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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo OmoOJOrMM Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHHI K pe3yibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOTrpaMMbl
OCHOBHOTO o0mero oopaszoBanus, npeacraBieHHbix B @I'OC 00O, a Taxke ¢enepaabHOU
paboueii MporpaMMbl BOCTIUTAHUS.

[Iporpamma 1o OwoylOTMM HampaBieHa Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOM
rPaMOTHOCTH OOYYaIOUIUXCS U OpraHU3alUI0 U3Y4YeHUs OMOJIOTUU Ha JIEATEIbHOCTHOW OCHOBE.
B mporpamme mo OHMOJIOTHH YYUTHIBAIOTCS BO3MOKHOCTH Y4EOHOTO MpeAMETa B pean3aliu
tpeboBanuit ®I'OC OOO k mMIaHUPYEMBIM JUYHOCTHBIM M METANPEIAMETHBIM pe3yJIbTaTaM
o0y4YeHHs, a TaKKe peaju3alysi MEXKIPEIMETHBIX CBA3€H eCTEeCTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs.

[Tporpamma mo GHOJOrMM BKIIOYAET pacrlpeiesieHHe COJepKaHusi yueOHOTO Marepuana
o KjaccaM, a Takke PEeKOMEHIYEMYIO MOCIeI0BaTEIbHOCTh M3YYEHUS TE€M, OCHOBAaHHYIO Ha
JOTHKE pa3BUTHS TPEIMETHOTO COACpP)KaHUS C Y4ETOM BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[Tporpamma no 6monorun paspaboTaHa C HEIbI0 OKAa3aHUS METOAMYECKON MOMOIIHM YUUTEIO B
co3aaHuu paboydel mporpaMMebl 10 y4eOHOMY MTPEIMETY.

B mporpamme mo OHONOTHM ONpEAETSIOTCS OCHOBHBIC LIENHM HM3YYEHHUS OMOJIOTHM Ha ypOBHE
OCHOBHOTO 00IIero o0pa3oBaHUsA, IUIAHUPYEMBIE pe3ylbTaTbl OCBOEHHUS MPOrPaMMBI IO
OMOJIOTUU: JIMYHOCTHBIE, METANpEeIMETHBIE, TPEIMETHEIE. [IpenmeTHbIe TMIaHUpYyEMBbIE
pe3yNbTaThl JaHbl AJIs KaXKA0r0 roja u3yuyeHus: OMOIOTHH.

Buonorusi pa3BuBaeT MpeACTaBICHUS O MMO3HABAEMOCTH JKMBOW NPUPOABI U METoJax e
MO3HAHUS, TIO3BOJISET CPOPMUPOBATH CUCTEMY HAYYHBIX 3HAHUN O )KUBBIX CHCTEMaX, yMEHUS UX
NOJy4aTh, IPUCBAMBATh U IPUMEHATH B )KU3HEHHBIX CUTYaIIHsX.

buonornueckas mOAroTOBKa OOECeYUBAaET MMOHUMAaHHE OOYYAIOUIMMUCS HayYHBIX
NPUHIUIIOB YEJIOBEYECKON JESITeIbHOCTH B TPUPOJEC, 3aKIAJbIBAET OCHOBBI JKOJIOTUYECKON
KYJIBTYPBI, 3/10pOBOI0 00pa3a *KHU3HH.

LenssmMu n3yueHust GMOJIOTHHM HA YPOBHE OCHOBHOT'O 00IIIETO0 00pa30BaHUs SBJISIFOTCS:
dopMHpoBaHHE CHUCTEMbl 3HAaHMH O TIpU3HAKAX M TPOLECCaX IKU3HEAEATEIbHOCTH
OMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS OpTaHU3aINH;

(dopMHpOBaHUE CHCTEMBbl 3HaHUI 00 OCOOEHHOCTSIX CTPOEHHUS, )KU3HEAEATEIbHOCTH OpraHu3Ma
YeNIOBEKa, YCIOBUAX COXPAHEHHUS €ro 3JI0pOBBs; (OPMHPOBAHWE YMEHHH MPUMEHSITH METO]IbI
OMOJIOTMYECKON HayKH JUuId HM3y4eHHMs OMOJIOTMYECKHX CHUCTEM, B TOM 4HCJIE OpraHu3Ma
YeII0BEKa;
(dbopMHpoBaHUE YMEHHUH HCIIOJIb30BaTh HH(POPMAILIUIO O COBPEMEHHBIX JOCTHKEHHUAX B 001aCTH
Ouosornu s OOBSCHEHHs MPOIECCOB M SIBICHUH JKUBOW MPUPOABI M JKU3HEACATEIHHOCTH
COOCTBEHHOT'0 OpTaHU3Ma;
dopmupoBaHUE YMEHHH OOBSICHATH POJNb OHOJOTMH B TPAKTHYECKOW NESTETHLHOCTH JIOJCH,
3HaYeHHe OMOJIOTMYECKOTO pa3HooOpasusi s COXpaHeHHs Ouocdephl, MOCIEICTBUS
NeSITeTTHHOCTH YeJIOBEKa B IPUPO/IC;
(opMHpOBaHHE SKOJIOTMYECKOH KYNbTYyphl B LEISAX COXPAaHEHHUS COOCTBEHHOTO 3/I0POBbS U
OXPaHbI OKPYKAIOIIECH CPEIbI.

JlocTiwkeHne 1ene mporpaMMbel MO OHOJOTMHM  OOECIEUMBACTCS — PEIICHUEM
CJICAYIONINX 3a/1a4:
npuoOpeTreHne 0O0ydaroUMMHCA 3HAaHUM O JKUBOM MNpHUpPOJE, 3aKOHOMEPHOCTSX CTPOCHHMS,
KU3HENEATSTFHOCTH M CPeoo0pas3yIoield pojl OPraHU3MOB, UYEIOBEKE KaK OMOCOIHATEHOM
CYIIECTBE, O POJIM OMOJIOTHYECKOM HAyKH B IPAKTUYECKOM IEeATENTbHOCTH JIIOACH;
OBIIQJICHUE YMEHHSMH TIPOBOJUTH WCCIEJOBAaHHUS C WCIIOJIb30BAaHHUEM OHMOJIOTHYECKOTO
000pyI0BaHUs M HAOMIOZCHHUS 32 COCTOSSHUEM COOCTBEHHOTO OpPraHu3Ma;
OocBOeHHE MPUEMOB pabOTHI ¢ OMosoTHYecKO MH(popManuel, B TOM YUCIE€ O COBPEMEHHBIX
JOCTHDKEHUSIX B 00J1aCTH OMOJIOrHH, €€ aHalTN3 U KPUTHYECKOE OIICHUBAHUE;



BOCIIUTaHHE OMOJIOTUYECKH M SKOJIOTMYECKH T'PAMOTHOM JMYHOCTH, TOTOBOM K COXPaHEHUIO
COOCTBEHHOTO 37I0POBbsI U OXPaHbl OKPY>KAIOIIEH CPE/IbL.

OO1ee 4nciI0 9acoB, peKOMEHOBAHHBIX IS U3ydeHus Ouosioruu B 6 kimacce — 34 gaca
(1 gac B HEeeMIO)

[Ipemiaraemerii B mporpamMme Mo OHOJOTMH MEPEYeHb J1a0OPATOPHBIX M MPAKTHYECKUX
paboT sABISETCS PEKOMEHIaTENIbHBIM, YUUTEIb JIelaeT BbIOOp MPOBeaeHUS J1a00paTOpHbIX padoT
U ONBITOB ¢ y4€TOM  HHAMBHIYaIbHBIX  OCOOCHHOCTEH  OOy4arommxcs,  CIMCKa
SKCIIEPUMEHTANBHBIX 3aJaHuil, MpeajaraéMblX B paMKaX OCHOBHOIO TOCYIapCTBEHHOIO
9K3aMeHa 10 OMOJIOTHH.

COJAEP/KAHUE OBYYEHUSA

PacTurtesbHBIN OPpranusm

boranuka — Hayka o pacrenusix. Pa3nensl 6otanuku. CBsizb OOTaHUKHM C APYTUMH HayKaMu U
TexHuKor. OOIIKe MPU3HAKK PACTCHH.

Pa3nooOpasue pactenuii. YpOBHH OpraHU3aIMi PaCTUTEIHHOTO Opranu3ma. Bricime u Hu3mme
pacteHus. CIIOpOBbIE U CEMEHHBIE PACTEHUS.

Pacturenbnass knerka. l3ydeHue pacTUTENbHOM KJIETKHM IO CBETOBBIM MHKPOCKOIIOM:
KJIeTO4Hasi 000JI0YKa, SApO, LMUTOMIa3Ma (IUIACTH]bl, MUTOXOHJPUHU, BAKyOJH C KJIETOUHBIM
cokoM). PacturenpHbie TkaHu. OYHKIIUU PACTUTEIbHBIX TKAHEH.

Opranel ¥ CUCTEMBI OpraHoB pacTeHuil. CTpOE€HHE OPraHOB PaCTUTEIBLHOIO OPraHMU3Ma, UX POJlb
U CBSA3b MEXIY COOOM.

Jlabopamopnuie u npakmuueckue padbomaul

N3ydyeHre MUKPOCKOIIMYECKOTO CTPOCHHUS JIUCTA BOJHOTO PACTEHHUS JIOEH.

