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BBEJAEHUE

C 1 centsi6psa 2022 roga B coorBeTcTBUM C [IprikazomM MuHHCTEpCTBA TPOCBEIICHHUS
Poccuiickoit @enepannu ot 31.05.2021 Ne 287 Bo Bcex mkonax Poccuiickoit deaepanuu
BCTyNMWJI B CHIy OOHOBIEHHBIN @enepalbHbIl TOCYJapCTBEHHBIN 00pa30BaTeIbHBIN
CTaHAapT HayaJlbHOTO M OCHOBHOro obmiero ob6pazoanus (PI'OC HOO u OOO). B
2022/2023 y4eOHOM rory 00s13aTeIbHOE BBEICHUE CTAHAAPTOB MPEIyCMOTPEHO i 1-X 1
5-X KJaccoB. 3aBeplleHHe Mepexoa Bcex 1mKkoa Ha oOHOBIEHHBIN DPI'OC mnanupyercs B

2025 rony.

OOpaniaeM BHUMaHHE IE€AaroroB, 4TO JaHHBIC CTAaHIAPTHI SIBISIFOTCS UMEHHO OOHOGNEHHLIMU, A HE
HOBBIMU. TeM Oosiee OIMMOOYHO HA3BIBATh MX CTAHIAPTAMU TPEThEro MokoyieHus. besycmosHo, I'OC
2021 roma umeetr psan 0coOOEHHOCTEH, OJHAKO B HEM COXpaHEHbl KOHIICTITYyaJbHBIE MOIXOJbl K OTOOPY
COJICp KaHUs U TPeOOBaHUSM K Pe3yJIbTaTaM OCBOCHHS MPOTPAMMBbI KaXKI0TO KOHKPETHOTO ATara 00yueHHsI
(HayabHAast, OCHOBHAS U CTapIlias [IKOJIA).

CrneayoomuM BaXHBIM IIaroM B OOHOBJIEHHWH POCCHUUCKOTO OOpa30BaHUS SIBUIIOCH
yTBepKJcHHE (enepaibHOIl 00pa3oBaTeJIbHOW NPOrpaMMbl OCHOBHOIO 0O0IIIEro
oopazoBanuss (POII O0O0) [3]. ®OII OOO mpexacraBiasieT COOOW JTOKYMEHT,
OTIpENEeNAIONMN  colepkaHue  o0miero  oOpa3oBaHMsT UM PErVIAMEHTHPYIONTUH
00pa3oBaTEIbHYIO JEATEIbHOCTh OPraHW3allMi B E€IUHCTBE YPOYHOM M BHEYPOUYHOMU
NEeSATEIBHOCTH MPHU y4ETE YCTAHOBJIEHHOTO 00pa30BaTEIbHBIM CTAaHIAPTOM COOTHOILIEHUS
00s13aTeIHHOM YaCTH MPOTPAMMBI M YaCTH, POPMUPYEMOI yUaCTHUKAMU 00pa30BaTEIbHbIX
OTHOUICHHUI.

JIOKyMEHT COCTOMT H3 TpPEX pa3aeioB. IEIEBOr0, COJAEPKATEIbHOIO U
opranu3alroHHOro0. CoziepKaTelbHbIA pa3ei BKIOYAET MPOrPaAMMBbl, OPUEHTUPOBAHHbIE
Ha JOCTHKEHUE TMPEAMETHBIX, METaNpeAMETHbIX M JIMYHOCTHBIX PE3yJbTATOB:
(denepanbubie padoune nporpammbl (®PII) yueOHBIX TPEIMETOB, a TAKXKE MPOrPamMMy
(opMupoBaHus yHUBeEpPCAJbHBIX Y4YeOHBIX JeilicTBMH U ¢eaepajbHyI0 pado4yro
nporpamMmmy BocnuTaHusi. DenepanbHas padodasi mporpamma Mo y4yeOHOMY MpeaMeTy

«buonorus» (6a30BbI ypoBeHb) mpencraBieHa B myHkre 157 ®OII OOO. Jlannbiii



OpeaMeT SBISIeTCsl 00s3aTelIbHbIM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs, YTO
OTpaxxeHo B (peaepajbHOM yueOHOM miane ([Ipunoxenue 1).
Jns pa3paboTku paboumx MporpamMm IMeJaroraM pPeKOMEHIYeTCs HCIOIb30BaTh
oHJaitH-cepBuc «KoHCTpYKTOp pabounx nmporpammy», pa3Meli€éHHbIN Ha nopraie «Eaunoe
conepkanue oOmero oOpaszoBanus». I[Iporpamma, co3gaHHas € MOMOIIBIO JAHHOIO
CEpBHCA, BKIIIOYAET BCE HEOOXOIMMBIE pa3/IeIbl:
o [losacnumenvuas 3anucka (00111ast XapaKTEpUCTHUKA yueOHOTO npeameTa «bruonorusy;
LEJIU U3YYEHHUS U 3a/1a4¥, 00ECIIEYMBAIOIINE UX IOCTHXKEHUE; MECTO y4€OHOTO IPEIMETA B
y4eOHOM IUIaHE).
o Cooeporcanue yueOHO20 npeomema TO paslieliaM C yKa3aHHEM J1a0OpPaTOPHBIX U
MPaKTUYECKUX PadOT, SKCKYPCHUIl H/WIIH BUIEOIKCKYPCHUH.
o [Inanupyemvle obpazosamenvuvie pe3yibmamvl. JUUYHOCTHBIE (MATPUOTUYECKOE,
IPAKJAHCKOE, JIYXOBHO-HPaBCTBEHHOE, 3CTETHUYECKOE, TPYAOBOE, HKOJIOTHYECKOE
BOCIIUTAHUE; LIEHHOCTM HAy4YHOrO TMO3HAHUS; (OPMUPOBAHUE KYJIbTYPhl 340POBBS;
aganTays 0O0yYarolerocss K HW3MEHSIOUIMMCS YCJIOBUSIM COLMAIBHONM W MPUPOJHON
Cpelibl).
o MemanpeomemHule pe3yibmamol.:
- YHUBEpCaJbHbl€ MO3HABaTeJIbHbIE AEUCTBUS (0a30BbIE JIOTUYECKHE W 0a30BBIC
MCCJIeIOBATENbCKIE IEUCTBUS, paboTa ¢ nHpopmaruei);

- YHUBEpCaJbHble = KOMMYHHUKAaTHUBHble JeHcTBUA  (000OIEHHE, COBMECTHAs
JESTENbHOCTh (COTPYIHUYECTBO));

- YHUBEpPCAJIbHBIE PETryJISATHUBHBIE JEUCTBUS (CaMOOpTraHU3allvs, CaMOKOHTPOJIb

(periekcust), SMOLIMOHAIBHBIA UHTEJUIEKT, IPUHATHE C€0sl U APYTHX).

lIpeomemmnvie pezynrvmamol.
o Temamuueckoe nianuposauue.

L HprollHOB njiaHupoesdarue.

Yuebno-memoouueckoe obecneuenue 06pa306amefsz020 npoyecca. 00s13aTeILHbBIE
yqe6HI>1e Marcpuaibl JIA 06}"{3}01]161“005[; MCTOJUYCCKHUC MATCPUAJIbI JId YUYUTCIIA,

1udpoBbie 00pa3zoBaTEIBHBIE PECYPCHI U pecypchl ceTn MHTepHeT.



o MamepuanvHo-mexuuueckoe obecneyeHue obpaz08amenbHO20 npoyecca: yaeOHOe
o0opynoBanue; 000pyqOBaHUE ISl MPOBEACHUS J1A0OPATOPHBIX, MPAKTUUYECKUX padoT,
JEMOHCTpPALHN, IPE3CHTALIHM.

[Ipu coszmanuu paboueil mporpamMmbl B pasjeiie «TeMaThyeckoe MIaHUPOBAHUE
VUUTEIIO  HEOOXOJIWMO  YYUTHIBATH  BO3MOXKHOCTH  9J€KMPOHHBIX  (YUPDPOBDIX)
06pazosamenvibix pecypcos, SABISIOIMXCS  y4eO0HO-METOAMYECKUMH MAaTepualaMu,
UCIIOJIb3yeMbIMU 111  OOyYeHHUS M BOCIUTAaHUA OOYYarOUIUXCsl W peaJu3yloluMu
nunaktnaeckue — Bo3moxkHocth  MKT,  comepkanme  KOTOpBIX ~ COOTBETCTBYET
3aKOHOJIATEILCTBY 00 00pa30BaHUMU.

Crnenyer OTMETHUTB, YTO paboyasi mporpaMma siBJIIETCSI HEOOXOAMMBIM, HO JIaJIEKO HE
JIOCTATOYHBIM HMHCTPYMEHTOM YCIICIIHOM AEsATEIbHOCTH yuutels. B HacTosiiee Bpems
cinoxunack cutyanus, korga ®I'OC OOO Berynui B cuily, yTBEpKIeHa (eaepaabHas
oOpa3oBarenpHas MporpaMMa OCHOBHOI'O OOIIEro 0Opa3oBaHusl, & HOBbIE YUECOHHKH U UX
METOJMYECKOE COMPOBOXKACHUE B CTaauM pa3paboTku. lleap maHHBIX pekoMeHAanuin
COCTOUT B TOM, YTOOBI MOMOYb YYMUTENSIM BBICTPOUTH MPOIECC M3YyUYECHHs] OMOJIOTHH B
KOHTEKCTE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM TPOTPaMMBbl,
a TaKXKe MPOrpaMMbl (POPMHUPOBAHUS YHUBEPCATBHBIX YUeOHBIX JercTBHH (nanee — YY/I)

U (dhenepalbHON MTPOTrpaMMBbl BOCTIUTAHHUS.

1K naHHO# KaTeropuu y4e6HO-METOAMYECKUX MATEPUAJIOB OTHOCATCA: MYJIbTUMEAUHHBIE TIPOrPAMMBI, 3JIEKTPOHHBIC Y4EOHUKH
U 33JaYHUKH, JJIEKTPOHHbIE OMOIMOTEKH, BHUPTyalbHBIC JIAOOPATOPHH, HWIPOBBIE IPOTPAMMBI, KOJJIEKIHMH ITH(PPOBBIX
00pazoBaTesbHBIX PECYPCOB.



1. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA
«BHOJIOT'Usl» (BA3OBBIM YPOBEHb) B KOHTEKCTE LIEJIEH U
3AJIAY OGHOBJIEHHOI'O ®I'OC 000 (2021 r.)

1.1. Hean u 3aga4u n3ydeHusi yueOHoOro npeamera «buosiorus»

«Kaxnaplii yd4eOHBI HpeaMeT — 3TO CBOEOOpa3Has MPOEKLUHs TOW WM WHOU
“BBICOKO” (hOpPMBI OOIIIECTBEHHOTO CO3HAHUS (HAYKH, UICKYCCTBA, HDAaBCTBEHHOCTH, IPaBa)
B IUIOCKOCTh ycBOcHHs» [22]. buosorusi kak ydeOHBIH TNpeAMET TaKXKe SBISCTCS
MPOU3BOJAHBIM OT HAyKH, OTPAaXKEHUEM HAy4YHOr'O 3HAHUS B COOTBETCTBYIOLIEH 00JIacTh
OKpy>karolen neicTBuTenbHocTH. CoaepKaHue 3TOro yueOHOro npeaMeTa TECHO CBSI3aHO
C pa3BUTHEM OHOJIOTUYECKOM HAayKU U JOJKHO ObITh OPHUEHTHPOBAHO Ha €€ U3y4yCHHE.
[IIKOJMBHBI Kypc OTOMpAaeT W3 HAy4YHBIX 3HAHWI OCHOBOIIOJATAIOMIMK Marepua,
CUCTEMATHU3UPYET M METOJUYECKH OOBEIUHSET €ro B LEJIOCTHYIO CHCTEMY Y4YEOHOIo
colepKaHus, aJalnTUPyeT MPUMEHUTEIBHO K BO3PACTHBIM M  IICHXOJOTMYECKUM

0COOEHHOCTSIM 00YYArOITNXCS.

CrepxHeM y4eOHOro MpeaMeTa CIYXKUT €ro npozpammd, T.e. CUCTEMATUYECKOE M HEepapXU4ecKoe
OIMCaHUe T€X 3HaHUN U YMEHUH, KOTOpBIE MoJIexaT ycBoeHuto. [Iporpamma, pukcupyroias cogepxaHue
y4eOHOro mpeamera, ONpesessieT, B CBOIO OuYepeb, METOABI MPENOIaBaHusl, XapaKTep TUAAKTUYECKUX
nocoOuii, cpoku oOyueHHs] U JApyrue MOMEHThI yueOHoro mpouecca. M, uro Hambosiee CyIIeCTBEHHO,
yKa3blBass COCTAaB YCBAMBAEMbIX 3HAHUM M MX CBA3U, IPOrpaMma TEM CaMbIM IIPOCKTUPYET TOT THII
MBILUIEHUS, KOTOpPBIH (hopMUpyeTCs y IIKOJIbHUKOB IPHU YCBOEGHUM MpEAJaraeMoro UM y4deOHOro
MaTepuaa.

Jlasvloos B.B. Teopus paszsusarowezo obyyenus [22]

[Iporpammoii mpeayCMOTPEHO U3yUeHHe OMOJIOTMH B 00BhEME 238 4acoB 3a IMsITh JET
oOy4denHus u3 pacuéra: 5—7 kimaccel — 1 yac B Heaenmo, 8—9 kimacchel — 2 yaca B HeAemo. B
TEMaTUYECKOM TUIAHUPOBAHUHU ISl KaXKJIOTO Kjacca TMpeayiaracTcsi pe3epB BPEMEHH,
KOTOPBI YYHTEIIb MOXKET HCIIOJb30BaTh IO CBOEMY YCMOTPEHHIO, B TOM YHCJC IS
KOHTPOJIbHBIX, CAMOCTOSITEIHHBIX pa0OT ¥ 000O0IIAIONUX YPOKOB.

B Ta6muiie 1 mpencraBiensl GOpMYITHPOBKH 1Tl U3yuyeHUs OMOJIOTUN HA YPOBHE

OCHOBHOTI0 00111er0 00pa30BaHMs B COOTBETCTBUU ¢ 00pa3oBaTesbHbIM cTanAgapToM 2010 r.



(c m3menenmsimu B 2014-2015, 2020 rr.) u DOIl OOO (yTBEepKaeHaA MPUKA30OM

Munuctepctsa npocserieans PD ot 18.05.2023 r.) [4].

Tabmuma 1 — Lenu u3ydenus 6uonoruu B 5-9 kmaccax?

®dIoC 000, 2010 r. (c usmenenusimu 2014,
2015, 2020 rr.) [1]

®denepanbHas paGouasi mporpaMma 1o
yuedHomy npeamery «buosiorus»
(6a3oBbiii ypoBenb), 2023 1. [8]

Henn:

1) bopmupoBanue cucmemvl HaYUHBIX 3HAHULL O

HCUBOU  nmpupoode,  3aKOHOMEPHOCTSIX €&
Pa3BUTHSI, HCTOPHYECKU OBICTPOM COKPAICHHH
OMOJIOTHYECKOT0 pa3sHooOpa3usi B Omocdepe B
TUIst

peE3ybTaTe YCJIOBCKA

Pa3BUTHA COBPEMCHHBIX CCTCCTBCHHO-HAYYHBIX

ACATCIIbHOCTH

IIPEACTABICHUHN O KapTHUHE MHUpa

2) dhopmupoBaHue NepBOHAUAILHBIX

cucmemamusupoBaHHblX npedcmaeﬂeﬂuﬁ o

buonocuyecKux 06‘b€KmaX, npoyeccax,

ABNEHUAX, 3AKOHOMEPHOCNIAX, 00 OCHOBHbBIX
buonocuyecKux meopusix, 00 KOCUCMEMHOTL
opz2anusayuu HCu3Hu, O B3auMOCBA3U KUBOI'O U

HCXKHNBOI'O B 61/100(1)6136, O HaCJICACTBCHHOCTH U

1) dopmupoBanue cucmemvl 3HAHUUL O
npu3HaKax u
JHCUZHEDesMeNbHOCMU

npoyeccax
ouono2UYecKux
cucmem Pa3HOTO YPOBHS OpraHU3aIUU

HECJIO)KHBIX OHMOJIOIMYECKUX 3SKCHEPUMEHTOB
IUISL U3YUEHUS JHCUBLIX OP2AHUIMOS U Yelo8eKd,
IMPOBCACHUA SKOJOTMYCCKOr0 MOHHMTOPHHIA B
OKpYJKalolllen cpezie

U3MCHYMBOCTH;  OBIAJCHUE  IOHSATUHHBIM

amnmapaToM OHWOJIOTHU

3) npuobpemenue onvima UCHONL306aHUS | 2)  (DOPMUPOGAHUE YMEHUL NPUMEHSIMb
Memo008 OUOJIOTHUECKONW HAyKU U TIPOBENICHUS | Memoobl  OMONOTUYECKOM  HayKu Ul

HU3YyUCHUA ouoI02UYECKUX cucmem, 6 mom
Hucie u opeanusma 4ejloseka

4)  (hopMHPOBAHHE OCHO8  IKOAOSUHECKOU

2PpamMoOmHOCmu. cnocobHocmu

nocieocmeus

oyeHusams
0esimeNbHOCmY  4eloseka 6
npupooe, ¢axmopos  pucka
300posbe  uenoseKka, BHIOUPATh IENEBbIE U

CMBICJIOBBIC YCTAHOBKH B CBOHUX JEUCTBUAX H

GlusiHue Ha

MOCTyIKaxX MO OTHOLICHUIO K KUBOW MPUPOJE,
3JI0pPOBBIO0 CBOEMY U OKPYKAIOLINX, OCO3ZHAHUE
HEOOXOIUMOCTH JCHCTBUU 1O COXPAHEHHIO

3) popmuposanue sxon02ueCKoOll KyIbMypbl
8 YeJAX COXPaneHUsi COOCMEEHH020 300P08bsL
U 0Xpansl OKpydicaroueli cpeosl

2 KprI/IBOM BBIZEIICHBI COIIOCTABIISIEMbIC DJIEMEHTHI IISTICH.
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ProcC 000, 2010 r. (c usmenenusimu 2014, | denepanbHas padouas nporpaMmma no
2015, 2020 rr.) [1] yuedoHoMy npeamety «buoaorus»
(6a3oBbiii ypoBenb), 2023 r. [8]

OuopazHooOpa3us u MIPUPOTHBIX
MECTOOOUTAHUI BUIOB PACTEHUH M KUBOTHBIX

5) dopmupoBanue npedcmasnenuti o 3navenuu | 4) GOPMHPOBAHUE YMeEHUL 0OBACHAMb POIlb
OuonocuyecKux HAyK 6 peweHuu npoonem | ouonrocuu 6 Npakmuyeckou O0esamenbHOCmu
HE00XO0IMMOCTH palMOHATILHOTO | JIFOJIEH, 3HAa4YCHUE OMOJIOTUYECKOTO
MPUPOJIONIONB30BAHMS,  3alIUTHl  370POBbS | Pa3HOOOPA3Hsl IUIsl COXPAHEHUs OHOCQEpHI,
MOAEH B YCIOBHSX OBICTPOrO HW3MEHEHUS | MOCIEACTBUS JACSITEILHOCTA 4YEIOBEKAa B
HKOJIOTUYECKOTO Ka4eCTBa OKPYKAIOIIEH CPE/Ibl | TPUPOIC

6) oceoenue npuémos okazanusi nepeoi | 5) (HOPMHpPOBAHHE cucmembl 3HAHUU 00
NOMOWU, PAYUOHAILHOU Op2aHU3ayuU mpyoda u | 0COOEHHOCTAX CTpOEHHUS,
omovixa, BbIpAIIMBaHUS M  Pa3MHOXKEHMS | )KM3HEAEATEIbHOCTH OpraHHU3Ma YeJOBEKa,
KyIbTYPHBIX ~ PAacTeHUH U JOMAUIHUX | YCIOBUAX COXPAHEHUS €20 300P08bs

KUBOTHBIX, yX0Ja 32 HUMHU

6) dopmupoBaHue ymenuil ucnoIbL306amMb
ungopmayuro 0 COBPEMEHHBIX JTIOCTHIKCHUSIX
B o0Omactu Ouosiornu Il  OOBSICHEHUS
MPOIIECCOB U SIBJICHUH JKUBOW TPUPOABI U
JHCUZHEDesIMeNbHOCMU Cc0OCMEEeHH020
opeanuzma

Kak BuHO u3 Tabiuisl 1, rieeBbie OpueHTUPHI B pefiepaibHOoi pabodeit mporpamme
2023 r. B 3HAaYUTEIHHOU CTETICHH COBMAAAIOT C IEJIIMH MPEIbIIYIIETro CTaH1apTa, OJTHAKO
OHHM MMEIOT 0oJiee YETKYI0, JJAKOHUUHYIO (OopMyIHpoBKY. B KauecTBe camoCTOSTENHHON
1[eJIEBOM TO3UIIMU BBIICICHO «(OPMUPOBAHME CHUCTEMbl 3HAHUN 00 OCOOEHHOCTAX
CTPOCHUSA, >KU3HEACSITEIIbHOCTH OpraHu3Ma 4YeJOBEKa, YCIOBUAX COXPAHEHUS €ro
3I0POBBS», a TaKXKe MO3UIUS «(HOPMUPOBAHHUE YMEHUU UCHONb308AMb UHPOPMAYUIo O
COBPEMEHHBIX O0CMUMCEeHUsAX B 00JlacTh OHOJIOTHH <...>», UYTO OCOOEHHO BaXHO B
YCJIOBHSIX ITUPOKOTO BHIOOpPA MCTOYHUKOB UH(POPMAIIUU, OTIUYAIOIITUXCS KaK CITIOCOO0OM €€
MIPEICTABIICHHS, TAK K KAYECTBOM, B IIEPBYIO 0YEPEIb — JIOCTOBEPHOCTHIO.

B dopmynupoBkax T1ieneil  MCHOJb30BaHbl TAKWE BAXKHBIE TIOHSATHS  Kak
«buonoeuueckas cucmema» (B TpPeAbLAYIIEM CTaHAApTe «OHOJOTUYECKUN OOBEKT)),

«YpPOBHM OpraHuzanuu» (B MpeablAylIeM CTaHIapTe «IKOCUCTEMHAs OpraHu3anus
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KU3HW»); BMECTO TMOHSTUS «IKOJOTUYECKAs] TPAMOTHOCTH» B (HOPMYIUPOBKE Iesei
3apuKcUpoBaHO 0oJIee MHUPOKOE MOHATHE «IKOJOTHIECKAs KYIbTypay.

XapakTepHOil 0COOCHHOCTHIO, OTJIMYAIOIICH OOHOBIEHHYIO MPOrpaMMy Yy4eOHOIO
npenmerta «buonorus» ot npeasiayiero BapuanTa (2015 r. ¢ nocneayolei penakiueit),
ABJISIETCSI pacIpeiesieHue CoJlep KaHusl y4eOHOro Marepuana no kjiaccaMm. B mporpamme
3a/laH MPUMEPHBIM 00bEM YUEOHBIX YacOB ISl M3YYEHUS TEMAaTUYECKHX OJIOKOB M TEM
Kypca, a TaKke pEeKOMEHAyeMas MOCIeOBaTEIbHOCTh M3yYEHUS TEM, OCHOBAaHHAs Ha
JIOTUKE pAa3BUTUS MPEAMETHOTO COJEp)KaHUsA C Y4E€TOM BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs.

Emé oana BaxHas o0cCOOEGHHOCTh TpOrpaMMbl — €€ HampaBICHHOCTh Ha
(hOpMHUPOBAHUE ecmecmeeHHO-HAYYHOU 2pamMomHocmy O0YYaIOIUXC U OpraHu3aluio
U3y4YEeHHUs OHOJOTMM Ha JESITeNbHOCTHOM oOcHOBe. B mporpamMme yuyuThIBaroTCS
BO3MOXXHOCTH mpeameTa B peanusanuu TpedoBanuit ®I'OC OO0 k mmIaHUpPyEeMbIM,
JUYHOCTHBIM U METalpeAMETHBIM pe3yibTaTaM OOyYeHHs, a TaKXkKe pealn3alrus
MEXMPEIMETHBIX CBSI3€M €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

OOHOBJIEHHE cOAEpKaHUSI TPEOYyeT COOTBETCTBYIOUIMX H3MEHEHHUH B METOJIUKE
npenoAaBaHus OMOJIOTHH, YTO ONPEAEIIseT IPUOPUTETHBIC HAMIPABICHUS €€ Pa3BUTHS. DTO
MpeXJie BCEro paspadoTka METOAO0B U (HOpM opraHu3aluu OOy4EeHHs, HAIIPABICHHBIX Ha
(dbopMUpOBaHUE CIEYIOMINX YMEHUN:

— TPUMEHATH OWOJIOTUYECKHE 3HAHUS HA MPAKTHUKE B CUTYaIHsIX MPOOJIEMHOTO
XapaKkTepa;

— CaMOCTOSITEJIbHO HCIIOJNb30BaTh PAa3JIMYHbIE HCTOYHUKH 3HAHUM (OTOMPATS,
OLICHUBATh JOCTOBEPHOCTh TNPEJCTABIECHHON B HUX UHpoOpMalu, o0padaThIBaTh,
npeoOpa3oBbIBaTh MHPOPMAIIHIO B COOTBETCTBUU C YU€OHBIMU U pealbHBIMU KU3HEHHBIMU
CUTYalMsIMU U T.11.);

— BBINOJIHATD UCCIIE0BATENLCKUE U MPOEKTHBIE Pa0OThI, OCHOBAHHbIE HA HAYUYHBIX
MeToaax coopa u 00paboTku HHGOPMAITNH, TTOTYICHHON B XOJI€ U3YUEHUS JIUTEPATYPHBIX

HCTOYHHUKOB, BBIITOJIHCHU H8_6J'IIO)1€HI/II\/'I, 9KCIICPUMCHTOB, MOACIIMPOBAHUS.
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Takoll 1OAXOA COOTBETCTBYET OCHOBHBIM TEHICHLMSAM pa3BUTHUS METOAUKHU
MpernojaBaHus €CTECTBEHHBIX HAYK B OCHOBHOM ITKOJIE U (POPMUPOBAHUIO OMOJIOTUYECKOM
IPaMOTHOCTH KaK OJIHOTO U3 KOMIIOHEHTOB (YHKIIMOHAJbHOW €CTECTBEHHO-HAYYHON

I'paMOTHOCTH.

1.2. Oco0enHOCTH pacnpeesieHUs1 Y4eOHOT0 MAaTEepHAaJIa MO KJIaccaMm

AHanu3 mporpamMmbl yuyeOHOro mnpeamera «buosnorus» moka3blBaeT, 4YTO €ro
COJIep’)KaHNE B OCHOBHOM HE€ MPETEPIIeNIO 3HAYMTEIbHBIX u3MeHeHuil. Ckopee, B JaHHOM
cillydyae Mbl MOXXEM TOBOPUTH O TMEPEHOCE AaKIIEHTOB Ha (POpPMUpOBAHUE E€CTECTBEHHO-
Hay4YHOU TPaMOTHOCTH U YCUJICHHWE HPABCTBEHHO-dTUYECKHUX ACIEKTOB B3aUMOJICUCTBUS
YyeJioBeKa U Mpupojbl. Pacnpenenenue yueOHOTO MaTepurana mo rogaM B OOIbIIEH CTEeNeHU
3aTPOHYJIO coaepxanue ouosoruu B 5 u 9 kiaccax (IIpunoxenue 2).

Cognepkanue MporpamMmbl 5 Kjacca B HACTOSINEE BpeMs NPEACTaBIsieT co00i
BBEJICHHE B M3Yy4YCHHE OMOJIOTMYECKUX CUCTeM. Takoil MoaxoJl B HauOOJbIIECH CTENECHU
COOTBETCTBYET COOJIOJEHUIO MPHUHIMIIOB MPEEMCTBEHHOCTU M IMPUPOJOCOOOPa3HOCTH.
TpaguiyoHHO wW3ydaeMble B 5-M Kjacce TeMbl OOTaHHMKH (JIEMEHTBHI aHATOMUM,
MopGoJIoTHH U (PU3HOTIOTMH PACTCHUH) B COOTBETCTBUU C OOHOBJIEHHBIM CTaHIIAPTOM
MEPEHECEHBI B 6-i1 KJacc; CUCTEeMaTUKa paCTECHUM, HBOIOLINS, POJIb PACTEHUU B IPUPO/IE U
’KU3HU YETIOBEKa, a TAK)KE 3HAKOMCTBO C TpulaMu, JUIIAHHUKAMU U OaKTEepUsIMU — B 7-1
KJIacC; 300JI0THUsI — B 8- KJ1acc, a U3y4YeHUE OpraHru3Ma 4eJI0oBeKa BO3BpalleHo B 9-if kiacc,
KakK 3TO OBLJIO JI0 MEepexojia Ha KOHLEHTPUUECKUN MPUHIUI MOCTPOEHUS MPOrpamMMBbl MO
Oouonoruu. B CBs3M ¢ 3TUM OTACNIbHBIE OOIIEOMOIOTUYECKUE BOMPOCH BKJIIOYEHBI B
cojiepkanue ouosoruu B 5—9 kiiaccax.

Bo3sBpanieHne K JMHEWHOMY NPUHUMUITY MOCTPOEHHUs MPOTPAMMBI B 3HAYUTEIBHOU
CTENIEHU MOTHUBHUPOBAHO TE€M, UYTO BBHICOKUH YPOBEHBb a0CTPAKIIMU MHOTHUX OMOJOTHYECKUX
MOHATUM U3 00JaCTH LIUTOJIOTMHU, T€HETUKHU, DBOJIFOIIMOHHOTO YUYEHHUS HE COOTBETCTBYET
BO3PACTHBIM OCOOCHHOCTSIM JICBATUKIACCHUKOB, BO3PACT KOTOPBIX B CPETHEM COCTABIISCT
15 ner.

Emé onun Bompoc, TpeOyrouuid pa3bsiCHEHUs] — KOJMYECTBO JIAOOPATOPHBIX U

MPAKTUYECKUX PadOT, KOTOPOE XapaKTepusyeTcs KaK «paciiupeHHoe». B ycioBusx
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1e1eco00pa3Hoi  «M30BITOYHOCTU» YYMTENb BIpaBe BBIOpaThb W3 NPEAJIOKEHHBIX B
nporpaMMe MpakTUYECKUX U 1a00paTOpHBIX paboT Te, KOTOPbIE Oy IyT 00s3aTeIbHBIMU JIJIS
BBITIOTHEHUsI  BceMU  oOydarommmucs.  Pa®oTel, OTHECEHHbIE K  KaTeropuu
«HEOO0s3aTeNIbHBIX», BBIMOJIHAIOTCS Ha BHEYPOUHBIX 3aHATHUAX, B XOJI€ BBINOJHEHUS
UCCIIEIOBATENLCKUX U MPOEKTHBIX PaboT.

[Iporpammoii npeaycMmaTpuBaeTcsi MPOBEEHNUE IKCKYPCHA. DKCKYpPCUsl — OJHA U3
HauOoJiee TPYA03aTPATHBIX U CIOXKHBIX KaK B COAEPKATEIbHOM, TaK U OPraHU3aI[MOHHOM
acriekte popm oOyuenus. [Ipu OTCYTCTBUU OOBEKTUBHBIX BO3MOXKHOCTEH YUUTENIb MOXKET
OpraHu30BaTh pabOTy O00yUYaIOIMUXCA HA OCHOBE MPOCMOTpPA BUJICOIKCKYpCUU. DTa dhopma
OpraHm3aiuy Mnpuodpena 0coOyl MOMYJISIPHOCTh M BOCTPEOOBAHHOCTH B YCIIOBHUAX
JAUCTAHIIMOHHOTO OOy4YeHUs, a €€ CTaTyC B HACTOSIIEEe BPeMs 3aKpeIiéH B OQUITHATIEHOM
JOKYMEHTE, KaKuM SIBJIsieTCs pefiepanbHas paboydast IporpaMma.

Bcero B mporpamme o Ornosoruu it 5—9 kiraccoB npeaioxkeHo 112 madopatopHbix
U MPAKTUYECKUX PaboT, 8 IKCKypcHi M BUACOIKCKYpcHid (M3 HuUX 4 — s 5 kiacca).
KonmuecTBeHHOE pacmpezeneHue o KiaccaMm MpuBeaeHo B Tabnuie 2.

Tabmuma 2 — KonmuectBo  1aboOpaToOpHBIX, MPAKTHUYECKUX  paboT U

AKCKYPCUN/BUICOIKCKYPCHUIA IO KIaccam

dopma Kunaccest
OpraHu3anuu

5 6 7 8 9
Jlabopatopubie u | 9 25 12 28 38
MPAKTUYECKHE
paboThl
DKCKypcUu ul|4 1 3 | He He
BHJICOIKCKYPCUH npeodycmMompeHo | npedyCMOmMpeHo

B Ilpunoxxenuu 2 npuBeeHO CPAaBHEHUE TEMATUKHU U KOJIMYECTBA JTA0OPATOPHBIX U
MpaKTUYECKUX paboT, a TakkKe OIKCKYpCUH H BHIEOIKCKYpCHH Il S5 Kiacca,
MPEYCMOTPEHHBIX OOHOBJIEHHBIM M TMPEIIIESCTBYIONUM cTaHaapTamMu. CyliecTBEHHBIX
pa3IMuuii MEXI1y ITUMU BapraHTaMU B MporpaMmme 5 Kiacca mo o0bEMyY U TeMaThKe padboT

Y OKCKYPCHUH HE BBISBIICHO.
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5 kiaacc
2. OCOBEHHOCTH OBYYEHMS ITIPEJIMETY «BUAOJIOI' US1»
B 5 KIIACCE

[Tpu opranm3amuu 0Oy4YeHHS OWOJOTHH B 5 Kiacce HEOOXOAMMO YYHUTHIBATH
0COOEHHOCTH JJAaHHOTO HIKOJIBHOTO MEepHoIa;

o HAKOTUICHUE 3HAHUH JOJDKHO TMPOUCXOAUTH MTPEUMYIIIECTBEHHO OT YaCTHOTO K
o61ieMy (T.e. HHIYKTHBHBIM CIIOCOOOM) Ha OCHOBE HAOJIIOJCHUN U PaCCyKICHHIA;

o B KauyeCTBE pacCMaTPHBACMBIX OOBEKTOB H3Y4YCHHS, TJIaBHBIM 00pa3om,
JOJKHBI HCIIOTB30BaThCSA OOBEKTHI, MPOIECCH M SIBJICHUS, 3HAKOMBIEC OOyYarOIIMMCS W3
MMOBCETHEBHOM KU3HU;

o OCHOBHOE BHHMaHHE B MPOIIECCE MPETOAaBaHus OMOJIOTHH B 5 Ki1acce JOIHKHO
YACTATHCS] 03HAKOMIICHHIO O0YUYaIOIINXCS C HHTEPECHBIMU (paKTaMH O CBOKMCTBAX BEIIECTB,
MIPUPOHBIX SIBJICHUSX, MTPOBEJACHHUIO OIBITOB, OOCYXKJECHUIO U aHAJIN3y WX PEe3yJbTaTOB,
(GhopMyITUPOBAHUIO BEIBOIOB;

o dbopMHpoBaHrE 3HAHUN W YHUBEPCAIbHBIX YYEOHBIX JEUCTBUM JOJKHO
MPOUCXOIUTH C YIETOM OCOOCHHOCTH MbIIIICHHs oOydarorumxcs 5—6 kinaccos (11-12 ner),
MPOSIBJISIIONIETOCS B BOCHPHUSITUM HMH OKPY’KAIOIIETO MHpa Kak eIUHOTO IIeJIoro,
CIIOCOOHOCTH K JIOTUYECKUM PACCYXKICHHUSM, OCHOBAHHBIM Ha KOHKPETHBIX CBS3SIX W

00bEKTAX.

2.1. IIpeeMCTBEHHOCTH MEKIY HAYAJIBbHOI M OCHOBHOM IIKO0J10ii KAK NPUHIUII

¢bopmupoBaHusi 6MOJIOrMYECKOI TPAMOTHOCTH

[IpeeMCTBEHHOCTh MEXIY OCHOBHBIMU JTalmamMu OOY4YEHHUs SBIAETCS OIHUM W3
KJIFOUEBBIX MPUHIIAIIOB B TIEJIATOTHKE, COOJIIOIEHUE KOTOPOTO MPE/IoIaraeT He OTPHUIIAHHE
NpeIbIIyIIero JTana, a COXpPaHeHHWEe, Pa3BUTHE TOTO PAIMOHAIBHOTO, YTO YK€ OBLIO
nocturayto. OmHako TpH OOCYXIACHHUM OCOOEHHOCTEH TMpernoaBaHusi OWOJOTHU B
OCHOBHOHW IIIKOJIE BOIPOC IMPEEMCTBEHHOCTH I0 OTHOIICHUIO K HadaJbHOW IIKOJIC B

MCTOJJUYCCKHUX PEKOMCHAAUAX 110 JaHHOMY yqe6H0My npeaAMCTy IPAKTUYCCKHU HCE
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paccmatpuBaercsi. Bmecte ¢ Tem B yueOHbIM miaH 14 kiaccoB BXOIUT MpeAMETHas
00JIaCTh ~ «EeCTECTBO3HAHME»  («OKPYKAIOIMUA  MHUpP»),  KOTOpas  BBIIOJHSET
MPOIEIEBTUYECKYIO POJIb 10 OTHOLICHHIO K TaKUM MpPEeIMETaM OCHOBHOM IIKOJbI, Kak
ouonorus, reorpadus, xumusi, pusrka, acTpoHOMuUs, 3Koyorus. [Ipu arom OObIIAsT A0S

JAUJTAKTUICCKUX CAWHHUL COACPIKAHUS OTHOCUTCA UMCHHO K OMOJIOTHH.

B nacrosiee Bpemst IO npeemcmeenHocmypio IOHUMAIOT HE TOJIBKO YCTAaHOBJIEHUE HEOOXOJUMBIX CBA3EH,
MIPABWJIbHBIX COOTHOLICHUM MEX 1y pa3IN4HbIMH YacTSIMH y4eOHOT0 MaTepuasa v OpraHu3aluu yaeOHoro
mpolecca Ha pa3HbIX CTYHNEHSX €ro M3ydeHus, HO M Y4ET U3MEHEHUH B (PU3UOJIOTUYECKOW H
MICUXOJIOTMYECKON cdepax MIIQAIIEro UIKOJbHUKA, B CHCTEME KOHTPOJIHMPYIOIIEH M OLEHOYHOM
NesITeNIbHOCTH, TPEOOBaHMM CO3JaHuUs TaKoW 00pa30BaTeNIbHOM cpefibl, KOTOpasi oOecreuynBaeT OepekHyIO

aZalTalinuilo MIKOJbHHUKA K HOBOH CUTyaumuu O6y‘-IeHI/I$I B OCHOBHOM IIIKOJIE.
06 obecneyenuu ycnewHoll adanmayuu peOEHKa npu nepexooe co CmyneHu
HauanbHo20 0bUe2o 0bpasosanus — Ha ocHosHyro [11]

[Ipu nepexoie U3 HaYaIbHOW IKOJIBI B OCHOBHYIO B MPOILECCE O0YyUEHHUSI BOSHUKAIOT
TPYAHOCTH, KOTOpbIE OOYCJIOBJIEHBI, C OJJHOW CTOPOHBI, U3MEHEHUEM (DU3HOTOTHUECKUX
CUCTEM OpraHu3Ma, C JAPYTrod, — H3MEHEHUEM IICMXOJOTMYECKOTO cTaryca peOEHKa,
OLLYILIEHUEM B3POCICHUS U Pa3BUTUEM CAMOCO3HAHUS.

Hetn 6-10 et B cuily MCUXOJIOTUYECKUX OCOOCHHOCTEH BOCIIPUHUMAIOT MPUPOY,
OKPYXaIOIUA MUP KaK HepacwieHEHHOe eauHoe 1enoe. CaeacTBUEM TaKOr0 BOCIPUATHUS
SBJISIETCSL 0co0oe, cunkpemuueckoe mviuiienue [34], koropoe coxpansiercs mo 11-12; a
uHorAa U 70 13 ner. DTo 3HAYUT, YTO MO PsAIY OCOOCHHOCTEH OOydarommecs 5 KiIaccoB
OJMKe K MITQJIIIMM HIKOJIbHUKAM, YeM K 00yYarouIMMcs MOCIeAYIOIINX KJIAaCCOB OCHOBHOM
mkosibl.  CreoBaTtenbHO, NpU  M3YYEHHMM OMOJNOrMM B 5 KJlacce JOJKHA ObITh
MPEEMCTBEHHOCTh HE TOJIbKO B COJAEPKAHUH, HO TaKXKE€ B METOAaX U (popMax opraHu3aliu

y4eOHOM ACSATENBHOCTH, KOTOPHIE XapaKTEPHBI JJIsi HAYAJIbHON IITKOJIBI.

Cunxpemuyeckoe mviuiienue (0T rped. Synkretismos — coequHeHHe) — IETCKOE MBIIUICHHE, B KOTOPOM
pa3sHOPOJHbIE TpeacTaBieHuss Henu(p(epeHIUPOBaHHO CBS3bIBAIOTCA ApPYyr ¢ napyrom. Jlo 7-8 ner
CHUHKPETH3M IPOHMU3BIBAET IIOYTH BCE CYXKICHUS peOEHKA. DTO BBIpAXKACTCS B CTPEMIICHUH HAXOIUTH CBSI3U
MEXy CaMbIMU Pa3HOPOJHBIMU SBJICHUSIMHU, CO3/1aBaTh HEBEPOSTHBIE THIIOTE3bl O MIPUUMHAX COOBITHI U
T. 1. I[lo Mepe pa3BUTHS YMCTBEHHBIX ONEpalUil MPOUCXOIUT OBJIAJIEHUE MPUUMHHO-CIIEACTBEHHBIMU
CBSI3SIMH, U CUHKPETHU3M Hcue3aeT U3 00JacTH HEMOCPEACTBEHHBIX CYKJIEHUHN peOEHKa O BHELITHEM MUpE.
Kacasun U.T. Dnyuxnonedus snucmemonocuu u gunocopuu nayxu [26]
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[Ipu nepexone Ha oOHOBIEHHBIM DI'OC, mpegycMmaTpuBarOIIUMi B TOM YHCIIE
YCWJICHHE TPAKTHYECKOW HAIMPaBICHHOCTH (POPMUPYEMBIX Yy OOYYArONIMXCSl 3HAHUH,
MIPEEMCTBEHHOCTh TPAKTYETCA TaK)Ke KaK MeXaHW3M mepemaadn d(PQPEeKTUBHBIX CIIOCOOOB
JEeSTEIBHOCTH, METOI0B U (POpM opraHu3aluu 00pa3oBaTeIbHOTO MPOIEcca.

[TockoJIbKy B HAYaJIbHOM IIKOJIE€ OOJIBIIIOE BHUMAHUE YACISUIOCH BBIMOJHEHHUIO
WHAMBUYJbHBIX U TPYIIIOBBIX UCCIEIOBATEICKUX U MPOEKTHBIX padOT, OCHOBAaHHBIX Ha
paboTe C HCTOYHMKAMU HWHGOpMAIKM, HAOMIOACHUSAX, MPOCTEHUIINX OMNBITaX M
MOJEIIMPOBAHUH, CIEAYET COXPAHUTH U PA3BUBATh COOTBETCTBYIOLIME YMEHHUS U B 5 KJacce.
Kpome Toro, no-npexxHemy akTyaJbHbIM JJISI JAHHOTO BO3PACTa OCTAETCS MCIIOJIb30BaHUE
UTPOBBIX MPUEMOB U METOJIOB, KOTOPHIE OMOTYT HE TOJIBKO JIy4YIlI€ YCBOUTH MIPEAMETHOE
coJiepKaHue, HO CHU3SIT 3MOLMOHAIBHYIO HArPYy3Ky Ha YpOKE.

[Ipu paspaboTke couepkaHusi YYEOHMKOB OHOJOTHU I S5 Kjacca aBTOPBI
MpPEIMETHBIX JIMHUHA HE BCErjla YYUTHIBAIM NPOIMEACBTUYECKUE 3HAHUS, YMEHUS,
MpeMETHBICE W MeTarpeMETHbIe y4eOHbIe JEUCTBUS, CHOPMHUPOBAHHBIE B HadaIbHOU
mkose. K Takum Temam, KOTOpbIE HM3y4arOTCs B HAYAJIBbHOW IIKOJIE, & 3aT€M B pPAIE
MPEIMETHBIX JIMHUN TOBTOPSIOTCS MPAKTUYECKH HA TOM K€ ypOBHE B 5 Kiacce Mpu
M3ydeHUuu Ouosoruu, OTHOcATCS: «lIpu3HaKM >KHMBBIX OpPTraHU3MOBY; «JIEMEHTApPHBIC
MpeAcTaBiIeHus 00 OOMEHE BEIIECTB MEXAY OPraHM3MOM M OKPYKaIoIIew cpenou, o
CUCTEMATHUKE JKUBBIX OPTaHU3MOB (XapaKTepUCTHKA IAPCTB KUBOU MPUPOIBI)»; «BrnusHue
YeJIOBEKA Ha JKUBBIE CUCTEMbI (BOSHUKHOBEHHUE SKOJIOTUUECKHUX MPOOJIeM, OXpaHa pacTeHUN
Y JKUBOTHBIX)» U Jp. PaccMoTpuM npu M3ydeHUH KAaKOro ydeOHOro Marepuayia cieayer
oOpaTuTh 0c000€ BHHMMAaHHE Ha MPEEMCTBEHHOCTh COJEpXKaHUS YYEOHBIX MPEIMETOB
«Okpysxaromuii Mup» u «brosorus» (tadmuma 3).

Tabmmma 3 — OcHOBHBICE AUJAKTHYCCKHAC COMHUILI, OO0CCICUMBAIOIIHC

IMPCEMCTBCHHOCTD Ha 3TalIC INCPCX0Jid OT HAYAJIbHOTO K OCHOBHOMY O6p&30BaHI/IIO

OcHoBHbBIE YueOnbiii npeaMeT «OKpy:KAIOMIUH YueOnbiii npeamer «buosorus»,

AUJAKTHYECKHEe | MUP» (MpeaMeTHAas 00J1aCTh 5 kjace

e IMHHIIbI «ecTecTBO3HAHUE»), 1-4 Kacchl

Kusas u Heoicusas u sorcusas npupooa. llpusnaku | [lonsitue o xu3HU. [Ipu3Haku KUBOTO

HeKUBas MpeIMETOB (uBer, dbopma, | (kIeTOUHOE CTpPOEHHUE, MUTaHUE,

npupoaa CpaBHUTEIBHBIE pa3MePHI U JIp.) IbIXaHWE, BBIICTIECHUE, POCT H  [p.).
Obvexkmbl HCUBOU U HEHCUBOU NPUPOOHI,
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OcHoBHbBIE YueOHbiii npeaMeT «OKpyKAOMIUH YueOHnb1ii npeamet «buosiorus»,
AMJAAKTHYECKHE | MUP» (IpeaMeTHas 00J1acTh 5 kJaacc
eIMHHUIbI «ecTecTBO3HAHUeE»), 1-4 KJ1acchl
ux cpasvenue. JXuBas U HeXUBaA
MIPUPOA — EAUHOE 1IEJI0e
MeTtoasbl Hannviii mamepuan 6 cooepocamenvruom | Hayunvie memoovl W3y4eHUs KUBOU
U3ydeHust pazoene npocpammbsl He NPeOCmasiet, 6 | IPUPOIbL: HabIo0eHue, IKCnepumMenm,
[>xuBoii] yenesou pazoen [9] owu exnouén 6 | onucanue, uzmepenue, Kiaccu@uKkayusl.
NPHUPOABI Cneoyiouux opmyIuposxkax: HabGmronenne u  SKCHEPUMEHT  Kak

B pesynpraTe  um3ydyeHus = Kypca
«OKpy)KaImui MUp» 00yJarouecs Ha
YpOBHE HAYaJIbHOTO o0miero
o0Opa3oBaHws:

- TIO3HAKOMSATCS C  HEKOTOPBIMHU
cmoco0amMM  W3y4YeHHs] MPHPOIBI U
o0IIecTBa, HaYHYT OCBaWBaTh yMEHHS
MPOBOJIUTD HAOM0OeHUsi B TIPUPOJIE,
CTaBUTb OnblMbl, Haydyarcs BHUJIETh U
MOHUMATh  HEKOTOPbIE  MPUUUHHO-
cledcmeeHtble C653U B OKpPYKAIOIIEM
mupe <...>;

- onucwvleamo Ha OCHOBE
NPEUIOKEHHOTO  IJJaHa ~ W3YYEHHBIC
OOBEKTHI U SIBIICHUS )KHUBOW U HEXKHUBOU
IIPUPOJBI, 8b10€15Mb UX CYUIeCNBEHHbIE
NPU3HAKU,

— cpasnugams OOBEKTHl KUBOH U
HEXHUBOW MPUPOJIBI HA OCHOBE BHEUTHUX
MIPU3HAKOB WIH U3BECTHBIX
XapaKTePHBIX CBOWCTB W TIPOBOJHTH
MIPOCTEHIITYIO Kaaccuguxayuio
W3YYCHHBIX 00BEKTOB MTPUPOJIBI;

— IPOBOJIUTH HECIIOKHBIE HAONI00eHUs B
OKpY’Karollel cpefie U CTaBUTh ONblMbl,
UCIIONB3Ysl TpocTeifiiee J1abopaTopHOe
o0opynoBaHUE U  uU3MepumenbHvie
npubopul; CiaenoBaTh WHCTPYKIUSAM U
MpaBWJIaM TEXHUKU OE30MAaCHOCTH TIPH
MIPOBEJICHUH HAOIIOACHHIA U OITBITOB;

—  HCIIOJIb30BAaTh  TOTOBBIE MoOenu
(rmolyc, KapTy, MiIaH) AT 0ObSICHEHUS
SIBJIECHWM  WJIM  OINKMCAaHUs  CBOMCTB
00BEKTOB

BEIYIIUE METObI OMOJIOTHH.
YCTpOMCTBO YBEIMYHUTEIIBHBIX MPUOOPOB:
Jynbl 1 MEKpockoma. [IpaBuia paboTsl ¢
YBEJIMYUTEIILHBIMU MPUOOPAMH.

Meton onucanus B Owmojiorun. MeTop
U3MEpPEHUs] (MHCTPYMEHTBl H3MEpEHUS).
Meron  kraccughuxayuu  OpPraHU3MOB,
MIPUMEHEHUE JIBOMHBIX Ha3BaHUM
OpraHU3MOB
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OcHoBHbBIE YueOHbiii npeaMeT «OKpyKAOMIUH YueOHnb1ii npeamet «buosiorus»,
AMJAAKTHYECKHE | MUP» (IpeaMeTHas 00J1acTh 5 kJaacc
eIMHHUIbI «ecTecTBO3HAHUeE»), 1-4 KJ1acchl
IMpodeccun, [Ipodeccun JOJIEH. Jlnynas | [Ipodeccuun, cBs3aHHBIE ¢ OWOJIOTHEH:
CBSI3aHHbIE C OTBETCTBEHHOCTh 4esloBeKa 3a | Bpa4, BETEpUHAp, IICHUXOJIOT, arpoHOM,
omnoJiorueit pe3yabTaThl CBOET0 Tpyna U | )KUBOTHOBOJ U JIp.

poeCCHOHATLHOE MACTEPCTBO
Opranusmsbl — | Pacmenusa, ux pasnoobpasue. Yacmu | Ilonstue o6 opranmsme. Opranuszm —

TeJIA JKUBOM
NPHUPOABI

pacmenus (KopeHb, cmebenb, JUCH,

yeemox, nunoo, cems). Habrooenue
pocma pacmenutl, Quxcayus
usmeHenut.  JlepeBbsi, KyCTapHUKH,
TPAaBBIL.

