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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo OuOJIOTMM HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJI€HA Ha OCHOBEe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOOQ, a takxe (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma 1o Owuonoruu HampaBlieHa Ha (OPMUPOBAHUE ECTECTBEHHO-
HAay4YHOM TpaMOTHOCTH OOYYAIOIIMXCS M OpPraHU3aIlMi0 U3YyYCHHUS OMOJIOTMU Ha
NeATeIbHOCTHOM OCHOBE. B mporpamme 1o GMoJIOTUH YYUTHIBAIOTCS BO3MOXKHOCTH
yuyeOHoro mpenMera B peanusaiuu TpedboBanuit ®I'OC OO0 k miaHUPYEMbIM
JUYHOCTHBIM U METaIpeJIMETHBIM pe3yjbTaTaM OOYYEHHs, a TaK)Ke peau3aius
MEXIIPEMETHBIX CBSI3€H €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

OBIIAS XAPAKTEPUCTUKA YYUEBHOI'O ITIPEIMETA
«BUOJOTI'Us»

B mnporpamMe mno OuoJOTHM ONPENENSIOTCS OCHOBHBIC 1M H3YUYEHUS
OMOJIOTUY HA YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHus, INIAHUPYEMBbIE Pe3yIbTaThI
OCBOGHHS  MPOrpaMMbl 1O  OHMOJOTHMU:  JTUYHOCTHBIE, METalpeIMETHBIE,
npeameTHble. [IpeameTHbIe MIaHupyeMble Pe3yibTaThl AaHbl I Ka)XXIOTO rojaa
U3y4eHHs] OMOJIOTHH.

buonorust pazBuBaeT MPEACTABICHHUS O MO3HABAEMOCTH KUBOW MPUPOJABI U
MeTo/lax €€ TMO3HAHUs, MO3BOJISIET CHOPMHUPOBATH CUCTEMY HAaY4YHBIX 3HAHUU O
KUBBIX CUCTEMAaX, YMEHUS UX MOJy4aTh, IPUCBAUBATh U IPUMEHATH B )KM3HEHHBIX
CUTyalusX.

buonoruyeckas mMmoAroToBKka oOOECHeUMBAET TMOHMMAHHE OO0YyYarOIIUMHUCS
HAyYHBIX NPUHLUIIOB YEJOBEYECKOW [EATEIbHOCTH B MPUPOAE, 3aKIaJbIBAET
OCHOBBI DKOJIOTHYECKON KYJIbTYPHI, 37J0POBOTO 00pa3a KU3HH.

HEJN N3YYEHUSA YYEBHOI'O IPEJIMETA «BUOJOI'US»

[enssmu u3yueHus OMOJOTHM HA YPOBHE OCHOBHOTO 00IIET0 0Opa3oBaHUS
SIBJISTFOTCSI:

dopMupoBaHWE  CHCTEMBl 3HaHWHW O TPHU3HAKAX U  Mporeccax
KU3HEJEATEITHHOCTH OMOJIOTHUECKUX CHCTEM PAa3HOTO YPOBHS OpTraHU3aIlNH;

dbopMupoBaHUE  CHCTEMBbl  3HaHUH 00  OCOOCHHOCTSX  CTPOCHHS,
KU3HEJEATEILHOCTH OPTraHu3Ma YeJI0OBEKa, YCIOBUSIX COXPAHEHUS €r0 3I0POBbS;

dbopMHUpOBaHUE YMEHUN MPUMEHSITH METOIbI OWOJIOTMYECKOW HAYKH IS
M3Yy4YeHUS] OMOJIOTHYECKUX CUCTEM, B TOM YHCJIE OPTaHU3Ma YeIIOBEKa,



(opMHpOBaHUE YMEHHUI MCHOJB30BaTh HMHPOPMALMIO O COBPEMEHHBIX
JOCTHKEHUSAX B 00J1aCT OMOJIOTMH AJI1 OOBSICHEHUS MPOLIECCOB U SIBICHUH KUBOU
MPUPOABI U KUZHEAEATEIbHOCTH COOCTBEHHOTO OpPraHU3Ma;

dbopmupoBaHue yMEHUM OOBACHATH POJIb OWUOJOTUM B TPAKTHUECKOU
JEeSATENbHOCTH JIIOEH, 3HaUeHHe OMOJIOrHYEeCKOro pa3HOoOOpa3us Uisl COXpaHEeHHUs
ounocdepsbl, NOCAEACTBUS ACATEIBLHOCTH YEJIOBEKA B PUPO/IE;

(GopMHUpOBaHUE  3KOJOTMYECKOM  KYJIbTYphl B  LEISAX  COXpaHEHUs
COOCTBEHHOTI'O 3/I0POBbS M OXPAHbI OKPY’KAIOIIEH CPEeIbl.

JlocTkeHue 1ened mporpaMMbl o0 OMOJOTHK OOECIEYMBAETCS PEIICHUEM
CJIEYIOLIUX 3a/1a4:

npuobpereHne  oOyyarolMMHUCS ~ 3HAHUW O  JKMBOM  TIPHUPOJE,
3aKOHOMEPHOCTSIX CTPOCHHUS, KU3ZHEIEATEIbHOCTH W CpeAooOpasyrolei poiu
OpraHU3MOB, YEJIOBEKE Kak OHMOCOIIMAJIbHOM CYIIECTBE, O POJU OMOJIOrHYECKOM
HAYKHU B IPAKTUYECKOM JESITEIIbHOCTH JIIO/ICH;

OBJIaJICHUE YMEHHUSMH TIPOBOAUTH HCCJIEAOBAHMS C HCIOJIB30BAaHUEM
OMOJIOTUYECKOTO O0OpYAOBaHMS W HAONMIONEHHUS 3a COCTOSSHUEM COOCTBEHHOIO
OpraHu3Ma;

OCBOEHHE TPUEMOB pabOTHI ¢ OMOJIOTHYECKON HH(POPMaIIKE, B TOM YHCIIE O
COBPEMEHHBIX JOCTI)KEHHUAX B 00JIaCTH OHOJOrMM, €€ aHalu3 U KPUTHUYECKOE
OLICHMBAaHUE;

BOCIIUTAHUE OMOJIOTMYECKU U 3KOJIOTMYECKU T'PaMOTHOM JIMYHOCTH, FTOTOBOM
K COXPaHEHHUIO0 COOCTBEHHOTO 3710POBbs U OXpaHbl OKPYKAIOIIEH Cpeibl.

MECTO YYEBHOI'O NIPEIMETA «BHOJIOTUS» B YUEBHOM
IIJTAHE

OO61ee YnuCiIo YacoB, OTBECHHBIX ISl M3YUYEHUs OMOJIOTHH, COCTABIsIET 238
yacoB: B 5 kiacce — 34 yaca (1 gac B Henento), B 6 kinacce — 34 yaca (1 yac B
HeJeno), B 7 knacce -34 yaca (1 yac B Heneno), B 8 kiacce — 68 yacoB ( 24aca B
Heneno),B 9 kinacce — 68 yacoB ( 24aca B Henento). [Ipennaraemelii B mporpamme
no OWOJIOTHH TepedYeHb JA0OPATOPHBIX M TMPAKTUYECKUX paldOT SABISETCS
PEKOMEHIATEIbHBIM, YUUTENh JIETAET BHIOOP MPOBEICHUS JTa00OPATOPHBIX PalbOT U
OMBITOB C YYETOM WHIAWBHIYATBHBIX OCOOEHHOCTEH OOYyJaroOIUXCs, CIUCKA
AKCHEPUMEHTAIbHBIX  3aJaHUl, TMpeJjaraéMblX B  paMKax  OCHOBHOIO
rOCy/IapCTBEHHOTO SK3aMeHa M0 OMOIOTHH.



COIAEPKXAHUE OBYYEHUA

5 KUIIACC

1. buosorus — Hayka 0 »KMBOM NPUPOJIE

[lonsitue o >xku3Hu. Ilpu3Haku >KUBOro (KJIETOYHOE CTPOEHHE, MHUTaHHE,
JbIXaHHUE, BBIJCICHHUE, POCT U Apyrue mnpusHaku). OOBEKThl KMUBOM U HEXKHBOU
NpUPOABL, X cpaBHEeHHE. JKHBast M HEXKMUBASI TPUPOAA — EIUHOE 1IEJI0E.

buonorus — cucrema Hayk o KuBOU npupoje. OCHOBHbIE pa3/ieibl OUOIOTUH
(OoTanuka, 300J0THsl, SKOJOTHUSA, IIUTOJOTHS, AHATOMHUS, (PUMOJIOTHS U Apyrue
pasnensl). [Ipodeccun, cBsizanHble ¢ OHOJOTMEN: Bpay, BETEpUHApP, ICUXOJOT,
arpoHOM, >KMBOTHOBOJ U japyrue (4—5 nmpodeccuii). CBsi3b OMOIOTUU C APYTHUMHU
HayKaMu (MaTtemaruka, reorpadust u apyrue Hayku). Posib OMosoruu B mo3HaHUU
OKPYXAIOIIEro MUpa U MPAKTUUECKOU JIeATeTbHOCTH COBPEMEHHOTO YeJIOBEKA.

Kabuner Owonoruu. IIpaBuna mnoBeaeHuss u pabOThl B KaOMHETE C
OMOJOTUYECKUMHU MTPUOOPaAMU U UHCTPYMEHTAMHU.

buonornveckue TepMUHBI, TOHATHUS, CUMBOJIBI. VICTOUHMKHA OHOJIOTHYECKUX
3Hanuil. [louck wHOpMaAUKM C HCHOJB30BAHHEM PA3IUYHBIX HCTOYHUKOB
(Hay4yHO-TIONyJIIpHAs TUTEpaTypa, ClPaBOYHUKU, HTEpHET).

2. Metoabl M3yUeHUs KUBOW MPUPOABI

Hayunble MeTONbI U3yueHHUs KUBOM MPUPOMBI: HAOIIOIEHHUE, IKCIIEPUMEHT,
onucaHue, u3Mepenue, knaccuukamnus. [IpaBuna paboThl ¢ yBEIMUUTETbHBIMU
pudopamMm.

Meton omnmcaHus B OHWOJOTHH (HATJISIHBIA, CIIOBECHBIH, CXEMAaTHYCCKHIA).
Merton u3mepenus (MHCTPYMEHTHI u3Mepenus). HabmoneHnue u sKCriepuMeHT Kak
BEJyIIIME METOJIbI OMOJIOTHH.

Jlabopamopnsie u npakmuueckue padomal

N3yuenue nabGopaTOpHOTO OOOpPYAOBAHHS: TEPMOMETPHI, BECHI, YaIIKH
[Terpu, npoOupku, MeH3ypkH. [IpaBuna paboTel ¢ 000pYAOBaHWEM B IIKOJIBHOM
KaOuHeTe.

O3HakoOMJIEHHE C YCTPOMCTBOM IJIYIbl, CBETOBOTO MHUKPOCKOIIA, IpaBuiia
paboOTHI C HUMH.

O3HaKOMIIEHHE C PACTUTEIIBHBIMU U KUBOTHBIMH KJIETKAMU: TOMaTa U apOy3a
(HarypanbpHBIE TIpenapartbl), wWHY30pun Tyheabku ©  TUAPBl  (TOTOBBIC
MHUKPOIIPENapaThl) C TOMOIIbIO JYMbl U CBETOBOTO MUKPOCKOTA.

