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MOSICHUTEJbHAA 3AITMCKA

Pabouas mporpamma no yuebnomy npenmery «buonorus» s oOyuarommxcst 6A Kimacca
Ha YPOBHE OCHOBHOT0 0011er0 00pa3oBanus coctasieHa Ha ocHoBe PI'OC OO0 OB3 ¢ HOJIA,
DAOIT OO0 mnst oOywaromuxcs C OTPaHUYEHHBIMA BO3MOXKHOCTSIMU 37I0POBBS, a TaKkKe
OpUEHTUPOBaHA Ha II€JIEBbIE MPHOPHUTETHI TyXOBHO-HPABCTBEHHOI'O DPAa3BUTHUS, BOCHUTAHUS U
couuann3auuy olyJaromuxcs, chopMyIHpOBaHHbIE B QenepaiabHOil paboyeil mporpamme
BOCITHTAHHUS.

[Iporpamma 1o OuonOrMM HampaBieHa Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAY4HOM
IPaMOTHOCTH OOYYaIOIIUXCs U OpPraHU3alMI0 W3Y4eHUs] OMOJIOTHH Ha JEATEIIbHOCTHOW OCHOBE.
B mporpamme 1no OMOJIOTMU YUYMTBHIBAIOTCS BO3MOXKHOCTH y4eOHOro MpeiMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM WU METAIIPEIMETHBIM pe3ysbTaTaM
o0yueHMsl, a TaKKe peaau3alus MEXIPEIMETHbIX CBA3€H €CTEeCTBEHHO-HAy4YHbIX Y4EOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHuUsl.

B nporpamMme mo OHONOTHM ONPEAETSIOTCS OCHOBHBIE IENW HM3YYCHHUS OWOJOTHH Ha
YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHus, MJIaHUPYEMbIE Pe3yJIbTaThl OCBOEHUS MPOrPaMMbl 110
OMOJOTUM: JIMYHOCTHBIE, METallpeJMETHbIe, MpeAMeTHble. llpenqmeTHble MIaHUpyeMble
pe3yNbTaThl JaHbl [yl KaK0r0 rojla U3y4eHus OMOJI0ruu.

buonorns pasBuUBACT MPCACTABJICHUA O IMO3HABACMOCTHU JKUBOU npupoabl U1 METOJdax ec
IIO3HaHUsA, IIO3BOJIACT C(l)OpMI/IpOBaTB CUCTCMY HAYYHBIX 3HAHHUH O JKUBBIX CUCTCMAX, YMCHUS UX
moJIy4daTtb, IPpUCBAMBATL U NPUMCHATH B JKU3HCHHBIX CUTYallHUsiIX.

buonoruueckas noaroroBka oOecneuyMBaeT MOHMMAaHHWE OOYYaAIOUIMMUCS HAayYHbIX
IOPUHIUIIOB YeJIOBEYECKON JEsITEeIbHOCTH B NPHUPOJE, 3aKJIa/JbIBAET OCHOBBI 3KOJIOTMYECKOMH
KYJIbTYpBbI, 30pOBOro 00pa3a >KM3HH.

HCJ'I}IMI/I HU3YUCHUA OMoJIOruy Ha YPOBHE OCHOBHOT'O 06mero O6pa30BaHI/I$I ABJIAKOTCA

dopMHpoBaHHE CHCTEMbl 3HAaHUM O TpU3HAKAX M Mpoleccax >KU3HEAEATEIbHOCTH
OMOJOTrMYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

dbopMHUpOBaHHE CHUCTEMBl 3HAHUKW 00 OCOOEHHOCTSX CTPOCHHS, >KU3HENESITEIbHOCTU
OpraHu3Ma 4ejIOBEKa, YCIOBUAX COXPAHEHUs €T0 310POBbSI;

dbopMHUpOBaHHE YMEHHH MPUMEHATh METOAbl OWOJIOTHYECKONW HAyKH IS HU3YYCHUS
OMOJIOTUYECKHUX CUCTEM, B TOM YHCIIE OpPraHU3Ma YeIOBEKa,

¢dopMHpoBaHHE YMEHMH HCIOJIBb30BaTh MH(OPMAIMIO O COBPEMEHHBIX JOCTHIKEHHSX B
obnactu Ouosioruu Uil OOBSICHEHHsS TPOLIECCOB U SIBJICHUM JKUBOW MNPUPOABI U
KHU3HEIEATEIbHOCTH COOCTBEHHOI'O OpraHu3Ma;

dopmupoBaHHe YMEHHH OOBACHATH pOJb OHOJIOIMH B TPAKTHUECKOW JEATEIIbHOCTH
JI0Jel, 3HaueHHe OMOJOTUYECKOro pa3sHOOoOpasus Uis COXpaHEeHHs Ouocdepbl, MOCIeICTBUS
JesITeIbHOCTH YelIOBeKa B IPUPOJIE;

(dbopMUpOBaHKE IKOJIOTHUECKON KYJIbTYpPhI B LIENISIX COXPAaHEHHS] COOCTBEHHOIO 3/10POBbS U
OXpaHbI OKPYKAKOLIEN CPEIbI.



Joctuxenue 1eneil mporpaMmbl 10 OMOJOTHH OOECIIEUMBAETCS PELICHUEM CIIETYIOIINX
3a1a4:

npuobOpereHne 00yJaroIUMICS 3HAHUKA O KHBOM MPUPOE, 3aKOHOMEPHOCTSIX CTPOCHHMS,
AKHU3HEIEATEIIBHOCTH U CPefoo0pas3yrolieil pojin OpraHu3MOB, YEJIOBEKE Kak OMOCOLUAIbHOM
CYIIECTBE, O POJIM OMOJIOTHUECKOM HAYKH B IPAKTUYECKOM EATETbHOCTH JIIOCH;

OBJIAICHUC YMCHHAMHU IPOBOAUTH HCCICAOBAHHA C HCIHOJB30BAHUCM OHOJIOTHYECKOTO
O60py,I[OBaHI/I${ u Ha6J'IIOI[eHI/IH 3a COCTOSSHUEM COOCTBEHHOTO opraHusma,

ocBoeHHE TpUEMOB paboThl C Ouojorumueckoi uHPoOpManuerd, B TOM YHUCIE O
COBPEMEHHBIX JIOCTIKCHHUAX B 00J1aCTH OMOJIOTHH, € aHATM3 U KPUTHUECKOE OIICHUBAHNUE;

BOCIIUTAaHME OMOJIOIMYECKM U HKOJOTMYECKHM TIPAMOTHOM JIMYHOCTH, TOTOBOH K
COXPaHEHHUIO COOCTBEHHOT'O 3/I0POBbSl U OXPaHbI OKPY’KaIOILEH Cpebl;

KOppCKOusaA YMCHHA CpaBHUBATDH, O606IJ_IaTB, CUCTCMATU3UPOBATL W [CJIaTb BBIBOIBI,
YCTaHAaBJIMBATb NPpUYIHUHHO-CJICACTBCHHLIC CBiA3HU, KOppEKIuAa KOMMYHUKATHBHBIX n

MNOBCACHYCCKHNX HAaBBIKOB.

MecTto Kypca B y4eOHOM ILIaHe

r 1
{O0111ee 4ncI0 4acoB, OTBEACHHBIX JJISl H3y4eHHUsl OUOJIOruu, cocTapiseT B 6 kinacce — 34!

Eqaca (1 yac B HezeNIO).]

[Ipennaraemelii B mporpamMme Mo OHOJOTHU IEpPEUeHb JTAOOPATOPHBIX W MPAKTUYECKUX
paboT SABISAETCS PEKOMEHIATEIbHBIM, YUUTEIND JI€JaeT BHIOOp MPOBENEHUS JaOOPaTOPHBIX padoT
U ONBITOB ¢ y4yé€TOM UHAMBUAYAJIbHBIX OCOOEHHOCTEH  OOydarolmuxcs,  CIHCKa
AKCIEPUMEHTAJbHBIX 33JaHUN, NpPEIaraéMblXx B paMKaX OCHOBHOIO TI'OCYJapCTBEHHOTO
9K3aMeHa 10 OUOJIOTHH.

COJAEP/KAHUE OBYYEHUA
1. PacrurtenbHblii Opranuzm

boranuka — Hayka o pacteHusix. Paznenst 6oTaHuku. CBs3b O0TAaHUKHU € APYTUMU HayKaMu
U TexHUKOH. O0Iue NpU3HAKU paCTEHUI.

PasnooOpasue pactenuii. YpoBHM OpraHU3allMd PACTUTEIHLHOTO OpraHu3Ma. Breiciime u
Hu3muMe pacteHuss. CopoBble U CEMEHHbBIE PACTEHUSI.

PacTturennbHas KieTka. I/ISY‘IeHI/Ie paCTHTeHBHOﬁ KJICTKU 1OJ CBCTOBBIM MHKPOCKOIIOM:
KJI€TOYHasa 06OJ'IO‘-IKa, AApO, LUTOIIasMa (HJ'IaCTI/II[BI, MUTOXOHAPWH, BAKYOJIU C KICTOYHBIM

COKOM). PactutenpHbIC TKAHU. cI)yHI(I_[I/II/I PaCTUTCIIbHBIX TKaHEH.

Oprasbl ¥ cUCTeMbI OpraHoB pacteHuil. CTpoeHnue OpraHoB pacTUTENLHOTO OPraHU3Ma, UX
POJIb U CBSI3b MEXy COOOH.

Jlabopamopnbvie u npakmuyueckue paoome.

HBy‘IeHI/IC MUKPOCKOIINUYCCKOI'O0 CTPOCHU JIMCTA BOAHOTO PACTCHUS 3JIOACH.



W3ydeHue CTpoeHHs pacTUTENIbHBIX TKaHEeH (MCII0JIb30BaHUE MUKPOIIPENapaToB).

M3yueHre BHELIHET0 CTPOEHUS TPaBSHUCTOIO LBETKOBOI'O pacTeHUs (HAa JKUBBIX WIH
repOapHBIX K3EMIUIIPAaX PACTEHUM): MACTYIIbs CYMKa, peAbKa JWKasl, JIOTUK €IKUH U JApyrue
pacTeHusl.

OOHapy)XeHHE HEOPTaHUYCCKUX M OPTaHWYECKHUX BEIIECTB B PACTCHHH.
DKCKypcuu uiu 6udeoIKCKypcuu.
O3HakoMJIEHUE B IPUPOJE C LIBETKOBBIMHU PACTCHUSIMHU.

2. CTpoeHHe H MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEHUIH
Crpoenue cemsiH. COCTaB U CTPOSHHE CEMSIH.

Buner kopHeil ¥ TUNbl KOPHEBBIX cucTeM. Bumousmenenus xopuei. Kopenb — opran
MIOYBEHHOTO (MMHEpabHOT0) nuTtanus. KopHu u kopHeBble cucTeMbl. BHellHee U BHyTpeHHEe
CTpoeHHe KOpHS B cBsizu ¢ ero ¢yHkuusmu. KopueBoil yexnuk. 3oHbl KopHs. KopHeBbie
Bosiocku. Poct kopHs. [lorioieHne KOpHSIMHU BOAbI U MUHEPAJIbHBIX BELIECTB, HEOOXOIUMBIX
pacTeHuio (KOpHEeBOe JaBJIeHHEe, 0OcMOC). BumonsmeHnenne KopHeil.

[ToGer. PazButne mobera u3 mouku. CtpoeHue crediis. BHeniHee u BHYTpeHHEE CTPOCHHE
mucta.  BupomsmeHeHuss 1o0OeroB: KOpHeBHIIe, KiyOeHb, JiykoBuma. WX —crpoenwue,
Ouosnoruueckoe u xo3siicTBeHHoe 3HadeHue. [loder u mouku. JluctopacnonoxeHue u JIUCTOBAs
Mo3auka. Ctpoenue u QpyHKIMM aucta. [IpocTeie U ciiokHbIE TUCThsI. Buaon3MeHeHus JICThEB.
Oco0eHHOCTH BHYTPEHHEIrO CTPOCHHS JIUCTa B CBSI3U C ero (pyHKuMsMH (KOXKHIIA U YCTHUIIA,
OCHOBHAsl TKaHb JIUCTA, IPOBOJSALINE ITY4KH). JINCT — OpraH BO3ylIHOIO MUTAHUSI.

Ctpoenue u paznooOpasue 118etkoB. Couerus. [Imonel. Tumnel mogos. Pacnpocrpanenue
TIJI0JIOB U CEMSIH B TIPUPO/IE.

Jlabopamopuuwie u npakmuueckue paoomaoi.

M3yueHne cTpoeHUs KOPHEBBIX CHCTEM (CTEpP)KHEBOW M MOYKOBAaTOW) Ha Hpumepe
repOapHbIX HK3EMILISIPOB UJIU JKHUBBIX PACTEHUH.

N3ydyenne Mukpomnpenapara KJI€TOK KOpHS.

O3HaKOMJIEHHE C BHEIITHUM CTPOEHUEM JINCTHEB U JINCTOPACIIONIOKEHNEM (Ha KOMHATHBIX
pacTEeHHUsIX).

N3ydeHne cTpoeHus: BEreTaTUBHBIX U T€HEPaTUBHBIX MMOYEK (Ha PUMepPEe CUPEHH, TOOJIs
U IPYTUX PAaCTEHUM).

N3ydyeHne MUKpOCKOIIMUYECKOTO CTPOCHHUSI JTUCTA (HAa TOTOBBIX MUKPOIPENaparTax).

PaccmarpuBaHne MHKpPOCKOIMYECKOTO CTPOCHHST BETKM JiepeBa (Ha TOTOBOM
MHUKpoTpenapare).

HccnenoBanue CTpOCHUsI KOPHEBUILA, KITYOHS, TyKOBUIIBI.

N3yuenne cTpOeHHUsI LIBETKOB.

O3HaKOMJIEHHE C PA3IMYHBIMUA TUIIAMH COLIBETUH.

N3yueHne cTpOeHHs CEMSH ABYI0IbHBIX PACTCHUM.

N3ydeHne cTpoeHus CEMsIH OAHOJOJIbHBIX PACTEHUIA.

3. 7Ku3HenesiTeJIbHOCTH PACTUTEIbHOTO OPraHU3Ma

OOMeH BelecTB y pacTeHuil



Heoprannueckue (Boga, MUHEpaIbHBIC COJIM) U OPTaHMYECKHE BeliecTBa (OCNKH, JKUPHI,
YIIEBOIbI, HYKJICHHOBBIE KUCIIOTHI, BUTAMUHBI U JpPYrue BEIIecTBa) pacTeHus. MuHepaibHOe
MMTaHUE pacTeHUM. Y 100peHHS.