Jukopactyiue u KyJIbTYPHBIE
pacTeHus.

TI'puébwr. Cveoodnble u s008umuvle 2pudb.
[IpaBuna cbopa rpudoB.
Kueomnuie,

ux paszHoobpasue.

Hacexomvie, pviovl, nmuysl, 36epu, ux

omiaudus.
Ocobennocmu numarus PA3HbIX
HCUBOMHDBIX ()CMM/!Hble,

pacmumenbHosA0Hble, 8CEA0HbIE).
Pasmnoorcenue HCUBOMHBIX
(Hacekomble, pblObl, NMUYbL, 36€PlUL).

ﬂukue U OoOMauLHUe HCUBOMHbBLE

enuHoe 1enoe. JKusneoesmenvbHocmo

opearuzmos. OCOOEHHOCTU CTPOCHUS H

IPOLIECCOB KU3HEJCATEIIbHOCTH y
pacTeHud, IKUBOTHBIX, OaKTepwii u
rpuoOB.

CgoiicTBa OpraHU3MOB: MUTaHue,
JIbIXaHHE, BBIJICIICHHE, JIBIDKECHHUE,
pa3MHOXXEHHUE, pa3BuTHe,

Pa3IpaKuMOCTh, PUCIIOCOOIEHHOCTD.
PasHooOpazue  opraHu3smMoB |

kinaccuukanus (TakCOHbI B OHOJIOTHU:
1IapCTBA, TUIIBI (OT/IEIIBI), KJIACCHI, OTPSIBI
(mopsiaKK), CeMEHCTBa, pOMABI, BHUJBI).
BakTepun u BUpPYCH Kak (OpPMBI KU3HU.

ux

3HaueHne OAKTEpUl K BUPYCOB B IPUPOJIC
Y B )KM3HU YEJIOBEKA

Opranunsmsl n

Yenosus, mneobxooumvie ons orcusnu

Ilonamue o cpede obumanus. BonHas,

cpena pacmenus (céem, menio, 6030yX, 00a). | Ha3eMHO-BO3/yIlIHAas, IIOYBEHHA,
o0uTaAHUA Vcenosus, HeobxoOumvle Ons  dcus3Hu | BHYTPUOPTAHU3MEHHAS CPE/IbI OOUTaAHMUS.
HCUBOMHBIX  (6030yX, 600a, menao, | [lpedcmasumenu cpeo oboumanusl.
nuwa) OcobenHoctu cpen oOuTanus
OpPTaHU3MOB. Ilpucnocobnenus
OpP2aHU3MO8 K cpede 0OUmaHus
Ce30HHBIE [Tpumeps! siBnenuil npuponsl: cmena | Ce3oHHble — USMEHeHUS 6  JHCUSHU
PUTMBI B gpemen cooa, <...>. Cmena epemen 200a | opeanu3zmMos
npupozae 8 POOHOM Kpae Ha 0CHOGe HAONI0OEHU.
Haponnuwiii  kaneHgapb  (IpUMETHI,
ITIOTOBOPKH, MOCJIOBUIIbI),
ONPEIEAOMINNA CE30HHBIN TPY/ JIFOAEH
IIpupoaubie Jlec, nye, 6000ém — edurncmeo dcugoul u | [loHsITHE O TPHUPOAHOM COOOIIECTBE.
coo01ecTBa HeNHCUBOL Npupoovl (conneyHwvlli céem, | B3anMOCBS3M OPraHU3MOB B MPUPOIHBIX

8030yX, 600a, NOY6d, pPACMeHUs,
acueomuvle). Kpyeosopom eewecms.
Bzaumocessu 8 nPUPOOHOM

COO6L(4€CI’I’16€.' pacmedus — nuwa u

cooOmiectBax. [IumeBble  cBA3M B
cooOmiectBax. [TumeBbie 3BeHbs, LENH U
ceTu [IpousBoaureny,

pa3pyIImuTeTn

MUATaHUA.
norpedurenu u
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OcHoBHbBIE YueOHbiii npeaMeT «OKpyKAOMIUH YueOHnb1ii npeamet «buosiorus»,
AMJAAKTHYECKHE | MUP» (IpeaMeTHas 00J1acTh 5 kJaacc
eIMHHUIbI «ecTecTBO3HAHUeE»), 1-4 KJ1acchl
VKpblmue O/ HCUBOMHBIX, JHCUBOMHble | OPTaHUYECKUX BEIIECTB B IPUPOJHBIX
— pacnpocmpanumenu nio0o8 u CeMsH | COOOIIeCTBaX.
pacmenuii. Ilpupoonvie coobwecmsa | [lpumepsl npupooHnvix coobwecms (nec,
POOHO20 Kpas npyo, 03epo u op.).
Pacmumenvuoiii  u  orcugommuulii. - Mup
POOHO20 Kpas (kpaesedenue).
HckyccTBeHHBIE co00111eCTBa, ux
OTJIUYUTEIIbHBIC PU3HAKU OT MPUPOIHBIX
coobmiecTB. [IpuynHBl HEYCTOMYMBOCTH
UCKYCCTBEHHBIX COOOIIIECTB. Ponb
MCKYCCTBEHHBIX COOOIIECTB B JKHU3HU
YeJioBeKa
IIpupoanbie IIpupoonvie 30mbl  Poccuu: obwee | IIpupoonsie 30Hbl 3emau, ux ooumamen.
30HBI npedcmasieHue, 0CHOGHble npupoonvie | Dropa u  dayna npupooHvIX  30H.
sonvl  (knumam,  pacmumenvuoviti  u | Jlanowagmol: npupoousie u KyibmypHvie
HCUBOMHBIU MUp, OCOOEHHOCTHU Tpyia U
OblTa IIONEH, GIUAHUE uelogeKa Ha
npupooy  usyuaemvix 30H, OXpPAHd
npupoovl)
B3aumocss3b Yenosex — uacmeo npupoowl. | Oco3nanue  HCU3HU  KAK  BEIUKOU

YyeJi0BeKa U
NPUPOaBI

3asucumocms  JHCU3HU  uenoseka om
npupoosvl. dmuyeckoe U ICmemuyecKoe
3HaueHue NpUPoOblL 8 HCUZHU YeTIOBEKA.
OceoeHue uenosekom 3aKOHO8 JHCUSHU
npupoovl NOCPeOCmeoM NPAaAKmuieckou
oesmenbHOCU.

Ponb pacTeHuit/’KUBOTHBIX B IPUPOJIE U
KU3HHU JIOJIeH, OepeKHOE OTHOIICHHE
YeJIOBeKa K  PACTCHUSM/>)KUBOTHBIM.
PacTeHus/’KMBOTHBIE POAHOTO  Kpasd,
Ha3BaHMsI U KpaTKas XapaKTepHCTHUKA Ha
OCHOBE HaOIIOICHHIA.

IlouBa, €€ cocTaB, 3HaUCHHUE I KUBOU
MPUPOABI U I XO3SUCTBEHHOU >KU3HU
YeJI0BeKa.

Ilonoscumenvnoe u ompuyamenvHoe
gnuAHUe OesIMeNbHOCMU 4el08eKd Ha
npupooy (6 mom uucie Ha npumepe
oKpyocalowell mecmuocmu). Bnusanue
ue06eKa Ha NPUpoOHble coobuecmaa.
IIpasuna nosedenus 8 npupoode

YeHHOCTU.

Uszmenenuss 6 npupode 6 cei3u ¢
pazeumuem  CeIbCKo20  XO3AUCmed,
npou3e00Cmea U pocmom HUCIeHHOCHU
HaceneHusl.

BrusiHue yenmoBeka Ha )KUBYIO TIPUPOJTY B
XO0JI€ UCTOPHH.

['moGanbHBIE SKOTOTUYECKHE TPOOIIEMBI.
3acpsaznenue  6030YWHOU U BOOHOU
obonouex 3emau, nomepu nou8, UX
npedomepauyerue
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OcHoBHbBIE YueOHbiii npeaMeT «OKpyKAOMIUH YueOHnb1ii npeamet «buosiorus»,

AMJAAKTHYECKHE | MUP» (IpeaMeTHas 00J1acTh 5 kJaacc

eIMHHUIbI «ecTecTBO3HAHUeE»), 1-4 KJ1acchl

Oxpana Oxpana <...> pacmumenvroco u | llymu  coxpanenus  OUOIOCUHECKO2O

[>xuBoii] AHCUBOMHO2O — MUpA. 3anoseonuxu, | pazHoobpazusi. Oxpansiemvle

NPUPOALI HAYUOHATIbHBIE NAPKU, UX POJIb 8 OXPAHE | meppumopuu (3ano8eOHUKU, 3aKA3HUKU,
npupoobL. HAYUOHANIbHbIE — NAPKU, NAMAMHUKU

Kpacnas knuea Poccuu, eé 3mauenue, | npupoowt). Kpacunas knuea Poccuu
omoenvhble npedcmagumentt pacmeHull
u srcusomuwix Kpacrnoii knueu.
Iocunvroe yuacmue 6 oxpare npupoowi.
Jluunas omeemcmeeHHOCMb KaXKIOTO
YeJl0OBEKa 32 COXPAHHOCTh MPUPO/IBI

HNcTounnku Cpeocmea  maccosoti  ungopmayuu. | Mcmounuxu Ouo102ueckux 3Hanull.

uHpopMaNMU. | paouo, meneguoenue, npecca, | [louck ungopmayuu c ucnonvzosanuem
Be3onacHblii Humepnem. DPA3TUYHBIX UCTOYHUKO8 (Hay4HO-
HNutepHer HsbupamenvHocms npu  nonv3oéanuy | TMOMyIApHAs JUTEpaTypa, CIPABOUHUKH,

cpeocmeamu maccosou ungopmayuu 6 | IHTepHET)
yensix coxpaHenus 0YX08HO-
HPABCMBEHHO20 300POBbSL.

lannwiti mamepuan 6onee noopooHO
npeocmasenen 6 yeneeom pazoene [9] 6
Cnedyrowux opmyruposkax:

— UCNONIL308AMb eCMeCm8eHHO-HAYYHble
meKCcmol (ha OYMaAHCHBIX u
9IeKMPOHHBIX HOCUMETISIX, 8 MOM YUCTe
8 KOHmpoaupyemou cemu Unmepnem) c
yenvio noucka u u3gneyeHus
ungopmayuu, OTBETOB Ha BOIPOCHI,
00BSICHEHHH, CO3JaHUS COOCTBEHHBIX
YCTHBIX WTH MTUCHEMEHHBIX
BBICKA3bIBaHH;

— UCNONIb3068aAMb pasnuuHvle
cnpasounvie  u3oanus  (CloBapb 10
€CTECTBO3HAHUIO, OTIpe/IeUTeNb
pacTeHMii M >KUBOTHBIX Ha OCHOBE
WUTIOCTpaluii, atiac reorpaduyeckux
KapT, B TOM YHCJE€ W KOMIBIOTCPHBIC
W3aHMs) I TIOMCKAa HEeOoOXOIuMOit
nHpopManuu

CoOuroIeHHUIO TIPUHITUIIA PEEMCTBEHHOCTH OMOJIOTHYECKOTO 00pa30BaHMS MEXKIY

HayaJbHOW M OCHOBHOW WIKOJOW CIOCOOCTBYET BBISIBICHUE COACPKATEIBHBIX JIMHHUMA
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(Tabnuma 4), 4TO HAMpaBJICHO HE TOJIBKO Ha IMOBBIIICHHE 3(P(PEKTUBHOCTH YCBOCHUS
Marepuansa, HO W IO3BOJUT CO3AaTh IS IMSATHKIACCHUKOB YCIOBHS KOMMDOPTHOCTH U
YBEPEHHOCTH B CBOMX CHJIAX.

Tabnuna 4 — [lokazarenu TOCTIKEHUI 00yUYaIONIUXCs C TIO3UIMHA TPEEMCTBEHHOCTH

B 00JIaCTH MPEIMETHBIX pe3yiIbTaToB [25, 31]

4 kiaacce ‘ 5 kjaacce

Conep:karesibHbIE JJUHUA

1. Oco3nanue MHOToo0pa3usi U eIMHCTBA OKPYKaIOIIero Mupa; opMupoBaHue meJT0CTHOM
KAPTHHBI MHpPa

ONUCHI6aMb XapaKTEPHbIE 0COOCHHOCTH LAPCTB | onpeoensims u 0060CcHO8bI8AMY
YKUBOU IIpUPO/IbI (PACTEHHUS, )KUBOTHBIE, IPUOBI) | IPUHAJJIEKHOCTD opraHusma K
onpeAenéHHOMY ApPCTBY (KJIACCUPUITUPOBATH)

cocmasiisiims  LUCIM IIMTAaHUA B HA3CMHOM U | Xapakmepu3oeambv MU CBBIC CBiA3HU KakK
BOJHOM COO6H.I€CTB€ T'JIaBHBIC OHMOTHYECKHE CBiA3H,
noAACPKNBAOIUE HECJIOCTHOCTL S3KOCUCTCMBI;
KoHcmpyupoeamv UTCIIHM W CCTH IIMTAaHUSA B

COOOIIECTBE
onucvLi8ambv XapaKTepHBIC OCOOCHHOCTH | YCMAaHABIUBAMb B3aHMOCBS3b MEXITY
HpI/IpO[[HI)IX 30H POCCI/II/I HpI/IpOI[HO-KJH/IMaTI/I‘-IGCKI/IMI/I YCJ'IOBI/UIMI/I

36MHI/I, PAaCTUTCIIbHBIM W XHBOTHBIM MHUPOM
PA3JIUMYHBIX IPUPOAHBIX 30H

Xxapaxkmepuzoeams  pa3zHOOOpasue  YCIOBUH | 00bsACHAMb TPUUMHBI Pa3HOOOpa3us YCIOBUMN

JKA3HU Ha 3emiie JKA3HU Ha 3emiie

2. OcBoeHue [OCTYNHBIX CcHOCO00B W3y4YeHHMs NPHUPOAbI (Ha0Jl0eHHe, OIbIT,
MOIeTUPOBAHKE)

npo8ooUmsb HECIOKHbIE HAOMIOICHUS U CTABUTh | NIAHUPOBAMD JTaIlbl 51 MIPOBOJUTH
OTIBITHI, UCIIOJNIB3YS MpocTeiiiee JabopaTopHoe | HAOMIOAEHUS 32 MPHUPOJAHBIMH OOBEKTaAMH U
000pyIOBaHUE U U3MEPUTETbHBIE TIPUOOPHI SIBJICHUSIMU; TUJIAHUPOBATh U CTaBUTH OIBITHI,
MOJATBEPKIAr0II1E BBICKa3aHHOE
MPEIOI0KEHUE OTHOCUTEIBHO Pa3IMYHBIX
SIBJIEHUW B )KUBOW U HE)KMBOUM MTPUPOJIE

ananuzuposams Mojaenu (IU1aH, KapTy, CXeMy, | Mooenuposams OOBEKTHI (SIBIECHUS, CUTYaIlUH ),
JTUarpaMMmy M T.I1.) MO3BOJISIOIIE MOJATBEPIUTH
(IpOMILITIOCTPUPOBATD, YCTaHOBUTH)
pa3iUYHbIE SBJICHUS M 3aKOHOMEPHOCTU B
YKABOM U HEXKUBOU MPUPOE

3. BeisiBJIeHHE CYLEeCTBEHHbIX IPU3HAKOB NPUPOAHBIX 00bEKTOB, HX KJIACCH(PUKALMS,
YCTAHOBJICHHE IPUYHUHHO-CJIEACTBEHHBIX CBsI3eil B Ipupoe

Kpamko XapaKTepU30BaTh OCHOBHBIC MIPU3HAKH | onpedeisamsb CYIIECTBEHHBIC MMPU3HAKN KHUBBIX
YKWBOTO OpraHu3Ma OpraHU3MOB; Xapaxmepu3zoeambo oOMeH
BEIIECTB KaK OTIUYUTEIBHYIO OCOOEHHOCTH
JKABBIX OPTaHU3MOB
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4 kaacce

5 kiace

xXapakmepuzoeanitob 3HA4YCHHC Pa3JIMIHBIX
OpraHoB M CHCTEM OpraHOB paCTCHUA U

KHNBOTHOI'O

YCMAHA8IUBamMs B3aUMOCBSI3b CTPOCHHUS U
(GyHKIIMH OpraHoB U CHCTEM OpPraHoB B
OpraHHU3Me JKUBbBIX CYILIECTB

onucsleams  10OCICAOBATCIBHOCTL  PA3BUTHUA

JKUBOI'O0 OpraHu3sMa: pacCTCHHA, XKHUBOTHOIO,

rpuba

0b0CHO8bI6AMb 3HAUYCHUE PaSMHOKCHUA JIA
CYIICCTBOBAaHUA BHJA U KHM3HU Ha 3emiie B
OcJIoOM

YCMAHAB8IU8ams OCHOBHBIE MPU3HAKU Pa3HBIX
COOOIIIECTB; CpaBHUBAThH  COOOIIECTBA
MPeIJI0KEHHOMY IIaHy

10

Xapaxkmepuzoeams MPUPOIHBIE u
HCKYCCTBEHHBIE COOOIIECTBA; CPAaBHUBATH MX,
BBIJICTISITH CYIIECTBEHHBIN TPU3HAK

Hazvleamv OTIMYUS 3eMIIM OT JPYTHX IUIAHET
COJIHEUYHOW CUCTEMBI

xXapakmepu3zoeaniob OCOOEHHOCTH  IIAHETHI

3emid, JIeTaroNnIne

CYILIECTBOBAHUE HA HEW KU3HU

BO3MOXHBIM

4. OcBOEHHE OCHOB IKOJOTHYECKOIl IPAMOTHOCTH, 3JIEMEHTAPHBIX IPABUJI MIOBEeHHUSI B
OKPYZKaI0IIei cpeie, HOPM U MPABHJI 3I0POBOIo 00pa3a KU3HU

MoOenupoeams CUTYalUH,
BBIOOD

MIPEITOJIATAFOIIIHE
9KOJIOTHYECKH eJIeCO00PA3HBIX
JEHCTBHM, MTOCTYIIKOB, MMOBEACHHUS; COOIH00AMb
IpaBuUIIa
11e1eco00pa3HOro IMOBEACHHUS B IMPHUPOJAC U B

HOBCGHHGBHOﬁ KHN3HU

0€e3011aCHOTIO n 3KOJIOTHYCCKH

0bocHosbIBAMb HGO6XOILI/IMOCTI~) 9KOJOTUYCCKHU
uenecoo6pa3H0r0 IMOBCACHWA B HUIPOBLIX U
PCAJIbHBIX IIpUHHUMATb
JKOIOTHYECKH OOOCHOBaHHEIE pCUICHUA B
CUTyallusIX HPAaBCTBECHHOTI'O BBI60pa

CUTYyalusIX;

cobnodams TIpaBUia TUTHEHBI W (pU3HUECKOn
KyJIbTYPBI; pasziuuams TIONE3HBIC U BPEIHbIC
MPUBBIYKH

obocHogvieams HEOOXOIUMOCTb COOJIIOIEHUS
MIPaBWII 3JIOPOBOTO 00pa3a KU3HU; 00bACHAMb
COOCTBEHHOI'O

3aBUCHUMOCTbH 300pOBbA  OT

COCTOSIHUSI OKPYKAIOILIEH CPe/Ibl

CoracHo MOJIy4eHHBIM pe3yjIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUM CTICIIUATMCTAMU
OI'BHY «MucTuTyT BO3pacTHOM (u3nonorun Poccuiickoil akagemMun 0O0pa3OBaHM
Ouosiorust (HapsiAy C MaTEMaTHKOMN) SBISETCS HawOojee CIIOKHBIM IIPEAMETOM IS
oOy4aroruxcst 5-ro knacca. Mizydenue OHMoa0run TSl MSITHKIACCHUKOB «C YHCTOTO JIUCTAY
— 3TO HEAOOIEHKA 3HAYMMOCTH TE€X JMYHOCTHBIX, MPEAMETHBIX M METalpeIMETHBIX
pe3yNbTaTOB (3HAHWUW, YMEHUMW, IEHHOCTHBIX M HPABCTBEHHO-ITHUYECKHX YCTAaHOBOK),

KOTOpBI€ OBLIM MPUOOPETEHBI OOYUYAIOIIMMUCS B HauyajdbHOW IIKOJIE, YTO MPUBOAMUT K

HEONPABJIAHHON MEPETrPy3Ke U YACTUIHON MOTEPE UHTEpeca K y4eOHOMY MpPEIMETy.
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2.2. MexxnpeaMeTHbIe CBSI3H M Me:KIIpeIMeTHbIE MOHSITUSI TPH U3Yy4YeHHUH NpeIMeTa

«buojorusi» B 5 Kiacce

buomnorus, Hapsany ¢ xumuen, GU3MKON, acTpoHOMUEH M (PU3HYECKON reorpadueit
OTHOCHTCSI K 00JIaCTH €CTECTBEHHBIX HAayK. B OTiIHuUMe OT 3THX HAyK, U3YYarOIINX HEKUBYIO
IPUPOTY, OOBEKT OMOJOTUU — JKUBBIE (OMOJIOTHYECKHUE) CUCTEMBI PA3IMYHOIO YPOBHSI.
OpnHako MpakTUYECKH JIF000M OMOIOTrHYeCKU 0OBEKT MOJUUHSIETCS (PU3UKO-XUMUYECKUM
3aKOHAM M KOCMHYECKMM pHUTMaM (B TEPBYIO OYEpenb COJHEYHBIM U JIYHHBIM),
IPUCIIOCA0INBACTCS K YCJIOBHUSIM CpEllbl, BO MHOTOM 3aBHUCHUT OT reorpaduyeckoro
MOJIOKEHUS €ro MecTooOuTanus. iMeHHO mo3ToMy BaXXHO (POPMHUPOBATH y 00yUYarOIIHMXCS
YMEHUE TPUMEHATh 3HAHWS W3 OOJACTH JTHX W JAPYTHMX €CTECTBEHHBIX HAayK s
00BSCHEHHUSI POIIECCOB, MPOTEKAIOIINX B )KUBBIX CHCTEMAX.

Jlnst  peamuzani TPHWHIWIA  TPEEMCTBEHHOCTH  Hpu  (POPMHUPOBAHUU
MEXIIPEIMETHBIX TOHITHI Ha ypoKax OHOJOTHM B 5 Kiacce ObUIM MpOaHATIU3UPOBAHBI
(dbenepanbHbie pabouyue mporpaMmbl O reorpaduu, Ouogoruu, (QU3UKE W XUMUH.
Pe3ynbrarel ananuza nmpecTaBiICHbI B TAOIHIIE S.

Conep>xanue Ouonoruu, GU3MKU, XUMUUA KaK y4eOHBIX MPEeIMETOB Oa3upyeTcs: Ha
OOIlleHAYYHBbIX TIOHSITUSIX, TAKUX KakK Memoo, Klaccugukayus, seleHue, npoobrema,
paszeumue, C6:3b/63AUMOCEA3b, YCMOUUUBOCHb/HEYCMOUYUBOCMb, CUCMeMad, QYHKYUS,
yenosue, yuxn 1 ap. K ectecTBEeHHO-HAYYHBIM IMOHATUSIM, OOIIUM JIJIsL TJAHHBIX MPEIMETOB,
OTHOCATCA TOHATHUSl  8eujecmeo, MOAEKYId, amoM, Maccd, OdasileHue, YpPOGeHb
[opeanuzayuu], pomocunmes, ucnaperue u 1p.

HekoTopsie U3 3THX NOHATUN BBOASTCS Ha ypoKax OMOJOTHH YK€ B 5 Kiacce, TeM
CaMbIM BBITIONHSS MPOTICACBTUICCKYIO (DYHKIIMIO MO OTHOIIEHUIO K WU3YYCHHUIO JAaHHBIX
MOHATUH B Kypcax (U3WMKu U XUMHUHU. B CBOIO ouepenn, m3yueHue (GU3MKM U XUMUU
MO3BOJIIET PACKPBITH CYIIHOCTh MHOTHX IPOIIECCOB, MPOTEKAOIIMX B OHMOIOTHYECKHUX
cucTeMax, Ha 0oJiee BHICOKOM Hay9YHOM ypoBHE. MIcX0/1s1 U3 3TOTO, B JAHHBIX METOIMYECKUX
PEKOMEHJAIMAX B KayeCTBE MPUMEPOB TMPHUBOAATCS 3aJaHUS IPEUMYIIECTBEHHO

MEKIIPEIMETHOTO XapaKTepa.
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€CTECTBCHHO-HAYYHOTO ITKJIa [5]

IIpeameTn! (0a30BbIii YPOBEHDb), MEKIIPeIMETHbIE MOHSITHS

&
5 buoJsorus I'eorpadus dusuka Xumus
=
Meton, kiaccudukanus, | oObeKT, Mpolecc U | — —
SIBIICHUE, mpobisiema | sIBJICHHUE; METObI
3 | [oxomoruyeckas], W3y4eHUs OOBEKTOB U
5 CBSI3b/B3aMMOCBSI3b, SIBJICHUI; TUIIOTE32
v, | YCTOHYHMBOCTH/HEYCTOM
YHBOCTb pa3BHUTHS,
ucriapeHue
Cucrema, YPOBEHbB | UCCIIEJIOBAHUE, — —
[opranuzanuu], ¢yHKOus, | MOAeNUpoBaHue  (Ha
§ yCIIOBHE, JaBJICHUE, | IpUMepe
5 | mpouecc, KapTorpaguueckoro
\© | CHHTE3/(OTOCHHTE3, MO/JICIIUPOBAHUS ),
COCTaB/CTPYKTYpa, ITUKII,
ucriapeHue
Cucremaruka, cucTema, SIBIICHUE —
KaTeropusi/TakCoH, L[EJI0CTHOCTb, [mpuponsi],
mpolece, Tam [pa3BUTHs|, | B3aUMOJAEHUCTBUE, BEJIMYMHA, METOJ
SBOJIIOLIMSA, 3€MHas KOpa, | 3aKOHOMEPHOCTH, [mo3HaHus|,
UCTIapeHue, (baxTop | pPUTMUYHOCTH THIIOTE3a, MOJEIIb,
o [aKonornueckwmii], [mporieccoB]; daxTop, | nBUXKEHUE,
& | PKocucrema MPUYUHHO- aupdysus,
2 CIIC/ICTBEHHBIE CBSI3M; | arperaTrHoe
"~ 9KOJIOTUYECKHE COCTOSIHUE,
MPOOJIEMBI; CKOpOCTb, BEC,
100aIbHbIE Macca,  TpEHHE,
poOIeMbI JaBJICHUE, pbIYar,
YeJI0BEe4YeCTBa SHeprus,
KJIaccupuKanus
daxT, JI0Ka3aTeabCTBO, | IPOCTPAHCTBO CMayMBaHUe, Obwue
dbopma [Tena], cummerpusi, | [reorpadudeckoe]; HCTIapeHue, ecmecmeenHo-
MeMOpaHa, A1po, | pa3HOOOpasue; KanWULP/KalWUl | HayyHble NOHAMUL.
o JIBIDKEHUE/TIEpEeIBIKE YCIOBHSA,  PECypChl, | sipHbI€  SIBICHUS, | METOA  [HAy4HBI],
& | Hue, pbyar, (QEepMeHT, | HOTEeHIHUA; MPOIECC, | TEMIEeparypa, HAyYHBII daxr,
2 razooOMeH,  auQQys3us, | MPOrHO3, MUTPALIU CKOPOCTb, TUIIOTE3a,  TEOopHs,
* peryIsius, perenrop, W3IyYeHNE, 3aKOH, aHam3,
ajanTanus,  HCIapeHue, TETUTO/TeTLIO- CHHTE3,
HOMEHKJIaTypa [OnHapHasi | MIPOBOJHOCTB, KJ1accupuKanus,

NEPUOANYHOCTD,
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IIpeameTs! (0a30BbIi YPOBEHB), MEKIPeAMETHbIE TOHATHSA

&
2
S | buosiorust I'eorpadgus Pdusuka Xumus
=z
AIIEKTPUIECTBO, HAOIIO/ICHNE,
MarHuTHOE I10JI€ HKCIIEPUMEHT,
MOJIeIb/MOAETNPOBA

HUE, U3MEpEHue,
SBJIEHUE, TMpoIlecc,
peaxuus,
UCTIapeHHe/BbIIapU
BaHUE;

TEJIO, BEIIIECTBO,
arperaTHoe
COCTOSIHUE,
MOJIeKyJa,  Macca,
CMECh, ahdexr,
pacTtBop,
3aKOHOMEPHOCTb.
buonocuueckue
NOHAMUSL:
dhoTOCHHTE3,
IbIXaHue, onocdepa,
mpoueccsl  oOMeHa
BELIECTB (Ha
yray0nEHHOM
YpOBHE  HM3y4YCHUS
XUMUH)
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o IIpenmers! (0a30BbIi YPOBEHB), MeKIIPeIMeTHbIC OHATHS
§ buogorus I'eorpadgus Pdusuka Xumus
=z
DHeprus, mpeBpaiieHue, | pakrop, aHaJIN3, | IB)KEHUE Obwue
roMeocras,  HCHapeHue, | CpaBHUTEIbHAsS (MexaHH4YecKoe, ecmecmeeHHo-
CTaTUYECKUN/TUHAMUYECK | OLIEHKA; TUIOTE3a, | KojebaTenbHoe, HAayuHble NOHAMUSL:
Ui, DJIEMEHT, ra3000MeH, | IPUYUHHO- pEaKTUBHOE), daxr, TUIO0TE3a,
€MKOCTb, aHaJIMU3aTop, | CICACTBCHHbIC CBS3U; | IGHTP  TSDKECTH, | 3aKOH, Teopus,
ONTHYECKass  [cucTema], | MPOrHO3/IPOrHO3UPOB | cuila  (TSHKECTH, | aHAJIM3, CHHTE3,
ouocoepa, [ICHHOCTb, | aHUE; MOTEHIINAJ; | YIPYTOCTH, KJaccupuKanys,
AHTPONIOTEHHBIN [(PaKTOp] | KOMIUIEKC, TpEeHUs), 3BYK, | IEPUOJUYHOCTD,
KJ1acTep; npobiema HabIroneHNE,
SHEPrusi/FIHEPreTHKa; | [3KoJoruyeckasi| | SKCIEPUMEHT,
9KOJIOTUYECKAast MOJIEJIb/MOAETUPOBA
npobiema HHUE, U3MEpeHHue,
SBJICHUE,
ITAPHUKOBBIN
adexT,
§ TEXHOJIOTHS,
5 MaTrepuabl,
a npobiema
[sKonoruueckas|,
TEXHOJIOTHSI,
MaTepuabl.
buonozuueckue
NOHAMUSL:
dboTocuHTE3,
npIxanue, onocdepa,
HKOCHUCTEMA,
MUHepaJIbHbIE
ynoopeHus,
MHUKPOAJIEMEHTHI,
MaKpO3JIEMEHTHI,
MUTATEIbHbIC
BEIIIECTBA
OnuuM u3 Hanbosiee YPGHEeKTUBHBIX CPEACTB peaTU3alMU MEKITPEAMETHBIX CBSI3EH U
GbopMHUpPOBaHUS ~ MEXKIPEAMETHBIX TOHITHH Kak OCHOBBI  €CTECTBEHHO-HAyYHOU

IPaMOTHOCTH SIBJIIIOTCS Keticbl. B X0/e ux pelienus oprauusyercst pabora ¢ uHbpopmaluei,

BBIABJIAOTCA ACTAIM, CYHICCTBCHHBIC JII ITOHUMAHUSA CMBICIIA, (bOpMI/Ip}IIOTCSI YMCHHA
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M3BJIeKaTh WH(OPMAIIMIO U3 TaOJIHII, CXeM, KapT, TpadMKOB U AUarpamm, MPUEMBI aHATHU3a

¥ TIOCJIEAYIOIIETO UCIIOIB30BaHU MHPOPMALMH I JOCTUKEHHUS YUeOHOM Hemm®.
MeTtonuueckre KOMMEHTApUU K TEMaTHYECKUM OJIOKaM MPOTrpaMMbl M OMHCAHHE

PUMEPOB 3a/IaHNH, HAPABJICHHBIX HA JOCTH)KCHHE TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI

yuebHoro npeamerta «buonorus» B 5 kiacce, MpUBEACHBI B CIEAYIONIEM pa3ielie mocoOus.

3 Bosee MOAPOGHO ¢ AHHOM TEXHOIOTHEN BBl MOXKETE MO3HAKOMHTHCS Ha caiite DelepalbHOr0 METOANYECKOro IeHTpa. B
pasgene «bubmmoreka wmeromucra» pasMenieHo mnocobme «KomruiekT KeicoB 1o (GOpPMHPOBAHUIO (HYHKIIMOHAIBHON
(ecTecTBeHHO-Hay4YHOIT) rpamoTHOCTI» https://apkpro.ru/ (nata obpamienus: 10.03.2023).


https://apkpro.ru/
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3. METOAUYECKHWE KOMMEHTAPUU K TEMATUYECKUM
BJIOKAM YYEBHOI'O ITPEIMETA «bHOJIOI' U51»
B S KIIACCE

3.1. MeTounquKne KOMMCHTAPHH K U3YICHUI0 TEMATHYICCKOTO 0JI0Ka

«buoJioruss — Hayka 0 ;KuBoii npupojae» (4 4)

[lepBblii TemaTmueckuid OJOK (enepaibHOKW paboyell MporpaMMbl  UMEET

COACPIKAHUC, TPAIUIHNOHHOC IJIA IMPCAMCTA, HOBOC JIA O6y‘IaI-OIHI/IXC5II Ha3BAHHNC HAYKH,

qTo

SIBIIICTCS OOBEKTOM HU3YUCHUA, HAYYHBIC MCTOIbI, HAIIPABJICHUA ouojorun B

COOTBETCTBHH C OOBEKTAMHU HU3Yy4YCHUS, PpOJIb B IIO3HAHHMM OKPYXKAOMICTO MHpa H

HpaKTquCKOﬁ ACATCIbHOCTH YCJIOBCKA, 3HAKOMCTBO C HOBBIMH HAYYHBIMU INIOHATHUAMU U

TEpPMHUHAMU.

HpI/I H3YyUCHHUHU MaTcpuajla AJaHHOTO TCMATHUYCCKOI'O O1oxa IIpcaIojIaracTcs

HCII0JIB30BaTh CIICAYIOIUC BUABI ACATCIbHOCTH 06yqa}om1/1x051:

O03HAKOMJIEHHE C O0OBbEKTaMH U3yUeHUs! OUOJIOTHH, €€ COJEepKAHUEM;

NpuMeHeHue OWOJIOTUYECKUX TEPMUHOB W TMOHSTHH: JKHUBBIE Tena, OuoJorus,
HKOJIOTHS, IUTOJIOTUS], aHATOMHUS, (PU3UOJIOTHUS U JIp.;

pacKpbITHe POJU OHOJOTMU B NPAKTHUECKON NEATEIBHOCTH JIOJEH, 3HAUYEHUS
Pa3IMYHBIX OPraHU3MOB B KU3HU YEJIOBEKA;

00CcysKIeHHue IPU3HAKOB KUBOTO;

CpaBHEeHUe 0OBEKTOB )KMBOW U HEKUBOU MIPUPOABL;

O03HAKOMJIEHHE C TIpaBWIaMH pabOThl C OWOJIOTHYECKUM OOOpYyJOBaHUEM B
KaOuHeTe;

000cHOBaHMe MPABUII TOBEJEHUS B IPUPOJIE.

B Tabmuiie 6 mnpuBenEeHO COMOCTABJICHHWE COJEp)KaHUS Yy4eOHOro mpeamera

«buronorus» COOTBETCTBUHU C NMPUMEPHOM MPOTPaMMOi, cocTaBieHHON Ha ocHOBe PI'OC

00O (2010 r., c nocnenyOMUMHI JOTOJIHEHUSIMH U u3mMeHenusimu 2014, 2015 u 2020 rr.)

u ¢enepanbHOi pabouelt mporpammoii [8]. B Tabmwuiie 6 B mpaBoil KOJOHKE KypCHBOM
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BBIJICTICHBl TEMBI, HAa HM3y4y€HHE KOTOPBIX CjeayeT oOpaTHTh 0co00€ BHUMAHHUE. IJTO
KacaeTcsl TPEACTABICHWM O JKMBOM TIPUPOJE KaK €IWHOM IIeJIOM, COBPEMEHHBIX
HaIpaBJICHUSAX Pa3BUTHS OMOJIOTHN (OCOOCHHO HAYK, BOSHUKAIOIINX HA CTHIKE Pa3IMYHBIX
obnacteit — Oworeorpadus, Ouoxumusa, Ouodu3MKa, HKOJOTUS U Jp.), Npodeccui,
CBS3aHHBIX C OHWOJIOTHEH, COBPEMEHHBIX MeTomax (B YaCTHOCTH, KOMITHIOTEPHBIC
TEXHOJIOTHH) ¥ TOHSITHHHO-TEPMUHOJIOTHICCKOM ammapaTre, UCIOIb3YEMBIX B OHOJIOTHH.
[Ipy w3ydyeHWH OHTUX TEeM HEOOXOIUMO YYHUTHIBATh CHEMUPUKY HWHHOPMAIMOHHO-
00pa30BaTeNbHON Cpe/ibl, COBPEMEHHOTO 00pa30BaTeIbHOTO JaHAmagTa.

Tabnmuma 6 — ComocTaBieHue coiepx)aHus ydeOHoro mpeamera «bwomorus» B
COOTBETCTBHHM C MPUMEPHOU MPOrpaMmoit, coctaBiieHHo Ha ocHoBe ®I'OC OO0 (2010 r.,

C IOCJICAYIOIMMMU JOTOJHEeHUsIMU U u3MeHeHusimu 2014, 2015 u 2020 rr.) u denepanbHoOn

paboueii mporpammoii [8]

IIpumepHasi ocHoBHasi 00pa3oBaTebHas
NMPorpaMMa OCHOBHOI'0 001ero 00pa3oBaHusl.
Buogorus, 2015 r. (penaxuus 2020 r.)

®enepaiabHas padoyasi IporpaMma 1o
yueOHOMYy npeamery «buosiorus» (6a3oBblit
ypoBenb), 2023 r.

Paspen «’KuBbie opranusMbny TemaTnueckuii 010k «buosoruss — Hayka o

’KMBOM Mpupoae»
Buojiorusi — Hayka 0 )KMBbIX OpraHu3zMax

THousmue o scusnu. Ilpu3HAKH )KUBOTO (KIIETOYHOE

buonorusa kax HayKa. MeTtoapl N3YUCHUA KUBBIX
CTPOCHUC, TMTAHUC, NbIXaHUC, BBIACICHUC, POCT U

MOBEJEHUs B OKpyXKawlien cpene. bepexnoe
oTHoIleHHue K mpupoae. OxpaHa OMOJOTUYECKUX
o0bekToB. [IpaBuna paboTel B kabuHETE OMOIOTHH,

c OMOJIOrNYECKUMHU npudopamu u
MHCTPYMEHTAMHU.

CaoiicTBa KHUBBIX OpPTraHU3MOB
(CTPYKTYypHUpPOBaHHOCTh,  IIEJIOCTHOCTh, OOMEH
BEIIECTB, JABIDKEHHE, Pa3MHOXXCHHE, DPa3BUTHE,
pa3ApakuMocCTh, MPUCTIOCOOTIEHHOCTb,
HACJIE/ICTBEHHOCTh M HM3MEHYMBOCTb)  MX

NPOSIBJICHUE y PACTEHHM, *UBOTHBIX, I'pUOOB U
OaxkTepuil.

opraHuzMoB. Ponp Ouojoruu B  TO3HAHUM )
OKPY>KaOILEro Mupa u PaKTUYECKOi
nesrenbHocTH  roaed. CoOmroneHue mpaBuil | OOBEKTHl KMBOM M HEXHBOW HPUPOABI, HX

cpaBHeHMe. JKusas u nexcusas npupooa — eouroe

yejoe.
buonorus — cucrema Hayk O >KMBOHM IpupoJe.
OcHoBHble  pa3gensl  Ouosorun  (OoTaHUKa,
300JI0THS, OKOJOTHSA, IUTOJOTHSA, aHATOMUS,

¢buznonorus u ap.).

Ilpogheccuu, ceazannvie ¢ Ouonocuel:

8eMeEPUHAp, NCUXOIL02, A2POHOM, HCUBOMHOBOO U
op. (4-5).

epad,

Ceazb  Ouonoeuu ¢ Opyeumu  Haykamu
(mamemamuxka, 2eoepagus u dp.). Poinb duonoruu
B IMO3HAHUU OKPYXKAIOIIETO MUPA U MPAKTUICCKOM

ACATCIIbBHOCTHU COBPEMCHHOI'O YCJIOBCKA.
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IIpumepHasi ocHOBHasi 00pa3oBaTe/ibHasA
NMPorpamMMa OCHOBHOI'0 001ero 00pa3oBaHusl.
buouaorus, 2015 r. (pexaxkuus 2020 r.)

denepaabHas padouasi nporpaMma mno
yueOHOoMYy npeamety «buosorus (0a30Bblit
ypoBeHb), 2023 r.

Paznen «Ooume ouosioruuyeckmne | Kabuner Owonmoruu. I[IpaBunma moBeneHus u

3aKOHOMEPHOCTH» paborel B  KaOWHETe ¢  OHMOJOTHYECKHUMH
prudoOpaMu U THCTPYMEHTAMHU.

. buoJiorus kak Hayka

Buonornyeckne Hayku. Ponb Ouosnoruu B | buonozuueckue mepmunsl, NOHAMUSA, CUMEOIbL.

(OpMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTuHbl | Mcmounuxu — Ouonocuveckux  suanuti. Ilouck

mupa. OCHOBHbIE TPH3HAKH KABOTO. YPOBHH | UHpOpMayuu ¢  UCNOAb306AHUEM — PA3TUYHBIX

OpraHu3ali  JKUBOU JXKuBble | UCMOYHUKO8 (HAYUHO-NONYIAPHAS Jumepamypa,

MIPUPOJIHBIE
Krnaccudukanus KUBBIX TPUPOTHBIX OOBEKTOB

IPUPOJIBIL.

00BEKTHI Kak cucrema. | cnpasounuxu, nmeprem)

Oco0oe BHUMaHHUE IIpU U3YYCHHUH JAaHHOI'O TCMATHYCCKOI'O Os10Ka YACIICTCA TaKUM

MOHATHUSM KaK <OKU3HB», «IIPU3HAKH IKUBOTO», <GKMBOM opranu3m». Ha ypoBHe
IIPEACTABIICHUs] PACCMATPUBAIOTCS IOHATUA (OKUBAs CUCTEMA», «CUCTEMHOE CTPOCHUE
npupoas. IIpy 3HAKOMCTBE IIKOJIBHUKOB C Pa3IUYHbIMH HAINpPABICHUSMH OWOJIOTHH,
npodeccusiMu, CBA3aHHBIMH C OMOJIOTUEH, CIIeIyET ONMUPATHCA HA COBPEMEHHbBIE JaHHbBIE, B

YaCTHOCTH, MOXKHO HCIIOJIb30BaTh «ATiac HOBBIX mpodeccuin» [34].

Hcnonb30BaHue CUTYallHOHHBIX 3324

OpHa U3 COCTaBISIONINX Ka4yeCcTBa 00pa30BaHUs — KOMIIETEHTHOCTD IIIKOJIbHUKA B
PEIICHUH peaTbHBIX MPOOJIeM U 3a7a4, BOZHUKAIONTUX B )KM3HEHHBIX CUTYyarusaX. B maHHoM
KOHTEKCTE€ 3HAUUTEIbHBIM JTUIAKTUYECKUM IMOTEHIIMAIOM OOJaJaloT CUmyayuoHHble
3a0auu.

Crneunduka CUTyallMOHHOW 3aJa4yd 3aKII0YaeTCs B TOM, YTO OHAa HOCHUT SIPKO
BBIPOKECHHBIN MPAKTUKO-OPUEHTUPOBAHHBINA XapakTep, HO sl €€ pelieHuss HEOOXOIUMBI
KOHKPETHBIE TIPEIMETHBIC 3HAHUS, KaK MPAaBWJIO W3 HECKOJBKUX YYCOHBIX IMPEIMETOB.
O0s3aTeTbHBIM 2JIEMEHTOM 33/1a4U SBJISIETCS MPOOJIEMHBINA BOTIPOC, KOTOPHIN TOTKEH OBITh
chopMynupoBaH TaKuM 00pa3oM, YTOOBI Y 00y4arolIerocs: MosIBUIIOCH JKEeJIaHUE HAUTH Ha
HEro oTBeT. EmE olHa XapakTepHas yepra pacCMaTpUBAEMOW 3a1ayud — 3TO HA3BAHUE,

oTpaxkaroliee €€ CMbICIL.
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CutryanmoHHble 3aJaydl HalpaBJEHbl Ha BBISIBJICHUE M OCO3HAHHE CIocola
nesitenbHOCTH. [lpW  pemieHuW CUTYaIllMOHHOW 3a7add  Y4YUTeNh W O0ydJarommecs
MPECIEYIOT pa3Hble LEau: Uil OOy4arolnIMXCsl — HAWTH peleHue, COOTBETCTBYIOIIEE
JAHHOW CHUTyallMH; JUIsl YUYUTENsd — OCBOCHHME OOYYaroIIMMCSl Ccrocoba AesTeNbHOCTU U
OCO3HaHUe ero cymHocTu. [Ipu 3ToM BaxkHO, 4TOOBI yUUTENb 1 00yUarouecs 1eiCTBOBAIN
KaK paBHOIPABHbIE MAPTHEPHI, KOTOPHIE COBMECTHO PEIIAIOT 3HAYUMBIE ISl HHX
poOJIEMBI.

CuryanuoHHas 3aa4a UIMEET CIEAYIOIIYI0 CTPYKTYpY:

1)  Ha3BaHUe 3aJ1aHUS,;

2) MO3HABATEIbHBIN JINYHOCTHO-3HAYUMBIA BOIIPOC;

3)  umHpOpMAIHUS 10 JAaHHOMY BOIIPOCY, IPEJACTABICHHAS B Pa3HOOOPAa3HOM BHUJIC
(Texcr, Tabnuna, rpaduk, CTATUCTUYECKUE TaHHbBIE U T.1I1.);

4)  3amaHusl, OPUCHTHPOBAHHBIC HA IMOUCK PEIICHUS TAHHOW CUTYAIIHH.

Pemiennie CUTyallMOHHBIX 3a/Jad, Kak [PaBWIO, HAIpPABICHO Ha JOCTHXKCHUE
METaNpeIMETHBIX PE3yIbTATOB, TO3BOJISIET pa3BUBATh HABBIKK PAOOTHI B Mape WJIU TPYIIIIE,
dbopmupyeT  yMeHHSI  OOBSICHATH  SIBJICHUS  JICHCTBUTEIBHOCTH,  CIIOCOOHOCTH
OpPUEHTHUPOBATHLCS B MUPE IIEHHOCTEM, YTO B IIEJIOM TOBBIIIAET YPOBEHb (PYHKIIMOHAIBHON
IPAaMOTHOCTH.

Hcnonb3oBanne CUTYaIIMOHHBIX 33/1a4 B 00pa30BaTEIbHOM ITPOIIECCE MO3BOJISET:

o pa3BUTh MOTHBALMIO OOYYalOIUXCSd K TO3HAHHWIO OKPYXKAIOIIEro MUpa,
OCBOEHHIO COLIMOKYJIBTYPHOM CPEJIbI;

o aKTyaJlu3UpOBaTh TMPEAMETHBIC 3HAHUS C 1EIbI0 PEIICHUS JIMYHOCTHO-
3HAYUMBIX MPOOJIEM Ha JeSTETLHOCTHON OCHOBE;

o BbIpa0aThIBATh MAPTHEPCKME OTHOIICHUSI KaK MEXAY OOydaromumucs (mpu
paboTe B mape WM TpymIe), a TAakKe MEXIY 00yJaroIUMUCS U YUUTEIIEM.

[IpoexTupoBaHre CUTYalIMOHHBIX 33724 OCYIIECTBIISICTCS KaKk HAa y4eOHOM, TaK U Ha
BHEYUeOHOM MaTepualie, ¥ BKIIOUYaeT TPU OCHOBHBIX JdTara.

1. ®opmynupoBKa JUYHOCTHO 3HAYUMOTO BOIPOCA, KOTOPHIM TMOMOMKET

oOy4aroremycst yoeauThCsl B HEOOXOAMMOCTH JJAHHOTO 3HAHUS.
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2. ITox6op TeKCcTOB. DTO MOTYT OBITH npOCmble MeKcmbl, B KOTOPBIX WH(pOpMaIius
3aJjaHa KaK B SIBHOM, TaK M HESIBHOM BHJIC; CJIOMCHblE MEKCHbl, MEeKCmbl PA3HbIX U008 U
JCAHpO8. OTPBIBKM W3 XYIOKECTBEHHBIX TMPOUW3BENCHUN, Ouorpadum, TEKCTHI
pa3BIEKaTEIBHOTO XapaKTepa, TUIHbIE MIChbMa, JOKYMEHTHI, CTAThH U3 Ta3€eT U KYPHAJIOB,
JICIIOBBIE WHCTPYKIIMH, PEKJIAMHBIE OOBSBICHHUS, TOBApPHBIC SPJBIKH, reorpaduyuecKue
KapTel ¥ Jp. B HHX MOTYT HCHOJB30BaTHCS pa3IUYHbIE (OPMBI MPEICTABICHHUS
MHPOPMAITUH: TUarPaMMBbl, PUCYHKH, KapThl, TAOIUIIBI, TPadUKU U Jp.

3. Pazpaborka k OTOOpaHHBIM TEKCTaM BOMPOCOB M 3aJaHU MPOOIEMHOTO
XapakTepa, Ipenoaraimux 0000meHne THPOpMaIuu, COOTHECEHHE COCPKAHMS TEKCTa
CO CBOWM >KM3HCHHBIM OITBITOM W OPUEHTHPOBAHHBIX HA MOJTYyYEHHUE UTOTOBOTO MPOAYKTA
COBMECTHOM JIeATEIbHOCTH, HAPUMED, Pa3pabOTKy MPOEKTA.

Pa3HoOoOpa3HbIii  XxapakTep BONPOCOB U 3aJaHUd — OJHA M3 OCHOBHBIX
XapaKTePUCTHK CUTYallMOHHOW 3aJa4yd. OTO TMO3BOJSIET OOYYaIOIUMCS HE TOJBKO
BOCITPOU3BOAUTH UMEIOIIMECS 3HAHUS, HO U UCIOJIb30BATh UX JJISl PEIICHUs TIPOOJIEMHBIX
CUTYaIlWii: OIICHWBATh MPEICTABICHHYIO WH()OpPMAIINIO, BBICKA3bIBATH IMPEATIONOKCHHS,
(GOopMyIHUPOBaTh BBIBOJBI, apTyMEHTHUPOBATh COOCTBEHHYIO TOUYKY 3pPCHHsI, MpeJararhb
pa3Hble BapUAHTHI PEIICHUIA.