W3yueHue CTpoeHUs] pPaCTUTEIbHBIX TKaHEH (MCI0JIb30BaHUE MUKPOIIPENIApaToB).

W3ydeHne BHEITHETO CTPOEHUS TPAaBSIHUCTOTO [IBETKOBOT'O pacTEHUs (HA JKUBBIX MU TepOapHBIX
9K3EeMIUISIpaX PacTEeHH): MACTYLIbsl CyMKa, pe/ibKa AUKasl, TFOTUK €KUI U ApYrHe pacTeHUs..
OO6HapyxeHne HEOPTaHUYECKUX U OPTraHMYECKUX BEIIECTB B PACTEHUHU.

IKCKypcuu unu 6udeoIKCKypcuu

O3HaKOMJIEHHE B IPUPOE C IIBETKOBBIMH PAaCTECHUSMHU

CTpoenne 1 MHOTroo0pa3ue NOKPHITOCEMEHHBIX PACTEHUMH

Crpoenue cemsaH. CocTaB U CTPOCHHUE CEMSH.

Buael kopHel W TUIBI KOpPHEBBIX cuCTeM. BugousmeHnenuss kopHeid. Kopenb — opran
MOYBEHHOTO (MUHEpalIbHOT0) nuTaHus. KopHu 1 KopHEBbIe cucTeMbl. BHelllHee n BHyTpeHHee
CTpoeHHEe KOpHS B cBsi3u ¢ ero ¢yHkuusmu. KopHeBoil uexnuk. 30HbI KopHS. KopHeBbie
BOJIOCKH. PocT kopHs. Ilornomenue KOpHSAMHU BOJAbI 1 MUHEPAIbHBIX BELIECTB, HEOOXOAUMBIX
pacTeHuio (KOpHEBOE JaBjeHUE, OcMOC). Buaon3MeHeHne KOpHe.

[ToGer. Pa3zButne nobera u3 nouku. CtpoeHue credis. BueniHnee u BHyTpeHHEe CTPOEHUE JIUCTA.
Bunonszmenenus moOeros: KopHeBullle, KIyOeHb, JykoBula. VX cTpoeHHe, OMOIOTMYECcKoe U
xo3stiicTBeHHoe 3HadeHue. [loGer um mouku. JlucropacmosjoxkeHue M JUCTOBask MoO3aMKa.
Crpoenne u QyHkuuu nucta. lIpocTble W clOXHBIE JUCThS. BUIOW3MEHEHMS JIHCThHEB.
OCO0eHHOCTH BHYTPEHHETO CTPOCHMS JIMCTA B CBSI3U C €ro (pyHKIUAMH (KOXKHIA U YCTHHIIA,
OCHOBHasl TKaHb JIMUCTa, IPOBOJSALINE ITy4KH). JINCT — OpraH BO3yITHOTO MUTAHUSI.

Crpoenne u pazHooOpazue 1mBeTkoB. Couerws. [Imoapl. Tumsl mnomoB. Pacmpoctpanenue
IUIOJIOB U CEMSIH B IPUPO/IE.

Jlabopamopnvie u npakmuueckue padomaol

W3ydeHne cTpoeHHs] KOPHEBBIX CHCTEM (CTEp>KHEBOM M MOUYKOBATOW) Ha mpuMepe repOapHbIX
AK3EMILISIPOB MJIU JKUBBIX PACTEHUH.

W3ydeHne Mukpornpenapara KJIeTOK KOpHSI.

O3HakOMJIEHHE C BHELIHHUM CTPOCHHMEM JIUCTHEB U JIUCTOPACIIONIOKEHHEM (Ha KOMHATHBIX
pPacTeHHUsX).



N3ydyeHne CTpOEHUs BEr€TaTUBHBIX UM I€HEPAaTUBHBIX MOYEK (Ha MPUMEpPE CUPEHH, TOIMONIS U
JIPYTUX PACTCHUM).

N3y4yeHre MUKPOCKOIIMYECKOTO CTPOECHHUS JIUCTA (Ha TOTOBBIX MUKpOIIpenaparax).
PaccmarprBaHue MUKpOCKOIIMYECKOTO CTPOSHMSI BETKHU JiepeBa (Ha FOTOBOM MUKpOIIpenapare).
HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYOHSI, TyKOBHIIBI.

W3y4eHne CTpOeHMS LIBETKOB.

O3HaKOMJIEHHE € PA3IMYHBIMUA TUIIAMH COL[BETHUH.

N3y4eHne CTpOeHUs CEMSIH IBYIOJIbHBIX PACTCHUM.

N3ydeHue CTpoeHHs CEMSIH OAHOO0IbHBIX PACTECHHM.

KusHeneATeJbHOCTD PACTUTEIBHOI0 OPraHU3Ma

OO0meH BemecTB y pacreHmii. Heopranmueckue (Bojia, MUHEPAJIbHBIE COJM) U OPraHUYECKUE
BellecTBa (O€IKu, KUPBI, YII€BO/bl, HYKIEHHOBBIE KHUCIOTHI, BATAMHHBI U JIpyTHUe BELIECTBA)
pactenusi. MUHepalibHOE TIMTaHUE pacTeHui. Y 100peHus.

IIntanue pacrenus. llormomerre KOpHSAMU BOJIBI U MUHEPAIbHBIX BEIIECTB, HEOOXOIMMBIX
pacrenuio (KopHeBoe aaBieHue, ocMmoc). [lousa, e€ mmomoponue. 3HadyeHUe 00PaOOTKU MOUYBBI
(oKyuuBaHHE), BHECEHMs YHOOpEHHH, NpPOPEKUBAHUS HNPOPOCTKOB, IOJUBA Ul JKU3HU
KYJIbTYPHBIX paCTeHHH. | maponoHuka.

®orocuHTe3. JIUCT — OpraH BO3AYIIHOTO NMUTAHHA. 3HaueHHe (HOTOCHHTE3a B IMPHPOJE U B
JKU3HU YEJIOBEKa.

Jbixanue pacreHus. /lpixaHne KopHsA. PbIXJIEHME NMOYBBI Ul YJIy4YLICHUs JBIXaHWS KOPHEM.
VYcnoBusl, NPEensTCTBYIOIIME JbIXaHUIO KOpHEW. Jluer kak opraH japiIxaHus (YCTbUUYHBIN
anmapar). [locrymnenue B muct atMocdepHoro Bo3ayxa. CuiibHast 3albUIEHHOCTh BO3AyXa, KaK
HPENATCTBUE M JbIXaHus JUCTbeB. CTeOenb Kak OpraH JbIXaHus (HAJIW4YME YCTBHIL B KOXKHUIIE,
yeueBnuek). OCOOEHHOCTH JIbIXaHUs pacTeHuil. DB3auMocBs3b JAbIXaHMS pacTeHUs C
(hOTOCHHTE30M.

TpancnopT BemecTB B pacTeHHMH. CBs3b KJIETOUHOTO CTPOCHMs CTEONS C ero (pyHKIUSAMH.
Poct ctebnst B nmimHy. KilerouHoe crpoeHue crebiisi TPaBSIHUCTOTO PACTEHMS: KOXKHIIA,
IPOBOJIAIINE IyYKH, OCHOBHAs TKaHb (mapeHxuma). KierouHoe crpoenue ctelist ApeBECHOro
pacteHus: kopa (mpoOka, ny0), kamOuii, ApeBecrHa U cepaieBuHa. PocT cTelnst B TONIIUHY.
[TpoBoasmue TKaHW KOpHS. TpaHCHOPT BOJBI U MUHEPAIbHBIX BEIIECTB B PACTEHUU (COCYHAbI
JpeBECUHBI) — BocXosauMid Tok. McnapeHue Bojbl uepe3 cteOenb M JUCThs (TpaHCIUpanus).
Perynsanus ucnapeHus BOAbl B pacT€HUU. BiMsHHE BHEIIHMX YCIOBUH Ha HCIAPEHHE BOJBI.
TpaHCOPT OpraHUYECKUX BELIECTB B PACTEHUH (CUTOBUAHbIE TPYOKH JTy0a) — HUCXOJSAIIUN TOK.
[Tepepacnipenenenne u 3anacaHyie BELECTB B pacTeHUU. Brigenenue y pacrennid. JIucronan
Poct u pa3BuTne pacrenus. IIpopacranue cemsaH. Yciosus npopactanus ceMsH. Ilonaroroska
CEMsIH K MmoceBy. Pa3Butue npopocTKOB.

ObpazoBarenbHble TKaHU. KoHyc HapacTanus moGera, pocT KOHUMKa KOpHs. Bepxymieunsiii u
BCTaBOYHBII pocT. PocT kopHs u cTedist B Tonmuny, kamOuii. OOpa3oBaHue TOAUYHBIX KOJIEll Y
JIPEBECHBIX pacTeHui. BnusHue QUTOropMOHOB Ha pOCT pacTeHus. PocToBble NBHKEHUS
pactenuii. PazBurue nobera u3 nouku.