IIuranue pacreHus.

[Tornomenre KOpPHSMHU BOJBI U MHUHEPAJIbHBIX BEIIECTB, HEOOXOIUMBIX PACTCHHIO
(kopHeBoe maBiieHue, ocmoc). llouBa, e€ mmomopoame. 3Ha4YeHHE OOpPaOOTKH TIOYBBI
(oKyuMBaHME€), BHECEHUS YyIOOpEHHI, MNPOPEKUBAHUSA TMPOPOCTKOB, IMOJIMBA IS SKU3HU
KYJIBTYPHBIX pacTeHUM. [ uaponoHuKa.

dotocunTtes. Jluct — OpraH BO3AYIIHOT'O ITUTAHUS. 3HaueHHUE (1)OTOCI/IHT633 B IIpUpPOAC U B
JKHM3HHU 4YCJIOBCKA.

I[blxaﬂl/le pacTreHusl.

Jpixanne KoOpHsA. PpIXiieHMe 1OYBBI JUIS  YJIY4YUIEHUS JbIXaHUsS KOpPHEH. Y CIOBHI,
OPENATCTBYIOIIME [JbIXaHUIO KOpHeH. JIuct kak opran apixaHus (YCTbMUHBIA ammapar).
[Toctynnenne B smcr armocdepHoro Bozayxa. CuibHas 3ambUIEHHOCTH BO3yXa, Kak
HPENATCTBUE M JbIXaHus JUCTheB. CTeOenb Kak OpraH JbIXaHus (HAIWYME YCTBbHIL B KOXKHUIIE,
yeuyeBuuek). (OCOOEHHOCTH JIbIXaHUs pacTeHuil. B3auMocBs3b JAbIXaHMS pacTeHUs C
(hOTOCHHTE30M.

TpaﬂcnopT BE€IIECTB B PACTCHUH.

CBsI3b KJIETOYHOTO CTpOeHUs cTebuis ¢ ero pynkmusmu. Poct crebns B mnny. Kiterounoe
CTpoeHHE cTeOJis TPaBIHUCTOIO PACTEHHUS: KOXHIA, MPOBOMASIIME MY4YKH, OCHOBHAs TKaHb
(mapenxuma). KnerouHoe ctpoeHue cTedist JpeBECHOTO pacTeHus: kopa (Tpooka, Jryd), kaMOui,
IpeBecuHa U cepAaueBuHa. Poct crebns B Tommmuy. IlpoBoasiiue Tkanu kopHs. Tpancmopt
BOJBI W MHHEPAJbHBIX BEIIECTB B PACTEHUHM (COCYIBI APEBECHHBI) — BOCXOMSAIIMHA TOK.
Hcnapenue Boabl uepe3 cTeOenb M JHUCThs (TpaHcmupanus). Perymasuus ucnapeHus BOJbI B
pacteHuu. BinusiHEe BHEIIHUX YCIOBHI Ha MCMapeHUe BOABI. TPaHCIIOPT OPraHWYECKHUX BEIIECTB
B pacTeHUU (CUTOBUIHBIE TPYOKH J1y0a) — HUCXoAAUI ToK. [lepepacnipenenenue U 3anacanue
BEILIECTB B pacTeHUU. Boienenue y pacrenuii. Jlucronasn.

Poct u Pa3sBUTHUEC PACTCHUS.

IIpopacranue ceMsaH. YcnoBus mpopacTtaHus ceMsH. [loaroroBka ceMsH K IIOCEBY.
PazButHe npopocTKoB.

OOpazoBarenbHble TkaHu. KoHyc Hapactanust moOera, pocT KOHYHMKA KOpPHS.
Bepxymieunslif 1 BcTaBouHBIN pocT. PocT KOpHA U cTe0ist B TONIuMHY, kKamouil. OOpa3oBaHue
TFOJMYHBIX KOJIEL y JpPEBECHbIX pacTeHuil. BnusHue ¢(puUTOropMOHOB Ha pOCT pacTeHHs.
PocroBsie nBukeHus pacteHuid. PazButre modera u3 movkH.

PasmHoxenue pacreHuil u ero 3HaueHue. CeMeHHOe (T€HEpaTHUBHOE) Ppa3MHOXKEHHE
pacrenuii. I[Betku u corBerusi. Onbinenue. [lepekpécTHoe omnbuieHHE (BETPOM, KUBOTHBIMU,
BOZIOW) W camoornbuieHHe. J[[BoiiHOe ommomoTBopenune. HacnegoBanue mpu3HAKOB 000UMX
pacTeHuN.



BereratuBHOoe pa3MHOKEHHME I1IBETKOBBIX pacTeHU B mpupoae. BererarnBHoe
pa3MHOXKEHHE KyNbTypHbIX pacteHuil. Kionbl. CoxpaHeHue TMNpU3HAKOB MATEPUHCKOIO
pacTeHus. X035HUCTBEHHOE 3HAYCHUE BEreTaTUBHOTO PA3MHOKEHHS.

Jlabopamopuwvie u npaxmuueckue padoomaot.

Habmtoienue 3a pocToM KOpHSL.

Habmonenue 3a pocrom mobera.

Omnpenenenue Bo3pacta JepeBa Mo CIUIY.

BrisiBnenue nepeBuKeHUs BOJIbI 1 MUHEPAJIbHBIX BEIIECTB MO JIPEBECUHE.

Habmroienue nporiecca BbACIECHUS KUCIOPOIa Ha CBETY aKBAPUYMHBIMU PACTCHUSIMH.

W3ydeHue posau peIXJIeHUs ISl IbIXaHUSI KOPHEH.

OBnaznenve npuéMamMu BET€TATMBHOTO PAa3MHOXKEHHUS PAaCTeHU (YE€peHKOBaHUE MOOETOB,
YEPEHKOBAHUE JIUCTHEB U JIPYTHe) HA IPUMEPE KOMHATHBIX PACTEHUH (TpaleCKaHITUs, CEHIIOJIUS,
OeroHusi, caHCceBbEpa U APyTrue pacTeHus).

OmnpeneneHne BCX0KECTH CEMSH KyJIbTYPHBIX PACTEHHM U TOCEB UX B IPYHT.

Habumronenne 3a pocToM U pa3BUTHEM I[BETKOBOI'O PAaCTEHMsI B KOMHATHBIX YCIOBHSX (Ha
npumepe Gacoiau Ui OCEBHOTO TOPOXa).

OHpe,I[CJ'ICHI/IC yCJ'IOBI/Iﬁ npopacTaHus CCMAH.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITIPOI'PAMMBI T10 BUOJIOI'MN HA
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHUS (BA3OBbBINM YPOBEHD)

OcBoeHue y‘IC6HOl"O npeameTa «buomorus» Ha YPOBHE OCHOBHOI'O O6H.I€F0 O6pa30BaHI/I$I
JOJIXKHO 00eCIIeYnTh JOCTHIKCHUC CIICAYIOIINX O6y‘IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAITPCIMETHBIX
U IPpCIAMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHMSI IMPOTPaMMbl IO OWOJIOTMM OCHOBHOTO OOIIEro
00pa30BaHuUs JIOJKHBI OTPakaTh T'OTOBHOCTh OOYYaroIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIM M pacIIMpEeHHUE OIbITa JIEATEIbHOCTH HA €€ OCHOBE U B
IIPOLIECCE peAIN3allM OCHOBHBIX HAIPaBJIE€HUI BOCIUTATENIBHON JEATEIBHOCTH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

T'OTOBHOCTh K KOHCTPYKTHBHOﬁ COBMECTHOM JACATCIBHOCTH  IIPpW  BBINMOJIHCHUU
I/ICCJ'ICIlOBaHI/Iﬁ U IPOCKTOB, CTPCMIICHUC K B3AUMOIIOHUMAHUIO U B3aUMOIIOMOIIH;

2) NATPHOTHYECKOTO BOCTTUTAHUS



OTHOILIEHHE K OMOJIOIMU KaK K BAa)KHOW COCTaBJSIOIIEH KyJIbTYphl, TOPIOCTh 3a BKJal
POCCHICKHX M COBETCKHUX YUEHBIX B pa3BUTHE MUPOBOW OMOJIIOTUYECKON HAYKH;

3) AYXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUS

TOTOBHOCTb OLICHMBATh MOBEJIEHHWE M MOCTYIKHU C MO3UIIMU HPABCTBEHHBIX HOPM U HOPM
9KOJIOTMYECKON KYJIbTYpPHI;

MOHMMAHUE 3HAYUMOCTH HPABCTBEHHOTO ACTIEKTa JCSITEIbHOCTU YEIIOBEKa B MEIUIIMHE H
OHOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:
HOHMMAaHHUE POJIK OMOJIOTHH B (POPMHUPOBAHUH ICTETHUCCKOM KYJIBTYPhI THIHOCTH;

5) pusuueckoro  BocnuTaHMsA, (POPMUPOBAHUS  KYJIbTYPbl  310POBbS W
IMOLUOHAIBLHOIO 0/1aronoJIy4us:

OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0pPOBbIO U YCTAHOBKA Ha 3/10pOBBIH 00pa3 KU3HU
(3mo0poBO€ nUTaHuE, COOMIOEHNE TMTMEHNYECKUX MPaBUI U HOPM, COAIIaHCUPOBAHHBIN PEXUM

3aHATUN U OTAbIXA, pErylisipHasd (I)I/I3I/I‘IeCKa$I aKTI/IBHOCTB);

OCO3HAHME IOCIEACTBUI M HENpHUITHE BPEIHBIX NPUBBIYEK (YHOTpeOIEeHHE alkorosi,
HapKOTHKOB, KypEeHUE) U UHBIX (hOpM Bpeaa Juist pU3NUECKOro U IICUXUYECKOTO 3/10POBbSI;

coOirofieHre MpaBuil O€30MacHOCTH, B TOM 4YHCJIE HaBBIKM O€30MacHOr0 IMOBEACHHS B
MIPUPOJHOM CpELIE;

c(OpPMUPOBAHHOCTh HABBIKA PEQIICKCHH, YIPABICHHE COOCTBEHHBIM 3MOIMOHAIBLHBIM
COCTOSIHUEM;

6) TPY10BOr0 BOCIIHTAHUSI:

AaKTHBHOE y4YacTHE B PEILIEHUU MPAKTHUYECKHUX 3aJad (B paMKax ceMbH, 00pa30oBaTeIbHOU
OpraHu3aliy, HACEJICHHOTO MyHKTa, Kpasi) OMOJOrHUECKOW U IKOJIOTHYECKOM HarpaBIe€HHOCTH,
MHTEpEC K MPAKTUUYECKOMY U3YUEHHIO MPOQEeCcCHil, CBI3aHHBIX C OMOJIOTHE;

7) 3KOJIOrM4eCKOr0 BOCIIUTAHMA:

OpUEHTAIMS HAa TPUMEHEHHE OMOJOTUYECKMX 3HAHWM TpHU pelIeHWuH 3a1ad B 00JacTu
OKPY’KaloIllel Cpeabl;

OCO3HaHHUE YKOJOTHIECKUX TPOOIIEM U ITYTEN MX PELICHNUS;

TOTOBHOCTP K YYaCTHIO B IPAKTHUECKOM JEITENLHOCTH SKOJIOTHIECKOM HAIIPABIEHHOCTH;
8) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpPHEHTAllUsl Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTAaBICHUH 00 OCHOBHBIX

OHMOJIOTHYECKUX 3aKOHOMEPHOCTAX, B3aUMOCBA3AX UYCJIIOBEKA C HpHpO}IHOI\/II n COHI/I&J’IBHOﬁ
cpenoit;



MOHMMAaHUE PO OMOJIOTHYECKON HAyKH B (POPMUPOBAHNN HAYYHOT'O MUPOBO33PEHUS;

Pa3sBUTHEC HaquOﬁ J'IIO603H3T€J'IBHOCTI/I, HHTEpECa K OMOJIOrHYeCKOM HAayK€, HAaBBIKOB
HCCJIeI0BATEIbCKOM JACATCIIbHOCTH,

9) amanTanuu  00y4alIIErocsi K W3MEHSIOIHMCS YCJIOBHSIM CONMAJIHOW W
MPUPOJIHOM Cpe/bl:

aJICKBaTHas OICHKA U3MCHAIOMINXCA yCJIOBPIﬁ;

IPUHIATHE pelleHUus (MHAUBUAYAIbHOE, B TIpYIMIE) B M3MEHSIOLMXCA YCIOBUSAX Ha
OCHOBAHMHU aHaJIM3a OMOJOrMUYECKOW HH(pOpMALINY;

IUIAHUPOBaHUE ACUCTBUI B HOBOM CHUTyallMM Ha OCHOBAaHUM 3HAHUN OHOJOrMUYECKUX
3aKOHOMEPHOCTEH.

METAIIPEJIMETHBIE PE3YJIbTATBI
MeTtanpeameTHble pe3yabTaThl OCBOCHUS MPOTPaMMbl MO OMOJIOTHH OCHOBHOTO OOILEro
00pa3oBaHMs, JOJDKHBI OTpa)kaThb OBJIAJIEHUWE CIEAYIONMMUA YHUBEPCAIbHBIMU Y4€OHBIMU
NENCTBUSIMU:
Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe NeCTBUS

1) 6a3oBble JJOTHYECKHE AeiCTBHUS:

BBISIBJISITH W XapaKTEpU30BaTh CYIICCTBCHHBIC MPU3HAKH OHMOJOTHUYECKUX OOBEKTOB
(s1BICHUI);

YCTaHABJIMBATh CYLIECTBEHHBINH MPHU3HAK KIACCU(PHUKAIMU OMOJOTHUECKUX OOBEKTOB (SBICHMIA,
IIPOLIECCOB), OCHOBAHUS /JIsl 0000IIEHUS U CPAaBHEHUS], KPUTEPUH ITPOBOJUMOIO aHAIN3a;

C Y4E€TOM IPEeI0KEHHONW OMOIOTNYEeCKOH 3a/1a4M BBISBIIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B
paccmaTtpuBaeMbIX (akTax U HAOMIOJAEHUSX, MpeayiaraTb KpPUTEpUHM JJIs  BBISABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

BBISIBIIATh JEPUIIMTHI MH()OPMAIIUK, JaHHBIX, HEOOXOMUMBIX JIJIS PEHICHHS IOCTaBICHHON
3a/1a4u;

BBISIBJIATH TIPUYUHHO-CJICICTBEHHBIE CBSI3M TIPU  HU3yYEeHUU OUOJOTUYECKUX SIBICHUH U
MIPOLIECCOB, JIENaTh BIBO/bI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUN,
YMO3aKJIFOUeHHH 10 aHaJIoTHH, (POPMYITUPOBATH TUIIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOSITENIbHO BBIOMPATh CIIOCOO pelieHUs yueOHOW OMONOTHYecKol 3anadyu (CpaBHUBATH
HECKOJIbKO BapHMAHTOB PEIICHUs, BHIOMPATh HAaMOOJIEe MOAXOSAIINA C YIETOM CaMOCTOATEIHEHO
BBIJICTICHHBIX KPUTEPHUER).