Bo Bcex ciydasx pelmieHHe CHTYallMOHHBIX 3a7ad HAMpaBIICHO Ha JIOCTH)KCHHE
00pa3oBaTeNbHbIX PE3yJIbTATOB, BEIXOSIINX 33 PAMKH Y4€OHOTO TTPeIMETa M TPUMEHUMBIX
B pasHbIX BHUAAX JAesaTeNbHOCTU. CHUTyallMOHHBIE 3a/7aud MOTYT HCIOJIb30BAThCS IS
oOyuaromuxcsi Jr000ro BO3pacTa, MPH 3TOM OHU OTJIMYAIOTCS XapaKTepoM MpodiieMm,

KOTOpbI€ HEOOXOIUMO PEIIUTD.

Ypok 1. buosorusi — HayKa o ;KUBOH NpUpoOae
Tun ypoxka: BBOIHBIN YpPOK.
OGopynoBaHme: aBTOMaTU3MpPOBaHHOE pabouee MecTo yuutens (APM).
®opmbl padoThl: GpoHTANIEHAS paboTa, paboTa B mapax, MHANBUAYyaIbHas padoTa.
1. Opranu3anMoOHHO-MOTHBAIIMOHHBIN 3TAI
Ha sToM sTane oOydaroniuMcs mpeajiaraeTcsl cumyayuoHHas 3a0a4a, HarpapieHHAs

Ha aKTyaJu3aluio HMCHOHIUXCA Y IIATHKIACCHUKOB 3HAaHUH O I[IPpU3HaAKaX JKHUBbIX
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opranu3MoB. B xozme oOCyXXIeHHsI OHM MOTYT BbICKa3aTh CBOE OTHOIIECHUE K CHUTYallWH,
OIMCaHHOM B 3aj1a4e (Bompoc 3).

3aoanue 1. «Ilooapox c ciopnpuzom» (cumyayuoHuas 3a0a4a)

MapuHa oYeHb JTIOOMT KOMHATHBIE PAcTeHHs, Yy He€ Ienas KOJUICKIUS CaMbIX
Pa3HOOOpa3HBIX KAaKTyCOB M andd. MiMeHHO 1mo3TOMYy OHA ObLTa OYEHb paja MoJAapEHHOMY
eil Ha JIeHb POXKICHUS HEOOBIKHOBEHHO KPaCHMBOMY IK3eMILIAPY KakTyca. B TeueHue roaa
OHa CTapaTelIbHO yXa)XKMBaJa 3a PaCTCHUEM: TIOJIMBAJIa, ONPBICKHABAJIa BOJOH, TepeCcTaBisiia

Ha XOpouIo OCBEIIEHHOE MECTO.

Pucynok 1 Komteknus Mapunst [39]

KakoBo jke ObLIO yAMBICHHE W pPa304apOBaHUE XO3SIMKH, KOTrJa HEOKUJTAHHO
BBISICHWIOCH, YTO PACTEHUE... UCKYCCTBEHHOEe! MapuHa He Moryia MOHAadaly MOBEPUTh
cBouM ryazam. Ho Gosblie Bcero €€ Orop4ymiio TO, YTO MICAIBHOE COCTOSIHHE KaKTyca
O0OBSCHSIIIOCH BOBCE HE MPHJIOKECHHBIMH YCUJIUSIMU U UICKPEHHEH 3a00TOM.

Korna neBouka pacckazanga 00 3TOM OTKPBITMM Ha CBOEM CTpaHMUYKE B COLMAIBHOM
CEeTH, 0Ka3aJ0Ch, YTO OHA HE OJIMHOKA B CBOEM 3a0mykjaeHnu. Hekoropeie mosib30BaTenu
TOXE CTAIKUBAINCH C MOXOXKEH CUTyalMed. A KTO-TO M3 HUX CHEUHUAIBHO Japwil TaKue
pPacTEeHMsI CBOMM JIPY3bsiM, YTOOBI OHM KaK MOYKHO JIOJIbIIIE pajoBajii CBOEro X03siMHa 0e3

JIMITHUX XJIOIIOT.
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Bonpoc 1. Beickaxxkute mpeanoyiokeHue, kak MapuHa y3Haia, 4To e€ JIHOOUMBIN
KaKTyC — MCKyCHasi UMUTAIUs (TO €CTh MOJpakaHue, KOMUpoBaHUE)?

Bonpoc 2. Ha dotorpadun (Pucynox 1) Bel BuUAuTE KOJUIGKIIMIO MapuHBI.
[Ipensioxute crnoco0, KOTOPBIA MOMOXKET ONPEIETUTh, KAKOE U3 PACTEHUIN NCKYCCTBEHHOE?

Bonpoc 3. llpouunraiite emé€ pa3 HazBaHue 3Toro 3aganusd. Kak Bbl qymaere, Kakoi
CIOpIIPU3 TOTOBUWJICA J1IeBOUKE? BbLI 1M OH NPpUATHBIM 11711 MapuHbI?

A 4TO OBI BBI MPEANOWIN — HACTOSIIEE PACTEHHUE, O KOTOPOM HYXHO MOCTOSIHHO
3a00TUTHCS, WM HCKYCCTBEHHOE, OCTAIOIIEeCs KPAaCHBBIM M 0€3 BalIuX XJIOMOT O €ro
COCTOSIHUU?

HpuMeanue. B OCHOBY 3TOT'O 3aaHUA II0OJIOKCHA peajibHad CUTyalus, KOTOpass AOCTATOYHO
HMIMPOKO 00CYKJaach Ha CTAHUIIAX COLMAIBHBIX CETEH.
2. [IponeccyanbHO-coAepKaTEIbHBINH 3TAN
3aoanue 2. Kocmuueckue neiizaxicu
PaccMoTpuTe CHUMKHM MOBEPXHOCTH IIJIAHET 36MHOM rpyniibl U JIYHBI, TOTy4eHHBIE C
MOMOIIBI0 HMCCIACAOBATEIbCKUX KocMuueckux cranuuii (Pucynok 2). Ilombepute

OllpesieNieHus], KOTOphle HauOoJiee TOYHO XapaKTEpU3YIOT IpeACTaBIeHHbIE en3axu. Kak

BbI AYMACTC, CCTh JIU IIOXOKHC nei3aky Ha HalleH riaHeTe?
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Pucynox 2 ®otorpaduu moBepXHOCTH IJIAHET 36MHOU rpymmbl 1 JIyHbI:
1 — Mepkypuii, 2 — Benepa, 3 — Mapc, 4 — Jlyna [35, 36, 37,38]

3aoanue 3. «B nouckax s#cusnu 6o Bcenennotly
N3yuas npenmer «OKpyKaromui MUP» B HAYAJIBHOW IIKOJIE, Bbl 3HAKOMWIHUCH C
YCJIOBUSIMH, HEOOXOAUMBIMU JIJIs1 )KU3HU PACTCHUH, )KMBOTHBIX U 4yeioBeka. Ha xakoil u3
¢dantactnyeckux 1iaHer — [locedigon, VYpanus, Doma wim ['es — BO3MOXHO
CyIIECTBOBAHUE KU3HU?
Ha ninanere Ilocetioon ects BoAa, TEILI0, HO HET BO3AyXa.
Ha nnanere VYpanus ects Boaa, BO34yX, HO OYEHb XOJIOAHO.
Ha nnanere Don ecth BO31yX, TEIUIO, HO HET BOJBI.
Ha mmanere /'es ecth BO311yX, BOJa U TEILJIO.
3anumute oTBeT. OOBICHUTE CBOM BBHIOOD.

1. ’Ku3ub BO3MOKHA Ha TIJIAHETE , IOTOMY 4TO

2. Ha nHameit miaHeTe CylecTBYeT KU3Hb, TaK KaK

Ilpumeuanue. ITOT MaTtepuan 3HAKOM ISITUKIACCHUKAM W3 Kypca HAayalbHOW IIKOJIBI: B Kypce
«OKpyKaluii MUP» OH MPEACTABIECH B TeMaX «3BE3/bl U IUIAHEThI», «)KuBass U HEXHUBas NPUPOAAY,
«YcnoBusi, HeOOXOAUMBIE ISl )KU3HU pacTeHUs (CBET, TEIUIO, BO3AYX, BOJA), «Y CIOBUS, HEOOXOAMMbIE
JUTSL )KM3HH J)KUBOTHBIX (BO3IyX, BOJIA, TEIUIO, MHIIA)», «3aBUCUMOCTh )KH3HH YelIOBeKa OT pupos [8].
ens: akTyanu3upoBaTh 3HAHHS OOYJAIOUIUXCS 00 YCIOBHUAX, HEOOXOAMMBIX IS XKU3HH DPACTCHHM,
KUBOTHBIX M YEJIOBEKA; CPaBHUTh WX C MPUPOJHBIMH YCIOBHSIMH Ha (PaHTACTHYECKUX ITUIAHETaX;
chopMyIUPOBaTh BBIBOJ O BO3MOKHOCTH CYIIICCTBOBAHUS KU3HHU HA OJHOW U3 HUX.
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3aoanue 4. « Ymounsem npusHaxu i#cueo2o»

[IpencraBbTe, yTO Bamia npodeccus cBsizana ¢ buonoruei. Bamra 3agaya — otobpaTh
5 Hanbosiee BaXKHBIX OTJIIMYUTENBHBIX MPU3HAKOB JKMBBIX OpraHu3MoB. Pabora ctpouTtcs
cienyromuM oopa3zom. Ha nepBoM stare kaxplii paboTaeT caMocTosITeNIbHO. B Teuenue 3—
5 MUHYT BaM HEOOXOIMMO 3aMKCaTh B TETPATH S MPU3HAKOB, IO KOTOPHIM MOKHO OTIIUYHTD
KUBON OOBEKT OT HEXKUBOTO.

Ha BTOpoM »Tame oObeIMHHUTECh B Mapbl U CpaBHUTE Bamm OTBETHl. OOCyauTe
BAPUAHTHI OTBETOB M BBIOEPUTE M3 HUX S5 OOIIMX. 3aT€M NOBTOPUTE 3TH JEHCTBUSA B
yeTBEpKax. [locie 3Toro o6CcyiuTe OTBETHI KaXA0M YeTBEPKH BCeM KitaccoM. Mtorom atoi
paboOThI CTaHYT 5 CaMbIX BaKHBIX, CYIIECTBEHHBIX MPU3HAKOB, OOIIMX JJIsi BCEX MKUBBIX

OpraHU3MOB.

Ipumeuanue. 3HaHUS, KOTOPbIC HEOOXOAWMBI IS BBINOJIHCHHS 3TOTO 3aJaHus, B Kypce
«OKpy)KaroIui MUP» BKIIOUCHBI B TeMy «OKuBast 1 He)XHBasi IpUPoAa» (Y4eM Tejna KHBOW MPUPOIBI
OTJIMYAIOTCS OT TeJ HEKUBOW mpupoasl) [8]. OcHoBHas 1eib 3amaHUs — aKTyaIM3UpOBaTh,
CHCTEMATH3MPOBATh YXKE HMCIOIIMUECS 3HAHUSA, PACHIUPUTH MPEACTABICHHUS OOYYaIOIIMXCS O
XapaKTEPHBIX OCOOCHHOCTSX JKUBBIX OPraHM3MOB B COOTBETCTBHHM C MPOTrpaMMOil MO OHOJOruu
(HanpuMep, 3HAKOMCTBO C KJICTOYHBIM CTPOCHUEM).

3aoanue 5. Kax nossuniace Hayka ouonocus?

[IpounTaiite TekcT «Hayka o )xu3Hm». Belnmuimre B TETpaap HE MEHEE TPEX MTPUINH
MOSIBJICHUSI HAYKW OMOJIOTHH.

Kak BbI qymaere, mouemy OMOJIOTHIO CPABHUBAIOT C MHOTOATAXKHBIM 31aHUEM ?

Texcr

Hayka 0 ,ku3Hu

Hayku Bo3HHUKAIOT HE camU 10 ce0e, He TOTOMY, YTO UX KTO-TO BBIAYMBIBAET MPOCTO
«u3 uHTepecay. JIrobas Hayka MOSIBISETCS B PE3ysIbTaTe HEOOXOAUMOCTH pElIeHUs 3a/1ad,
KOTOPBIE MOSBIISIIOTCS B MPOIECCe Pa3BUTHS yesioBeuecTBa. bruosiorus He UCKIIOUEHUE —
OHa TOKE€ 3apOJIUJIACh B IITyOOKOM JIPEBHOCTH B CBSI3U C PEIICHUEM YKU3HEHHO BaXKHBIX JIJIS
JIOJICH mpoOIeMm.

OpHa U3 HUX — HEe0OXO0IMMOCTh 00JIee TOAPOOHOTO U3YUEHUS OCOOCHHOCTEH KU3HU
pacTEeHUM 1 KUBOTHBIX, UX U3MEHEHU TI0]T BO3/ICHCTBUEM YEJIOBEKA, CIIOCOO0B MOTydeHUS

HaJEXKHOTO, 00TATOTO ypOoXKasi.
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Hpyrasi, He MeHee BaxHas MpodjieMa — 3TO H3yYEeHHE OHOJOTUYECKUX
0COOCHHOCTEN uenoBeka. Bece mpoliecchl, MPOUCXOISININE B HALIEM OpPTaHU3ME, MOI00HBI
TE€M, KOTOPBIE MPOUCXOMAIT B >KUBOW mnpupoje. [loHMMaHue 3THUX MPOLECCOB SIBISETCA
HAYYHOW OCHOBOMW MEJUIINHBI.

VYBenuueHne nporu3BOACTBA MPOAYKTOB MUTAHUS U PA3BUTHE MEAUIIMHBI — BaXKHbIE,
HO HE €JIMHCTBEHHbIC MPOOJIEMBI, ONpeestone pa3BuTue Ouonoruu. JKupas npupojaa
SBJISIETCS] UICTOUHUKOM MHOTUX HEOOXOIUMBIX JJI UEJIOBEUECTBA MATEPHAJIOB U MPOAYKTOB.
Ho u 370 em€ He BCE.

K HacTosimieMy BpEMEHM BBISICHWIIOCH, YTO JKHUBas MPUPOJAA HE TOJIbKO HCTOYHHK
ALY 1 MHOXECTBa HEOOXOAUMBIX MPOAYKTOB U MaTEPUAJIOB, HO U HEOOXOIUMOE YCIOBUE
CYIIIECTBOBAHMSI CaMOI'0 uejoBeuecTBa. UeloBEK HE MOXKET KUTh 0€3 >KMBON MPHUPOJIBI.
[ToaTOMY AJ1 HAaC KU3HEHHO BaYKHO COXPAHUTh MPUPOIY BO BCEM €€ MHOTOOOpa3HH.

B nHacTosiiee BpeMs OMOI0THS — 3TO CI0XKHAsl HayKa. Y U€Hble HHOT/Ia CPAaBHUBAIOT
€€ C OrpOMHBIM MHOTOSTaXHBIM 3JaHUEM, COAECPXKAIIUM TBHICIYU «KOMHAT» —
HaIpaBJICHUH, TUCHUIUINH, IIEIbIX CAMOCTOSTEIbHBIX HAYK. OHO WX MEPEUNCICHUE MOXKET
3aHATH JCCATKU cTpaHuIl [28].

3aoanue 6. Pooocnognoe dpeso buonozuu

B HavaabHOM IIKOJIE BBl COCTABIILIN (paMHIIbHOE (POIOCIIOBHOE, T€HEAIOTHIECKOR)
JPEBO Balliel ceMbH. A MOXKHO JIM COCTaBUTh POJOCIOBHOE JpeBo buonorun? PaccMoTpure
PUCYHOK 3 ¥ BBIIIOJTHUTE 33/IaHMUSI.

1. Beinuiurte B TETpa/ib Ha3BaHUsI OMOJIOTHYECKUX HAYK, COCTABJISIIOIIUX «KPOHY»
nepeBa. Mcnonb3yst TeKCT yueOHMKa, 3alUIIUTE, YTO U3ydaeT KaKaas u3 HUX.

2. Ob6cyauTe ¢ OMHOKIACCHHKAMHU, IMOYEMY TIOJ «KOPHSMH» JpeBa OHOJIOTHH
1300paKeHbl HACKaJIbHbIC PUCYHKH, CACIaHHBIC IPEBHUMH JIIOAbMU?

3. Kaxk BBI mymaeTe, Kakue U3 HayK, YKa3aHHBIX Ha «KPOHE, 3apOMIHCH TIEPBHIMU?
[Touemy BbI Tak cunraere?

4. Vcnonb3ys TEKCT ydeOHHKa, JOMOJHUTE POJOCIOBHOE NIPEBO APYTHMH, Oosee

MOJIOABIMMIY HAITPABJICHUAMHA OMOJIOTHH.
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Mukonorms bakrepmonorms

Bupyconorus
3oonorus Py

BoraHuKa Sxonorms

Pucynok 3. JIpeo 6uonornueckux Hayk [40, 41]

3aoanue 1. «buonoeusa + ... = ?»

Bo3moxHo, Bbl nogymanu: «Urto 3a crpanHas (opMmyIia B Ha3BaHUU 3TOTO 3a/1aHUA?»
Jleno B TOM, YTO MHOTHE HOBbIE Hay4HbI€ HAIlPaBJICHUS 3apOIMIINCh HA TpaHUIle OMOJIOTUU
u apyrux Hayk. Hampumep, Hayka Ouoreorpadus 3apoawyiach Ha CThIKE OHOJIOTHU U
reorpadpun. OHa wH3y4aeT 3aKOHOMEPHOCTH TeorpauuecKkoro pacnpoCTpaHEHHUS U
pacnpeneneHus: XUBOTHBIX, PACTEHUI U MUKPOOPTaHU3MOB.

JlononHuTe npuBenE€HHbIE HUXKE «(DOPMYJbD) Ha3BAaHUSAMHM HOBBIX HAYyYHBIX WA
TEXHUYECKUX HampasiieHHd. Kak Bbel qymaere, yTo oHM u3y4daroT? IlocTtaBbTe B NpaBoi

KOJIOHKE TaOJIMIIbI HOMEp, COOTBETCTBYIOLIUNA JAHHOMY HAIllPaBJIECHUIO OMOJIOTHH.
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+ reorpadus 6uoreorpadus
B + XuMUs ouo...
nu
+ ¢usuka = | 6mo...
O
1 + acTpOHOMUSA =
O
r + TeXHOJIOTHS = ouo...
n
q + ucropus = | ucropus ...
+ 3THKa = ouo...

1 — Hayka, U3ydJaromiasi ICTOPHUIO 3apO>KJICHUS 1 PA3BUTUS OMOJIOTHH.

2 — HayKa, M3ydaromias BO3MOKHOCTH HCIIOJIb30BaHUS >KUBBIX OPraHU3MOB, HX
CHUCTEM WJIM TPOAYKTOB HX JKU3HEACATCIBHOCTH IS PEIICHUS TEXHOJOTHYSCKUX 3ajad,
HaIpuMep, B MUAIIECBON MTPOMBITTUICHHOCTH M CETHCKOM XO3SIHCTBE.

3 — Hayka, M3y4arolias 3aKOHOMEPHOCTH Te€Orpauueckoro pacnpoCTpaHEHUS U
pacnpeneneHus )KUBOTHBIX, PACTCHHH U MUKPOOPTaHHU3MOB.

4 — Hayka, pacCMaTpHBAIOIasl MOCTYIKU JIFOJEH MO OTHOIICHUIO KO BCEM >KUBBIM
OpraHu3MaMm C TOUKH 3pEHUs IPEICTaBICHUI O 100pe U 3J1e.

5 — Hayka, n3yyaromas Gu3NIECKHe SIBJICHUS B )KUBBIX OpraHU3Max (HarpuMmep, Kak
YEJIOBEK U IPYTHe )KUBBIC OPraHW3MbI BOCIIPUHUMAIOT 3BYKH, I[BET, 3aM1aXH, TEMIIEPATypPy).

6 — Hayka, M3y4aromias pa3M4YHbIE BEUIECTBA, M3 KOTOPBIX TOCTPOEHBI >KUBHIC
OpraHU3MBbl, a TAK)KE MPEBPAILCHUS YTUX BEIECTB, KOTOPHIE MPOUCXOIAT B )KUBBIX KJIETKAX
Y OpraHu3Max.

7 —HayKa, U3yJaromnias BO3MOXHOCTh CYIIIECTBOBaHUS KU3HU Ha IPYTUX TJIaHETaX BO
Bcenennou.

3. OueHo4YHO-pedIeKCUBHBII ITAN

3aoanue 3. HUepa «Kusoe — nestcusoey

HUrpa mpoBoauTcs MO aHAJOTUU C JETCKOW HUIPOMl «CheqoOHOE — HEChEeTOOHOe):
YYHUTENIb HA3bIBACT PA3IUYHBIC OOBEKTBI, OTHOCSIIHECS K JKHBOW M HEXHBOU TIPHPOJE.
OtBeT OOydYarOMIMXCS MOXXET BBIPAXKATHCS Pa3IUYHBIM 00pa3oM (Hampumep, XJIOMOK B

JaJ0IIM, €CIM Ha3BaH >KUBOM OOBEKT). DTa Urpa MO3BOJSET 3aKPENUTh OCHOBHBIE
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NpU3HAKYU, OTIMYAIOIIKE Teja XKUBOW npuposl. IlepeueHs ci10B HEOOXOAMMO 001yMaTh
3apaHee M BKJIOYaTh B HEr0 Takhe OOBEKTHI, KOTOPHIE BBI3OBYT 3aTPyIHEHHE IpU
COOTHECEHUN HUX C XMBOW WM HEKUBOM NPUPOJIOH, HAIPUMEDP: PAKOBMHA MOJUIIOCKA,
KEMy b, OYKET IIBETOB, TepOapuii T.1I.

IIpumeuanue. Vcnonb30BaHNWE «TPAAMLIMOHHOTO» IJIsi 3TOM MIPHl MsAda HE BCEra PEKOMEHIYETCA
IICUXO0JIOTaMM, T.K. peOEHKY NPUXOIUTCA pelaTh cpasy JBE 3aJauyd — IOWMaTh M4 U yCIETh JaTh
IIPaBUJIbHBIN OTBET.

4. JlomaliHee 3aJaHue

Memoouueckuii kommenmaputi. CJIOBO TEPMHMH THPOUCXOAUT OT JIATUHCKOTO
terminus, 4To MepeBOAMTCS KaK «Ipeei», «rpaHuia». Tak Ha3bIBalOT CHCIIMATIBHOE CJIOBO
WM CIIOBOCOYETAHHWE, CIIyKalllee JJIi TOYHOTO BBIPAXKEHHUS W TOYHOTO OO0O3HAUYEHUS
MOHSTHIA U TIPEMETOB U3 00JIACTH HAYKH, IIPOU3BOICTBA, PEKJIaMbl, CliopTa U T. 1. [48].

BeinummuTe B TeTpas Ouonoruyeckrue TepMuHbl. Mcnonb3yst yaeOHHK, 3aUIITUTE UX
onpeaeIeHus.
JlonoTHUTeIbHBIN MaTepUaJl K TeMaTH4ecKomMy 0J10Ky «buosiorust — Hayka o :KuBoil
npupoae»
Texkcr 1

K xaxmomy dparMeHTy TekcTa MoJ0epuTe Ha3BaHUE OWOJIOTMYECKON HayKu

(pa3nena OMOJIOrMM) U APYroil HAYKHU WK BUJA UCKYCCTBA, CBSI3b C KOTOPBIMU OTPaXKEHa B

sTOM Tekete [23].

Ne | Teker Pa3znen(pi) Hayka u/uau Bua
n/n onosorumn HCKYCCTBA
1. 1450 ron 10 H. 3. — BpeMsl, KOrJa MOSABWIOCH | MUKOIO2US apxeonozus

nepBoe u3o0pakenue rpuda. CrenuanucTbl
HAIITK €T0 Ha PUCYHKE B €TUIETCKOM apCcKOii
rpoOHuUIIe

2. | PactpocTpaHeHHI0O HOBBIX COPTOB PACTEHHH | OOmaHuka ucmopus
CIIOCOOCTBOBAJIM BOCHHEBIC ITOXOJBI. Tak,
Omaromapst TOXOJaM MAaKeIOHCKOTO Iaps
Anekcangpa Il (Anexcannpa MakenoHCKOT0)
€BpONENILIbI TO3HAKOMUINUCEH C OaHAHAMHU

3. CkopocTh  pa3MHOXKEHHUsT ~ OakTepuil B | MUKpoobuonozus mamemamuka
MUTATENBHOM Cpesie oueHb Benuka. [IpumepHo
Kaxnple 20 MUHYT OakTepusi JEIHUTCS, JaBas
nBe nouepHue kieTku. ClienoBaTtenbHO, W3
omHOM kineTknm 3a 10 dYacoB  MOXKET
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o0pa3oBaThCst | MUIUIHAP]] TIOTOMKOB. A uepes
CYTKM Macca OakTepuil MOXET paBHATHCS
Mmacce 100 cinoHoB

4, | Camplii KpymHBIH 1IBETOK Ha 3eMie — | bomaHuxa mamemamura
Papdnesuss  ApHonmpam, — pacTymmid B
Tponnueckux Jjecax IOro-Bocrounoit Aszum,
Ha octpoBax MHnoHe3uu u @umunnuH. Ero
IUaMeTp paBeH 3 M (3TO pacCTOsHUE OT 1oJa
70 TOTOJIKA B Balllell KBAapTHpPE) , a BeEC
cocrasisieT 10-15 xr

5. | Hagano ocBoenwusi eBpormeiiiiamu AQpUKH B | 300102U5 ucmopust
XVI B. mpuBeno K HUCTPEOJECHUIO OOJBIIUX | (OPHUMONO2USL)
HEJETAIONIUX ITHUI] — APOHTOB. DTO, BEPOSTHO,
MEpBBIC  MTHIBI, HUCTPEOJICHHE KOTOPBIX
YEIIOBEKOM OTMEYCHO B KHUTAX

6. |B XX Beke @panmysckue maphroMepsl | bomanuxa xumus, napgromepus,
MPOBEJIM COOTBETCTBUE MEXIYy 3BYKOM U MY3bIKA
apoOMaToOM IIBETOB, Y€M BBIIE HOTA, TEM
OoJiblllec MHTEHCHBHOCTPH 3amaxa: Jlo — po3a,
repaHs, )xacMuH; Pe — puanka, munnans; Cu —
MsITa, TBO3JIMKA, HOUHAs (hraJIKa

7. | Aarmuiickuii xynoxkauk Jlrok Jkeppam u3 | mukpoobuonozus CmexknooysHnoe
CTEKJIa BBIAYBACT YBEIHWYEHHBIE MOJEIU UCKYCCMB0

MUKpOOOB. CaMbIM KpPYIHBIM U XPYIKHIA
JKCIIOHATOM  €r0  BBICTaBKU  SIBIISIETCA
KMILIEYHas [ajJo4yKa, BXOZAIIAas B COCTaB
HOPMAaJIbHOU MHUKPOQIIOPHI. Pa3smep
MIPOTOTUIIA U3MEPSAETCSs MHUKPOMETPaMH, a
CKynbITYypa HacuuThiBaeT 120 cM B JJIMHY.
[Tonydaercsi, 4TOo OHa OoJblIe pEaTbHOU

6aKT€pI/II/I B MUJIJIMOHBI pas3

Texcr 2
Hwxke npencTaBieHbl H300pakeHUS opraHH3MOB4, KOTOPBIE BBl BCTPETHIM B

TCKCTax MPCAbIAYIICTO 3aaHus. HOI[HI/IH_II/ITe HUX Ha3BaHH.

4 I/IJ'IJ'IIOCTpaTI/IBHHﬁ pAA COCTABJICH IO OTKPBITBIM UCTOYHUKAM I/IHTepHeT.



3.2. MeToanyeckne KOMMEHTAPUM K H3YYEeHUI0 TEMATHYECKOro 0J10Ka
«MeToabl U3y4eHUs JKUBOM NPUPOABLD (6 1)

[Tpu M3yyeHUH JAaHHOTO TEMATHYECKOIro OJIOKa PEKOMEHOBAHbI CIEAYIOLIUE BUIbI
JEATEIIbHOCTH 00yYarOITUXCS:

® O3HAKOMJIEHHE C METOJaMU OMOJIOTMYECKOW HayKu: HaOJIOJIEHUE, SKCIEPUMEHT,
KJ1accu(ukanms, U3MEpeHrue U ONMCaHue;

® O3HAKOMJIEHHE C TIpaBUIaMU pabOThI C YBEIUYUTEIbHBIMU IPUOOPAMH;

® MpoBeJeHUe DIEMEHTAPHBIX HIKCIIEPUMEHTOB M HAOIIOACHHUI Ha MpUMepax pacTeHUI
(reTMoTponM3M W TeOTPONU3M) U OJHOKJIETOYHBIX >KMBOTHBIX ((hOTOTAKCUC H
XEMOTAKCHUC) U JIp. C OMMCAHUEM ILIeJIei, BBIABUKEHUE TUIIOTE3 (ITPEANOI0KEHUN),
NoJIy4YeHue HOBbIX (DAKTOB;

¢ OIHCAHME U MHTCPIIPpCTAlUA JaHHBIX C LCJIbIO 000CHOBaHMSA BBIBOJOB.



43

Tabnmuma 7 — ComocraBiieHue cojepxkanus ydeOHoro mnpeamera «buosorus» B

COOTBETCTBHHM C MMPUMEPHOU MTPOTrpaMmMoit, coctaBiieHHoW Ha ocHoBe ®PI'OC OO0 (2010 r.,

C MNOCIEAYIOIHUMHU TONOoJHEHUAMH U u3MeHeHussmMu 2014, 2015 u 2020 rr.) u ¢peaepanpHoi

paboueii mporpamMmmoii [8]

IIpumepHasi ocHoBHasi 00pa3oBaTeJibHast
NMPOrpaMMa OCHOBHOI'0 00111ero o0pa3oBaHms.
Bbuonorus 2015 r. (penakuus 2020 r.)

DenepajbHasi padbouyasi nporpaMmma 1o
yueOHOMYy npeamery «buosiorus» (6a3oBblit
ypoBeHb), 2023 r.

Paspen «’KuBble opranusMbny
e buoJiorusi — Hayka 0 ’KHBBIX OPraHH3Max
Meroasl U3y4eHus KUBBIX OPIaHU3MOB.

e MHoroo6pa3ue opraHu3MoB

Knaccudukanus OpPTraHHU3MOB. [TpuHIHITEL
KJ1accu(pUKaIHU.

Paznen «Oomme oHMoJIOrNYecKue
3aKOHOMEPHOCTH

e buoJjorus kak HayKa
Hay‘-IHI)IG MCTOJAbl H3YUCHHUA, INPHUMCHIACMBIC B
OMOJIOTHH: Ha6J'IIOI[CHI/IC, OIIMCAHUEC, DKCIICPUMCHT

TemaTn4yecknii 010k «MeToabI H3y4YeHUSs!
’KMBOM MPUPOABD)

Hayunbie MeTOnpl M3ydeHUs >KUBOW MPUPOIbL:

Ha0IoACHNE, HKCIIEPUMEHT, OITHICaHMCE,

HU3MCPCHUC, KJ'IaCCI/I(bI/IKaLII/If{.

Yempoiicmeso ygenuuumenvuwvix npubopog: nynsi u

MUKpOCKONA. IIpasuna pabombi c

yeeaudumelbHbiMU npu60paMu.

Meron onucanus B Ouonorud  (HarJsAgHbIH,
CIIOBECHBIN, cxemaTuueckuil). Meroa usmepeHus
(MHCTPYMEHTBI Meron
KJIaCCU(PUKALINH

JBOWHBIX Ha3BaHWI opraHu3MoB. HabOmonenue u

U3MEpEHUS).
OpPraHHW3MOB,  IPUMEHEHHUE

OKCIICPUMCHT KaK BEAYIIHUC MCTO/bL O1OJI0THH.

Jlabopamopuvie u npakmuyeckue pabomul

1. MW3yuyenue mnabopaTopHOro 0OOPYIOBAHUS:
TEPMOMETPHI, Bechl, 4damku I[letpu, mpoOupkwH,
MeH3ypku. [lpaBuna paboTel ¢ 06opyI0OBaHUEM B
IIKOJILHOM KaOHWHeTe.

2. O3HaKOMJIEHHE C YCTPOICTBOM ITYTIbI, CBETOBOTO
MHUKPOCKOIIa, TIPaBHJIa padOTHI ¢ HUMHU.

3. Os3HakoMJIGHHE C  pAaCTUTEIbHBIMH U

KUBOTHBIMH  KJIETKaMH: Tomara u  apOysa
(HaTypanbpHBIE IpenapaTsl), MHPY30pUH Ty(henbKu
U TUJPBI (TOTOBBIE MUKPOIIPENapaThl) ¢ HOMOIIBIO

JIYIIBI 1 CBETOBOI'O MUKPOCKOIIA.

DKCKypcuu unu 8UOe0IKCKypcun
1. Osmnagenue
MIPUPOABI — HAOIIOAEHHUE U SKCIIEPUMEHT

METOJaMH  HU3YUCHUA JKUBOH
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B cootrBerctBUM ¢ mnpumepHod mnporpammor 2015 1. TeMa «YCTpOHCTBO
YBEJIMYMUTENIbHBIX NPUOOPOB (JIymlbl M MHKPOCKOIIA)» BKJIOYEHA HE B OCHOBHYIO
COJIepKaTEeNbHYIO 4acTh, a B «[IpuMepHbIil criucok 1ab0paTopHBIX U MPAKTUIECKUX padOT»
no pasaeny «XKuBble opranm3mb» (mpakTHueckas pabota «M3yueHue ycTpoicTBa

YBEIUYHUTEIBHBIX IPUOOPOB U MPABKII paOOTHI C HUMIY) [7].

HNcnonb30BaHue MapHoOil M rpynmnoBoil padoTbl HA npuMepe ypoka «Hay4unbie
METO/IbI H3YU€eHUsl JKUBOI IPUPOAbD)

K uucny MerampeaMeTHBIX pPe3yJbTaTOB, KOTOPbIE HOJKHBI OBITh JIOCTUTHYTHI
0OyJaroIMMuUCsl B TPOLIECCE OCBOCHHS coaep:kaHus ydueOHoro mpenmera «buomorusy,
OTHOCATCS  YHHBEPCAJIbHBIE  KOMMYHUKATHUBHBIC  JCHCTBHUSA,  OOCCICUMBAIONIUE
s exTuBHYI0 cosmecmuyto oeamenvHocms. K nannoii rpynne Y'Y /[ oTHOCATCS yMeHUS

® [IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHOHOU U UHOUBUOYAILHOU PAOOMbl

IpU  PEIICHWH KOHKPETHOW  OWONOrmyeckoil  mnpoOjemMbl, OOOCHOBBIBATH

HEOOXOIUMOCTh TPUMEHEHHUS 2pYNNoebiXx (opm B3aUMOJEHUCTBUS TPU PEIICHUU

MOCTaBJICHHOW y4eOHOM 3a1auu;

® TIPUHUMATH IIEJTb COBMECTHOW AEATEIBHOCTH, KOMLIEKMUBHO CIMPOUMb 0eliCmEUs TI0
e€ JOCTHKEHHIO: paclpelesisiTb POJH, JOroBapuBaThes, OOCYXAaTh MpoOIecC U
pe3yJbTaT COBMECTHOM pabOTHI;

® NIaHUPOBaMb OPTAHU3AIUIO0 COBMECTHOU pabOThI, onpedensims c80io poib (C y4ETOM

IPEANOYTEHUI U BO3MOXKHOCTEN BCEX YYACTHUKOB B3aUMOJICUCTBUSI ), pacnpeoenimo

3a0auu MEeXAy 4JIeHaMH KOMaHJbl, Y4acmeoeams 6 2pYynnosvix hopmax pabomol

(o0cyxaeHusI, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U HHBIE) [8].

B mporiecce KOUIEKTUBHON pabOTHl «OCYIECTBISIOTCS Ouaiocu (noauiozu), cnopsvl U OUCKyccuu, T.e.
MIOCTOSTHHOE W Pa3BEPHYTOE «COIMAIBHOE B3AaMMOJCHCTBHE YYAIIMXCS MEXAY COOOH, ydammxcs u
yuurtens. OOydaronpe JUCKYCCHH TPHUBOJIAT IIKOJBHHKA K YCBOCHUIO OMPEICIIEHHBIX IMOHITHMA,
‘ [IEHHOCTEH M YMEHUH, BRIPAXKAIOLIUX 00Ie3HAYNMbIE KYJIbTYPHbBIE HOPMBI.
‘ Haswvloos B.B. Teopus pazsusaioujeco obyuenus [22]

Pabora Haj pemeHneM y4eOHOHM 3ajaydl B rpynmnax oT 2 10 6 4eloBEeK — OJHO W3

00s13aTENBHBIX YCIOBUHN (HOPMHUPOBAHUS YICOHON JAEATEIHHOCTH y 00yUYaIOIIUXCA.



45

[Ipy BBINONHEHUM 3aJaHUl 6 napax OO0ydallluecs ydarcs BHHUMATENIbHO
BBICTYIIMBATh OJHOKJIACCHUKA; TOTOBSITCS IPOKOMMEHTHPOBATH, JOMOJIHUTH, 1aTh OLEHKY
€ro OTBETAa U, B CBOIO OUYEPE/Ib, BBICKa3aTh COOCTBEHHYIO TOUKY 3peHus. BpeMeHHbie paMKu
BBITIOJIHEHUS 33JIaHUS TTPUYYaAIOT 00YYaIOIUXCsl YETKO MIIaHUPOBATH BHITIOJIHEHHUE PaOOTHI,
(bOopMUPYIOT HABBIKU MalMuHea — PAIlHOHATIBHOTO paclpeiesieHUs] BPEMEHHU.

I'pynnosasa ¢opma oOydeHUs — crOCOO OpraHu3alil COBMECTHOM AEesTEIbHOCTU
oOy4Jaronuxcsi B MaJibIX IPyIIax Mpu OMOCPEI0BAaHHOM PYKOBOJICTBE U B COTPYIHUYECTBE
¢ yuureneM. [lo moBogy TOro, JOJKHBI JIM OBITH TPYIIBI MOCTOSTHHBIMU MJIM UX COCTaB
JOJKEH MEHSThCSA, HET enuHoro MHeHus. JlanHas ¢opma oOydeHHs CHOCOOCTBYET
(OpMHUPOBAHUIO MOJOKUTETLHON MOTHUBALIMK YYEHHUS; POCTY ITO3HABATEIBHON aKTUBHOCTHU
Y CaMOCTOATEIBHOCTH O0YYarOIIUXCs; HAKOIJIEHUIO OMbITa B3aUMOJACUCTBUS, MOIIEPIKKH
U COTPYJHUYECTBA MEXAY OOYyYaroIIMMHCS, COBMECTHO BBIINOJHSIOIUMU Yy4yeOHOE

3a/1aHuE; YBEIUYEHUIO pabOTOCIIOCOOHOCTH M TEMIIA BHITIOTHEHUS YUYEOHOTO 3aJaHusl.

Ypok 5. Hayunble MeTOAbI U3YUYEHUS KUBOI MPUPO/IBI:
Ha0JII0/1eHNe, OTIBIT, HU3MEPEeHHUe

Tun ypoka: BBOJIHBIN YPOK.
OO6opynoBanme: aBToMaTHU3MpOBaHHOE pabouee mecto yuutens (APM).
®opmbl padoThl: (poHTANIbHAS paboTa, paboTa B napax, MHAUBUAYalbHas padboTa.
1. Opranu3auMOHHO-MOTHBAMOHHBIN 3TaN

Ha stom stane oOydaronmmcs nmpejiaraeTcsi BhIMOIHUTD JIBa HEOOIbIUX 3a0aHUs,
HalpaBJICHHBIX Ha Pa3BUTHE TMO3HABATEIBLHOIO MHTEpeca K JAaHHOU Teme (3amanue 1) u
aKTyaJIM3aIlii0 UMEIIMXCcs 3HaHui (3amaHue 2). B Xxome oOcyxaeHus oOydaroriuecs
BBICKA3BIBAIOT CBOIO TOUKY 3pEHHs, OOOCHOBBIBAIOT €€ U MPHUBOMIST MPUMEPHI TOTO, KaK
MOYXHO TMPOBEPUTH, KAKOW M3 BapUAHTOB OTBeTa ObLT MpaBWIbHBIM. [lepBoe U BTOpOE
3aJlaHusl CBSI3aHBI C BBISBJICHUEM Ka4yeCTB M YMEHUW, HEOOXOIWMBIX ISl BBITTOJIHCHUS
HaOII0ICHUI 32 00beKTaMU TPUPOJIBI (XOPOIIHM Ti1a3oMep, HAOII01aTeIbHOCTh, YMEHUE

YCTaHaBJIMBATb HA OCHOBC Ha6H}OJIGHI/I$I MPUYUHHO-CICACTBCHHBIC CBSISI/I).
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3aoanue 1. [lposepsiem enazomep (unousudyaivroe 3a0amue)

['mazomMepoM Ha3BIBAIOT CIIOCOOHOCTH OMPEIEIATh pa3Mephbl pa3InIHBIX O0BEKTOB U
pPAcCTOSIHUS, HE UCHOJIb3Ys MPU 3TOM CHELUaIbHbIE MPUOOPHI WIM YCTPOMCTBA, T. €. «HA
rjia3». XOpouIuil r1a3oMep O4Y€Hb MOJIE3EH MPU MPOBEICHUH HAOIIOACHUN B IPUpPOJE, HA
AKCKYpCHH, B TOXOAE U BO MHOTMX APYrux curyauusx. Kak u nro0oil HaBBIK, IJ1a30Mep
TpeOyeT TPEHUPOBKH.

Jlnsi Hauana BBIMOJHEHUS 3aJaHUs: PACCMOTPUTE H300paKeHUs IBYX IMTHUIl Ha
pucyske 4. Y3nHaiite, ko 310? Kakas u3 Hux OoJbllle, a Kakas — MEHbIIIE?

KTo u3 onHOKIaCCHUKOB Jan Takoi ke oTBer? Kakue emé BapuaHThI BhICKa3alu
OJTHOKJIACCHUKU?

[Ipennoxure cmnocod, KOTOPBI MO3BOJUT pacCyIuTh — KTO M3 Bac IpaB, a KTO

omuodaeTcs.

Pucynoxk 4. Kakas u3 aTux nrun 6osblie, a Kakas MeHbIIe — 4épHast Ha 6e1oM ¢oHe uiu Oenas Ha

4€pHOM?

S nymato, yTo u€pHas NTUNA (bonviue, menvuie, maxas dice, Kax),

yeM (Kak) Oenas.

UToOBI MPOBEPUTH, KAKOW OTBET MPABWIHHBIN, TIPEIJIArar0

N3mepenus nokaszainu, 4To

[IpoBepka nokazaina, 4yTo
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3aoanue 2. [lpumema — om cnosa «npumeyamsy (paboma 6 nape)

Cn0BO «mpuMeyaTh» O3Ha4YaeT «3amedarh, oOpaliath BHUMaHue, HaOmonate». Ha
OCHOBE JINTEIbHBIX HAOMIOACHWIA 3a pAa3IUYHBIMUA SIBJICHUSMH B JKMBOH TIPUPOJIE
CJIOKHIJIOCh MHOXKECTBO HAPOJAHBIX TpuMeT. PaboTas B mape co CBOMM COCeIOM (COCEIKO )
10 TIapTe, OTBETHTE Ha BOMIPOCHI M BBHITIOJHUTE 3aaHMS:

e O Kakux mepeMeHax IMOTOAbl TOBOPAT M3MEHEHHUS B COCTOSHUU WM TIOBEIECHUHU
YKUBOTHBIX U PACTCHHI?

e VYCTaHOBUTE COOTBETCTBHE: COCAMHHUTE JHMHHUSIMH TIOBEJCHHE WM BHEIIHUE
W3MEHEHUS )KUBOTHOT'O UJTM PACTEHUH U MOTO/Ty, KOTOPYIO OHU MPEACKA3bIBAIOT.

e lmMeroT 1 3TH nipuMeTHl HaydyHOe 00BsicHeHue? [lonmpoOyiiTe 00BACHUTH KaKylo-
100 U3 MPUMET.

e Bcerna 11 HapoHBIE TPUMETHI «CPAOATHIBAIOTY, T.€. OKA3bIBAIOTCSA HANEKHBIMU?

A. Koka ciaako CIur, pa3BepHyB OpIOIIKO — HayHETCs cuibHbIN Betep (1)

KBEpPXY

b. BopoObu KymnaroTcs B 1ecke, B IbUTH — JIeTOM — K BETpEHOW moroje,
3UMOM — K MeTenu (/])

B. 3akpbIBaroTcs IBETKHM OlyBaHUMKA — K [aCMYpPHOH TOroze, K 00
(B)

I'. Bopons! Hanuii cedbe MecTo Ha HMXKHUX — K JKapKoii noroze (4)

BETKaX JIEPEBbEB, B IIyOWHE KPOHBI
J1. Cobaka kaTaeTcsi Ha TpaBe WM Ha CHETY, — K [TOXOJIOJaHUIO WK J0Xkt0 (B)
NepeKaThIBasACh ¢ OOKY Ha OOK

2. [IpoueccyanbHO-COAepPKATEIbHBIN 3TAN

3aoanue 3. Onvim «Kax 3pauok peacupyem na ceem?» (paboma 6 napax)

Iesb: BBISICHUTD, KaK 3padyoK YEJIOBEKA Pearupyer Ha CBET.

Oo0opyaoBaHme: 3epKajio, ICTOYHUK CBETA.

I'mnorte3a (mpeamoJiokeHue): Py yBEIUUYCHUU SIPKOCTH CBETA pa3Mep 3pauyka U3MEHUTCS

— OH CTaHeT (6ompIIe, MEHBIIIE).
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Xoxa padoThl
1. PaccMoTpuTe B 3epKajio CBOM 3padyoK; 0OpaTuTe BHUMAHUE Ha €ro pa3Mep. 3aTeM
MOBEPHUTECh K OKHY WJM K Jyamme. Yepe3 5 ceKyHJ BHOBb IOCMOTPUTE B 3€pKalio.
[Tpouzonwnm 11 Kakue-To N3MEHEHus?
CoOuronaiite Mepbl 0€30MACHOCTH: BO BpEeMsl BBINOJHEHUS pabOThl HE HAMpaBIISUTE
SAPKHUI HICTOYHUK CBETA B IJ1a3a.

2. KpaTko onumuTe noly4yeHHbIH pe3yapTaT U CAeIaliTe CXeMaTHYECKUI PUCYHOK.

Caert
=
A. 3padok 10 onbiTa b. 3pa4ok nocne omnbiTa
3. ChopmMmynupyeTe BBIBO/I.
Hame  mpenmnomnoxxenue (noomeepounocy, He

noomeepounocy). TPU YBEIWYEHUU SPKOCTH CBETAa 3PavyoK

(pacwupsiemcs, cyxrcaemcs).
Omeemvme Ha 60npOCHI:
1. OObsicHUTE HAOIIOMaEMbIE B XO/I€ OMbITa U3MEHEHUS. J[JIs1 9TOro yTOYHUTE, UCTIONb3Ys

CIPABOYHYIO MH(OPMALIMIO, KAKYIO POJIb BBIMIOJIHSET 3pAUYOK.

2. Kakuie pe3ynbTarhl MOJYYUIIN Ballld OJHOKIACCHUKHU? COBMAMAIOT JU ClIeTTaHHBIC BaMU

BBIBOJIBI?
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Cnpasounas ungopmayus
CrtpoeHnue riasza

['11a3 MOKHO Ha3BaTh CIOKHBIM ONTHYECKUM mpudopoM. Ero ocHoBHas 3agaua —
«mepenaThy NpaBUIbHOE U300paKEHUE 3pUTEIIBHOMY HEPBY.

PoroBuua — npo3payHas 000J04Ka, MOKPHIBAIOIIAs TEPEAHIOI0 YaCTh TJla3a.

Panyxka — no popme moxoxka Ha Kpyr ¢ OTBEPCTHEM BHYTpHU (3paukoM). Pagykka
OTBEYAET 3a I[BET TJ1a3. €CIIU OH TOTy00il — 3HAYMT, B HEM MaJIO MUTMEHTHBIX KJIETOK, €CIIN
Kapuii — MHOTO.

3padyok — OTBEpPCTHE B pPaAyKKE. 3padyOK pETYJIUPYET KOJMYECTBO CBETA,
MOCTYIAIOWIETO B r1a3. [Ipyn u3MeHeHnn OCBENIEHHOCTH AUAMETP 3payka HEMPOU3BOJIBHO
MEHSETCSI C IOMOIIBbIO MBI PAAYyKHOU 000JIOUKH.

XpycTajaumkK — «ECTECTBEHHAs JIMH3a» ra3a. OH npo3padyeH, IACTUYECH — MOXKET
MEHSATHh CBOIO (POPMY, TTOUTH MTHOBEHHO «HaBOHsSI (OKYC», 3a CUET YEro 4eJOBEK BUIUT
XOpOIIO U BOJIM3H, U BIIAJIH.

Crexy10BHIHOE TEJI0 — Telieo0pa3Has npo3payHas cyOCTaHIus, PAClOIOKEeHHas B
3agHeM oTnaene riaza. CTEeKIOBUIHOE TEIO MOJIEPKUBAET (opMy TIJIa3HOTO s0JIOKa,

Y4acTBYET BO BHYTPUIIa3HOM OOMEHE BEIECTB.

CeTyaTKa — COCTOHMT M3 OCOOBIX KJICTOK, YYBCTBHUTCIBbHBIX K CBCTY, U HCPBHBIX
KJICTOK.
gpﬂTeJIbHLIﬁ HEPB — IIpU IIOMOIIM 3PUTCIBHOIO HCPBA CHUI'HAJIbBI OT HCPBHBIX

OKOHYAHMUH MEPENAOTCS OT IJ1a3a B TOJIOBHOW MO3T.

3aoanue 4. Boruuciume cpednuti pocm y4eHuKo8 Haue2o Kiacca

(paboma 6 epynnax)

Heab: BbISIBUTH, KakOM pOCT HMEET OOJBIIMHCTBO OOydYalIIMXcsd B  KJacce.
Oo6opynoBanme: poctoMep (MO BO3MOMXKHOCTH), PYJIETKH MO KOJIUYECTBY TPYIIL, TETPAIU
JUTSI 3aIIMCH PE3YIHTATOB U3MEPEHUH, OJIAaHK CBOAHOM TAaOIHUITHI BHIMTOTHEHHBIX U3MEPEHUN

Ha JIUCTE BaTMaHa (TOTOBUT YYHTEJb).
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Xoa padoTbl

1. O0veaunHUTECH B TpyMIBI IO 3—4 YeoBeka.

2. VI3aMepbTe poCcT KaXkI0r0 YYEHUKA B KJIACCE C TIOMOIIBI0 POCTOMEPA W PYJICTKH
¢ ToyHOCThIO 70 1 cM. Hampumep, ecnu npu u3aMepeHuu poct okazaics okojio 143,5 cwm,
3aMUIINATE, 9YTO POCT paBeH 143 cwm.