PasmuoxeHnune pacteHuil u ero 3HaueHue. CeMeHHOe (T€HEpAaTHBHOE) Pa3MHOXKEHUE PACTEHUM.
[IBetku u couerus. OnbuieHue. IlepekpécTHoe ombuieHHE (BETPOM, XKMBOTHBIMH, BOJOW) U
camoonslieHue. /[BoitHoe omnonorBopeHue. HacnenoBanue npu3HakoB 000MX pacTeHUH.
BereratnBHOE pa3sMHOKEHHE LIBETKOBBIX PACTEHUN B Npupoie. BereratnBHoe pa3MHOKEHHE
KylnbTypHbIX pacteHud. Kionbl. CoxpaHeHHME NPHU3HAKOB MAaTEPUHCKOIO  PACTEHUSI.
X0341iCTBEHHOE 3HAUE€HUE BET€TaTUBHOTO Pa3MHOXKEHUS.

Jlabopamopmuwvie u npaxmuueckue padoomaot.

Habmionenue 3a pocToM KOpHSL.

Hab6nronenue 3a pocrom mobdera.

Omnpenenenue Bo3pacta JepeBa Mo CIUTY.

BrisiBienue nepenBUKeHUs BOIBI 1 MUHEPAJIbHBIX BEIIECTB 110 IPEBECHHE.



Habmionenue npouecca BbIICICHUS KUCIOPO/1a HA CBETY aKBAPUYMHBIMH PaCTEHUSIMH.
W3yuenue poau pbIXJICHHs IS JbIXaHUs KOPHEH.

Omnagenne mnpuéMaMy BET€TATHUBHOTO pPa3MHOXKEHHS pACTCHHH (YEpEeHKOBaHHE TO0EToB,
YEpEHKOBAHUE JINCTHEB U JAPYTU€) Ha IPUMEpPE KOMHATHBIX PACTEHUH (TpajeCKaHIMs, CEHIIOINS,
OeroHus1, CaHCEBbEPA U JPYTUE PACTECHUS).

OnpeneneHne BCXOKECTH CEMAH KyIbTYPHBIX PACTCHUM U IIOCEB UX B ITPYHT.

HabGumonenne 3a pocToM M pa3BUTHEM I[BETKOBOIO PACTEHUS B KOMHATHBIX YCJIOBUAX (Ha
npuMepe Gacoy WK IOCEBHOI'O TOpoXa).

OnpeneneHue ycinoBUuil IPpOpacTaHUs CEMSH.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OEPA30OBAHUSA (FA30OBbIN YPOBEHb)

OcBoenne yueOHOTO TpenMera «buoorus» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
JOJIKHO 00€CTIeYUTh JOCTUKEHHE CIEAYIOIUX 00yJaIOUUMUCS JTUYHOCTHBIX, METAPEAMETHBIX
U IIPEIMETHBIX PE3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NPOrpaMMbl IO OHOJIOTMM OCHOBHOIO OOILIETro
o0pa3oBaHMs JOKHBI OTPa)KaTh TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALM{ U pacIIMpPEHHUE OIbITAa JEATEIbHOCTH Ha €€ OCHOBE U B
MPOLIECCe pealln3allii OCHOBHBIX HANPaBIEHUIN BOCIUTATENIbHON JIEATEIBHOCTH, B TOM YHCIIE B
YacTHU:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

FOTOBHOCTb K KOHCTPYKTMBHOM COBMECTHOH AESTEIBbHOCTU NP BBINOJIHEHUHU MCCIEAOBaHUN U
MIPOEKTOB, CTPEMJICHHE K B3aMOIIOHUMAHHIO U B3aMOIIOMOIIIH;

2) naTPHOTHYECKOI0 BOCIIUTAHUS:

OTHOIIEHHE K OHOJOrMH KakK K Ba)XKHOM COCTaBIISAIOUIEH KyJIbTyphbl, TOpJOCTh 3a BKJaJ
POCCHUICKHX U COBETCKHUX YUEHBIX B pa3BUTHE MUPOBOM OMOIOTMUECKON HAYKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

TOTOBHOCTb OIICHMBAaTh IOBEACHHE W TOCTYNKU C TMO3MIMHM HPABCTBEHHBIX HOPM U HOPM
HKOJIOTHUECKOH KYJIBTYpPHI;

MOHMMAaHHWE 3HAYMMOCTH HPAaBCTBEHHOI'O AacHeKTa JESTENIbHOCTH YeJIOBeKa B MEIUIMHE U
OMOJIOTHH;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

NOHUMaHHE PoJIi OGUOJIOTUH B (POPMUPOBAHUM ICTETUUECKOM KyJIbTYphI IUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusA, GOPMHPOBAHMS KYJIbTYPbI 310POBbSI U IMOIMOHAIHLHOTO
Os1aromostyqust:

OTBETCTBEHHOE OTHOIIEHME K CBOEMY 3/I0POBBIO M YCTAHOBKAa Ha 3J0pPOBBIH 00pa3 KU3HU
(310poBO€e MHUTaHUE, COOMIOIEHUE TUTHEHHNUECKUX MPABUI U HOPM, COAIAaHCHPOBAHHBIA PEKUM
3aHATUN U OTbIXA, peryyigpHas pu3nyecKasi akTUBHOCTD);

OCO3HAHHME TMOCIEJICTBUM W HENpUATHE BPEIHBIX TMPHUBBIYEK (YIMOTpEOJIEHHE aJIKOT oI,
HapKOTHKOB, KyYpEeHHE) U UHBIX (hopM Bpeaa /it pU3NUECKOro U ICUXUYECKOTO 3/10pPOBbS;
coOuro/ieHre TpaBuUil OE30MacHOCTH, B TOM 4YHCIE HaBBIKM O€30MacHOrO TMOBEICHHS B
MPUPOJHON Cpelie;

c(OPMHPOBAHHOCTh HaBblKa pe(IeKCHM, YIpPaBICHUE COOCTBEHHBIM 3MOIIMOHAIBHBIM
COCTOSTHUEM;

6) TPY10BOr0 BOCIIUTAHUSA:

aKTUBHOE y4yacTHE€ B pEUICHUHM NpPaKTUYECKUX 3adad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHu3aliy, HACEJICHHOr0 MyHKTa, Kpast) OMOJOrMYECKOW U SKOJIOTHYECKON HAlpaBICHHOCTH,
MHTEpEC K MPAKTUUYECKOMY U3YUEHHIO MPoQeccHil, CBI3aHHBIX ¢ OMOJIOTHEI;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHUSA:



OpHEHTAIlMsl Ha TNpPUMEHEHUE OHOJIOTMYECKHX 3HAHWNH TpH pelieHHH 3aady B o0JacTu
OKpYKaloIle Cpeibl;

OCO3HAHUE HKOJIOTUYECKUX MPOOJIEM U ITyTEN UX pPELICHNUS;

TFOTOBHOCTb K YYaCTHIO B IPAKTUYECKOH 1€ATEIbHOCTH SKOJIOTMYECKON HAallPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIUs] HA COBPEMEHHYIO CUCTEMY Hay4HbIX MPEJCTABICHUI 00 OCHOBHBIX OMOJIOIMYECKUX
3aKOHOMEPHOCTSAX, B3aMMOCBS35X YEJIOBEKA C IIPUPOAHON U COLUAIBHOU CPENOH;

HOHUMaHME POJIK OMOJIOTUYECKOM HayKH B ((OPMUPOBAHUM HAYYHOTO MUPOBO33PEHMS;

pa3BUTHE HAY4YHOM JI0OO3HATENBHOCTH, MHTEpeca K OMOJIOIMYEeCKOHM HayKe, HaBbIKOB
UCCIIEI0BATEIbCKON AEATEIbHOCTH;

9) aganTanuu o0y4yamomerocsi K U3MEHSIOIMMCS YCJIOBHSIM COLMAJIBHON M NPHPOAHOI
cpeabl:

aJIeKBaTHAas OLIEHKA N3MEHSIIOIINXCS YCIOBHIA;

IPUHATHE pelleHus (MHAMBUIYAJIbHOE, B IPYIIIE) B U3MEHSIOIUXCSA YCIOBUSAX HA OCHOBAHUU
aHanmm3a OMOJIOTUYECKON NH(OPMAIIHH;

IUIAaHUPOBaHWE JEWCTBUH B HOBOM CUTyalluM Ha OCHOBaHMM 3HAaHUM OMOJOrMYECKUX
3aKOHOMEPHOCTEH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl MO OHOJIOIMH OCHOBHOI'O OOIIEro
o0pa3oBaHMs, JODKHBI OTpakaThb OBJIAJEHUE CIEAYIOUMMH YHUBEPCAJIbHBIMU YYEOHBIMU
NEeNCTBUSIMU:

ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble oruueckue AeiicTBUs:

BBISIBIISITH M XapaKTEPU30BaTh CyNIECTBEHHBIC TIPU3HAKNA OMOJIOTUIECKUX OOBEKTOB (SIBICHUN);
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KIACCU(PUKALMU OMOJOTHUECKUX OOBEKTOB (SBICHMIA,
IIPOLIECCOB), OCHOBAHUS NJs1 OOOOIIEHMS] U CPaBHEHMs, KPUTEPUU NPOBOJKMMOIO aHAIU3a; C
y4€TOM NpeASIOKEHHON OMOJIOTMUECKON 3aJjauu BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B
paccmaTtpuBaeMbIX (akTax U HAOMIOJAEHUSX, MpeayiaraTb KpPUTEpUU JJIs  BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