2) 0a3oBbIe UCCIeA0BaTENIbCKUE 1eliCTBUS:

HCIIOJIB30BAaTh BOIPOCHI KaK HCCIIeN0BaTeIbCKUM HUHCTPYMCHT I1IO3HAHU,



dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOLIUE pa3pblB MEXAY peajbHbIM U JKeIaTeIbHBIM
COCTOSTHUEM CHUTYAIINH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTAHABIMBATH HICKOMOE H JIAHHOE;

dopmMHpoOBaTh TUIIOTE3Y 00 HCTHHHOCTH COOCTBEHHBIX CYKICHHMW, apryMEHTHPOBATh CBOIO
HO3UINIO, MHEHHE;

IOPOBOJIUTH [0  CAMOCTOATENBHO  COCTABICHHOMY IUIaHy  HaOIOJEHUE, HECIOKHBIN
OMOJIOTUYECKUI SKCIIEPUMEHT, HEOOJBIIOE HMCCICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
Ouosornyeckoro o0bekTa (Mpolecca) M3y4eHMs, HNPUYMHHO-CIEJICTBEHHBIX CBs3edl W
3aBUCHUMOCTEH OMOJIOTHUECKUX 0OBEKTOB MEXIY COOOI;

OLCHUBaTh Ha IMIPUMCHHMOCTL M JOCTOBCPHOCTH PIH(bOpMaI_[I/II-O, IMOJIYYCHHYIO B XOZIC
Ha6JHOI[eHI/ISI H OKCIICPUMCHTA,

CaMOCTOSITENIbHO (OPMYyIHUPOBaTh O000OIMIEHUST M BBIBOABI 1O pe3ylbTaraM MPOBEAEHHOTO
HAOJIO/IEHUs, SKCIIEPUMEHTA, BIIaJeTh MHCTPYMEHTAMHU OLEHKU JOCTOBEPHOCTU MOTYyYEHHBIX
BBIBOJOB 1 0000IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE JIalIbHEWIIIEE pa3BUTHE OWOJOTHYECKHUX IMPOIECCOB U HUX
MOCIIEACTBYSI B aHAJIIOTUYHBIX MIJIM CXOJIHBIX CUTYaIIUAX, & TAK)KE BBIABUTATH MPEINON0KEHUs 00
WX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

3) pabora ¢ undgopmanmeii:

OPUMEHSTh pa3M4YHble METOJbl, MHCTPYMEHTHI M 3alpochl TpHU TMOHCKE U OTOOpe
Ouosiornuecko MHGOPMAIIMU WM JAHHBIX U3 UCTOUYHUKOB C YUYETOM MPEIOKEHHON ydeOHOM

OMOJIOTMYECKOH 3a1a4H;

BbIOMpATh, AHAJIM3UPOBaTh, CHUCTEMATH3UPOBATb U HHTEPIPETUPOBATH OHMOJIOTHYECKYIO
MH(}OpPMaLIMIO Pa3INYHbIX BUJOB U (HOPM IpEICTaBICHMUS;

HAXOJHUTh CXOJIHbIE apryMEHTHI (TIOATBEP>KIAIOIINE WU OMPOBEPraroline OJHY U Ty K€ UIEIO,
BEPCHIO0) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (OopMy TpeiacTaBieHHs HHOpMaLUKU U
WITIOCTPUPOBATh pelllaeMble 33aul HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, HHOW rpadukoil u

UX KOMOUHAILUSIMU;

OLICHMBAaTh HAJIEKHOCTh OHOJIOTHUYECKOW HMHPOpMAIMM 10 KPUTEPHUSIM, MPEIJIOKEHHBIM
yuuTeneM Uin chopMyIupOBaHHBIM CaMOCTOSTEIbHO;

3alIOMUHATh U CUCTEMAaTU3UPOBATH OMOJIIOTUUECKYI0 HH(POPMAIIHIO.
KoMMmyHnKaTHBHBIE yHUBepPCAJIbHbIE YUeOHbIE /1eliCTBUSA
1) oOmenue:

BOCIIPUHUMATh U (DOPMYJIHPOBATh CYKICHHs, BBIPaXaTb SMOIMHU B MPOIECCE BBIMOIHEHUS
MPAKTUYECKHUX U TaOOpaTOpHBIX padoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3p€HUS) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;



pacro3HaBaTh HEBEpOaJIbHBIE CPE/CTBA OOIICHMS, MOHMMATh 3HAYEHHE COIMAIbHBIX 3HAKOB,
3HATh M PACMO3HABAThH MPEANOCHUIKA KOH(MIUKTHBIX CUTyallMd U CMSTr4aTh KOH(IHUKTHI, BECTH
MEPETOBOPHI;

NOHUMAaTh HAMEPEHUs JAPYTUX, MPOSBIATh YBAXKHUTEIBHOE OTHONICHHWE K COOECETHHKY U B
KOPPEKTHOH (popme hOopMYIHPOBATH CBOU BO3PAKECHHUS;

B XoA€ auaiora ¥ (WIM) JTUCKYCCHMU 3aJaBaTh BOIPOCHl [0 CYIIECTBY OOCYKJIaeMOM
OHMOJOrNYeCKON TEMBbI U BHICKA3bIBAaTh UICH, HALIEJICHHbBIC Ha pelIeHre OMOIOrMYecKoi 3a1auu u
nojyiep>kaHue OyaroKenaTeIbHOCTH OOLICHNUS;

COTIOCTABJIATh CBOM CYXKJCHHUS C CYKJIEHUSIMH JPYTUX YYaCTHHUKOB JHMAJIOTa, OOHApPYXKMBATh
pa3JIMYME U CXOJICTBO MO3ULINIA;

MyOIMYHO MPEACTABIATh PE3YNIbTAThl BBHIIOJIHEHHOTO OMOJOTHYECKOrO OMBITa (IKCIEPUMEHTA,
HCCJIEIOBAHMUSI, IPOEKTA);

CaMOCTOATCIIBHO BBI6I/IpaTB (I)OpMaT BBICTYIIJICHUSA C y‘IéTOM 3ala4d IpC3CHTaAllUu U
0COOCHHOCTEH AyaAuTOPUN U B COOTBECTCTBUU C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TCKCTEI C
HCIIOJIb30BAHUEM UJUIFOCTPATUBHBIX MATCPHUAJIOB.

2) COBMECTHaAA I1eATCIbHOCTDb:

IOHMMATh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAHJIHOM M HWHAMBUAYaJIbHON padoOThl IpU
peLIeHUH KOHKPETHOM OMOJIOruuecKoi npodsieMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHUS
IPYNIOBBIX (OPM B3aUMOJICHCTBHS NTPH PEUICHUH TIOCTABICHHON Y4eOHOH 3a/1a4H;

NPUHUMATh 1€7b COBMECTHOM JESATEIbHOCTH, KOJUJIEKTUBHO CTPOUTH JCHCTBUA 1O €&
JOCTHIKEHUIO: PpacHpeleNsiTh PO, JOrOBapUBaThCS, OOCYXKIaTh TPOIECC U  Pe3ylbTar
COBMECTHOM pabOThI, yMETh 0000IaTh MHEHHS HECKOJBKUX JIIOJACH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTb, BBIIIOIHATH OPYUYEHHUS, IO JUUHATHCS;

IUIAHUPOBAaTh OPraHU3ALMI0 COBMECTHOM palOThI, ONpenenaTb CBOWO pPoib (C  y4éToMm
OPENOYTEeHU U BO3MOXHOCTEH BCEX YYAaCTHHMKOB B3aWMOJICHCTBHSA), paclpenensTh 3ajauu
MEXJly YiIeHaMHd KOMaH/bl, Y4acTBOBaTh B IPYIIOBBIX (opMax paboTsl (00CyXkaeHus, oOMeH
MHEHHSIMH, MO3TOBBIC IITYPMBI U UHEIC);

BBIIIOJIHATH CBOIO 4YacCTb pa6OTLI, AOCTUTaTb KAYCCTBCHHOI'O PpeE3yjibTaTa IO CBOCMY
HAITpaBJICHHUIO U KOOPJIUHHUPOBATHE CBOU HGfICTBI/ISI C APpYIrMMHU YICHAMHU KOMAaHIbI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOHIMI HPOAYKT IO KPUTEPHUSM, CaAMOCTOSITEIbHO
c(OpMYIMPOBAHHBIM YYAaCTHHKAMU B3aMMOJEHCTBMS, CPAaBHUBATh pE3yJbTaThl C HCXOJHOMN
3aJadyedl M BKJIAJ KaXJIOro 4wieHa KOMAaHJIbl B JOCTHIKEHHE pE3ylabTaTOB, pasAeisaTh chepy

OTBCTCTBCHHOCTHU U IIPOABJIATL TOTOBHOCTH K ITPEAOCTABJICHUIO oTuéTa nepen prHHOﬁ;

OBJIaACTh CHCTEMOM YHUBCPCAJIbHBIX KOMMYHHKATHBHBIX )IGfICTBI/IfI, KOTOpas o0OecrieunBaeT
C(I)OpMI/IpOBaHHOCTB COMAJIbHBIX HABBIKOB U SMOIIMOHAJIbHOI'O MHTCIIJICKTA o6yqa}om14xc;1.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:



BBISIBIIATH MPOOJIEMBI JIJISL PEINCHUS B KM3HEHHBIX M y4YCOHBIX CHTYaIlUsX, MCIIOIb3YS
OMOJIOTHYECKUE 3HAHUS,

OPUEHTHPOBATHCS B PA3MYHBIX MOAXOJAX MPHUHATUS pPELICHUN (MHAUBHUAYyaIbHOE, MPUHSTHE
pellleHus B TpyIIie, IPUHITHE PEIICHUN TPYIIOil);

CaMOCTOSATENIFHO COCTABIIATH AITOPUTM pEIIeHUs 337aud (MM ero 4acTb), BHIOMpATh CHOCOO
peuieHuss y4eOHOH OMOJIOTHYECKON 3afaudl ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh Npe/IaraéMble BAPHAHTHI PEIICHN;

COCTAaBIIATh IUIaH JCWCTBUH (MJIaH peanu3alud HAMEUYEHHOTO aJroOpuTMa  peIlieHus),
KOPPEKTUPOBATh MPEAJIOKEHHBI AITOPUTM C YYETOM TIONYYCHHS HOBBIX OHOJOTMYECKHX
3HaHUH 00 N3ydaeMOM OHOJIOTHYECKOM O0BEKTE;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:

BJIAZIETh CII0cO0aMH CaMOKOHTPOJIS,, CAMOMOTHBAIMH U pepIeKcHu;

JAaBaThb OLUCHKY CUTYyallUU U MpeajlaraTsb IJIaH eé HU3MCHCHUA,

YUUTBIBATh KOHTEKCT W MPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH TPU PEIICHUH
yueOHOM OMOJIOTUYECKON 33/1aud, aIalITUPOBATh PEIICHUE K MEHSIOMUMCS 00CTOSATEIHCTBAM;

OOBSICHATH NPUYUHBI JTOCTUKEHUS (HEAOCTUKEHMS) PE3yJIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
PUOOPETEHHOMY OIBITY, YMETh HAXOAUTh [TO3UTUBHOE B IIPOU3OLIEAIIECH CUTYallUH;

BHOCUTb KOPPCKTUBBI B JACATCIBHOCTHL Ha OCHOBC HOBBIX O6CTOHT€JII)CTB, U3MCHUBIINXCA
CHTyaHHﬁ, YCTAHOBJICHHBIX OI_HI/I6OK, BO3HHKIIIHNX pr,HHOCTeI\/'I;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;
pa3nuyath, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU AMOLUSMHU U SMOLUSMU IPYTHUX;
BBISIBJISITH U @HAIM3UPOBATh IPUYUHBI YMOLIN;

CTaBUTh ce0s1 HA MECTO JIPYToro 4eloBeKa, MOHUMATh MOTHBBI U HAMEPEHUS APYroro;
peryanpoBaTh COCO0 BHIPAKEHHSI SMOLIUH.

IIpunsaTHE ce0s M Apyrux

OCO3HAHHO OTHOCHUTBCA K JPYTOMY UEJIOBEKY, €ET0 MHEHHUIO;

IpHU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo JAPYroro;

OTKPBITOCTb ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;



OBJIQJIETh CUCTEMOM YHUBEPCATBHBIX YUCOHBIX PETYISATUBHBIX JICUCTBUN, KOTOpas 00eCreynBaeT
(GOpMUPOBAHNUE CMBICIIOBBIX YCTAHOBOK JUYHOCTH (BHYTPEHHSISI TO3UIUS JIMYHOCTH), U
JKU3HEHHBIX HABBIKOB JIMYHOCTH (YIpPABJICHHS COOOHM, CaMOIUCIUIUIMHBI, YCTOWYHUBOTO
MTOBEJICHUS).