IKcKypcuu unu 6udeoIKCKypcuu

OBnajeHre METOJaMHM HW3YyYEHHS >KUBOM MPUPOABI — HAOMIOJEHUEM H
HKCIIEPUMEHTOM.

3. OpraHusmbl — TeJIa ;KMBOM NMPUPOABI

[lonsitue 06 opranuzme. [osimepHbie u siaepHbie opraHu3Mbl. Kietka u eé
otkpbiTue. KilerouHoe crpoeHue opraHu3mMoB. Lluronoruss — Hayka O KIETKE.



Knerka — HauMeHbIIasi €MHUIIA CTPOCHUS U KU3HEACSATEIbHOCTH OPraHU3MOB.
VYeTpoicTBO yBEIUUYUTENBHBIX NPUOOPOB: TYMbl U MUKPOCKOMA.CTpOCHUE KIETKU
M0J] CBETOBBIM MUKPOCKOIIOM: KJIETOYHasi 000JI0UYKa, [IUTOIIa3Ma, SIpo.

OnHOKIETOYHBIE M MHOTOKJIETOUHbIE OpraHu3Mbl. KieTku, TKaHU, OpraHsbl,
CUCTEMBI OPTaHOB.

KusznenesarenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOEHHS U TMPOIECCOB
KU3ZHEACATEILHOCTH Y PACTCHUH, )KUBOTHBIX, OaKTepuil U rprboOB.

CBoiicTBa OpraHu3MOB: TIMTaHHWE, JbIXaHWE, BBIJEICHUE, [IBI)KCHUE,
Pa3MHOXXEHHE, Pa3BUTHE, Pa3IPaXKUMOCTh, MPHUCIOCOOJICHHOCTh. Opranusm —
eMHOE TIEJI0C.

Pa3nooOpasue opranmsmoB W uX Kiaccudukaius (TaKCOHBI B OHOJIOTHU:
[[apCTBa, TUIBI (OTAENBI), KIACChl, OTPSAIAbI (TOPSAKK), CEMEHCTBA, POJbI, BHUJIBIL.
Baktepun u Bupychl Kak (OpMbI KU3HU. 3HAUCHUE OaKTepuil U BHUPYCOB B
PUPO/IC U B )KU3HU YEIOBEKA.

Jlabopamopnuie u npaxmuueckue pabomal

N3ydeHne KIETOK KOXKHUIIBI YENIyd JIyKa IO JIYOM M MHUKpPOCKONOM (Ha
IpUMepe CaMOCTOSITEILHO TPUTOTOBIIEHHOTO MUKpOIIpEnapara).

O3HakoOMJIEHUE C MPUHIIMIIAMU CUCTEMATUKH OPTraHU3MOB.

HaGmonenue 3a motpebiieHreM BOABI PACTCHHUEM.

4. Opranm3msbl U cpeaa oOMTAHMS

[TonsiTue o cpene oOurtanus. BogHas, Ha3eMHO-BO3AYIIHAs, IOYBEHHAs,
BHYTpHOpraHU3MEHHas cpeasl oOutanus. llpencraBurenu cpen oOOUTaHUS.
Ocob6enHocTH cpe; 0ouTaHust opranu3MoB. [IprcnocoOaeHrs opraHu3MoB K Cpejie
obutanus. Ce30HHbIC U3BMEHEHUS B )KM3HU OPTaHU3MOB.

JlabopamopHhuvie u npaxmuueckue padomeul.

BrisBinenue mnpucnocoOieHUN OpraHu3MOB K cpene oOuranus (Ha
KOHKPETHBIX IIpUMepax).

IKCKypcuu unu 6U0e0IKCKypcuu.

PacTuTenbHbIN U KUBOTHBIM MUP POAHOTO Kpas (KpaeBeacHUE).

5. Ilpupoanblie co001ECTBA

ITonsTue o mnOpupoaHOM coobmiecTBe. B3auMOCBS3M OpraHu3MOB B
npUPOAHBIX cooOmiecTBax. I[lumeBbie cBs3u B cooOmiecTBax. IlumieBsie 3BEHBS,
uenu W cetd nurtaHus. llpousBoauTENM, MNOTPEOUTENH U  Ppa3pyLIUTENU
OpraHMYeCKUX BEHIECTB B MPHUPOJHBIX coodOmecTBax. [Ipumepsl MTPUPOTHBIX
coo0111ecTB (J1ec, Mpya, 03epo U JAPyrue NPUPOIHBIE COOOIIECTBA).

NckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTENIbHbIE MPU3HAKU OT MPUPOIHBIX
coobmiectB. [IpuunHBI HEYCTOMYHMBOCTH HCKYCCTBEHHBIX coo0OImIecTB. Pomb
MCKYCCTBEHHBIX COOOIIECTB B JKM3HU YEJIOBEKA.



[Ipupoansie 308 3emiu, ux ooutarenu. dnopa u payHa NPUPOJHBIX 30H.
JlannmadTel: TPUPOAHBIE U KYJIbTYPHBIE.

Jlabopamopnsie u npakmuueckue padomeal.

N3yyeHne HMCKYCCTBEHHBIX COOOILIECTB M HMX oOuTaTene (Ha mpumepe
aKBapuyMa U JIpyTUX UCKYCCTBEHHBIX COOOILECTB).

IKCKypcuu unu 6u0eo0IKCKypcuu.

N3ydenne mpupoHbIX COOOIIECTB (Ha mpuMepe jieca, o3epa, npyjaa, Jyra u
APYTUX IPUPOIHBIX COOOIIECTB. ).

N3yuenue ce30HHBIX SBIEHUN B )KU3HU MPUPOJIHBIX COOOIIECTB.

6. KuBasi npupojaa 1 4eJI0BeK

N3menenuss B Tpupoje B CBSI3M C Pa3BUTHEM CEIbCKOIO XO34HCTBa,
POU3BOJICTBA U POCTOM YHMCIEHHOCTH HaceseHus. BiausHue dyenoBeka Ha KUBYIO
npupoay B Xoje uctopuu. ['nodasbHble 3KOJOTHYECKUe MpoOaeMbl. 3arpsi3HeHHE
BO3/YIIHON M BOJHOM 00004eK 3eMiIu, MOTEPH MOYB, UX NpeAoTBpaiieHue. [lytu
COXpaHEHHUs  OHOJIOTMYECKOro  pa3HooOpasusi.  OxpaHsieMble  TEPPUTOPHUH
(3amoBeAHUKH, 3aKa3HUKH, HAIIMOHAIbHBIC MMAPKU, MAMITHUKU MPpUposl). Kpachas
kHura Poccuiickoit @enepannu. Oco3HaHUE KU3HU KaK BEJIUKOM IIEHHOCTH.

Ilpakmuueckue pabomul.

[IpoBenenne akuuu o yobopke mycopa B OJvKalInem Jecy, mapke, CKBepe
WIM Ha IPUIIKOJIBHON TEPPUTOPUHU.

6 KIIACC

1. PacTUTeIbHBIA OPraHu3M

boranuka — Hayka o pacteHusix. Pazgensl Ootanuku. CBSi3b OOTaHHMKH C
JIPYTUMH HayKaMH ¥ TeXHUKOU. OO0IIHe MPU3HAKK PACTCHUIA.

Pa3nooOpasue pacreHuii. YpoBHH OpraHH3alMM PACTUTEIBHOTO OpraHU3Ma.
Bricimine u Hu3mme pacteHus. CopoBbIE U CEMEHHBIE PACTEHUSI.

PacturenvHass wietka. M3ydeHue pacTUTENBHOM KIETKA IO CBETOBBIM
MHKPOCKOIIOM:  KJeTOoYHass  o0ojouka, Sapo, LUTOIUIazMa  (TJIACTHbI,
MUTOXOHJIPUH, BaKyOJu C KJIETOYHBIM COKOM). PactutenpHble TkaHu. DyHKIUU
PACTUTENBHBIX TKAHEH.

Opransl U cucTeMbl OpraHoB pacTeHui. CTpoeHUE OpPraHoOB PACTUTEIBHOTO
OpraHu3Ma, UX poJib U CBSI3b MEKIY COOOM.

Jlabopamopnuie u npakmuueckue padomeul.

N3ydyeHrne MUKpOCKOITUYECKOrO CTPOEHUS JINCTA BOJHOTO PACTEHUS DJIOAEH.

N3yuenue CTPOCHHUS PaCTUTETbHBIX TKaHen (ucnosib30BaHKE
MHUKPOIIPENapaToB).

N3ydeHne BHEIIHEr0 CTPOCHUS TPaBSIHUCTOTO LIBETKOBOIO pacTeHus (Ha
KUBBIX UM repOapHbIX dK3EMIUISIpax pacTEHUM): MacTyIllbsl CyMKa, pelbKa JUKasl,
JTIOTUK €KW U IpyTrHe pacTeHUsI.



OOHapyx’eHre HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB B PACTCHUH.

IKCKypcuu unu 6u0eo0IKCKypCcuu.

O3HakoOMJIEHHE B IPUPOJE C IBETKOBBIMU PACTEHUSIMMU.

2. CrpoeHue U MHOIroo0pa3ue NOKPbITOCEMEHHbBIX PAaCTCHUI

Crpoenue cemsH. CocTaB M CTPOCHHUE CEMSIH.

Bunbl KopHEN 1 TUIIBI KOPHEBBIX cUCTEM. Buaonsmenenus kopuei. Kopens —
opraH MOYBEHHOro (MHUHEpalbHOTO) NuTaHuid. KOpHM U KOpPHEBBIE CHUCTEMBI.
BHelmHee 1 BHYTpeHHEE CTPOEHHE KOpHS B CBSI3M ¢ ero gpyHkuusiMu. KopHeBoii
yexJuK. 30Hbl KOpHA. KopHeBbie Bonocku. Poct kopHs. llornomenue kopHsIMH
BOJIbl 1 MUHEPAJIbHBIX BEIIECTB, HEOOXOAUMBIX PAacCTeHHUIO (KOpPHEBOE JIaBJICHUE,
ocMmoc). Bunonsmenenue KopHe.

[loGer. Pa3Butue mnoGera u3 mnouku. CrtpoeHue crebns. Buemnee wu
BHYTPEHHEE CTPOCHHME JUCTa. Buaon3MeHeHHsI MOOEroB: KOPHEBHILE, KIyOEHb,
nykoBuna. Ux ctpoenue, 6uosornueckoe u xo3silctBeHHoe 3HauyeHue. [lober u
nouku. JlucropacnosnoxkeHue U JIuctoBas mo3auka. CTpoeHue W (PYHKIMU JIHCTA.
[Ipocthie W cioOXHbIe JUCThI. Bugousmenenus nuctbeB. OcoOeHHOCTH
BHYTPEHHETO CTPOEHHUS JIUCTa B CBSI3M C €ro (pyHKUMsMHU (KOXKHUIA U YCTHHIIA,
OCHOBHAs TKaHb JIMCTA, MPOBOASIINE My4KH). JINCT — Oprad BO3AyIIHOTO UTAHHUS.

Crtpoenne u pazHoobOpaszue 1BeTkoB. Cousetus. [lnmogsl. Tumbl 1I070B.
PacnpocTpanenue miogoB U CEMSH B IPUPOJIE.

Jlabopamopnsie u npaxmuueckue padomeal.