BBISBJIATh JEPUUUTHl MHPOpPMAIUH, JaHHBIX, HEOOXOAMMBIX JUIsl PELIEHUS IOCTaBICHHON
3a]1auu;

BBISBJISITH TPUYUHHO-CJIE/ICTBEHHBIE CBSI3U IPU  HM3YYEHUU OHOJOTHYECKHX SIBICHUNH U
IIPOLIECCOB, JIEJIaTh BBIBOJIBI C HCIIOJIB30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIIOYEeHUN [0 aHAJIOTUH, POPMYIHPOBATH TUIIOTE3BI O B3aUMOCBS3AX;

CaMOCTOSITENIbHO BbIOMpaTh croco0 pemieHus yuyeOHOM Ouosjoruuyeckod 3agauu (CpaBHHUBATh
HECKOJIbKO BapUMaHTOB pEIICHHUs, BbIOMpaTh Hanbolsiee MOAXOMALINI ¢ YIETOM CaMOCTOSITENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/bckme 1elCTBUA:

MCII0JIb30BaTh BONPOCH! KaK MCCIIEN0BATENbCKUII HHCTPYMEHT MIO3HAHMS,

dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOLIUE pa3pblB MEXAY peaJbHbIM U JKeJIaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIHLHO YCTAHABIIMBATh HCKOMOE U JJAHHOE;
dbopMupoBaTh TUMNOTE3Y OO0 HCTMHHOCTH COOCTBEHHBIX CYXXJIEHUH, apryMEHTHpPOBaTh CBOIO
MO3ULUI0, MHEHMUE;

IPOBOAMTH IO  CaMOCTOSITENIbHO  COCTaBJICHHOMY IUIaHY HaONIOJCHHE,  HECIOXKHBIN
OMOJIOTUYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH
Ouonormueckoro o0bekTa (mporiecca) W3y4YEHHUs, TNPUUYUHHO-CICICTBCHHBIX CBS3EH W
3aBUCHUMOCTEHN OMOIOTHUECKUX 0OBEKTOB MEXIY COOOI;

OLICHMBAaTh Ha MPUMEHHMMOCTh M JIOCTOBEPHOCTh HWH(MOPMAIMIO, MOJYYEHHYI0 B XOJe
HaOJIOICHUS U SKCIIEPUMEHTA;



CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHMST M BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOTO
HaOJIIOCHUS, YKCIEPUMEHTA, BJIaJeTh MHCTPYMEHTAMU OLEHKH JOCTOBEPHOCTH IOIYYEHHBIX
BBIBOZOB 1 0000IIEHNI;

IPOTHO3UPOBATh BO3MOYKHOE JajibHellee pa3BUTHE OHOJOIMUYECKUX MPOLECCOB M HX
IOCJIEACTBHSI B AHAJIOTUYHBIX MIJIM CXOJHBIX CUTYallUsX, a TAK)KE BBIABUIATDH IIPEIIOI0KEHUS 00
UX Pa3BUTUU B HOBBIX YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

OPUMEHATh pa3jInyHble METOAbl, MHCTPYMEHThl M 3alpochl IpU IIOUCKE M OTOOpe
Ouonornyeckoi MHPOPMAIIUN WU JAHHBIX M3 UCTOUHUKOB C Y4ETOM IPEIJIOKEHHOW ydeOHOMH
OuosIornYecKon 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBaTb U UHTEPIPETHPOBATH OHOJIOTMUYECKYIO
MH(OPMALIMIO PA3INYHBIX BUAOB U (OPM IpEACTaBICHNUS;

HaXOJUTh CXOJHbIE apryMeHThI (IIOATBEPKIAIOIINE UM ONPOBEPratolINe OJHY U Ty K€ UIEIO,
BEPCUIO) B DPA3IMYHBIX HMH(OPMAIMOHHBIX HCTOYHHKAX; CaMOCTOSTEIbHO BBIOMpAThH
ONTUMAIIbHYI0 (OpPMY MpEACTaBICHUS HH(POPMAIMK ¥ HILTIOCTPHPOBATH pEIIaeMbIe 3aadu
HECJIO)KHBIMU CXEMaMH, luarpaMMaMu, HHOM rpaduKoi u X KOMOUHALIUAMY;

OLICHUBATh HAJAEKHOCTh OHMONOTMYECKOH WHPOPMALMU TIO0 KPUTEPHSM, IPEI0KESHHBIM
yuuTeneM Uin c(hopMyIUpOBaHHBIM CAMOCTOSATENBHO;

3aIIOMHHATh ¥ CUCTEMATH3UPOBATh OMOIOTUYECKYI0 HHPOPMALIHUIO.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

O0menue:

BOCIIPUHUMATh U (DOPMYJIMPOBATh CY)KICHMs, BBIPaXKaTb 3MOLMHU B MPOLECCE BBIMOIHEHUS
IPAKTUYECKUX U JJAOOpaTOPHBIX padoT;

BbIpa)kaTh ce0s1 (CBOIO TOUKY 3pPEHUs1) B YCTHBIX M MHCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJlbHBIC CpPEACTBA OOIICHHS, MOHMMATh 3HAYCHHE COIMAJIBHBIX 3HAKOB,
3HaTh M PACHO3HABATh MPEANOCHUIKYM KOH(IUKTHBIX CUTYyallud M CMAr4aTth KOHQIMKTHI, BECTH
IIEPETOBOPBI;

NOHUMaTh HAMEpPEeHMs JAPYIHX, MPOSBIATH YBaXHUTEIbHOE OTHOIIEHHE K COOECeAHMKY U B
KOPPEKTHOI Gopme popMyIrupoBaTh CBOU BO3PAKEHMUS,;

B XoAe aAuaiora W (WiIM) JAMCKYCCHM 3aJaBaTh BOINPOCHI MO CYLIECTBY O0OCYyXIaeMoi
OMOJOrNYEeCKON TeMBI U BHICKA3bIBAaTh UJIEH, HALIEJICHHbIE HA pellleHue OMOIOrMYecKol 3a1aun U
nojjiep>kaHue OaroxenaTeaIbHOCTH OOLCHHUS;

COTOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMHM IPYIMX YYaCTHMKOB Juaiora, oOHapyX uBaTh
pa3ianyne ¥ CXOJICTBO MO3HULINN;

nyOJIMYHO MPEACTaBIATh PE3YNbTAaThl BBHIOJHEHHOTO OMOJOTMYECKOrO OMbITa (IKCIEPUMEHTA,
UCCIIEIOBaHMs, TIPOEKTA);

CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEH ayTMTOPUU U B COOTBETCTBUM C HUM COCTaBJIATh YCTHBIE M MMHCbMEHHbIE TEKCTHI C
WCII0JIb30BAaHUEM WIIIIIOCTPATUBHBIX MAaTEPHUAJIOB

CoBmecTHasi [eSITEJIbLHOCTB: TIOHMMAaTb M HCIIOJIB30BATh IPEMMYIIECTBA KOMAHIHOW U
WHAMBUAYaJIbHON  paboThl TpHU  pEIIeHWH KOHKPETHOW  OHOJOrMYecKod  MpoOseMsl,
000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHS TPYNIOBBIX (OPM B3aUMOJIEUCTBUS MIPU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a/1auu;

IPUHUMATh L€1b COBMECTHOW JEATEIBHOCTH, KOJUIEKTUBHO CTPOMTH JEHUCTBUSA 1O €€
JOCTHKEHHUIO: paclpeleNsiTh PO, JOroBapuBaThCs, O00CYXJaTh TNPOIECC U Ppe3ylbTar
COBMECTHOM paboThl, yMeTh 0000IIaTh MHEHHMS HECKOJBKUX JIIOJIEH, MpPOSBIATH TOTOBHOCTh
PYKOBOJUTD, BHIIOJIHATH MOPYUYEHHUS, TOAUYNHATHCS;

IUTAHUPOBAaTh OPraHU3allMi0 COBMECTHOM palOThI, OIpenessTh CBOIO poiib (C  y4éTom
MPEANOYTEHUH W BO3MOXKHOCTEH BCEX YYACTHHKOB B3aUMOJICHCTBUS), PACTIPENCISITh 3aladu
MEXJy WIeHaMHd KOMaH/bl, Y4acTBOBaTh B IPYIIOBBIX (opMax paboTsl (00CyxkaeHus, 0OMEH
MHEHHUSMU, MO3TOBBIE IITYPMBI U UHBIE);



BBITIOJHATH CBOKO 4acTh pabOThl, JOCTUTAaTh KAYECTBEHHOI'O pe3yiabTaTa IO CBOEMY
HAIpPAaBJIEHUIO U KOOPAUHUPOBATH CBOM JCUCTBUSA C IPYTUMU YJICHAMH KOMAaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOHUMH MPOAYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
c(OpMyJIMPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUS, CPAaBHUBATHb PE3YNbTAaThl C HCXOJHOMN
3aadel ¥ BKJIQJ KaXKIOTO WieHAa KOMaHABl B JOCTHXKEHHE PE3YyJIbTaTOB, PA3ACisaTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTUETA MEPE] IPYIION;
OBJIAJICTh CHUCTEMOW YHHBEpPCAIbHBIX KOMMYHUKATHBHBIX ICHCTBHI, KOTOpas oOecreuynBaeT
c(hOpMHUPOBAHHOCTH COLMAIBHBIX HAaBBIKOB ¥ AMOI[MOHATILHOTO UHTEJIEKTa O0yUYaOIIUXCSL.
PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