3. CrpynnupyiTe pe3ysbTaThl U3BMEPEHUN B TpU OJIOKA, OTIIMYAIOIIMECS APYr OT
apyra Ha 4(5) cm. Hammpumep, pocT camoro Hu3Koro yueHuka — 141 ¢M, a caMoro BBICOKOTO
— 155 cm. 3naunt, B Tabimiie OyIeT TP KOJOHKHU CO CIEAYIOMMME TaHHbIMU: 141-145 cMm,
146-150 cm, 151155 cm.

4. Bce mosTydeHHBIC TaHHBIE 3aITUIITUTE Ha JINCT BaTMaHa, KOTOPBIA MPHUKPETUIEH Ha
nocke (Tabiriry MOKHO 3apaHee HauepTUTh Ha Jocke). PaMuny Y4CHUKOB YKa3bIBaTh HE
HYKHO.

Buumanue! Bce uucna 6 mabauye u ouazpamme npugeoersvlt mobKo OJisi npumepd.

Poct oOyuarommxcsa 5 kJaacca

Pocr
I'pynnbi
141-145 cm 146-150 cm 151-155 cm

['pynma 1 1 3 0

['pymnma 2 0 2 2

['pymma 3 0 3 1

['pynma 4 1 2 1
Bcero yesioBek: 16 2 10 4

5. 1o npuBeEHHBIM JaHHBIM OCTPOTE nUarpammy. [Ipumep Takoii fuarpamMmsl Ha

Pucynke 5.
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PacnpepeneHue no pocry

KO/ZIUYECTBO YeNoBEK

- o B - ||

rpynna 1 rpynna 2 rpynna 3 rpynna 4 Bcero
m 141-145 1 0 0 1 2
m 146-150 3 2 3 2 10
151-155 0 2 1 1 4

m 141-145 wm 146-150 151-155

Pucynke 5 [luarpamma, oTpakaromiasi pacipeieJieHue pocta 00y4aroImnxcs
5 kiacca 1o rpynmnam

Memoouueckuii kommenmapuii. 1lpu Hammunun APM yuutens Bech nmpoiecc padoThl,

BKIIO4YaA IIOCTPOCHUC AUATI'PAMMBI, MOXKCT ICMOHCTPHUPOBATLCA HA HHTCpaKTHBHOﬁ JOCKC.

HOJ’IY“ICHH&H AuarpaMmMa HaArJIAAHO ITOKAa3bIBACT, KaKoOM POCT UMCECT OOJILIIMHCTBO

06yqafoumxc;1 B BamieM Kkinacce. BBIIBUTH 9Ty 3aKOHOMCPHOCTH B IIPOCTOM CIIMCKC

M3MEPEHUM U JJaXKe TI0 TaOJIHIIe IOCTATOYHO CIIOKHO.

6. OTBEeTHTE HA BOIIPOCHI:

[Touemy n3mepeHue pocta HEOOXOIUMO MMPOBOAUTH 0€3 00yBH?
Kaxoit pocT nmeeT O0NBIIMHCTBO BAIIMX OJTHOKJIACCHUKOB?
Y4eHNKOB KaKOTO pOCTa B BallleM KJIACCE MEHBIIIE BCETO?

Kakue IpeuMYyIIECTBA UMECCT NPECACTABJICHUC JAHHBIX B PAa3JIMYHOM BHUJIC.

CITHMCOK:

Tabnura:

auarpaMma:

Memoouueckuii kommenmaputi. Ilpy BHIOJIHEHUH TAHHON paOOThI CIEAYET UMETh B

BUIy, uTo TeMa «Cpennee apudmerndeckoe. CpenHee 3HaYCHUE BEIIMYUHBD), KOTOPAs B

psAle MpPEeOIMETHBIX JMHUK IO MaTeMaThke u3ydainack B 5 kiacce, Bo PI'OC 2021
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3adukcupoBaHa B cojiepkaHuu 7 kiacca (yueOHblil Kypc « BeposTHOCTB U cTaTucTUKay, 7—
9 xi1.) [1]. Takke B pamkax yueOHOTO Kypca B 7 Kitacce oOydarontuecs Oy yT 3HAKOMHUTHCS
C TMpeACTaBICHUEM [AHHBIX B BHIE TaOnuI, Auarpamm, rpadukoB. OTMETHM, UTO
AJIEeMEHTapHbIE MPEACTABICHUS O TaOJMIIAX, JUarpaMMmax, cXeMax u T. JI. o0ydaromuecs
MOJyYWJIM y’K€ B HAYaJbHOM IIKOJIE B COOTBETCTBUMU C TPEOOBAHUSAMHU K pe3yJibTaTaM
oOyueHus Ha JaHHOM 3Tane. B dhenepanpHyto pabouyro mporpamMmmy 1o ouojoruu (5 kiacc)
B IMEPEUYCHb METANPEIMETHBIX PEe3yIbTaTOB BKIIIOUEHBI TaKHE YHUBEpPCAJIbHbIC Y4eOHbBIC
JACUCTBUS, KaK YMEHHE «8blOUpAmMb, AHATUSUPOBAMb,  CUCNEMAMU3UpO8aAms U
uUHmMepnpemuposams  OUOIO2UHECKYI0  UHDOpMayUulo  pasiuuublx U008 U  Qopm
npeocmasneHus» N YMEHUE «CAMOCMOAMENbHO 8blOUupams ONMUMAIbHYIO  hopmy
npedcmasneHus uHgopmayuu u ULTIOCMpUposams peuiaemvle 3a0a4u  HeCI0HCHbIMU
cxemamul, OUaAzpamMmamt, UHol epaguroil u ux komounayusmuy [8].

3. OueHo4yHO-pedIeKCUBHBII ITAN

OO6cyxaeHue pe3yinbTaTOB ypoKa: C KaKMMHM METOJIaMU Bbl MO3HAKOMUJIMCH Ha
ypoke? Kakne TpyAHOCTH BO3HUKIIV IIPU BBIITOJIHEHUN 3a1aHUM?

Ha 3aBepinatorniem 3Tane ypoka AaHHON TEMbI MOXKHO MPEJIOKUTh 00yUYarOImUMCs
BBITIOJIHUTH YPOBHEBBIN TeCT «O KaKuxX METojax uccienoBanus uaeT peus?» (Ilpunoxenue
4). TlpuHIUI TTOCTPOCHUSI TECTa: MPUBEICHBI OMHMCAHUS TISITH OCHOBHBIX METOJOB, IS
KOKJOTO M3 KOTOpbIX Haércs 5 mopackazok. OOydarouuics BBHIOMpPAET, KAKYHO SYCHKY
OTKPBITh. B 3aBUCHMOCTH OT 3TOT0 MOJTydaeT Oaslibl.

IIpumep: BICKQXUTE TPEANIONOKEHUE, O KAKOM KHUBOTHOM HIIET peyb?

o | 5 sannos | & oana | Soannn | 2oamm | 1oam |

JlaTuHckoe Hasea- OHO oTHOCHUTCA 370 KUBOTHOR OH oTknagbisaer Mo sHewHemy snay
KaK Ha3biBaeTca 310 HWE 3TOT0 HE0ObIY- K Knaccy Mnexonu- M300paXeHO fANLa, KOTOPbIE 1 06pa3y MU3HN
HOr0 XUBOTHOTO — TAOLUMX 1 BXOANT Ha aBCTPANUHCKON UMEIOT MATKYIO KO- 370 XHBOTHOE Ha-
KUBOTHOR? Ornitharhynchus 8 OTPAA OAHONPO- MOHBTE [l0CTOMH- XUETYIO GKOpAYNY, noMuHaer 606pa.
anatinus. XOAHbIX CTBOM 20 YeHTOB. Ho y Hero umeetcs
(Monotremata). KNIOB, KaK Y YTKH.

(Ymronoc.)
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JlonoJIHUTEIbHbIH MaTepHal

Jluteparypa
Ha3Banmue dopmar DYHKIMOHAJ
®opmo3oB A.H. KHUTa — TAHHBIE O CJIEIaX U MOBagKax
Cnytauk cinenonbita. M.: KomKnura, 2006 YKUBOTHBIX M3 Pa3HbIX TPUPOHBIX 30H
Poccuu m €€ coceneii;
— BOMPOCHI Ha COOOPA3UTEIBHOCTH B
KOHIIE TJIaBbI
Ommapus ILT., [Tukynos JI.I'. Cnenpl B KHUTa — COBETBHI 10 IOBEACHUIO, OJICKIE
npupoxe. M.: Hayka, 1990 CJICJIOTIBITA,;
— ¢ororpaduu U pUCYHKH CIIEIOB
Bbpayn B. KHHTa — crocoObl U MpaBUJIa MPOBEICHUS
HacTtonpHas kHUTa TI0OUTENS TPUPOIBIL: HaOJI0/IEHUI B €CTeCTBEHHBIX
Kak cnenatb Mup npupojisl cBoeit YCIOBUSIX;
naboparopueii. JI.: 'mnpomereonsaar, 1985 — cnoco0bI cOopa MaTepuasa
Iugpossbie pecypcesbl
HaszBanmue Buna pecypca | @yHKIHOHAT JeiicTBust
NPHUJI0KEHUsI
PlantNet MPUJIOKEHUE | — ONpeeNIeHUe BUIa pacTeHus 1o | choTorpadupoBaTh
https://iodroid.net/ru/ dororpaduu; pacTeHue; OTMETUTH MECTO
plantnet — KOJUIEKIMM PAaCTEHUN PErvoHa, | CbEMKHU
KYJIBTYPHBIX PACTCHHIA, COPHIKOB,;
— [103HaBaTEJIbHbIE MaTEPHAJIBI 11O
BUJAaM PacTEHUI
BirdNet MPUIIOKEHUE | OMpEeeNeHNe MTHI] 10 ToI0cam BKIIFOUUTH TPUTIOKEHUE;
https://trashbox.ru/li HaIrpaBUTh MHKpPO(OH
nk/birdnet-android TenepoHa B CTOPOHY
3BYKOB
Seek MNPUTOXKCHUE | — OIIPEICIICHUEC Ha3BaHMs | BKIKOYNTH I'€OJIOKAIHIO,
https://m.apkpure.co OpraHu3Ma,; OTKPBITh IPUIIOKEHHE;
m/ru/seek-by- — MPOXOXJEHWE 3aJaHWi ¥ | HAIPaBUTh  KaMepy Ha
inaturalist/org.inatur YPOBHEH, MO MOMCKY OPTraHU3MOB | OOBEKT
alist.seek WM TPYIIIT OPTaHU3MOB
Okocucrema cauT — OyMaxHble H DJEKTPOHHBIC | HAUTH MPU3HAKU
http://ecosystema.ru/ OTIPEICITUTEIH; COOTBETCTBUS MEXTY
— pacrno3HaBaHHME BHUAOB IO | ONpeleIsieMbIM
BHELIHEMY BUJY, T0JI0CaM, 3UMOW | OpPraHu3MOM u ero
U JIETOM, N300pakKeHHEM B
- KHUIH,  PacCKa3blBAIOIINE, | ONPEICIIUTENE
KaK MIPOBECTHU 1enoe
HCCIIeIOBAaHUE U MPEJICTABUTD €T0
CIIyIIaTessiM B BUJIE JOKJIaaa



https://iodroid.net/ru/plantnet
https://iodroid.net/ru/plantnet
https://trashbox.ru/link/birdnet-android
https://trashbox.ru/link/birdnet-android
https://m.apkpure.com/ru/seek-by-inaturalist/org.inaturalist.seek
https://m.apkpure.com/ru/seek-by-inaturalist/org.inaturalist.seek
https://m.apkpure.com/ru/seek-by-inaturalist/org.inaturalist.seek
https://m.apkpure.com/ru/seek-by-inaturalist/org.inaturalist.seek
http://ecosystema.ru/
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3.3. MeToguyeckue KOMMEHTAPUN K M3YyYE€HHUI0 TEMATHYECKOT0 0JI0KA

«OpranusMsl — TeJ1a ;KUBOH npupoas» (7 4)

HpI/I HN3YUYCHUU NAHHOI'O TCMATHUYCCKOI'O Ooka PCKOMCHAOBAHBI CICAYIOIINC BUJbI

ACATCIIBHOCTHU 06yqa101u1/1xc;1:

YCTAHOBJIEHHE B3aMMOCBSA3CH MeEXIy OCOOCHHOCTSMHU CTPOCHHA U (PyHKUUAMU
KJIETOK U TKaHEH, OPraHOB U CUCTEM OpPI'aHOB;

apryMeHTHPOBaHMe J0BOJOB O KJIETKE KaK €JUHUIIE CTPOCHUSI U )KU3HEAEATEIbHOCTH
OpraHU3MOB;

BbISIBJIEHHE CYIIIHOCTH KU3HEHHO BAJKHBIX MTPOLIECCOB Y OPTaHMU3MOB Pa3HbIX LIAPCTB:
NIUTaHUE, IbIXaHUE, BBIJICJICHUE, CPABHECHMC;

000CHOBaHME POJIH PA3IPaKUMOCTH KIIETOK;

CPaBHEHHUE CBOKCTB OPTaHU3MOB: JABIKEHUS, PA3MHOKECHUS, Pa3BUTHUS;

aHaJIM3 [IPUYMH pa3HOOOpa3us OpraHu3MoB;

KJIaCCH(PMKALUA OPTaHU3MOB;

BbISIBJICHHE CYIIECTBEHHbIX IIPU3HAKOB BHUPYCOB: Mapa3UTH3M, OoJbllas
pPENpOayKTUBHAS CHOCOOHOCTh, NU3MEHYHBOCTb;

HCCJICTOBAHUE U CPABHCHUE PACTUTCIIbHBIX, JKUBOTHBIX KJIICTOK 1 TKaHEH.
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Tabmuna 8 — ComnocraBieHue coaepxaHus ydeOHoro npeamera «buonorus» B
COOTBETCTBUM C MPUMEPHBIMHU MPOTpaMMaMHM, COCTaBiIeHHbIMH Ha ocHoBe PI'OC OO0
(2010 r., ¢ mocnenyromUMH TonoHeHUs MU U u3MeHenusimu 2014, 2015 u 2020 rr.) u

benepanpHOi paboueii mporpammsl, 2023 r. [8]

IIpumepHast ocHOBHast 00pa3oBaTe/IbHasA ®enepanbnas pado4as nporpamMma 1o y4eonomy
NporpaMma 0CHOBHOI'O 001IIero 06pa3oBaHusl. npeamery «buosorus» (6asoBrlii yposens), 2023
Buonorus, 2015 r. (penaxkuus 2020 r.) r.

Pazgen «KuBble OpranusMbi» Tematnuecknii 0,10k «OpraHu3Mbl — TeJa JKUBOMH
e buosorus Kak HayKa 0 ’KUBBIX CyLIeCTBaxX NpUpoOALD>

[IpaBuna paboTel B KkaOuHeTe OWONOTHH, C
[Monsitue 00 opranusme. JlosaepHbie W SIEpHBIC

GHOOTHYECKUMH PHOOPaMH 1 HHCTPYMEHTAMH. opranu3mbl. Knetka m e€ otrkpeithe. Kierounoe
CaoiicTBa XKHUBBIX OPraHM3MOB | crpoenune opraHm3moB. LluTonmorms — Hayka o
(cmpyxmypuposannocmo, — yerocmrocmv, OOMEH | krerke. KieTka — HaHMEHbIIAS ¢IHHHLA CTpOEHUA U
BELIECTB, [BWKEHHUE, PA3MHOXEHUE, Pa3BUTHUE, | KHU3HEJACIATEILHOCTH OpraHn3MoB. CTpOCHHE KIICTKH
pa3apaKMMOCTb, IPHUCIIOCOOIEHHOCTD, | MO CBETOBBIM MHUKPOCKOIIOM: KIETOYHas 000I0uKa,
HACNe0CmMBEeHHOCMb u UBMEHYUBOCID), ux | UATOIUIa3Ma, sipo.

MIPOSIBJIEHUE Y PACTEHUH, >KUBOTHBIX, T'PUOOB H
OI[HOKJICTO‘IHBIC U MHOTI'OKJICTOYHBIC OpTraHU3MBI.

OakTepuil. KiteTku, TKaHu, OpraHbl, CHCTEMBI OPraHOB.

e KieTrounoe cTpoeHne opraHu3MoB
Kietka — OCHOBa CTPOGHMS M >KH3HedesTenbHocTH | /KU3HEIESTeNbHOCTE  OpraHusMoB.  OCOOCHHOCTH
OpraHusMoB. Mcmopusi usyuenus xnemku. Memoow | CTPOCHHA 1 TIPOLECCOB  IKU3HCACATCIBHOCTH Y
usyuenus knemxu. CTPOCHHE H IKH3HEACATENHHOCTH | PACTCHU, )KHBOTHBIX, OaKTEpHii 1 rpUOOB.
kieTkd. bakTtepmanbHas xierka. JKWBOTHas KieTKa. .
CBoiicTBa  OpraHM3MOB:  TUTaHHWE,  JIbIXaHUE,
Pactutenshnas  kmerka. ['pubnas knerka. Tkanm
BBIJICJICHHE, JBM)KCHHE, Pa3MHOXXCHHUE, pa3BUTHE,
OpraHHU3MOB.

pa3ApaKUMOCTb, IPUCTIOCOOIEHHOCTh. OpraHusm —
e MHoroo0pa3ue OpraHu3sMoB

KnerouHsle u HEK1ETOUHBIE POPMBI KHU3HU.
Opranusm. Knaccudukanus OpPTraHU3MOB. PazHooOpa3ue opraHu3MOB W WX KIACCU(DUKAIIHS

Hpuniunsl  kiaccuukanuu. OnHokIeTodHble U | (TAKCOHBI B Omosoruu: LApCTBa, THIBI (OTACIEI),
KJIACChI, OTPs/IbI (OPSIKH), CEMEUCTBA, POJIBI, BUJIBI).

€IMHOE IIEJIOE.

MHOT'OKJICTOYHBIC OPTaHHU3MBI.

OCHOBHBIE LAPCTBA KUBOH MIPHPOJIBL. bakrepun u Bupychl Kak (OpPMBI JKU3HU. 3HaUCHUE

OakTepHii K BUPYCOB B IIPU 0JI€ U B )XMU3HH YCJIOBCKA.
e IlapcrBo bakrepuu P 24 PHP

baktepun, WX CTpoeHHE WU KHUBHEICATENBHOCTS. | JlabopamopHble u npaxmuueckue pabomol

Ponp G6aktepuii B mpupo/e, :KU3HU YenoBeka. Mepsl | 1. M3yuenue KIeTOK KOXKHIBI YEIIyH JIyKa MO JTyHoi
poUIaKTUKH 3a00JIeBaHUH, BBI3BIBAEMBIX | U MHKDOCKONIOM (Ha TIPUMEpPE CaMOCTOSTEIbHO
GakTepusMH. 3uauenue pabom P. Koxa wu JI. | TPUTOTOBICHHOIO MUKPOIpENapara).

Iacmepa 2. OzHakoMJIEHME C NpPHUHLOUIAMH CUCTEMATUKH
OpraHU3MOB.

Pasten «Omme T — 3. HaGmonenue 3a notpebiieHHeM BOJIbI paCTEHUEM

3aKOHOMEPHOCTH»

e Opranusm
Knerounsie u HekneTouHble GOpMBI )KU3HU. Bupycol
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IIpoBenE€HHOE COMOCTABIEHUE DJIEMEHTOB COACP/KAHUS JAaHHOW TEMBI B IPEABIAYLIEN
[7] m denepansHOl mporpamme [8] mokas3piBaeT, YTO CYIICCTBCHHBIX H3MCHCHUH HE
npousonuio. BMecre ¢ TeM B JaHHBIM TEMaTUYECKHU OJIOK BXOJIUT U3YUYEHHUE KIETKUA. JTO
OJlHa U3 HauboJee CIOKHBIX TEM B 5 KJIacce, YTO CBSI3aHO B MEPBYIO O4epeab ¢ OOJIBIINM
KOJIMYECTBOM HOBBIX TEPMHUHOB (Ha3BaHHS M (DYHKUIHUU OPraHOUAOB), aOCTPAaKTHOCTh
U3y4aeMoro o0ObeKTa — peajibHas KUBas KJIETKA BBIMJISAUT HE TaK, Kak OHa M300pakeHa Ha
cTpaHuuax ydeOHuMKa. B cBsi3u c 3TuM cueayer oOpatuth 0co0O€ BHUMAaHUE Ha
M300pa3sUTEIbHBIN PSJ, WIUTIOCTPUPYIOIINHA CTPOSHUE KIETKU (OAHOKIECTOYHBIE OPTaHU3MbI

" KIICTKH, 06p33y10HlI/I€ Pa3’INYHbIC TKAHU MHOTOKJICTOYHBIX OpFaHI/IBMOB).

Pabora ¢ miutlocTpanusMu Ha IpUMepe U3YYeHUs! KIeTKH

MHorue WuIIoCTpauu B yueOHHKE OMOJIOTHH MOITY4YeHbl 01aroiapsi COBPEMEHHBIM
ONTHYECKUM, 3JEKTPOHHBIM WM CKAaHUPYIOIIMM MHKpockomaMm. Ilpu sTom cnemyer
OOBSICHUTH 00YYarOIIMMCsI, YTO OpPUTHHAJIbHBIE U300PAKEHUSI HE UMEIOT SIPKOW OKPAcKH,
OHHM IMPAKTUYECKHU YEPHO-OeIbIe, ¢ rpadaleil cepbix TOHOB. Vcnonb3yercs qBa BapuaHTa
MOJIyYeHHUs] LBETHOM WJUIIOCTPALMM. TEPBBIM — MPEIBAPUTEIBHOE MHOIOCTYIIEHYATOE
OKpallMBaHUE HUCCIEIyeMOro o0pas3lia pa3UYHbIMU  KpPAcUTEISIMH, BTOpPOH —

KOMIIbIOTEpHAsi 00paboTKa U(PPOBOTO U300pAKEHUS.

Pucynoxk 6 ITonepeunslii cpe3 modera qpeBHETO IBYIOJILHOTO PACTEHHSI Ka3yapUHBI XBOIIEITUCTHOM.
Muxkpodotorpadus A.1. Muxansosa®. Ucrounnk: «Hayka u xu3Hb», Ne 3, 2016

5 MuxansiioB AHaTonuii VBaHOBMY — Tefaror JOMONHHUTEIHHOTO OOpa30BaHUS, PYKOBOJAWUTENHh HCCIIEAOBATEIHCKOM
nmabopaTopuy I MIKOJIBHHUKOB «MHUKpOKocMocy JleTckoro 3Koioro-omonormueckoro neHrpa, (r. OMck), mobeauTens
poccuiickoro — aramna EBpomneiickoro koHKypca Hay4HOil ¢doTorpadum B Kateropunm «MHUKPOHU300paKESHUI».
https://www.debcomsk.ru/?p=3172 (nata obparenus 25.05.23).
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OAuH ¥ TOT K€ )KUBOU 0OBEKT MOKHO U300pa3UTh PA3IMUHBIMU CIIOCOOaMHU,
UCITONIB3YSI IJIS1 TOTO PUCYHOK, (GOTOrpaduio, KOMIBIOTEPHYIO MOJENh WU JaKe MYJIISK
(xomuto, «moaAenky»). Ha Pucynke 7 moka3aHo, Kak pa3HOOOpa3HBI CIIOCOOBI
M300paKEeHUS] )KUBOU KIIETKH.

PaccmoTpuMm  mipuMepsl  MCTIOB30BAaHUS WILTIOCTpAIUid Tpu  (OPMYTUPOBAHU T
OTBETOB Ha MOCTaBJICHHBII BOMPOC.

Bonpoc 1

Kak BbI gymMaeTe, KaKOBBI «IUTIOCHD) U «MHHYCBD» KaXJI0TO U3 3TUX U300pakeHui?

Pucynok 7 Knerka: A — ¢pororpadus, moxydeHHas: ¢ TOMOIIBIO ONITHYECKOTO MUKpOCKoma (o
MHUKPOCKOIIOM KJIETKHU BBITJIAAAT IPAKTUYECKH OeclBETHBIMU); b — cxemaTtndeckuil pucyHok; B —

KOMIIbIOTepHas Mojienb; I — 06béMHas miactukosas Mozens (Mynsx) [49, 50, 51, 52]
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Bonpoc 2

N3yunte wumoctpanuu ydeonnka. Haliqute cpenn HUX pUCyHKH U (hoTorpaduu.
Kakue u3 Hux BaM 0COOEHHO TOHPABUIIUCH?

EcTb 11 B yueOHMKE WILTIOCTPAIMH, BHIIOJTHEHHBIE B TeXHUKE 3D-MoaenupoBanus?

JIiist Kakux 0OBEKTOB YaIle BCEro UCITOIB3YIOTCS ATH WILTIOCTPAITAN?

Pucynok 8 M300pakeHus, TOTydeHHBIC C TIOMOIIBIO KOMITBIOTEPHOTO MOJICIIMPOBAHUS: A — OOIIHIA TIIaH

cTpoeHus Bupyca; b — Bupyc ummynonedunura yenoseka (B1UY) [54]

Bonpoc 3
[IpencraBbTe, YTO BBl XOTUTE OOBSICHUTH CBOEMY OJIHOKJIACCHUKY, KAKUM 00pazoM

B KJICTKE PaCTCHHUS MMPOUCXOAUT 00pa30BaHNE OPTraHUYECKOTO BEIIECTBA — KpaxmaJia.

o Kakoe u3 n3o0pakeHnii KIETKH BbI JIJIs1 TOTO BhIOEpeTE?

e Kakoe wm300pakeHHME KIETKM MOXHO HCIIOJIB30BaTh [JIs TPOBEPOYHOTO TECTa
«OCHOBHBIE YaCTH KJIETKN»?

o Kaxkoe n3obpaxeHue MOXKHO HCIOJB30BaTh JJIsi TOTO, YTOOBI yOEIUTHCS B TOM, UTO
BHYTPH KJICTKW TPOUCXOIUT JBMIKEHUE ITUTOTIa3MbI?

e Kakoe n300pakeHue Bbl OyJ1eTe€ UCTOJIb30BaTh, €CIIU 3aXOTUTE MOJPOOHO PACCMOTPETH

Pa3INIHBIC OPTraHOUAbI KIICTKH, UX CTPOCHUC U PACITIOJIOKCHNEC BHYTPHU KJIETKU?
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3.4. MeToauyeckne KOMMEHTAPHHU K H3Y4YEHHIO TEMATHYECKOro 0/10ka «OpraHusmMsl

U cpeaa OOUTAHUSD)

[Tpu u3yyeHUH TaHHOTO TEMATUYECKOTO OJI0Ka pEKOMEHIOBAHBI CIIEYIOIINE BUIbI
TEeSATETPHOCTA 00YJaIONTUXCS:

® pacKpbITHE CYI[HOCTH TEPMUHOB: CPEAA KU3HU, PAKTOPHI CPEIbI;

e BbISIBJIEHHE CYIICCTBEHHBIX MPHU3HAKOB Cpea OOUTaHMs: BOJHOM, HA3eMHO-
BO3/IYIIIHOM, IIOYBEHHOMN, OPTAaHU3MEHHOM;

® YCTAHOBJICHHE B3aUMOCBS3E€H MEXKIy PacIpOCTPaHEHUEM OPraHU3MOB B Pa3HBIX
cpenax oOUTaHus ¥ MPUCIOCOOIEHHOCTHIO K HUM;

e 00bsICHEHHE TOSIBJICHUS MPUCIIOCOOTIEHUI K cpene oOuTaHusa: oOTekaemas popma
Tesa, HAJIMYKE YEITYH U IJIAaBHUKOB Y PbIO, KPENKUA KPIOYKOBUTHBIHN KITIOB U OCTpBIE,
3arHyThbI€ KOI'TH Y XUIIHBIX OTHI U JIp.;

e CpaBHEHHe BHEIIHEIrO BUJa OPraHM3MOB Ha HATypaJIbHBIX OOBEKTAX, [0 TaOJIHIIaM,
cXeMam, OIUCAHUSAM.

Tabmunma 9 — ComoctaBnenue copepxkaHus ydeOHoro mpeamera «buomorus» B
COOTBETCTBHH C MMPUMEPHOU ITPOTpaMMoii, cocTaBiieHHOM Ha ocHoBe PI'OC OO0 (2010 .,
C MOCNEAYIOMHUMHU TONoJHEeHUAMH U u3MeHeHusimu 2014, 2015 u 2020 rr.) u dpeaepanbHOi

paboueii mporpammoii [8]

IIpumepHasi ocHoBHasi 00pa3oBaTebHAs ®egepaabHas padboyasi porpaMmma mno
NPOrpaMMa OCHOBHOI'0 00111ero o0pa3oBaHms. ydyeOHoMy npeamety «buosnorus» (6azoBblii
Buonorus, 2015 r. (penaxkuus 2020 r.) ypoBeHb), 2023 r.

Paznen «KuBble OpranusMbi» TemaTnueckuii 070k «OpraHusMbl U cpejaa
e Cpeabl :KU3HHI o0uTAaHUA»

Cpena oOurtanus. DaxkTopsl cpenbl OOUTAHMUSL.

[Tonsitue o cpene oburanus. Bognas, HazeMHo-
Mecrta obutanus. I[Ipucnocobienus opraHu3MoB K

o BO3ylIHasA, IMOYBCHHAA, BH HNOpraHu3MEHHas
KU3HU B Ha3€MHO-BO3yIIHOMN cpene. A ’ » BHYTPHOP

. | cpensl oOuTauus. IIpencrasurenu cpe
[IpucmocoOneHuss OpraHu3MOB K XHU3HH B BOJHOU pei e pea

obutanusi. OcoOeHHOCTH cpead  OOUTaHHS
cpexne. IlpucnocoGieHuss OpraHu3MOB K >KU3HHU B

. opranu3MoB. [IpucrnocoOneHus OpraHU3MOB K
nmouBeHHOH cpene. [IpucnocobneHuss opraHu3MoOB K

o o cpenc ooutanus. Ce30HHbIe UZMEHEHUSL 8 HCUHU
JKU3HU B OPraHU3MCHHOMH CPCIC. Pacmumenwvholii u

. OpP2aHU3MOS.
HCUBOMHBIU MUP POOHO20 KPAs

DKCKypcuu unu 8U0e03IKCKypcuu
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1. PacturenbHbIi M >KUBOTHBIH MHUP POJHOIO
Kpas (KpaeBeJIeHHE)

Martepuas, HEOOXOUMBIN JUIsl M3y4deHUs NUJAKTHUYecKol eauHuIbl «Ce30HHbIe
M3MEHEHUS B )KU3HU OPraHU3MOBY, B IpuMepHOM nporpamme 2015 r. mpeacTaBieH B TeMax
«lapctBo  Pactenusi», «llapctBo  KusotHwie», «Kmacc  IItuner», «Kmnacc
MUIleKOnUTAIOIIHE.

Jnnaktnueckas eauHuna «PacTUTENbHBIA W KUBOTHBIM MHUP POJHOTO Kpas» B
dbenepanpHOl paboueid mnporpamme 2021 1. u3ywyaercs BO BpeMS  DKCKYypCHH

(BUIICOPKCKYPCHI).

Hcnosab3oBanue pa3HOYPOBHEBbIX 3aJaHNii HA MpuMepe ypoka «Ce30HHbIE
U3MEHEHNsl B KU3HU OPTraHU3MOB)
Opranmuzaiusi y4yeOHOTO JUaliora Ha YpPOKE HEBO3MOXKHA 0€3 HCIOIb30BaHHS
CUCTEMBI BOIIPOCOB W 3amaHuil. [Ipu 3TOM Ha pa3HBIX e€ro 3tamax ux (popmMyIupoBKU
CYIIECTBEHHO OTJIMYAIOTCS B 3aBHCUMOCTH OT MPEIIOJIAracMOTO YPOBHS YCBOCHUS

yaeOHoro marepuaina (Pucynok 9).

YpoBHU ycBOeHUA yuebHoro matepuana

IV. Teopyeckuil yposeHb = GpaKTONOTMYECKUIA + ONMcaTeNbHbIM + A0Ka3aTe/bHbli +
NpUMeHeHMe 3HaHWI B HOBbLIX YCNOBUAX, COBCTBEHHbIM B3rNA4 Ha HOBbIE 3HAHWUA,
BK/IHOYEHUE 1X B 0BLLLYIO CUCTEMY 3HAHMIA KaXKAoro yyallerocs

lll. [okasatenbHblii ypoBeHb = (AKTONOIMYECKUA + OMUCaTeNbHbIA +
BblAe/IeHWEe CYLEeCTBEHHbIX NPU3HAKOB OObEKTOB W AB/NEHWM, yCTaHOBAeHWe
NPUYUHHO-CNEACTBEHHBIX CBA3El, NpPOrHo3UMpoBaHUe pas3sUTUA cOBLITUIA B
HOBbIX YCNOBMAX, aprymeHTalMAa CBOEro MHeHMAa, CBOR (OopMynMpoBKa
onpegenexHns

Il. OnucarensHbid yposBeHb = QAKTONOrMYECKU + BblaeneHue
COCTaBHbIX 4acTeW MM 3Tanos, ONUCAHWE Ha OCHOBE BblAENEHWUA
Hanbonee oyeBUAHbLIX MPU3HAKOB (He Bcerda CyLECTBEHHBbIX),
CpaBHEHWe, aHanormm, CBON NPUMepbI .

|. ®aKTONOrMHYECKNIA YPOBEHD = y3HABaHMNE,
HasbiBaHWe, pasnnyeHune, onpeaeneHme no
namaATu

Pucynok 9 VpoBHu ycBoeHus yue6Horo matepuaia (o B.I1. becnanbko) [12]
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|. @axmonoeuueckuii yposenv» oTBedaeT 3a 3HaHUE (PAKTUYECKOrO MaTepuana,
y3HaBaHHE 0OBEKTOB U3YUCHUS, YMEHUE PABUIILHO UCIIOJIb30BATh CIICIIUATBHBIE TEPMUHBI
U TIOHATHS U3 obnacTu 6uonoruu. [Ipumepom sBisieTcs epBas 4actb Bonpoca 3 B TekcTe
3ananus «Takoit pa3Hbiit ceHTs0pby». [IpuBeném apyrue npuMepsl BOIPOCOB 3TOTO YPOBHS:

— Kakue wu3MeHEHMSI TPOUCXOJAT B PACTUTEIBHOM U KHUBOTHOM MHpPE C
HACTYTUJIEHUEM OCEHU?

— OT™MeTh U300pakeHMs AKUBOTHBIX, Y KOTOPBIX C HACTYIJICHUEM 3UMBI TIPOUCXOJIUT
M3MEHEHHE 1IBETa MeXa.

Il. Onucamenvuolii yposens mpennonaraeT Takue BUJIbI Yy4eOHO-TIO3HABATEIHLHOMN
NeATEIbHOCTH, KaK COTIOCTaBJICHUE, CPAaBHEHUE, TPYNITUPOBKA 0 3aJJaHHOMY MPU3HAKY (HE
BCET/la CYIIECTBEHHOMY), BBIJICJICHHME YacTel WM HTAloB KaKOTO-TMOO OO0BEKTa WU
apienus. K atomy ypoBHI0 oTHOCcsTCS Bonpocwer 1 u 2. TlpuBeném npyrue mpuMepbl
BOIIPOCOB ATOTO YPOBHSI:

— CpaBHUTE YCIIOBUS CYIIECTBOBAHMS JKUBOTHBIX B Ha36MHO-BO3IYIITHOM U BOJAHOU
cperne.

— Hcnonb3ys cxeMy, OMUIIMTE OCHOBHBIC ATAaIlbl Pa3BUTHUS 36MHOBO/IHBIX Ha IPUMEPE
MIPY/I0BOM JIATYIIIKH.

1. /loxazamenvuoiii yposensv mpeanonaracT yMEHHUE ONEPUPOBATH MOJYYCHHBIMU
3HAHUSIMU Ha OCHOBE TAKMX MBICIHUTENIbHBIX Olepaluii, Kak YCTaHOBJICHHUE COOTBETCTBUS
MEXJy TIOHSTUSAMH U SIBICHUSIMH; BOCCTAHOBJICHHE IIOCJIEIOBATEILHOCTH JTarloB;
YCTAHOBJICHHE TPUYMHHO-CIEACTBEHHBIX CBSI3€H; apryMEHTalMsl CBOCM TOYKU 3PEHUS.
[Ipumepamu MOTyT CITy>XUTh Bonpocer 3 1 5. J[pyrue npuMepbl BOIPOCOB 3TOTO YPOBHS:

— Yro sSBISETCSA MPUIMHON CMEHBI BpeMEH roaa?

— Kak BbI gymaere, moyeMy B KPYMHBIX TOpojiax TemrepaTypa Bo3ayXa OOBIYHO
OBIBaCT Ha HECKOJLKO TPATyCOB BBIIIE, YEM B CEIIbCKOM MECTHOCTH?

IV. Teopueckuii yposenv — 3TO NMPUMEHEHNUE 3HAHUU B HOBBIX YCJIOBHUSIX, YMEHHUE
WHTETPUPOBATh 3HAHUS PA3IMYHBIX O0JacTeil, BBICKA3bIBAaTh U aPTyMEHTUPOBATH
COOCTBEHHYIO TOUKY 3PEHHS, IIpeajiaraTh BApUAHThI MPOBEPKHU TOW WIIM WHOW THUIMOTE3BI.

[IpumepoM MOXET CITyXKUTb Bonpoc 6*.
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3ananue «Taxkou pasHbIi CEHTAOPb»
Teker 1

JletHnii oTmyck B cembe 3aTsAHyJcs 10 18 ceHtaOps. MockBa BcTpedana
BO3BPALIAOIINXCS C OTHbIXA JIFOJEH MOPOCSAIIUM JOKIEM U BETPOM. ['a30HBI U TpOTyapsl
ObUIM YCBITIaHBI >KENTON JMCTBOW, XOTS JepeBbsi cOpocwiM emé He Bcro JUcTBY. «Kax
CUJIbHO M3MeHusca Mup, — ynuuica Hukura. — B Coun Bc€ ew€ sero, a B MOCKBe yxke
ocenb». «IIpaBuiabHO, — CKa3aja nmamna, — cepeArHa CEHTS0psI, oceHb B MOCKBE U J0JDKHA

ObITh Takoi. A Coun pacmonokeH 1KHee, TOITOMY TaM TEeIIeey.

Coun MockBa

Pucynoxk 10 18 cents6ps. [Torona B r. Coun u r. MockBsa cymiecTBeHHo oTiuyaetcs [56, 57]

Bonpoc 1
Hcrnonp3ys usnyeckyro kapTy Poccum, cpaBHuTe mosioxkenne Mocksbel u Coun.
3aBUCHUT JIM KJIMMAT B 3TUX TOPOJIaX OT UX Teorpaduueckoro mojJoKeHUs ?

OrtBerT:

Bonpoc 2
OTMeTbTE Ha CXEME MOJIOKEHHE IUIAHEThI, MPU KOTOPOM B MOCKBE HAaYMHAETCS

KaJICHAapHasa OCCHb.
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Pucynok 11 Cxema nemxenus 3emmn Bokpyr Connma [55]

Bonpoc 3

Kakue nmpusHaku OCEHHM MOHO BBIICIUTH B MPEACTABICHHOM TekcTe? C Kakum
MoJjiokeHnueM 3eMii OTHOCUTeNbHO CoJiHIa cBsi3aHbl 3TH u3MeHeHus? IloyeMy BblI Tak
cunraere?
Bonpoc 4

OTMeThTE 3HAKOM + T€ U3MEHEHUS B MPUPO/IC, TPUUNHON KOTOPHIX SBJISIETCS CMEHA

BpEMEH TO/1a.

[Tonoxxenue ComHIla HAJl TOPU3OHTAM

ITonoxenue JIyHbl HaJ TOPU3OHTOM

Z[J'II/IHa CBCTOBOI'O JHA

YpoBeHb 0CaIKOB

CKopocTb BETpPOB

YPOBCHB AKTUBHOCTH KUBOTHBIX

YpoBeHb Beretauuu pacTeHUN

Texkcr 2
B koHIe OKTSAOps TpakTHYECKH BCe JEpPeBbs B MOCKBE COpPOCHIIN JIMCThS.

IIporynuBasce 1o ynuue B COJIHEUHBIM NEHEK, Hukura yauBuics, YBUAEB IOKPBITOE
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JUCTBOM JepeBo. YacTh JUCThEB Ha JiepeBe emmé ocTtanach 3einéHoi. Hukura oOpatumn
BHUMAHUE, 4YTO PAJIOM C JAEPEBOM, BIUIOTHYKO K €r0 KpPOHE, CTOMUT BBICOKHUU YJIUYHBIN

¢donapsk. [Ipr 3TOM 3eIEHBIMU OBLIH JIUCTHS TOJIBKO CO CTOPOHBI (poHaps (PucyHok 13).

Pucynok 12 Ocsemaemast poHapéM JIMCTBA J0JIbIIE COXPaHSET 3eéHyro okpacky [59]

Bonpoc 5

Kaxk BbI AyMacTC, KAKMC IMMPUYINHBI MOI'JIM BBI3BATH OIMMCAHHOC B TCKCTC 1 sBnenue?

Ot™meThTE COOTBCTCTBYIOIIHNC ITYHKTHI B Ta6J'II/III€ 3HAKOM .

Bo3mo:xHbBIC IPUYMHBI

1. | JomnosHUTENbHOE OCBEIEHHUE JIEpEBa B HOUHOE BPEMS

2. | YBenuueHue TeMnepaTypbl OKpyKarollel cpesibl U3-3a HarpeBa JIaMIlbl
donaps

3. | HemmocpencTBeHHBIN KOHTAKT JINCTBEI ¢ (hOHAPEM

4. | YBenu4yeHue KOJIM4eCTBa HOYHBIX HACEKOMBIX-OIbUIMTEIEH,
MIPUBJIEKAEMbIX CBETOM (OHaps

5. | Xopommwii yxo/1 3a 3eIEHBIMUA HACAKICHUSIMU




Bonpoc 6*
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HpCI[J'IO)KI/ITG OIIBIT, HOSBOJI}II-OHII/Iﬁ IMPOBCPUTH, BCPHO JIK BAIIC IIPCAIIOJIOKCHUC O

NPUYMHE COXPaHEHUs 3eJIEHOTO I[BETA JIMCTBbI, OCBEIaeMON (oHapEM.

JlonmoTHUTEIbHBII MaTepuaJl

1. Brauk ons ukcayuu Haba0OeHUll 3a USMEHEHUIMU 8 HCUBOU NPUPOOe

Mecsan

Hao0.1ronaemoe nzMeHenue

JlaTa HaGJroaeHust

CeHts10pb

Haugaso noxxenTeHus JIMCThEB

HepenéTHHe IITHUIIBI CO6I/IpaI-OTC${ B CTaH, T'OTOBATCA K
OTJ'IéTy Ha MCCTa 3UMOBKH

[Mosinsiercs netsimas nayruHa («6adbe 1eTo»)

OxTa0pb

Jlec «TOYHO TEpPEM PaCIIMCHOMN

[TouBa Mexay epeBBIMH OKPHITA ONABILIEH JTUCTBOMN

Cran yJICTaromux Ha MECTa 3UMOBKHU IITHIL

Hos6pn

Beiman nepBeIit cHEr

Ha JACPECBLAX o0meTesa Bes JIMCTBA

Jlexabpb

CHer BpIIAJT U IIpoJIeKajJl HECKOJIBKO CYTOK

B 16 yacos 3amnuio cosHie

SuBapp

SIcHas m MOpo3Has moroaa

Bech neHp mén cuer

deBpaib

B nepBBIX unciax Mecsia CoJHIIe 3aX0AUT B 17 4acos;
B 20-X umcinax — okoio18 yacos

Maprt

Hauasno tasgaug cuera

[Ipunér ckBopuoOB

Armpenb

Cxox cHera

IlosiBneHUE TpPaBbIL

Mai

I'poza ¢ rpomom

Pacniyckanue nuctheB Ha Oepése

[{BeTenue uepémyxun
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Kakwuie coObITHS, M3 HAOIIOAaeMBIX BaMH, IIPEACTaBICHbBI Ha 3TuX (poTorpadusx (Pucynok 14)?

Pucynok 13 Ce30HHBIE H3MEHEHHS B pupoe’

IIpumepsl 3agannii kK TeMe «Opranusm u cpeaa 00U TAHU

3aoanue 1

YCcTaHOBUTE COOTBETCTBHE MEXKIYy H300pKEHHOM YaCThIO Tella >KUBOTHBIX U

cpenoi ux oOuTaHus. 3armoIHUTE TaOIHUILy.

HN300paxenne yacTu Ha3Banmne opranusma Cpena oduranus Apyrue

Tesaa NpuUCcnocodIeHunst
K cpeje
oouTaHus

6 I/I.TIJ'IIOCTpaI_II/II/I MNPEACTABJICHBI U3 OTKPBIThIX HHTCPHECT-UCTOYHHUKOB



67

HN300paxenne yacTu Ha3Banue opranuzma Cpena oduranus JApyrue

TeJ1a NPHUCIOCO0IeHUS
K cpeje
oOuTAHMS

3aoanue 2

OHpCI[CJ'II/ITe M0 BHCITHCMY BHUIAY pPACTCHUA €TI0 MCCTO 0oOUTaHWUS W Ha3BaHHE.

3anoyHUTe TabJIUILY.

Buemnaunii
BUJI

Mecto
oOUuTaHus
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Ha3zsanue

3aoanue 3

Ha Pucynke 14 Bbl BuautTe pacteHue oména. Omena Oenas — TOCTATOYHO
TeronobuBoe pacrenne. Ha tepputopun Poccun ona BcTtpedaercs B KaamHUHTpaCKOH,
Jlenunrpaackoii o0sacTAX, B 4YEpHO3EMHOM 30HE (B YacTHOCTH, B BopoHexkckoi,
benropoackoii, Jlunernkorr obnactsax), B Kpeimy u Ha KaBkaze. Y4€HbIe OTHOCAT 3TO
PACTEHHE K KYCMAPHUKAM-NOJYNAPAZUMAM.

BcnoMHuTe, Kakue opraHu3Mbl Ha3bIBAIOT apa3uTUYecKUMH (rapazutramu). Kak Bbl
TyMaeTe, MO4eMy OMETy OTHOCAT K MOJynapasuTam?

[IpenioxuTe OIBIT, JOKA3bIBAOIINN, YTO OMEJA UCIIOIB3YET APYro€ pACTEHUE HE

TOJIBKO KaK MECTO O6I/ITaHI/I$I, HO N KaK HCTOYHHK ITHUTATCJIbHBIX BECIICCTB.

Pucynok 14. Omena [58]

3.5. Meroanyeckue KOMMEHTAPUM K H3YYEHUI0 TEMATHYECKOTro 0J10Ka

«IIpupoanbie coodmecTBa» (7 4)

[Tpu m3ydeHHH JaHHOTO TEMATHYECKOTO OJIOKa PEKOMEHIOBAHBI CICAYIOIINE BHJIBI
JESATETPHOCTA 00YYaIONTUXCS:
® packKpbITHE CYIIHOCTH TEPMUHOB: MMPUPOTHOE M UCKYCCTBEHHOE COOOIIECTBO, TN U

CCTHU ITUTAaHUA,
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® aHAJM3 TPYyNN OPraHU3MOB B MPUPOIHBIX COOOIIECTBAX: MPOU3BOAUTENH,

NOTPeOUTENH, Pa3pyIIUTETU OPraHUYECKUX BEIIECTB;

e BbIfIBJIEHHE CYIICCTBEHHbIX MPU3HAKOB MPUPOIHBIX COOOLIECTB OPraHU3MOB (JIec,

npy., 03epo u T. 11.);

® aHAJM3 UCKYCCTBEHHOI'O U IPUPOAHOrO COOOIIECTB, BBISIBICHUE UX OTIMYUTEIBHBIX

MIPU3HAKOB,;

e HccJIeIOBAHUE KU3HU OPraHU3MOB 10 CE30HAM, 3aBUCUMOCTb CE30HHBIX SBJICHUMN OT

(baKTOpOB HEXKUBOU MPUPO/IBI.

B nanHom TematmyeckoMm Oi0ke ocoboe BHUMaHHUE yaensercs teme «lIpupoanbie
30HbI 3eMan». Cieyer OTMETUTh, YTO MATUKIACCHUKU UMEIOT ONpEACTIEHHbIE 3HAHUS U3
naHHOM oOxactu, T. K. TeMa «lIpuponueie 30HbI Poccum» siBiserca o0si3aTeNbHON mpu
n3ydeHuu Kypca « Okpyxaromuid Mup» (4 kiacc). 3aganus, pa3padoTaHHbIE HA MaTepuae
3TOM Tembl, BXOJAT B BIIP B BBITYyCKHOM Kilacce HadaJbHOW IIKOJBL. TakuM 00paszom,
BPEMEHHON MHTEPBAJI MEXK]ly U3yUYEHUEM JAHHOW TeMBbI B 4 U 5 Kilaccax MUHUMAJIEH, YTO
JIEJIaeT BOIPOC MPEEMCTBEHHOCTH OCOOEHHO aKTyaJIbHBIM.

N3ydeHne npupoJHbIX 30H Ha ypokax Ononoruu nporpammoii B pegakiuu 2020 r. He
OBLJIO MPETyCMOTPEHO. XOTS CHEeAyeT OTMETUTh, YTO 3Ta TeMa Oblja BKJIIOYEHA B Pl
y4eOHHMKOB 5 KJIacca pa3auyHbIX NPEIMETHBIX JIMHUM.

Tabmuma 10 — ComocraBnenue cojepkanus ydeOHoro mpeamera «buonorus» B
COOTBETCTBHHM C MPUMEPHOU MTpOorpaMmoit, coctaBiieHHoM Ha ocHoBe ®I'OC OO0 (2010 r.,
C MOCTEAYIOMUMH TonoHeHusAsMH U u3mMeHeHusimu 2014, 2015 u 2020 rr.) u dpeaepansHoit

paboueii mporpammoii [8]

IIpumepHasi ocHOBHast 00pa3oBaTeIbHAs ®enepanbHas padoyasi nporpaMmma 1o
NPOrpaMMa OCHOBHOIO 001iero odopasopanus. | ydeOHomy npeamery «buosorus» (0a3oBblit
Buoaorus, 2015 r. (penaxkuus 2020 r.) ypoBeHb), 2023 r.

H3yuenue npupoonvix 301 He npedycMompeHo. [Ipupoanslie 301 3emin, ux odutarenu. daopa

Jannaa mema éxniouena 6 npocpammy yueono2o 1 (ayHa MPUPOJHBIX 30H.

npeomema «I eoepagusy, pazoen
Jlabopamopuvie u npakmuyeckue pabomul
«leoepagpuueckasn obonouxa kak cpeda HCuzHuy

1. 3y4eHune UCKYCCTBEHHBIX COOOIIECTB U UX
oburarenei (Ha mpuMepe akBapruyMma u ap.).

OKCKypcuu unu 8U0eodIKCKypcuu
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IIpumepHasi ocHOBHasi 00pa3oBaTe/ibHasA
NMPorpamMMa OCHOBHOI'0 001ero 00pa3oBaHusl.
buouaorus, 2015 r. (pexaxkuus 2020 r.)

denepaabHas paboyasi mporpaMma mno
yueOHOoMYy npeamety «buosorus (0a30Bblit

ypoBeHb), 2023 r.