N3yuyenue cTpoeHUs KOPHEBBIX CHCTEM (CTEPKHEBOW W MOYKOBATOM) Ha
npuMepe repOapHbIX SK3EMIUIIPOB WIH KUBBIX PACTEHUH.

N3ydeHnne Mmukponpenapara KJI€TOK KOpHSI.

O3HaKOMJIEHHE C BHEIIIHUM CTPOEHUEM JIMCTHEB U JTUCTOPACIIOJIIOKEHUEM (Ha
KOMHATHBIX PACTCHUSX).

N3ydeHne CTpOEHHUs BETreTaTHBHBIX M TEHEPATHBHBIX MOYEK (Ha MpuMepe
CUPEHU, TONOJIA U IPYTUX PACTEHUN).

WN3yyeHne  MHMKPOCKOIIMYECKOIO  CTPOE€HHS  JHcTa  (HAa  TOTOBBIX
MHUKPOIIpEnaparax).

PaccmarpuBaHne MUKPOCKOIIMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
MHUKPOIIPENapare).

HccnenoBanue cTpoeHUs] KOPHEBUIIA, KITYOHS, TyKOBHUIIBL.

N3y4deHne cTpoeHus [IBETKOB.

O3HaKOMIJIEHHE € Pa3IMYHBIMU TUIIAMU COLIBETUH.

N3ydenune cTpoeHus CeMsH IBYAO0JbHBIX PACTCHUMN.

N3yuenue cTpoeHust CeMsIH OJHOO0IbHBIX PACTCHUH.

3. KusHeaessTeJIbHOCTh PACTUTEIBHOI0 OPraHU3Ma

OO0MeH BelecTB y pacTeHU



Heopranunyeckue (Boma, MHUHEpalbHbIE COJIM) M OpPraHUYECKUE BEIIECTBA
(Oenku, XKupbl, yriaeBoibl, HyKJICHMHOBbIE KHCIOThI, BATAMHUHBI U IPYTHE BEIIECTBA)
pacteHusi. MuHepanbHOe NUTAHUE pacTeHUU. Y 100peHusl.

IInTanue pacreHus.

[lornomeHne KOPHAMH BOJBI M MHUHEPAIbHBIX BEIIECTB, HEOOXOIUMBIX
pacteHuto (kKopHeBoe naaBieHue, ocmoc). IlouBa, e€ mmomoponue. 3HaueHHE
00paboTKK TO4YBBl (OKyYMBAHHE), BHECEHHSI YAOOPEHMI, MpPOpEKUBAHUS
IIPOPOCTKOB, MOJIMBA IS )KU3HU KYJIbTYPHBIX pacTeHUU. [ maponoHuka.

®dorocunTes. JIuCT — opraH BO3AYIIHOrO MUTaHUA. 3HaUYe€HUE (POTOCHUHTE3A B
IPUPOJIE U B )KU3HU YEIOBEKA.

JAbIXaHue pacTeHusl.

Jlpixanue KopHsi. PbIXJ€HHME MOYBBI ISl YJIYYIIEHHUS JbIXaHUS KOPHEH.
VYcnoBus, NpEnATCTBYIOIIME [bIXaHUIO KOpHEW. JIMCT Kak opraH JbIXaHHs
(ycreuunblii amnmapart). [loctymienne B nuct atmochepHoro Bozayxa. CuiibHas
3anbUIEHHOCTh BO3/yXa, KakK MPENATCTBUE JUIs JbIXaHusd JucTheB. Credenb Kak
opras JibIXaHus (HaJMuue yCTBHI] B KOXKHIIE, YeueBUUYeK). OCOOCHHOCTH JIbIXaHUS
pacteHuil. BzauMocBs3b qpixaHus pacTeHus ¢ POTOCUHTE30M.

TpaHcnopT BewecTB B paCTeHHH.

CBs3b KJIETOYHOTO CTpOEHHUs CTebna ¢ ero (QyHkiusMu. Poct crTebns B
mHy.  KietouHoe cTpoeHue cTe0isi TpaBSHUCTOTO PpACTEHUs: KOXKHIIA,
POBOJSAIINE MYyYKH, OCHOBHAsI TKaHb (mMapeHxuma). KietouHoe crpoeHue credis
JPEBECHOT0 pacTeHus: kopa (mpoOka, yy0), kaMOuil, ApeBecHHa M CEpJIleBHHA.
Poct crtebns B TommmHy. [IpoBonsmiue TkaHu KOpHs. TpaHCOpPT BOABI U
MUHEpAJbHBIX BEUIECTB B PACTEHUHU (COCYIbl APEBECHUHBI) — BOCXOASIIUN TOK.
Hcnapenue Boabl yepe3 cTedenb U TUCTh (TpaHcnupanus). Perynsamnus ucnapenus
BOJIbI B paCTCHUH. BiusHUE BHEIIHUX YCJIOBHM Ha UCIAPEHHE BOABI. TpaHCHOpPT
OpraHMYECKUX BEIIECTB B PACTCHHH (CUTOBUIHBIC TPYOKH 1y0a) — HUCXOIAIIUN
Tok. llepepacnpeneneHre M 3amacaHue BEIIECTB B pacTeHHH. Brinenenue y
pacrenuid. JIucronan.

PocT u pa3BuTHE pacTeHus.

[Ipopacranue cemsiH. YcioBus mpopactanusi ceMsiH. lloaroroBka ceMsiH K
noceBy. Pa3Butue npopocTKoB.

Oo6pazoBatenbHbie TKaHU. KoHyc HapacTaHus moOera, pocT KOHUYMKA KOPHS.
Bepxymuieunslii 1 BcTaBOUHBIA pocT. POCT KOpHS U CcTEOJsl B TONIIUHY, KaMOUil.
OO6pa3zoBaHue TOMMYHBIX KOJEI[ Y APEBECHBIX pacTeHuid. BausiHue GUTOropMOHOB
Ha pocT pacTeHusi. PocToBble ABMXKEHUA pacTeHUil. Pa3BuTre nmodera u3 moykwu.

Pa3smHoxxeHne pacteHuii u ero 3HaueHue. CeMeHHOe (TeHepaTHBHOE)
pasMHOXkeHUEe pacteHuil. [[Betkm wu couBerusi. OmnbuieHue. llepekpécTHoe



ombuleHHWE (BETpPOM, IJKMBOTHBIMH, BOJIOM) U camoomnbuieHHe. J[BoiiHOoe
oriogoTBOpeHue. HacnenoBanue npu3HakoB 000MX pacTEHUI.

BereratuBHoe  pa3sMHOXEHHE  IIBETKOBBIX  pacTeHHUH B MPHUPOJIE.
BereratuBHoe pa3sMHOXKeHUE KyIbTypHbIX pacteHuid. Kionsl. CoxpaHeHue
MPU3HAKOB MATEPUHCKOTO pacTeHHsA. XO3SMCTBEHHOE 3HAYCHHE BET€TaTUBHOTO
pPa3MHOKEHHUSI.

Jlabopamopnusie u npakmuueckue padomul.

HaGmronenue 3a pocToM KOpHS.

HaGmonenue 3a poctom mobera.

Omnpenenenre Bo3pacTa JepeBa Mo CIUIY.

W3ydeHnue ponu peIXJIICHUS IS TbIXaHHs] KOPHEH.

Omnamenne  mpuéMaMu  BET€TAaTUBHOTO  Pa3MHOXKCHHS  pPacTCHHM
(uepeHKOBaHHE TIO0ErOB, YEPEHKOBAaHUE JIMCTREB M JIpYyrHe) Ha TpUMEpPE
KOMHATHBIX pacTeHHUH (TpaleCKaHIIUs, CEHIONuUs, OCTOHHS, CAHCEBbEpa U JIPYTHe
pacTeHus).

OmnpeneneHre BCXOXKECTH CEMSIH KYJIBTYPHBIX PACTEHUH U TIOCEB UX B TPYHT.

Habmronenmne 3a pocToM W pa3BUTHEM IBETKOBOTO PACTEHUS B KOMHATHBIX
ycIoBHsIX (Ha mpumepe (Hacosid WK MOCEBHOTO TOpoxa).

Omnpenenenre ycloBUN MPOPACTAHUS CEMSIH.

7 KNACC

1. Cucrematudeckue rpynnbl pacTeHH

Knaccuduxkanus pacrenuid. Buj kak OCHOBHasi cUCTeMaTHUYecKasi KaTeropHs.
Cucrema pactuTenbHOro Mupa. Husmire, BeICcIIME CIIOPOBBIE, BHICIINE CEMEHHBIC
pacteHust. OCHOBHBIE TaKCOHBI (KaTeropuu) CHCTEMATUKU pAacTeHUM (LapcTBO,
OTJeN, KIacc, MOPSIOK, CEMENCTBO, poa, Bua). McTopust pa3BUTH CUCTEMATUKH,
OIMKMCAaHKE BUJIOB, OTKPHITHE HOBBIX BHIOB. POJIb cicTeMaTHKu B OMOJIOTHH.

Husmme pacrerus. Bopopociau. OOmas XapaKTepHCTHKAa BOJOPOCIEH.
OnHOKIETOYHBIE M  MHOTOKIETOYHBIE 3ei€Hble Boaopocin. CTpoeHue u
KU3ZHEACATEIbHOCTh 3€JEHBIX Bojmopociieil. PazMHOKeHHE 3elIE€HBIX BOAOPOCIEH
(6beciomoe m mosioBoe). bypele W KpacHbIe BOJOPOCIH, HUX CTPOCHHUE H
KU3ZHEACATEIbHOCTh. 3HAUEHUE BOJOPOCIIEN B MPUPOAE U KU3HH YETIOBEKa.

Briciine copoBbie pactenusi. MoxoBuanbeie (Mxu). O0mas xapakTepucThKa
MxoB. CTpoeHHWE © IKU3HENESITCIBHOCTh 3€JIEHBIX M C(ParHOBBIX MXOB.
[Ipucrnoco0ieHHOCTh MXOB K KU3HM Ha CWIBHO YBJIQXXKHEHHBIX I[OYBaXx.
Pa3MHOXkeHrEe MXOB, IIUKI Pa3BUTHUS Ha MpPUMEPE 3€JEHOr0 MXa KYKYIIKHH JIEH.
Ponp Mx0B B 3a00maunBanum mouB u TopdoodpazoBanuu. Mcnonb3oBanue Topda
Y MIPOJYKTOB €ro MepepadoTKU B XO34MCTBEHHOU JIESITEIIbHOCTH YeJIOBEKa.



[TnaynoBuaueie (I1naynsi). XBomeBuanbie (XBoru), [lanopoTHUKOBUIHBIE
(ITamopoTHUKR). O6mmas XapaKTePUCTHUKA. VYcnoxHenue CTPOCHUS
MarnopoTHUKOOOPA3HbIX pacTeHUW 1O CcpaBHEHUIO ¢ Mxamu. OcoOeHHOCTH
CTPOCHHMSI U SKU3HENEITEIBHOCTH IUJIAYHOB, XBOILIEHW U  MAanOpPOTHUKOB.
Pa3smHoxxeHune mnanopoTHuKooOpa3HbIX. [lukn pa3BuTus mnamnopotHuka. Pounb
JIPEBHUX MaNOPOTHUKOOOPA3HBIX B OOpa30BaHMM KAMEHHOTO Yris. 3Ha4YeHUE
MarnopoOTHUKOOOPA3HBIX B IPUPO/JIE U KU3HU YEJIOBEKA.