BBISBJISITH MPOOJEMBI I PEIICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYalHsIX, HCIOIb3Ys
OHroJoruYecKre 3HaHus;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOJAX MPHUHATUS pElICHUN (MHAMBUAYAJIbHOE, MPUHSATHE
pellieHus B TpyIIie, IPUHITHE PEIICHUN TPYIIOii);

CaMOCTOSITEJIbHO COCTAaBJISATh QJITOPUTM PEILIEHUs 3a7aud (WM €ro 4acTh), BBIOMpATh CIIOCO0
pemieHus yueOHOM OMOJIOrMYEecKoil 3a7auu ¢ Y4ETOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MPEJIaraéMble BApUAHThI PELICHUN;

COCTaBIATh IUIaH JeWcTBUN (IUIaH peaju3alid HAaMEUYEHHOTO alropuTMa pelieHus),
KOPPEKTUPOBATh TMPEIJIOKEHHBIA AJITOPUTM C YYETOM IIOJYYCHHS HOBBIX OHMOJIOTHYECKHX
3HaHUU 00 U3yuaeMOM OHOJIOTUYECKOM OOBEKTE;

JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:

BJIQ/IETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIMH U PEIICKCHH;

JlaBaTh OIEHKY CUTYyaI[UU U Ipeajararh miaH e€ N3MEHEHUS;

YUUTHIBATh KOHTEKCT M MPEABHUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IMPHU PEIICHUU
yueOHOM OMOJIOTUYECKON 3a/1aud, aIalITUPOBATh PEIICHUE K MEHSIOITUMCS 00CTOSATEIhCTBAM;
OOBSACHATH MPUYUHBI TOCTHKEHUS (HEAOCTHUKEHHS) Pe3yIbTaTOB JIEATEIbHOCTH, aBaTh OLEHKY
MpUOOPETEHHOMY ONBITY, YMETh HAXOUTh TO3UTUBHOE B MIPOU3OIICIIEH CUTYAIIHNH;

BHOCHTh KOPPEKTHUBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, H3MEHUBIIHXCS
CUTYaIlNH, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YNIbTATAa LIEJIA U YCIOBUSIM;

pasiuyaTh, Ha3bIBATh U YIPABIISITH COOCTBEHHBIMU SMOIUSMHA U SMOIUSIMHU IPYTHUX;

BBISIBJISITh U aHATM3UPOBATH IPUYUHBI YMOIINK;

CTaBUTH c€0s1 Ha MECTO JAPYTOro YeJI0BEeKa, TOHUMATh MOTHUBBI 1 HAMEPEHHUS IPYTOT0;
peryaupoBaTh CIOCO0 BBIPAKEHUS SMOIIUMN.

IIpunsTHe ceds1 M APyrux:

OCO3HAHHO OTHOCHUTKCS K JIPYTOMY YE€JIOBEKY, €r0 MHEHUIO;

MpHU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo JAPYroro;

OTKPBITOCTb C€0€ U APYTUM;

0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMOM YHUBEPCATBHBIX YUCOHBIX PETYISITUBHBIX JICUCTBUH, KOTOpasi o0ecreuynBaeT
(GbOpMUPOBAaHHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSSI TIO3HIHS JIMYHOCTH), H
KU3HCHHBIX HABBIKOB JIMYHOCTH (YIpaBJICHHS COOOM, CaMOAMCIUIUIMHBI, YCTOHYHUBOTO
MOBE/ICHUS ).

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHUSI MPOTPAMMBI MO OMOJOTHMU K KOHIy OOydeHus B 6
KJj1acce:
XapaKTepu30BaTh OOTAaHWKY KaK OWOJIOTMYECKYIO HayKy, €€ pa3felbl U CBS3H C JAPYTUMH
HayKaMU U TEXHHUKOH;



IIPUBOJIUTH NPUMEPHI BKIIaa poccuiickux (B Tom umcie B.B. Jlokyuaes, K.A. Tumupsses, C.I'.
HaBammn) u 3apy0exHbix y4€HbIX (B ToMm uucie P. I'yk, M. Manbnuru) B pa3BuTHE HayK O
pacTeHHUsX;

OPUMEHATh OHOJIOTWYECKHE TEPMHUHBI M TOHATHS (B TOM uuciie: OOTaHWKA, pacTUTENbHAs
KJIETKa, pacTUTeNIbHasl TKaHb, OPraHbl PacTE€HUl, CUCTEMa OpPraHOB PAaCTEHUSA: KOPEHb, Moder
IIOYKa, JIUCT, BHUJOU3MEHEHHBIE OpraHbl, LBETOK, IJIOJ, CEMs, PACTUTEIbHbBIM OpraHusM,
MHUHEpaJIbHOE IUTaHHWEe, (OTOCHHTE3, JbIXaHHE, POCT, pa3BUTHE, pPAa3MHOXKEHHUE, KIIOH,
pa3IpakuMoOCTh) B COOTBETCTBUU C ITOCTABICHHOM 3ajaueil U B KOHTEKCTE;

ONMCHIBATh CTPOEHUE U IKU3HEACATENBHOCTb pPACTUTENBHOIO OpraHu3Ma (Ha IpuMepe
HNOKPBITOCEMEHHBIX MJIM LIBETKOBBIX): IOIJIOLIEHUE BOJIbI U MUHEpaJIbHOE MUTAaHUE, (POTOCUHTES,
JbIXaHUE, TPAHCIIOPT BELIECTB, POCT, PAa3MHOKEHUE, Pa3BUTHUE, CBSA3b CTPOCHUS BET€TaTUBHBIX U
IeHEPATUBHBIX OPraHOB PACTEHUH C UX PYHKIUSAMU;

pa3nnyaTth U ONHCHIBATH JKUBBIE U TepOapHBIC IK3EMIUIAPHI PACTEHUH MO 33aJaHHOMY IUIaHY,
YacTU PaCTeHUH MO U300paXKeHUAM, CXeMaM, MOJEIIAM, MyJIsKaM, peiabeHbIM Tabauam;
XapaKTepu30BaTh MPU3HAKK PACTEHUM, YPOBHU OpraHU3allMy pacTUTEIbHOTO OpPraHU3Ma, 4acTu
pacTeHMi: KJIeTKHU, TKaHU, OPraHbl, CACTEMbl OPIaHOB, OPIaHU3M;

CpaBHMBATh PACTUTEJbHbIE TKAHU U OPTaHbl PACTEHUM MEXAY COOOI;

BBINOJIHATH NPAKTHUECKUE U 1a0opaTopHble pPabOoThl 10 MOP(HOJIOTHH U (PU3UOJIOTHH PACTEHUH, B
TOM 4YHCJIE€ PabOThl C MHUKPOCKOIIOM C TOCTOSHHBIMU ((DUKCHPOBAaHHBIMH) M BpPEMEHHBIMH
MHUKpOIpenapaTamMi, HccieloBaTelbckue padoTbl € HMCIOJIb30BaHHMEM HpUOOpPOB U
MHCTPYMEHTOB IIU(PPOBOI 1TabOpaTOpHH;

XapaKTepu30BaTh MPOLECCH] KU3HEAEATEIbHOCTH PACTEHH: TOTJIOMEHUE BOABI U MUHEPAIbHOE
nuTaHue, (OTOCHHTE3, IBIXaHUE, POCT, PA3BUTHUE, CIIOCOOBI €CTECTBEHHOTO M HMCKYCCTBEHHOTO
BEreTaTMBHOI'O Pa3MHOXKEHUsS, CEMEHHOE Pa3MHOXKEHHUE (Ha MpUMepe MOKPHITOCEMEHHBIX, WU
IIBETKOBBIX);

BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBA3M MEX/Y CTPOCHUEM U (PYHKIUSAMM TKAHEH U OpraHoB
pacTeHui, CTPOEHUEM M JKU3HEIESITENbHOCThIO PACTEHU;

KJIaccu(UIUPOBaTh PACTEHHSI U MX YAaCTH 110 pa3HbIM OCHOBAHUSM;

OOBSACHATH POJIb PACTEHUH B MPUPOJIE U KU3HU YeJIOBEKa: 3HaYeHUEe (POTOCUHTE3a B IPUPOJIE U B
KHU3HU YeJIOBEKa, OMOJOTMYECKOE M XO3SMCTBEHHOE 3HAu€HHE BHJIOM3MEHEHHBIX I100EroB,
XO035ICTBEHHOE 3HaYEHHE BET€TATUBHOI'O Pa3MHOKEHUS;

NPUMEHSATH MOJyYSHHbIE 3HAHUS JIUIs BHIPAILIMBAHUS U PA3MHOXKEHHSI KYJIbTYPHBIX pacTeHU;
UCIIOJIb30BaTh METOJbl OHOJIOTMU: MPOBOAUTH HAOJIONEHUS 3a PACTEHUSMH, ONMCHIBATh
pacTeHus U UX 4acTH, CTABUTh MIPOCTEUIIINE OMOIIOTHYECKUE OIBITHI U SKCIIEPUMEHTHI;
coOnrofarh mpaBuwia Oe3omacHOro Tpyda Mpu pabore ¢ ydyeOHbIM U J1abOpaTOpHBIM
000pyO0BaHUEM, XMMHUYECKOH MOCYI0i B COOTBETCTBUM C HHCTPYKLHUSMH Ha YpOKE U BO
BHEYPOUHOM J1€ATEIbHOCTH;