1. 3y4eHue npupoIHbIX cOO0IIECTB (Ha
npuMepe Jieca, 03epa, npysa, Jiyra u ap.).
2. I3yyeHure ce30HHbIX SIBJICHUH B )KU3HU

MIPUPOJHBIX COOOIIECTB

PexoMeHIaIUM MO0 OPTaHU3AIUHN CAMOCTOSITEIbHOI pad0oThl HA MPUMepe YPoKa

«IIpupoansie 30Hb1 3emiu. Djopa u payna»

[IpuBeném mpUMeEpHI

3aJIaHUuH,

KOTOPBIC MOI'YyT OBITH MCIIOJIb30BAHBI

TUTS

OpraHu3annun CaMOCTOSITEJIbHOM pa60TBI IIpHU U3YUYCHUU ITPUPOJHBIX 30H.

3aoanue 1. « Menbute noockasok — eviuie OauiLy

O6y‘{aI-OHII/IMC}I npcajiaracrCia BBIIIOJHUTL TCCT II0 IIPUHOUITY «HCHOJ’IB3YﬁT€

MEHBIIIE TOJCKA30K sl OTBETa» (5 BOMPOCOB ISl KaXJAOro Mo Tpu mojckaszku). OH

BBIOMPAET, KaKyl0 SYEHKY OTKpBITh. B 3aBUCMMOCTH OT 3TOro mnoiy4aer Oamibl (MOXKHO

caenaTh 1o KaXKI0i IPUPOTHOM 30HE).

Bomnpoc

5 0ananoB

3 0asi1a

1 0aan

1. O kakoii npupoaHON

E€ nHaspBalOT «KyxHeH

31ecyr o0OUTAET Ccamblil

OT0 camasg ceBepHas

(Aucoepe.)

30He  HMAET  peub? | MOTOJBI» KPYIIHBI ~ HA3eMHBIH | IPUPOIHAS 30HA
(Apxmuueckas.) XHUIIHUK
2. Kak HaspiBaercst 310 | OTO0 siBJIeHHE Ha3BaHO | HekoTopele  Hapojsl | SIpkue BCIIOJIOXH OTHS
NpUpoaHoe siBJIeHHe? | NMEHEM OOrMHM | CUMTAIOT, 4YTO  3TO | Ha HeOe
(Cesepnoe cusinue.) yIpeHHEeH  3apu  — | sSBJCHHE MOKHO
ABpOpHI HaOMoaaTh, KOTAA 10

COIKaM npoOeraet

noJjsipHas ~ Juca |

B3MeTaeT B HeOO

CHEXHBIC UCKPBI
3. Kak nasbiBaercsi 310 | O6urarens JeréHpImu atoro | [lepennne wu 3amHue
KUBOTHOE? APKTUYECKUX BOJI ’KUBOTHOT'O UMEIOT | KOHCYHOCTH 3TOTO
(Tronenw.) MYIIACTYIO 0elylo | JKHBOTHOTO

HryoKy MIPEBPATUIIUCH B JIACTHI
4. (0] kakom | Ham  Bomoii  BuaHa | OTOoT  00BeKT  cran | Ero Ha3BaHue o3Havaer
NPHPOAHOM  00BbEKTe | TOJBKO HEOOJbIIAs €ro | MPUYMHON TUOeTH | «IeIsTHAs TOpay
uaéT peun? 4acThb KpYITHOTO
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[IACCaKUPCKOTO
napoxoja
5. O kakom 4ejoBeke | Poccuiickuii [IpocnaBuiics Ero wumeneM Ha3BaH
UJET peub? rOCyJapCTBEHHBIN W3y4YEHUEM CEBEpPHBIX | ocTpoB B CeBepHOM
(Depounano Bpaneens.) | nesrenb u | 3emeinb Poccun JlenoBuTOM OKeaHe
MOpEIIaBaTeb

3aoanue 2. opmynupyem onpedenenue
ChopmynupyiiTe onpeaesieHue MOHATHS «IIPUPOTHAsE 30Ha». J[J1s1 3TOTO:!
® HA30BUTE NMPU3HAKHU, KOTOPBIC XapPAKTEPUIYIOT IPUPOIHYIO 30HY;
® BBIABHUTE IVIABHBIC (CYIIECTBEHHBIC) U BTOPOCTEIICHHBIC TTPU3HAKHY;
® TIEPEUMCIUTE U3BECTHBIC BaM MPUPOJIHBIC 30HbI;
e 0000muTe 3Ty MHGOpMANHMIO U CHOPMYITUPYUTE KPATKOE OIPEACICHUE MOHSITHS
«TPUPOJIHAS 30HAY.
[IpoBepbTe cebsi, MpPOYUTAB OIpEACIICHUE, JaHHOE B YYEOHUKE, CIHElUaTIbHOM

CJIOBApC UJIK CIIPAaBOYHHUKCE.

I'naBubIE (cymectBeHHblie) | BropocreneHHble MPU3HAKM:
NPU3HAKH:

1 1.

5 2.

3. 3

IIpupoanas 30Ha

Omnpenesnenue: IIpumepsbr:

3aoanue 3. Cpasnugaem nycmvinu
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Ykaxure IIPU3HAKK, KOTOPBLIC PA3IUYAIOT APKTUYCCKHUC ITYCTBIHM W ITIYCTBIHU

’KapKoro nosca.

ApKmUYeCKUe MycmbiHU lMycmbIHU XapKozo rosica

Ykaxure IIPHU3HAKH, O6IHI/I€ I aPKTHYCCKHUX ITYCTBIHD U ITYCTBIHB JKAPKOI'O I10sACA:

3aoanue 4. [loobepume onpedenenue
[TonGepute onpeneneHus MOHATUH, TPUBEAEHHBIX B JIEBOM KoJIOHKe. [y 3TOrO

COCAMHUTC COOTBCTCTBYIOIIUE IAPbI JIMHUAMMU.

[Tonsprast HOUB OPUPOJHBI  00BEKT, QopMHpYIOLIHiics B
pesyibTare npeoOpa3oBaHusl MOBEPXHOCTHBIX
CIOEB CyllM 3€MIM TPU COBMECTHOM
BO3JIeCTBUU (PaKTOPOB MOYBOOOPA3OBAHUS

HyCTBIHSI 4acTb BCPXHETO CJI0s1 3€MHOM KOpHI,
XapaKTCPU3YIOMIAACA OTCYTCTBHUEM
NEepuoaANYCCKOro NpOTanBaAHU A

MHoroneTHsa Mep3iioTa nepuoj, koraa Connne Gonee 24 yacoB (To
ecTb 0Oojee CyTOK) He TMOSABIsAETCS H3-3a
ropu3oHTa. Camasi KOpoTKasi MoJiipHasi HOYb
(mouTH ABOE CYTOK) HAOJIOMAETCS MPUMEPHO
Ha mupore 67°25' c. m.

ITouBa IIPOIOJIKATEIIbHBIN 51 3HAYUTEIIbHBIN

HEJI0OCTATOK OCAJKOB, Yallle MPU MOBBIIICHHON
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TeMIepaType W MOHWXEHHOW BJIAXHOCTHU

BO3/yXa
3acyxa IpUpOHAs  30HA,  XapaKTepHU3YOLIAscs
IPEUMYLIECTBEHHO WIH MOJIHOCTBIO

PaBHHHHOI IOBEPXHOCTBIO, Pa3pEKEHHOCTHIO
WIN OTCYTCTBHEM (IIOPHI U Crelu(UUecKOoi
baynoi

3aoanue 5. B kakoti npupoOHoU 30He 6CMpeyaromces, Smu pacmenus?

CoeauHuTe CTpeiIKaMd pPACTeHHs M Ha3BaHUE MPUPOJHOM 30HBI, TJI€ OHH
BCTPEUAIOTCA.

BrinummTe Ha3BaHUsI pacTEHUM, KOTOPhIE YKa3bIBAIOT Ha UX MECTO MPOU3paCTaHUSI.

Kak >t pacTCHUA HpHCHOCO6I/IJII/ICB K JKU3HH B YCJIOBUAX 3TUX IIPHUPOAHBIX 30H?

Srenp Ilonsiab [onspubIit Jlag eI JIuctBeH-
. . Cammmmt Caxcayn
(oneHuit MOX) CTenHas MaK MalCKUi HULA
ApKTHYECKas CMeniaH- IMoaynycTbiHM CyoTpo-
. Tynapa Taiira . Crenb I .
MY CTHIHS HBIH J1ec U MyCThIHA NMUKH
OpelrHuk JIrotnk Mopomka
P . P Kenposas KoBbuib Bepbitoxkps
JIECHOH apKTHUe- OOBIKHO- Marzonus .
N cocHa MIEPHUCTHIN KOJIFOYKa
(memuHa) CKHit BEHHAS

3.6. MeToanyeckue KOMMEHTAPUH K U3Yy4YeHHIO TeMATH4eCKOro 0J10ka «KuBast

NPHUPOJA U YeJIOBEeK» (4 1)

[Ipn u3ydyeHUH JaHHOTO TEMATUYECKOTO OJIOKa PEKOMEHOBAHbI CIEAYIOIINE BHIbI

ACATCIIBHOCTHU O6y‘-IaIOIIII/IXC$II

® aHAJM3 U OLCHUBAHUE BIUSHUS XO3SIMCTBEHHOU JEATEIRHOCTH JIFOAEH HA IPUPOY;

® apryMeHTHpPOBaHHE

BBEICHUS

palMOHAILHOTO

MPUPOAONIONB30BAHUS U

npUMEHEeHUE O€30TXOJHBIX TEXHOJOTHH (Ymunuzayus omxo0o8 npouzeoo0cmed u

ObIMOB020 Mycopa),



e ompeaeJieHHe POJIM YEJIOBEKA B IPUPO/JIE, 3aBUCUMOCTH €T0 3I0POBbS OT COCTOSTHUS

OKpPYXaIOIlel CpeIbl;
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e o0OCHOBaHME IIpaBHJI ITIOBCACHU YCJIIOBCKA B ITPHUPOAL.

Tabnmuma 11 — ConocrtaBnenue coaep:kanus ydeOHoro mpeamera «buonorus» B

COOTBETCTBUM C NPUMEPHBIMU IpPOrpaMMamu, cocTaBieHHbIMU Ha ocHoBe DI'OC OO0

(2010 r., ¢ mocnenyromUMH TonoHeHUs MU U u3MeHenusimu 2014, 2015 u 2020 rr.) u

benepanbHOI paboueii mporpammsr [8]

IIpumepHasi ocHOBHasi 00pa3oBaTebHAs
NMPOrpaMMa OCHOBHOI'0 00111ero o0pa3oBaHms.
Buonorus, 2015 r. (penakuus 2020 r.)

denepaabHas pabouyasi porpaMmma no
yueOHOMYy npeaMmerty «buoJsiorus» (6a3oBblii
ypoBeHb), 2023 r.

7KuBble opranu3msl

e bBuoJiorusi — HayKa 0 ’KHBBIX OpraHu3Max

Posb GHoTOTHH B TO3HAHUH OKPYKAIOIIET0 MHpa
U MPaKTUYECKOW  JEATEIBHOCTH  JIIOJCH.
ColuttoicHIE TIPABHUIT ITOBEACHUS B OKPYIKarOIICH
cpene.
OxpaHa OHOJIOTHYECKUX 0OBEKTOB.

bepexxnoe oTHOIIEHHE K MPHUPOJIE.
OxpaHa 4JI€HUCTOHOTHX.

Pr160BOICTBO M OXpaHa PHIOHBIX 3aI1acoB.
Oxpana nruil.

OxpaHa MIIEKOTTUTAIOITHX.

O0mme 0MoOTOrNYecKNe 3aKOHOMEPHOCTH

e bBuosorus kak Hayka

Ponw Guonoruu B popMUpOBAaHUN €CTECTBEHHO-
Hay4YHOU KapTUHBI MHUpa

e JKoCHCTEMBI
EcrecTtBennass  skocucrema  (OHOTreoIreHO3).
(arporieHo3)
HCKYCCTBEHHOE COOOIIECTBO OPraHU3MOB.
3HaueHue oxpaHbl OUOChEpbl sl COXpPaHECHHS
XHU3HU Ha 3emiie. buonornyeckoe pasHooOpasue
KaKk  OCHOBa  YCTOMYMBOCTH  Ouocdepsl.

CoBpeMeHHbIE 3KOJIOTHYECKHE MpOoOIeMbl, HX

Arposkocucrema KaK

BJIMSIHHUC Ha CO6CTBGHHyIO JKHN3Hb U JKHU3Hb

OKPY>KaIOTIHNX
NEeSATeTLHOCTH

JIIONIEH. ITocnencTBus

YCI0BCKa B OKOCHCTEMaAX.
Bnusinne coOCTBEHHBIX IMOCTYIIKOB Ha JKUBBLIC

OpraHnu3Mbl U SKOCUCTCMbI

N3menenus B npuUpoie B CBSI3M C PA3BUTHEM
CEJIBCKOTO XO35IMCTBA, IPOM3BOACTBA M POCTOM
YHMCIEHHOCTU HAacelIcHHus. BnusHue 4enosBeka Ha
JKHBYIO IIPUPOJY B XOJI€ UCTOPHUH.

['mo6anbHbIC HKOJIOTUYECKUE POOJIEMBI.
3arpsizHeHuEe BO3AYUIHOM M BOJIHOM 000J0YeK
3emiu, MOTEpH MOYB, UX HpenoTBpamienue. [lyrtu
OMOJIOTUYECKOTO  pa3HOOOpa3us.

TEPPUTOPUU (3amoBeTHUKH,

COXpaHEHUS
Oxpansiembie
3aKa3HUKH, HAIMOHAJbHBIE TMapKH, MNaMATHUKU
npupoabl). KpacHas kuura Poccun.

Oco3HaHue JKU3HU KaK BEJIMKOU IIEHHOCTH.

Ipaxmuueckas paboma
1. IlpoBenenme axkuuu no yOopke Mycopa B
Ommkaiiiem  Jecy, CKBEpe

Iapke, nin Ha

MIPULIKOJIBHON TEPPUTOPUH




75

PexomeHaaunuu mo McnoJib30BAaHUK0 KeHCOB HA npuMepe ypoka «3MeHeHus B
NPHUPoOJIe, CBA3AHHBIC C AESTEJIbHOCTHIO Y€JI0BEKA)

SIBIAIOTCA 1T TOHATHS KKEUC» U «CUTYALIMOHHAS 3a/1a49a» CHHOHUMAaMU, UIH MEXITY
HUMU CYHIECTBYIOT OT/IMyus? [1o MHEHHIO CTIEIMAIMCTOB, pa3inyus BCE )K€ €CTh, XOTS OHU
HE CTOJIb O4YeBHMJHBI. M B mepBOM, M BO BTOPOM CJIydae OCHOBY 3aJlaHHSI COCTABIISIET
onpenenéHHas npoOieMHas cUTyausi, TpeOyromias paspemeHus. Bmecre ¢ Tem 1enu, B
COOTBETCTBUM C KOTOPBIMHU KEHChl M CUTYyallMOHHBIE 3aJa4l BKIIIOYAIOTCS B CTPYKTYPY
ypoka, pa3nuyHbl. COOTBETCTBEHHO, Pa3IMYarOTCs U PE3YyJIbTaThl UX BBIIOJIHEHHUS.

B curyaumoHHblXx 3ajagax oOydyaroUMMCS  MPEAOCTaBIsIETCs — Marepual,
o0ecreunBaroINi BO3MOXKHOCTh U3YUYEHUS U IPUMEHEHHUS OTEIbHBIX TEOPUId, METOJIOB U
MpUHOANOB. OHU UMEIOT OJTHO PEUIEHUE U OJUH IIyTh, IPUBOASAIIMN K 3TOMY PEIIEHUIO.

OOydeHHe ¢ TOMOIIBIO KEHCOB TOMOTaeT OBJaJeTh UIMPOKUM HabopoMm
Pa3HOOOpa3HBIX HABBIKOB.

B xo/ie BbINOJIHEHUA 3aIaHUI Keiica MPenoiaraeTcsi MHOKECTBEHHOCTh BbIOOpa U B
pe3yapTare BO3MOXHOCTb  MCIIOIB30BAHUS  AJbTEPHATUBHBIX IIyTE€H JOCTHUKEHUS
pe3yabTara.

OcHoBHas (yHKIUS Keiica KaKk METOJa — Y4YUTh OOy4arolUXCs peliaTh CIOKHbIE
HECTPYKTYPUPOBaHHbIE MPOOJEMBbI, KOTOPbIE HEBO3MOXHO PEIIUTh AHAIUTUYECKUM

CII0COOOM.

Pa3paboTka ypoka ¢ ucnojib3oBanueM keica «Haum Bropoii x;1e0»
1. MeToguveckas npodJiema
@opMHUpPOBaHUE YMEHUW AaHAIU3UPOBATh W HWHTEPHPETUPOBATh JAHHBIE, BBICKA3bIBAThH
Hay4YHO-00OCHOBAHHBIE MPEANOJIOKEHUS B MPOLECCE PEIIEHUs KOMIUIEKCHBIX 3aJlaHul
€CTECTBEHHO-HAYYHOU HANPAaBJIEHHOCTH.
2. AHAJIM3 MeTOAN4YeCKOM NMPodJieMbl
B nacTosiee Bpemsi B O0JIbIIMHCTBE YU€OHUKOB PA3IMUHbBIX IPEIMETHBIX JIMHUI OCHOBHOM
aKLEHT caenaH Ha (opMHUpOBaHUE MpPEIMETHBIX 3HaHUM. HemocrtarouHo mpeicTaBiieHBI

Marepuaibl, HalpaBieHHble Ha (OPMHPOBAHME KOMIETEHIUMH HAY4YHOrO OOBSCHEHUS
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SABJICHUM W WUHTEpHpeTaluu AaHHBIX. B xonme ydeOHOro mpouecca oOydarouigecss Malo
BBIIIOJIHSIFOT ~ 33JaHMs, HANpaBJIEHHbIE HA MKCHOJb30BAHHME JOKA3aTEJIbCTB IPH
dbopMyMpoBaHUU BBHIBOJIOB. B pe3ynbTaTe OHU HCTIBITHIBAIOT CIACAYIONINE TPYIHOCTH:

e mpeoOpa3zoBaHne HHPOPMAITUU U3 OTHOU (DOPMBI B IPYTYIO;

¢ (GopMysMpoBaHHE OOBICHEHUH C YKa3aHHEM MIPUUUHHO-CIIEACTBEHHBIX CBA3EH;

e (opmynupoBaHUE BHIBOJIOB Ha OCHOBAaHUU MPEIOCTABISEMBIX PE3YJIbTATOB.
3. lean
dopMUpOBaHUE YMEHUN HAY4YHO OOBSCHATH SIBJICHUS W MHTEPIPETUPOBATH JAHHBIC JJIs
MOJIy4E€HHS BBIBOJIOB.
4. 3apaun

e Co3maHue yclnoBUM NJisl MOBBIIIEHUS MOTHUBAIIMM K OCBOEHHUIO CIIOCOOOB PEIICHHUS
3a/laHuid B popMaTe MEXIPEIMETHOIO Keiica U K pe3yJibTaTaM CBOel paboThI.

e OBJaICHUE YNTATEIILCKOM KYJIbTYPOU KaK CPEACTBOM MO3HAHUS MUPA U IPUMEHEHUE
MOJIYYCHHBIX 3HAaHUN W3 OOIIECTBEHHO-HAYYHBIX U €CTECTBEHHO-HAYUHBIX MPEIMETHBIX
oOJyacTell i pelieHns MPAKTUKO-OPUEHTUPOBAHHBIX 3a/au.

e OopMHUpOBaHME HABBIKOB TMpeoOpa3oBaHusi HHOpManuu U3 OJHON (HOpPMBI
MIPEJCTABIICHUS TAHHBIX B JIPYTYIO.

e OBnageHue yMEHHSIMHU (GOPMYIUPOBATh OOBSICHEHUS BBIICIECHUEM HECKOJIbKHUX
MPUYUHHO-CJIEACTBEHHBIX CBS3EH.

e OpnajeHue yMmeHUsIMU (QOpPMYyJIUPOBATH BBIBOJALI HA OCHOBE IMPEACTABICHHBIX
pE3yNbTATOB.

5. Cnoco0 pemenus

Kelic pexkoMeHnayeTcss MCHOJIB30BaTh B YPOUHOU JEATEIBHOCTH Ha JTalle 3aKPEIUJICHHS
MOJIYYeHHBIX 3HAHUU 0 TeMe «CBsA3b OUOJIOTHU C APYTUMHU Haykamu». B xoae paboThl ¢
KelicoM oOydaroluecs: 3HAaKOMSTCSl ¢ peajlbHOM CUTyallMell U OLEHUBAIOT BKJIAJl Pa3HBIX
MPEAMETHBIX 00JaCTel B pa3BUTHE MIPEACTABICHHUM O )KUBOM OOBEKTE.

C mnenvto 3¢h@dexkTuBHON oOpraHu3aluu Y4yeOHOW JeSITeNIHbHOCTH, HaIpaBJICeHHOW Ha
dbopMHupoOBaHHE  METANPEAMETHBIX YMEHUW U (PYHKIIMOHAIBHOW TPaMOTHOCTH,

PECKOMCHAYEM HCITIOJIBb30BATDh:
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® UHOUBUOYAILHYIO pabomy ¢ RNOCIeOYIOUUM 00CydlcOeHueM 8 2pynne, KOTOPYIO
1eJIeCO00pa3HO MPUMEHATh TMPH TIEPBHYHOM O3HAKOMIIEHHHM C TEKCTOM |
dopMynupOBaHUN OTBETa Ha BONpoc. Bo3aMoxkeH BapuaHT ¢ponmanvHol pabomul

TU1st 0OCYXKIeHUsI X0/1a pelIeHus Borpoca (Borpoc 1);

® 2cpynnogyio pabomy, KOTopas Mo3BOJIAET BKIIOYUTH B YUEOHYIO JIEATEIHHOCTh BCEX
YYaCTHUKOB 00pa30BaTelIbHOTO mporiecca (Bompoc 2).
Tekcr 1. «I"'acTpoHOMUYecKHid (peCTHBAIL)

OtBer Ha Bompoc «YTo ThI Oosblie Bcero JoOuiis ecth?» mmsa Kcromm Obin
HEPA3pPBIBHO CBSI3aH C ABYMs IPOyKTaMH — IIOKOJIAZIOM U KapToIikoi (¢pu. B BeIxogHbIC
OHa moOpIBaJla Ha racTpoHomuueckoM ¢ectuBane «Exga co Bcero ceray. Eil crano
Ka3aThCsA, 4TO OJIt0/1a ¢ KapTo(esieM ecTh Ha KaKJI0M KOHTUHEHTEe. YToObI IpOBEpUTH, TaK
JU 3TO Ha CaMOM JieJe, OHa cOCTaBWia Tabiuiy mo Omogam u3 Kaprodens, KOTOpble
npoboBaa ¢ poauTensaMu Ha (ectuBaie (Tadbmauia 12).

Tabmuma 12 — birona u3 kaptodens, mpeacTaBIeHHbIE Ha TACTPOHOMUYECKOM

d)CCTI/IBaJ'IG «Ez[a CO BCCTO CBCTaA»

Ha3Baunmue Crtpana dororpadus Cnocod npuroroBJieHUs! Bpems
osrona NPHUIOT.
osroa

«Pazoumuiiiy ABcTpanus 1. Ceaputsb kaprodens B 50 MuH
Kapmogenw MYHJIHpE.

2. CTyKHYTB 110 KapTo(heiro

KYJIaKOM.

3. COpBI3HYT MaciIoM U

MOCHINATh CYHIEHHBIMU

TpaBKaMHU.

4. 3areup
Kapmodpeno Eruner 1. Kaprodenb ouucTuTs, 45 muH

no-e2unemcku Hape3aTh KPYKOUKAMHU.
2. Cmemarh ¢ JTyKOBO-
YeCHOYHOU CMECHIO.

3. 3aIUTh TOMAaTHBIM

COCYCOM.
4. 3anekars 15-20 MmuH
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Yuncot CIIA Hapezannbiii TOHKUMH 30 MuH
JIOMTUKAMH KapTodeb
KapAT B OOJIBIIOM
KOJIMYECTBE PACTUTEIHLHOTO

Macijia

Jlvsanuneauoc DKBaJI0p 1. Kaprodenb oTBaputh 1 40 MuH
MOTOJIOYb.

2. Ilepememats mrope ¢
MAacJIOM, COJIbIO M JTYKOM.
3. ChopmupoBath
KapTO(eIbHYIO KOTJIETY.

4. B neHTp KOTJIETHI

MIOMECTUTh Hape3aHHbIN
KyOUKaMu CbIp U
3aLUIHYTh.

5. O6xapuTh Ha CKOBOPOE

Kapkoe uz Poccus
Kapmodghens u
2pubos

1. Hapesannsie kaprodenb, | 40 Mux
JYK ¥ TpHOBI 00KAPHUTH.
2. JloGaBuTH BOIY C
MPUIIPABAMHU U TYIIUTb.
3. IlogaBartsk ¢ 3eneHbIO U
CMETaHOMI

Bonpoc 1
3akpachTe Ha KOHTYypHOM Kapte (PucyHnok 15) pa3HbiMu IBeTaMU TEPPUTOPUH CTPaH,
Ha3BaHMs KOTOPBIX IpuBeneHbl B Tabnuue 12. [loxnummre mMarepuky, Ha KOTOPHIX OHU

PacCIIOJIOKEHHBI.
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2 Pocenx
9 Kamaga
coa £F
Harrait
Ameap/lueus N
Eruner “Humua
Cynau ‘
Jxeanop

Ilep¥. - Bpaswma

. ApcTpanua

ApreuTHH:

Pucynok 15 Konrtyphas kapta mupa
MeTtoau4yecKkuii KOMMEHTAPUN K OTBETY
®opMma padoThI: NHIUBUAYAIbHAS C MTOCIEAYIOINM OCYKICHUEM.
IIpaBU/IbHBIH OTBET:
CtpaHbl pacroioXeHbl Ha NATH Marepukax: ABcrpanusi, Adpuka, FOxHas Amepuka,
Cesepnasa Amepuka, EBpasus.
OOyuaromuiicss HaXOIUT Ha3BaHUS CTpaH B Tabmuile 12 u oTMedaeT MX Ha KapTe MUpa.
@opMyIMpyeT BBIBOJA. HA BCEX MaTEpUKaxX, KpoMe AHTAapKTHIBI, €CTh CTPAHBI, KOTOPHIE

BBIACIIAIOTCA HallMOHAJIBHBIMHU 6J'IIOI[aMI/I n3 KapTO(l)eJ'ISI.

Bonpoc 2
[IpaBa mu Obuta Kcroma, mosaras, 4to Kaprodelb HCHOJB3YIOT B MHUINY Ha BCEX
KOHTUHEHTax?

OTBeT:

MeToanyecKuili KOMMEHTAPUH K OTBETY
®opma padoThl: MHIUBHYyaJbHAs C IOCIELYIOINUM 00CYKIEHUEM

IIpaBuJIbLHBINA OTBET: CTPAHBI PACIIOJIOKEHBI HA BCEX MaTEPUKAX, KpOME AHTAPKTHUIBI.
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Bonpoc 3
Kakoli crmoco® mnpurotoBieHus KapTodens 3aHMMaeT HauOOJbIIee KOJIMYECTBO

BpEMEHH, a Kakoil HanMeHbiee? OOBSICHUTE, TTOUYEMY .

Cambriit JJINTEbHBIA crocod | Camplii ObICTPBIA €IIOCO0 NMPHUIOTOBJICHUSI
NPUIrOTOBJIEHNSI KapTogest Kaprodesis

MeToan4yecKMii KOMMEHTAPUH K OTBETY
®opma padoThl: rpynnoBas

IIpaBuJIbHBIN OTBET:

Cawmblii IyIUTeNbHBIN €c1IOCO0 Camblii ObICTPBIIT CI0CO0 PUTOTOBJICHUSA
NMPHUTOTOBJIECHUSA KapTOo(desis Kaprodeas
3areKaHue xKapka

OtBer dopmynupyercs B pesyibTaTe aHanmza Tabmuuel 12. B rpade «Bpewms
MPUTOTOBIICHHS» MHUHUMalbHOEe BpeMmsi (30 MUH) 3aTpayWBaeTCss HA MPHUTOTOBJICHUE
YHUIICOB; CMOCOO TPUTOTOBJICHUS — Jkapka. MakcumanbHoe Bpemst (45-50 mwuhH)

3aTpavuuBaCTCA Ha IIPUTOTOBJIICHUC 6]'[1-0,[[, KOTOPLBIC HGO6XOI[I/IMO 3aIICKAaTh.

Teker 2. «Kak kapTogens Mup 3aBoeBan)
Kcroma packpacuiia kapTy u cjienania BbIBOJ: KapToheab — paCTeHUE-KOCMOIIOJHT,
BCTpeuaeTcsi Ha Bcex marepukax. B MHtepHete no 3ampocy «Mcropusi kaprodens» oHa

HallllJla KHTCPCCHYIO CTAThIO CIICAYIOIICTO COACPIKAHUA!
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Ponuna xaprodens — HOxHast AMmepuka, rae 10 CUX IOP MOXXHO BCTPETHUTh
JMKOpacTyIlie BUAbI 3TOr0 pacTeHus. Benenue xaprodens B KyibTypy (CHavana
IyTEM 3KCIUTyaTalluu AUKUX 3apocieil) ObUI0 HayaTo IPUMEPHO 9—7 ThICSY JIET TOMY
Ha3aa. MHaelnpl He TONbKO ynoTpeOsiv kapTrodenas B MUILY, HO U MOKJIOHSIIUCH
€My, CUATasl ONYIIEBIEHHBIM CYILIECTBOM.

B EBpone kapTodeins nosBusics Bo BTopoii nonosune X VI Beka u Obu1 cCHavana
IPUHAT 3a JCKOpPAaTUBHOE pacTeHue, nmpuuyéMm soButoe. OnHAKO (QpaHIy3CKUN
arponom AntyaH-Orroct [TapmanTsé (1737-1813) nokasai, uto kaprodenb odmamaer
BBICOKMMHM BKYCOBBIMH M IMTATEIbHBIMU KauecTBaMu. C €ro mojayud Havajoch
IIPOHUKHOBEHUE KapTodens cHadana B NpoBUHIMM DpaHuuu, a 3aTeM U JAPYTUX
crpal. Emé npu >xu3nu [lapmanThe BbIpaniuBanue KapTodelis M03BoJINI0 N00eIUTh
B0 ®paHuuy yacTelii oo ¥ n30aBUTh OT UHTH (00JI€3Hb, CBSI3aHHASI C HEJOCTATKOM
ButamMuHa C B IHIE) MHOXKECTBO JIIOJEH.

B Poccun nepBoe nosiBnenue kaprodens ceszaHo ¢ umenem [lerpa [lepsoro u

oTHOCcUTCA K KoHIy X VII Beka.

Cocmasenerno no mamepuanam [61, 62]

Bonpoc 4
Kaxoit maTepuk siBnsieTcs: pouHoO# KapTodens?

OTtBeT

MeToanuyecKuii KOMMEHTAPUH K OTBETY
®opma padoThI: UHIUBUIYAIbHAS
IIpaBuJIbHBIH OTBET:

Poauna xaprodens — FOxxnass Amepuxka.

Bonpoc 5
[Touemy kapTodens MUPOKO PACTIPOCTPAHEH MPAKTHUECKU HA BCEX MAaTepUKax?

OtBer

MeToanyecKuii KOMMEHTAPUH K OTBETY

®opma pabOThl: UHAUBUAYATbHAS

IIpaBuibHBIH OTBET:

[IIupoxoMy pacrnpocTpaHEeHHIO KapTodels CIOCOOCTBOBaNa CEIbCKOXO3SHCTBEHHAS

ACATCIBHOCTD YCJIOBCKA.



Bonpoc 6
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Kakue numessie cBoiicTBa KapTo(es crmocoO0CTBOBANIM €r0 PacpOCTPAHCHHUIO?

OtBer

MeTtoanyecKuii KOMMEHTAPHUN K OTBETY

®opma padoThl: UHANBUIYAJIbHAS

HpaBHJIbeIﬁ OTBET: «BBICOKHC BKYCOBELIC H ITUTATCIIbHBIC KAUCCTBa»

OtBeT opmynupyeTcss 00yJaroIMMUCs Ha OCHOBE aHaiu3a Tekcra 2.

Bonpoc 7

PaccmoTpuTte Tabauiy 13, B KOTOpOi 1TaHa XapaKTEpPUCTHKA YCIOBUN BbIpAIIUBAHUS

kaptodens (PucyHok 17). VYkaxkure TpUpOAHBICE 30HBI Ha TeppuTopuu Poccum, e

BO3MOYKHO BBIpAIIUBAHUE 3TOU KyJIbTypbl. OOOCHYHTE CBOM OTBET.

© | |

Pucynok 16 XapakTepucTika ycnoBHii BeipanmBanus kaprodens [62]

1) BmHOCAHBOCTH

2) Tpedyesas
BIAKHOCTH
BO3AYXA
H TeMmeparypa

VcaosHble 0003HAYMEHNS:

©

BRIHOCTTH-
BOC

&)

KanpH3HOE

i2C
KOMHATHag
TeMmepa-
Typa

l
C]\—:
peryaspHoe
OTPEICKHBA-
EHe

3) TpeGyemuiit
PEXEM
TIOTHEA

4) OtsHOmeHHe
K CBETY

cyxas | YBIAKHEH- | NOCTOSHHO| BOAa
eMIE Hax BIAKHAL B
zeMng 3eMI% | mogzoHe
NpAMBle | PacCeAHHBIA | NOMYTeHB TeHB

ayaE

CBET

Tabnuma 13 — XapakTepucTHKa yCIOBUN BhIpaIlMBaHUsT KapTOQes

Ipupoanas 30ua Poccun

Bo3Mo:kHOCTB
BbIPAIIIMBAHUS
Kaprogens

OO6ocHoBaHMe BbIOOpa OTBeTA

[IInpoKONMCTBEHHBIE JIeca

Taiira

Tynnpa

Crenb
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ApKTHUYECKHUE IMYCTHIHU

MeToan4yecKMii KOMMEHTAPUH K OTBETY
®opma padoThl: rpynnoBas
IIpaBuJIbHBIN OTBET:

OTtBet hopmynupyeTcs YIeHUKaMH, UCXOIS U3 aHaI3a Ta0auIs! 13,

IMpupoanas 30ua Poccun Bo3MokHOCTH BhIpalMBAHUS KapTO(e st
[IIpoKoaMCTBEHHBIE JIeca +

Tanra +

Tynnapa

Crenp +

ApKTHUYECKHUE MTYCTHIHU

Bonpoc 8
Kakue yueOHbIe mpeaMeThl TOMOTIIA BaM BBITIOTHUTH 3aJJaHuUs ATOro Kelica?

OtBer

MeTtoau4yecKuii KOMMEHTAPHUI K 0TBETY

®opma padoThI: rpynmnoBas

IIpaBuiabHBIA 0TBET: OMOJOTHUsA, Teorpadus, UCTOPHUS, TEXHOJIOTHUS

OOyuaromumMcss HEOOXOAMMO MMPOaHAIM3UPOBATh COJIEPKAHHWE BCEro Keica M caenaTh

BBIBO O IMMPCAMCTHBIX O6J'I3,CT$IX, JaHHBIC U3 KOTOPLBIX IMPUBCACHBI B TCKCTAX.

Bonpoc 9*

Kaxue cnosa 6 smom 3aoanuu mebe nesnaxomvr? Kax moi moosceusb y3Hanv ux 3HavyeHue?
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6 Kiaacc

4. OCOBEHHOCTHU OBYYEHUS NPEIMETY «BHOJIOI'US» B 6 KIACCE

B ¢enepanphoii paboueit mporpamme mo Ouosiorun 2023 r. Ha CTyNEHU 6 Ki1acca 1o

CpaBHEHUIO ¢ rporpammoit 2015 r. yBeIM4EeHO KOJIUYECTBO MPAKTUKO-OPUEHTUPOBAHHOTO

COACpKaHUA M BpPCMCHH HaA H3YUYCHHUC CTPOCHHA H KHU3HCIACATCIIBHOCTHU paCTeHHﬁ, a

TeMaThuyecknii 0710k «CucTteMaTH4YecKue TIpylibl pacTeHUi» nepeHecéH B 7 kiacc. B

tabiuie 14 mpencraBineHo cpaBHenue cojepxkanus [IOOIT 2015 r. u denepanbHOU

paboueii mporpamMmel [8]. HoBoe mpenMeTHOE cojiepikaHue BBIICICHO KYPCHBOM.

Tabmuua 14 — CpaBHenue coaepkanust [IOOIT 2015 r. [7] u denepanbHoii paboyeii

nporpammsl (POIT OO0, 2023) [8]

IIpumepHasi nporpamma no
«buonorum», 2015 r. [7]

®enepasbHas padouyasi MPOrpaMmMa 1Mo yueOHomy
npeamery «buosorus» (06a3oBblii ypoBenb), 2023 r. [8]

Tematunuyeckuii 010k 1. PacTurenbHblii oprannzm

apcrBo «PacTenus»

MHuorooOpa3ue u 3HaueHHE pPACTCHUH B
NPUPOJIE U )KU3HU YEIIOBEKa.

Oo01ee

3HAKOMCTBO C IBCTKOBBIMHU

PaCTCHUSAMUA

MHuoroo6pa3ue pacTeHuii

MHuoroo6pa3ue pacTeHu.
Knaccudukanus pacrenuii. Bonopocnu —
HU3IINE pacTeHus. Otpen
I'onocemenHele. Otnen
ITokpsITOCEMEHHBIE

MapcrBo Pacrenust
Pa3HooOpa3zue pacTUTENbHBIX KIIETOK.
TkaHM 1 OpraHbl paCTeHHMN.

BereratuBHBIE 1 ICHCPATHUBHBIC OPraHbl

Borannka Hayka o pacteHusix. Pazdenvt bomanuxu. Ceazb
OOmMaHuKu ¢ OpyeumMu HayKamu u mexHuKou.
OO01ue npru3HaKu pacTECHU.

.Ha6ODaTODHBIe U ITPAKTHUYCCKHUC Da6OTBI

1. 3yueHne MUKPOCKOITMYECKOTO CTPOSHHSI JINCTA BOJHOTO
pacTeHus 3JI0/eu.
2. N3yuenune CTpOEHUA pacTUTENBHBIX TKaHEeH
(ucnonb30BaHNE MUKPOIPENIAPaTOB).

3. 3y4yeHne BHEUTHETO CTPOCHUSI TPaBSIHUCTOIO [BETKOBOTO
pacTeHuss (Ha DOKUBBIX MJIM TepOapHBIX SK3eMIUIIpax

paCTeHI/IHZ HaCTYI_HBSI CYMKa, pez[bKa AuKas, JIOTHK eI[KPIﬁ n
ap.).

Pa3znoobpaszue pacTeHuil. YpoBHH OpraHu3aluu
PACTUTEIIBHOTO OpraHu3Ma. Brictime n HH3mme pacTCHU.

CHOpOBLIC U CCMCHHBIC PACTCHUA.

PacturenbHas KieTka.
PacturenbHble TkaHn. OYHKIUHA PACTUTENBHBIX TKAHEH.
OpraHsbl U CUCTEMBI OPTaHOB PACTEHUH.
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IIpuMmepHas nporpamMmma no
«buonorum», 2015 r. [7]

®enepanbHas padouasi NPOrpaMmMa 1o y4e0HoMy
npeamery «buosiorus» (6a3oBblii ypoBenn), 2023 r. [8]

CTpoeHre OpraHOB PaCTHUTEILHOTO OpraHW3Ma, X POjb U
CBSI3b MEXIY COOOM

TemaTuueckuii 0,10k 2. CTpoe}me H dKU3HCACATCJIBbHOCTD
PAaCTUTEJIBHOT0 OpraHuimMa

Tema «IluTanue pacreHus»

Oprasbl IBETKOBOI0 PaCTeHHSA

Kopenb — opran nouBeHHoro nutanus. Kopuu u KopHeBbIe
cucteMbl. Busibl KOpHei U TUITBI KOPHEBBIX CUCTEM. BHewHee
U 6HYymMpeHHee CMpPOeHUe KOPHSL 8 CA3U C €20 PYHKYUAMU.
JlaGoparopHble U pakTU4ecKkue paboThl

1. U3yuenue cTpoeHus KOPHEBBIX CUCTEM (CTEPKHEBOU U
MOYKOBATOI) Ha INpuMmepe repOapHbIX 3K3EMIULIPOB HWIH
JKUBBIX PACTCHHM.

2. 3onbl kopHs. Kopuessie Bosocku. Poct KopHSI.

3. N3yueHune Mukpomnpemnapara KJIeToK KOpHs

Kopens. KopneBbie cuctembl. Bujbl
KOpHEHl. 3HaueHue KOpPHS
Mukpockonnyeckoe CTpOeHHe
pacreHuii

MUKpOCKOTIUYECKOE CTPOCHHE KOPHSI.
KopneBoii Boinocok. 30HbI KOpHS
KusnenessTeJbHOCTD LBETKOBBIX
pacreHuii

OOmeH  BelleCTB U IpEBpallCHHE

OHCPIUM: MOYBCHHOC NNTAHUC

Opranbl IBETKOBOI0 PACTEHUS
BunonsmeHnenusa kopHeu.

[ToGer. ['eHepaTuBHBIC U BETETATUBHbBIC
no6eru. BunonsmeHeHHbie mooeru.
Pa3nooOpa3zue u 3HaueHne no0eros.

JlucropacrnonoxeHue.
Crpoenue nucra. MUKpOCKOIIUYECKOE
cTpoeHue aucta. JKUIKoBaHUE JIUCThEB

Ku3HenessTeJIbHOCTh IIBETKOBBIX
pacreHuii

Bo3aymnoe nuranue pacteHnn
(porocunTes). Y ganeHue KOHEUHBIX
MPOAYKTOB OOMEHa BEIIECTB.
Kocmuueckast posib 3eEHBIX pacTeHUi

ITornomenue BoAsl U MHUHCPAJIBbHBIX BEHICCTB, HCO6XOI[I/IMBIX
PACTCHUIO.

Bunousmenenus kopuei. Ilousa, eé niodopooue. 3nauenue
00pabomKu nouevl, GHeceHus YOOOpeHUs, NPOPENCUBAHUS
NPOPOCMKO8, NOIUBA OJI5l HCUSHEOESIMENbHOCMU K)IbIYPHbIX
pacmenuil. I'uopononuxa.

[ToGer u moykwy.

.HI/ICTOpaCHOJ'IO)KeHI/Ie 1 JUCTOBasA MO3aHKa.
CTpOGHI/Ie )51 Q)YHKI_II/II/I JIMCTA. HpOCTBIC N CJIIOXKHBIC JIUCTHA.
BupgousMmeHeHuss JHCTHEB.

Ocobennocmu  6HympenHe20

CMPOEHUA TUCma 6 C643U C 8blNOJIHAEMbIMU ¢yHKL;M}Z.MM.

JIuct — opran Bo3gymHoro nuranus. @oTocuHTes.
3HaueHue GOTOCUHTE3a B MPUPOJE U KUZHU YEJIOBEKA.
JlaGoparopHble ¥ IpakTU4YecKue paboThl

1. O3HakomieHHE C BHEUIHUM CTPOCHUEM JIUMCTBEB U
JUCTOPACIOIOXKEHNEM (Ha KOMHATHBIX PACTEHMSIX ).

2. V3ydyeHne MUKPOCKOMHMYECKOTO CTPOEHHUS JHUCTa (Ha
TOTOBBIX MUKpPOIpEnapaTax).

3. HabmoneHnue mporiiecca BbIIEIECHUST KUCIOPOJAa HAa CBETY
aKBAPUYMHBIMH PAaCTEHUSIMU

KuzHeaeaTeJIbHOCTH HIBETKOBBIX
pacreHuii

Tematuueckuii 010k 2. CTpoeHue U KU3HEAEATEIbHOCTD
PACTUTEJILHOI0 OPraHu3Ma
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IIpuMmepHas nporpamMmma no
«buonorum», 2015 r. [7]

®enepanbHas padouasi NPOrpaMmMa 1o y4e0HoMy
npeamery «buosiorus» (6a3oBblii ypoBenn), 2023 r. [8]

HBIX&HI/IG, YAaJICHUE KOHCUYHBIX
IIpOAYKTOB oOMeHa BCIICCTB

Tema «/IpIxaHue pacTeHus»

Jlbixanue KOopHs. Poixnienue nougvl 015 yiuyuulenus OblXaHus
KOpHell. Ycnosus, npensmcmesyoujue ObIXaHuto KOpHell.
JIuct kak opras JpixaHus (yCTbUYHBIN anmnapar).
[Tocrymienue B nuct atmMocepHoro Bozayxa. CunbHas
3anbIIEHHOCMb 8030YXA KaK npenamcmeue OJisl ObIXAHUSL
aucmoves. OCOOEHHOCTH JIbIXaHUS PAaCTeHUU. B3aumocesss
ObIXAHUSL pACMEHUSL C HOMOCUHMEZOM.

JlaGopaTopHble U IpaKTU4YecKue paboThl

1. W3ydeHue poiau peIXJIeHUs ISl IbIXaHUSI KOpHEH

Tema « TpchnopT BEIIECTB B pPACTCHUMN

Oprasbl IBETKOBOI0 PaCTEeHHSA
Crebenb. CTpoeHue 1 3HaUeHHUE CTEOIs

Céa3b K1emouno2o cmpoenus cmeois ¢ e2o YHKYUAMU.
Poct crebns B uinny

Mukpockonnyeckoe CTpoeHne
pacreHust

MUKpPOCKOUYECKOE CTPOSHHE CTEOIISI.
MUKpPOCKOIIMYECKOE CTPOCHUE KOPHSI.

Ku3HenessTeJIbHOCTh IIBETKOBBIX
pacreHuii
Tpancnopr BemecTs

Kierounoe CTPOCHHUC cTeliIs TPaBAHHUCTOI'O paCTCHHA.
Kierounoe CTPOCHHUC cTeliIs APCBCCHOI'O paCTCHUS. Poct
creliid B TOJIIIUHY. HpOBOI[SIH_[I/Ie TKaHH KOPHA.

TpancnopT Bo/ibl U MUHEPAJIbHBIX BELIECTB B PACTEHUH —
BOCXOJSILIIMN TOK. Mcnapenue 600b1 uepez cmebens u
aucmos. Peynayus ucnapenusi 600vl 6 pacmenuu. Brusnue
BHEUHUX YCI08ULL — HUCXOOAUULL MOK.
Ilepepacnpedenenue u 3anacanue ewecms 8 pacmeHuu.
JlaGopaTopHble U MPaKTUYECKUE pabOThI

1. OOHapyxeHHE€ HEOPraHWYeCKHMX ¥  OPraHHYeCKHX
BEILIECTB B PACTEHUHU.

2. PaccMoTpeHHe MHUKPOCKOIUYECKOTO CTPOSHHUS BETKH
nepeBa (Ha TOTOBOM MHKPOIIpETiapaTe).
3. BroiaBneHue mepeaBUKEHHS BOJBI

BCIICCTB B IPCBCCUHEC

U MUHCPAIBbHBIX

Oprasbl IBETKOBOI0 pacTeHUS
Bunousmenennsie noderu. CtpoeHue
nobera

Bunonszmenennsie moderu: KOpHEBUIIE, KITyOeHb, TyKOBHIIA.
Nx cTpoenue; buonocuueckoe u xo3satcmeeHHoe 3HAUeHUe.
JlabopaTopHbIe U IPAKTHUYECKHE PAOOTHI

1. HccnenoBanue cTpoeHus: KOPHEBUILA, KITYOHS,
JTYKOBHIIBI

Ku3HeneiTeJLHOCTh IBETKOBBIX
pacrenui

Tema «PocT pacrenus»

Pocr, pasButue 1 pazmMHOXEHUE
pacTeHui.

ObpazoBarenbHble TkKaHU. KoHyc HapacTtanus nobera, poct
KOHYMKa KOpHs. BepxyiieuHbiil 1 BCTaBOYHBINA pocT. Poct
KOpHS U cTeOJIsI B TOMIIHMHY, KamOuii. O0pa3oBaHue
TOJUYHBIX KOJIEI Y IPEeBECHBIX PACTEHHH.
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IIpuMmepHas nporpamMmma no
«buonorum», 2015 r. [7]

®enepanbHas padouasi NPOrpaMmMa 1o y4e0HoMy
npeamery «buosiorus» (6a3oBblii ypoBenn), 2023 r. [8]

[Touku. BereratuBHbIE U TEHEPATUBHBIE
HOYKH

Brusnue pumozopmonos na pocm pacmenus. Pocmoswie
0BUDICEHUSL Y PACMEHUIL.

PasButhe moOera u3 nouku. Pa3surre OOKOBEIX ITIOOET0B.
Bemenenue nobezos. Ynpasnenue pocmom pacmenus.
Dopmuposanue kpouvl. [Ipumenenue sHanuti 0 pocme
pacmenust 8 CelbCKOM X03slcmae.

JlabopatopHble U IPAKTHYECKHE PAOOTHI

1. HaGmronmenue 3a poCTOM KOPHS.
2. HaGmonenwue 3a poctom nobdera.
3. OmnpeneneHre BO3pacTa JIepeBa Mo CITHITY

Tema «Pa3zmHoOXkeHUE pacTeHu s

Ku3HeneATeIbHOCTh HBETKOBBIX
pacreHuii

BereratuBHOE pa3MHOKEHHUE PACTEHUM.
[Ipuémbl BeIpalliuBaHus U pa3sMHOXKECHUS
pacTeHui 1 yxoja 3a HUMHU.

[TonoBoe pa3MHOXEHUE y pacCTEHUI

Oprasbl IBETKOBOT0 PaCTEeHHSA
CrtpoeHue u 3HaYCHHUE 1[BETKA.
COHBGTI/UI. OmbuieHuE. BI/IIILI OIIbIJICHUA

7Ku3HeneATeJIbHOCTH IIBETKOBBIX
pacreHuii

OmnogoTBOpEeHKE Y IBETKOBBIX
pactenuii. Cemsa. CTpoeHHE CEMEHH.
CrpoeHne u 3Ha4eHHE TII0AA.
MHoroo6pasue 1mi010B.
Pacnpoctpanenue miogos

BereratuBHOE pa3MHOKEHUE LIBETKOBBIX PACTEHUN B
npupoze. BereratuBHOE pa3MHOKEHUE KYJIbTYPHBIX
pactenuii. Knonsl. CoxpaHeHue npu3HaKoB MAaTEPUHCKOTO
pactenusi. XossicmeeHHoe 3HaUeHue 6ecemamusHo20
PA3MHOINCEHUSL.

CeMeHHOE pa3MHOKEHHUE PACTCHUH.

LBerku u couserust. OnpuieHue. [lepekpécTHoe onbuleHNE U
CaMOOIIBIJICHHE.

OO0pa3oBaHue MJI0J0B U CEMSH.

Yenosus npopacmanus ceman. [loozomosxka cemsan k
nocesy. Pasgumue npopocmkos.