Briciiue ceMennbie pacTeHus. ['omocemennble. OOImias XapakKTepHUCTHKA.
XBoiHBIE pacTeHusi, uX pasHooOpaszue. CTpoeHHE U KUZHEICITEIHHOCTh
XBOWHBIX. Pa3MHOXeHUE XBOWHBIX, IIUKI Pa3BUTHS HA MPUMEPE COCHBI. 3HAUCHUE
XBOWHBIX PACTCHHI B IPUPOJIC U )KU3HU YEJIOBEKA.

[TokpeiToceMeHHble  (IIBETKOBBIE) pacTeHus. OOmas XapaKTepUCTHKA.
OCcoOEHHOCTH CTPOCHHUS U KU3HEEITEIIbBHOCTH MOKPBHITOCEMEHHBIX KaK Hanbosee
BBLICOKOOPTaHM30BAaHHOW TPYMIMBl PAacTeHU, HUX TOCIOJACTBO Ha 3emIe.
Knaccuduxaiys TOKPBITOCEMEHHBIX pacTeHUi: Kiacc JIBymonbHBIE M KJacc
Onuononbubie. [lpu3Haku kmaccoB. [lukim  pa3BUTHS  TTOKPHITOCEMEHHOTO
pacTeHus.

CemelicTBa TOKPBITOCEMEHHBIX (I[BETKOBBIX) pAaCTeHUN (M3y4darTCs TpU
CEeMENCTBA PACTEHUI O BHIOOPY YUHUTENS C YUETOM MECTHBIX YCIOBHUH, MPU 3TOM
BO3MOKHO M3y4yaTh CEMEHCTBA, HE BOLIEAIINE B IEPEUYCHb, €CIIM OHH SIBISIOTCS
HauboJee pacIpOCTpPaHEHHBIMU B JTAHHOM peruoHe). XapakTepHble MPU3HAKH
ceMeiicTB kiacca JIBynonbHbie (KpectonBernnie, unu Kamyctaeie, Po3onBeTHbIe,
wi Po3oBbie, MoTbUIbKOBBIE, WU boOoBbIe, [lacinéHoBbie, CI0KHOIIBETHBIE, WU
ActpoBbie) u kiacca OpHopoinbHble (Jlwieinble, 3nmaku, Win MSTIUKOBBIE).
MHoroo6pa3ue pactenuii. JlukopacTtymue npeacTaBuTean ceMeicTs. KynbrypHbie
PEACTaBUTENIN CEMEICTB, UX UCIIOJIb30BAHUE YEIIOBEKOM.

Jlabopamopnsie u npaxmuueckue padomeal.

N3ydyenne  CTpoeHUsT  OJHOKJIETOYHBIX  BOJOpociedl (Ha  mpumepe
XJIAMUIOMOHA/Ibl U XJIOPEJLIIBI).

N3ydeHne cTpoeHUs] MHOTOKJIETOYHBIX HUTUYATBIX BOJOpPOCIEH (Ha mpumMepe
CIIUPOTHUPHI U YIIOTPUKCA).

N3ydeHre BHENIHErO CTPOEHUSI MXOB (Ha MECTHBIX BUAAX).

N3ydeHne BHEUTHErO0 CTPOSHHUS MAIOPOTHUKA MJIU XBOIIIA.

N3ydeHre BHEIIHETO CTPOCHUSI BETOK, XBOM, IIMIIIEK U CEMSIH TOJIOCEMEHHBIX
pacTeHuil (Ha mpuMepe eNr, COCHbI WIH JINCTBEHHULIBI ).

N3ydeHre BHENTHETO CTPOEHUS TOKPHITOCEMEHHBIX PACTCHHIA.

N3yuenne npu3HakoB  TmpenacTaBuTesied  cemeuncTB:  KpectouBeTHbie
(Kamycthebie), PozousetHbie (Po3oBsie), MoTbuibkoBbie (boboBbie), [lacnénoBeie,



CnoxnotBetHbie (AcTpoBsie), Jluneitnbie, 3naku (MATIUKOBBIE) Ha TepOAPHBIX U
HaTypaiabHBIX 00pa3lax.

Onpenenenue BUAOB pacTeHUid (Ha mOpuMepe TpEX CEMEICTB) ¢

MCIIOJIb30BAaHUEM OINPECIUTENEH PACTEHUI WM ONPEIETUTENbHBIX KAPTOYEK.
2. Pa3BuTHe pacTUTeJBbHOI0 MUpa Ha 3eMJe

DBOJIIOLIMOHHOE Pa3BUTHUE pPACTUTENBHOr0 Mupa Ha 3emue. CoxpaHEeHHE B
36MHOU KOpE pacTUTEIbHBIX OCTATKOB, MX H3y4deHHUe. «OKuBbIE HCKOIAaeMbIE»
pacTuTenbHOro napctsa. KusHp pacteHuid B Boje. IlepBbie Ha3eMHbIE pacTeHUS.
OcBoeHue PACTEHUSIMU CYIIHU. DTamnbl Pa3BUTHS HA3€MHBIX PACTEHUN OCHOBHBIX
CHUCTEMAaTHUYECKHUX TpyIl. BeiMepiiiue pacTeHus.

IKCKypcuu unu 6u0eo0IKCKypCuu.

Pa3BuTue pacTutenbHOro Mupa Ha 3emiie (3KCKypCHusl B MaJIEOHTOJIOTUUECKHM
WIH KpaeBeaueCKuil My3eil).

3. PacTreHusi B NpUPOAHBIX CO00IIECTBAX

Pacrenus u cpena oburanus. Dkonorudeckue Gaxropel. PacTeHus u ycioBus
HEXMBOU MPUPOJIBI: CBET, TEMIIEpATypa, Biiara, arMochepHbiid Bo3ayx. PacTtenus u
YCIIOBUSL KUBOW TPHUPOABI: MPSMOE U KOCBEHHOE BO3JEHCTBHE OPraHW3MOB Ha
pactenus. [lpucnocoGneHHOCTh pacTeHuil K cpene obutanus. Bzaumocssizu
pacTeHuil Mex a1y co0O0l U C IPyTUMHU OpraHU3MaMu.

PacturensHbie cooOmiectBa. BuioBOW cocTaB pacTUTENBHBIX COOOIIECTB,
npeoOianapmue B HHUX pacTeHusa. PacmpeneneHue BUAOB B PAaCTUTEIBHBIX
coobmiectBax. Ce30HHBIE H3MEHEHUS B JKU3HH PACTUTEIBHOTO COOOIIECTBaA.
CMeHa pacTUTENbHBIX COOOIIECTB. PacTUTENbHOCTh (PacTUTEIBHBIM TMOKPOB)
npupoaHbIX 30H 3emiuu. Diopa.

4. PacTeHUs M YeJ10BeK

KynbTypHble pacTeHUss U UX TpoucxoxaeHue. LleHTpbl MHOT00Opasusi u
NPOUCXOKACHUS KYJIbTYPHBIX pacTeHui. 3emuenenue. KynbTypHble pacTeHUs
CEIbCKOXO3AMCTBEHHBIX  yrOAWN: OBOIIHBIE, IIJIOJOBO-ATOAHBIE, IOJIEBHIE.
Pactenust ropoga, ocodGeHHOCTh ropojackoi ¢uopsl. [lapku, gecomapku, CKBEpSI,
Oorannyeckue canbl. JlekopaTuBHOE IIBETOBOACTBO. KOMHATHBIE pacTeHWs,
KOMHATHO€E LIBETOBOJACTBO. lIlocneacTBus AeATENBHOCTH YEI0BEKAa B SKOCHCTEMAX.
Oxpana pacTUTeNbHOrO MHUpa. BoccTaHOBIEHHWE YHCIEHHOCTH PEIKUX BHUAOB
pacteHuii: oco6o oxpaunsiembie npupoansie Tepputopuun (OOIIT). Kpacnas kHura
Poccun. Mepsl coxpaHeHHs! paCTUTEIBLHOTIO MUPA.

IKeKypcuu unu 6u0eoIKCKypcuu.

N3yuenne cenbCKOX035UCTBEHHBIX PACTEHUN PETHOHA.

N3ydenne cCOpHBIX paCTEHUN PETrMOHA.

5. I'pudbl JIumaiinuku. bakrepun



I'pubpl. OOmas xapakrepuctuka. Illngnouneie rpubbl, UX CTPOECHHE,
NUTaHUuE, POCT, pa3MHOkeHHEe. CbenoOHbIE U  sAOBUTBIE TpuObl. Mepbl
npouiakTUK 3a00JIeBaHUM, CBSI3aHHBIX C TrpuOaMH. 3HAUYEHHE NUIANOYHBIX
rpu0OB B TNPUPOAHBIX COOOIIECTBAX W JKU3HU desoBeka. [IpombliieHHOE
BBIPAILMBAHKE UISTIOYHBIX TPUOOB (IIIAMITUHBOHBI).

[InecueBbie rpuObl. [IpoxxkeBble TpuObl. 3HaY€HUE IUIECHEBBIX H
IpOACOKEBBIX T'puOOB B MpPUPOJE U SKU3HM  4YelloBeKa (muiueBas U
(apmarnieBTHUECKasi IPOMBIIUIEHHOCTb U APYTHE).

[Tapa3zutnyeckue rpudsl. PaznooOpasue 1 3HaU€HHE MAPA3ZUTHUECKUX TPUOOB
(rosoBHsI, cIOPBIHbS, GUTOPTOpA, TPYTOBUK U Apyrue). bopbda ¢ 3aboneBaHusIMH,
BBI3bIBAEMBIMH MAPa3UTHYECKUMU IPUOaAMU.

JInmaiHUKY — KOMIUIEKCHbIE opraHu3Mbl. CTpoeHue numaiHukoB. [Tutanue,
pPOCT U Pa3MHOKEHHE JIMIIAHHUKOB. 3HAYEHUE JTUIIAWHUKOB B NPUPOJAE U KU3HU
YeJioBeKa.

baktepun — nosinepubie opranu3Mmbl. OOmias xapakTepucThKa OaKTEpHil.
bakrepuanwhas kietrka. PasmHoxxenume Oaxrtepuii. PacmpocTtpaneHue OakTepuil.
PazHooOpa3ue Oaxtepuii. 3HaueHue OaxkTepuili B MNPUPOJHBIX COOOIIECTBAX.
bonesnerBopHbie OakTepuu U Mepbl MPOPMIAKTUKUA 3a00J€BaHUN, BBI3BIBAEMBIX
Oaktepusimu. baktepum Ha cinyxOe y dYenoBeka (B CEIBCKOM XO3sICTBE,
IPOMBILUIEHHOCTH).

Jlabopamopnuvie u npakmuueckue padomaul.

W3ydyeHue CTpoeHHs OAHOKIETOYHBIX (MyKOp) ¥  MHOI'OKJIETOYHBIX
(MEeHUIINILT) TUIECHEBBIX TPHUOOB.

W3ydyeHue cTpoeHMs IUIOAOBBIX TeN LUISHOYHBIX I'pUOOB (WIM H3yueHUE
IIJISTIOYHBIX TPUOOB HA MYJISIKAX).

N3yueHune cTpoeHus TUIIATHUKOB.

Nzyuenne ctpoenus 6akTepuii (Ha TOTOBBIX MUKpOIIpEraparax).