JIEMOHCTPUPOBAaTh Ha KOHKPETHBIX MPHUMEpax CBsA3b 3HAHUM OMOJIOTMU CO 3HAHUSAMH IO
MaTeMaTuke, reorpauu, TEXHOJIOTUH, TPEIMETOB T'YMaHUTAPHOTO LIUKJIA, PA3JIMYHBIMU BUIaMU
HCKYCCTBa;

BJIQJIeTh NpUéMaMH paboThl ¢ OMoJIOrHYecKo HH(popMalueil: GopMyIupoBaTh OCHOBAHUS IS
u3BJeueHst U 000011IeHnsT HH(pOPMAIMK U3 JBYX UCTOYHHUKOB, IPeoOpa30BhIBaTh HH(POPMAIIUIO
13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh MUCHMEHHBIE U YCTHBIE COOOILIEHUS, UCIIONb3Yysd MOHSITUMHBIN ammapar u3y4aeMoro
paszzena OMOIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HanmeHoBaHue Konunuecte | MporpamMmHoe cogeprkaHune OcHoBHble BUAbI AeATENbHOCTU
n/n | pasaenos uTem 0 Yacos obyuatoLmxcs
yyebHoro npegmeta
1 PacTuTenbHbIl 8 BoTaHWKa — HayKa 0 pacTeHusax. Pasgenbl 60TaHMKKM. CBA3b 60TAHMKM | PacKpbITUE CYLLHOCTM MOHATUA BOTAHMKM

opraHusm C APYrMMUM HayKamu M TeXHUKoM. ObLume NpusHaKM pacTeHU. KaK HayKMW O pacTeHUSAX.
PasHoo6pasune pacTeHuit. YPOBHM OpraHM3aLmmn pacTuTeIbHOro MpumeHeHUe BMONOTMYECKUX TEPMUHOB U
opraHusma. Boiclwme 1 HM3WKe pacteHns. CnopoBble U cemeHHble NOHATUI: PAaCTUTENIbHAA KNETKa, TKaHb,
pacTeHus. OpraHbl pacTeHMI’, cUCTEMa OPraHoB
PactutenbHas KneTtka. M3yyeHune pacTUTeIbHOM KAETKWU NoJ CBETOBbIM | pacTeHMA, KOpeHb, nober, noyKka, NCT 1
MWKPOCKOMOM: KNeTo4YHas 060/104Ka, A4p0, LMTonnasma (naactuabl, | 4p.
MWTOXOHAPUM, BAKYOJIM C KNETOYHbIM COKOM). BbiaBneHMe 06w mMxX NPU3HAKOB pacTeHUs.
PactutenbHble TKaHMW. BbinonHeHune NPaKTUYeCKNX n
PYHKLMU pacTUTENbHbIX TKaHEN. NlabopaTopHbIX PaboT C MUKPOCKONOM C
OpraHbl U cMCTeMbI OpraHoB pacTeHuit. CTpoeHne opraHoB rOTOBbIMU U BPEMEHHbIMM
PacTUTENbHOIO OpraHM3ma, X Posib U CBA3b MeXay CObOo. MMKponpenapatamu.
JlabopamopHsie u npakmu4vecKue pabomel. CpaBHeHMe pacTUTe/IbHbIX TKAHEN U
N3yyeHMe MMKPOCKOMMYECKOTO CTPOEHMA INCTA BOAHOIO pacTeHumn OpPraHoB pPacTeHWNn mexay coboit
anogeun.
M3yyeHune CTpoeHna pacTuTeIbHbIX TKaHel (Mcnoab3oBaHue
MWKponpenapaTos).
M3yyeHne BHELWHEro CTPOEeHUA TPaBAHMCTONO LBETKOBOMO pacTeHUS
(Ha *kMBbIX MK repbapHbIX 3K3eMNAAPaX PacTeHMIA): NaCTyLWbA CYMKa,
peabKa AMKan, NOTUK QKU U gpyrue pacTeHus.
O6HapyeHne HeopraHMYECKMUX 1 OpraHUYECKUX BELLEeCTB B PacTEHMM.
3KcKypcuu unu eUdeo3KCKypcuu.
O3HaKoM/ieHWe B NPUPOAE C LLBETKOBbIMU PacTEHUAMM

2 CTpoeHue u 11 CtpoeHue cemsaH. CocTaB 1 CTPOEHUE CEMSAH. MpumeHeHe BMONOrMYECKUX TEPMUHOB U
MHoroobpasue Buapbl KOPHEN M TUMbl KOPHEBBIX CUCTEM. BUAOU3MEHEHNA KOPHEN. NOHATWUIA: Nnober, INCT, KOPEeHb,

NMOKPbITOCEMEHHbIX
pacTeHui

KopeHb — opraH NoYBeHHOro (MMHEepasnbHOro) NuTaHusa. KopHu u
KOpHEeBble cuCTEMbI. BHellHee 1 BHYTPEeHHee CTPOEeHME KOPHA B CBS3U
c ero pyHKUMAMMK. KopHeBoW Yexnunk. 30Hbl KopHsaA. KopHesble

pacTuTenbHbIA opraHu3m. MiccnegosaHue
Ha *KMBbIX 06bEKTAX UM Ha repbapHbIX
06pasLax BHEWHEro CTPOEHUA PacTeHUN,




BOJIOCKW. PocT KopHs. MornoweHne KOPHAMU BOAbl U MUHEPaNbHbIX
BeL,ecT8, HEO6XOAMMbIX pacTeHUIO (KOpHeBOe

AaBNeHne, ocmoc). BuaonsmeHeHne KopHel.

Mober. Pa3sutne nobera us noykn. CtpoeHme ctebnn. BHewHee u
BHYTPEHHEEe CTpOeHMe ancTa. BuaonsmeHeHuma noberos: KOpHeBULLE,
KnybeHb, nykoBuua. Ux ctpoeHme, Bruonornyeckoe n xo3amcTBeHHoe

3HayeHue. Mober n NoYkK. JINCTopacnooKeHMe U INCTOBAA MO3anKa.

CtpoeHue 1 dpyHKUMM ancTa. MpocTble U CNOXKHbIE NNCTbA.
BuaonameHeHuMA nuctbeB. OCO6EHHOCTU BHYTPEHHETO CTPOEHUSA
JIUCTa B CBA3M C ero GYHKUMAMM (KOXKMLA U YCTbULLA, OCHOBHAs TKaHb
JIUCTa, NpoBoAALWMeE Ny4ykn). JINCT — opraH BO34YLIHOTO MUTaHKUA.
CtpoeHue u pa3Hoobpasune useTkoB. CoueTtusa. Maoabl. Tunbl
nnozos. PacnpocrtpaHeHne Ni1o40B M CEMAH B NpMpoae.
JlabopamopHsie u npakmuyeckue pabomeol.

MN3yueHne cTPoeHMA KOPHEBBIX CUCTEM (CTEPXKHEBOW U MOYKOBATOW)
Ha npumepe repbapHbIX IK3EMNAAPOB NN KUBbIX

pacTeHun.

N3yyeHne mmKponpenapaTta KAeTOK KOPHSA.

O3HaKom/ieHMe C BHELWHUM CTPOEHMEM INCTLEB U
JIUCTOPACNONOMKEHMEM (HQ KOMHATHbIX PAcTEHMAX).

MN3yyeHne cTPOeHMA BEreTaTUBHbIX U FeHepPaTMBHbIX NOYeK (Ha
npumepe CUPEHU, TONOAA U APYIUX PACTEHUIA).

MN3yyeHne MUKPOCKOMMYECKOTO CTPOEHMA IUCTA (Ha rOTOBbLIX
MWKponpenapaTax).

PaccmaTpuBaHMe MUKPOCKOMMYECKOro CTPOEHUA BETKU AepeBa (Ha
roToBOM MMKpoMpenapare).

NccnenoBaHWe CTPOeHMA KOPHEBULLA, KNYOHA, NYKOBULLbI.
MN3yyeHne cTpoeHMA LBETKOB.

O3HaKoM/IeHUe C Pa3NINYHbIMU TUMAMM COLLBETUNA.

MN3yueHne cTpoeHUA cemMAH OAHOLONbHbIX U ABYAO/bHbIX PacTeHUIA

OonucaHWe UX OpraHoB: KopHel, ctebnen,
nnctbes, noberos. MccneposaHue ¢
NOMOLLIbHO CBETOBOTO MUKPOCKOMa
CTPOEHUA KOPHEBbIX BOJIOCKOB,
BHYTPEHHEro CTPOeHUs N1CTa

MusHepeATeNbHOCTb
pacTtnTenbHOro
OopraHn3ima

14

Ob6MmeH BeLecTB y pacTeHUN.