JlaGopaTopHble U MPaKTHYECKUE paboThI

1. OBnanenve mnpuéMaMu BEreTaTUBHOTO PA3MHOKEHUS
pacTeHui (4YepeHKOBaHHE MOOEroB, YEPEHKOBAHUE JIUCTHEB U
Jp.) Ha TpUMepe KOMHATHBIX pacTeHUH (TpaJecKaHIIUs,
CEHINOJIMs, OEroHus, cCaHceBbepa U Ip.).

2. VzydeHue cTpoeHMs CEMSH JIBYIOJIbHBIX PACTEHUI.

3. W3ydenue cTpoeHMs CEMSIH OHO/IOJIbHBIX PaCTEHU.

4. OrmpeneneHue BCX0XKECTH CEMSH KyJIbTYPHBIX PaCTeHUN U
IIOCEB B ITPYHT

Tema «Pa3ButHe pacreHus»

apcrBo «Pacrenus»

XKuznennsie popMbl pacTeHHA

Paszsumue ysemrosozo pacmenus. Ocnoguvie nepuoobl
passumusi. Lukivl paseumus y8emko8020 pacmeHus.
Bruanue gpakmopoe enewineti cpedvl na pazsumue
YBEMKOBbIX paACmeHUl.

XKuznennsle popMbI IBETKOBBIX PACTEHUI.
JlaGopaTopHble U MPaKTUYECKUE pabOThI

1. Ha6HIOIICHI/IC 3a pPOCTOM HU PpPa3BUTHEM IBETKOBOTO
PaCTCHUA B KOMHATHBIX YCIIOBHUAX
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Kak Bugum, B Kypce Ouwonoruud 6 Kiacca U3y4aroTcs OCOOEHHOCTH CTPOCHHS U
KU3ZHENIEATEIbHOCTH PAaCTUTEIbHOr0 opranusma. [Ilpm u3ydeHum wmartepuana JaHHOU
CTYIIEHH MPEIO0JIaraeTcsl UCIOJIb30BaTh CIECIYIONINE BUIbI JEATEIbHOCTH 00YYarOINUXCS:

® npuMeHeHHe OMOJIOTMYECKUX TEPMUHOB U MOHSITHUH;

e HaO0J/II0/IeHHe 32 IPOLECCAMHU KU3HEIECATEIbHOCTH B PACTCHHH;

¢ BbINOJIHEHHE TPAKTUYECKUX U JIaOOPAaTOPHBIX padoT;

® CcpaBHeHMe PACTUTEIbHBIX TKAHEW U OPraHOB MEXIY COOOM;

e OIMCAHHUeE [IPOIIECCOB KU3HEACITENbHOCTH;

e omnpejeeHue BIUSHUS (PAaKTOPOB CPEIbI HA POIECCH )KU3HEAEATEIbHOCTH;

e BbISIBJIEHHE NPUUYUHHO-CIICICTBEHHBIX CBSI3€H MEXKIY CTPOCHHEM U (DYHKIUSIMHU
TKaHEW U OPraHOB PACTCHUM;

e 00bsICHEHHME 3HAYEHUS PaA3JIMYHBIX (PU3MOJOTMYECKUX MPOLECCOB ISl KU3HU
pacTeHus;

® HCCJEeI0OBAHUE POJIM AarpoTEXHUYECKUX MPUEMOB HA KU3HEIAEATEIBHOCTD
PACTUTENBHOIO OPraHnu3Ma;

e 000CHOBaHME PUYHH Pa3ITUYHBIX (U3HOTOTUYECKHUX MIPOLIECCOB,
HEO0OXOAMMOCTH MTPUMEHEHHUS arPOTEXHUYECKUX MPUEMOB;

® CpaBHEHHE PACTUTEJBHBIX OPTAHOB U TKAHEH, MPOLIECCOB JKU3HEAEATEIIbHOCTH;

o KyaccuuUKaNUA PACTUTEIHHBIX OPTaHOB.

B npumepnoit nporpamme 2015 r. copep:kaHue npeaMera CTPOUIIOCh Ha OCHOBE
CTPYKTYPHOTO MOAX0Ja (pacCMOTPEHHE OpraHvM3Ma B II€JIOM, MO TKaHSIM U OpraHam), B
benepanbHOl padoueii mporpamme 2023 T. OCHOBHBIM SABJISETCS QYHKITMOHATBHBIA TTOIXO0T
— PacCMOTPEHUE PACTUTENBHOIO OpraHrW3Ma Ha OCHOBE HM3Y4YE€HUs OCHOBHBIX IPOILIECCOB
AKU3ZHENIEATEIbHOCTH: POCT, MNHUTAaHWE, JbIXaHWE, TPAHCHOPT BEUIECTB, Pa3MHOKEHHUE,

pa3BUTHC. PaCCMOTpI/IM BbINICCKA3aHHOC HA ITPUMCPC U3YUCHUA KOPHS KaK OpraHa paCTCHUA

(tabmuia 15).
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Ta6nuna 15 — PaccmoTpenne KOpHS Kak OopraHa pacTeHHS

Ha3BaHnue TeMaTH4ecKoro DJIeMeHTBhI COo/lep:KaHus
0J10Ka/TeMbI
TemaTn4yeckuii 0J10k 1. CrtpoeHue OpraHoB pacTUTENBHOIO OpraHU3Ma, UX poJib U
PacruTeabHBIN OpraHusm CBSI3b MEXIY COOO0M

Temaruueckuii 010k 2. CTpoeHue
U KU3HEAeATeJbHOCTh PACTEHUs

Tema «IIutanue pacteHus» Kopens — opran nouseHHoro nuranus. Kopau u KopHeBbIe
cucreMbl. Buipl KOpHEH U THUIIBI KOPHEBBIX CUCTEM.
BuemHee 1 BHYTpEHHEE CTPOCHHME KOPHSI B CBSI3H C €TI0

GbyHKIIUSIMU
Tema «Jlpixanue pacTeHU» PrixnieHue mouBsbl 151 yIIYUYIIEHUS] IbIXaHUSI KOPHEH
Tema «TpaHcniopt BelecTs B [IpoBoxmsiiine TkaHu KOpHA. TpaHcmopr BOAbl U
pacTeHumn» MHUHEpaJIbHBIX BEILIECTB B PACTEHUU
Tema «Poct pacreHus» Konyc napacranus nobera, pocT KOHYMKa KOPHSI.

Bepxy1ieunslii u BcTaBouHbIN pocT. PocT KopHS U cTebs B
TOJIILIMHY, KAMOUH

Tema «Pa3zMHOXeHUE pacTEeHUS» BereratuBHOoe pa3MHOKEHHE LBETKOBBIX pAacTeHUH B
npupojie. BereraTuBHOE pPa3MHOKEHHUE  KYJIBTYPHBIX
pacTeHui

Tema «Pa3Butue pacTCHUA» PaszBuTHe IBETKOBOIO PacTCHUA

Takum 00pa3oM, OpraH pacTEHUS B KaXJIO0W TEME pacCMaTPUBAETCS C TOUKH 3PECHHUS
€ro y4acTusl B pa3IMUHbIX (PU3NOIOTHYECKUX MPOIEccax: MUTAaHUH, IBIXaHUH, TPAHCTIOPTE
BELIECTB, POCTE, PA3MHOXKEHUM W pa3BuTuu pacreHuil. Hampumep, B teme «llutanue
pacTeHus» oOpamiaercsi BHUMAaHHE Ha CTPOEHHE KOpPHA M €ro OCHOBHYIO pOJb B
OpraHu3alid MUHEPAJIBbHOI0 ¥ BOJHOIO ITMTAHUS PACTEHUS; B TeME « TpaHCHOPT BELIECTBY
KOPEHb M3y4YaeTCd KaK COCTABHAs YaCTh MPOBOJAIIEH CUCTEMBI PACTCHUS; PU U3YUYECHUU
mpolecca JbIXaHusi OO0ydaroniuecss 3HAKOMATCS C TeM, KakKoe BIIMSHHUE OKa3bIBAIOT
CTPYKTYpa ¥ COCTaB MOYBBI Ha KU3HEEATEILHOCTh KOPHS. IJTO 00ecTeunBaeT MOBTOPEHUE
U 3aKpervieHHe NPOMJEHHOr0 Marepuana, yriyOJieHHEe M pPACIIMpPEHUE HMEIOIIUXCA Y
oOydJaronuxcs 3HaHUM.

B coxpepxkanum TeM Kypca TPOCIEKUBACTCS HKOJOTMYECKass W IPAKTUKO-
OpPUEHTUPOBAHHAs HAIpaBJICeHHOCThb. Hampumep, mpu H3y4eHUH TEMaTUYECKOTOo OJoKa

«CTpOCHI/Ie N KU3HCACATCIIBHOCTb PACTUTCIIBHOI'O OpraHu3ma» 06yqa}0mnecsl YKa3bIBarOT
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(akTopbl Cpefibl, KOTOPBIE OKA3bIBAIOT BIUSHUE HA (PU3HOJIOTMUECKUE MTpoLEecchl (Tabauua
16).
Tabnuua 16 — BnusiHue okpy»Karolen cpebl Ha (PU3H0JOTHYECKHUE MTPOLIECCHI B

paCTCHHUM. HpI/IMeHCHI/IG 3HAHUHU B CEJIbCKOM XO35IMCTBE

Tema PaccmarpuBaemblii Bopoc

[Turanue pacteHus 3HadyeHne oO0pabOTKM TOYB (OKyYMBAHHWE), BHECEHUS YI0OpCHHUIA,
NPOPEKUBAHUS TPOPOCTKOB, TIOJHMBA Ui JKU3HH KYJIBTYpPHBIX
pacTeHui

JIpIXxaHue pacTeHus PoixyieHre 1OYBBI KaK YCWJICHME [bIXaHWS KOpHEW. YCIIOBHS,
IPENATCTBYIOIINE JbIXaHUIO KOPHEN

CunpHas 3aIlbLIEHHOCTD BO3JlyXa KaK MNpCIATCTBUC JIA AbIXaHHWA
JIMCTHECB

Tpancropt BEIIECTB B | BiMsiHue BHEIHUX yCIIOBUI Ha HCIApEHUE BOJIbI

pacTeHuu
Poct pacrenus IIpumMeHeHMe 3HaHUI 0 pOCTE pacTEHUs B CEIbCKOM XO035HCTBE
Pa3mHoxeHue pacTeHus VYcnoBus npopactanus CEMsiH

Pa3Butue pacrenus Bnusinue (¢akTopoB BHEIIHEH cpelbl Ha pa3BUTHE LIBETKOBBIX

pacteHuit

Takum 00pa3oM, B XOJ€ HU3YyUYCHHUS TE€M Yy ydaluxcs (POpMHUPYIOTCS MPAKTUKO-
OpUEHTHPOBAHHBIE 3HAHUS W 3KOJOrmyeckas KyiapTypa. [lonmyueHHble B XOA€ M3y4eHHS
TEMBbI 3HaHUs1, 00y4Yaroluecss MOTYT UCIOJb30BATh TP BBINOJIHEHUH MTPAKTUYECKHUX padoT,
a TAaKXXe B MPOLECCE WHIWBUIAYAIbHOW IIPAKTUYECKOM JesaTenbHOCTH. [IpakThueckas
HAIpPaBJIEHHOCTh Kypca OTpa)keHa B MPAKTUUECKUX U JTaOOpaTOPHBIX pabOTax, KOJIMUECTBO
KOTOPBIX MO CpaBHEHHIO ¢ mporpamMmor 2015 roma 3HauMTenbHO yBenudeHO. Tak, B
npumepHoi mporpamme 2015 T. mpeaycMOTPEHO BBINMOJIHEHUE YETHIPEX JT1a0OpaTOpPHO-
MPaKTHYECKUX padoT, B TO BpeMs Kak B deaepanbHOi paboueil mporpamme 2023 1. uX
nepeveHp yBenuueH 0 25 (tabmuma 2). Kakmas maGopatopHo-TipakThyeckas paboTa
MPOBOAMUTCA C NMPUMEHEHUEM HATypalbHBIX OOBEKTOB, YTO OOECHEUYMBAET HATJISIIHOCTD
M3y4aeMOro MaTepHalla U €ro TECHYIO CBA3b C OKPYKAIOLUM MUPOM.

BxiroueHne B 00pa3oBaTeibHBIA MpoOIecC OOJBIIOrO KOJIWYECTBA IMPAKTUKO-
OPUEHTUPOBAHHBIX PAOOT MO3BOJISET TOCTHYD CIEIYIOIINUX PE3yIbTaTOB:

® DPa3BUTh CAMOCTOSTEIHLHOCTh B IPUOOPETCHUH 3HAHUM;
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® Pa3BUTh UHTEPEC K U3YUAEMOMY MPEIMETY;

® YCTAaHOBUTh  B3aUMOCBA3b  y4eOHOro  MaTepuajla C  OKpYXKarollen
JIEUCTBUTEIILHOCTBIO;

® IpUOOPECTH MPAKTUUECKUE YMECHHUS;

® BOCHUTATh KYJIbTYypY TpyAa.

Beinenennsie Bo @I'OC 2021 rona [1] ymenus GopMupyrorcs y o0yJaromuxcs B
MPOLIECCE BBIMOJHEHUS OOJIBIIOTO KOJMYECTBA MPAKTUUYECKUX M JabOpaTOpHBIX padorT,
KOTOPBIE MPEJCTABISIOT COOON MHCTPYMEHT JOCTUKEHUS U METAPEIMETHBIX PE3YJIbTATOB
o0yueHus.

OmHuM W3 HOBBIX  METAlPEIMETHBIX  PE3YJIbTaTOB  OOYyYEHHUS  SIBISETCS
(GbyHKIHMOHATBHAS TPAMOTHOCTD, MPEJCTABIAIONAs CO00M CIIOCOOHOCTH TUYHOCTU PEIIaTh
y4eOHBIC 3a1a4M U KU3HEHHbIC TIPOOIeMHbIe cuTyaruu. [TockobKy OMOI0THSI OTHOCUTCS
K €CTECTBEHHO-HAyYHOMY OJIOKY, TO €€ W3y4eHHE MPEUMYIECTBEHHO HAIMpAaBJIECHO Ha
pa3BUTHE CIEAYIOIIUX KOMIETCHIMI: Hay4HOe OOBSCHEHHUE SIBJICHWUM, TMOHWMAaHUE
OCOOCHHOCTEM €CTECTBEHHO-HAYYHOI'O HCCIEIOBaHUS, WHTEPNpPETAlUs JaHHBIX U
WCIIOJb30BAaHME HAYYHBIX JIOKQ3aTelbCTB JUIsl TOJy4eHus BbIBOAOB. C  1elbro
(dhopMupOBaHUs YMEHUM, HEOOXOIUMBIX JIJISl Pa3BUTHS €CTECTBEHHO-HAYYHOM IPaMOTHOCTHU
oOyyaromuecsi pemniaroT MNpoOJEMHBIE U HUCCIeN0oBaTeNbCcKue 3aaauu  (KehWc-MeTo[l,
CUTYaIIMOHHBIE M KOHTEKCTHBIE 3a[a4H ).

[IpeameTHble  pe3ynbTaThl  O00y4deHUsT  OWOJOTMM  TaKkKe  00ecnedyuBaroT
dbopMHUpOBaHHE U pa3BUTUE METANPEAMETHBIX YMCHHI U HaBBIKOB (Tabuia 17).

Tabmuma 17 — @®opMupoBaHHUE METANPEIMETHBIX YMEHUH B Kypce H3yUCHUS

ouosoruu 6 Kiacca

MeranpeaMeTHbie yMeHHsl, 3a10keHHbIe B | [IpeaMeTHbIe pe3yJbTaThl 10 OMOJIOTHHE B 6 KJiacce,
npeMeTHbIE Pe3yJbTaThl 00y4YeHHUst (dopMupy0OIIMEe MeTanpeIMeTHbIe yMeHus [8]
omoJiornu B 6 kiacce [8]

OnuceiBaTh 00BEKTHI 110 33JAHHOMY IIJIaHY OnuceiBaTh OHONOTMYECKHE OOBEKTHI Ha IpUMeEpe
repOapHbIX W JKUBBIX PACTEHUN MO H300paKEHUSM,
cxemaMm, MOJENAM, MYJsDKaMm, peiabe@HbIM Tabauiam
JK3EMIUIIPOB PACTEHUN, YACTEH
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MeTanpeaMeTHbIe YMEHHSsI, 32J105KeHHbIE B
npeIMeTHbIE Pe3yJIbTaThl 00yYeHust
omoJioruu B 6 kiaacce [8]

IIpenmeTrHble pe3yJbTaThl 10 6MOJIOTHH B 6 KJacce,
dopMupYyOIIHEe MeTanpeaMeTHbIe yMeHus [8]

BrinonHsaTe npakTuyeckue u abopaTopHbIC

paboThl, uUcclepoBaTeNbCKUE paboThl ¢
UCIIOJIb30BaHUEM TIPHOOPOB M MHCTPYMEHTOB

nudpoBoii taboparopun

BBINONHATE MpakTHYECKHE U 1a0opaTopHbie paboTHI MO
Mopdoaoruu U (GU3NOIOTHH PACTCHUH, B TOM YHCIE C
IPUMEHEHHEM MHUKPOCKOIIA

BrIsBISTE IIPUYIUHHO-CJICACTBCHHBIC CBA3U

BbIABIAT NPUYMHHO-CICACTBEHHBIE CBSI3M  MEXIY
CTpoeHHEeM U (YHKIMSIMHU TKAaHEH M OpPraHOB PACcTCHUU,

CTPOCHUCM U JKUBHCACATCIIbHOCTBIO paCTeHI/Iﬁ

KnaccudunupoBate mpeamersl M0 pasHbIM
OCHOBAaHUAM

Krnaccudunupoats 4acTu pacTeHU

OOBACHATD POJib U 3HAYCHUC

OOBsICHATH POJb W 3HAUYEHUE PACTEHHM B MPUPOJE U
XO35IIICTBEHHOM JI€ATEIbHOCTH YETIOBEKa

Hcnonb3oBath  oOlLIEeHAy4YHBIE

HaO0JII0JICHUE, SKCIICPUMEHT, MOJICITUPOBaHUE,

MCTOBI:

Hcnonp3oBath  MeTOAbl  OMOJNOTMHM:  IPOBOJAUTH

Ha6JIIOIleHI/I$I 3a paCTCHUAMM, OITUCBIBATh PaCTCHHUA U UX

uHbOpMallUd U3 Pa3IMYHbIX HCTOYHUKOB,
npeoOpa3oBaHue HHGOpMALMU U3  OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO

CpaBHEHUE YacTH, CTAaBUTh MPOCTEHUIINE OMOJIOTMYECKUE OIBITHI U
9KCIIEPUMEHTHI

Brnaners nmpuémamu pabotel ¢ uHpopManuel, | Bnaners mpuémamu  paboTel ¢ OMONOTHYECKOM

(dbopMynupoBaHUsS OCHOBAHUS JUIs U3BIeUeHUs | uHQopMaruei:  GopMyIHpoBaTh  OCHOBAaHUS  JUIA

u3BJIeYCHUs] W 0000mIeHus uHPOpMAMU U3 JABYX
HMCTOYHHKOB, TPeoOpa30BbIBaTh HHGOPMAIIMIO U3 OJTHOM
3HAKOBOHM CUCTEMBI B IPYTYIO

C03I[aBaTI> IMUCbMCHHBIC U YCTHBIC COO6HI€HI/I$I

Co3naBaTh TMHUCBMEHHBIE M YCTHBIE COOOIIEHUS,

rpaMOTHO HCIIOJIb3YS MTOHATUNHBIN armapar

0O0TaHMYECKON HAyKH

JIeMOHCTpHUpOBAThH
pa3IMYHBIX HAyK

Ha IpuMepax CBA3b

JleMOHCTpHpOBaTh Ha KOHKPETHBIX IPHUMEPax CBA3b
ouonorun ¢ reorpaduu,

TCXHOJIOTUHU, NPEAMCTAMHU TYMAHUTAPHOI'O0 1HKJIA U

3HaHUSAMHM MAaTCMATUKU,

Pa3iIndYHbBIMU BUJAMH UCKYCCTBA

CobmroiaTh npaBuiia 6€30MacHOro TpyAa Mpu
paboTe ¢ TpeaIMEeTHbIM U J1aOOpPaTOpPHBIM
o0opyaoBaHUEM

CoOmroaTe mpaBuia 6e30macHOro Tpyjaa npu padbore ¢

y4eOHBIM u  71a00OpaTOpHBIM  00OPYJOBaHHUEM,
XUMHUYECKOH HOCY}IOﬁ B COOTBCTCTBHUHU C HHCTPYKIUAMU

Ha YPOKE U BO BHEYPOUHOI I€ATENBHOCTH

Takum 00pa3zom,

B xoxe peamuzauun PIrOC

2021 roma mpeayCMOTPEHO

oObeIMHEHNE B YUeOHOM TIPOIIECCe TEOPETUUECKUX 3HAHUM M TIPAKTUICCKUX YMEHUH, YTO

OTpaxkaeTcsi B TPEOOBAHMIX K MPEIMETHBIM U METanpeIMETHBIM pe3yJibTaTaM 00y4YeHus,

YBEIMYCHHBIM OOBEMOM JIAOOPATOPHBIX M MPAKTUYECKUX PpadoT,

YKOJIOTU3AIEN

COACPIKaHUA W IPpUMEPAMH IIPAKTHUYCCKOro IPHUMCHCHUA MNPCAMCTHBIX 3HAaHUN B

MOBCEIHEBHOM KU3HU.
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5. METOAUMYECKHUE KOMMEHTAPUHU K U3YUYEHHNIO TEMATUYECKOI'O
BJIOKA «CTPOEHUE N KUSHEAEATEJIBHOCTDb PACTUTEJBHOI'O
OPT'AHU3MA»

5.1. Meroanyeckue KOMMEHTAPUM K YPOKaM

CornacHo ¢enepanbHOl paboueli nporpamme [8] comepkanue Kypca OHONIOTHU B 6
KJIacCe COCTOUT U3 JIBYX TEMaTHUECKHX OJIOKOB: «PacTurenpHbIil opranm3m» u «CTpoeHue
U JKU3HENEATECIbHOCTh PACTUTEIBHOTO OpraHm3Ma». Bo BTOPOM TeMaTHYECKOM OJIOKe
M3JI0’KEHUE TeM JTa€TCs B TIOCIEA0BATEIHLHOCTH, OTPAXKAIOIIeH OCHOBHBIC (DYHKITUHU KUBOTO
OpraHu3Ma: MUTAHHUE, IBIXaHUE, Pa3MHOKECHHE, POCT, pa3BuUTHE. KaKIblii MUK ypOKOB
HaIlpaBJICH Ha PaCKPBITHE 0COOCHHOCTEH OCYIIECTBICHIS OCHOBHBIX JKH3HEHHBIX (yHKIIUN
PACTUTENBHOTO OpraHu3Ma. TpagullMOHHO PACCMOTPEHHE OPraHoOB pacTeHUs ObLIO
OpraHW30BaHO IO IUIAHY: BHEIIHEE CTPOCHHE, BHYTPEHHEE CTPOCHHE, BBITIOTHSICMBIC
bynkuun. B denepansHoit paboueit nporpamme 2023 r. oOpaiiaeTcs BHUMaHUE Ha TO, YTO
W3YYCHHE JOHKHO OCYIIECTBIIATHCS «B CBS3U C BBINOJHAEMBIME (DyHKIUsMEI» [8]. D10
oOyClaBIMBaeT HM3MEHEHHE IIOCIEI0BATEIbHOCTH M3JIOKEHUSI Y4eOHOro marepuara:
CHayaJla U3y4yaroTcsi OCHOBHbIE (DYHKIIMH, a 3aTEM OCOOEHHOCTH BHEITHETO U BHYTPEHHETO
CTPOCHHSI.

[IpuBeném mpumepsl YpOKOB, pa3pabOTaHHBIX C Y4E€TOM JAHHOTO TMOJXOJa IMpHU

HN3YUCHHUU CTPOCHUA PACTUTCIIbHBIX OPraHOB.

Tema «Ilutanue pacreHuin»
Ypox 1. BHemiHee 1 BHyTpeHHee CTPOeHHe KOPHS B CBSI3H C BbINOJIHSIEMbIMH
GyHKkuuaMU
Hean: chopmupoBarh mpeacTaBicHHEe 00 OCOOCHHOCTSAX  CTPOCHHS U
(GYHKIMOHUPOBAHUS KOPHSL.

3agaun:
1) u3yuuTh 0OCOOCHHOCTH CTPOCHHS KOPHS U (DYHKIIUH, KOTOPBIC OH BBITIOJIHSET;
2) mpoIoIkHUTh (OPMUPOBATH YMEHHE PadOTaTh ¢ TAOJUIIAMU, MHUKpPOIpENapaTaMH,

CXEMaMH U JOIIOJIHUTCIBbHBIMH HCTOYHHNKAMU I/IHCI)OpMaI_[I/II/I;
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3) dbopmupoBaTh yMeHHE OOBSICHATH 3HAUCHHE M POJIb KOpPHSA Ui OOecredeHus
MIPOLIECCOB JKU3HEEATEIBHOCTH PACTUTEILHOTO OPraHU3Ma.

Pe3yabTarsl 00yueHust

JAUYHOCNIHblE

L Pa3BUTHUC CITOCOOHOCTH o6y11a}onmxc;1 K CaMOO6p3.30BaHI/IIO;

L AKTUBHOC Y4AaCTHUC B PCIICHUHU 3a1a4 OMOJIOrMYECKOM HaIIpaBJICHHOCTH
MemanpeaMeMHble

L YMCHHC OIINChIBATH 00BEKTEHI 10 3aJITaHHOMY IIJIaHY,

L YMCHHUC BBIABJIATH IMPUYUYHMHHO-CIICACTBCHHBIC CBA3HM MCKIAY CTPOCHHCM H

(YHKIIMOHMPOBAHUEM PACTUTEILHOTO OPraHU3Ma;
o CaMOCTOSITENIbHO (POpMYIUpOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTam
IPOBEAEHHOTO HAOIIOIEHUS
npeomemmble
o XapaKTEepHU30BaTh KOPEHb KaK OpraH pacTE€HHUs, BBIACISAS B HEM pa3ziu4HbIC
YPOBHU OpTraHU3allii: TKAaHEBbIN, KJIICTOUHBIN;
o XapaKTepU30BaTh MPOLIECCH KUZHEAECATEIbHOCTA PACTUTEILHOTO OpraHru3Ma:
MOTJIOIIEHHUE BOJIbl, MUHEPAJIbHOE MUTAHUE PACTECHUM;
o BBITIOJIHSTH JJA0OPATOPHBIE pa0OTHI 110 MOP(OJIOTUN PACTEHHIA.
Tun ypoka: KOMOMHUPOBAHHBIN.
OobopynoBaHme: pa3gaTOYHbIN MaTEpPHUall, MUKPOIIPENAPATHI, TPOEKTOP.
®opmbl padoThl: (poHTANIbHAS, TPYIITIOBAs, MHIUBUTyaJIbHAS.
Xoa ypoka
1. OpraHu3anuoOHHO-MOTHBAIMOHHBIN TN
Yuurenb BBIBOAMT Ha 3KpaH NpoekTopa (parMeHT Bujaeoposinka [64]. 3arem
opraHuzyeT (GpoHTAIbHYIO Oecely C OOY4YalOIIMMUCS C IIEbI0 BBIICICHUS OCHOBHBIX
(GyHKIMIA, KOTOPBHIE BHITIONHSAET KOPEHBb B PACTUTEIILHOM OpTraHU3ME.
Bonpocut 0ns 6ecedwi:
1. Ecnu cpaBHUTH PYHKITMOHAII PACTUTEIHHOTO OPraHU3Ma C JIOMOM, TO Y€M B 3TOM

noMe sABIsieTCs KopeHs? (DPynoamenm.)
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2. Kakue (yHKIMU BBINMOJHAET KOPEHb B pacTUTENbHOM opraHusme? (Onopuas
QYHKYUs, noueenHoe NUMAHUe pPACMeHUs 34 CYEMm NOo2NoWjeHUss U3 No4ebl 600bl C
PACMBOPEHHBIMU 8 Hell MUHEPATIbHBIMU 8eUeCmB8aml, NPosedeHUe deuecms K nooezy.)

Yyutenr 0000HIa€T TMOJYYEHHBIE OTBETHI M (QOPMYJIHUPYET BBIBOJ: KOPEHb
3aKpEIUISIET PACTEHUE B IOYBE U OCYILIECTBIIIET BOJHOE U MUHEPAJIbHOE MUTAHKE.

2. IlpoueccyajibHO-COAEPKATEIbHbIN dTAI

[TocMoTpeB BuACOpONMK Yypoka «30Ha KopHsA. KopHeBbie Bojockn» [64],
0Oy4JaronIuecs: 3HaKOMSITCS C 0COOEHHOCTAMH MUKPOCKOIMYECKOTO CTPOEHUSI KOPHSL.

3aoanue obyuarowumcs:

1. Nzyuute cxemy «OcHOBHBIC 30HBI KOpHA W uX ¢GyHKum» (PucyHok 17).
VY cTaHOBUTE COOTBETCTBUE MEKY 30HAMU KOPHA U (PYHKLIUSIMHU, KOTOPBIE OHU BBITIOJIHSIOT.

3anonauTe TadaHIy «OCOOCHHOCTH (DYHKITMOHUPOBAHMS KOPHs» (Tabmuia 18).

30Ha NPOBCACHNA ~

| MOCTYIICHHUC B KOPCHB BOJIBI |
M MHHCPAILHBIX BCIICCTR

30H3 BCACHIBANHA JAUMTA BEPXYIIKH KOPHS

KOPHEBRIC BOAOCKR YBEIIHHCHHUE KOPHS B JUIMHY

30Ha pocTa

30Ha JAC/ICHHSA NOAHATHE BOIBLI B cTCOeAb

.20,

~— KOPHEBOH YEXJIHUK

Pucynok 17 OcHOBHBIE 30HBI KOpHS ¥ UX QyHKIHH [65]

Ta6muua 18 — OcobennocTy GyHKIUOHUPOBAHHUS KOPHS'

DyHKuUA Pacuu¢poska Kak Benymasi TkaHb B Ocobennoctu
KOpPHA JAOCTUTAETCS peanu3anuu TKAHU
bysHxuun

! 3,[[601: " JaJIEC KYPCUBOM IIOKAa3aH MPUMCEP 3alIOJITHCHHUA Ta6J'II/II_ILI
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OnopHas ObecrieunBaeT 3a cuém | ObpazosamenvHas Cocmoum u3
3aKperieHue yeenudenus MeNKUX
pacTeHus B [I0UBE | pasmepa u MOHKOCMEHHbIX

Konu4uecmada K1emoK
KOpHell

Munepanvnoe u | ObecneunBaeT bracooaps Illokposnas Knemxu umerom

600HO€e numanue | MOCTYIJICHUE obpazosanuio 8bIPOCbL —
BOJIbI C | KOpHegbIX KopHegble
pPacTBOPEHHBIMU B | 8010CKO8 8010CKU
Hel
MUHEPATbHBIMU
BElIECTBAMHU B
pacteHue

[Ipu mnocnenyromeM OOCYXKICHUM OO0ydaliuecs I0J] PYKOBOJICTBOM YUHUTENS
KOPPEKTUPYIOT 3aI0JHEHUE OTJIEIbHBIX rpad TaOIULIbI.

2. Paccmotpute mukponpenapat «lIpononbHblii cpe3 kopHsa». CaenaiTe pUCyHOK B
TeTpagu «MUKPOCKOIIMYECKOE CTPOCHHE KOPHS», yKa3aB OCHOBHBIE 30HBI KOPHS U
(GyHKIMH, KOTOPHIE KaXKJasi U3 HUX BBITIOJHSIET.

Memoouueckuii kommenmapuii. MOXXHO POBECTH JabopaTopHyto padoTty. [Tpumep
odopmileHUs TpeICTaBlIeH B pa3aene 9.3 «MeTonnyeckue KOMMEHTapUH K OPTaHn3aluy U
MPOBEJCHUIO JTa0OPATOPHBIX padOT» TaHHBIX METOJUUYECKUX PEKOMEHAIHI.

3. OueHo4HO-pedieKCUBHBII dTAI

OOyuaroiuecs 3HaKOMSTCS CO CHUMKaMH Pa3u4HbIX 30H KOpHs (Pucynok 19) u
BBITIOJHSIOT 3aJ[aHMs] YIUTETIS.

3aoanus ons obyuarowuxcs:

1. [Tognumure Ha3BaHUE 30H, MPEICTaBIeHHbIX HAa Prcynke 18.
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Pucynok 18 Ctpoenue 30H KOPHS 1O MUKPOCKOIOM [66]

2. Ormerpre Ha pucyHke 19 ocHOBHbIE 30HBI KOpHA. B cimydae 3arpymaHeHus

paccMOTpHUTe elg pa3 cxemy Ha pucyHke 17.

Pucynok 19 Ipopacraroriiee cems [66]

[Toq pykoBOACTBOM y4HTENs, OOydarompecss 00OOIA0T IMOJYyYEeHHBIC 3HAHUS H

3aIoJHSIOT macnopT kietku (Pucynok 20).
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OcHoBHBIE CIPYRTYPHBI€ 3JI€MEHTHI H HX ¢_\'HKHBH

C‘I‘pOéHHé KJICTKH PacTCHHA
N¢ Ha Hassanue | OyHKUMKM

pUCyHKe

W e

=

Knetxa pacronoxena rmo "agpecy'":
Trann
3ona

Opran

OcunoBHag GyHKIAA KICTKH

Pucynok 20 CTpoeHue KICTKH BCAChIBAIOIIEH 30HbI KOpHs [66]

Takum o0pa3oM, B XOJI¢ BBINOJIHEHUS MPEACTABICHHBIX 3aJaHUN y 0Oydaroniuxcs
chopMupyeTcs IPeICTaBICHUE O POJIM OTAEIBHBIX 30H KOPHSI B OCYIIIECTBIIEHUH ITPOLIECCOB
AKU3ZHENIEATEIbHOCTH PACTUTEILHOIO OPraHU3Ma.

4. lomamHee 3axanue. ChopMynupyiTe NMCbMEHHBII OTBET HAa BOIIPOCHI:

1. Uto Oyzer, ecnu MOBpPEIUTh BEPXYLIKY KOpHS?

2. Ilouemy KOpeHb pacTET BHU3?

3. CymmapHas JUIMHA BCEX KOPHEH YETBIPEXMECSYHOIO PACTEHUS O3UMOUN pPKHU
coctaBisier Oosiee 619 kM (Cc y4€ToM KOpPHEBBIX BOJOCKOB). [louemy mnnHa KopHEH
pacTeHus, OOMTAIONIEr0 B YCIOBUSAX HEAOCTATKA BObI, KaK MPAaBUIIO, HAMHOTO 0OJIbIIE, YEM

pa3Mep HaI3eMHOM YacTHU 3TOTO pacTeHUs?

Ypok 2. Oco0eHHOCTH BHYTPEHHEr0 CTPOEHMS JIUCTA B CBSI3M C
BBINOJIHSIEMbIMU QYHKIMAMHA
Hean: chopmupoBarh mnpencraBieHue 00  OCOOCHHOCTSX  CTPOCHHS U
(YyHKIIMOHUPOBAHUS JIUCTA.

3agaum:

1) M3y4UTh OCOOCHHOCTH CTPOCHUS JIUCTA B CBA3H C BBIMTOJHACMBIMHU (DYHKITUIMHU,
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2) MPOAOIDKUTH (OPMUPOBATh YMEHHE PadOTaTh C TaOJIMIIaMH, MHKpOIPENapaTaMH,
CXEMaMH U JIONOJHUTEbHBIMU UCTOYHUKAMH HH()OPMALINY;

3) OOBSICHATH 3HAYCHWE W  POJb JIUCTAa ISl OOECIEYCHHS  IMPOIECCOB
KU3HEJIEATEIbHOCTH PACTUTEIBHOTO OPraHU3Ma.
Pe3yabrarhl 00yuyeHus:
JIUYHOCMHbIE
o IUIJAHUPOBAHWE JEWCTBUM B HOBBIX CHUTyallUsiX HAa OCHOBE 3HAHUU

OMOJIOTMYECKUX 3aKOHOMEPHOCTE;

o OpUEHTAalLs Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MTPEICTABICHHUNA
Memanpeomemmbie
J yMeHHE paboTaTh € OHOJOrMYecKOM HH(pOpManuen, NOJydYeHHOU U3

pa3IMYHBIX UCTOYHUKOB HH(POPMAIIIH;

o yMeHue 00001aTh [JaHHbIE, MPEACTABICHHBIE B Pa3JIMYHOM BHJIE:
rpaduyeckom, TaOJIMYHOM, TEKCTOBOM;

J YMEHHE IJIaHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, ONPENEISITh CBOIO
POJTb, paCIPECISITh 3a1a4l MEXKIY WICHAMU KOMaH IbI

npeomemmble

. XapaKTepu30BaTh JIMCT KaK OpraH PAcCTECHUs, BBHIACNAS B HEM pa3iIHyHbIC

YPOBHU OPTraHU3alMN: TKAHEBBIN, KJIETOYHBIN;

o OMHCHIBATH CTPOCHHUE M KU3HEACITEIIPHOCTh PACTUTEIIBHOTO OPTraHu3Ma;
o XapaKTepU30BaTh MPOIIECC BO3IYIIIHOTO MUTAHUS PACTECHUS;
o NPUMEHSTh OMOJIOTUYECKHE MOHSTHS: (HOTOCUHTE3, ME30(UIUI, COCYIUCTHIN

IIy4YOK, KOXKULIA, YCThULIA;

o BBISBIIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M MEXKAY CTPOCHUEM JIUCTAa U
BBITIOJHAEMBIMU UM (DYHKIIHSIMH.

Tun ypoka: KOMOMHUPOBAHHBIN.

OO0opynoBanme: pa31aTo4yHbIi MaTepuall, MUKpOIIPENapaThl, IPOEKTOP.

®opmbl padoThl: (pOHTANIbHAS, TPYIIIOBAs, UHANBUYAJIbHAS.
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Xoxa padoTbl

1. Opranu3auMoOHHO-MOTHBALMOHHBIN JTAI

Yyautenb opranuszyer oeceny:

1. I3 KakuX CTPYKTYp COCTOUT PACTUTEIbHBIA OPTaHU3M?

2. KakoBa ocHoBHas ¢hyHKIIHS TcTa’?

3. Ecnu cpaBHUTH (PYHKIIMOHANI PACTUTENIBHOTO OPraHU3Ma C JJOMOM, TO YeM B ATOM
JIOME SIBJIIETCS JIUCT?

Yyutenb, 0000mas OTBETH O0yYaronuxcsi, (GOPMYIHPYET BBIBOA: JHUCT — 3TO
KBapTUpPa, B KOTOPOW MPOUCXOIAT TAKHE OCHOBHBIE MPOLECCHI KU3HEAECATEIbHOCTH, KaK
JIbIXaHHE, BO3YIIIHOE MUTaHUE — (DOTOCUHTE3.

2. IIpoueccyajibHO-COAEPKATEIbHBIN ITAI

Memoouueckuii kommenmaputi. Knacc nenutcs Ha rpymnmbel. Kaxkngas rpyra
MoJy4YaeT OMUCAHUE OJHOTO U3 OMBITOB, MPOBOAUMBIX C IEJIbI0 U3YUYEHUS 0COOCHHOCTEH
dhoTocuHTE3A.

OOyuaronuecs 3HaKOMSITCSL C JOTIOJIHUTEIIbHBIMU MaTepuaiaMu, B KOTOPBIX JaHbI
OTMCAHUS OIBITOB, TPOBOJAUMBIMU PA3TUYHBIMU YUYEHBIMU B Pa3HbIE UCTOPUUECKUE IITOXU:

1. Sl batuct Ban I'enmbMoHT (1579-1644 r.) mpoBoaun cienyromuid onbit. OH
BBIpaIIMBAJl B OpaHkepee MBYy B ropiike. [lepen Hauamom ombiTa Y4€HBIM B3BECHIJI BEC
rOpIlKa, TOYBbI U OT/IEJIBHO CaXKEHIIa IepeBa. B TeueHnH MATH JIE€T UCCIeA0BaTENb MOJIUBAI
JIepeBO BOAOM. 3aTeM CHOBA BCE B3BeCHI. OKa3anoch, YTO BEC UBBI YBEIUYWIICS Ha 74 KT, a
ITOYBBI YMEHbIIMICS Ha 60 T.

2. Ixo3ed Ilpuctou B 1771 romy mpoBEN CIEAYIOMMN OIBIT: MTOMECTHI MBI U
pacTeHHE B OJMH 3aKPBITBIA COCY/l, @ B IPYTrOd TOJILKO MbIIIb. (OKa3alioch, 4TO B COCY/IE
rjie ObUIO pacTeHHE, MBIIIL BDKUIIA B TEUCHHE JTHS, @ HOUbIO norubana. B cocyne, rae He
OBLJIO pacTeHus1, OHA Morubdasna B TeYCHNE HEKOTOPOTO MTPOMEKYTKA BPEMEHHU.

3. K.A. Tumupsizen (1843-1920 r.) moMecTu1 pacTeHHE HA HECKOJIBKO JHEH B TEMHOE
MeCTO. 3aTeM Ha OJHOM U3 JINCTHEB 3aKPEMU HEMPO3pAaYHbIE MOJIOCKU U MOCTABUII €r0 Ha
ceet. CrycTst Tpu 9aca, cpe3all JINCT U CHsUT ¢ Hero nosiocku. [locnenoBarensHo 06paboTa
ATOT JIUCT: KUIISITKOM, TOPSYMM CIIUPTOM U PACTBOPOM io/1a. BbUin moyueHbl ClaeayroIme

pPEe3yJIbTaTHI:
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A) yacTp JMcTa, KoTopas Oblila 3aKpbhITa OT CBETa, HEMHOIO OKpacuiach HOJIOM B
JKEJITBIN 1BET;

b) oTKpbITas yacTh JIMCTAa OKpACUJIACh 10JIOM B CUHUM IBET.

Kaxxnas rpynna 3HaKOMUTCS C OMMCaHUEM OIbITa U GopMynupyeT BbiBOJ. [locie
00CYyXIeHHsI PE3yJIbTATOB, IOJIYYEHHBIX B IPyIIax, yYuTeIb 0000IIaeT OTBETHI U IOMOTAET
oOydJaromumcsi caenath BbIBOABL. [Ipy 3TOM oOuYeHb BaXKHO H30€XKaTh YHNPOIIEHHOU
TPaKTOBKH (POTOCHUHTE3a, UCKAXKAIOIIEH CYITHOCTh IAaHHOTO Ipoliecca.

Memoouueckuii kommenmapuu. K coxaneHuro, B METOJIUYECKON JUTEpaType
BCTPEYAIOTCSI OITMOOYHBIE YTBEPKICHUS O TOM, YTO «(POTOCUHTE3 MPOUCXOIUT TOJIBKO Ha
CBETY»; «B pe3yibTaTe GOTOCUHTE3a 00pa3yeTcst Kpaxmai» U psal Apyrux. BaxkHo oOpaTuTh
BHUMAaHHE yYallluXCcs Ha CIEAYIOIINE MOMEHTHI:

1. Jlna mporekaHus npouecca GOoTOCUHTE3a HEOOXOAUMBI BOJA, YIIIEKUCIBIN I'a3 U
sHeprus cBera. ICTOYHUKOM cBeTa MOXKET ObITh HE TOJIbKO COJHIE, HO U HCKYCCTBEHHOE
OCBEIICHHUE.

2. CHauana pacTeHHS YJIaBIMBAIOT DHEPTHUIO COJHEYHOTO (MM HCKYCCTBEHHOTO)
CBETa U IPEBPAIAIOT €€ B XUMHUYECKYIO 3Hepruto. [Ipu 3ToM BbIIEIsETCS Ta3 KUCIOPOJ,
HEOOXOUMBIN U1 JbIXaHUS )KUBBIX OPTaHU3MOB.

3. Houbto B KJIETKaxX pacTeHuil oOpasyercs (CHHTE3upyeTcs) Tiroko3a. YacTe 3Toit
TJIFOKO3BI TIPEBPAILlaeTCsl B KpaxMall U 3amacaeTcsl B KIyOHsX, TUI0aX, CEMEHaX PacTeHUH.
Hpyras 4acTp B BHJE BOJHOIO PACTBOpPA IOCTYMNAET K PAa3JIMYHBIM OpPraHaM M TKaHSIM
pacTeHusl.

Janee yuutenb OpraHu3yeT I'PYNIOBYI pabOTy C MOCIEIYIOIIMM KOJUIEKTUBHBIM
00CYXIIEHUEM.
3aoanue ona cpynnwot 1

1. U3yuuTe BHEIIHEE CTPOEHUE JIUCTA MO CXEME Ha pUCYHKe 21. YKa)uTe OCHOBHBIE
CTPYKTYpBI JIUCTA HA repOapHOM MaTepuaye WM Ha KaKOM-TMOO KOMHATHOM PAacTeHHH.

3apucyiTe JTUCT PACTEHUS B TETPAIH U CAEIANTE HEOOXOIUMBIE TTOITUCH.
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JlncTosas nnacTuHka

NG

Pucynok 21 Brernnee crpoenue aucra [67]

2. Onumute GYHKIIUKA OCHOBHBIX CTPYKTYp JIUCTA.

JIucroBas miacTUHKA:

Kuaku:

Yepemok:

Memoouueckuii kommenmaputi. Y4IuTeab TpeajiaraeT 00y4aronuMcsl CXeMaTUIHO
3apUCOBATh CTPOCHHUE JINCTA, TIOMUCATH €r0 OCHOBHBIC CTPYKTYPHBIC YaCTH C YKa3aHHEM
ux (Qysakmuu. [lo pesyapraTam rpynmoBoid paOOThl  MPOBOJUTCS OOCYKIECHHUE,
KOPPEKTUPYIOTCSI OTBETHI.
3aoanue ons cpynnot 2

1. Uzyuute BHyTpeHHee cTpoeHue iucta (Pucynok 22). 3anonnurte Tabiuiry « Tumsl

TKaHel JucTa U ux GyHkuum» (Tabdnuna 19).
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Mexanngeckue 4 Cocyam nucra

BOJIOKHA

CuroBujiHbIe
TPYOKU

Hunra
Croaduaras JaucTa

TKaHb
s Bepxusasa
KOXuua
I'yGuarasn
TKaHbL
Hmwxuan
KOMHUa

BoagyxonocHble

—m,
RS iy Yo | “=~3ampIkalomMe
OJOCTH L5

Yernuua KJICTKH

Pucynok 22 Cxema BHYTpEHHETO CTpoeHus Jrcra [68]

Ilpumeuanue. I'ybuatas u crojmOuyatasi TKaHb JIUCTa IPEICTaBISIIOT COOOM BapHUaHTHI
OCHOBHOH TKaHHU. B nuTepaType Takxke UCIOIb3YIOTCS TEPMUH Me30QuUL.

Tabnuna 19 — Tunsl TkaHe# 1ucTa u uX QyHKIIUU

Tun Tkanu Yro obpasyror DyHKIUH
Ilokposnas BHEWIHSS. YACMb TUCMA — 3awuwaem HympeHHIO 4acmy JUCad Om
BEPXHSSL U HUNCHAS KONCUYA HeONa2onpUusmHo20 6030€liCsUsl OKpylcaroujeli
(anudepmuc, snudepma) cpeobl; yuacmeyem 6 2a3000MeHe U UChapeHuu

OcHoBHast MKAHb | MAKOMb AUCA MedHcOy 08yMs | pomocunmes, 2a3000MmeH
(cmonbuamas u CROSAMU KOHCULDBL

2youamas)
Ilposooswas 6 cocmaee cocyoucmo- npogeodeHue 800bl U pacmeopEHHbIX  Hell
BOJIOKHUCTNO20 NYUKA (HCUTKU) | MUHEPATbHBIX COJlell K TUCTTY,
npoeedenue pacmeopa OpeaHUYecKux eujecmea
om aucma
Mexanuueckas 6 cocmasge cocyoucmo- MeXaHu4ecKkas noo00epiHcKa MASKUX MmKaHeu

BOJIOKHUCTO20 NYUKA (HCUTKU) | TUCMA, €20 KAPKAC; NPUOAom IUcmy npoYHoCms
u ynpy2ocmo
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3aoanue ona cpynnwvt 3
1. PaccMoTpuTe cTpoeHne HIKHEH KoxuIpl ducTta (Pucynok 23). 3apucyiiTe oHO U3

YCTBHIL.

’ PéyHSK 23 MHKpoﬁpenaaT'«Kaxmu; J;I/ICTa; [6@] |
2. Ucrnonb3ys TekCcT ydeOHWKA, OMUIIUTE OCOOEHHOCTH CTPOEHUS YCTBUYHOTO
anmapara, CBsI3aHHBIE C €r0 (PYHKIIMSIMH.
3aoanue ona cpynnot 4
1. Ha pucynke 24 mpenctaBiieH OKpalleHHbIM MHKporpenapar «JIMcT xkamenuny.
BcraBbTe HOMEpa, KOTOPHIMU 0003HAUEHBI !

[J — koxwuna, L1 — cocymucTsiii mydyok, L] — cronbOuaras Tkanb, [1 — rybuaras TkaHb.