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHHS MPOrpaMMbI MO OHOJIOTMU K KOHILy OOydeHus ¢ 6
Knacce:

XapaKTepu3oBaTh OOTaHMKY KaK OHOJIOTMYECKYI0 HayKy, €€ pas3ienbl U CBSI3U C JPYTUMU
HayKaMU U TEXHHUKOM;

MPUBOIUTH MPUMEpPHI BKIaga poccuiickux (B Tom umcie B. B. Jlokyuaes, K. A. Tumupsses, C.
I'. HaBamun) u 3apy0OexHbIX yuéHbIX (B ToM uucie P. I'yk, M. Manbnuru) B pa3BuTue Hayk o
pacTeHUSIX;

OPUMEHATh OHOJIOrMYEeCKHEe TEpPMHUHBI M HOHATUS (B TOM uucie: OOTaHUKA, pacTUTENIbHAs
KJIETKA, pacTUTENIbHAsl TKaHb, OPTaHbl PAaCTEHUI, CUCTEMa OpraHOB PACTEHHS: KOPEHb, MoOer
IIOYKA, JIMCT, BHMJIOU3MEHEHHBIE OpraHbl, LBETOK, IUIOJ, CEMs, PACTUTEIbHBIA OpIaHU3M,
MHUHEpAJIbHOE MUTaHWe, (OTOCHHTE3, JbIXaHHE, pPOCT, pa3BUTHE, PA3MHOXKEHHUE, KIIOH,
pa3IpakuMOCTh) B COOTBETCTBUU C [TOCTABJICHHON 3ajjaueil U B KOHTEKCTE;

ONHUCBIBATH CTPOCHHE U IKU3HENCATEIbHOCTb PACTUTENBHOTO OpraHusmMa (Ha mpumepe
MOKPBITOCEMEHHBIX MJIM IIBETKOBBIX): TIOTJIONICHUE BOJIBI M MUHEPAIbHOE MMUTAaHUE, (POTOCHHTE3,
JbIXaHHUE, TPAHCIIOPT BEUIECTB, POCT, Pa3MHOKEHUE, Pa3BUTUE, CBA3b CTPOCHUS BET€TaTUBHBIX U
FeHEPAaTUBHBIX OPraHOB PACTEHUH C UX (QYHKIUSAMHU;

pa3inyaTh U OMUCHIBATH JKUBBIE M TepOapHbIe IK3EMIUISAPhl PACTCHHM MO 3aJlaHHOMY IUIaHY,
YaCTH PACTEHHM MO NU300paKEHHSIM, CXeMaM, MOJIEISIM, MYJIsKaM, PelibepHBIM TaOIuIaM;

XapaKTCpU30BaTh IMPU3HAKHU paCTeHHfI, YPOBHH OpraHuU3aiii paCTUTCIBHOTO OpraHu3Ma, 4aCTu
paCTeHHﬁI KJICTKHU, TKAHU, OPTraHbl, CUCTEMbI OPIraHOB, OPTraHU3M;

CpaBHHUBATb PACTUTCIILHLIC TKAHU U OpTaHbl paCTeHI/Iﬁ MCKAY C06OI71;

BBITNOJIHATH MPAKTUYECKUE U JJTaOOpaTOpHbIE paboThI 10 MOP(OJIOTUH U (UZHNOJIIOTUH PACTEHUH, B
TOM 4HClI€ pabOThl C MHUKPOCKOIOM C MOCTOSHHBIMU ((PUKCHPOBAaHHBIMH) M BpPEMEHHBIMU
MHUKpOIIpenapaTamMy, HcCCIeI0BaTeIbCKUe padOThl €  HUCIOJNb30BAHMEM INPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI 1TabOpaTopuH;

XapaKTepU30BaTh MPOLIECCHI KU3HEAESITEIIbHOCTA PACTEHUI: TOTJIOIEHUE BOIbl U MUHEPAIbHOE
nuTanue, GOTOCUHTE3, JIbIXaHUE, POCT, PA3BUTHE, CIIOCOOBI €CTECTBEHHOTO M MCKYCCTBEHHOTO
BETE€TaTUBHOI'O PA3MHOXKEHUS, CEMEHHOE Pa3MHOXEHUE (Ha MpPUMEPE MOKPHITOCEMEHHBIX, WU
IIBETKOBBIX);

BBISIBJISITH PUYUHHO-CIIEICTBEHHBIE CBSI3U MEXY CTPOSCHHEM U (YHKIUSMU TKaHEH U OPraHOB
pacTeHUi, CTPOCHUEM U KU3HEEATEIbHOCTHIO PACTCHU;



KJIaCCU(UIIMPOBATH PACTEHUS M UX YACTH MO Pa3HbIM OCHOBAHUSIM;

OOBSCHATH POJIb PACTCHHUI B IPUPOJIE U )KU3HU YEIOBEKa: 3HaYeHHE (POTOCHHTE3a B IIPUPOJIE U B
JKU3HA YEJIOBEKa, OMOJIOTMYECKOE M XO3SHCTBEHHOC 3HAYCHHE BHMIOM3MEHEHHBIX I10OCTOB,
XO3SIICTBEHHOE 3HAYEHHUE BEr€TaTUBHOTO PA3MHOKEHUS;

IMPUMCHATH IOJYUCHHBIC 3HAHUA JJIA BhIpAalllMBaAHUSA U PA3MHOXKCHUA KYJIbTYPHBIX paCTeHI/Iﬁ;

HCIIOJB30BaThb MCETO/bI OHOJIOrUN: IIpOBOANTDH Ha6JIIO,HeHI/ISI 3a pacCTCHUAMU, OIHUCHIBATH
pacTC€HuA U UX 4aCTU, CTABUTh HpOCTGﬁHIHC OMOJOTMYECKUE OIBITHI U OKCIICPUMCHTBI;

coOmoaTh mpaBmwia 0€30MacHOr0 Tpyaa MNpu paboTe ¢ ydeOHBIM U J1abOpaTOPHBIM
o0opy/ioBaHNEM, XUMHUYECKOW TIOCYIOH B COOTBETCTBHU C HWHCTPYKIUSMU HAa YPOKE U BO
BHEYPOYHOM JIESATEITHLHOCTH,

JEMOHCTPUPOBAaTh HAa KOHKPETHBIX IPUMEpPax CBs3b 3HAHUN OWOJIOTMHM CO 3HAHUSAMHU IO
MaTeMaTHkKe, reorpaduu, Tpyay (TEXHOJIOTHH), TPEIMETOB TYMAHUTAPHOTO IUKJIA, PA3IMIHBIMU
BHUJIAMU UCKYCCTBA;

BJIAJIETh NpUEMaMH paboThl ¢ OMOJIOTHYECKON HHpOopMalueil: GopMyIupoBaTh OCHOBAHUS IS
u3BJIeueHHst U 00001IeHNs: HH(pOpMAIMK U3 JBYX UCTOYHUKOB, IPe0Opa30BbIBaTh MH(POPMAIIUIO

W3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO31aBaTb NMCbMCHHBIC W YCTHBIC COO6HIGHI/I$I, HCIIOJIb3Ys MOHSITUMHBIN arrapar u3y4acmoro
pasaciia OMOJIOTUH.

TEMATHYECKOE INTAHUPOBAHHUE






Ne HanmeHoBaHMe pa3[elioB U TEM ITPOTPaAMMBbI KonnyectBo yacos OnekrpoHHbie (1(poBBIe) 00pa3oBaTEIBHBIC
n/n Bcero|  KoHTponbHbIE IIpakTuueckue pecypeal
paboThI paboThI
1 PacturenbHblit opraHuszm 8 BBEJUTEC 3HAUCHUE 15 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4148d0]]
2 CtpoeHue u MHOrooOpasue mokpeiToceMeHHbix | 11 | BBeawTe 3HaUCHUE 3.5 [[bubmmoTeka [TOK
pacTeHui https://m.edsoo.ru/7f4148d0]]
3 KuzHenesTenbHOCTh pacCTUTENLHOTO opranusma | 14 2 3 [[bubmuoteka [IOK
https://m.edsoo.ru/7f4148d0]]
4 Pe3epBHOE Bpems 1 BBEIMTE 3HAUYCHHUE | BBeauTe 3HaueHue |[[bubmmorexa [JOK
https://m.edsoo.ru/7f4148d0]]
OBUIEE KOJIMYECTBO YACOB I10 34 2 8
I[MPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHHE
Ne Tema ypoka KonngectBo yacoB DJEeKTpOHHBIE UPPOBBIE
n/n Beero |Kontposbusie| [IpakTuueckue paboThl 06pasoBaTebHbIE PeCypChl
paboThI
1 |boraHuka — Hayka O pacTEeHHsX 1 [[bubmnoreka LIOK
https://m.edso0.ru/863d0af2]]
2 |OOmue nMpu3HaK! ¥ YPOBHU OpPTaHU3AIHH 1 [[bubmuoteka [IOK
PacTUTEIHLHOTO OpraHu3Ma https://m.edso0.ru/863d0c82]]
3 |CnopoBbie U CeMEHHBIE PACTCHHUSI 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863d0de0]]
4 |PactutenbHas KieTKa, ee u3yuenue. JlaboparopHas 1 0.5 [[bubmanoreka LIOK
pabota «M3yueHne MUKPOCKOITUIECKOTO CTPOCHHMS https://m.edsoo.ru/863d0fde]]
JHMCTa BOJHOTO PACTEHHUS DIIOJEH»
5 |Xumuueckuii cocras kietku. JlaboparopHas pabota 1 0.5
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No Tema ypoka KonnuectBo yacoB DIeKTpOHHBIE U(PPOBBIC
n/n Beero |KontponsHsle| [IpakTnueckue padoThl 0bpazoBaTeNbHEIE PeCypCEI
paboThI
«O0Hapy)eHHE HEOPTaHMUECKUX U OPTaHUUCCKUX
BEIIIECTB B PACTCHUM)

6 |XKuzHemeaTenbHOCTh KIETKU

7 |PacturenbHbIC TKaHU, HX QyHKIHH. JlabopaTopHas 0.5 0.5 [[BubnuoTexa [JOK
pabota «/3y4yeHue cTpoeHHs PaCTUTEIILHBIX TKaHEH https://m.edsoo.ru/863d115a]]
(MCIIOTB30BaHIE MUKPOTIPEIIAPATOB)»

8 |Opransl pactenwuii. JlJaboparopuas padota 1 0.5 [[bubmmoTeka [IOK
«/3yveHune BHEITHETO CTPOCHUS TPABSIHUCTOTO https://m.edsoo.ru/863d12ae]]
LIBETKOBOT'O pacTEHUs (Ha )KMBBIX WJIM TepOapHBIX
IK3EMIUISIpaX PACTEHHMIA): MTACTYIIbS CYMKa, PelIbKa
JTMKasi, TIOTHK €KUN U IPYTrHe PACTCHHUS»

9 |Crpoenue cemsH. JlabopaTopHas pabora 1 0.5 [[bubmmoTeka [TOK
«M3yueHne cTpoeHUs CeMSH OJTHO/IONBbHBIX U https://m.edsoo.ru/863d3cca]]
JIBYJTOJIbHBIX PACTEHUI

10 | Buab! KopHe# 1 TUITBI KOPHEBBIX CHCTEM. 1 [[bubmnoreka LIOK
JlabopatopHast pabota «/3yueHre CTpOCHUS https://m.edso0.ru/863d1402]]
KOPHEBBIX CHCTEM (CTEP)KHEBOM M MOYKOBATOM) Ha
npuMepe repOapHbIX IK3EMIUIIPOB WUIIH )KHUBBIX
pactenuii. Mi3yueHrne MuUKpoImpenapara KIeToK
KOPHSI»

11 | Bunon3mMeHnenne KopHen 1 [[BubmmoTtexa [IOK

https://m.edso00.ru/863d197a]]

12 |IToGer. Pa3Butue nobera u3s nouku. Jlaboparopuas 1 0.5 [[bubmnoreka LIOK
pabota «M3yueHne CTpOSHHS BETCTATUBHBIX U https://m.edso0.ru/863d1c90]]
TCHEePATUBHBIX MOYCK (Ha MPUMEPE CUPEHH, TOTIOJS
U IPYTUX PacTeHU )»

13 |Crpoenue ctebdis. JlabopaTopHas paboTa 1 0.5 [[bubmmoTeka [TOK
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Ne
/o

Tema ypoka

KomngecTBo yacos

DIeKTpOHHBIE LU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCH

Bceero |Kontponbubie| [Ipaktuyeckue paboThl
paboThI
«PaccmarpuBaHre MUKPOCKOITMYECKOTO CTPOCHUS https://m.edso0.ru/863d28ca]]
BETKH JiepeBa (Ha TOTOBOM MHKPOIIPETapare)»

14 |Buemnee 1 BHyTpeHHEE CTPOCHUE JIHCTA. 1 0.5 0.5 [[bubmmoreka LIOK
JlaboparopHas paboTta «O3HaKOMJICHHE C BHEITHUM https://m.edso0.ru/863d1e98]]
CTPOCHHUEM JIUCTHEB U JINCTOPACIOIOKEHHEM (Ha
KOMHATHBIX PAaCTCHUSIX ).

15 | Bunousmenenus noderos. Jlaboparopnas pabota 1 0.5 [[bubmuoTeka [IOK
«HccnenoBanue cTpoeHusI KOPHEBHIIA, KITYOHS, https://m.edso0.ru/863d2c08]]
JTYKOBHIIBI

16 |Crpoenue u pazHooOpasue 1BeTkoB. JlabopaTopHas 1 0.5 [[bubmuoTeka [IOK
pabota «3ydeHne CTpOSHUS IIBETKOB https://m.edso0.ru/863d3842]]

17 |Couserus. JlabopaTopHas pabora «O3HaKOMIIEHUE 1 0.5 [[bubmuoteka [IOK
C pa3NUYHBIMU THIIAMH COLIBETHIN https://m.edso0.ru/863d3842]]

18 |ITnomer 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/863d3b4e]]

19 |PacnipocTpanenue MmI040B U CEMSH B IPUPOJIE 1 [[bubmnoreka LIOK

https://m.edsoo.ru/863d3b4e]]

20 [OOMeH BelIecTB y pacTeHUH 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/863d2550]]

21 |MuHepalibHOE IUTaHUE pacTeHuil. Y 100peHus 1 [[bubmanoreka LIOK

https://m.edsoo.ru/863d1b00]]

22 |®orocuntes. [IpakTnueckas padora «Habmonenue 1 0.5 [[bubmnoreka LIOK
mpolecca BbIJICICHUS KHCIOPO/ia Ha CBETY https://m.edso00.ru/863d2028]]
aKBaPHUYMHBIMH PACTEHUSIMIT»

23 |Ponb ¢poToCHHTE3a B IPUPOJIE U KU3HH YeTIOBEKa 1 [[bubmnoreka LIOK

https://m.edso0.ru/863d2028]]



https://m.edsoo.ru/863d28ca
https://m.edsoo.ru/863d1e98
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d2550
https://m.edsoo.ru/863d1b00
https://m.edsoo.ru/863d2028
https://m.edsoo.ru/863d2028

No Tema ypoka KonnuectBo yacoB DIeKTpOHHBIE U(PPOBBIC

n/n Beero |KontponsHsle| [IpakTnueckue padoThl 0bpazoBaTeNbHEIE PeCypCEI

paboThI

24 | Apixanue kopHs. JlaboparopHnas pabota «/3yyenue 1 0.5 [[bubmuoreka [IOK
POJIU PBIXJICHUS JIJIS IbIXaHUs KOPHEW» https://m.edsoo.ru/863d21c2]]

25 [JIuct u cTrebenb Kak OpraHsl JbIxaHus. Beiaenenue 1 [[BubmmoTteka LIOK
y pactenuii. Jlucromaz https://m.edso0.ru/863d23201]]