[IJIAHUPYEMBIE PE3VJIBTATBEI OCBOEHMUS ITPOTPAMMEI T10
BHOJIOT' M HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUS
(FA30BbII YPOBEHB)

OcBoenne yuyeOHOro npeamera «buonorus» Ha ypoBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs JOJDKHO OOECMEYUTh JOCTHIKEHUE CIEAYIONUX O0ydJaromuMHUCS
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI



JInuHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOrpaMMBbI 10 OMOJIOTUU OCHOBHOTO
oOmero  o0pa3oBaHMsl  JIOJDKHBI  OTpa)kKaTb  T'OTOBHOCTh  OOyYaromImxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMd U
paclIMpeHre OmbITa JEATEIbHOCTH Ha €€ OCHOBE M B IPOLECCE pealu3aluu
OCHOBHBIX HaIpPaBJICHUN BOCIIUTATEIIHLHOU NESITEIHLHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHUBHON COBMECTHOM JIESITEIIBHOCTU MIPH BBITIOTHEHUU
UCCJIEeI0BAHUN U MMPOEKTOB, CTPEMJICHUE K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIIH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

OTHOIIIEHHE K OMOJIOTUU KaK K BaXXHOW COCTaBIISAIONIEH KYJIbTYpPhl, TOPIOCTh
3a BKJIAJl POCCUMCKUX U COBETCKUX YUYEHBIX B Pa3BUTHE MUPOBOM OHMOIOTMYECKOM
HAyKU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

TOTOBHOCTh OIICHUBATh MOBEJACHUE W TOCTYNKHU C TMO3UIMHA HPABCTBEHHBIX
HOPM M HOPM 9KOJIOTHYECKON KYJIbTYPHI;

NOHMMAaHHE 3HAYUMOCTH HPABCTBEHHOTO ACIEKTa JESITENIbHOCTH YelIOBEeKa B
MEJUIIUHE U OMOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

NOHUMAaHHE pPOJU OHOJOTUU B (POPMUPOBAHUU OSCTETUUYECKON KYJIBTYpPHI
JUYHOCTH;

5) ¢pusnuyeckoro BOCHUTAHUSA, (POPMHUPOBAHUS KYJbTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIArONOJIyYHs:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO U YCTAHOBKA Ha 3J0pPOBBIN
o0pa3 KU3HU (3I0pPOBOE MHUTAHHE, COOJIOICHNE TUTUEHUYECKUX TPABUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryJsipHas (Qu3nYecKas
AKTUBHOCTB);

OCO3HAHHE TOCIEACTBUI M HENMpPUSITHE BPEAHBIX MPUBBIYCK (yHOTpeOiieHue
aJIKOTOJIS, HAPKOTHUKOB, KypeHHE) W HUHBIX (GopM Bpena s (HU3UYECKOTO U
IICUXUYECKOTO 370POBBS;

coOIrroicHUEe TIpaBUJI 0€30MMaCHOCTH, B TOM YHCJIIC HABBIKA 0€30MacHOTO
MOBEJICHUS B IPUPOJITHOMN CPEJIE;

chOpMHPOBAaHHOCTh HaBBIKA pedIeKcuu, yrpaBlieHHe COOCTBEHHBIM
AMOIMOHAIBHBIM COCTOSTHUEM;

6) TPY10BOr0 BOCIIMTAHMS

AKTUBHOE YyYacTU€ B pPEUICHUHM MPaKTHYECKUX 3afady (B paMKax CEMbH,
oOpa3oBaTeIbHON OpPraHU3aIlfK, HACEJICHHOTO ITYHKTA, Kpas) OMOIOTHYEcCKON H
AKOJIOTUYECKON  HampaBJIE€HHOCTH, UWHTEPEC K MPAKTUYECKOMY HU3YUYEHUIO
npodeccuid, CBA3aHHBIX C OMOJIOTHEH;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:



OpUEHTAIIUSl HAa MPUMEHEHUE OMOJIOTHUYECKUX 3HAHUM MpPU PEIICHUH 3a7a4 B
00J1acTH OKPYXaIOIIeH Cpenbl;

OCO3HAHHUE PKOJIOTMYECKUX MPOOJIEM U MyTEeH UX PEIICHUs;

FOTOBHOCTh K YYacTHUIO B MPAKTHYECKOW AEATEIBHOCTH SKOJIOTUYECKOU
HANpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

OpUEHTAIMSI HAa COBPEMEHHYI0 CHCTEMY HAy4YHBIX TMpEJCTaBICHUN 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aWMOCBS3SX YEJIOBEKa C
IIPUPOTHOUN U COLIMAJIBHOM CPENION;

NMOHUMAHHUE POJM OHOJOTHMYECKOM Haykh B (POPMHPOBAHMHU HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOU J1I0O03HATEILHOCTH, MHTEpEca K OMOJOTMYECKOM Hayke,
HABBIKOB MCCJIE0BATEIILCKON IEATEIbHOCTH;

9) aganTannu 00y4arouerocss K M3MeHSIIOIUMCSH YCIA0OBHAM COUMATBHOM
U NPUPOIHOH CPeabI:

aJIcKBaTHasl OLIEHKA U3MEHSIOIIUXCS YCIIOBU;

NpUHSATHE pelieHus (MHIWBUAYaJbHOE, B TPYIIE) B HU3MEHSIOMIUXCS
YCJIOBHSIX HA OCHOBaHWHU aHAJIU3a OMOJIOTHYECKON HH(POpMAITUH;

IJIAHUPOBAHUE JIEMCTBHUM B HOBOM CHUTyallUM HAa OCHOBaHWM 3HAaHUU
OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

METANPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl 1O  OHOIOTHUH
OCHOBHOTO 00111ero o0pa3oBaHusl, JOJKHBI OTPaXXaTh OBJAJACHHE CICAYIOIIUMHU
YHUBEPCAIbHBIMU YU€OHBIMU ICUCTBUSIMU:

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

1) 6a30Bble JJOrH4YecKHe JAeicTBUS:

BBISIBIIATE M XapaKTePHU30BaTh CYIIECTBEHHBIC IPU3HAKA OHOJIOTHYCCKHUX
00BEKTOB (SIBIICHU);

yCTaHABIIMBATh CYIIECTBCHHBIN IPU3HAK KIACCH(PUKAIUU OHOIOTHUSCKUX
00OBEKTOB (SIBICHWM, IPOIIECCOB), OCHOBAHHUSA JUIi OOOOIICHUS W CpPaBHCHHS,
KpUTEPHUH MPOBOJIUMOTO aHAIU3A;

C Y4ETOM TPEITIOKEHHON OMOJIOTHYECKOM 3a/1aud BBISIBIIATH 3aKOHOMEPHOCTH
U TIPOTHBOPEYHMS B pacCMaTpuBaeMbIX (akTax W HAOIIOJCHHUAX, TNpeaiaraTh
KPUTEPHUH JIJIs1 BBISIBICHUS] 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;

BBIABIIATH JePUUIMUTHI UHPOPMAIIMHU, JAHHBIX, HEOOXOIMMBIX JIA PEIICHUS
MMOCTABJICHHOM 3a/1a4H;



BBISIBIIATh NPUYUHHO-CIICACTBEHHBIE CBSI3M IMPH H3yUYEHUU OHMOIOTHYECKHUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HMCIOIB30BAaHUEM JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUCHUI MO aHaJOruH, (HOpMyIHpOBaTh
THIIOTE3BI O B3aUMOCBSI3AX;

CaMOCTOSAITEJIbHO BBIOMpATh CHOCOO pelieHus Y4eOHOMW OMOJIOTHMYecKon
3a7ayu  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB pEIIeHMs, BbIOMpaTh Haubosee
MOJIXOSIINNA ¢ y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHEB).

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

GopMynupOBaThH BOMPOCH, (PUKCUPYIOIIUE pa3pblB MEXKAY pEaTbHBIM |
’KEJaTeIIbHBIM COCTOSTHUEM CUTYallud, O0BEKTa, 1 CAMOCTOSTETIFHO YCTaHABINBATh
MCKOMOE U JIaHHOE;

dopmMupoBaTh THUMOTE3y 00 WCTHHHOCTH COOCTBEHHBIX CYXKICHUH,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHEHUE;

NPOBOJIUTH 10 CaMOCTOSATEIPHO COCTABICHHOMY IUIaHy HaOJIOJIEHUE,
HECIIO)KHBI ~ OMOJIOTUYECKUH DKCIEPUMEHT, HEOOJbIIOe WCCIEAOBaHUE I10
YCTAaHOBJICHUIO OCOOEHHOCTEW OMOJOrH4YecKOro 00bekTa (mpolecca) M3y4eHHs,
NPUINHHO-CJICJICTBEHHBIX CBSI3¢H W 3aBUCHUMOCTEH OHMOJIOTHUECKUX OOBEKTOB
MEXITy CO00M;

OLICHMBATh HA TPUMEHUMOCTH U JIOCTOBEPHOCTh MH(MOPMAIIHUIO, TTOJTYyUYECHHYIO
B XO7I¢ HaOJIIO/IEHUS U SKCTIEPUMEHTA;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJBI IO pe3yJibTaTaM
POBEIEHHOTO HAOJIONECHUSI, DKCIEPUMEHTa, BIAJCTh HHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH TOJYYCHHBIX BBIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXXHOE  JajbHEHIee pa3BUTHE OHOIOTHMYECKHUX
IPOIIECCOB M MX TMOCIE/CTBUS B AaHAJIOTUYHBIX WJIM CXOAHBIX CUTYAIUSX, a TAKXKe
BBIIBUTATh MPEATION0KEHHS 00 UX PA3BUTHHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

3) paboTa ¢ unopmaumeii:

OPUMEHATh PA3IUYHbIE METO/bI, HHCTPYMEHTBl M 3alpoChl MPHU IMOUCKE U
otOope Omonmornyeckoi MHGPOPMAIMU WIM JAHHBIX M3 HCTOYHUKOB C Y4ETOM
MpeITIOKEHHOW YueOHOM OMOJIOrHYeCcKoi 3a1auu;

BBIOMpATh, AaHAJIW3UPOBATh, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
OHoNOrnuecKyo HHPOPMAIUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHNUS;

HaXOJIWUTh CXOJHbIE apryMeHTHI (MTOATBEP)KIAIOLINE WM ONPOBEpPraroIine
OJIHY U Ty € HJICI0, BEPCHIO) B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (QOpMy  MpeICTaBICHHUS
uHbOpMaAIllUl U WJUIIOCTPUPOBATH peEIllaeMble 3aJaud HECJIOKHBIMU CXEMaMH,
auarpaMmMamu, HTHOU rpadukoil 1 uXx KOMOMHAILIUSAMU;



OLICHMBATh HaAEKHOCTh OMOJOTrMYECKOM HMH(POPMALMK 10 KPUTEPHSIM,
MPEII0KEHHBIM YUUTEIEM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSITEIBHO;
3allOMUHATh U CUCTEMATU3UPOBATH OMOJOTMUECKYI0 HHPOPMALIHIO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) oOmenmne:

BOCIIPUHUMATH U (DOPMYJIUPOBATH CYXKIACHUS, BhIpakaTh YMOIIMHU B MPOIECCE
BBITIOJTHEHUS MPAKTUYECKUX U JTa0OPATOPHBIX padoT;

