAHUE JINCTHEB U JIPYrHe) Ha MpuMepe KOMHATHBIX PaCTeHUH (TpajeCKaHIMs, CEHIOMMs, OErOHMS,
CaHCeBbEPA U APYTUE PACTEHUs).

OmnpeneneHne BCXOKECTH CEMSH KyJIbTYPHBIX PACTEHHM U ITOCEB UX B TPYHT.

Habmronenue 3a pocToM U pa3BUTHEM IIBETKOBOT'O PAaCTEHMs] B KOMHATHBIX YCJIOBUSX (Ha mpuMepe
(aconu WM NOCEBHOTO TOPOXa).

Onpenenenre ycIoOBHI POPACTAHUS CEMSIH.

IlnannpyemMsble pe3yibTaThl OCBOCHHUS Y4eOHOIO IpeaMeTa
JIngHOCTHBIE PE3YNIBTATHI
Ilampuomuueckoe socnumanue:
e OTHOILIEHHE K OMOJIOTMM KaK K BaXXHOH COCTaBIISIONIEH KyJIbTYphl, FOPIOCTh 3@ BKJIAJ POCCUHCKUX
Y COBETCKHX YYEHBIX B pa3BUTHE MUPOBON OMOJIOrMUECKON HAYKH.
I'pasxcoanckoe socnumanue:
e TOTOBHOCTb K KOHCTPYKTMBHOM COBMECTHOHM JESATEIBHOCTH IPU BBINOJHEHWN HCCIEAOBAHUN M
IIPOEKTOB, CTPEMJIEHUE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIILH.



JlyxosHo-upascmeennoe socnumatue.

e TOTOBHOCTb OLIEHUBaTb IIOBEAECHHWE U IOCTYNKHM C IIO3ULMU HPABCTBEHHBIX HOPM M HOPM
9KOJIOTHYECKON KYJIbTYphl;. MOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOI'O AacCIMEKTa JeATeIbHOCTH
4eJI0BEKa B MEIMIIMHE U OUOJIOTHH.

Ocmemuueckoe gocnumanue:
e TOHHMMAaHHE POJH OMOJIOTUU B POPMHUPOBAHUH ICTETUUECKON KYIbTYpPbI TUNYHOCTH.
Llennocmu nayunozo nosHaHus:

e OpHEHTALUS Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMPEJICTABICHHH 00 OCHOBHBIX OHOJIOTHYECKHX
3aKOHOMEPHOCTSIX, B3aUMOCBSI3SIX YEJIOBEKa C MPUPOJHON U COLMATBHON CPEou;

e TIOHMMAaHHE PO OMOJIOTHYECKOI HayKH B (HOPMUPOBAHUH HAYYHOTO MUPOBO33PEHHS;

e pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, HWHTEpeca K OHOJOTrMYEeCKOW HayKe, HaBBIKOB
HCCIIEN0BATEIBCKON 1EATEIIbHOCTH.

Dopmuposanue Kyivmypsbl 300P08bA.

e OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO M YCTAaHOBKA Ha 30POBBI 00pa3 KHU3HH
(310poBO€e MUTaHUE, COOMIOJEHNE TMIMEHUYECKHX MPaBUI U HOPM, COAlaHCUPOBAHHBIM PEXUM
3aHATUH U OTIBIXA, peryisipHast pusnyeckast aKTUBHOCTb);

e OCO3HAHME MOCJEICTBUN U HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUE aIKOT0JIsl, HAPKOTUKOB,
KypeHue) 1 UHbIX (hopM Bpeaa uist PU3NYECKOro U ICUXUYECKOTO 3710POBbSI;

e coOmoeHre MpaBmil OE30MaCHOCTH, B TOM YHCJIE€ HAaBBIKM 0€30MacHOTO MOBENEHUS B MPUPOIHOM
cpene;

e c(opMHPOBAHHOCTH HaBbIKa pe(ICKCUH, YIPABIEHNE COOCTBEHHBIM AMOLIMOHAIBHBIM COCTOSIHUEM.