26 | TpancmopT BemiecTB B pacTeHUH. [IpakTudeckas 1 0.5 [[bubmuoTeka [IOK
pabota «BrlsiBICHNE TIEpEIBUKEHUS BOJIBI U https://m.edso0.ru/863d2c08]]
MHUHEPAILHBIX BELIECTB IO JPEBECHHE)

27 | TpaHCIOPT MUHEPAJIbHBIX BEIIECTB B PACTCHUU

28 |O6001IeHNe 3HAHKMI O CTPOCHHUH U 0.5
KHU3HEIEATEIIbHOCTH PACTUTEIBHOTO OpraHu3Ma /

29 |IIpopacranue cemsH. [Ipaktuueckas pabota 1 0.5 [[bubmuoteka [IOK
«OrnpeieneHne BCX0KECTH CEMSTH KYJIbTYPHBIX https://m.edsoo.ru/863d3cca]]
pacTeHUi U OCeB UX B IPyHT». «OmnpenenecHue
YCJIOBUI MPOPACTAHUS CEMSH

30 [Poct u pa3zutne pacrenus. [Ipakruueckas pabora 1 0.5 [[BubmuoTexa [JOK
«HalmroreHne 3a pocToM U pa3BUTHEM I[BETKOBOTO https://m.edsoo.ru/863d2fb4]]
pacTeHHsI B KOMHATHBIX YCIIOBUSX (Ha IIpUMEpPe
(bacomu UM TOCEBHOTO TOPOXa)»

31 |Pa3MHOXeHUE pacTeHUN U ero 3HaAUCHUE

32 |Onbuienue. J[BoiiHOE OTUIOAOTBOPEHUE [[BubmunoTeka [JOK

https://m.eds00.ru/863d3842]]

33 |O6pa3oBaHUe MJI0IOB ¥ CEMSH 1 [[bubmuoTeka [IOK

https://m.edso00.ru/863d39c8]]

34 |BereraTBHOE pa3MHOKEHHE PACTCHHIA. 0.5

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 8



https://m.edsoo.ru/863d21c2
https://m.edsoo.ru/863d2320
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d39c8




INPOBEPSAEMBbIE

TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30OBATEJILHOM ITPOT' PAMMBI

IIpOB:f)(:IHeMOFO IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
e NMPOrpaMMbl OCHOBHOT'O 0011[er0 00pa3oBaHus
1 PactutenpHblil OpraHusm
11 XapakTepu3oBaTh OOTAaHWKY KaK OMOJIOTHUECKYI0 HAayKy, €€ pas3lesbl U CBS3H C IPYTUMH
' HayKaMH U TEXHUKOM
IIpuBoauTh MpUMeEpH! BKIaga poccuiickux (B ToM uucie: B.B. Jlokydaes, K.A. Tumupsses,
1.2 C.I'. HaBamwun) u 3apyOexxHbIx (B ToM uucie: P. ['yk, M. Manpnuru) y4€HbIX B pa3BUTHE
HaYK O PaCTCHHUSIX
IIpumeHsTh OMONOTMYECKUE TEPMHUHBI U MOHATUS (B TOM uHcie: OOTaHUKA, PACTUTENbHAs
KJIETKA, PACTHUTENbHAs TKaHb, OPTraHbl pacTEeHHi; CHCTEMa OPraHOB pPACTEHHS — KOPCHb,
1.3 mo0er, IOYKa, JIMCT, BUIOW3MEHEHHBIC OPraHBI, LBETOK, IUTOL, CEMs; pPaCTUTEIHHBIH
OpTaHu3M, MHUHEpalIbHOE MHUTaHHE, (POTOCUHTE3, IBIXaHHE, POCT, Pa3BUTHE, PA3MHOXKCHUE,
KJIOH, Pa3/ipaXMMOCTh) B COOTBETCTBHUH C ITOCTaBJICHHOI 3ajaueil U B KOHTEKCTE
OnuceBaTh CTPOCHUE W KU3HEICATEIBHOCTh PACTUTEIFHOTO OpraHm3Ma (Ha IpHMepe II0-
14 KPBITOCEMEHHBIX WJIM LIBETKOBBIX): IOIJIOLICHHE BOABl W MHHEpPAIbHOE MHUTAHUE,
' ¢oTocuHTe3, AbIXaHHUE, TPAHCIIOPT BELIECTB, POCT, PA3MHOXEHUE, PA3BUTHE; CBSA3b CTPOCHUS
BETCTATHBHBIX U T€HEPATUBHBIX OPTaHOB PACTEHHH C WX (DYHKIHSIMU
15 Pasnmuate 1 ONMUCHIBATE JKUBBIE U repOapHBIC SK3eMIUIAPHl PACTECHHH 10 33JaHHOMY IUIaHY,
' YAaCTH PACTCHUH 110 N300paXKEHUSIM, CXEMaM, MOJIEJISIM, MYJIsKaM, penbedHBIM TabIuIaMm
16 XapaKTepmoseiTL TPU3HAKH PACTEHHH, YPOBHH OpTaHHM3alUU PACTUTEILHOTO OpraHu3Ma,
YaCTH PACTCHHH: KIICTKH, TKAHU, OPTaHbl, CHCTEMBI OPTaHOB, OPTaHU3M
1.7 CpaBHUBATh PACTUTEILHBIC TKAHU U OPTaHbl PACTCHUI MEXTY OO0
BBITIONHATE TIpaKTHYECKHE W JIA0OpaTOpHbIe pabOThI MO MOPQOJOTHH U  (PH3HOIOTHH
18 pacTteHuid, B TOM dYmcie pabOThI ¢ MHUKPOCKOIIOM C TMOCTOSHHBIMH ((UKCHPOBAHHBIMH) U
' BPEMEHHBIMU  MHKpOIpenapaTaMy, HCCIEA0BATEIbCKUE padOTBl C  HCIOIB30BAHHUEM
IprOOPOB X HHCTPYMEHTOB LM (POBOI TabopaTopuu
XapakTepu30BaTh MPOLECCH XU3HEAEATSIFHOCTH PACTCHHI: IOTJIOMCHUE BOIBI M MHHE-
19 pasibHOE MUTaHue, POTOCUHTE3, JBIXaHHUE, POCT, Pa3BUTHE, CIIOCOOB! €CTECTBEHHOTO M UCKYC-
' CTBEHHOT'O BEr€TaTHBHOI'O Pa3MHOKCHMS; CEMEHHOE pa3MHOXKEHHE (Ha MpuUMepe HMOKPHITO-
CEMEHHBIX TN [IBETKOBBIX)
110 BELIBIATE IPHYMHHO-CIIEACTBCHHBIE CBSI3H MEXIy CTPOCHHEM W (DYHKIMSIMH TKaHEeH U opra-
' HOB PACTEHUM, CTPOEHUEM M KU3ZHEJEATENBHOCTHIO PACTEHUN
1.11 KnaccuduumpoBaTh pacTeHHs M HX YaCTH 1O Pa3HBIM OCHOBAHHSM
OOBSICHATH POJIb PACTEHUIT B IPUPOJIE U XKU3HU YeIOBeKa: 3HaUeHHEe (POTOCHHTE3a B IPUPOJIE
1.12 W B JKU3HU YCJIOBEKa, OHOJIOTMYECKOE M XO3SUCTBEHHOE 3HAYCHHUE BHUIOU3MCHEHHBIX
00EroB; X03sCTBEHHOE 3HAYEHHE BET€TATUBHOI'O Pa3MHOKEHHUS
1.13 [IpyMeHATh NoNydYeHHbIE 3HAHUS JUIsl BRIPAIIMBAHUS U Pa3MHOKEHHS! KYJIbTYPHBIX pacTeHUN
114 Wcnons30BaTh METOABI OHOJIOTHH: MPOBOJWUTH HAOIIOJCHHS 3a PACTCHUSIMH, OIUCHIBATH
' pacTeHUsI M MX YaCTH, CTABUTh ITPOCTEHIINE ONOIOTHUECKHE OIBITH M SKCIEPHMEHTHI
Cobmonath mpaBuiia 0€30MacHOro TpyAa Mpu paboTe ¢ yueOHbIM U J1a00paTOpPHEIM 000y I0-
1.15 BAaHUEM, XUMUYECKOM OCYZ0i B COOTBETCTBUU C UHCTPYKLMUAMHU Ha YPOKE U BO BHEYPOUHOMH
JESITEIbHOCTH




Kon

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTATHI OCBOEHHsSI OCHOBHOIT 06pa3oBaTe/IbHOM

NPOBEPSIEMOTO
NPOrpaMMbl OCHOBHOT'0 0011Iero 00pa3oBaHus
pe3yiabTara
JleMOHCTpUpOBaTh Ha KOHKPETHBIX MPUMEpax CBsA3b 3HAHMH OHMOJOTMH CO 3HAHUSIMHU IO
1.16 MaTeMaTHKe, reorpaduu, TEXHOJIOTHH, MpeaMeTaM TYMAaHUTAapHOTO IHKIA, C Pa3IHYHBIMU
BHJAMH HCKYCCTBA
Bnagers mpuémamu paboThl ¢ Onoslornyeckoit nHpopMarmen: GopMyTHpOBaTh OCHOBAHUS
1.17 JUIS WM3BJICYCHHUS W 0000meHuss wHQOpMaluu W3 JBYX HCTOYHHKOB; IMPEOOpa30OBBIBATH
WH(POPMAIHIO U3 OJHOM 3HAKOBOH CUCTEMBI B IPYTYIO
118 Co3naBaTh MHChMEHHBIC U YCTHBIE COOOIIEHHS, [PAMOTHO MCIIOb3Ysl HOHATHIHBII armapar
' U3y4aeMoro pasziena GuoIoruu
MPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA
Kon Kon
MPOBEPSIEMOTO ITpoBepsieMble 3JIEMEHTHI COEPKAHMS
pa3nesa
3JIeMeHTa

PacturensHbIil Oprannzm

11

Borannka — Hayka o pacreHusx. Pazgenst Oortanuku. CBsi3b OOTaHUKH
¢ IpYrUMH HayKaMd U TexHUKoW. OO1Ire Npu3Haky pacTeHHA

1.2

Pa3HooOpasue pacteHuil. YPOBHH OpraHM3allMl PACTHUTENHLHOTO OpraHH3Ma.
Beiciime u Husimue pactenus. CriopoBbIe U CEMEHHBIC paCTECHHS

1.3

PacturenbHast knerka. M3yueHue pacTUTENbHOM KJIETKH IO CBETOBBIM
MHUKPOCKOIIOM:  KJIeTO4Hass 000JOoYKa, SApO, LUTOIUIasMa (IUIacTHIBL,
MUTOXOHJIPUH, BAaKyoJId C KIETOYHBIM COKOM). PacTuTenbHBIE TKaHH.

DYHKIUU paCTUTEIbHBIX TKAHEH

1.4

Opranbl U cucTeMbl OpraHoB pacTteHuil. CTpoeHHe OpraHoB PACTUTEJIBHOTO
OpraHu3Ma, UX POJIb U CBSI3b MEXKIY COO0M

CTpOGHI/Ie 1 XKU3HCACATCIIbHOCTD PACTUTCIILHOT'O OpraHnu3Ma

2.1

Iumanue pacmenus. KopeHb — opraH MOYBEHHOTO (MUHEPAIBHOTO) MTUTAHUS.
KopHu u kopHeBble cUCTEMBbl. BuUIbl KOpHEH M THUIBI KOPHEBBIX CHUCTEM.
BHemHee W BHYTpeHHEE CTPOCHHE KOPHS B CBS3M C €ro (PYHKIHSIMH.
Kopuesoit dexmuk. 3oubl kopHs. KopreBsie Bomocku. Poct kopHs.
ITormomieHne KOpHSMM BOJABl M MHHEPAIbHBIX BEIIECTB, HEOOXOIUMBIX
pacTeHuto (KOpHeBOe JaBlieHHe, ocMoc). Bunon3smMeHneHne KopHe

2.2

ITousa, e€ momopoue. 3HaueHUe 00PaOOTKU MOYBKI (OKyYHUBAHHUE), BHECCHHS
yIOOpEHH, MPOPEKUBAHUS IMPOPOCTKOB, IOJIMBA OIS SKU3HU KYyJIbTYpPHBIX
pactenuii. [ unpononuka

2.3

[MoGer m mouku. JlucropacmoiokeHHe W JUCTOBass Mo3amka. CTpoeHHe
1 GyHKIMK Jucta. [IpocThle W CIOXKHBIC JHCThA. BUIOW3MEHEHUs JIMCTHEB.
Oco0eHHOCTH BHYTPEHHETO CTPOCHHS JIUCTa B CBSI3U C €ro (DYyHKIMSAMH
(KoxMIa ¥ yCThbUIA, OCHOBHAs TKaHb JIUCTA, MPOBOASALIME Ny4kH). Jluct —
opraH Bo3xymrHoro nmutanus. @orocunTes. 3HaueHNE HOTOCHHTE3A B MIPUPOIE

" B )KMU3HU YCJIOBCKA

2.4

ﬂblxaHM@ pacmenusl. I[I)IX&HI/Ie KOpH:. PrIxjieHue mouBBl 71 YIYUHICHUA

JAbIXaHUs KOpHefI. yCHOBI/Iﬂ, NPCIITCTBYIOIINE JbIXaHWUIO KOpHCﬁ. JIuct kak




Kon
paznena

Kox
NpoBEPsSieMOro
3JIeMEeHTA

“pOBepﬂeMble 3JIEMEHTBI COACPKAHUSA

opraH abIxaHus (yCThUuHBIN ammnapart). IlocTymiueHue B JIUCT aTMOc(epHOro
Bo3nyxa. CuibHas 3anbUIEHHOCTh BO3JyXa KaK IPEMSATCTBHE A JbIXaHHS
mucteeB. CreOenb Kak OpraH AbIXaHUS (HaJIW4YMe YCTBUI] B KOXKHIIE,
yeueBuuek). OCOOCHHOCTH JAbIXaHMS pacTeHU. B3auMocBsA3b JAbIXaHUS
pacTeHus ¢ HOTOCHHTE30M