BbIpaXXaTh ce0s1 (CBOIO TOUKY 3pEHMS) B YCTHBIX U MUChbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOaJdbHBIE CpEACTBA OOIICHUS, TMOHMMAaTh 3HAYCHUE
COIIMAJIPHBIX 3HAKOB, 3HATh U PacCMO3HABATh MPEANOCHUIKM KOH(PIMKTHBIX
CUTyaIui U cMsIT4aTh KOH(QIUKTHI, BECTH MIEPETOBOPHI;

MOHUMATh HAMEPEHHS JPYTUX, MPOSIBISATH YBaXKUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU opme hopMyIUpOBaTh CBOM BO3PAKEHHS;

B XOJl¢ Auajora W (WIM) AUCKYCCHHM 3aJaBaTh BOMPOCHI IO CYIIECTBY
o0cyxaaeMoi OMOJIOTHYECKOM TEeMbl M BBICKAa3bIBATh HJICH, HAIlCJICHHBIC Ha
pereHrne OMOIOrHYecKOor 3aa4M U ToJI/IepKaHre 0aroKenaTeIbHOCTH OOIICHMS;

COTIOCTaBJISITh CBOM CYXKJICHUS C CYXACHUSMU JPYTHMX YYaCTHHKOB JHAIOra,
O0OHapy’KHUBATh PA3IMYUE U CXOACTBO MMO3UIIHIA;

nyOJIMYHO TPEACTaBIATh PE3yJbTaThl BBINOJIHEHHOTO OHOJIOTHYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOEKTA);

CaMOCTOSITEJIbHO  BbIOMpaTh ¢GopMaT BBICTYIJIEHUST C Yy4€TOM 3ajad
NPE3EHTAIMd U OCOOCHHOCTEW ayJAMTOPHUH M B COOTBETCTBUU C HUM COCTABIIATH
YCTHBIEC U TUCBMEHHBIE TEKCTHI C UCIIOIH30BAaHUEM UILUTFOCTPATUBHBIX MaTEPUAJIOB.

2) coBMecTHAasl 1esSITeJIbHOCTD:

MOHMMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHON U WHIWBUIYAIbHOU
paboThl MpHU pEeNIeHUH KOHKPETHOW OMOJOTHYECKON mpoOJieMbl, 0OOCHOBBIBATH
HEOOXOIUMOCTh MPUMEHEHHUs TPYMIOBHIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH
MTOCTaBJICHHON YUeOHOM 3a1a4u;

OpUHUMATh 1e€JIb COBMECTHOM JESTEIbHOCTH, KOJUIEKTUBHO CTPOMUTH
JIEUCTBUS O €€ JOCTIKEHUIO: PACTIPENesiTh POJIM, TIOTOBAPUBATHCS, 00CYKIAThH
MPOIIECC M PE3YIbTAT COBMECTHOM pabOTHI, YMETh 0000IIaTh MHCHHUSI HECKOJBKUX
JMONEH, TMPOSBISATH TOTOBHOCTh  PYKOBOAHWTH,  BBIMONHITH  MOPYYCHUS,
MOTYNHSATHCS,

TUTAHUPOBATH OPTAaHU3AIMIO COBMECTHOW pabOTHI, OMPELISITh CBOIO POIIh (C
y4€TOM NPEANOYTEHUM M BO3MOXKHOCTEH BCEX YYACTHMKOB B3aUMOJICUCTBUS),
pacmpenemnsaTh 3aJadd MEXAy WICHAMH KOMAaHIbI, y4acTBOBATh B TPYIIOBBIX
dbopmax paboTsl (00CYy)IeHHs], 0OOMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U UHBIE);



BBIMOJHATh CBOIO YacThb PabOThl, JOCTHIaTh KaueCTBEHHOrO pe3yjbTaTa IO
CBOEMY HAIPABJICHUIO U KOOPAMHUPOBATH CBOU IEUCTBUA C NPYIMMU UJICHAMU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOUIMH NOPOAYKT HO KPHUTEPHUSM,
CaMOCTOSITEILHO c(hOpMYIMPOBAHHBIM y4aCTHUKAMU B3aUMOJICHCTBUA,
CpPaBHUBATH PE3YJIbTATHl C UCXOAHOU 3aa4ed U BKJIAJ KaKJIOI'0 4JIeHAa KOMaH/bl B
JOCTUXKEHUE pe3yIbTaTOB, pa3AeyiiaTh c(epy OTBETCTBEHHOCTH M MPOSBIATH
TOTOBHOCTH K IIPEIOCTABICHUIO OTYETA IIEPE] IPYIIION;

OBJIAJICTh CUCTEMOW YHMBEPCAJIbHBIX KOMMYHUKATUBHBIX JCUCTBUM, KOTOpas
oOecreynBaeT CPOPMUPOBAHHOCTh COLMAIBHBIX HABHIKOB M SMOIMOHAIBHOIO
MHTEJUIEKTa 00yYaroIuXCsl.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIC ACHCTBHUS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI IS PEIICHUS B XU3HCHHBIX W YYCOHBIX CHUTYyaIlUsX,
UCIIOJIb3YsI OMOJIOTMYECKUE 3HAHHUS,

OPUEHTUPOBATBCA B  PA3IMYHBIX  IOAXOJAaX  TNPUHATHS  PCIICHHM
(MHIUBUAYATBHOE, IPUHATHE PEUICHHS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITETTFHO COCTAaBJISITh QJITOPUTM PEIICHUs 3aaadu (WIM €ro 4YacTh),
BBIOMpATh CHoco0 perieHus ydeOHOW OWOJOTrMYecKoW 3adauu ¢ y4ETOM
UMECIOIINXCS PEeCypCcOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npejiaracMble BApHAHTHI PEIICHUI;

COCTaBJISITh IUIAH JMEWCTBUH (IUIaH peanu3alii HaMEYCHHOTO aJrOpUTMa
pellleHus1), KOPPEKTHPOBATh MPEIJIOKEHHBIA aITOPUTM C YYETOM TMOJYYICHUS
HOBBIX OMOJIOTHYECKUX 3HAHUM 00 N3ydyaeMoM OMOJIOTHYECKOM OOBEKTE;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJIBLHBII UHTEJIEKT:

BJIQ/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIUU U PEIICKCUY;

JaBaTh OIICHKY CUTYAIlMU U TIpeJiaraTh TIaH €€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT U MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
IpU pPEIICHUH Yy4eOHOW OMOJOTWYECKOW 3ajaud, aJanTUpPOBaTh pEIICHHE K
MEHSIOIIUMCS 00CTOSITEIbCTBAM;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHUS  (HEIOCTIDKCHHS)  PE3YJIbTaTOB
JESTENHHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY ONBITY, YMETh HAaXOJWTh
MMO3UTUBHOE B MTPOM3OIIC/IICH CUTYaIINN;

BHOCUTh KOPPEKTUBHI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
W3MCHUBIIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3y/IbTaTa IEJIA U YCIIOBUSM;



pasnuyarh, Ha3bIBATh U YNPABIATh COOCTBEHHBIMH SMOLMUSAMU U 3MOLUAMHU
APYTHUX,

BBISIBIIATh M aHAJTM3UPOBATH IPUYHUHBI SMOLIN;

CTaBUTh CeOsl HA MECTO JIPYTrOro 4esloBeKa, IOHUMAaTh MOTUBBI U HAMEpPEHUs
ApYToro,

PErylIMpoBaTh CIIOCOO BBIPAXKEHUS SIMOLIUH.

IIpunsiTHe ceds U APYrux

OCO3HAaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, EM0 MHEHUIO;

NpU3HABaTh CBOE MPABO HA OUIMOKY M TaKO€ K€ MPaBo JIPyroro;

OTKPBITOCTH ce0€ U IPYTUM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIaJIETh CHUCTEMOM YHUBEPCAIbHBIX YYEOHBIX PETYJIATUBHBIX JEUCTBUA,
KoTopasi obOecneunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTpEHHSI MO3UIUS JTUYHOCTH ), ¥ KUZHEHHBIX HABBIKOB JTUYHOCTHU (yIpPaABICHUS
co00M, CaMOJIUCUHUIIIIUHBI, YCTOWYUBOTO MTOBEJACHUS).

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pE3yNbTaThl OCBOCHHUS MPOTpaMMbI MO OWOJIOTHMH K KOHILY
oOy4denus 6 5 knacce:

XapaKTepu30BaTh OWOJIOTHIO KaK HAyKy O >KMBOM MPUPOJE, Ha3bIBAThH
IPU3HAKU KUBOTO, CPABHUBATH OOBEKTHI )KUBOW U HEKUBOM MPUPOJIBI;

NEPEUUCIISATh MCTOYHUKH  OWOJIOTMYECKUX 3HAHHWM, XapaKTepu30BaTh
3HaueHHWEe OWOJIOTMYECKUX 3HAHUU I COBPEMEHHOTO 4YeJoBeKa, mpodeccud,
CBsI3aHHBIE ¢ Ononoruei (45 npodeccuii);

MPUBOJIUTH NIPUMEPHI BKJIaAa poccuiickux (B Tom uucie B. . Bepnaackuii,
A. JI. UmxkeBckuil) u 3apyOexkHBIX (B TOM dYHCIE ApHUCTOTENb, Teodpacr,
['unmokpar) yu€HbIX B pa3BUTHE OHOJIOTHY;

UMETh TPEJICTABICHHE O BaXHEHIIMX OMOJIOTHYECKUX TMpoOIeccax W
SABJIICHUAX: TWTaHUE, JbIXaHWUE, TPAHCIOPT BEIIECTB, pPa3APAKUMOCTh, POCT,
pa3BUTHE, IBIKEHUE, PA3MHOKCHHE,

NPUMEHSTh OMOJIOTHYECKHEe TEPMUHBI U TTOHATHUS (B TOM YHCIIC: )KUBBIC TEJa,
OWOJIOTHS, DJKOJOTHS, IHUTOJOTHs, aHaTOMUsA, (Qu3nonorus, Ouomoruyeckas
CUCTeMaTHKa, KJIeTKa, TKaHb, OpraH, CHCTEMa OpPTraHOB, OPraHW3M, BHUPYC,
JIBUKEHUE, MUTaHWe, (POTOCUHTE3, JABIXaHWE, BBIICICHUE, PAa3APaKUMOCTh, POCT,
pa3MHOXEHHE, pa3BUTHE, Cpeaa  OOWTaHUs, MPHUPOAHOE  COOOIIECTBO,
HMCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C IIOCTAaBJICHHOW 3ajadyedl U B
KOHTEKCTE;

paziuyarth MO BHEUIHEMY BHUAY (M300pakeHHsIM), CXeMaM M OIMHCAHUSIM
JOSIIEpHBIE W SAEPHBIC OPTaHWU3MBI, PAa3INYHBIE OWOJIOTHYECKHE OOBEKTHI:



pacTeHHs, JKHBOTHBIX, TpHOBI, JHIIAHHUKH, OaKTepUu, NPHUPOJHBIE U
HUCKYCCTBEHHBIE COOOIIECTBA, B3aMMOCBS3M OPraHWU3MOB B MPUPOJHOM U
HCKYCCTBEHHOM Cco00IIecTBaX, npeacrapureneid ¢piaopsl U (payHbl IPUPOAHBIX 30H
3emuid, naHAMA(TH TIPUPOJHBIE U KYJIBTYPHBIE;