Tpyoosoe 6ocnumanue:

e AKTHBHOE y4yacTH€ B PELICHUM IPaKTUYECKUX 337ay (B paMKax CEMbH, LIKOJIbI, TOpoJa, Kpas)
OMOJOTUYECKOW M HKOJIOTMYECKON HAMpaBIIEHHOCTH, HHTEPEC K MPAKTUYECKOMY H3YYCHHIO
npodeccuii, CBA3aHHBIX C OUOIOTHEH.

Oxonocuueckoe socnumanue:

e OpHMEHTAalLUs HAa IPUMEHEHUE OMOJIOrMYECKUX 3HAaHUM MPU PEILICHUH 3ajad B 00J1aCTH OKpY Karolei
Cpelbl;

e  OCO3HAHME KOJOTMYECKUX MPOOJIEM U IyTeH UX pelICHMUS;

e TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOU IEATEIBHOCTH SKOJOTHUYECKON HApPaBICHHOCTH.

Aoanmayus obyuarowe2ocs K U3MEHAIOWUMCS YCI0BUAM COYUANbHOU U NPUPOOHOLL CPeObl:

e aJieKBaTHas OIICHKA U3MEHSIOUINXCS YCIOBHIA;

e TMPUHATHE peHleHUs (MHAUBUAYAJIbHOE, B TPYIE) B U3MEHSIOIIMXCS YCIOBHUSIX HAa OCHOBAaHUU
aHayu3a OMOJIOTUYECKOM HH(pOopMaIH;

e IUJJAHUPOBAaHME JIEUCTBUH B HOBOM CHUTyallUM Ha OCHOBaHMM 3HAaHUH OMOJIOTMUYECKUX
3aKOHOMEPHOCTEM.

MeTtanpeameTHble pe3ynbTaThl
YHuBepcalbHbIE 1I03HABATEIbHBIE NEHCTBUS
baszoevie nocuueckue oeticmeusi:

e BBIIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKH OMOJIOIHYECKHX OOBEKTOB (SBICHUN);

e YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIUU OUOJIOTHYECKUX OOBEKTOB (SBJICHHM,
IPOIIECCOB), OCHOBAHUS /7151 0000IEHHSI U CPAaBHEHM S, KpUTEPUU IIPOBOJMMOI0 aHAIN34;

e C Y4ETOM MpPEAJIOKEHHON OMONOrMYecKOM 3a/laydl BBISIBISTH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpuBaeMbix  (akTtax ¢ HAOMIOJNEHUWSX; TpeIaraTh KPUTEpUU 7S BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e  BBIBIATH ACPUIMTH HHPOPMAIINH, JTAaHHBIX, HEOOXOIUMBIX JIJIsl pEeLICHHsI TOCTABICHHOM 3a/1a4u;

e  BBIBIATH NPUUUHHO-CJIEJICTBEHHBIE CBSI3U MPH M3yUYE€HUU OMOJOTMYECKHX SIBJICHUI M MPOIIECCOB;
JIeNaTh  BBIBOABI C  MCIOJIB30BAHUEM JENAYKTUBHBIX M HWHAYKTUBHBIX  YMO3AKIIOUECHHI,
YMO3aKJIIOYEeHUN M0 aHaJIOTuH, (POPMYIHpPOBATh TUIIOTE3BI O B3aUMOCBSI3AX;

e CaMOCTOSITENILHO BBIOMpPATh CIOCOO pemeHust y4yeOHOH Ouojoruueckod 3aaadu (CpaBHUBATh
HECKOJIbKO BapHaHTOB pEIIeHMs], BbIOMpaTh Hambosee MOAXOIAUINM ¢ Y4ETOM CaMOCTOATEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

basosvle uccneoosamenvckue deticmeusi:

e  HCIIOJIB30BATh BOIIPOCHI KaK UCCIEAOBATEIbCKUN HHCTPYMEHT NIO3HAHUS;

e (QopmynaHpoBaTH BOIPOCK, PUKCUPYIOLINE PA3PbIB MEXKIY PEATbHBIM U JKEIaTeIbHBIM COCTOSHUEM
CUTYyalluH, 00bEKTa, U CAMOCTOSATEIIHO YCTAHABIMBATh HCKOMOE U JIAHHOE;



dbopMHpOBaTh THUMOTE3y OO0 HUCTUHHOCTH COOCTBEHHBIX CYXICHHH, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHCHHE,