HeopraHuyeckue (BoZa, MMHEPa/IbHbIE COMN) U OpraHUYecKkne
BeLLecTBa (6esiku, *Kupbl, yrAeBoabl, HYKJIEMHOBbIE KUCAOTbI,
BMTaMWHbI U Apyr1e BeLLecTBa) pacteHusa. MuHepanbHoe NuTaHue

Onucanue npoueccos
Kn3HeneATes/ibHOCTU PaCTUTENIbHOTO
OpraHn3ma: MMHEPANbHOIo NNUTAHUA,
d)OTOCVIHTe3a. BoiAsneHue NMPUYUNHHO-




pacTeHun. YaobpeHus.

MuTaHue pacteHus.

MornouieHne KOPHAMM BOAbI U MUHEPAbHbIX BELLECTB,
HeobxoaMMbIX pacTeHUto (KopHeBoe aasneHne, ocmoc). Mousa, eé
naogopoamne. 3HayeHme 06paboTKM NoYBbI (OKyYMBAHME), BHECEHUA
yO0b6peHUIA, NpopeXKnBaHMA NPOPOCTKOB, MOMBA AJ1A XKU3HU
KYNbTYPHbIX pacTeHui. MTMaponoHuKa.

doTocmHTE3. JIUCT — OpraH BO34YLWHOro NMTaHUA. 3HaYeHne
doTOCMHTE3a B NPUPOAE U B KM3HU Ye/IOBEKA.

[bixaHne pacteHua

[ObixaHWe KopHSA. PbixfieHUe NoYBbl ANA YAyYLWEHUA AbIXaHUA KOpHeN.
YcnoBusa, NpenaTcTBYOWME AbIXaHUIO KOPHEN. JIUCT Kak opraH
AblXaHuWA (yCTbUYHbINM annapaT). MocTynaeHne B IMCT aTMOCHEpPHOro
BO34yXa. CMNbHasA 3anblIEHHOCTb BO3AyXa, KaKk NpensTcTeme aas
AbIXaHuAa nuctbeB. CTebenb Kak opraH AblXxaHUA (Hannume ycTouL, B
KOXuue, YeyeBmnyek). OcobeHHOCTM AbIXaHWA pacTeHUn. B3anmocsasb
AbIXaHWA pacTeHuA ¢ POTOCUHTE3OM.

CBA3b KNETOYHOrO CTPOEHMUA CTebA € ero pyHKLMAMU. PocT cTebns B
ANVHY. KneTouHoe cTpoeHue cTebns TpaBsaHUCTOroO pacTeHus:
KOXMLA, NPOBOAALLME MYYKM, OCHOBHAA TKaHb (NapeHxmMma).
KneTouHoe cTpoeHue cTebnn ApeBeCcHOro pacTeHus: Kopa (Npobka,
ny6), kKambuii, apeBecrHa 1 cepaLeBUHA. PocT cTebna B TONLMNHY.
MpoBogALme TKaHN KOpHA. TPaHCNOPT BOAbI U MUHEPA/IbHbIX
BELLECTB B pacTeHUN (cocyabl APEBECUHbI) — BOCXOAALLMIA TOK.
UcnapeHune Bogbl yepes ctebenb 1 ANCTbA (TpaHcNUpauus).
Perynauua ncnapeHus Bogbl B pacTeHUKU. BAnAaHWe BHELHUX YCNOBUIA
Ha ncnapeHue Bogbl. TPAHCNOPT OPraHNYECKMNX BELLECTB B PACTEHUN
(cuTOBUMAHDBIE TPYBKM Nyba) — HUCXOZ4AWMI TOK. MepepacnpeneneHune
M 3aMacaHue BeLLecTB B pacTeHUW. BoliaeneHme y pacteHui.
Jlnctonag.

PocT 1 pa3BuTMe pacTeHums.

MpopactaHue cemaAH. YcnoBua npopactaHma cemsH. Moarotoska
CEMSH K nocesy. Pa3BuTre NpopoCTKOB.

O6paszoBaTtenbHble TKaHU. KoHyc HapacTaHus nobera, pocT KOHYMKa

CNeACTBEHHbIX CBA3EM MeXAy CTPOEHNEM
1 GYHKUMAMM TKaHEN
U3HEeAeATeNbHOCTbI0. O6bACHEHME
3Ha4yeHuA GOoToCMHTE3a B NPUPOAE U B
YKM3HU YenoBeKa. PackpbiThe CyLHOCTH
6MONOIrMYECKOro NOHATUA «AbIXaHUEY.
ObbACHeHME 3HaYeHWA B nNpoLecce
ObIXaHWA yCTbUL, U YeyeBmYeK. CpaBHeHUe
NPOLLEeCCOB AbIXaHWA U GOTOCUHTE3A.
NccnepoBaHme npouecca ucnapeHus
BOZbl IMCTbAMM (TPaHCNMpaLms),
06BbACHEHWE €ro PoJIv B XKU3HW PACTEHUS.
OnpegneneHune BAnAHUA GaKTOPOB cpeabl
Ha UHTEHCMBHOCTb TPAHCMMPALLUN.
O60ocHOBaHWE NPUYMH TPaHCNOPTA
BeLLecTB B pacTeHun. OnncaHue u
CpaBHeEHME KM3HEHHbIX GOPM PaCcTEHUIA.
O6bacHeHMe BANAHUA GAKTOPOB BHELLHEN
cpefbl Ha POCT U Pa3BUTME PACTEHMIA.
HabntogeHune 3a npopacTaHMeEM CEMSAH U
pa3BUTUEM NPOPOCTKA, GOPMYIMPOBaHUNE
BbIBOZOB. MccenoBaHNE PON PbIXEHUS
noysbl O60cHOBaHME HEOHXOANMOCTH
pPauMOHaNbHOrO 3eMJ/1IEN0/Ib30BAHMA.
OBnageHue

nHdopmaumen n eé npeobpasosaHue.
PackpbiTHe CyLLHOCTU TEPMUHOB
«reHepaTUBHbIE» N «BEreTaTUBHbIEY
opraHbl pacteHua. OnucaHue
BereTaTMBHbIX U FeHepPaTUBHbIX OPraHoB
Ha »XMBbIX 06beKTax U Ha repbapHbIX
obpasuax. PacnosHaBaHue 1 onucaHue
BEreTaTMBHOIO PAa3MHOMKEHUs (YepeHKamu
noberos, NNCTbEB, KOPHEN) U




KOPHSA. BepXyLueyHblii U BCTAaBOYHbIW POCT. POCT KOpHA 1 cTebnA B
TONLWMHY, Kambuin. O6pasoBaHMeE FOANYHbIX KONEL, Y APEBECHbIX
pacTeHUi. BanaHue pUTOropmoHOB Ha POCT pacTeHuA. Poctosble
OBUXKeHUA pacTeHuii. Pazsutne nobera ns NoyKMm.

Pa3mHoOXeHWe pacTeHWUit 1 ero sHavyeHne. CemeHHoe (reHepaTnsHoe)
pasmMHOXKeHue pacTeHui. LiBeTkn u coueTtuns. OnbiaeHue.
MepeKpécTHoe onbineHne (BETPOM, }KUBOTHbIMU, BOZON) U
camoonblneHue. [1BoitHoe onnoaoTBopeHune. HacnenosaHue
NPWU3HAaKoB 060MX PacTeHUN.

BeretaTMBHOE Pa3MHOXKEHUE LLBETKOBbIX PACTEHWUI B NPUPOLE.
BeretaTBHOE Pa3MHOMXKEHWNE KYAbTYPHbIX PAacTEHWNN. KNOHbI.
CoxpaHeHuWe NpM3HaKoB MAaTEPUHCKOIO pacTeHuns. Xo3aMCcTBEHHOoe
3HaYeHMWe BEreTaTMBHOrO Pa3MHOMKEHMA.

JlabopamopHsie u npakmuyeckue pabomeol.

HabntogeHune 3a pocTom KOpHA.

HabnogeHue 3a poctom nobera.

OnpepeneHune Bo3pacTta gepesa no crnuay.

BbifABneHMe nepeasuKeHnsa BOAbl U MUHEPasIbHbIX BELLECTB MO
ApeBecuHe.

HabntogeHune npouecca BbiAENEHNA KMCAOPOAA HA CBETY
AKBAPUYMHbIMU PaCTEHUAMM.

MN3yueHne ponu pbixneHna ana AblXaHUA KOPHEN.

OBnageHune Npuémamm BEreTaTUBHOrO PasMHOXKEHMA pPacTeHUIA
(4yepeHkoBaHMe noberos, YepeHKOBaHUE INCTLEB U APYrMe) Ha
npumepe KOMHaTHbIX PacTeHul (TpageckaHuus, ceHnoans, beroxHums,
CaHCeBbepa v Apyrue pacteHus).

OnpeaeneHne BCXOXKECTU CEMAH KYNbTYPHbIX PAacTEHUI U NOCEB UX B
TPYHT.