NIPOBOAUTEL OIHMCAHWE OpraHu3Ma (pacTeHHUs, XKUBOTHOTO) IO 3aJaHHOMY
IJIaHy, BBIICIATH  CYIIECTBCHHBIC TPU3HAKH CTPOSHUS W TIPOIECCOB
KHU3HEIEATEITLHOCTH OPTaHU3MOB, XapaKTepHU30BaTh OPraHU3Mbl KaK Tella KHBOU
MPUPOABI, TEPEUYUCISITH  OCOOCHHOCTHM  pacTEeHWM, JKUBOTHBIX, TPHOOB,
JTUIIAHUKOB, OAKTEPHUIl U BUPYCOB;

packpeiBaTh TOHATHE O cpeiae oOuTaHus (BOJHOHW, HA3EMHO-BO3IYIITHOM,
NIOYBEHHOM, BHYTPHOPTAaHU3MEHHOH ), YCIIOBHSIX CpEbl OOMTAHMUS,

IPUBOIUTH IPUMEPHI, XapaKTEPU3YIOIIHE MPUCITOCOOIECHHOCTh OPTaHU3MOB K
cpene oOWTaHMsI, B3aUMOCBSI3M OPTaHH3MOB B COOOIIECTBAX;

BBIICIIATh  OTJAWYHMTCIIbHBIC TPU3HAKA TPHPOJHBIX W  HCKYCCTBEHHBIX
COOOIIIECTB;

apryMCHTHUPOBATh OCHOBHBIC TPAaBWJIa IOBEJICHHUS YEJIOBEKAa B IMPUPOJIC U
OOBSCHATH 3HAYCHHUE MPUPOIOOXPAHHON JEATEIHHOCTH YEIOBEKA, aHAIIM3UPOBATH
IJI00JTBHBIC YKOJIOTHYECKUE TIPOOIIEMBI;

PacKphIBaTh pOJib OMOJIOTUHU B IPAKTUUECKOM JESITEIbHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh Ha KOHKPETHBIX NMPHUMEPAX CBS3b 3HAHUN OHOJOTHUU CO
3HAHMSIMU TI0 MaTeMaTHKe, MPEeIMETOB TyMaHUTApHOIO LHKIA, Pa3TUYHBIMU
BUJIAMHU UCKYCCTBA;

BBITMIOJHATH MpPaKTHUYeCcKhe paboThl (MOMCK MHGOPMAIIMHU C KCIIOJIb30BAaHUEM
pa3TUYHBIX HWCTOYHMKOB, OINHCAHHE OpraHu3Ma 10 3aJaHHOMY IUIaHy) |
nabopatopHbeie paboThl (paboTa ¢ MHUKPOCKOIOM, 3HAKOMCTBO C Pa3IWYHBIMU
crioco0amMu U3MEPEHUS U CPAaBHEHHS )KUBBIX O0BEKTOB);

IPUMEHATh METOAbl Ouoyioruu (HaOJMIOICHUE, ONMUCaHHE, KiacCH(pUKAIus,
U3MEepEeHne, SKCIIEPUMEHT): IPOBOJUTEH HAOIO/IEHUS 32 OpraHU3MaMHU, OTHUCHIBATh
OMoJIOrUYecKre OOBCKTHI, MPOLECCHl W SBJICHHUS, BBITOIHATH OHOJIOTHYCCKHI
PUCYHOK U U3MEpPEHNEe OMOIOTHYECKUX 00BEKTOB;

BJIQ/IETh MpUEMaMH pabOTHI C JIYIOH, CBETOBBIM U IIU(PPOBBIM MUKPOCKOTIAMU
MIPU pacCMaTPUBAHUU OMOIOTHYECKUX 00BEKTOB;

coOmoaTh TmpaBuia Oe30macHOro TpyJda Tpu paboTe C y4eOHBIM W
7abopaTOpHBIM  O0OpPY/IOBAaHHEM, XUMHUYECKOH TIOCYZIOH B COOTBETCTBUHU C
WHCTPYKIMSIMU HA YPOKE, BO BHEYPOUHOU JEATEIHHOCTH;

UCIIOJIb30BaTh TPU BBITIOJIHEHUH YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO
JTUTEPaTypy Mo OMOIOTHH, CTIPABOYHBIC MaTepUaibl, pecypchl UHTepHETA;

co37aBaTh THUCHMEHHBIC W YCTHBIC COOOIICHUS, HWCIOJIB3YS TOHITHIHBINA
ammapar u3y4aeMoro paszesia OUOJIOTHH.



[IpenmeTHBIE PE3YNBTATHI OCBOCHHUS NPOrpaMMbl MO OHOJOTMU K KOHILY
oOyueHus 6 6 knacce:

XapaKTepru30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO HAYKY, €€ pa3/elibl U CBA3H
C IPYTMMH HayKaMH B TEXHUKOW;

OPUBOJIUTH MPUMEPHI BKIIaga poccuiickux (B Tom uucie B. B. Jlokyuaes, K.
A. Tumupsszes, C. I'. HaBammn) u 3apy0exHbix yu€Hbix (B ToM uucie P. I'yk, M.
Mabpnuru) B pa3BUTHE HAYK O PACTCHHSX;

NPUMEHATh OMOJIOTUYECKHWE TEPMUHBI U MOHATHS (B TOM 4HCie: OOTaHUKA,
pacTUTeNbHAs KJIETKa, pacTUTeNIbHAsl TKaHb, OPraHbl PaCTeHM, cUcTeMa OpraHoB
pacTeHusi: KOpeHb, MoOer moyka, JUCT, BUJOM3MEHEHHbBIE OpraHbl, I[BETOK, IO/,
CeMsi, paCTUTENIbHbI OpPraHu3M, MUHEpaJIbHOE MHUTAHHE, (POTOCUHTE3, JbIXaHHE,
poCT, pa3BUTHE, Pa3MHOXKEHHE, KJIOH, pa3JApaKUMOCTh) B COOTBETCTBUHU C
MOCTaBJICHHOM 3aJlayeil U B KOHTEKCTE;

OMKCHIBATH CTPOEHUE U KUZHEIAEATEILHOCTh PACTHUTENILHOIO OpraHu3Ma (Ha
pUMepe TTOKPBITOCEMEHHBIX MITH I[BETKOBBIX): TIOTJIONICHHE BOIBI U MUHEPAITEHOE
nuTaHue, (OTOCHMHTE3, JAbIXaHHE, TPAHCIOPT BEIIECTB, POCT, Pa3MHOXKEHUE,
pa3BUTHE, CBSI3b CTPOCHUS BET€TaTUBHBIX U TCHEPATHBHBIX OPTaHOB PACTEHUH C MX
byHKIUAMU;

pa3nuyaTh M OINUCHIBATH KMBBIE W TepOapHbIe SK3EMIUISIPhl PAaCTEHUH IO
3aJlaHHOMY TUTaHYy, YacTH pAcCTEHUW MO H300paKeHUsIM, CXeMaM, MOJEIsSIM,
MYJISKaM, pelibe(HBIM TaOIHIaM;

XapaKTepru30BaTh NMPU3HAKK PACTEHUM, YPOBHU OPraHU3AIMH PACTUTEIHHOTO
OpraHu3Ma, 4YacTh pAaCTeHMH: KIETKH, TKaHHU, OpraHbl, CHCTEMbl OpraHOB,
OpraHu3M;

CpPaBHUBAThH PACTUTENbHBIC TKAHU U OPTaHbl PACTEHUHN MEXITy COOO0M;

BBITIOJIHSITh TPAKTHYECKUE U J1abopaTopHbIE PabOTHl MO MOPQOJIOTHU H
(¢u3MoNIOruu pacTeHUil, B TOM 4YucIe PadOThl ¢ MHKPOCKOIOM C MOCTOSHHBIMU
(pukcupoBaHHBIMH) ¥ BPEMEHHBIMH MHKpOIIpEnapaTaMu, HCCIEI0BATEIbCKHE
paboThI C UCTIOIB30BAHUEM MMPUOOPOB U MHCTPYMEHTOB ITUGPOBOIA TaOOpATOPHUH;

XapaKTepHu30BaTh MPOIECCH KUZHEACATEIBHOCTH PACTEHHUI: MOIJIOIICHHUE
BOJIbI M1 MUHEpAJIbHOE MUTaHUE, POTOCUHTE3, JbIXaHUE, POCT, Pa3BUTHUE, CIIOCOOBI
€CTECTBEHHOTO M HCKYCCTBEHHOI'O BEr€TATMBHOIO PAa3MHOXEHUS, CEMEHHOE
pa3sMHOXEHHUE (Ha MPUMEPE TTOKPHITOCEMEHHBIX, WIIH IIBETKOBBIX);

BBISIBJISITh IPUYUHHO-CJICICTBEHHBIC CBS3M MEXIY CTPOCHUEM U (PYHKITUSIMHU
TKaHEW ¥ OPraHOB PACTEHHM, CTPOCHUEM U KU3HEAEATEIbHOCTHIO PACTCHUN;

KJIaCcCU(UIIMPOBATH PACTCHHSI M KX YaCTH IO Pa3HBIM OCHOBAHUSIM;

OOBSICHATH POJb PACTEHUH B MPUPOJAE M JKU3HM UEJOBEKAa: 3HAUCHUE
(oTOCHMHTE3a B MPUPOJE U B )KM3HU YEJIOBEKA, OMOJOTMYECKOE U XO3WCTBEHHOE



3HAYEHUE BHUJIOM3MEHEHHBIX MOOEroB, XO3SMCTBEHHOE 3HAYEHHE BEreTATHBHOIO
Pa3MHOXKEHUS;

OPUMEHATH TIOJyYeHHBIC 3HAHUS [UJIs BBIPAIIUMBAHUS H PA3MHOXKEHUS
KYJIbTYPHBIX PACTCHUMU;

UCII0JIb30BaTh METO/bl OMOJIOTHU: MPOBOAUTH HAOMIOACHUS 3a PACTEHUSIMH,
OTMCHIBATh PACTCHUS U MX YaCTH, CTABUTH MPOCTEHIINE OMOJIOTHYECKHUE OIBITHI U
AKCIIEPUMEHTHI;

cobioaTh TMpaBwia O€30MacHoro Tpyaa npu pabore ¢ y4eOHBIM U
7a00paTOPHBIM  O00OpPY/AIOBAaHHEM, XUMHUYECKOHM TIOCYI0OH B COOTBETCTBUHU C
MHCTPYKIUSMH Ha YPOKE U BO BHEYPOUHOU JESTEIBHOCTH;

JE€MOHCTPUPOBATh Ha KOHKPETHBIX MpPHUMEpax CBs3b 3HAHHWA OMOJOTHUU CO
3HAaHUSMHU TI0 MaTeMaTuke, reorpaduu, TEXHOJOTHH, MPEAMETOB TYMaHHUTAPHOTO
[IUKJIa, Pa3TMYHBIMUA BUJIAMHU UCKYCCTBA;

BiIajeTh  npuémamMu  paboThl ¢ OuWoJormyeckoil — uHQOpMalmen:
(bopMynrpoBaTh OCHOBAaHMS ISl U3BJICUECHUS U 00001IeHNs HHPOPMAILIK U3 ABYX
UCTOYHUKOB, MpeoOpa3oBbIBaTh MH(MOPMAIMIO U3 OJHOW 3HAKOBOM CHUCTEMBI B
APYTYIO;

CO3/1aBaTh MUCHMEHHBIC U YCTHBIC COOOIICHUS, UCTIONB3YsI IIOHSATHIHBIN
anmapar “u3y4yaeMoro paszesia OMOJIOTHH.