MIPOBOJUTH IO CAMOCTOSITEIIFHO COCTABICHHOMY ITUIaHY HAOJIOJICHUE, HECIOKHBIA OMOJIOTHUYECKHIA
OKCIIEPUMEHT, HEOONBIIOE HCCICIOBAHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH OMOJIOTHYECKOTrO
00BeKTa (Tpolecca) N3y4eHus, IPUIHHHO-CIICICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OMOJIOTHYECKUX
00BEKTOB MEXKIY COOOM;

OILICHUBATh Ha IPUMEHUMOCTD U JIOCTOBEPHOCTh MHPOPMAIIUIO, TIOYUYCHHYIO B X0/1¢ HAOIIOICHUS U
IKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh OOOOIIEHHMSI W BBIBOJBI 110 pe3yJabTaraM IPOBEIAEHHOTO
HAOIO/IEHUs, JKCIICPUMEHTA, BJIAJETh HHCTPYMEHTAMH OIEHKH JOCTOBEPHOCTH IOJYYCHHBIX
BBIBOJIOB M 000OOIEHNIH;

MIPOTHO3MPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE OMOIOTUYECKUX MPOIIECCOB U UX MOCIEACTBHS
B aHAJIOTMYHBIX WM CXOJHBIX CHTYAllUsAX, a TAKKE BBIABUTaTh MPEIOI0KECHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Paboma ¢ ungopmayueri:

MPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI M 3alPOCHI TPU MOWCKE M 0TOOpE OMOIOTHYECKO
uH(pOpMaIMM WIM JAHHBIX M3 HUCTOYHHUKOB C YYETOM NPEIJIOKCHHOW yuyeOHOH OMOIOTrHYecKOit
3a/1a4H;

BBHIOMpPATh, aAHAJU3UPOBATh, CHCTEMATH3UPOBaTh M  HUHTEPIPETHUPOBATH  OMOJIOTHMYECKYIO
WH(OpMAIHIO Pa3IMYHBIX BHJIOB U (HOPM MPEICTABICHNUS;

HAXOJIUTh CXOJHBIC apTyMEHTHI (IMOATBEPKAAIONIME WM OMPOBEpraroume OAHy W Ty K€ HJCHO,
BEPCHI0) B pa3IMYHBIX HH(POPMAIITMOHHBIX HCTOYHHKAX;

CaMOCTOSITCIILHO ~ BBIOMPATh  ONTHMAIBHYIO  (OpMy  MpeACTaBICHUS  HHPOPMAIUH |
WUTFOCTPUPOBATh PeIllacMble 33J1a4l HECIOKHBIMH CXEMaMH, JrarpaMMaMy, HHOHU rpad)uKoi U ux
KOMOUHAIIASIMHU;

OLICHUBATh HAJIEKHOCTh OMONOTMYEeCKO MH(POPMALMK 1O KPUTEPHSIM, MPEAJIOKEHHBIM yUUTElIeM
win chOpMyYITHPOBAHHBIM CAaMOCTOSTEIILHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOIOTHUECKYI0 NHPOPMAIIHIO.

YHuBepcanbHble KOMMYHHUKATUBHBIE JIEHCTBUS
Obuwenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKICHHUS, BBIpAXATh SMOIMU B TPOIECCE BBIMOJHCHUS
MPAKTUYECKHUX U TaOOPaTOPHBIX padoT;

BbIpaXxaTh ce0s (CBOIO TOUKY 3p€HHS) B YCTHBIX U MHCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaIbHbIE CPEACTBA OOIICHHS], TOHUMATh 3HAYEHHUE COIMANBbHBIX 3HAKOB, 3HATH
U pacro3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX CHTYyallMd W CMAT9aTh KOH(JIMKTBI, BECTH
HIEPEroBOPHI;

MOHMMAaTh HaMEpEeHHs JPYTUX, TMPOSBIATh YBKUTEIHBHOE OTHOIIEHHE K COOECeIHWKY U B
KOPPEKTHOI opme PopMyaHpoBaTh CBOU BO3PAKECHHUS,