2.5

Tpancnopm eewecme 6 pacmenuu. Heopranndeckue (Boma, MHUHepajbHBIE
CONM) W OpraHmyeckue BemiecTBa (OCNKH, JKUPBI, YTICBOABI, HYKJICHHOBEIC
KHCIIOThI, BATAMUHBI U Ipyrue) pacteHus. CBs3b KIIETOYHOTO CTPOCHHS CTEOJIs
¢ ero ¢ynkuusamu. Poct crebms B ummHYy. KietouHoe cTpoeHue cTelus
TPaBSHUCTOTO PACTCHUS: KOXKHIA, MPOBOASAIIME WYYKH, OCHOBHAs TKaHb
(mapenxuMma). Kinerounoe crpoeHune creOns IpeBECHOTO pacTeHUs: Kopa
(ipo0Oka, J1y0), kKaMOUH, peBecuHa H cepIleBHHA. PocT cTe0Jis B TONIIUHY

2.6

[MpoBomsmiie TKaHW KOpHSA. TpaHCIOPT BOABI W MHHEPAIBHBIX BELIESCTB
B PAaCTEHUHM (COCY/IBI IPEBECHHBI) — BOCXOAALIMN TOK. McnapeHue BOabl uepes
cTebenb U MHCThA (TpaHcrupanus). Perymsauus ucmapeHus BOIBI B PAaCTCHHU.
BnusHMe BHEIIHUX YCIOBHH Ha MCHapeHHe BOABI. TpPaHCHOPT OpraHMYecKHX
BEIIECTB B PACTCHUU (CUTOBHIHBIE TpPYOKH J1yba) — HHUCXOISIIUM TOK.
Ilepepacnpenenenre M 3amacaHue BEIIECTB B pacTeHHU. BupomsmeHEHHbIE
mo0Oern: KOpHEBHIe, KIyOeHb, TykKoBUIa. X cTpoeHHE; OHMOJIOTHYECKOE H
X03HCTBEHHOE 3HAYCHUE

2.7

Pocm pacmenus. ObpasoBatensHble TkaHu. KoHyc HapacTaHust mobera, poct
KOHYHMKa KOpHsI. BepXyIeuHbIii 1 BCTaBOUHBIA pocT. POoCT KOpHS u cTebis B
TOJIMHY, KamOuii. OO0pa3oBaHUE TOJUYHBIX KOJICI[ Y JAPEBECHBIX PaCTCHUH.
BnusiHue (UTOropMOHOB Ha POCT pacTeHUs. POCTOBBIE ABMXEHHUSI PACTCHUIL.
PazButne mnobGera w3 mouku. BeTBieHue moOeroB. YmpaBlieHHE POCTOM
pactenus. @opmupoBaHue KpoHbIL. [IpruMeHeHue 3HaHUK O pOCTE PACTCHHS B
CEIECKOM X03s1iicTBe. Pa3BuTre OOKOBBIX MOOETOB

2.8

Pasmnoorcenue pacmenus. BereraTuBHOE pa3MHOXKEHUE LIBETKOBBIX PacTEHUI
B Ipupoje. BereratuBHoe pa3MHOXKEHHE KyJIbTYpHBIX pacTeHuil. KiioHbl
CoxpaHeHHe NPU3HAKOB MATEPUHCKOTO pacTeHUs. XO3SHCTBEHHOE 3HAUCHHE
BEreTaTUBHOTO pa3MHOkeHus. CeMeHHoe (TeHepaTHMBHOE) pa3MHOMKEHHE
pacrenuit. LlBetkm u comserus. OmnbuleHue. IlepexpécTHoe oOmBIICHUE
(BeTpoM, >KMBOTHBIMH, BOJIOW) M caMoOOIbUIeHHE. [[BOitHOE OIIo0TBOpEHHE.
HacnenoBanue npu3HakoB obounx pacteruit. OOpa3oBaHHE IDIOAOB U CEMSH.
Tunel miaomoB. Pacnpoctpanenne mionoB u ceMmsH B mpupone. CocTaB u
CTPOEHME CEMSH. Y CIIOBUs IpopacTaHus ceMsH. IIoAroToBka ceMsH K IOCEBY.
PasBurtue npopocTkoB

29

Paszeumue pacmenus. Passutne 1BeTKOBOro pacTteHHsa. OCHOBHBIE IIEPHOIBI
pasButus. Llukim pa3sBUTHSA LIBETKOBOTO pacTeHUs. BnmsHue ¢HakTopoB
BHEIIHEH cpelbl Ha pa3BHTHE ILBETKOBBIX pacTeHHi. JKu3HeHHbIe (HOpMEI
LBETKOBBIX PACTEHUI




Kon
MPOBEPAEMOT0
TpeOOBaHUS

ITpoBepsieMble TPEOOBAHUS K MPEAMETHBIM Pe3yIbTaTaM O0CBOEHUsI 0CHOBHOI
00pa3oBaTeJIbHOI MPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBanus Ha ocHoBe ®I'OC

[Tonnmanue ponu 6uoaoruu B YOPMHUPOBAHIH COBPEMEHHON €CTECTBEHHOHAYYHON KApTHHEI
MUpa

YMeHHe TPUMEHATH CHCTEMY OMOJOTHYECKHX 3HAHHUI: pPAacKpBIBaTh CYIIHOCTH JKHBOTO,
Ha3blBaTh OTIMYMS JKUBOIO OT HEXHMBOIO, IIEPEUUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranmzanuy, (QyHKIMOHMPOBaHUS OOBEKTOB, SBIEHUH, MPOLIECCOB KUBOW IMPHUPOJBL,
SBOJIIOLIMOHHOTO Pa3BUTHsI OPraHUYECKOr0 MHUpa B €ro €IMHCTBE C HEKUBOH IPUPOJIOH;
cOpMUPOBAHHOCTh TPEACTABICHUA O COBPEMEHHOM TEOPUH DBOMIOMH W  OCHOBHBIX
CBUJIETEJILCTBAX IBOIIOLUN

Brnamenre ocHOBaMH MOHSTHITHOTO ammapaTa i HAyYHOTO S3bIKa OMOJOTHHU: UCIIOJE30BAHUC
M3yYCHHBIX TEPMUHOB, TIOHSTHH, TEOPHI, 3aKOHOB M 3aKOHOMEPHOCTEH JIsl OOBACHEHHS Ha-
0JIF0TaeMBIX OMOJIOTHYECKUX OOBEKTOB, SIBJICHUH M ITPOIIECCOB

[onnmanue crnoco0OB MONyYEHUS OMONOMMYECKAX 3HAHWI, HAMYKE OIBITA HCIIONb30BAHUS
METOJI0B OMOJIOTHH B LETISIX N3yUYEHHS )KUBBIX OOBEKTOB, OMOJIOTHYECKHUX SIBJICHUI 1 TIPOLIECCOB:
HaOJIFOZICHIE, OITFICAHHUE, TPOBEICHNE HECIIOKHBIX OMOJIOTMIECKUX ONBITOB M AKCIIEPUMEHTOB, B
TOM YHCJIE C HCTIOIH30BAHNEM aHAIOTOBBIX U IM()POBBIX IPHOOPOB M MHCTPYMEHTOB

YMeHue XapakTepu30BaTh OCHOBHBIC IPYIIIIBI OPraHU3MOB B CHCTEME OPraHHYeCKOro Mupa (B
TOM 4YHCJIe BHPYCHI, OakTepwy, pAacTEHHs, TPHOBI, >KHBOTHBIC): CTPOCHHE, IMPOIECCHI
JKU3HEICATENIbHOCTH, UX TIPOUCXOXKICHNE, 3HAUCHHE B IPUPOJIC M KU3HHU YEIIOBEKA

YMeHne  OOBACHATB MOJIOKEHHE 4YeJlOBEKA B CHUCTEME OPraHMYECKOTO  MHpa, €ro
MPOHCXOJKIICHHE, CXOACTBA M OTIMYMSA YeJIOBEKa OT XKMBOTHBIX, XapaKTEpPHU30BaTh CTPOCHUE U
TIPOLIECCHI KU3HEIEATEITFHOCTH OpPTaHW3Ma YelloBeKa, €ro MPHCIIOCOOIEHHOCTh K Pa3INIHBIM
SKOJIOTHYECKUM (hakTopam

‘VYMeHue onuchiBaTh KJICTKH, TKaHU, OpraHbl, CACTEMbI OPIraHOB 1 XapaKTCPU30BATb Ba)KHEHIIIVIE
OHOJIOTHYECKUE IIPOIECCHI B OpraHu3Max paCTEHHfI, JKMBOTHBIX U YCJIIOBCKA

CdopmupoBaHHOCTh TPENCTABICHUI O B3aUMOCBS3M HACIIEIOBAHUS TTOTOMCTBOM TMPU3HAKOB OT
poAuTENbCKUX (HOPM C OpraHu3alMeld KIeTKH, HaIWYMeM B HEM XpOMOCOM KakK HOCHTeNei
HACIJIeNCTBEHHON HH()OpMAINH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIICIOBAHIISI TPU3HAKOB

ChopMHPOBaHHOCTH NPEICTABICHUI 00 OCHOBHBIX (haKTOpax OKPYKAIOIIEH Cpepbl, UX POJU B
SKM3HEIESTEIBHOCTH 1 SBOJIFOIIMH OPraHW3MOB; IPEACTABICHIUH 00 aHTPOOTeHHOM (hakTope

10

ChopMHIPOBaHHOCTE TIPEICTABICHUN 00 JKOCHCTEMaX W 3HAUYCHHH OHOpa3sHoo0pasus; o
TI00ATBHBIX YKOJOTHIECKUX MPOOIeMax, CTOAIINX Mepel YeTIOBEUIECTBOM, U CIIoco0ax MX Ipe-
OJIOJICHHS

11

YMenue peuiatb yqe6HHe 3aJa4u OHOJIOTHYECKOTO COACpXKaHNsA, B TOM 4YHUCJIIC BBIABJIATH
IIPUYUHHO-CIICACTBCHHBIC CBsA3HU, IIPOBOJIWTH paC‘{éTBI, JC€JIaTh BBIBOABI HAa OCHOBAaHHUH
TMOJIYYCHHBIX PE3YJILTATOB

12

YMeHne co3maBaTh W MPHUMEHSTH CIOBECHBICE W TpaUUECKHe MOJIENH ISl OOBSICHEHUS
CTPOEHHMS KHUBBIX CUCTEM, SIBJICHUH 1 MPOLIECCOB KUBOM IPUPOJIBI

13

IToHnMaHNe BKJIaIa POCCUICKUX U 3apyOCKHBIX YIEHBIX B PA3BUTHE OMOJIOTHUECKHUX HAYK

14

Biagenne ~ HaBbIKaMHM  paboThl ¢ MH(OpMAIUEi GHOIOTHYSCKOTOo COJICPIKAHMSI,
Npe/ICTaBICHHON B pa3HOW (hopMe (B BHUIE TEKCTa, TAOJMYHBIX JAHHBIX, CXEM, IPa(HKOB,
JIuarpammM, Mojenei, m300pakeHuit), KpUTHYECKOTO aHaiu3a MH(GOPMAIUU U OLEHKH e
JOCTOBEPHOCTH

15

YMeHue aHupoBaTh MO/ PyKOBOACTBOM HACTABHUKA M MPOBOJIUTH YIeOHOE MCCIICIOBaHIE
WM IPOEKTHYIO padoTy B 001acTH OHONIOTHY; ¢ YUE€TOM HaMEUEHHO nenu GopMynnpoBaTh
npooiemy, TUIIOTE3Y, CTaBUTh 3aJla4y, BBIOHMPATH aJIeKBaTHbIE METOABI
Ul WX pemeHns, (OpPMYNIMpOBAaTh BBIBOJBI; IyOJMYHO IPEACTABIATH MOTYyYCHHBIE
Pe3yIbTaThI




16

YMeHre HHTerpupoBaTh OMOIOTHIECKUE 3HAHMSI CO 3HAHUSIMH IPYTHX YIEOHBIX ITPEIMETOB

17

ChopMHpPOBaHHOCTE OCHOB YKOJIIOTHYECKOH T'PAMOTHOCTH: OCO3HAHHE HEOOXOIMMOCTH
ICHCTBHUIA, HAMpaBICHHBIX HAa COXpaHEHHE OWOpa3sHOOOpasus W OXpaHy MPUPOIHBIX
IKOCUCTEM, COXpAaHEHHE U YKPEIUICHHWE 3J0POBBS UEJIOBEKa; yMEHHE BHIOMpATH IIEIEBEHIC
YCTaHOBKU B CBOMX JEUCTBHUSX M TMOCTYNKAaX IO OTHOIIEHUIO K XUBOW MPHUPOJE, CBOEMY
3JI0POBBIO M 3JIOPOBBIO OKPYKAIOIIUX

18

YMeHue MCIONB30BaTh NMPHOOPETEHHBIE 3HAHWS W HABBIKH UL 34OPOBOTO 00pasa >KHU3HH,
cOaaHCUPOBAHHOTO MUTAHUS U (PU3NUECKON aKTMBHOCTH; HEMPUATUE BPEIHBIX MPUBBIYEK U
3aBHCUMOCTEH; yMEHHE MPOTHBOACHCTBOBATh JHKEHAyYHBIM MaHUMNYNALUAM B 00JIaCTH
310pOBbS

19

OBnazneHue npuéMamu OKa3aHUs NEPBOM IMOMOIUM YEIOBEKY, BBIPAIlUBAHUS KyJIBTYpPHBIX
pacTeHuil 1 yxoJia 3a JOMAITHUMHU )KHUBOTHBIMHU

ITPOBEPSIEMBIE HA OIS 110 BUOJIOI'MU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHO# OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS




Kon

HpOBepﬂeMblﬁ 3JEMEHT COAECPKAHUSA

buonorus — Hayka o xuBo# npupojie. MeToasl HayYHOTO MO3HAHHS

11

[onstre o >ku3nu. [Ipu3Haky XHUBOrO (KJICTOYHOE CTPOCHHE, NIMTAHWE, IBIXaHUE, BBIICICHUE, POCT U
npyrue). OObeKThl KUBOKH 1 HEXKHUBOM MPUPOJIbI, UX cpaBHEHHUE. JKUBas U HEXXUBas MPUPOAA — €AUHOE
LeJoe

1.2

Buonorust — cuctema Hayk o >xuBOM mpupome. OCHOBHBIC paszeibl Ouonormd. boTanwka — Hayka o
pactenusix. Paznensl GoTaHuku. 300J10THsI — HayKa O KUBOTHBIX. Paznensl 3oomoruu. Hayku o denoBeke
(anatomust, (hu3MONOTHSA, TICUXOJIOTUS, aHTPOMOJIOTHSA, TUTUEHA, CAaHUTApHs, DKOJIOrHs yeoBeka). CBs3b
Ouomorny C JApPYrMMH HaykKamy. Pomb OWONOrME B TO3HAHWMH OKPYKAIOIIETO MHPa W IIPAKTHYCCKOM
JeSTETHOCTH COBPEMEHHOTO YeJIOBEKA