Pucynok 24 Mukponpenapat «JIuct kamenun» [70]
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2. Uzyunte pucyHok «Cxema MepeMelleHUss OCHOBHBIX BEIIECTB B JUCTHAX»
(Pucynok 25). Vkaxkwure, CTpelKaMH Kakoro IiBera (KpacHOTO, CHHETO HIIU 3CJIEHOTO)
MOKa3aHO MEePEABUKEHUE PA3TMIHBIX BEIIECTB B JIUCTE:

A) niepeMeIeHue BOIbI

b) nepemenienue yriekucaoro rasa

B) nepemenienue kucnopoaa

‘.
bl H:Q"“
- N “b..llw.&w

3!}"; ,},mm CroaGuaras

.. TKaHb

I'ybuaras

TKaHb

3aMsIKaoume Koxuua

Pucynok 25 Cxema repeMerieHnss OCHOBHBIX BEIIeCTB B JucTe [71]

3aoanue ona zpynnwt 5

1. IToBepXHOCTh JUCTHEB PA3JIMYHBIX BUAOB pAacTEHUWH HeoauHakoBa. OHa MOXKET
OBITH TJIAJKON, MOPIIUHUCTOMN, KICHKOW, UMETh BOCKOBOW HAJET, YEHTYWKH WU JPYTHC
0coOeHHOCTH. PacTeHust mpruoOpeTaroT 3TH 0COOEHHOCTH, IPUCIIOCAOINBASCH K YCIOBUSIM
OKpYyKarolien cpenbl. PaccMoTpuTe n3o0pakeHust TpEX pacTeHM: KparuBhbl, y3aMOapCcKon
(duanku (CEHIOIMN) U BepOCHBI. Y KaXXJOT0 U3 HUX HA TMOBEPXHOCTH JUCTHEB MUMEIOTCS
BOJIOCKH — OCOOBIE€ BBIPOCTHI KJETKM KOXHIBI JHcTa. Onpenenure, Kakyro (QYHKIHIO

BBIMOJIHAIOT BOJIOCKH KaXKJI0TO U3 ITUX paCTEHUI. BriuimTe OTBETHI B CTPOKY 3.
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1| KpanuBa aByaomMHas Y3ambapckas ¢puaaka BepOena

2

3

4 | 3anoansemcs nocne | Bonocku markue, y | OTaenbHbie XpYIIKHE
npoumenus meKcma | HEKOTOPBIX COPTOB | BOJIOCKH, TOJIbIE BHYTPH;
«llouemy Kpanuéa | 00pa3yloT  JOCTAaTOYHO | MIPH 00J1aMBIBaHUHT
areorcemes? y» T'YCTYIO OMyIIEHHOCTD BBIICTISIIOT ~ apOMAaTHYIO

Naxy4yro KHUIKOCTb
5

Ipumeyanue: MIMIOCTPATUBHBIN PsIJI COCTABIIEH 110 MaTepuaiaM OTKPBITBIX HHTEPHET-PECYPCOB

2. IIpouwntaiite Texct «[loueMy kpamuBa xoKETCA?». 3aMOTHUTE TYCHKY B CTPOKE
4, onucaB CTPOEHHE BOJIOCKA KparnuBbl. OTBEThTE HA BOIIPOCHI TIOCIIE TEKCTA.
Texcr. [louemy kpanusa xxércsa?
Bpsin nu HailA€TCcss XOTh OJMH YEJIOBEK, KOTOPBIN Obl HU pa3y HE OXKErcs O KparuBy.
O xapakrepe 3TOro pacTeHHsl FTOBOPUT Jake €€ BUAOBOE HA3BaHUE — KpaluBa >KIydas.
[Ipo3paynble BOJOCKH Ha MOBEPXHOCTH JIMCTHEB U CTEOJIEH 3TOT0 paCTeHUs XOPOIIO BUIAHBI
0e3 synel 1 MUKpockona. Ho 4ToObl OHATH, YTO NMPOUCXOIUT, KOTJA Mbl HEOCTOPOKHO
3aJleBaeM KpaluBy, HEOOXOAMM MHKPOCKOI. JKryduil BOJIOCOK MOXO0X Ha XPYHKYIO

3alassHHYI0 aMITyJTy ¢ TOHKOM TIEPEMBIYKON U KPOIICYHBIM IapuKoM Ha KoHIle (PucyHok 26).
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HpEJICTaBICHHBIX HAa MeXIyHapoIHbIi KOHKypc MukpodoTorpaduu B 2012 roxy Nikon Small World
2012 [63]

BHyTpun HaxomuTcs IKUIKOCTh, MpPEACTaBIAIONIas COOON CIOXKHYIO CMeCh —
HACTOSIIMK OOKUTAIONTUN «KOKTEby. Ocobas posb MPUHAIICKUT JIBYM BEIICCTBAM:
MYpAasbUHOU KUCI0me, BBI3BIBAIOIICH XUMHYECKUWA OXKET, U cUCmamuH)y — OIHOMY H3
[JIABHBIX DJIEMEHTOB, BBI3BIBAIOIIUX aAJUIEPTMUECKYI0 peakiuio y uenoBeka. I[lpu
CONIPUKOCHOBEHUH C KOXKEW )KMBOTHOTO IIAPUK JIETKO OTJIAMBIBAETCS, OCTPBIE Kpasi aMITyJIbI
MPOKAIBIBAIOT KOXKY. MSTKOoe OCHOBaHHME BOJIOCKA TYT K€ cpabaThiBaeT Kak Pe3nHOBas
rpylia, BIPHICKUBAS SIIOBUTYIO KUJIKOCTh B PaHKY.

OO6XErmuck 0 KpanuBy, HE pyraiiTe pacTeHHE — OHO HE HamaaaeT, a 3alluIacTcs.
3anoMHHTE, KaK OHO BBITJIAJIUT U 00XOJIUTE CTOPOHOM.

A. Halimute B Tekcre mH(pOpMaImio, OOBICHSIONIYIO MPHUHIMI PaOOTHI JKTydero
BOJIOCKA KPaIuBBbl.

b. Kak cBenieHns 0 cocTaBe Krydei >KUJIKOCTH MOTYT IMTOMOYb YMEHBIIIUTD JKCHUE
MOCJIE€ KOHTAKTa C KparnuBoi?
3aoanue ona zpynnot 6

[IpounTaiiTe 3anKcCh, CACIAHHYIO YYEHUKOM B IOJICBOM JTHEBHUKE IO BPEMS JIETHEU
3KCKypcuu. OTBETHTE HA BOIIPOCHIL.

«18.07.2023, 12.35 4. HeGo 6e3001auHO€, BETpa MOUYTH HET.


https://www.nikonsmallworld.com/galleries/2012-photomicrography-competition
https://www.nikonsmallworld.com/galleries/2012-photomicrography-competition
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B monnpens Temmeparypa Bo3ayxa mojHsuiack g0 +25°C. Mbl pemunau caenaTth
OCTaHOBKY U HEMHOI'O OTIOXHYTbh IIOJ PACKHIUCTON KPOHOU cTaporo kiéHa. Kak xopomio,
YTO KPOHA JepeBa Takas rycras — y HOJHOXKbs CTBOJIA MPOXJIaIHAS T€Hb. ECiN MOCMOTPETh
BBEPX, JIUCThs AE€PEBA HATIOMUHAIOT MO3auKY.»

1. OOBscHUTE, TOYEMY MOIOOHOE PACIIONIOKEHUE JIUCTHEB B MMPOCTPAHCTBE MOTYIHIIO
Ha3BaHUE «MO3aukn»? biaromaps Kakoi 4aCTH JIUCT MOXKET U3MEHATh CBOE MOJIOKEHUE T10

OTHOIICHHUIO K MMagaromuM COJIHCYHBIM nyan?

2. KakoBo 3Ha4yeHMe JUCTOBOIM MO3auku Jist pactenuii (Pucynok 27)?

Pucynoxk 27 JlucroBas Mo3auka gepesa [72]

3. OueHo4Ho-pedieKCUBHBIN ITAI

[To pe3ynbraram rpynmnoBoi pabOThl YUUTENh OPTaHU3YET 0OCYKIEHUE U TIOMOTaeT
YYaIMCsl HAUTH U UCTIPABUTh BO3MOJKHBIE OITMOKH B OTBETaX.

4. JlomamniHee 3ajaHUAe

1. Nzyunte pucyHok «CTpOeHHE YCThHIIA K 00pa3yIoNKX ero Kietok» (Pucynox 28).

3arnoJiHuTe «MACIIOPTHBLIC TaHHBIC» paCTHTeHBHOfI KIJICTKH.
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DI'[:}CIEHHE YCTEMLUE M DEpEHFPDLU,HX 2ro KneTok e Ha HazsaHue | DyHHEULMK
PHCyYHEE

1

2
3
i

YCTEMUE PACNONOHEHEl MO "aopecy’:

THEHB

Cpran

OcHOBHEA dYHHLMA YCThML,

Pucynok 28 CtpoeHue ycTbuIla U 00pa3yromux ero kietok [73]
2. Tlouemy cTpoeHHe nHMCTa BO MHOTOM 3aBHCHT OT YCIOBHUH MpPOU3PACTAHUS

pacTeHuii?

Tema «Tpancnopr BeecTs B paCTeHUID)
Ypok 3. CBsi3b KJIETOYHOI0 CTPOEHUsI cTedJIs ¢ ero QyHKIUAMHA
Hean: chopmupoBarh mpeactaBieHue 00 OCOOEHHOCTSAX  CTPOCHUS U
(YHKIIMOHUPOBAHUS CTEOIIA.

3amaumn:

1) u3y4uTh 0OCOOCHHOCTHU CTPOCHUS CTEOJISI B CBSI3U C BBITIOIHICMBIMU (DYHKITHSIMH;

2) mpoaokUTh (OPMUPOBATH YMEHHE PabOTaTh ¢ TAOJUIIAMU, MHKpOIpErapaTaMH,

CXEeMaMH;

3) dbopmupoBaTh yMEHHE OOBSICHATH 3HAUYECHHUE M POJb CTEOAs a1 oOecredeHus
MIPOIIECCOB KU3HEACITSIILHOCTH PACTHTEIILHOTO OpraHUu3Ma.
Pe3yabTatbl 00yueHus

JAUYHOCNIHblE

° yMEHHUE aJIeKBaTHO OIICHUBATh U3MEHSIONINECS YCIOBHsI YU4eOHOM 3a/1a4u;

L AKTHMBHOC y49aCTUC B PCIICHUUA 3a1a4 OMOJIOrNYECKOM HaIIpaBJICHHOCTH,
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o OpHMEHTALMsI HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IIPEACTABICHAN
Memanpeomemmbie

o YMEHHE 3aIlIOMUHATh U CUCTEMATU3UPOBATH MOJYYEHHYIO HHPOPMAIIHIO;

o YMEHHE NTOHUMAaTh U HMCIIOJIb30BaTh MPEUMYIECTBA KOMaHIHONW pabOThl MpH

PCUICHUHU KOHKpCTHOﬁ OMOJIOTHYECKOU 3aJa4n,

o YMEHHE COCTABIIATH OMMMCAHNE OOBEKTOB 1O 3aJaHHOMY IUIAHY
npeomemuble
o XapaKTepHU30BaTh CTEOCTh KaK OpraH PacTEHUS, BBIICAS B HEM Pa3IMIHbBIC

YPOBHHU OpraHU3alINHN: TKaHeBLIfI, KHGTOquIﬁ;

L OIIUCBIBATL CTPOCHHUC U ) KUZHCACATCIBHOCTD PACTUTCIIbHOI'O OpraHU3Ma,
L XapaKTCPHU30BaTh IIPOLCCC TPAHCIIOPTA BCIICCTB B PACTUTCIIBHOM OPraHHU3MC;
L CpaBHUBATh BapHaHTbl CTPOCHHA OJHOIO M TOI'0 XC OpraHa paCTCHHUA U

CBS3BIBATh OCOOCHHOCTH CTPOCHHMSI OPT'aHa C BBITIOJIHSIEMBIMA UM (DYHKITUSIMU.

OobopyaoBaHme: pa3gaTOYHbIN MAaTEPHUall, MUKPOIIPENAPATHI, POEKTOP.

®opmbl padoThl: (pOHTANIbHAS, TPYIIIOBAs, HHANBUyaIbHAS.

Xoxa ypoka

1. Oprann3auMoOHHO-MOTHBALMOHHBIN JTAI

VYuurens opranusyet 6eceqy ¢ 00y4JaroUUMUC:

1. Ecnu cpaBHUTH (YHKIIMOHAT PACTUTEIHLHOTO OpraHU3Ma C JOMOM, TO YEM B ATOM
nome siisieTcs creoenb? (Jlugpm wnu necmuuya.)

2. 3a cy€T yero OCyIIECTBISETCS POCT pacTeHusi? (Pocm obycnoenen ysenuuenuem
KOIUYecmaa u pazmepos Kiemokx.)

3. Kakas TkaHb OTBe4aeT 3a Impouecc pocta pacteHus? (Pocm pacmenus
obecneuusaemcs 06paA306amMebHOLU MKAHLIO — MEPUCMEMOIL.)

3. Tlouemy ctebenb Ha3bIBAlOT OCEBBIM OpraHoM pacteHus? Kakue (yHKIuM oH
BoINONHSET? (OnopHyto, mpanchopmuyio, 3anacaowyio.)

Memoouueckuii kommenmaputi. B xone Oecenpl, yuutelb (PUKCUPYET Ha JIOCKE
OCHOBHBIC (DYHKITMHM CTEOJIsA, a 3aTeM MpeajaraeT pacCMOTPETh OCOOCHHOCTH CTPOCHUS

cTels paCTCHUA B CBA3U C BBIIIOJIHACMBIMHA (bYHKHHHMH.
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2. IIpoueccyajibHO-COAEPKATEIbHBIN ITAI

OOyuaromuecs BBIOTHAIOT J1a00paTopHy0 paboTy «BbisBlieHUE TEpeIBUKCHHUS

BOJBI M MHHEPAJbHBIX BEHIECTB B JpeBecwHe» (cM. pasmen 5.3. «MeToamueckue

KOMMCHTapHUHU K OPTaHU3aIUK U TIPOBEICHUIO JJAOOPATOPHBIX padoT»).

[To oxoHuanuu pabOTHl yuWTENb MpeajaraeT OO0y4aroUIMMCsl Ha3BaTh KIIIOUEBBIC

CTPYKTYPBbI, OTBEUAOIIIKE 3a TPAHCIIOPT BOABI B pacteHuu. (Cocyowst (mpaxeu) u mpaxeuowvt

Opesecunbi.)

B xone mocnenyroeit mapHoit paboThl 00yJarOITHECs BHITTOIHSIOT 3a1aHUS YIUTEIIA.

3aoanus ons pabomul 00YUAIOWUXCL:

1.Onpenennite OCHOBHBIE HAMPABIEHUS POCTa CTEOJISI U PACIIONIOKEHUE MEPUCTEM B

HéM (Pucynok 30). 3anonaauTte Tadbimiy «Poct pactenus» (Tabnmma 21).

\
\4

P
L -
- Ny ¥/
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Pucynoxk 29 Poct pacrenus [74]

Tabnuma 21 — PocT pacrenus

OcCHOBHbBIE HaNPaBJIEHUsI POCTA
creds

Pacnosioxkenne Mepucrem

HaszBanus MEPUCTEM

Beepx

HAa KOHYe nobezos

alluKaJIbHas

B 6ok

GHYMPU 0CEBbLX OP2AHOB

JlaTepalibHas

2. OTMeThTE PaCcIOJI0KECHUE OCHOBHBIX MEpHUCTEM Ha nodere kpanussl (Pucyrnok 30).
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Pucynok 30 [ToGer kpanuBbl IBYTOMHOM (KTydeii)

3. Ucnonw3ys Pucynku 31 u 32, cpaBHuTE N300pakeHUs CPe30B cTeOIel pacTeHU

Pa3HbIX ) KU3HCHHBIX d)OpM

ApeBecuHa

} cepaleEmMHa

Pucynok 31 Cpes crebiist ApeBeCHOro pacTeHus [75]
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KOMMU3

NPCBCAALLUEE
ny40oK ‘

Pucynok 32 Cpe3 cre0i1st TpaBsiHECTOrO pacteHust [76]

Opranusyercs rpymmoBas padora ¢ pucyHkoM: rpymmna | — pucyHok «Cpes credus
npesecHoro pactenus» (Pucynok 31), rpymma 2 — «Cpe3 cte6i1st TpaBSIHUCTOTO PACTCHHS
(Pucynok 32).

3aoanus no epynnam:

1. PackpacbTe pUCYHKHU ONpEIeIEHHBIMU [IBETAMH:

Koxnia — KopuuHEBBIM

[TpoOka — 4€pHbIM

CepaleBrHa 1 MapeHXUMa — 3€JIEHBIM

Kam6uii — xxEntbiM

®no3ma — CHHUM

Kcunema — kpacHbIM

CpaBHuUTE NOJTyYEHHbIE Pe3yabTaThl. ClenanTe BbIBOIBI.

2. Tlepen Bamu MUKpoTpenapaThl Cpe30B cTebieil IByX pa3HbIX pacTeHuil (Pucynku

33A, 33B). K kakoii )U3HEHHON (OpME OTHOCUTCS KaKIO€ pacTeHHe, Cpe3bl cTeOsei

KOTOPBIX MPEJCTABICHbI HA PUCYHKAX?
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Pucynok 33 Crebens: A [77]; b [78]

3. 3anonHute Tabduiy «CtpoeHue U GyHKIHUN cTeOs» (Tadbmuia 22).

Tab6muia 22 — Ctpoenne u QyHKIHH CTEOIISA

YacTb BHYTPEHHEr 0 @DyHKIMA JAHHBIX TKaHeH B credie | YacTe BHyTpeHHEro
CTPOCHHSA CTedJIA CTPOCHHS CTedJIA
(Pucynox 31) (Pucynox 32)
KOXHIIa 3awuma mraneu, 2a3000MeH, KOXHIIa
mpancnupayus
npoOka OONOIHUMENbHAS 3aWUma, 2a3000MeH | HEeT
IIepBUYHAs KOpa MexanuyuecKkas npoYHoCmy HET
CepALEBUHA 3anac opeanudecKux ewecme NapeHxuma
KaMOMii ymoawjeHue cmeons HET
1y6 HUCXOOAWULL MPAHCNOPM OP2AHUKU MIPOBOSAIINE TyYKU
JpeBecHHa 80CX00AUWUI MPAHCHOPM 00bL U
MUHEPATbHBIX 8eUiecme

3. OueHo4YHO-pedIeKCUBHBIH 3TAI

1. CpaBHHUTE OCOOEHHOCTH OpraHU3alMU CTEONEeH Pa3IUYHBIX KU3HEHHBIX (HOpM
pacteHuii. 3anosHuTe Tabmuny «OCOOEHHOCTHM OpraHu3aluy CcTeOJisl  pa3IMYHbIX
’KM3HEHHBIX (OpM pacTeHui» (Tadbmuia 23).

Ta6numa 23 — OcoOeHHOCTH OpraHu3aluu CTe0JI Pa3IMUYHbBIX )KU3HEHHBIX (popM

pacTeHui

OcobenHocTn Crebenb apeBecHbII Crebesib TPABSIHUCTOTO
OHOJI0JIbHOTO PACTEHHA

[BeTt cTebmns KOPUYHEBbIl 3€e/1EHbI
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[TpoAoKUTENEHOCTD KU3HU oecamunemusl 200

cTeOms

Pacnonosxenue npoBoasImux cnosimu no kpyay cmeos ouggysrnoe
TKaHen

B03MOXXHOCTB yTONIIECHHS umeemcsi He umeemcs
crebuis

2. Chopmynupyiite BBIBOJ 00 0COOCHHOCTSIX CTPOEHHUS CTEOIICH.

OO6yuaromuecs GOpPMYIUPYIOT BEIBOJ O TOM, KaKue MOP(OTIOTUIECKHE 0COOCHHOCTH
cTeOJIA MO3BOJIAIOT PACTEHUIO CYIIECTBOBATH JJIMTEIBHBIM MPOMEXKYTOK BpeMmeHU. (/na
MHO20JIemHe20 CYyuecmeo8anus cmeoao pacmeHus HeobXooumvl npoodka, KamoOui u
opesecuna.)

4. JlomamiHee 3aaHue

PemmTe cutyaiimoHHyo 3aaaqy.

BecHoil MOXHO yBHIETh, KaK Ha CTBOJIe O€pé3bl YEIOBEK JENaeT OTBEPCTHE
rIyOuHoO 2 cM. 3aTeM OH BCTaBJSIET B HEro TPyOOUYKy M COOMpaeT TaK Ha3bIBAEMbIU
«0epé3oBblil COK». OTBETHTE HA BOMPOCHI:

1. SIBnsieTcst mu coOpaHHast )KUIKOCTh COKOM?

2. OTKyJa ¥ KyJa IBHXKETCs Bojia B cTedie 0epé3bl?

3. SIBnsttorcs u O6e30macHbIM Tt 0epE3bl ONMMCAHHbBIE B 3a/1a4e ACUCTBUS JTIOACH?

5.2. Meroanueckue KOMMEHTAPUM K OPraHU3alMU YU4eOHO-HCCIeI0BATEIbCKOM
AeSITeJIbHOCTH 00y4al0IIUXCH
VY4eOHO-uccnen10BaTeNbCKasl NEATeIbHOCTh PACCMATPUBAETCS KaK JI€ATEIbHOCTD,
HalleJICHHasi Ha OBJIaJIeHUE CyObEKTUBHO HOBBIM 3HAHUEM M HCMOJIb30BAaHHEM Haunbosee
MPOIYKTUBHBIX  JUIsl JAHHOM TPEAMETHOW O00JacTM METOJOB €ro  IMOJy4YeHus,
OCYILIECTBIISIEMBIX B COOTBETCTBUU C JIOTUKO-METOJOJOTHYECKUMH HOPMAaMHU HAy4YHOTO
MTO3HAHUSL.
Omna HampaBiieHa Ha MOJy4YeHUue 00pa30BaTeIbHbIX PE3YJIbTATOB:
® JIMYHOCTHBIX, B 4aCTH ()OPMHUPOBAHUS HAYIHON KAPTUHBI MUPA;

® MCTAINMPCAMCTHLBIX:
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— (dopMupoBaHre 0a30BBIX HCCIICAOBATEIBCKAX JCUCTBUI: yMEHHUE IUIAHUPOBATH M
MPOBOJIUTh HAOJIOJICHHE W SKCIEPUMEHT, (OPMYJIUPOBATh TUIOTE3y W JENaTh
BBIBOJIBI;

— (dopmupoBaHre  0a30BBIX  JIOTUYECKHX  JICHCTBHIA:  BBIABISATH  MPUYUHHO-
CIIC/ICTBCHHBIC CBSI3U TPH H3YYCHHH OWOJIOTHUECKHX SBJICHHA W TIPOLECCOB,
CaMOCTOSITENIFHO BBIOMPATh CIIOCO0 pelieHus: yueOHO! 3a1auu;

— (GopMupOBaHHE  YHUBEPCAJIbHBIX  PETYJSTUBHBIX  JCHCTBUH B YacTH
CaMOOPTaHU3AIUH U CAMOKOHTPOJIS;

— (dopMHpOBaHHE YHHBEPCATbHBIX KOMMYHHKATUBHBIX JICHCTBHI MPH OCYIICCTBICHUH
TPYIIIOBOTO UCCIICTOBAHHS.

B 00y4enun 6monoruu yueOHO-UCCIeI0BaTEeNbCKas JeSITEIbHOCTh OCYIIECTBIISCTCS
napauieIbHO ¢ YUeOHO-PETIPOAYKTHBHOM, 32 CUET BKIFOUEHHS €€ DIEMEHTOB B X0/ YPOKa U
BBITTOJTHEHUS JTA00PaTOPHO-TIPAKTUIECKUX PabOT.

[lpuBeném mnpumepsl YpOKOB, pa3pabOTaHHBIX C KCIOJB30BAHUEM 3JIEMEHTOB

y4eOHO-UCCIIEeI0BATEIbCKON AEATENBHOCTH 00YYarOIIUXCSl.

Tema «Tpancnopr BemecTB B paCTeHUN»
Ypok 4. Tpancnupanus. Binsinue BHEIIHUX YCJIOBUA HA MCIIapeHUE BOAbI

Heab: n3ydeHue nporecca TPaHCIUPALUA U €r0 POJU B JKU3HEAEITEIBHOCTH
pacTeHUN.

3agaumn:

® U3Y4YUTh NPOLECC TPAHCIUPALMHU U OCOOCHHOCTHU €r0 OCYLIECTBICHUS;

® OIpENCIUTh  POJb  TPAHCIMpPALMM i1 OCYILUECTBIEHHsS  IPOLIECCOB
KU3HEAEATEIBHOCTH PACTUTEIILHOTO OPraHu3Ma;

e (opmMupoBaTh YMEHHUE MTPOBOJIUTH HAYYHOE UCCIIEOBAHMUE;

¢ (opmMupoOBaTh YMEHUE AaHATM3UPOBATH JAHHbBIE, TOTYYEHHBIE ONBITHBIM IyTEM, U
(bopMyIMpPOBaTh BHIBOJIBI.

Pe3yabTarsl 00yueHnus:

JAUYHOCNIHblE
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® [UIAHUPOBAHWE JEUCTBMA B HOBOM CHUTyallud HAa OCHOBAaHWM 3HAaHWUM
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH;

® MPUHATUE PEUICHUA B W3MEHSIOIIUXCA YCIOBHUSIX Ha OCHOBAaHMM aHaIu3a
OuoornuecKor HHPOpMaIIH;

® OpHEHTALMS HA COBPEMEHHYIO CUCTEMY HAYYHBIX NPEACTABICHUN

Memanpeomemubie

® YyMEHHE CaMOCTOSITEIbHO OpPraHU30BHIBATH Y4YEOHYI0O M  IO3HABATEJbHYIO
NEATEIIbHOCTD;

e ymeHHue GOPMYITHUPOBATH TUTIOTE3Y;

® YMEHHE NPOBOJIUTH U MNIAHUPOBATH SKCIIEPUMEHT

npeomemmble

® ONUCBHIBATH W XAPAKTEPU30BATH IPOLECC KUZHEACATEIBHOCTH PACTUTEIBHOIO
OpraHu3Ma — TpaHCIUpalus;

® HCIIOJIb30BaTh METO/Ibl OMOJIOTUU: SKCTICPUMEHT, OIIBIT;

o MJIAHUPOBATH U MPOBOJUTH MPOCTEUIITINE OMOTOTUYECKUE IKCTIEPUMEHTHI.

Tun ypoka: KoOMOMHUPOBAHHBIN.

OOGopynoBaHme: TOPIIKUA C paCTEHUSIMH, K0yi0a, BaTa, BOJia, CIUPTOBKA, MPOEKTOP,
pa3gaTOYHbINA MaTepual.

®opmbl padoThl: (poHTANIbHAS, TPYIITIOBAs, UHANBUyaIbHAS.

Xoxa ypoka
1. Oprann3anmoHHO-MOTHBALMOHHBIN dTAI
Yuurenb JEMOHCTPUPYET ONBIT, WILTFOCTPUPYIOIINI UCTIAPEHUE BOABI JINCTHSIMU

pactenus (Pucynok 34).
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Pucynoxk 34 Winroctpanust onbita «BiusHue BHEITHUX YCIOBUI Ha HcnapeHue Boab» [79]

Bonpocwi ona pponmanvroii becedwi:

1. Kakue wu3MeHEHHs NPOMU3OLUIM B MPOOMPKE C PACTEHUEM B XOJ€ BalEro
HaOroaeHUs?

2. Kak BbI 1yMaeTe, 4TO WIUTKOCTPUPYET TAHHBIN OIBIT?

3. KakoBa Obl1a TMIIOTE3a MOCTAaHOBKU SKCIIEPUMEHTA?

O6o00mast oTBeThl OOydYaromuxcs, yduTesnb (QopMmyaupyer BbBOI: «Boja,
norjomaeMasi KOpHSIMH, IBUTAETCS K JINCTHSIM TI0 TTPOBOSIIEH CUCTEME.

Hcnonp3ys 3HaHUS, MOJyYEHHbIE paHHEE Ha YpOKax OWOJIOTHH, O0ydarouiuecs
PacKpBIBAIOT POJIb BOJIBI JIJIsl PACTEHHUS:

® y4acTBYET B mpoliecce GOTOCUHTE3A,;

® SBISICTCS CPEAOH IS MPOTEKAHUS MPOIECCOB KUZHEACATEIbHOCTH;

® Y4acTBYET B CO3JaHHUU Typropa.

2. IlpoueccyajibHO COAEPKATEIbHBIN ITAI

JleMoHCTpHpysl 00bEMHYIO MIUTFOCTPALIMIO, YUYUTEINb IpejlaraeT 0XxapakTepu3oBaTh

CTPYKTYPY U BbLAECTUTH €€ (QYHKLINUU B PACTCHUHU.
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Pucynoxk 35 ®ororpadus ycThHII O CKAHUPYIOIIUM MUKpockornom [80]

Yyutens oTMEUYaeT, UTO TPAHCIHUPALMs — MPOIECC UCTAPEHHUsT BOABI PACTCHHUEM, C
LEeJIbI0 MpeAoTBpaleHus: mneperpeBa. OCHOBHBIM MECTOM TpPAaHCIHMPALMA B PACTEHUU
ABJISIFOTCS TUCThA. Kak g0Ka3ath, 4TO JMCThS JEHCTBUTENHHO HUcnapsioT Boay? [IpoBeaém
OTIBIT, TIOJITBEPKAAFOIINI (PaKT UCITAPEHUS BOBI TUCThSIMHU.

Oranbl poBeneHus onbita (Pucynok 36):

1. Bo3pmuTE BETOUKY pacTeHHUs U OOIBIIYIO KOJIOY.

2. [ToMecTuTe BETOUKY pacTEHUs B KOJIOY.

3. 3akpoiTe y3K0e OTBEPCTHE KOJIOBI BATOM.

4. 3adukcupyiTe U3MEHEHHS HAa CTEHKaX KOJI0bI yepe3 20 MUHYT.

Pucynok 36 Mcnapenue Boabl mucTbsimu [81]

Memoouueckuii kommenmapuii. J{ns IpoBeIeHUS YKCIIEpUMEHTa HEOOX0IUMO B3STh

HCCKOJIBKO O/IMHAKOBBIX TOPIIKOB C OJJTHUM U TCM K€ BHIOM PACTCHUA. HpI/I 9TOM B OJJHOM



120

TOpIIKE 3eMJIsl IOJKHA OBITh CyXasi, 2 BO BTOPOM €€ He0OXO0IUMO MOJUTh Mepes HayaioM
sKcniepuMeHTa. B kayecTBe 0OBEKTa MPOBEACHUS OIbITA PEKOMEHAYEM HCIOJIb30BaTh
HECKOJIbKO MPOPOIICHHBIX JTYKOBUI[ C 3€JEHBIMHU JIMCTKAMHU MNPUOIM3UTEILHON paBHOU
JUTVHBL.

Yuaurtens npeanaraet o0ydaronuMcs BEIOpaTh U3 MpeICcTaBICHHBIX (PAKTOPOB Cpebl

TC, KOTOPBIC OKA3bIBAIOT BJIIMAHNUC HAa MHTCHCUBHOCTL TPAHCIINPAIIUHN:

® TeMIeparypa;

® CBCT;

® BJIA)KHOCTD ITOYBBLI,

® BJIAKHOCTL BO3/]1yX4,

® BETED;

¢ YPOBCHb YIJICKHMCJIOIO ra3a.

Memoouueckuii kommenmapui. B Xxoae rpynmnoBoi paOOThl KaXk/1as rpyIina u3y4aer

OJHH N3 (baKTOPOB " IIPOBOAAT OIIBIT, HOKEBI)IB&IOHIHI?I BIMAHHNC JAHHOI'O q)aKTopa Ha

TPAHCIHPALIHIO.

Yuutens npeasiaraeT paccCMOTPETh BApUAHTBI IPOBEACHUS OIbITA MO KaXKIOMY U3

yKa3aHHbIX (pakTopoB (Tabmuia 24).

Tabnuua 24 — BapuaHThl IPOBEAESHUS OMbITA

Ha3zBanue Xoa padoTsl Hab6aogenne BriBoabI

(paxrTopa

Temmneparypa 1. Ha ogHOM pacTeHuu ase B nmonorpeToii konbe [ToBbilIeHNE
pa3IUYHbIE BETKU MIOMECTUTE B | BBIJCIMIIOCH OOJIBIIIEE | TeMIIepaTyphl
KOJIOBI U 3aKyIOPHTE UX. KOJIMYECTBO Kaleilb OKpPY’KaIOIEeH Cpebl
2. OnHy U3 KOJIO HEMHOTO JKUIKOCTH YCUJIHBAET
Harpewure. TPaHCHUPALUIO Y
3. Yepes 20 MuHyT KOMHATHOI'O paCTeHUs
MPOAHAIU3UPYHTE PE3YJIbTATHI

Cser 1. Ha oqHOM pacteHunu ase B ocBeménnoii konbe OcBellieHne yCUInBaeT
pa3UYHbIC BETKW MMOMECTUTE B | BBIACIUIIOCH OOJIBINIEE | TPAHCIUPAIUIO Y
KOJIOBI U 3aKyTOpPbTE. KOJINYECTBO Karlelb KOMHATHOT'O pacCTeHUS
2. OnHy U3 KOJIO C pacTeHHeM KUIKOCTHA
MOCTaBbTE MO/ JIAMITY

Brnaxnocts 1. Bo3pMuTe orHaKOBbIE Pacrenue, YBenuuenue

MOYBBI pacTeHus B IByX pa3HbIX MpouspacTarouiee Ha BJI&)KHOCTH TOYBBI
TOpILIKax: B OJJHOM cyXxas CyXOH I0YBE,
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Ha3Banmue
dakrTopa

Xoa padoTsl

Haoarogenue

BriBOaBI

M0YBa, B IPyTOM —
YBIIQKHEHHAS.

2. Yepes 20 MUHYT CpaBHUTE
KOJIMYECTBO BOBI,
KOHJICHCUPOBAHHOE Ha CTEKJIaxX
KOJIO

BBIJACIINIIO MCHBIIICC
KOJIMYECTBO BOJbI

MOBBILIACT
TPaHCIHPALUIO

Bnaxuocts
BO3/IyXa

1. Ha onHoM pactenuu
BO3bMUTE JIBE pa3INyYHbIe
BETKU.

2. Ha onny u3 BeTOK
noOpeI3raiiTe BOJAOM U3
nmyJibpBepu3aTopa — kojba 1.
Bropyto ocraBbTe 6€3
BO3JICUCTBUS — KoJI0a 2.

3. Yepes 20 MUHYT CpaBHUTE
KOJIMYECTBO BOJIbI,
KOHJCHCUPOBAHHOE Ha CTEKJIaX
ko0 1 u 2

B koi10e 1 BeImEIMIIOCH
MEHBIIIE BOJLI, YEM B
Ko010€ 2

Cyxoiil Bo3myx
YCHUJIUBAET
TPaHCIHPALUIO

Betep

1. Ha onHOM pacteHuun
BO3BMHTE JBE PA3INYHbIC
BeTKH. [lomecTuTe UX B KOJIOBI.
Onny U3 HUX 3aKYIOPBTE.

2. B He3akymnopeHHy1o Kooy
yepe3 KaKble ISITh MUHYT
HE00X0/IMMO BJIyBaTh BO31yX,
IIOCJIE YETO 3aKyINOpbTe €.

3. Yepes 20 MUHYT CpaBHUTE
KOJIMYECTBO
KOH/ICHCHPOBAHHOM BOJIBI HA
cTEéKIax Koo

B 3akynopenHoi kosbe
BBIACINIOCH MCHBIICC
KOJIMYECTBO BOBI

OtcytcTBHE
BO31yX000MeHa
TOPMO3UT
TPaHCIUPAIHIO

YpoBeHb
YTJIEKHUCIIOTO
ra3a B BO3/1yXe

1. Ha oqHOM pactenuu
BO3bMUTE JIBE Pa3INYHbIC
BETKH.

2. O1Hy U3 BETOK IOMECTUTE B
koa0y. Bo BTOpYyI0 KOJIOY
HeoOXO0aINMO CHayajia
HECKOJIBKO Pa3 BBIIOXHYTh
BO3/TyX, 3aTEM IIOMECTHTE BETKY
pacTeHus.

3. BxoJ1 B TOpIBIIIKO 00euX
KOJIO 3aKyIOpbTE.

B ko010€e 2 BBIIEINIOCEH
MEHBIIIEE KOITUYECTBO
BOJBI

YTIieKkuciey ras3
TOPMO3UT
TpaHCIUPALUIO
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Ha3zBanue Xoa padoTsl Habaoaenne BriBOaBI
dakrTopa

4. Yepes 20 MUHYT U3MEPHTE
KOJIMYECTBO BOJIbI,

KOHJICHCUPOBAHHOM B K0JI0axX

Memoouueckuii xommenmapuii. Ecli Ha ypoke HE OKa3aloCh JOCTATOYHOTO
KOJIMYECTBa PACTEHUM W BPEMEHM I MPOBEICHHUS KaXJOW TPYNIOW CBOETO OIBITA,
PEKOMEHyeTCsl BbIOpaTh U MPOBECTU XOTS Obl TpU M3 MPUBEAEHHBIX B Tabiuue 24.
OcranbHble ONBITHl 00YYAIOIINECS MOTYT ITPOBECTH BO BHEYPOUHOE BPEMsI WM OOCYJIUTH
UX B KJacce.

3. OueHo4HO-pedIeKCUBHBIN ITAI

Ha »Ttame mojaBefeHus WUTOTOB OOydYarolIuMecsl 3aloJIHSIIOT B TETPaAsx TaOJuIly
«Bnusiare hakTopoB cpesibl Ha MHTEHCUBHOCTh TPaHCIIUpauuy (Tabnumna 25).

Tabnuua 25 — Bnusinue (hakTopoB cpelibl HA HHTEHCUBHOCTH TPAHCIIUPALUU

(I)aKTop Cpeabl Buusinue Ha TPpaHCIIUpaALU U0

TeMHepaTypa Tosvuuenue memnepamypbusl yeeaudueaem mpancnupayuio
Caet 06’66W€H1/l€ yeeaudusaem mpaHcnupayuro

BnaxHOCTH OYBHI Yenaoicnenue nousvr 3ameonsem mpancnupayuro

4, JlomaiHee 3a1aHne
[IpoBeauTe ONBIT, IEMOHCTPUPYIONINI KaKOe BIMSHUE OKa3bIBACT BPEMs CYTOK Ha

MPOLECC TPAHCIIMPAIMA KOMHATHOTO pacTeHusd. ONUILINTE €ro.

Tema «/IpIxaHue pacTeHus»
Ypoxk 5. [Ipixanue KOpHs. PhIxjieHue mo4YBbI A/ YJIy4YlIeHUs IbIXaHUSA
KOpHeH. Y ¢JIOBUS, NPENATCTBYIOLINE IBIXAHUI0 KOPHel
Heanb: nzydenue npoiiecca AbIXaHusl KOpHEH U (PaKTOPOB, BIUSIONIMX HA HETO.
3agaun:
® U3Y4YuTh TPOLECC JbIXaHUS KOPHEW W YCIOBUM, HEOOXOJUMBIX MJII €ro
3 PEKTUBHOTO OCYIIECTBICHUS;

® ONpPEACIUTh POJIb KOPHEBOTO IBIXaHUS B )KM3HU PACTECHHUI;
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® TIPOAOKUTH (GOPMUPOBATH YMEHUE MOJIyYaTh HEOOXOAUMBIE JaHHBIE B X0/1€ PaOOTHI
¢ TabJMUIaMU ¥ PUCYHKAMH, aHAJTU3UPOBATh JTAHHbBIE, TTOJYUYEHHBIE ONBITHBIM MTyTEM;
e (QopmupoBarh TpencTaBieHWE 00 OCHOBHBIX AarpoTEXHUYECKUX MpHUEMax,
VIIYUIIAIOMIMX XapaKTEPUCTHKU MOYBEHHOI'O MOKPOBA, LIEJISIX U OCOOEHHOCTIX X
IPUMEHEHMUSL.
Pe3yabTarsl 00yueHust
JIUYHOCTHbIE
® OpHUEHTAIMs HA MPUMEHEHHE OMOJIOTMUYEeCKUX 3HAHUH MTPH PEIICHUH 3a/1a4 B 00JaCTH
OKPYXaroUen Cpebl;
® pa3BHUTHE HAYYHOH JIFOO03HATEILHOCTH, MUHTEpECA K OMOJIOTMYECKON HAyKe, HABBIKOB
HCCIIEI0BATENIBCKOM JAEATEIBHOCTU
Memanpeomemmbie
e yMeHue paborarh ¢ OuoJornyecko MH(popManuel, MOITYyYeHHOH M3 pa3IUdHbIX
HMCTOYHUKOB;
® BBISIBIIATH MPOOJIEMBI JUIsl PEIICHUS )KM3HEHHBIX M yYEOHBIX CUTYaIluid, UCTIOIb3YS
OMOJIOTNYECKUE 3HAHUS,
® [IPOTHO3MPOBATh BO3MOYKHOE AaJIbHEHIIIEE pa3BUTHE OMOJOTUYECKHUX IPOLECCOB U UX
MOCJIEACTBUS B @HAJIOTUYHBIX WM CXOJHBIX CUTYAIUSIX
npeomemmble
® ONMCHIBATH M XAapaKTEPHU30BATH JbIXaHHWE, KAK MPOLECC KUZHEAEITEIbHOCTH
PaCTUTENIBHOTO OPraHU3Ma;
® [IPUMEHSATH MOJIYYEHHbIEC 3HAHUS ISl BBIPAIIMBAHUSA U PAa3MHOXKEHUS KYJIbTYPHBIX
pacTeHui;
® BBLISIBJISITh MNPUYMHHO-CIICJICTBEHHBIE CBSI3M  MEXIY CTPYKTYpOM TIOYBBI U
KU3HEAECATEIBHOCTBIO PACTUTEIBHOIO OPraHU3Ma.
Tun ypoka: KOMOMHUPOBAHHBIN.
OO0opynoBanme: pa31aTo4yHblii MaTepual, MUKpOIIpenapar, poeKTop,
IyJIbBEPU3ATOP.

®opmbl padoThl: (pOHTANIbHAS, TPYITIOBAs, HHANBUyaIbHAS.
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Xox ypoka

1. Opranu3auMoOHHO-MOTHBALMOHHBIN JTAI

Yuutenp opraHuszyeT Oeceqy C OOYyYalONIMMHUCS C IIEJBbI0 BBISBICHUS OOIIUX
IPU3HAKOB BCEX JKUBBIX OPTAHU3MOB Y PACTECHHUIA.

Bonpocwt ons 6eceowi:

1. Kakue oOuue cBOCTBa )KUBBIX OPraHU3MOB BaM U3BECTHBI? (/[bixaHue, numanue,
PA3MHOCEHUe, POC, paA3sumue.)

2. Kakue u3 o0muUX CBOMCTB UBBIX OPraHU3MOB MOXHO MPOJAEMOHCTPUPOBATH C
HIOMOIIIBbIO pacTeHuit? (Bce.)

3. Y )KMBOTHBIX ISl IBIXaHUS €CTh CIICIIMAIbHAS AbIXaTeNbHAS CUCTEMA. Y PACTCHUI
Takol cucrembl HeT. Kak apimar pacrenusi? (Kaowcowli opean pacmenus Ovbluium
CamMoCmosimenvHo.)

B xone Gecenpl popMynupyeTcsi BHIBOA O TOM, YTO BCE€ YACTU PACTEHUS JOJIKHBI
JbIIIATD.

2. IlpoueccyajibHO-COAEPAKATEIBbHBIN ITAI

N3yuute onmcanne omnbiTa «Jlpixanue kopHs» (Tabnwma 26). ChopMmynupyite
BBIBO/I.

Tabnuua 26 — Onucanue onbiTa «JpIxaHue KOpHs»

Xoa onbITa Hab6aogenne BriBoabI

1. Bo3bmurte 1Ba crakaHa, Hajieiite B | Pacrenue B mepBoM cTakane (a) | Kopenwv pacmenus

HUX BOJIbI U TIOCTAaBbTE B KaXIbIi pacTéT Janblie; BO BTOPOM HYJrcOaemcs 8
MIPOPOCTOK C PACTEHUEM. ctakaHe (0) pacTeHHe 3aBsII0 HOCMYNJIeHUU KUCIOPOOa
2. Ha noBepxHOCTb BOJBI B KaXkK/I0M 07151 ObIXaHUS

CTaKaHe HAJIEUTE PACTUTEIIBHOTO
MacJa.

3. B nepBoM cTakaHe BOIY
HACBIIANTE KUCIOPOAOM C IIOMOIIBIO
IIyJIbBEpU3ATOPA.

4. Bropoii cTakaH ocTaBbTe 0e3
U3MEHEHUI A b

Hcrounuk: [82]
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B xoxe ¢poHTanbHOTO 00CYXAEHUS O TOM, OTKYJa KOpPHHU MOJY4arOT KHUCIOPO/,
HEOOXOAMMBIA MM IS JBIXaHUS, 00yJaronuecs oTMEYaloT — U3 MOYBHI. Jlamee yduTenb
MPOBOJIUT OIBIT, B XOJIe KOTOPOTO HEOOXOIMMO OIICHUTh KOJUYECTBO BO3ayXa,

COJICPIKAIIETOCs B MOYBaX Pa3IMUHbIX THIOB (Tabmuia 27).

Tabnuna 27 — Onpenenenre KOIMYECTBA BO3AyXa B IOYBE

Ha3Banue onbiTa BrinmosiHeHue onniTa Haoaronenue BriBoabl

Hanuuue Bo3nyxa B BoseMute HEOOJIBIIIOE B crakaue ¢ Bonoit B nouse

IOYBE KOJIMYECTBO 3€MJIU U3 TTOSIBUWJIMCH TTY3bIPbKU Ta3a | coodeparcumcs
[IBETOYHOTO TOPIIKA 6030yX

OpockTe B CTakaH C BOJIOM

KommuectBo Bo3iyxa
B IIOYBC

1. Bo3pMute nBa crakana.
B kaxpapiii crakan OpochTe
no 10 r 3emiu: B nepBbIi
CTaKaH MOMeIIaeTCs
TJIMHUCTAs 3eMJIs, a BO
BTOPOIl — mecyaHasl.

2. 3anoyIHUTE CTaKaHbI HA
2/3 Bonoit

1. O0BEM mecuaHom
3eMJId, OpPOIIEHHOM B
CTaKaH, MPEBOCXOHII
00BEM TJIMHUCTOM.

2. B nmepBoMm crakane
KOJIMYECTBO ITy3bIPHKOB
raza ObUI0 OOJIBIIIEC, YEM BO
BTOPOM

1. I'nunucmas
3emas bonee
NAOMHAS U
msiicénas.

2. B enunucmoii
3eMmie COOePIHCUMCSL
MeHbule 8030yxa

Bonpocuwl 05 6ecedwi:

1. OnuimTe pacTenusi, KOTOpble ObUIM BbIpAIICHbl HA TIIMHUCTOMN nouBe. (Pacmenus
BbLTISIOSM GSLIBIMIUL. )

2. Kak yny4muTh IObIXaHHWE PACTEHWUM, NMPOU3PACTAIOIIMX HA TJIIMHUCTOM MOYBE?
(Heobxooumo ocywecmensimes pvixienue noueol.)

[Tocne 000OIIEHNST OTBETOB, YYUTENb IMpeajaraer oOy4aroIMMCs BBIIOJHUTD
3aganue: «M3yunte qaHHbIe, IPECTaBICHHBIC B Tabuile 28. YKaKUTe Kakoe BIUSHUE Ha
pacTeHusl OKa3bIBAECT KaXK/IbIM U3 MPEACTABICHHBIX arPOTEXHUYECKUX TPUEMOB.»

Tabnuua 28 — BiusiHue arpoTeXHUYECKOro npuéMa Ha Mo4By U pacTeHUE

Arporexnndeckuit | Miutocrpanus HN3menenns, Bausinue na
npuém NpoUCXoAsIIHe B pacrenue
no4se
Prixnenue- Hpobnenune Yeenuuusaem
nepeKanbiBaHue MOYBEHHBIX YaCTHUIL 2nyouny
BEPXHETO CJI04 NPOHUKHOBEHUS
MOYBBI KOpHell 8 048y
VYBenuuenue Vayuwaem ovixanue
KOJIMYECTBA BO3AYXa | KOpHel
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Hcrounuk: [83]

MCKAY YaCTULIaMU
IIOYBbI

VY nanenue copHbIX

Ymenvuwaem

pacteHui KOHKYpeHyuio 3a
KUCTIOPOO, 800Y U
MUuHepanbHvle
sewecmsa

Jpobnénsie Yeenuuusaem

[IOYBEHHbIE YaCTHULIbI
Jy4lle BIUTHIBAIOT
BJary

Pazpymatorcs
KalnuJIspkI, 110
KOTOPBIM HCIIapsieTcs
BJara

KOAU4ecmaeo 61a2u 8
nouee u ymenvuiaem
eé ucnapenue

3. OueHo4yHo-pedJieKCUBHBIN dTAN

Pemure cutyanmonnyio 3agauvy.

Cembs BI)I6I/IpaeT Y4acCTOK Mmoa OoropoJ, y4uThbiBasa CIICAYIOIIHUC (I)aKTOpI)II

® TPaAHCIOPTHAs JOCTYIHOCTH;

° y,I[aJIéHHOCTI) OT ropozaa,

® OKpPCCTHas TCPPUTOPHA, INIOJOPOAHAA IIOYUBA.

Bonpoc 1

HpoaHaJ'II/IBI/Ip}II‘(JITe MPCACTABJICHHBIC CTPYKTYPBI IIOYBCHHOT'O ITOKPOBA (PI/IC}’HKI/I

37A, 37b). CocTaBbTe MX XapaKTEPUCTUKH. 3aITOTHATE CBOOOTHBIE Tpadbl TaOIUIIBI

«CpaBHeHHE MOYBEHHBIX MOKPOBOBY (TabnuIa 29).

PI/ICOK 7 [TouBa eporo yuactka (A) u Broporo (b) [84; 8




127

Ta6nuna 29 — CpaBHeHHE MOYBEHHBIX TOKPOBOB
XapakTepucTuka ITouBa nepBoOro yuacrka ITouBa BTOpPOIrO yuacrka

Xopol1o yIep>KUBaeT BOly BHYTpH
MTOYBEHHOTO CIIOS

Hcnapsier BOoYy KanuUISIPHBIM
METOA0M

VYydmaer npIxaHue KOpHeil

Hmeet 00JIBbIII0€ KOJIHMYECTBO
IECPEeTrHOA

Bonpoc 2. BpiOepuTe ydacTOK 3€MJIM, HAa KOTOPOM JIyYIlIM€ YCIOBHS IS
NIPOU3PACTAHUS U PA3BUTHUS PACTCHHIA.

Bonpoc 3. BbiOepure arporexauueckne mnpuémbl (tabiumma 30), KoTopbIe
HaIpPAaBJICHBI HA YIYYIIEHUE YCIOBUIN NPOU3PACTaHUS PACTEHUI Ha BTOPOM yUYacTKe.

Tabmuua 30 — ArpoTeXHHYECKUE TPUEMBI

ArporexHu4yeckue NpuéMbl Ormerka

Buecenne necka

BHecenue rimHbl

Bnecenue nepernos

Prixiienue

ITonus

3aKpI>ITI/Ie BCPXHETO CJIOA Myaneﬁ

Bonpoc 4. Kakoe BIMsiHUE OKa3bIBAE€T KAXKJBIA U3 arpOTEXHUYECKUX NMPUEMOB Ha
POCT U pa3BUTHE PACTCHUs?

4. JlomamniHee 3ajaHUAe

N3yunte mouBy, Ha KOTOPOW Npou3pacraeT pacteHue u onumure e€. IIpoBegure
OMBIT IO OIIPEAEIICHNIO KOJINYECTBA BO3/lyXa B U3yUYEHHON BaMH ITOYBE.

[{enb: n3ydyeHue nouYBbl, HA KOTOPOW MPOU3PACTAET PACTEHUE.

Xoa padoTbI

1. Onpenenvrte BUA pacTeHUSI.

2. Onumurte MOpQPOJIOTUYECKOe COCTOSIHUE PACTEHUS: PACTEHUE BBITIISIUT
3JI0POBBIM WJIM BSUIBIM, OLIEHUTE HAJTMYKUe MPU3HAKOB 3apakeHusI HHPEKIHEH.

3. Bo3pMmuTe HEOOIBIIOE KOJIUYECTBO MOYBEI.
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4. OnpenenuTe KOJIMYECTBO BO3yXa B MOYBE: MIOMECTUTE HEOOJBUIOE KOJIMYECTBO
MIOYBBI B CTAaKaH, 3aTEM 3aJieiTe NOYBY BOAOKW. OTMEThTE KOJIUYECTBO MTy3bIPHKOB I'a30B.
5. CopmynupyiiTe BBIBOA O KOJMYECTBE BO3AyXa B MOYBE M BIUSHUU, KOTOPOE

OKa3bIBACT ITI0OYBA HaA IMPOLCCC AbIXaHUA B KOPHAX PACTCHUA.

Tema «Poct pacTeHus»
Ypoxk 6. Biusinue GpUTOropMOHOB Ha POCT PacTeHUs

Heanb: nzydenrne GUTOrOpMOHOB M VX BIUSHUS Ha PACTUTEIBHBIA OPTaHU3M.