B XOJIE JIMAJIOTa W/WUU TUCKYCCUM 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOil OMOIOTHYECKOM
TEMBbI W BBICKA3bIBaTh HJIEH, HAIlCJIEHHbIE HA pEIIeHHE OMOIOTHYECKOW 3aJauu U TMOAJEp)KaHUE
0J1ar0KeIaTeIbHOCTH OOIICHHS

COTIOCTABJISITh CBOM CYXACHHUSI C CYKICHHSIMH APYTUX YYaCTHUKOB Juanora, oOHapyKHUBaTh
pa3auvue U CXOACTBO MO3UIIUH;

NyOMYHO TPEACTABIATh PE3YIbTAaThl BBITOJIHEHHOTO OWOJIOTMYECKOTO OMbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIICHUS C YYETOM 3a]a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJIMTOPUHU U B COOTBETCTBUH C HUM COCTABIISATh YCTHBIC M MTUCHbMEHHBIE TEKCTHI C UCIIOJIh30BAaHUEM
WJUTIOCTPATHUBHBIX MATEPHAIIOB.

Cosmecmuas oesamenbHOCHb (COMpPYyOHUYECMB0):

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHIyaIbHON pabOTHI MPH peLIeHUN
KOHKpPETHON OMOJI0rH4ecKon

po6JeMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHUS I'PYNIIOBBIX (OPM B3aUMOJCHCTBUS MPH
pelIeHn TOCTaBIeHHON y4eOHOM 3a1aun;

IIPUHUMATH 1I€JIb COBMECTHOM JESATENBHOCTH, KOJUIEKTUBHO CTPOUTH JEMCTBUS 1O €€ TOCTHIKEHUIO:
pacrpenesaTe poiM, JOrOBapUBATHCSA, OOCYXIaTh IPOLECC M PE3ylbTaT COBMECTHON pPabOTHI;



yMeTh 0000IaTh MHEHHSI HECKOJIBKHX JIFOJCH, MPOSBIATH TOTOBHOCTh PYKOBOIWTH, BBITIOJIHSTH
MOPYYCHUSI, TTOJUUHSTHCS,

IUTAHUPOBATh OPTaHW3aIlMI0 COBMECTHOH pPabOThI, ONpEAesITh CBOO poib (C  y4éTom
MPEOYTEHUIN 1 BO3MOXKHOCTEH BCEX YYACTHUKOB B3aMMOJICHCTBUS ), paCIIPEICNIATh 3a1a4l MEXITY
YJIeHaMH KOMaH/Ibl, Y4aCTBOBaTh B I'PYIIOBLIX GopMax paboThl (00Cyx)aeHUSA, 0OOMEH MHEHHUSIMU,
MO3TOBBIC IITYPMBI U UHBIC);

BBIMOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTaTh KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HAIPABICHHUIO U
KOOPJMHHUPOBATH CBOU JCHCTBHSI C APYTUMHU WICHAMHU KOMAH/IbI;

OIICHUBATh Ka4yeCTBO CBOCTO BKJIaJa B OOMMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(OpPMYIIMPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUS; CpPaBHUBATh pPE3yJIbTaThl C HCXOJHOM
3ajaueil M BKJIAQJ KaKIOrO WieHa KOMaHIbl B JIOCTH)KCHHE pE3YJIbTAaTOB, pa3ieisTh cdepy
OTBETCTBEHHOCTH U MIPOSIBIISATH TOTOBHOCTh K MIPEIOCTABICHUIO OTUETA MEePE/I TPYIIION;

OBJIQJICTh CHCTEMON YHUBEPCAIBHBIX KOMMYHUKATUBHBIX JICHCTBUH, KOTOpas oOecreyuBact
c(hOpPMUPOBAHHOCTH COITMATBHBIX HABBIKOB ¥ AMOIIMOHATILHOTO UHTEJUIEKTA O0yUJaOIUXCS.