1.3

Hay4Hble MeTOIbI M3YyUeHHS KUBOW MPHUPOIBI. MeTo]] onucanus B OMONOTHH (HATJISTHBIHN, CIIOBECHBIH,
cxeMaTu4eckuii). Metox n3MepeHus: (HHCTPYMEHTHI U3MEpeHus1). MeTo KilacCH(UKAIMA OPTaHu3MOB.
HaGnrofeHre M 9KCHEPUMEHT Kak BeIyL[HMe MeTO/Abl Ouoioruu. MeToIbl H3y4eHHs OpraHu3Ma
YeNoBeKa. Y CTPONCTBO YBEIHYUTENBHBIX TPUOOPOB: JYIIBI 1 MUKPOCKOIA

Cpena obutanus. [IpupogHbie 1 MCKycCTBEHHBIE co00IIecTBa. YeroBeK 1 OKpyXKaromas cpeaa

2.1

Cpena obouranus. BoaHast, Ha3eMHO-BO3MylIHAsA, TOYBEHHAs, BHYTPHOPIaHU3MEHHAs CPEbl OOUTAHUSL.
Oco0eHHOCTH cpesi 0OUTaHUsl OPraHU3MOB

2.2

[IpupomHoe coobmiecTBo. B3auMOCBSA3M OpraHW3MOB B MPHUPOIHBIX cooOIiecTBax. IluimeBbie cB3HM B
coobmiecTBax. IIuieBbie 3BEHbSI, IETTH U CETH MHUTaHUs. [IpOM3BOIUTENHN, TIOTPEOUTENH U Pa3pyIIUTEIH
OpPraHWYECKHX BEIIECTB B IPUPOAHBIX coodectBax. [IpuMepsl MpUPOIHBIX cooOMIeCTB (Jiec, MpYa,
03€pO U JPYyTHue)

2.3

XKusorHele u cpema oOutanmsa. BrmsgHme cBera, TemmepaTypel W BIQKHOCTH Ha IKHBOTHBIX.
[Iprcnoco6meHHOCTD JKUBOTHBIX K YCIIOBHSM Cpeabl oOnTaHus. [0y sy sKUBOTHBIX, UX XapaKTEePHCTHKL.
B3anMocBsI31 JKUBOTHBIX MEXKILy COOOH U ¢ IPYrUMHU opraHnm3Mami. JKHBOTHBIN MHUP NPUPOTHBIX 30H 3eMIIH

24

Pactenus u cpena oburanust. Jkomornueckue GpakTopsl. PacTeHns u ycioBus HEKHUBOH IPUPOIBL: CBET,
TeMIeparypa, Bilara, aTMoc(epHbIii BoO3AyX. PacTeHnss W yCIOBHSA JKHBOW TIPUPOIBI: MpPAMOE H
KOCBEHHOE BO3JICHCTBHE OpraHU3MOB Ha pacTeHus. [IpucrnocobaeHHOCTs pacTeHU K cpefe OOUTaHUs.
PactutensHble coobmiecTBa. PacTUTENbHOCTH (pacTUTENbHBIA TOKPOB) IPUPOIHBIX 30H 3eMIIn

2.5

HckyccTBeHHBIE COOOIIECTBA, WX OTIMYUTENBHBIE TPU3HAKH OT HPUPONHBIX coobmiects. [TpwamHbl
HEYCTOMYMBOCTH UCKYCCTBEHHBIX CO00IIeCcTB. POIIb HCKYCCTBEHHBIX COOOIIECTB B )KU3HH YEJIOBEKA

2.6

KynbpTypHBIe pacTeHUst U uX mpoucxokaeHue. LIeHTpbl MHOr000pa3ust M MPOUCXOKICHUS KYIbTYyPHBIX
pacrenuii. KynpTypHBIE pacTeHUS CEIbCKOXO03sUCTBEHHBIX yronuid. Pactenus ropona

2.7

BospelicTBue dYenoBeka Ha OJKMBOTHBIX B IpHpoge. I[IpOMBICIOBBIE >KHUBOTHBIC. 3arps3HEHHE
oKpyxaromiei cpenpl. OOMalTHUBAHUE KUBOTHBIX. CeleKIus, MOPOAbI, HCKYCCTBEHHBIM 0TOOp, MUKHE
TIPEIKN JOMAITHHUX XMUBOTHBIX. 3HAYEHHE JOMAITHHUX JKMBOTHBIX B XKHM3HH 4YeJloBeKa. MeTomsl 60psOBI ¢
*KMBOTHBIMU-BPEIUTEISIMU

2.8

[MocnencTBus nesTenbHOCTH YeloBeka B 3KocucTeMax. OXpaHa pacTUTENBHOTO W KHUBOTHOTO MHpA.
BoccraHoBiieHIe YMCIIEHHOCTH PENKUX BHIOB PACTCHHUH W JKUBOTHBIX: 0CO00 OXpaHsEeMBbIE PHPOIHEIC
teppuropun (OOIIT). Kpachas kanra Poccun. Mepbl coxpaHeHHUs paCTHUTENBHOTO M )KHBOTHOTO MHpa

2.9

3aBHCHUMOCTB 3/I0OPOBBSI YEIOBEKAa OT COCTOSIHUSI OKPYXKAIOLIEH Cpembl. DKOIOTHYECKHE (PAKTOPHI U UX
JeicTBHE Ha OpraHu3M dYejoBeka @DaKTOphl, HapyIIAIOUIME 3I0pPOBbE: THIIOJUHAMUS, KypeHHE,
yroTpebJIeHHe alKorouis, HApKOTHKOB, HeCOAIaHCHPOBAHHOE NMUTAHHUE, CTPECC. YKPEIUICHHUE 3I0POBBSL:
ayTOTPEHMHT, 3aKJIUBAaHKUE, JBUraTeIbHASl AKTUBHOCTb, COAIAHCUPOBAHHOE TUTAHHUE

DBOIOIIMOHHOE Pa3BUTUE PACTCHUH, )KUBOTHBIX M YEIIOBEKA

3.1

OBOJIIOIIMIOHHOE Pa3BUTHUE PACTUTENLHOrO Mupa Ha 3emie. «KuBble HCKONMAeMbIe» pPACTUTEIBLHOIO
napcrea. JKusHp pacteHuid B Boge. IlepBbie HazemHble pacTeHus. OCBOEHUE PACTEHUSAMH CYLIU. DTallbl

pa3BUTHUS HA3EMHBIX PACTEHUH OCHOBHBIX CUCTEMAaTUUECKUX Irpynil. BeiMepiure pacteHus

3.2

3BO.]'IIOL[I/IOHHOC Pa3BUTUC )XUBOTHOI'O MHpa Ha 3emie. YcaoKHCHUE )KHUBOTHBIX B IMponIeCCe 3BOJIIOINHU.
HOKaBaTCHLCTBa OBOJJIIONMOHHOT'O pa3BUTUA KUBOTHOI'O MHpPaA. ITaneonTonorus. Mckonaemble OCTaTKH
JKUBOTHBIX, UX HIYUYCHHC. «XuBble HCKOMAaeMbIe» >XHUBOTHOTO Mmupa. OCHOBHBIE 3TaIbl OBOJIIOIIMHU

0€eCI03BOHOYHBIX ¥ MO3BOHOYHBIX )KMBOTHEIX. BI:IMepHII/Ie JKHNBOTHBIC




3.3

Jloka3aTenbCcTBa JKMBOTHOTO IMPOMCXOXKICHMS 4desnoBeka. CXOJICTBO YENIOBEKAa C MIICKOIHTAIOIMMHU.
OTnuuue YenoBeka OT MPUMAaTOB. YenoBeK pa3yMHBIH. AHTPOIOreHe3, ero 3tambl. bruonormdyeckue u
colanbHble (pakTOpPBl CTAHOBICHHUS denoBeka. UYenmoBeueckwe packl. MecTo dYelaoBeKa B CHCTEME
OpraHny4ecKoro Mupa

OpraHu3Mbl OaKTepHii, TpUOOB U JTUIIAHHUKOB

4.1

I'pubbl. Obmas xapakrepuctuka. [llismnodnsle rpubbl, UX CTPOCHUE, MUTAHHE, POCT, Pa3MHOXKECHHUE.
CoenoOHBIE W SAOBUTHIC TpHUOBL. 3HAaUeHWE MNUIANOYHBIX TpuOOB. [lnmecHeBbie TpHOBL. J[poxokeBbIe
rpuObl. 3HAYEHUE IUICCHEBBIX W JPOMOKEBBIX TrpuOoB. [lapasutuueckue rpuObl. JIumanHuky —
KOMILJICKCHBIC OPTraHH3MBI

4.2

Baktepun — mosnepHble opranHm3mbl. OOmas xapaktepucTtuka Oakrepuid. PasHooOpasue OakTepwuid.
3HaueHne OakTepuil B MPHUPOHBIX COOOIIECTBAX W JKU3HHM ueloBeKka. Bole3HeTBOpHbIC OakTepuu U
Mepbl TPOQHIAKTUKY 3a00JICBaHNUH, BBI3EIBAEMBIX OAKTEPUIMHU

Pacturensusiii oprannzM. CrucreMaTHdecKue TPYIIbl pacTeHUH

51

OO01ue nNpu3HaKky pacTeHU. YPOBHU OpTraHU3allMK PAaCTUTENBHOTO OpraHu3Ma. PactutenpHas KieTka:
KJIeTOYHasi 000JI04Ka, AP0, HUTOMIa3Ma (TJIACTUIbl, MUTOXOHIPHH, BaKyOJH C KJIETOYHBIM COKOM).
PactutenbHble TkaHU. OpraHbl U CUCTEMbI OPraHOB PaCTEHUH

52

CTpoeHue W XKHU3HEICATEIbHOCTh PACTHTEIBHOTO OopraHn3Ma. KopHU W KOopHEBbIe cucTeMbl. [loGer u
nouku. Ctpoerne u ¢yHkuu jaucra. PorocuHTe3. 3HaueHHe (HOTOCHHTE3a B MPHUPOJAE U B KHU3HU
yenoBeKka. TpaHCHOPT BOJABI U MHHEPAIBHBIX BEUIECTB B PACTEHUH — BOCXOISAIIMHA TOK. TpaHCIOpT
OpPraHWYECKHX BEIIECTB B PACTCHUN — HUCXOAAIINKA TOK. Bumon3smenénnbie moderu. Pazsutue nodera us3
TTOYKU

53

PasmHOXeHne pacTeHuid. BereraTMBHOE pa3MHOXXEHHE IIBETKOBBIX PACTeHH B  IMPHPO/IE.
XO03sICTBEHHOE 3HAUCHWE BETETATHMBHOTO pasMHOXeHHUs. CeMeHHOe (TCHEpaTHBHOE) pa3MHOKEHIHE
pacrennil. liBetku u couserust. Ompuienue. [IBoiiHOe omromoTBoperne. OOpa3oBaHMe TIOIOB M CEMSH.
Tunsl monoB. PacnpocTpanenue mionoB u ceMsH B mpupoge. CocTaB M CTPOCHHE CEMsH. Y CIIOBHSA
MPOpacTaHusi CeMsH

5.4.

Pa3BuTHe 11BeTKOBOTO pacTeHMs. LMK pa3BUTHS LBETKOBOTO pacTeHHs. BrusHue daxTopoB BHEIIHEH
Cpefbl Ha pa3BUTHE IBETKOBBIX pacTeHui. JKiu3HeHHBIE (JOPMBI IIBETKOBBIX PACTEHHIM

5.5

Knaccudukanus pacrenuii. Bun xak ocHOBHasi cuctemarndeckast kareropusi. Cucrema pacTUTEILHOTO
Mupa. Husmiue, Briciine COpoOBBIE, BBICIINE CEMEHHblE pacTeHHs. OCHOBHbBIE TaKCOHBI (KaTErOpHH)
CHUCTEMaTHKH pacTeHUH

5.6

Husmme pacrenus. Bogopocnu. O0mias xapakTeprucTHKa BOAOPOCIIEH.

Bricime ciopoBbie pactenus. Moxopuaabie (Mxu). O0mas XxapakTepucTiKa MX0OB. PasMHOKeHHE MXOB
Ha npuMmepe 3eiéHoro mxa KykymkuH n€H. [TnayHoBumuele (Ilnmayser). XBomeBumaHble (XBOIIN),
ITanoporuukosuansie (ITanmopotarkn). OOIIas XapakTepucTUKa. Pa3MHOMXKEHNE allOPOTHUKOOOPA3HBIX.
Iykn pa3BUTHSI MATOPOTHHKA. 3HAUYCHIE NATOPOTHUKOOOPA3HBIX B IPHPOJIE U KU3HH YEJIOBEKa

5.7

Bricie cemeHHble pacTteHus. l'omocemeHHble. OOmas xapakTepHUCTHKA. XBOMHBIE PACTCHUS, HX
paszHooOpazue. CTpoeHHUe U KU3HEAESITeIbHOCTh XBOWHBIX. PasMHOKEHNE XBOWHBIX, IMKJ Pa3BUTHS Ha
IIpUMepe COCHBI. 3HaUeHNE XBOWHBIX PACTEHUH B IPUPOJIE U KM3HHU YETOBEKa

5.8

[ToxpriTocemenHble (LBETKOBBIE) pacteHms. OOmas xapakrepuctuka. OCOOEHHOCTH CTPOCHHUS H
KHU3HEICATSIIFHOCTH MOKPBITOCEMEHHBIX KaK HanboJiee BHICOKOOPTaHU30BaHHOM TPYMIIBI PACTCHUH, UX
rocrioficTBO Ha 3emie. Knaccudukanms HMOKPHITOCEMEHHBIX pacTeHHi: Kiacc JByIOJIbHBIE M KJlace
OpHoponbHble. [Ipu3Haku kiaccoB. LIk pa3BUTHSI HOKPHITOCEMEHHOTO PACTEHHS

JKuBoTHbI opranu3M. CUCTEMATHYECKUE IPYIIIBI AKUBOTHBIX

6.1

06]1[1/16 IMPU3HAKHU XKUBOTHBIX. OTIUYus )KUBOTHEIX OT paCTeHI/Iﬁ. MHOFOO6paBI/Ie JKUBOTHOT'O MUpaA.
OpFaHBI 1 CUCTEMBbBI OPraHOB )KMBOTHBIX. OpFaHI/ISM — CAMHOC 1CJIOC

6.2

CTpOCHI/IC 1 KUSHCACATCIbHOCTD JXMBOTHOI'O OpraHu3Ma. Onopa U IBMKCHHUE XUBOTHBIX. ITutanue u