MpeameTHble pe3ynbTaTbl OCBOEHMA NPOrPamMmMbl Mo BUONOTUKN K KOHLY
obyuyeHun e 7 Knacce:

XapaKTepu30BaTh MPUHIUIB  KJIacCU(UKAIMU  pacTeHUM, OCHOBHBIC
CUCTEMATHYECKHE TpYyNNbl pACTEHUl (BOAOPOCIHM, MXH, IUIAYHBI, XBOIIH,
NAlOPOTHHUKHU, TOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE UIT LIBETKOBBIE);

MPUBOJIUTH MPUMEPHI BKIIaga poccuiickux (B ToMm uucie H. 1. BaBunos, .
B. Muuypun) u 3apyoexnsix (B Tom umcie K. Jlunneu, JI. [Tacrep) yuéHpix B
pa3BHUTHE HAYK O PACTCHUSX, TpUOax, TUIIAHUKAX, OaKTepHUSIX;

NPUMEHSTh OMOJOTHYECKUE TEPMHUHBI U TOHATUSA (B TOM uucie: OOTaHUKa,
HKOJIOTHSI PACTEHUN, MUKOJIOTHS, 0AaKTEpUOJIOTHS, CUCTEMAaTHKa, 1apCcTBO, OTIE,
KJIacC, CEMEHCTBO, pOJ, BUM, >KM3HEHHas ¢opMa pacTeHH, cpeaa OOWTaHWS,
pacTUTENbHOE COOOIIECTBO, BBICIIME PACTEHUS, HU3IINE PACTCHHS, CIOPOBBIC
pacTeHHUsl, CEMEHHbIE PACTEHUS, BOAOPOCIHU, MXHU, MJAyHbI, XBOIIH, MalIOPOTHUKH,
rOJIOCEMEHHBIC, TOKPHITOCEMEHHBIE, OakTepuu, TpHObI, JUIIAWHWKA) B
COOTBETCTBUHM C NTOCTABJIICHHOM 3aJ]a4€ll U B KOHTEKCTE;

pas3nuvaTh U OMUCKHIBATH JKUBBIC U TepOapHBIC IK3EMIUISPHl PACTCHUIA, YaCTH
pacTeHHil TO0 W300paXEHUSIM, CXeMaM, MOJCIAM, MYJDKaM, peabedHbIM
TabauuaM, TrpuObl MO U300paKeHUsSM, CXeMaM, MYyJisbkaMm, OakTepuu I0
M300pKEHUSM;



BBISIBJIATh MPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX WIHM IIBETKOBBIX, CEMEHCTB
JIBYIOJIbHBIX ¥ OJTHOJIOJIbHBIX PACTEHUI;

OMPENENATh CUCTEeMATUYECKOE IOJIOKEHUE PACTUTENIBHOrO OpraHu3Ma (Ha
MpuMepe MOKPHITOCEMEHHBIX, WJIM ILBETKOBBIX) C TOMOIIBIO ONpEAeTUTEeIbHON
KapTOYKH;

BBITIOJIHSITh TpPaKTUUECKUe U JlabopaTopHble pabOThl MO CUCTEMATHKE
pacTeHUi, MUKOJIOTMHM U MUKPOOUOJIOTUH, B TOM 4HUCIe pabOThl ¢ MUKPOCKOTIOM C
MOCTOSSHHBIMU ~ ((PUKCUPOBAaHHBIMU) U  BPEMEHHBIMH  MHKpOIpenapaTamu,
UCCJIEIOBATEILCKUE PA0OThl C HCIOJIB30BAaHUEM NPUOOPOB M HUHCTPYMEHTOB
udpoBoi 1abopaTropuu;

BBIJICJISITh CYIIECTBEHHBIE TMPU3HAKK CTPOCHUS U IKUZHEACATEIbHOCTU
pacTeHuit, 0akTepuii, TpuOOB, JTUIIANHUKOB;

POBOJIUTH OINKMCAHUE U CpPaBHUBATh MEXKIYy COOOH pacTeHus, TpHOBbI,
JTUIAWHUKY, OaKTepuu 10 3aJ]aHHOMY IUIaHy, JeJiaTh BBIBOJABI Ha OCHOBE
CpaBHCHHUS;

OTMHCHIBATh YCJIOKHCHHUE OpraHMU3alldi PACTCHUH B XOJ€ DBOJIOIUU
pacTUTEILHOTO MUpPa Ha 3eMIIe;

BBISIBIIATH YEPThl TPHUCMOCOOJIGHHOCTH pacTeHUW K cpelne oOuTaHwus,
3HAYEHHUE HKOJIOTHYECKUX (PAaKTOPOB JJIsl PACTCHHUI;

XapaKTepu30BaTh PaCTUTEIbHBIE COOOIIECTBA, CE30HHBIE M MOCTyNATEIbHBIC
U3MEHEHHSI PACTUTENBHBIX COOOIECTB, PACTUTENBHOCTh (PACTUTEIBHBIA TOKPOB)
IPUPOJHBIX 30H 3€MIIH;

NPUBOAUTH IPUMEPHI KYJIbTYPHBIX pPACTEHUNM W UX 3HAYEHHUE B JKU3HU
YeJoBEeKa, MOHMMAaTh IMPUYMHBI U 3HATh MEPbl OXpPaHbl PACTUTEIBHOrO MHpa
3emiu;

PacKpbIBaTh POJb PACTEHUM, TPUOOB, JMIIAHHUKOB, OAKTEpUH B MPUPOIHBIX
coo0I11ecTBaX, B XO3SIMCTBEHHOM AEITEILHOCTH 4YEJIOBEKA U €ro ITIOBCEIHEBHOMU
KU3HHU;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPaxX CBSA3b 3HAHUN MO0 OMOJIOTUH CO
3HAHHUSIMU TI0 MaTemaTHhke, pusuke, reorpadun, Tpyay (TEXHOJIOTHH), TUTEPATYPE,
Y MIPEAMETOB T'yMaHUTAPHOTO LIUKIIA, Pa3IMYHBIMUA BUAAMU UCKYCCTBA;

UCIIOJIb30BaTh METO/bl OMOJIOTHU: TPOBOAUTH HAOIIOACHUS 32 PACTCHUSMH,
OakTepusiMu, TpuOaMu, NHWIIAWHUKAMHU, OMUCHIBATH WX, CTABUTH IPOCTEHIIINE
OMOJOTUYECKHE OTBITHI 1 DKCTIEPUMEHTHI;

coOmoaTh TMpaBuia Oe30macHOro TpyJda Mpu paboTe ¢ y4eOHBIM U
7a0opaTOpHBIM  O0OpPY/IOBAaHHEM, XUMHUYECKONW TIOCYOH B COOTBETCTBUHU C
MHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU JI€SITENBHOCTH;



BJaAeTh NpuéMaMu padboThl ¢ HMH(pOpManuei: GopMylIupoBaTh OCHOBAHMS
IUIs. U3BJICYCHUST M 0000IIeHUsT HH(POPMAIIMHA W3 HECKOJIBKUX UCTOYHUKOB (2—3),
npeoOpa3oBbIBaTh MH(OPMAIIUIO U3 OJHON 3HAKOBOM CUCTEMBIB JIPYTYIO;

co37aBaTh NHUCHMEHHbIE U YCTHBIE COOOIIEHMS, HCIOJIb3Ys MOHSITHIHBINA
anmapar M3y4aeMoro pasjena OWOJIOTHMH, COMNPOBOXKAATH  BBICTYIUICHHUE
npe3eHTaIue ¢ yaéToM 0COOEHHOCTEN ayAuTOPUH 00 ydarouXCsl.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KITIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypcbl
1 buosnorus — Hayka 0 JXKMBOU MpUPOJIe 4 bubmorera [JOK
YK PHpOA https://m.edso0.ru/7f413368
. bubmuorexa [JOK
2 MeTozpt H3yHIeHIs FKUBOH MPHPOAE! 4 1 https://m.edsoo.ru/7f413368
. bubmuotexa [JOK
3 Opranu3mbl — Tena )KUBOW IPUPOIBI 10 1.5 httos://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 Opranu3Mel 1 cpena oOHTaHHA 0 0-5 https://m.edso0.ru/7f413368
bu6mmoreka [IOK
> Tpuponibie coodurectsa 0 0-5 https://m.edso0.ru/7f413368
bu6mmoreka [JOK
6 KuBas IpHpOJa H venoBeK 3 https://m.edso0.ru/7f413368
bubnuoreka [JOK
! Peseparioe Bpems L https://m.edso0.ru/7f413368
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 3.5



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuorexa [JOK
! Pactutensibiit opraism 8 15 https://m.edsoo.ru/7f4148d0
) Crpoenue u MHOrooOpasue 11 35 bubnnorexa [JOK
MTOKPBITOCEMEHHBIX PACTEHHUU ' https://m.edsoo.ru/7f4148d0
3 KuzHenesTenbHOCTh PaCTUTEIBHOTO 14 5 bubmuorexa [JOK
opraHusma https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
4 Pesepstioe Bpens L https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 6



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuoreka [JOK
1 CucremaTHueckue rpymnibl pacTeHUN 19 4.5 httos://m.edsoo.ru/7fA16720
2 PazButne pactuTenpbHOro Mupa Ha 3emiie 2 bubmorexa HOK
p p https://m.edsoo.ru/7f416720
3 Pactenus B mpupoTHBIX COOOMIECTBAX 3 bubmmorexa [JOK
PHPO - https://m.edsoo.ru/7f416720
bu6mmoreka [IOK
4 Pactenus u Hesonex 3 https://m.edsoo.ru/7f416720
. bu6mmoreka [IOK
> Tpubet. Jnaiinmiu. baxtepuu ! 2 https://m.edsoo0.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 6.5



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* [laceunux B. B., Cymaroxun C. B., KamunoBa I'. C., I'anonwok 3. T.
«buomorns 5  kmacc:  yweOnuk». —  M.: Ilpocsemienue,2023r.
e ITaceunuk B. B., Cymaroxun C. B., Kamunosa I'. C., TI'anontok 3. T.
«buonorus 6 knacc: yueOuuk». — M.: [Ipocsemenune, 2024r.

e Ilaceunux B. B., Cymatoxun C. B., Kaqmmnosa I'. C., T'anontok 3. T
«buonorus 7 knacc: yueOuuk». — M.: [Ipocsemenne, 2024r.
METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Taceunuk B. B. «buonorus 5 kimacc: MeToauueckoe nocooue

. IHIUBUTyalIbHO-TPYIIIIOBAas AesATeIbHOCTD. [loypouHbie pa3paboTKu ‘y. —
M.: [IpocBemenue, 2023 r.

[Taceunuk B. B. «buonorus 6 kinacc: metoaundeckoe nocooue.lloypounsie
paspabotku‘‘y. — M.: IIpocBenienue, 2024 r.

[Taceunuk B. B. «buonorus 7 kinacc: metoanueckoe nocodue. [loypounsie

paspabotku‘‘y. — M.: IIpocBenienue, 2024 r.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

OI'NC «Mosi mIKOIa»

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://bioll-vpr.sdamgia.ru