YHUBeEpcaIbHbIE PETYISATUBHbIC IEHCTBUS
Camoopeanuzayus:

BBISIBJISITH NPOOJIEMBbI JJIsi  pEIICHUs B JKU3HEHHBIX UM Y4YEOHBIX CHUTyalUsX, MHCIIONb3YA
OHOJOTHYeCKIe 3HAHMUS;

OPUEHTHPOBATHCS B PA3JIMYHBIX TMOJIXO0JaX MPUHATHA PEUICHUN (MHIMBHUAYyAIbHOE, TPHUHITHE
pellleHus B TPYIIe, IPUHITHE PEIICHUN TPYIIOil);

CaMOCTOSITEJIbHO COCTaBJISITh AJTOPUTM pEIICHMs 3ajauyu (WM €ro 4acTh), BBIOMpATh CIIOCOO
pemieHus y4eOHON OMOIIOTMYECKOM 3amayv ¢ Y4ETOM MMEIOIIUXCS PECypcOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MPEJIaraéMble BApUAHThI PELICHUN;

COCTaBNATh IUIAaH JEWCTBUH (TUIaH pealu3allid HaMEYeHHOro  ajropuTMa  pelleHus),
KOPPEKTUPOBATh MPEAJIOKEHHBIM aJITOPUTM C YUETOM MOJTYyUYEHUS HOBBIX OMOJOTHYECKUX 3HAHUH
00 n3y4aeMoM OHOJIOTHYECKOM OOBEKTE;

JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

Camoxonmpons (peghnexcus):

BJIJIETh CII0OCOOAMH CAMOKOHTPOJIS, CAMOMOTHBAIMHY U pediiexkcuu;

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MECHEHHUS,

YUUTBHIBaThb KOHTEKCT M MPEABUAETHh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU DPELICHUH
yueOHOI Ouosoruyeckon 3aauu, aaanTUPOBaTh PELICHUE K MEHSIOIUMCS 00CTOSTENbCTBAM;
OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEIOCTUXKEHUS) PE3yJIbTaTOB JIE€ATEIbHOCTH, JaBaTh OLIEHKY
npHrOoOPETEHHOMY OMBITY, YMETh HaXOAUTh MMO3UTHBHOE B MIPOU3OIIEANIEH CUTyaIuy;

BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, U3MEHUBILUXCS CUTYalH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSAM.

OMOYUOHANBHDLI UHMETTIEKTN.

pa3nuy4ath, Ha3bIBaTh U YIPABJIATh COOCTBEHHBIMU SMOLMSMU U 3MOLUSAMU JIPYTHX;
BBIABIIATH U aHAIIM3UPOBATH IPUYMHBI DMOLU;

CTaBUTh ce0s1 HA MECTO JIPYroro 4ejaoBeKa, MOHUMaTh MOTUBBI U HAMEPEHUS APYroro;
peryarpoBaTh COCO0 BBIPAKEHHS SMOLIUH.

Ipunsmue cebs u opyeux:

OCO3HAHHO OTHOCHUTBCA K JPYTOMY UYEJIOBEKY, €T0 MHEHHUIO;
IpU3HABaTh CBOE MIPABO Ha OLIMOKY U TaKOE e MPaBo JAPYroro;

OTKPBITOCTb ce0e U JPyruMm;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMON YHUBEPCAIBbHBIX YYEOHBIX PETyISTHBHBIX IEHCTBUH, KOTOpas oOecreyuBaeT
(bopMHUpPOBaHNE CMBICTIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MMO3ULIUS JTUYHOCTH), U )KU3HEHHBIX
HaBBIKOB JINYHOCTH (YIpaBieHUs COOOH, CAMOIUCIIUIUIMHBI, YCTOHYNBOTO MMOBEICHUS).

[IpeameTHBIE PE3YyIBTATHI

XapakTepu3oBaTh OWOJIOTHIO KaK HAayKy O >KMBOW MpPHpPOJE; HA3bIBaTh IPHU3HAKH >KHUBOTO,
CpaBHMBaTh OOBEKTHI )KMBOW U HEKUBOM MPUPOIbI;

NEPEUUCIISITh MCTOUYHUKU OHMOJOTMYECKMX 3HaHUI; XapakTepu30BaTh 3HAYCHHE OMOJIOTHYECKHX
3HAHU# JUIT COBPEMEHHOT0 YeioBeka; mpodeccru, CBsI3aHHbIe ¢ Ononorueii (4—>5);