MUIIEBAPEHUE Y >KUBOTHBIX. JIbIXaHHE KUBOTHBIX. TpaHCIIOPT BELIECTB y JKUBOTHBIX. Bblnenenue y
KUBOTHBIX. [[OKpOBBI Tena y >KUBOTHBIX. KOOpAWHAIMS U perysuus KU3HEAECATEIbHOCTH Y )KUBOTHBIX.
Hepsnas perynsauus. ['ymopanbHas peryssiuus. Oprasbl 4yBCTB, UX 3HaueHHe. [loBeeHHe KUBOTHBIX.
Bpoxxaéanoe u nproOpeTéHHOE NTOBEICHHE

6.3

PasmHOXXeHHME ©  pa3BUTHE KHUBOTHBIX. becmonoe pasmHoxkeHnue. [lonoBoe pa3sMHOXEHHE.
[IpeumymiecTBo  mojoBoro pasmMHoxkeHus. llojoBbie xene3bl. IloJoBble KIETKH  (TameThl).
OmnonoTBopenue. 3urota. [lapreHorenes. 3aponbimieBoe pa3BuTHE. [10CTIMOpPHOHATBLHOE pa3BUTHE:
npsiMoe, Henpsimoe. MeTtamop$o3 (pa3BUTHE ¢ IPEBPAIICHIEM ): TIOJHBIN W HETIOJIHBIH

6.4

OCHOBHBIE KaTeropun CHUCTECMATHUKU KHUBOTHBIX. Bun kak OCHOBHas cHCTeMaTH4ecKas KaTeropus
KHUBOTHBIX. KJIaCCI/I(i)I/IKaL[I/IH JKHBOTHBIX. CHcTEeMa >KUBOTHOTO MHpa

6.5

OnHOKIIETOUHBIE KUBOTHBIE — TIpocTeimue. CTpoeHne U KUZHEAEATEIIbHOCTh MPOCTEHIITNX. JHAUCHHE
MPOCTEMIINX B TMPHUPOJE M IKU3HU uesioBeka. KumieyHomosocTHeie (00mIas XapakTepUCTHKA;
O0COOCHHOCTU CTpPOCHHUS W XKU3HeAesTeabHOCTH). llimockue, Kpyrible, KoibuaTble uepBH (0Omias
xapakTepucTaka). OCOOCHHOCTH CTPOCHHUS W >KU3HENESATEIBHOCTH IUIOCKUX, KPYTIIBIX M KOJBYATHIX
gepBeil. [lapasutndaeckiie IIockue u Kpyrible YepBU

6.6

UnenucroHorue  (oOmas  xapakTepucTuka).  PakooOpasHeie  (OCOOGHHOCTH  CTpOCHUA U
Ku3HenesTenbHocTH). [laykooOpasHbie (OCOOCHHOCTH CTPOCHHS M IKH3HEACSTEILHOCTH B CBS3U C
KHU3HBIO Ha cymre). Hacekombie (OCOOCHHOCTH CTPOCHHS M IKH3HEACSATEIHHOCTH). Pa3MHOXeHHe
HACEKOMBIX U TUIIBI Pa3BUTHs. 3HAUCHHE HACCKOMBIX B MPUPOJIE U JKU3HU UYelioBeka. Moiuttocku (o0mias
XapaKTePHUCTHKA)

6.7

Xopaosele (oOmias xapakTepucThka). PpIObI (0OmIas XapakTepucTHKa). MecTooOWTaHWE W BHEITHEE
crpoenue pi0. OCOOEHHOCTH BHYTPEHHETO CTPOCHUS M ITPOLIECCOB JKM3HEASATENFHOCTH. 3eMHOBOIHBIE
(obmast xapaktepuctuka). MecrooOuTaHue 3eMHOBOAHBIX. OCOOEHHOCTH BHEIIHETO W BHYTPEHHETO
CTPOCHUSI, TIPOLIECCOB IKU3HEMCSTEIBHOCTH, CBS3aHHBIX C BBIXOAOM 3€MHOBOJHBIX Ha CYIIYy.
[IpecMbikarommuecss (o0mas XapakTepucThuka). I[IpHCIOCOOIEHHOCTh TPECMBIKAIONINXCA K KH3HH
Ha cyle

6.8

[Ituner (obmas xapaktepuctuka). OCOOSHHOCTH BHEIIHETO M BHYTPEHHETO CTPOCHHS W TPOILIECCOB
KU3HEHCATSIIFHOCTH  NTUL.  [IpUCIOCOONCHHOCT, NTHII K  pa3IUYHBIM  YCIOBHAM  CPEIBL
Mutexonurarontue (o6mas xapakrepuctuka). Cpeabl )Ku3HN MirekonuTaonmx. OcoOEHHOCTH BHEIITHETO
CTPOEHHUS, CKeJIeTa M MyCKYJaTyphl, BHYTPEHHEro cTpoeHusi. [Ipoliecchl )KU3He e TeTbHOCTH

YenoBek u ero 310poBbe

7.1

’KuotHas knetka. CTpoeHHe KUBOTHOU KIETKH. [Iporieccsl, mpoucxonsnue B kineTke. HykienHoBbIe
KHCJIOTHI. T'ensl. XpOMOCOMBI. Muros, MeHo3.
Tumbl TkaHe#dl opranm3Ma udenoBeka. CBoiicTBa TKaHel, mx (yHKIuH. OpraHbl W CHCTEMBI OpPTaHOB.
OpraHusMm Kak elnHoe 1iesioe. B3anMocCBsI3b OpraHoB U CHCTEM KaK OCHOBA FOMe0CTa3a

7.2

HepsHast cuctema uenoBeka, e€ opranuzanus U 3HaueHue. Peduiekc. Pednextopnas gyra. Penentopsl.
CruHHONW MO3T, ero crpoeHune u (yHKkuuu. I'ooBHOM Mo3r, ero crpoeHue M (yHkuuu. bonbime
nonymapus. be3ycioBHbie (BpOXKAEHHBIE) M YCIOBHBIC (NMproOpeTéHHBIe) peduiekchl. Comartndeckas
HepBHas cucteMa. BereratnBHas (aBTOHOMHas) HepBHAs cucTeMa. HepBHas cucTeMa Kak eInHOE 1eJIoe

7.3

I'ymopanbHas perymsius (yHkumil. OHIOKpHHHAs cucteMa. JKene3bl BHYTPEHHEH M CMEIIaHHOW
cekpenuy. 'OpMOHBI, MX pONb B perysnny Gpuinonorndecknx QyHKIHH OpraHu3Ma, pocTa M pa3BHTHAL.
Hapymenns B pabote 3HZOKpHUHHBIX kelé3. OcoOEHHOCTH PeIIEKTOPHON M TyMOPAITBbHON pPeryisiiy
(YHKITHI opraHu3mMa

7.4

3HadyeHue OMOPHO-IBUraTelbHOro ammapara. CKeleT 4eloBeKa, CTPOCHHE €ro OTHCNOB M (DYHKITHH.
OCOOCHHOCTH CKeNeTa 4YeNOBEeKa, CBSI3aHHBIC C MPSIMOXOXICHHEM H TPYIOBOH AEATEIHFHOCTHIO.
Mpimednas cucrema. CTpoeHue U (YHKIIMU CKEJIETHBIX MBI, Pabota Mbimi. YTomieHue Mplil. Pois
JIBUTATENIbHOM aKTUBHOCTH B COXPAaHEHHMU 370pOBbs. HapylieHus OmopHO-IBUTATENbHON CHCTEMBI.

HepBa;I IIOMOILIb IIPX TpaBMax OIMMOPHO-ABHUIATCJIBHOIO arlrapara




7.5

BuyTtpennsas cpena u e€ dyHkumn. DOpMEHHBIE 3IE€MEHTHI KPOBH: JSPUTPOLUTHI, JEHKOLMUTHl U
TpomOouuTsl. [Inasma kposu. IlocTosHCTBO BHYTpeHHeW cpeabl (romeocra3). CBEpThIBaHHE KPOBU.
I'pynmer kpoBu. Pesycdakrop. [lepenuBanue kposu. JJonoperBo. UMMyHHTET M ero BHIbI. BakumHbl 1
JIe4eOHbIE CHIBOPOTKH

7.6

Opransl kpoBooOpaienusi. Ctpoenne u pabota cepaua. ABromati3m cepiaua. CepaedHbld IMKI, ero
JUTMTENBHOCTh. BONbIoi M Manblii Kpyru KpoBooOpaieHus. J[BuwkeHne kpoBu 1o cocymam. Ilymbc.
Jlumarryeckast cucrema, TAM(POOTTOK. Perymsims nesTenbHOCTH cepana U cocynoB. I urueHa cepaedHo-
cocynucTol cuctemMsl. [lepBast momMorib mpyu KPOBOTEUEHUSIX

7.7

Hpixanve u ero 3HaueHwe. Opranbl apixanus. JI€rkue. B3auMocBsa3p cTpoeHUs] W (YHKIHMIA OpPraHoB
nerxanus. ['azo00MeH B NETkMX W TKaHsX. JKW3HEHHass €MKOCTh JIETKHX. MEXaHH3MBI JBIXaHHSL.
Heixatenpapie aBkeHus. Perynsmus npixanus. Okazanue NEpBOW MOMOINM NPU MOPaKEHUH OPTaHOB
JIbIXaHHS

7.8

[MutaTensHble BellecTBa W MUIIEBble MPOAYKTHL. [luTanue u ero 3HaueHue. [lumeBapenue. Oprassl
MUIIEBapeHns, MX CTpoeHne W ¢yHKIuH. DepMeHTH, HX POk B MHIICBApeHUH. BcacwiBanme
MUTAaTEIbHBIX BEIIeCTB M BoXbl. lIuieBapuTesbHbIE Kele3bl, UX pojib B MUIlEBapeHuu. Perymsuus
nunieBapeHns. | uruena nuTaHus

7.9

OOMeH BelllecTB W NPEeBpalieHHe SHEPTUH B OpraHu3Me 4esioBeka. [LmacTHYeCKuil U dHepreTHIecKuit
obmMeH. OOMeH BOJBI M MHUHEpPaJbHBIX coyieh. OOMeH OenKOB, YIJICBOJOB M JKUPOB B OpraHH3ME.
Perynsius oOMeHa BEIIECTB ¥ MPEBPAICHHS SHEPTUH. BUTaMUHBI M UX POJIb Ui opranu3Ma. HopMer u
pexum mutanus. Koxa u eé npomsBoansie. Koka u tepmoperyisius. CTpoeHHe U QYHKIIMHA KOXKH.
3akanuBaHue W ero poib. I[IpoduiaakTHKa U MepBas MOMOIIb HPH TEIUIOBOM M COJHEYHOM YIapax,
0’KOTaxX U 0OMOPOKCHHSIX

7.10

Brigenenue. 3Hauenue BbigeneHus. Opranbl BbineneHus. OpraHbl MOUEBBIICIUTEBHON CUCTEMBI, UX
cTpoeHne W (QyHKIHU. Perymsamus ModueoOpa3oBaHHS W MoOYeHCITycKaHUS. OpraHel pernpomyKIIHH,
cTpoeHHe W QyHKIMU. BHyTpHyTpoOHOE passutHe. [TomoBoe cospeBanue. HacieqoBanue nmpu3HaKoB Y
yenoBeka. HacienctBeHHble 0oNie3HH, X NMPUYHMHBI U MpenynpexaeHne. Habop xpomocoM, MoJoBbIe
XPOMOCOMBI, T€HBI

7.11

Opranbl 4yBCTB U UX 3HadeHHe. AHanuzatopbl. CeHcopHble cucTeMbl. 171a3 u 3penue. Onruueckas
cucrema riaza. Cerdarka. 3puTenpHOE BocHpusaTHe. YX0 U cinyX. CTpoeHre H (GYHKIIMH OpraHa CIyXa.
MexaHnu3M pabOTHI CIIyXOBOTO aHanmm3aTopa. OpraHbl paBHOBECHS, MBIIIEYHOTO YYBCTBA, OCSI3aHUS,
00OHSHYS U BKyca. B3aumoaeicTBIe CEHCOPHBIX CHCTEM OpraHU3Ma

7.12

Ilcuxnka w moBenenue denoBeka. [loTpeOHOCTH W MOTHBBI TOBeAeHHA. PeduexTopHas Teopus
MOBEJICHUS. BrICIIas HepBHAs IESTEIBHOCTh YeJoBeKa. MexaHn3M 00pa3oBaHus YCIOBHBIX PEGIICKCOB.
Topmoxkenue. lunamuyeckuii crepeotun. Ponb ropMoHoB B nioBefeHuu. Ilepsas 1 BTopasi CUTHaJIbHBIE
cuctemsl. Peur m wMpmmenue. [lamsate w BHuManwe. Owmormn. VHIuBHAyanbHBIE OCOOEHHOCTH
JMYHOCTH: CTIOCOOHOCTH, TEMIIEPAMEHT, XapaKkTep, 0NapEHHOCTb. THITEI BRICIIIEH HEPBHOH NEATEIEHOCTH
u TemnepaMmenTa. OCOOEHHOCTH TICUXUKH YelloBeKa. [ urueHa pu3ndeckoro u ymMcTBeHHoro tpyaa. CoH

" €T0 3HAUYCHHUC




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
[TIPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIbI JIJISA YYHEHUKA

Yyebnuk «buomorus» 6 K.

Astopsl: B.B. [Taceunnk, C.B. Cymaroxun. Mocksa «IIpocsemenune» 2024r.
METOJUYECKUE MATEPUAJIbI JIUUIA YUUTEJA

Pabouas nporpamma no npeamety «buonorus» ans o0yuaronuxcs 6 kiacca.
ATiac apeasnoB U PECYpPCOB JIEKAPCTBEHHBIX PACTEHUN

Hab6ops! oTkpbITOK «3enéHas anteka», «FOHbIM O0TaHUK»

OrnukiIonenus «Pa3Butne >KU3HA Ha 3eMiIe»

MeTonnueckue mocooust sl yYuTens:

Metonunueckue pekomennanuu. MensaukoBa H.b. (YposHeBas quddepennmanus
oOyuenus). - O6pa3zoBanue s Bcex, 2012r.

OI'D buonoru (Bapuantsl 3aganuit) ®UITN A.JI. CemenoBa

«Metoauueckue peKOMEHAAIMH 110 OPraHU3AlMH YPOKa U BHEKIIACCHON pabOThI
10 IPEAMETY B KOPPEKIMOHHBIX mKonax». U3ganue AIIIIO 2009 rox.
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