HabntogeHune 3a pocTom M pa3BUTUEM LLBETKOBOFO PacTeHMUA B
KOMHATHbIX YCI0BUSAX (Ha npumepe $pacoam Uam nocesHoOro ropoxa).
OnpeaeneHune ycnosuiA NPopacTaHMA cemsH

reHepaTMBHOro (CeMeHHOro) no mx
nsobpaxkeHnaAm. O6bACHEHWNE CYLLHOCTH
NPOLLeCCOB: ONN0A0TBOPEHMUE Y
L,BETKOBbIX PacTeHWI, pasBUTUE U
pasmHoXeHue. OnucaHue
NPMCNOCcoBAEeHHOCTM PacTEHUM K
OMbIJIEHWNIO: AJIMHHbIE ThIYMHKM, MHOTO
MEJIKOM CyXOW NblNbLbl U Ap. (onbineHne
BETPOM), HaIMYME HEKTAPHMKOB, APKas
OKpacKa LBeTKa (onblieHne
HacekombiMmuK). OBnageHne npuémamu
BEreTaTMBHOIO Pa3sMHOMEHWUS PacTeHN

PesepBHOe Bpems

OBLLEE KOJIMYECTBO
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YACOB N0
MPOrPAMME




ITOYPOYHOE IIJIAHUPOBAHUE

Ne Paznen. Tema ypoka
/i A P Bcero | Ilpak | ®opmbl
yac. T. pab | KOHTpPOIA
1. | Pa3xnexa 1. PacTuTe/ibHBIH OpraHusm 8
borannka — Hayka 0. pacTeHUsAX 1 0
2 OO6mue npu3HaKu pacTeHUH. YPOBHH OpTraHU3aIuN 1 0 | Ycrn.
pacTUTENBLHOTO opranusmMa. Jkckypcus "O3HaKoMIIEHHE B onpoc
MIPUPOJIE C IIBETKOBBIMU PACTEHUSMU".
3 | Beicuine u Husmue pactenus. CiopoBble U CEMEHHbBIE 1 0 | Yern.
pacTeHus. o1poc
4 | JIP Nel "H3yyenue Mukpockonuueckoeco cmpoeHus iucma 1 1 | Ilpakr
800H020 pacmeHus 3100eu”. pabora
5 | PacturenbHas KieTka. 1 0 | Ver
orpoc
6 PacturenbHble TkaHH. QYHKIIUKA PACTUTENBHBIX TKAHEH. 1 1 | Ver.
JIP Ne2 "H3zyuenue cmpoenus pacmumenbHulXx mKaneu onpoc
(ucnonvzosanue Mukponpenapamos)”. [Ipakr.
pabota
7 Oprasbl ¥ CUCTEMBI OPTaHOB PACTEHUI. 1 0 | Ver.
oTpoc
8 JIP Ne3 "H3yuenue eneuine2o cmpoenus 1 1 | Ver.
MPABSIHUCMO20 YEemK08020 pacmeHtusi (Ha )KUBBIX WU orpoc
repOapHbIX SK3EMILIApaxX PaCTeHUN): MACTyIIbs CyMKa, pelbKa [Tpaxr.
JUKas, TIOTUK eIKUi u ap.)". pabora;
9 Pa3nes 2. CTpoeHue 1 MHOroo0pa3ue NOKPbITOCEMEHHbIX 11 [Tucem
pacTeHuid. paod.
CrtpoeHue u cocraB ceMsH 1 1 | Mpaxrpas.
JIP Ned «H3yuenue cmpoenusi cemsat 00OHOOO0IbHbIX U
08Y00NbHbIX PACMEHULLY.
10 | KopeHb — opras nmo4BeHHOTO (MHHEPAIBHOTO) MUTAHUS. 1 1 | Ver
Busibl KOpHEHN U TUIIBI KOPHEBBIX CHCTEM. OIpoc
JIP Ne5 "H3yuenue cmpoenus KopHeguix [TpakTpab.
Y p P
cucmem (cmepaicHe8oll U MOUKOBAMOLL) HA npumepe 2epoapHbix
IKIEMNIAAP OB UNU HCUBLLX pacmeHun”.
11 | BHemniHee U BHyTpEHHEE CTPOECHUE KOPHS B CBSI3U C €TI0 1 1 | Ver
byHKIMAME. orpoc
JIP Ne6 "H3yuenue mukponpenapama Kiemox KopHs'". [TpakTpad




12 | ITornomeHue KOPHAMHU BOABI 1 MUHEPATHHBIX BEIIECTB. 1 [Tucem
Bunounsmenenue KopHen. KOHTpPOJIb
1IP Nel «Hccnedosanue cmpoeHus KoprHeguwa, KiyoHs, [IpakTpad
JIYKOBUYbBLY

13 | IloGer u moykH. 1 VY.omp
JIP Ne7 "H3yuenue cmpoenus 6ecemamuHblX U 2eHEPpaAmueHbLX [IpakTpad
novex (Ha IpUMepe CUPEHU, TOMOMIA U 1p.)". oT;

14 | Crpoenue u pynknuu aucra. [TpocThie U CIIOKHBIC JTUCTHS. 1 Yer
BunonzMeHeHus TUCTHEB. orpoc
JIP Ne8 "O3naxomnenue ¢ GHeUHUM CIPOEHUEM TUCTNbES IIpaxTpad
U IUCMOPACNONIONCEHUEM (HA KOMHAMHBIX pacmenusix)".

15 | OcobGeHHOCTH BHYTPEHHETO CTPOCHHUS JIMCTA B CBS3H C €TI0 1 Yer
byHKIMAME. orpoc
JIP N9 "H3zyuenue Mukpockonuueckozo cmpoeHus 1ucma [IpaxTpab.
(Ha comosvlx Mukponpenapamax)".

16 | JIuct — opran BO3QyLIHOTO MUTAHUS. 1 VYer

orpoc

17 | Ctpoenue u pa3HOOOpa3UE IIBETKOB. 1 Yer
JIP Ne 10 «H3yuenue cmpoenus y6emrkos» onpoc

[IpakTpad

18 | Couserus. 1 VY. onpoc
I1IP Ne 2 « O3nakomnenue ¢ pasnuyHbiMu munamu coOy8emuily [IpakTpad

19 | I[110oabl ¥ TUIIBI IJIOIOB 1 VY. onpoc

20 | Pa3nex 3. JKu3HeaesiTeIbHOCTH PACTUTEIHHBIX OPTraHU3MOB 14
OOMeH BellecTB y pacTeHUl. MuHepaibHOE TUTaHHE 1 VY. onpoc
pacrennii. [louBa ee mogoponue

21 | ®doTocuHTE3 1 VY.ompoc

22 | JIpixanue pacteHus. J[pixaHue KopHs. 1 Yer
JIP Nell "H3yuenue ponu puixaenus 0ns Obixanus Kopreu'. onpoc

[TpakTpab

23 | Crebenb Kak OpraH JbIXaHUs. 1 Yer
IIP Ne3 « PaccmampueaHnue MUKpOCKONU4eCKo20 CMpOoeHUs. omp
semKu oepesa (Ha 20mo8oM MUKponpenapame)

24 | TpaHCHOPT BEUIECTB B PAaCTCHUU 1 Yer
1IP Ne 4 "Buisignenue nepedsuicenus 600bl U onpoc
MUHEpanbHLIX ewecmas no opesecune”. [Ip.pab

25 | Knerounoe crpoeHue cTebdiss TPaBIHUCTOTO U IPEBECHOTO 1 Yer
pactenust. PocT kopHsi, cTe0uist B JUTMHY U TONIIUHY. onpoc
1IP Ne5 "Habnooenue 3a pocmom kopua'". [Ip.pab

26 | IIpoBoasiue TKaHU KOPHSI. 1 ITuceM.KO

HTP.




27 | IlepepacnpeneneHre U 3aNlacaHie BEIIECTB B PACTCHUH. 1 0 | VY.omp.
28 | Ob6pazoBarenbHbIC TKAHU. 1 1 |V.on
JIPNel2 "Onpeoenenue 6o3pacma oepesa no cnuiy'. [Ip.pad
29 | PasBurtue noOera U3 MovKu. 1 1 | V.onpoc
1IP Ne6 "Habarooenue 3a pocmom nobeea”. [Ip.pad
30 | Pa3zmHoxeHue pacteHul u ero 3HaueHue. CeMeHHOe 1 1 | Ver
(reHEepaTHBHOE) Pa3MHOKEHUE PACTCHUH. OIpoc
JIP Nol3 "Onpeoenenue ecxodcecmu cemsin [Ip.Tpab
KYJIbIMYPHBIX pACMEHUl U Noces ux 8 pyHm’".
31 | BereratuBHOE pa3sMHOKEHUE LIBETKOBBIX PACTEHUM. 1 1 | Ver
JIP Nel4 "Osnaodenue onpoc
npuemMamu 8e2emamueHoO20 Pa3MHONCEHUs PACHEeHU [Tpaktpab
Ha npumepe KOMHAMHbLX pacmenuil”
32 | Pa3BuTHE IIBETKOBOT'O PACTEHUS. 1 2 Ver
1IP Ne7 "Habnrooenue 3a pocmom u pazsumuem yY8emro8020 onpoc
pacmenus 8 KOMHAMHbBIX YCIOBUAX (Ha npumepe gaconu [TpakT pab
unu nocegnoco 2opoxa). Onpeoenenue yciosui
npopacmanus cemsan”.
33 | X034iCTBEHHOE 3HAUYEHUE BEreTaTUBHOTO PA3MHOXKEHHUS 1 0 | Yer.ompoc
34 | Pe3eps (BIIP, pagoTa Ha NpUIIKOJbHOM Y4aCTKe) 1 0 |BIIP
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 22
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