MPUBOANTH TIPUMEPHI BKJIaaa poccuiickux (B ToM yucie B. . Bepranckuii, A. JI. YmwkeBckuii) u
3apyOexHBIX (B TOM uncie Apucrorens, Teodpact, ['unmokpar) yuéHbIX B pa3BUTHE OHOJIOTHH;
UMETh MpEACTaBICHNE O BaXKHEHIINX OMOJIOTMYECKUX IMPOLIeccaxX U SIBICHUSAX: MUTAaHUE, JbIXaHHe,
TPAHCIIOPT BEUIECTB, Pa3paKUMOCTh, POCT, Pa3BUTHE, IBIKEHUE, PA3MHOKECHUE;

MPUMEHSTHh OMOJIOrMYECKHEe TEPMHUHBI U MOHATHUS (B TOM YHCIIE: KUBBIE TeNa, OMOJIOTHS, SKOJIOTHS,
IUTOJIOTYS, aHATOMUS, (PU3UOJIOTHSI, OMOIOTHYECKasi CUCTEMAaTHKa, KJIeTKa, TKaHb, OpraH, CUCTeMa
OpraHoB, OpraHu3M, BHUPYC, JBW)KEHHME, MUTaHUE, (OTOCUHTE3, JbIXaHHUE, BbIIEICHHE,
pa3Ipa)kuMoCTh, POCT, pPa3MHOXEHHME, Ppa3BUTHE, Cpelda OOWTaHHs, HPUPOIAHOE COOOIIECTBO,
HCKYCCTBEHHOE COOOIIIECTBO) B COOTBETCTBUU C ITOCTABJICHHOM 3a1aueii U B KOHTEKCTE;

pa3iuyaTth MO BHEIIHEMY BHUAY (M300pakeHUsSM), CXeMaM W OMHCAHUSM JIOSICPHBIC U SICPHBIE
OpPraHM3MBbI;, pa3UYHbIe OHOJIOTHYECKHE OOBEKTHI: PACTCHHUS, KUBOTHBIX, TPUOBI, JUIIAWHUKH,
OaKkTepuu; MPUPOJHBIE U UCKYCCTBEHHBIE COOOIIECTBA, B3aMMOCBSI3M OPraHU3MOB B MIPUPOJHOM H
HCKYCCTBEHHOM cooOuIecTBax; MpeacTaBuTeneii ¢uopbl U (ayHbl HPUPOIHBIX 30H 3eMIIH;
naHaAma Tl IPUPOIHBIE U KYIbTYPHBIC;

IPOBOAMTH ONHUCAHHE OpraHu3Ma (pacTeHus, >KUBOTHOIO) IO 33JaHHOMY IUIaHY; BBIICIATD
CYLIECTBEHHbIE IPU3HAKM CTPOEHUS U  IPOLIECCOB  JKU3ZHEIEATEIBHOCTH  OpPraHU3MOB,
XapaKTepu30BaTh OPraHU3Mbl KakK Tella KUBOW MPUPOJbI, MEPEUUCTSITH OCOOCHHOCTH DPACTEHUH,
YKUBOTHBIX, TPUOOB, JUIIAHHUKOB, OaKTEpHUil U BUPYCOB;

packpelBaTh TOHATHE O Cpene oOWTaHus (BOJHOW, HA3E€MHO-BO3IYITHOW, TOYBECHHOM,
BHYTPUOPTaHU3MEHHOM ), YCIIOBUSAX Cpebl OOUTaHMUS;

INPUBOIUTE TPUMEPHI, XapaKTEPU3YIOIIKUE MPHUCIIOCOOIIEHHOCTh OPTaHW3MOB K Cpelie oOWTaHWUs,
B3aMMOCBS3M OPTaHU3MOB B COOOIIECTBAX;

BBIJICTISITh OTJIMYNTENBHBIC PU3HAKH MPUPOIHBIX H UCKYCCTBECHHBIX COOOIICCTB;

apryMEeHTHPOBAaTh OCHOBHBIE IPaBHUJIA TOBEICHHS YelOBEKa B MPUPOAEC U OOBSICHITH 3HAYCHHE
IPUPOJIOOXPAHHON  JIEATENbHOCTH 4YEJIOBEKAa; AaHAJIM3UPOBaTh IJ100AJIbHBIE 3KOJOTUYECKHE
poOJIEeMBI;

PacKpbIBaTh POJIb OMOJIOTUN B IPAKTHYECKOU eI TETPHOCTH YEJIOBEKA;

JEMOHCTPUPOBaTh Ha KOHKPETHBIX MPUMEPAxX CBA3b 3HAHUN OWMOJOTMH CO 3HAHUAMU 10
MaTeMaTHKe, TPEIMETOB TYMAHUTAPHOTO [IUKJIA, PA3TMYHBIMU BUIaMHU HCKYCCTBA;

BBIMIOJHATh MpakTHUYeCKHe paboThl (MOMCK HMHGPOPMAIMM C HCIIOJIB30BAHUEM  Pa3IUYHbBIX
WMCTOYHUKOB; OIMCAaHUE OpraHW3Ma 10 3aJaHHOMY IUIaHy) U JiabopaTopHbIe paboTHl (pabota ¢
MHUKPOCKOIIOM; 3HAKOMCTBO C PAa3JIMYHBIMU CIIOCOOAMH U3MEPEHUS U CPABHEHUS KHUBBIX O0HEKTOB);
MPUMEHATh METOAbl Ouonoruu  (HAONIOACHHE, OINHUCAaHHWe, KilacCHUUKAIMs, HN3MEpEeHue,
HKCIIEPUMEHT): TMPOBOANTH HAONIONCHUS 32 OPraHU3MAaMHU, OMHCHIBATH OMOJIOTHYECKHE OOBEKTHI,
NPOIECCHl W SIBIICHHSI; BBIMOJMHATH OWOJIOTHUECKUH PUCYHOK M H3MepeHHe OMOJOTHYECKUX
00BEKTOB;

BIQJICTh TpuéMaMu pabOThl C JIYIIOH, CBETOBBIM W IHQPPOBBIM MHUKPOCKOTIAMH TIPH
paccMaTpUBaHUU OUOJOTHYECKUX OOBEKTOB;

coOnronarh TmpaBwia Oe30macHOro Tpyaa IMpu padbore ¢ y4eOHbIM U Ja0OPaTOPHBIM
o0opy/soBaHUEM, XHMHYECKOM TOCYIOil B COOTBETCTBUU C HHCTPYKIUSMH Ha YpOKE, BO
BHEYPOYHOI JIEATETHHOCTH;

WCIIONIb30BaTh MPU BBHINOJIHEHWH Y4YEOHBIX 3aJaHUl Hay4YHO-TIONMYNSPHYIO JUTEpaTypy IIo
Ouosiornu, CripaBOYHbIE MaTepHAIIbL, pecypchl IHTepHeTa;

co3/aBaTh MUCHbMEHHBIE M YCTHBIE COOOIEHHWS, TPAMOTHO HCHONB3Ysl TOHSATUNHBIA ammapar
M3y4aeMoro paszeiia OuoJIoTHH.

TemaTuveckoe NJIaHUPOBaHHE Y4eOHOI0 MpeaMeTa



KomnuectBo
aKaJIeMUYECKUX YacoB
OTBOJMMBIX HA U3yUYECHHE

HaunmenoBanue pasnenos
¥ TEM TIPOTPAMMBI
TEONL ‘IYTDEUI\T‘I\ IITNATINATA

Tema ypoka

Jlata mpoBeieHusI ypoKa

oOpa3oBaTebHbIC

DnexTpoHHbIe (ITUPOBLIE)
PEeCypChl, UCTIONb3yEMbIC

(v

OcHoBHbIE HaMPaBICHUS
BOCIIUTATEIbHOMN
NEATENBHOCTHU

PacturenbHbIi
OpraHu3M

oo

boranuka — Hayka 0 pacTeHUsAX

OO61re npu3HaKu U YpOBHU OpraHU3aINH
pacTUTEIHLHOTO OpraHnu3Ma

CHOpOBBIC N CCMCHHBIC paCTCHHA

PacturenpHas kinetka u ee uzydenue JIP
«3yyeHre MUKPOCKOITUYECKOTO CTPOCHUS
JINCTA BOJHOTO PACTEHUS AIIOACH)

XUMHYECKUH cocTaB KiieTku. JIP
«OO0Hapyx eHHe HEOPraHMYEeCKUX U
OpPTraHWYECKUX BEIIECTB B PACTCHUN)

X(I/IBHC,HGSITGHBHOCTL KIJICTKHU

Pacrurtenbuble TkaHy, ux QyHkuuu. JIP
«M3yueHue cTpoeHUsl PaCTUTEIbHBIX TKaHEW»

Opransl pacrenus. JIP «/3ydyeHne BHENIHETO
CTPOEHMS TPABIHUCTOI'O LIBETKOBOI'O
pacTeHus

Crpoenue u
MHOT000pasue
MTOKPBITOCEMEHHBIX
pacTeHui

11

Crpoenue cemsiH. JIP «M3yuenue cTpoeHus
CEMSIH OJTHOJIOJIbHBIX U JBYAOJIbHBIX
pacTeHui»

https://
m.edsoo

Tu/7f41
48d0

Buas! kOpHEN ¥ TUIIBI KOPHEBBIX cucTeM. JIP
«M3yueHune cTpoeHUsE KOPHEBBIX CUCTEM»

Bunousmenenust kopHen

IToGer. Pa3suTue nodera u3 moukw. JIP
«3y4yeHne cTpoeHusl BEreTaTUBHOU U
T€HEPATUBHOM MOYEK)

Crpoenue ctebns. JIP «PaccmarpuBanue
MHUKPOCKOIUYECKOT'O CTPOEHUS BETKH
JiepeBa»

Buelinee v BHyTpeHHE cTpoeHue nucra. JIP
«O3HaKOMIIEHUE C BHEILIHUM CTPOCHHEM
JIMCTBEB U JIUCTOPACIIOIOKEHUEM)

Bunounzmenenus noderos. JIP
«HccnenoBanue cTpoeHHst KOPHEBHUIIIA,
KITyOHS, JIYKOBUIIBI»

Ctpoenue u pazHoobpazue 1BeTKoB. JIP
«3ydyeHne cTpoeHus IBETKa»

Conetud. JIP «O3HakoMIIEHUE C
Pa3TUYHBIMH THIIAMH COLIBETHIN

ITnoner

PacnipocTpanenue 110/10B U CEMSH B
npupoJie

https://
m.edsoo

Tu/7f41
48d0

KnzaenearenbHOCTD
PaCTUTEIILHOTO
Opranu3Ma

14

OOMeH BelecTB y pacTeHU

MuHepanbHOE MUTAaHUE PACTEHUM.
Y no6penus

https://
m.edsoo

u/7f41

DKoJI0
THYEeCcK
oe,
JTyXOB
HO-
HPaBCT
BEHHO
e,
JCTETH
YeCcKoe

)
TPYAO
BOE,
naTpu
oTHYEeC
Koe
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®dotocunres. [1P «Habm01€HNE TIpOIIecca
BBLIEIIEHUS KHCI0POJa Ha CBETY Y
AKBapHUYMHBIX PACTCHUIN

Posb poTocuHTE3a B IPUPOJIE U KU3HH
YEJI0BEKa

[pixanue kopHs. JIP «M3yyenue ponu
PBIXJICHUS JUIsl IBIXaHHS] KOPHE»

Tpancnopt BeuiecTB B pactreHuu. [1P
«BplIgBrIeHUE TIEpeBUKEHHS BOJBI U
MUHEPAIbHBIX BEIECTB 10 APEBECHHEY

Boinenenue y pacrenuii. Jlucrtonaz

IIpopactanue cemsin. [IP «Onpenenenue
BCXOXKECTH U MPOPACTAHUS CEMSH

Pocr u paszsutue pacrenui. 11P
«Habmronenue 3a pocToM U pa3BUTHEM
LIBETKOBOT'O PACTEHMs B KOMHATHBIX
YCIOBUSX»

Pa3MHOXEHUE pacTEeHH U €ro 3Ha4eHUe

OmnblreHue. HBOI;'IHOG OINIOJOTBOPCHUC

O6pa3oBaHue IJI0/I0B U CEMSIH.

TecTtupoBaHue B paMKax IpPOMEKYTOYHOMN
aTTecTaluu

BereratuBHoe pasMHoxeHue pacteHuid. [1P
«OBlageHue npueMamMu BEreTaTUBHOTO
Pa3MHOKEHHUs paCTEHUI HA IpUMEpE
KOMHATHBIX PACTCHUI»

Pezeps

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
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