3amaun:

¢ (hopMUPOBAHHE MMOHATUS «TOPMOHY;

® U3YYUTh BIUSIHUE (PUTOTOPMOHOB HA PA3IMYHbBIC MPOIECCHI )KUZHENEITEIILHOCTH B
pacTeHuy;

e (opmupoBaTh yMEHUE MPOBOAUTEH YUCOHBIN OIBIT;

e (opmMupoBaTh yYMEHHE AaHAJIM3UPOBATh JaHHBIC, T[OJYYEHHBIE B  XOJIE
uccie0Banus, 1 GopMyJIUpPOBaTh BHIBOJIBI.

Pe3yabTaTbl 00yueHus:

JIUYHOCMHbIE

® OpHUCHTAIMSI HAa TMPUMEHEHHE OHOJIOTMYECKHX 3HAHUW TPU  PEIICHUH
MPAKTUYECKUX 33/1a4;

® AKTHMBHOE YYacCTHE B PEILICHUH 3a]]a4 OMOJIOTMYECKON HAIMPaBICHHOCTH

Memanpeomemmbie

® C y4ETOM MIPEAJIOKEHHONW OMOJIOTHYECKON 3a7auM, BBISBIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pacCMaTpUBaeMbIX (haKTaxX W HAOIIOICHUSIX;

e yMmeHHue 000011aTh TaHHBIC,

® yMEHHUE BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HUHTEPIPETHPOBATH
OMONOTUYECKYI0 HH(POPMAIIHIO PA3IMYHBIX BUIOB U (hOPM MPEACTABICHHUS;

® PUHHUMATH 11€JIb COBMECTHOM JIESITEIHLHOCTH, KOJUICKTUBHO CTPOUTH ACHCTBUS TIO
€€ TOCTUKEHUIO

npeomemmble
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® XapaKTEPHU30BaTh TAKUE IPOLIECCHI KU3HEAEITEIBHOCTU PACTEHUHM, KaK POCT H
pa3BUTHE;

® IIPUMEHATH MOJyUYEHHBIE 3HAHUS JUIsl BHIPALLMBAHUS KYJIbTYPHBIX PACTEHUH;

® JCIOJb30BaTh METOJbl OHMOJOTMH: HAOIMIOAEHHE 3a PpACTEHHEM, IOCTAHOBKA
OMOJIOrMYECKOI0 UCCIIEJOBAHMS.

Tun ypoka: BBOAHBIN YPOK.

Oo0OopyaoBaHme: pa3gaTOYHbIN MaTEPHUAI, TPOEKTOP.

®opmMbl padoThl: PpoHTANIbHAS paboTa, TpyNIoBas padoTa, UHAUBHYaJIbHAS
pabora.

Xoxa ypoka

1. Oprann3anMoOHHO-MOTHBAIMOHHBIH 3TAI

[TocTanoBka 3aganHus yuutenem: «4To HEOOXOAMMO NPEANPUHATD, JI TOTO YTOOBI
HECKOJIbKO OOy4aroluXcsl JOCTUIJIM HEOOXOAUMOIro pe3yjbTaTa B XOJAE TPyHIOBOMH
paboteI?» (OO0001as OTBEThI, YYUTENb (POPMYIHPYET BBIBOA: JJs JOCTHXKEHUSA
MOJIOKUTENBHOIO PE3yJIbTaTa HEOOXOAMMO, 4YTOOBI Jr00ass paboTa OblUIa NPABUIBHO
opranusoBaHa. [y coriacoBaHHOW paOOTBI PaCTUTENBHOIO OpPraHM3Ma HY>KHBI 0COObIE
BEILIECTBA — KOPTaHU3ATOPBI.

2. IIpoueccyabHO-COAEePKATEIbHBIN ITAI

VYuurens paccka3blBa€T O TOM, YTO OCOOBIMM BEIIECTBAMHU — «OPTraHU3aTOpaMu» B
PACTUTENBHOM OpraHu3Me SBISIOTCA  (UTOrOpMOHBI. JlJIs  M3y4eHHs]  BIUSHUSA
(UTOTOPMOHOB Ha PACTUTENBHBIN OPraHu3M, OpraHU3yeTCsl FpynnoBas padbora.

3aoanue 015 Kaxcoou epynnol.

1. BeiOepuTe OIMH U3 TPEACTABICHHBIX OMBITOB (Tabmauia 31).

2. ChopmynupyiiTe runoTesy u 3ajadu il BHIOPAaHHOTO OIBITA.

3. OnuimTe X0/ BHIMOJIHEHUS UCCIIEIOBAHUS.

4. Tlepeunciante OCHOBHBIE PE3YJIbTAThI, TOJYYEHHBIE B XO/1€ POBEACHUS OIbITA.

5. Ucnonw3ys tabmuny 33, chopMynupyldTe JOMOJHUTEIbHBIE BO3MOMKHOCTH
MCIIOJIb30BAHUS M3Yy4aeMOT0 Ballell rpynmnoi pUToropMoHa B CEIbCKOM XO3SIMCTBE.

Tabmuma 31 — Brnusiaue GUTOropMOHOB Ha POCT PACTEHUS
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Pe3yabTar ncciieioBaHus

~ N AyKCHH

Kosarpoias

Hcnoandyemsbrii | Leab onbiTa I'umore3a 3amaun
B HCCJIeIOBAHUH
¢uroropmon
AyKCUH Nzyuenue Aykcun 1. Obnapyoicenue
BITUSTHUS cmumyaupy YYBCMBUMENbHOC
ayKCHHa Ha em pocm Mu 8epxXy KU
poct mobOeroB | nobezos nobezos K
oelicmeuio
AyKCUHA.
2. Onpeoenenue
xapaxkmepa
BIUAHUSL AYKCUHA
Ha nobezu
AykcuH N3yuenne Aykcun 1. Bviasnenue
(mpemapar BIMSTHUS cmumyaupy BIUAHUSL AYKCUHA
KOPHEBUH) ayKCHHa Ha em Ha obpazosanue
porecc obpazosanue | KopHeul y
o0Opa3oBaHUs | KOpHel Y 4epeHKoa.
KOpHEH y 4epeHKos 2. Yemanosnenue
YEepEeHKOB xapaxkmepa
GIUAHUE AYKCUHA
Ha
gopmuposanue
KOpHeBOll
cucmemul y
uepeHKkos
I'u66epennunbl N3ydenne T'ubbepennun | 1. Obnapysrcenue
BIUSTHUS cmumynupy BIUAHUS
rubbepemiuHa | em eubbepennuna
Ha MpoIecc yeenuuenue Ha npoyecc
TUTOIOHOIIIE pasmepa NI00OHOULEHUSL.
HUS n10008 2. Yemanosnenue
xapaxkmepa
BIUAHUS
eubbepennuna Ha
paszmep niooos
Otuiex N3yuenue Omunen 1. Buiasnenue
BITUSTHUS ycKopsiem BIUAHUSL DMUTIEHA
STHJICHA Ha co3pesaHue Ha npoyecc
CO3pEeBaHHE n10008 co3pesanus
TJI0/I0B N110008.

2. Onpedenenue
xapaxkmepa
GNUSIHUSL SMUTIEHA

ITUEH KoHTpONb

@; (N
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Ha co3pesaHue

n10008
OTuieH Bnusinue Omunen 1. Obnapyoicenue
KOHTpO/b
STHJICHA Ha yeenuuusaem | GIUAHUSL IMULEHA
YCTOMYUBOCTb | ycmouuu Ha
K ITaTOreHam 80cmb yemou4usocmy
pacTeHus pacmeHull K | pacmeHutl K

namoeexam namozeHam.
2. Onpeodenenue
xapakmepa

BIUAHUSL SMUTIEHA
Ha
YCMoUuuuU8OCms
pacmenuii K
namozeHam

Hcmounuxu unnrocmpayuti.: [86, 87]

[To oxoH4aHuU pabOTHI Kaxaas rpyIia MNpeacTaBiseT NOIyYeHHbIE PE3YIIbTAThI C
MOCJIETYIOIIUM 00CYKICHHUEM.

Memoouueckuii kommenmaputi. Ecd KOJWYECTBO TPYyNNI MEHBIIE TSTH, TO
00CYX/IEHHE YaCTH ONBITOB IPOBOAUTCS (YPOHTAIILHO.

3. OueHo4YHO-pe(IeKCUBHBIH 3TAI

OOyuaromuecs, UCNONb3yss MaTepUalbl ypoka U y4yeOHMKa, 3allOJIHAIOT TaOJIUILy
«Brustare GpuToropMoHOB Ha (PU3MOJIOTHYECKHE TIPOIIECCHI B pacTeHHmy (Tadbmuia 32).

Tabnuna 32 —Bnusaue puroropmMoHOB Ha GU3HOTOTUYECKUE MPOIIECCHI B PACTEHUHU

HazBanue ropmona Du3n0I0rHYecKoe BIMAHUE

AykcuH Veenuuusaem epxyuieunviii pocm nooe2os, Cmumyaupyem
0bpaszosamnue 6OKOBbIX KOPHel

I'n66epennun Veenuuusaem pazmep niooos

OtnieH Yckopsaem cospesanue nnooos. Yeenuuusaem ycmoudugocmy

pacmeﬂud K namoceHam

Memoouueckuii kommenmapuii. PexkomeHyeTcs: 00y4aromumMcs 1moJi pyKOBOJICTBOM
VUHUTENs TPOBECTH OIBIT, II€JIb KOTOPOTO BBISIBUTH, KAKOE BIMSHUE (HUTOTOPMOHBI
OKa3bIBAIOT Ha MPOLIECCHI PA3BUTHUS CEMSIH PA3JIMUHbBIX PACTCHUH.

Xoxa padoTbl
1. 3anoxute B 4 vamku [letpu cemena st mpopamuBanus. ObecrneubTe HaTUIHe

BOJIbI M IOCTYIT KMCJIOpOa.
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2. Ha naTeiii neHb nOpopaliMBaHUs CEMSH MPOU3BEAMTE JEUCTBUS COTJIACHO
WHCTPYKIIUU:

A) cemena B | mpoOupke ocTaBUThH 0€3 TOMOJHUTEIEHON 00paboTKH;

b) cemena Bo Il nmpobupke 06padboTath npemnaparoM «AYKCHUHY;

B) cemena B III npobupke oOpaboTtaTth npenaparom «[ nboepemmny;

I') nan cemenamu B IV ipobupke pacubUIUTh T'a3 ATUIIEH.

3. YUepes nsTh IHEW pacCMOTPUTE MPOOUPKHU U CHCIIANTE BHIBOIBI.

4. lomaniHee 3a1aHue

Pewume cumyayuonuyro 3aoauy.

Texkcr 1

VY pacteHuii, Kak U y )KUBOTHBIX, €CTh TOPMOHBI, KOTOPBIE MMO3BOJISIOT PETYIUPOBATh
KUZHEAEATEIbHOCTh opranu3ma. OJIMH U3 TaKUX PACTUTEIbHBIX TOPMOHOB — 3THIIEH — 3TO
ropMoH ctpecca. OH BbI3BIBAET OCTAHOBKY POCTa pacTeHus. IHTEpeCHO MO3HAKOMUTHCS €
TEM, KaKO€ BIMSHUE OH OKa3bIBAET HA MJIOJbI. Y HEKOTOPBIX PACTEHUN KIIMMATUYECKUM THUII
10/10B. /{7151 HUX XapaKTepHO yBEIMYECHHE BEIPAOOTKU 3TUJIEHA B XOJE CO3PEBAHUSA IJIOI0B.
K HuM oTHOcsATCA OaHaHbl, TOMATbI, MEPCUKU, TPYIIH, SOJIOKU. Y APYTrUX pPaCTEHUU —
HEKJIMMATUYECKHUM THUIT TUI0JI0B (BUIIIHS, 3eMJISTHUKA, BUHOTPAJ], IUTPYCOBbBIE); 00paboTka
STUJIEHOM HE BBI3BIBAET y HUX YCKOpPEHHOro co3peBaHusd. CBOWCTBA KIMMAaTHUYECKHX
IJI0JIOB IIUPOKO HCIIONB3YIOTCS B TOPTOBIE JUIsI TOr0, YTOOBI 00ECIEeUUTh UX OBICTPOE
J03pEBAaHUE HA IPUJIABKE.

Texcr 2

[Tepen orbe3noM u3 aepeBHu MBaH coOpan B caay Benpo sI0JIOK pa3HOM CTeneHH
3penoctu. [opora nqo noma B ropoae 3auMér y MBana 4 nus. 3amada MBaHa noBe3Tu
MaKCUMaJlbHOE KOJIMYECTBO $0JOK HEUCIIOPUYEHHBIMU U TPU O3TOM OOECNIEeUUuTh HX
CO3pEBAHUE.

3aoanus u 6onpocel 018 aHAIU3A CUMYAYUU:

1. Ilepeuncnute BapuaHThI 1elicTBUs MIBaHa, KOTOPBIE MO3BOJIAT €MY JIOBE3TH SIOJIOKH
710 IoMa B TOPOJI€ B HEUCITIOPYEHHOM COCTOSHUU.

2. Kakue aeiicTBust He00xoauMo nipousBecty MBaHy 1oMa B ropojie, 4TOObl YyCKOPHUTD

CO3pEBaHME TJI010B?
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3. Moxert nu MBan PEUIUTD MMOCTABJICHHBIC 3aJa41 0e3 ITPUMCHCHMUA 3THjIeHa?

4. Ilpeacrasum, uto MBany Hamo nepeBe3tn O0ananbl. Kak OH MOXKET UCIIOJIB30BaTh

3HAHUS 00 ATHJICHE, YTOOBI 00ECIICYNTh MX TIEPEBO3KY?

Memoouueckuii kommenmapui. OlICHUBAEMbIE YMEHUS:

1. YMmenue paboTaTh ¢ MpeiCcTaBICHHON B TEKCTE HHPOPMAIIHEH.

2. HpI/IMeHeHI/IG IMOJTYYCHHBIX 3HAaHUU B HOBBIX CUTyalu:iax.

3. O606HICHI/IG N CUHTC3 I/IH(l)OpMaHI/II/I B COOTBCTCTBHU C YCIIOBUAMMU 3aJa4U.

Mamepuanwi K ypoxy.

FOpMOHI)I BBIpa6aTI>IBaIOTCSI B IIpoHecCcc CCTCCTBCHHOI'O obMeHa BCIICCTB U B

HHUYTOXKHBIX KOJIMYCCTBAX OKA3bIBAIOT BJIMIHHC HA (1)I/ISI/IOJ'IOFI/I‘-IGCKI/IC IIPOLCCCHI.

Tabmuma 33 — ®UToropMoHs®

Ha3Baunmue Mecto Tpancnopt DuU3H0JI0THIECKOe B3anMooTHOIIEHUSA
ropMoHa BBIPA0OTKH BJIMSIHHE ¢ APyruMH
roOpMoOHAMH
Aykcun (MYK) | Bepxymka B VY nnuHeHue noodera. Crumynupyer
cTebs, HanpaBieHuu | Poct kieTok B daze CUHTE3 ITUJICHA
MOJIO/IBIC YACTU | OT BEPXYUIKU | PACTSIKEHUS.
JUCTHEB, TIOYKH, | K KOPHIO Pa3Butue 3aBsi3uy,
3aBs3y, IJI0JJIOHOIICHHUE.
pa3BHBaroIIMecs BeI3siBaeT yBennueHne
CEMEHa, IbLIbIA WHTCHCUBHOCTH JIBIXaHHUSI.
I'n66epennunsl | JIucThs. K Bepxymike u | Ycunenue pocta crebiasty | OcBelieHue JIMCTheB
HaxkaruinBarorcs | K KOpHIO KapJIMKOBBIX (hopMm YBEJIUYMBAET CUHTE3
B IIOYKaX MpH pacTeHui. ru00epessIMHOB U
BBIXOJIE U3 BeitaruBanue cre6us. YMEHBIIIAeT CUHTE3
MTOKOSIIIIErocs Pa3pacranue 3aBsi3u u ayKCHHOB.
COCTOSIHHSI 00pa3zoBaHue TUIOJIOB. [Ton BustHUEM
Hakonunenue rud0epeInHOB
MUTATEIBHBIX BEIIECTB B | COJIEPIKAHHE

pacTeHumu.
Br13bIBaeT npepriBaHue
MOKOS1 y TIOYEK U CEMSIH.
Bri3biBaeT nepexon k
[BETCHHIO y
JUTUTHHOTHEBHBIX

ayKCHHOB pacTeT

8 Cocrasneno Ha ocuose Skymikuna H.W., baxrenko E.}0. ®usmonorus pacrenus. — M.: Brnagoc, 2004. C.

342-358.
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pacTeHuM B yCIOBUAX
KOPOTKOI'O JHS

TopMO3UT pOCT MOYEK.
HakarmumBaercs B
MTOKOSIIUXCS OpraHax.
Be13siBaeT oO6pa3zoBaHue
JKEHCKHUX LIBETOB y
OJIHOZIOMHBIX PaCTEHUM.
IIpu 3aronnenun
pacTEeHUN CTUMYJIUPYET
o0Opa3oBaHHe KOpHEN Ha
crele.

YyacTByeT B yCHIICHUH
MMMYHHTETA PAaCTEHUN
IIPY BO3JIEHCTBUU HA HETO
IIaTOTE€HOB

[utokununHel | B KOpHIX N3 xopuei VYBenM4nBaOT AeICHUE HevicTBytoT
MACCUBHBIM KJICTOK. IPOTUBOIMOJIOKHO
MyTEM K Ctumynupyror ayKCUHaM,
BEPXYIIKE npoOyXJeHHEe U pOCT IIOCKOJIbKY
nobera 1o OOKOBBIX MTOYEK. BBI3BIBAIOT POCT
cocyziam 3a/1epKUBAIOT CTAPEHUE OOKOBBIX MTOYEK
JIPEBECUHBI JIUCTHEB.
OMoaXuBaroIee
BIIUSTHUE HA JIUCTbS IPU
UX YKOpPEHEHUU
Otunex [Tnonsr Bo Bcex YckopsieT co3peBaHue Bricokas
HAIpPaBJICHUSX | MJIO/IOB. KOHIICHTpaIUs

TopMo3uT pocT cTeONII B | ayKCHHA

JJINHY, BbI3bIBAs CTUMYJINPYCT
OJJHOBPCMCHHO CHHTC3 5THUJICHA.
YTOJIIICHUC U n3ruod B CoBMecTHBIE
IrOpU30HTAJIbHOM BBICOKHEC JO3bI
HaIlpaBJICHUH. OTUJICHA U ayKCHHA
yCKOpHeT IIponeCChl BBI3BIBAIOT
CTapCHMU. OITYCKaHHEC JINCTHLCB

5.3. MeToauyeckue KOMMEHTAPHHN K OPraHU3AMH U NPOBEAeHUIO J1a00paTOPHBIX

[IpoBeneHue abOpaTOPHBIX PabOT

padot

— OAWMH H3 BapHAaHTOB

HCCIICJIOBATEIIbCKON  JIeATEIbHOCTH B 00pa3oBaTEILHOM  IIPOIIECCe.

opraHu3aluu

[Ipexne yem

MPUCTYNUTHh K BBITIOJHEHUIO J1a00paTOpHON PaboThi, GOPMYIUPYIOTCS TEIH, 3a1a4d U
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OMpEIENsIeTCs MOCIEI0BATEIbHOCTh €€ BBIMOJHEHUS. X0/ BHIITOJHEHHS BKIIIOYAET TAKUE
dTambl HAYYHOTO MCCIEAOBAaHUSA, KaK MAHUIYJSIUH C MPUMEHEHHEM CHEIHAbHOTO
obopynoBanus, pukcamus HabIoAeHA, (HOPMYITUPOBKA BEIBOIOB.

[IpensiaraeM MO3HAKOMUTHCA C ANTOPUTMOM OpraHu3alMd U IPOBEICHUS
nabopaToOpHOH pabOTHI yUUTEIIEM:

1. Onpenenenue coctaBa Irpymi AJis BHITOJIHEHUS J1a0OpaTOpHOU pabOTHI.

2. OzHakomiieHHE OOYYarOUIMXCS C MENsIMH, 3aJadyaMd U XOJOM IPOBEICHHUS
nabopaTopHOH pabOTHI.

3. O3HakoMJjieHHE OOYyYarouIuxcsi CO CIHCKOM OOOpYJIOBaHUSI W HAIOMUHAHUE
(3HaKOMCTBO) TTpaBUJI PabOTHI C HUM.

4. MHCTpYKTaX TO TEeXHHKE O€30MacHOCTH BO BpeMsl MPOBEACHUs JTab0paTOpHOIM
paboTHI.

5. O3HakomIlIeHHE C OOBEKTaMHU, KOTOPBIE HCIOJIB3YIOTCS IJisi MPOBEICHUS
nabopaToOpHOM padOTHI.

6. Opranuzanus J1esTeJIbHOCTH 00Yy4arOIIUXCs MO BBIOTHEHUIO paOOTHI.

7. TlonBeneHue WTOTOB MPOBEIEHUS JITAOOPATOPHOM padOThI, (POPMYIHPOBAHUE
BBIBOJIOB.

8. IIpuBenaeHue pabouux MecT U 00OPYy/I0BaHUS B (PYHKIIMOHAIILHOE COCTOSIHHUE TIO
OKOHYAHUIO BBITIOJHEHUS J1a00paTOPHOM pabOTHI.

[IpuBenéM mnpuMepbl OpraHU3allud W TPOBEACHHS JIAOOPATOPHBIX paldoOT C

IIECTUKJIACCHUKaMU Ha ypoKax OUOJIOTUH.

JlabopaTopHas padora «3yuyeHrne MUKPOINIPENapaToB KJIETOK KOPHD)
JlabopaTopHas paboTa IpOBOJUTCS HA MPOLECCYATbHO-COACPKATEIHHOM 3TaIle
ypoKa npu u3y4eHuH TeMbl « CTpO€HHE KOPHS B CBSI3U C BBITIOJIHAEMBIMHU (PYHKIIMSIMI.
Ha e€ nmpoBenenue orBoaurcst 15 MUHYT.
Henb: n3ydyeHre MUKPOCKOIIMYECKOTO CTPOEHUS KOPHS.
O0opyaoBaHMe: MUKPOCKOI, MUKpOIIpEnapar, TeTpaab il 1ab0opaTopHbIX padoT,

KapaHJall, pydka.
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Xoxa padoTbl

1. PaccmoTpute Mukpornpenapat «IIpo1onbHbIi cpe3 KOpHS» NpU YBEIUUECHUH
00beKTHBOB MUKpockomna B 4, B 10, B 40 pas.

2. 3apucyiTe CTpOCHHE NPOAOJIBHOTO Cpe3a KOPHS, yKa3aB yBEIMYECHUE MUKPOCKOIIA.
OzarnaBpTe Ball pUCYHOK.

3. Iloanumure Ha PUCYHKE OCHOBHBIE 30HBI KOPHS: 30HA JICJICHUS, 30Ha BCAChIBAHMS,
30Ha POCTa, 30Ha IMPOBEACHMSI, KOPHEBOM UexsIMK. B xone paboTsl ncnosb3yiTe MaTepual
yueOHUKa.

4. Vcnonw3yss maTtepuan y4yeOHMKA, YKaKUTE (YHKIHUIO, KOTOPYHO BBIIOJHSET
KaXKJ1ast U3 30H KOPHS:

30Ha JIeIeHUS

3oHa pocra

30Ha BCcachIBaHUA

KopHeBoii uexiuk

5. Paccmotpute mukpomnpenapar «llomepeuHblit cpe3 KOpHS» HPU YBEIUUYCHUH
00beKTHBOB MuKpockomna B 4, B 10, B 40 pas.
6. 3apucyiiTe monepeyHbI cpe3 KOPHS pacTeHUs], yKa3aB YBEIMUYCHHUE MUKPOCKOTIA.

Cnemnaiite moanucu 1o ananoruu ¢ Pucynkom 38. O3arnaBbTe pUCyHOK.

HOPHEBLIE BONOCKKA

LEHTRAABHBIA LMAKHAD
€ NPOBOAALLEN THAHBH

Pucynok 38 ITomepeunsiii cpe3 kopHs [88]

7. ChopmynupyiTe BBIBOJI 00 0COOCHHOCTSIX MUKPOCKOITUYECKOTO CTPOCHUST KOPHSI.
Bapuanm omeema. Y KOpHS pacTeHHs BBLACISAIOT CIEAYIOIINE 30HBI: KOPHEBOM

YEeXJIMK, 30HA JEJEHUs, 30Ha pocTa (pacTsSKEHHUs), 30Hbl BCACHIBAHUS M IPOBEICHUS.
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Pacnionoxxenue TkaHel B KOpHE OT rnepudepuu K cepleBUHE: MOKPOBHAS TKaHb, KOPa,

MMpoBOAAIIAA TKAHbD.

JlabopaTopHasi padora «BbIsiBJIeHHE NepeIBUKeHUS BOAbI I MUHEPAJIbHBIX
BELECTB B IpeBECHHE)»

JlabopaTopHass paboTa TPOBOJUTCS Ha MPOLIECCYATbHO-COAEPKATEILHOM JTare
ypoka Ha Temy «TpaHcnopT BOJIBI U MUHEPAJIbHBIX BEIIECTB B PACTEHUU — BOCXOISAIIUN
Tok». Ha e€ nposenenne orBoaurcs 20 MUHYT.

PexoMeHyeTcss B Hayaje 3TOro ypokKa MHPOBECTH HMHCTPYKTAaXX M COBMECTHO C
00y4aroIIMMUCS OCYIIECTBUTh 3aKIAJKy ONbITA, CHATh PE3YJIbTAThl KOTOPOrO OHU CMOTYT
yepe3 HECKOJIbKO JHEW Win Ha cieayromeM ypoke. Ilpu 3aknaake ombiTa HEOOXOAMMO
MMO3HAKOMHUTh OOYYAIOIIUXCSI C JIEMOHCTPAIMOHHBIM BapUaHTOM YK€ BBITIOJIHEHHOTO
OIBITA, YTO ITOMOXKET UM IOJYYHUTh NPEACTABIEHNE O BO3MOKHOM MTOTOBOM PE3YJIbTATE
MpPOBOJMMOM  J1abopatopHoil  paboThl. Bo3MokeH MHOW BapuaHT OpraHU3alud
JEeATENBbHOCTH 00YYarOIMXCsl: 3aKJIaJIKa OMbITa OCYLIECTBISAETCS HA MPEIbIAYIIEM YPOKE, a
3aBEpLIECHUE ONBbITA HA YPOKE, KOrJa u3ydaercs Tema « IpaHcnopT BOAbl U MUHEPAIbHBIX
BEILIECTB B pacTeHUun». [Ipu 11060M U3 IBYX BHIOPAHHBIX YUUTEIIEM MOX0JI0B, BBITIOJHEHUE
nabopaTopHOM  pabOThl  PEKOMEHAYETCA  OCYIIECTBISTH  HA  MPOIECCYaIbHO-
COJZIEPKATEIIBHOM 3Talle YpOKa.

Lenab: BbIABICHHE TMEPEABUKEHUS BOJBI M MHUHEpAJIbHBIX BEIIECTB B molere
IPEBECHOTO PACTEHMUS.

OO6opynoBanme: 1gBa moOera JPEBECHOTO pacTeHHs, JBa CTakaHa BOJIbI, KPaCKH,
MUKPOTOM.

Xoxa padoTbi

1. Bo3sMuTe 7Ba mpo3payvHbIX cTakaHa 00BEMOM mpuMepHO 1o 200 MIJITHIIUTPOB.
3anoJHUTE UX BOJOW KOMHATHOM TEMIIEPATYPhI HA BBICOTY 5 CM.

2. B crakane Ne 1 pa3Benurte uepHuUia, TyallleBYIO WIM aKBapelIbHYIO KpPacKy 10
MOSIBJICHUSI HACKIIIIEHHOTO 11BeTa. B cTakane Ne 2 Bojy He moAKpanmBaiTe.

3. [lomectute B 00a cTakaHa Mo OAHOW BETKE JPEBECHOTO PACTEHUS U MOCTaBbTE UX

B TEIJI0€, XOPOIIIO OCBEMEHHOE MecTo. Habmonaiite 3a pacTeHusMu B TeueHue 2-3 JHel.
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4. OcyIecTBUTE PETUCTPAIIUIO PE3YIHTATOB OMBITA:
a) BBIHBTE BETKH U3 CTAKaHOB;
0) caemaiiTe MpOAOIBHBIN pa3pe3 cTe0s Ha 5 ¢M B JUTMHY Ha KaXKI0M BETKE;

B) CJeNIaiiTe CXeMaTUYHBIM PUCYHOK Cpe3a BETKU U3 Kaxaoro crakana (Pucynox 39-

40).

Pucynoxk 39 Cpe3s BeTKH U3 cTakaHa ¢ Ipo3pauHoi Booi [89]

Pucynok 40 Cpe3 BeTKH M3 CTaKaHa ¢ MOJKpaIIeHHO# Bo1oii [89]

6. ChopmynupyiiTe BBIBOJI O TIEPEMEIIIEHUH BEIIECTB B cTEOIIC.
Bapuanum omeema: creGenb IPOBOIUT BOAY U MUHEPAIbHBIE BEILIECTBA MO COCYIaM

APCBCCHHBI K BBIICIICKAIIIMM OpraHaM U TKaHSIM.

JlaGopaTopHasi padora «HMcciienoBanue cTpoeHusi KOPHEBUINA, KIYyOHS,
JIYKOBHLBI»

JlaGopatopHyto  pabOTy pEKOMEHIyeTcs MpPOBOJUTh Ha  MPOIECcCyalbHO-
colepKaTelbHOM JTane ypoka «BupousmeHEHHbIE MOOEru: KOpHEBUIE, KIyOeHb,
nykoBuiia». Ha e€ BeimomHenue otBoautcs 20 muHyT. OpraHusyercsi rpymnmnosasi ¢hopma
paboThl 0OYUArOIITUXCS.

Heab: u3y4nTh BHEIIHEE CTPOEHUE BUIOM3MEHEHHBIX IMMOOEroB (Ha MpUMEpe

KOPHEBHUILA, KITYOHS U JTyKOBHIIBI).
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OOopynoBanme: jyna pydyHas, NpenapoBajbHas UIja, repoapuil KOPHEBUIHOTO
pacTeHus, KiryoeHb KapTodens, TyKOBHUIlA PEMYaToro JIyKa.
Xox paboThbl
1. PaccmotpuTte repbapuii KOpHEBUILHOTO pacTEHUs (JaH/bIIIa, KPanuBbl U JIp.).
2. Haiinure kopHeBuie. M3yunte ero, BbIIETUB y3€J, MEXKI0Y3JIHs, IPUIATOUYHbIE
KOPHH.

3. [oanumure: cTebenb, IPUAATOUHbIC KOPHH, Y3, Mexaoy3iue (Pucynok 41).

Pucynok 41 Kopuesuriie [90]

4. OnpenenuTe 4epThl CXOJICTBA KOPHEBHUIIA C TOOETOM PACTEHUSI.
5. PaccmoTpuTe kiyOeHb KapTodens:

A. HallIUTe «TIa3Ku» U PACCMOTPUTE UX MPU MOMOIIH JYTIbL;

b. HaiiguTe MOYKH;

B. moanummwre: moyka, CToJIOH, pocTok (PucyHok 42).

Pucynox 42 Kny6ens [91]
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6. Onpeaenurte YepThl CXOACTBA KIIyOHS C MOOEroM pacTeHUsl.

7. PaccMoTpuTe pa3pe3aHHyo B0k JIyKoBuUIly. HaliquTe y IyKOBUIIbI CTEOEb U
JUCTHSL.

8. [loanuiiure: cyxue Yenryu, COUHbIE YEIyH, MOoYKa, JOHIIEe JTyKOBUIIbI (PucyHOK

43).

Pucynok 43 Jlykouna [92]

9. Onpenenurte yepThl CXOACTBA JTYKOBHIIHI C TOOETOM PACTEHUS.
10. Ha ocHoBe mnpoBeACHHOIN sabopaTOpHOM pabOThl, [aiTe OmNpeaeaeHus
CIEAYIOIIUX TEPMUHOB:

Ct0oJI0H —

JloH11e —

«I'maskny —

10. ChopmynupyiiTe BBIBOJ O 3HAYEHUH BUIOU3MEHEHHBIX MTOOETOB.
Bapuanm omeema: Bugon3MeHEHHBIE TOOETH 3amacaroT MUTATEIbHBIE BEIIECTBA U

Y4aCTBYIOT B BET€CTAaTHUBHOM PAa3MHOKCHUHU PACTCHUA.

JlaGopaTopHas padora «OnpeneneHue ycJIOBUM MPOPACTAHUS CEMSH
U X BCXOKECTH»
JlaGopaTopHass paboTa TPOBOIUTCS HA MPOILECCYATHHO-COJACPKATETLHOM JTare
ypOKa Ha TeMy «YCJOBHUS mpopacTtaHus ceMsH. lloaroroBka cemsH Kk moceBy». Ha eé
BBINOJIHEHUE OTBOAMTCA 20 MUHYT. [l mpOBEACHHS ONMbITA U MOJYYEHUS] PE3yIbTATOB

HOTpe6yeTC}I HCCKOJIBKO I[Heﬁ. PeKOMeHI[yeTCH 3aKJIaJIKy OIIbITa IIPOBCCTHU 3apaHCC,
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oOCYyIUTh TOJYYEHHBIE PE3YNbTaThl U CHOPMYIHMPOBATH BBIBOJBI Ha MpOLECCYyalTbHO-
coJiep KaTeIbHOM 3Tane ypoka «Pa3BUTHE MPOPOCTKOBY.

Henb: n3ydyeHne yciuoBHil, HEOOXOAUMBIX JJI MPOPACTAHUS CEMSIH.

OO6opynoBanme: cemena (aconu wiu ropoxa — 20 mryk, 4 1abopaTopHbIX CTakaHa,
¢bunbTpoBanbHAsA Oymara, Boja, MUHIET.

Xoa padoTbl

1. [TonoxuTe HA THO KAXKIOTO CTakaHa (PUIBTPOBAIbHYIO Oymary.

2. Pacipenenute cemena ¢acosii paBHOMEPHO 10 4 CTaKaHaM.

3. B nmepBblii crakad HaneiTe 1 cM BOJIbI M TOCTaBbTE Ha MOJKY B mikad. [lognummre
U TIPUKJIEITE 3TUKETKY «BOJIa + BO3AYX + TEILIO».

4. Bo BTOpOI1 cTakaH HajeiTe 4 cM BOJIbI U MOCTAaBbTE HA MOJIKY B mKad. [loanummure
Y IPUKJIEHTE 3TUKETKY «BOJA 1 TEILION.

5. Tpetwuii cTakaH ocTaBbTe O€3 BOJBI U MOCTABbTE Ha MOJIKY B 1Kad. [loanummre u
IIPUKJIEHATE ITUKETKY «BO3AYX T TEILIO».

6. B derBépThlld cTakaH HaieTe | CM BOABI U TOCTABBTE B XOJOAWIbHUK.
[ToanuimmTe U NPUKIEUTE ITUKETY «BOAA + BO3AYX +XOI01».

7. Beaute HaOmoeHNs B TeUEHUU TPEX AHEH. 3amosHuTe Tabnuny «Onpenenenue
YCIIOBUH MpopacTanue ceMsHy» (Tadmura 34).

Tabnuna 34 — Onpenenenue ycloBUN MPOpaCcTaHus CEMSH

YcaoBus Boaa + Bo3ayx + | Boaa + temio Bo3ayx + Bopa +
TeIJio TeIJjo BO31yX

Nnmoctpanus

—

204 | 20°
i ]

)

Hanuuune
MPOPOIIEHHBIX
CceMIH

Hcmounux unmocmpayuii: [93]
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8. ChopmynupyiiTe BBIBOJ 00 YCIOBHIX, HEOOXOAUMBIX JJIsl IPOPACTAHUS CEMSIH.

9. Onpeenute NPOICHT CEMSIH, KOTOPBIE TPOPOCIIH, 1I0 POopMyIIe:

KosanyectBO MPOPOCIINX CEMAH
100 =

06111ee KOJIMYECTBO CeMSTH

10. [lepenecute ceMeHa B rpyHT U nocaauTe Ha rryouny 1 cm. [lonuBaiite Boo# B

TCUCHUC HCACIIN.

1. UIepe3 HCIOCIIIO OIIPCACIINTC KOJIMYCCTBO ITPOPOCTKOB, ITOABHUBINUXCA HAJI 3eMIIEH.

KonnuecTBO ceMsan

KomngecTBo IMPOPOCTKOB

12. Onpenenute MPOIEHT BCXOKECTU CEMSIH IO hopMyJie:

KosanyecTtBO MMpOpOCHINX CEMSAH
100 =

06111ee KOJIMYECTBO CeMsIH

13. Cpopmynupyiite BHIBO.

BapuaHm omeema. I IpOpacTaHuA CCMAH H€06XOI[I/IMO HaJIMYUC CJIICAYIONIUX

(haxTOpoOB: BOAA, BO3YX, TEILIO.
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IHPUJIOKEHHUE

IIpuiaoxenne 1
®denepanabHblii yaeonbiii muan’® [3]

Bapuant Ne 1

denepajbHbIA HeleJbHbIN Y4eOHbIH MJIAH OCHOBHOIO 00111ero 00pa3oBaHus 1JIsl
S-IHEeBHOM yueOHO Hexeau

IIpeametHbie 001acTH Y4eOHble NpeaMeThl KJIacchl KoanuyecTBO 4acoB B Heae 10
vV |VI VIl [VII|IX |Bcero
Oo0si3aTesibHAsA YaCTh
Pycckuii s3b1k 1 muteparypa | Pycckuii s3b1k 5 |6 4 3 3 21
JIuteparypa 3 13 2 2 3 13
Ponnas nureparypa
HNHocTpaHHbBIC SI3BIKU WNHocTpaHHBIH SA3bIK 3 13 3 3 3 15
M
arematia i Maremaruka 5 |5 10
uHpOpMaTHKa
Anrebpa 3 3 3 9
I'eomerpust 2 2 2 6
BeposiTHOCTB U cTaTHCTHKA 1 1 1 3
HNudopmarnka 1 1 1 3
OO011ecTBEHHO-HAYYHbIE
Hcropus 2 |2 2 2 2 10
peIMETHI
OO61ecTBO3HaHUE 1 1 1 1 4
I'eorpadus 1 |1 2 2 2 8
E -
CTCCTBCHHO-HAYJIHBIC DrsiKa 5 5 3 -
TIPEIMETHI
Xumus 2 2 4
Buosorus 1 |1 1 2 2 7
OCHOBBI 1yXOBHO- .
. OCHOBBI TyXOBHO-HPaBCTBEHHOM
HPaBCTBEHHOU KYJIBTYPbI 1 |1 2
KYyJbTypbl HapoZ0B Poccun
HapoaoB Poccun
HckyccTBO N306pa3utensHOE NCKYCCTBO 1 |1 1 3

% KonnuecTBo 9acoB Ha GMOJIOTUIO OJJMHAKOBO BO BCEX BAPUAHTAX, MPEICTABIEHHBIX B (DeIepaIbHOM y4eOHOM
IIaHE.
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My3sbika 1 |1 1 1 4
Texuoiorus TexHomorus 2 2 2 1 1 8
(0))
HBHHeCKai Kb Typa H dusnyeckas KyabTypa 2 |2 2 2 2 10
OCHOBEI 0€30IIaCHOCTH
OcCHOBEI 0€30IM1aCHOCTH 1 1 5
KU3HENEATEILHOCTH
Htoro 27 129 |30 |31 |32 149
Yacrsb, GopmMupyeMasi y4acTHUKAMM 00pa30BaTeIbHbIX s |1 5 5 1 8
OTHOIIEHUI
V4eOuble HEAETH 34 |34 |34 |34 |34 |34
Bcero yacos 986 (1020|1088 (1122|1122 (5338
MakcumManbHO JOIyCTUMAasl HeJlesIbHas Harpyska (mpu S-
JTHEBHOM HeJielie) B COOTBETCTBHUH C ACHCTBYIOLUTUMU 29 |30 32 33 33 157

CaAHUTAPHbBIMU IIpaBHJIaMH U HOpMaMH

Pacnipenesienne yueGHOTr0 MaTepualia mo Kjiaaccam

Ipunoxenue 2

KosanuyectBo 4yacos
TemaTn4yeckue 6,10KH/TeMbl
HA U3yYeHue
5 knacc (34 4, 1 4 — pe3epBHOe Bpemsi)
1. buonorus — Hayka o >KMBOW MPUPOAE 4
2. MeTo/1bl U3y4YeHHUs! )KUBOI MPUPOIBI 6
3. Opranusmsbl — TeJa KUBOW MPUPO/IbI 7
4. Opra"u3Mmsl 1 cpeja 0OUTaHUs 5
5. IlpuponHbie cooOIiecTBa 7
6. XKuBas npupona u 4ea0BeK 4
6 xnacc (34 4, 1 4 — pesepBHOe Bpemsi)
1. PactuTenpHBIN OpraHu3mM 6
2. CTpoeHHE U )KU3HEIEATEIIPHOCTh PACTUTEIILHOTO OPTraHnu3Ma: 27
2.1 Ilutanue pacTeHu 8
2.2 JIpixaHue pacTeHui 2
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2.3 TpaHcnopT BEUIECTB B paCTEHUHU 5
2.4 Poct pactenus 4
2.5 Pa3MHOXKEHHE paCTCHUS 7
2.6 Pa3Butue pacteHus 1

7 xnacc (34 4, 1 4 — pe3epBHOe Bpemsi)

1. CucremaTnueckue rpynnsl paCTEHU: 22
1.1 Knaccuduxanus pacteHuit 2
1.2 Huzmme pacrenus. Bogopocnu 3
1.3 Bricmme ciopoBsie pacTenus. MoxoBuanable (Mxu) 3
1.4 IlnaynoBuansie (Ilnaynsr). XBomeBuaasie (XBoum),
[TanopotHukoBuHbIe (ITanopoTHHKY) 4
1.5 Beicime cemeHHble pacTeHus. ['ogoceMeHHbIe 2

2. Pa3BuTHE pacTUTENBLHOrO MHUpa Ha 3emiie 2

3. Pactenus B mpupOIHBIX COOOIIECTBAX 2

4. PacreHus u uyenoBek 4

5. I'pu6sl. JInmaitnuku. bakrepun 3

8 xnacc (68 4, 2 4 — pesepBHOE Bpemst)

1. )KuBoTHBII Opranusm 4

2. CTpoeHHe U )KU3HEAEATEIbHOCTh OPraHu3Ma JKUBOTHOTO 12
2.1 Onopa u IBUKEHHUE KUBOTHBIX 1
2.2. IlutaHue U NUILEBAPEHHE Y )KUBOTHBIX 2
2.3 JIpIxaHue >KHBOTHBIX 1
2.4 TpaHCHOpT BEIIECTB y JKUBOTHBIX 2
2.5 Belznenenue y ;KUBOTHBIX 1
2.6 I1okpoBEI T€Na y )KUBOTHBIX 2
2.7 KoopauHanus ¥ peryssius )KU3HEeAeATEIbHOCTH Y )KUBOTHBIX 2
2.8 IToBeneHne >KUBOTHBIX 1
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2.9 Pa3MHOXKEHUE U Pa3BUTHE )KMBOTHBIX 1
3. CucreMaTHYECKUE TPYIIITHI )KUBOTHBIX. 40
OcCHOBHbIE KaTETrOPUU CUCTEMATUKU 1
3.1 O1HOKJIETOYHbIE )KUBOTHBIE — IPOCTENIIINE 2
3.2 MHOTOKJIETOYHBIC )KUBOTHBIE. KHIIIEYHOIIOIOCTHBIE 2
3.3 [1nockue, Kpyrible, KOJIbYaThle YePBU 4
3.4 YneHnucroHorue 5
3.5 Mosmtocku 2
3.6 XopaoBbie 1
3.7 Pr10bI 4
3.8 3eMHOBOIHEBIE 3
3.9 Ipecmbikaromuecs 4
3.10 IITumet 5
3.11 MuekonuTaromme 7
4. Pa3zBuTHe >XUBOTHOT'O MHUpa 4
5. )KuBoTHBIE B IPUPOTHBIX COOOIIECTBAX 3
6. )KUBOTHBIE U YEJIOBEK 3
9 kiaacc (68 4, 2 4 — pe3epBHOE Bpemsi)
1. YenoBek — OMOCOIUAILHBIN BU 1
2. CTpyKTypa OpraHu3Ma 4ejoBeKa 3
3. HeiiporymopaibHas perysius 9
4. Onopa u IBUKEHUE 5
5. BHyTpeHHss cpeia opraHuzMa 4
6. KpoBooGparieHre 5
7. IpixaHue 5
8. [lutanue u numieBapeHue 6
9. OOMeH BelecTB U NpeBpaIIeHIe YHEPTUU 5)
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10. Koxa 4
11. Breinenenue 4
12. Pa3MHOXEHUE U Pa3BUTHE 3
13. Opranbl 4yBCTB U CEHCOPHBIE CUCTEMBbI 5
14. [loBeneHue u NCUXMKa )
15. YenoBek U OKpy»karomiasi cpenia 2

IIpunoxenue 3
JlaGopaTopHble M MPaKTHYECKHE PAGOTHI, IKCKYPCHH 0 YueoHomy npeamery «buonorus» [8]

IIpumepHasi ocHoBHasi 00pa3oBaTebHAs ®enepanbHas padoyasi nporpamMma 1o
NMPOrpaMMa OCHOBHOI'0 00111ero o0pa3oBanmus. yueOHoMy npeamery «buosnorus» (6azoBblil
Buosorus. 2015 r. (pexaxkmus 2020 r.) 0 [7] ypoBenb), 2023 r.

JlabopaTopHble 1 | DKCKypCUH JlabopaTopHbie u IJKCKYpPCUH HJIH
NpaKTHYecKue NpaKTHYecKHe padoThl | BUAEOIKCKYPCHHU
padoThI

TemaTnueckuii 6,10k 1. Buosioruss — Hayka o
’KMBOM Mpupoae

He npedycmompenvi
Paspen «’KuBble opranusMbny

TemaTn4yeckuii 010k 2. MeToabl H3y4eHust
KMBOI NPUPOABI

1. U3yuenue He npedycmompeno 1. 3yuenue OBnageHue MeTo1aMu
yCTpOWCTBa 71a00paTOPHOTO U3Y4EHHUs KUBOU
YBEJIMUUTENIBHBIX 000pyIOBaHUS: IIPUPOJBI —
npuOOPOB U MpaBHII TEPMOMETPBI, BECHI, HaOJI0ICHUEM U
paboThI ¢ HUMH. yamku [lerpu, IKCIIEPUMEHTOM
MPOOUPKH, MEH3YPKHU.
2. H3yuenue
[IpaBuia paboThl C
cmpoeHus

0o0opyI0BaHHEM B

H .
NIECHEBbIX 2pu606 MIKOJIBLHOM KaOHHETE.

3. U
3yueHue 2. O3HaKOMJICHHUE C

cmpoenus (u

YCTPONCTBOM JIYIIBI,
nepeosudicets)

10 TTockonbKy B JaHHOM JOKYMEHTE HET paclpenelieHHs COIAEP)KaHWs MPOrpaMMBbl MO rojaM oOydeHus, K 5 kmaccy Obuiu
OTHECEHHI J1abopaTopHbIe/MpakTHIeCKUue paboThl M SKCKypcHH, coBmanatonye ¢ Gopmynupokamu ®I'OC 2021 unm 6imskue
IO COJICPXKAHMUIO (BBIACICHBI KYPCHBOM).
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OOHOKIEeMOYHbIX
ICUBONHBIX

CBCTOBOI'O MHUKPOCKOIIA,

3. O3nakomieHHE C
PaCTHTENHHBIMH U
KHUBOTHBIMHU KJICTKaMU:
TomaTa M apOy3a
(HaTypanbHBIC
npenaparsl), HHQY30pUH
Ty(eabKu 1 THIPHI
(roToBsbIe
MUKpOIpEInaparsl) ¢
MTOMOIIIBIO JIYTIBI 1
CBETOBOT'O MHUKPOCKOTIA

npaBuia paboThl ¢ HUMH.

Paznen «KuBble opraHusMbi»

KMBOI NPUPOABI

TemaTnueckuii 6,10k 3. OpranusmMbl — Tejia

1. IlpuroroBnenue
MHKpOIIperapara
KOXKHUIIBI YETITyH
nyka (MSKOTH
IJ10/1a TOMAaTa).

2. Boigsienue
MePEIBHIKCHUS
BOJIBI U
MUHEPATBLHBIX
BEIIECTB B
pacTeHHH.

3. Onpeoenenue
NPU3HAKOS Klacca 8
cmpoenuu
pacmeHuii.

4. Onpeoenenue
pooa unu euoa
HeCKONbKUX
MPABAHUCTBIX
pacmenuti 00HO20-
08yX cemelicme

He npedycmompeno

1. I3yueHue Ki1eTok
KOJKHULIBI YELIYH JIyKa
IO/ JIYTIOW U
MHKPOCKOIIOM (Ha
npumMepe
CaMOCTOSITEILHO
MIPUTOTOBJIEHHOTO
MHUKpOIIpenapara).

2. O3HaKOMIIEHHE C
HpI/IHHI/IHaMI/I
CUCTCMATUKHN
OpPTaHU3MOB.

3. HaOmronenue 3a
noTpeOIeHneM BOIbI
pacTeHueM

He npeodycmompenul

Pa3zpen «O0medonoI0rnuyecKue

Temarn4yeckuii 010k 4. Opranu3msl u cpesa

3aKOHOMEPHOCTH oouTaHUS
BrigBienue MHuoroo0pasue KHUBbIX BrigBienue PacturensHblil n
MPUCTIOCOOICHHU y | OpraHu3MOB (Ha mpuMepe MPUCTIOCOOICHHIA JKUBOTHBIN MUP
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OpPTraHU3MOB K cpeJie
oburanus (Ha
KOHKPETHBIX
IIpUMepax)

napKa Wid IpUpoOIHOTO
y4acTka)

OpPraHMU3MOB K Cpefie
oburanus (Ha
KOHKPETHBIX IPUMEPAX )

POIIHOTO Kpast
(kpaeBeneHue)

Pa3nen «O01meonoiornyeckue

TemaTnueckuii 6,10k 5. [Ipupoanbie

3aKOHOMEPHOCTH» cooduecTBa
He npedycmompeno | 1. I3yuenue u onucanue N3yuenue 1. Uzyuenue
9KOCUCmeMbl CBOEH HCKYCCTBEHHBIX NPUPOOHBIX

MCCTHOCTH.

2. Ocennue (3UMHUE,
BECCHHUE) SIBJICHUS B
JKU3HU PaCTCHUH U
JKUBOTHBIX

COOOIIIECTB U UX
oburarenel (Ha mpumepe
aKBapuyma u jp.)

coobwecms (Ha
npuMepe Jieca, 03epa,
npyna, Jiyra v Jip.).

2. Uzyuenue
CE30HHBIX SIBJICHUN B
YKU3HU TPUPOTHBIX
COOO0I1IECTB

Paznen «O0medonoI0rnuecKkne

3aKOHOMEPHOCTH

TemaTuueckuii 0J10k 6. 2KuBasi npupoaa u

YE€JI0BCK

He npeodycmompeno

Pasnoobpaszue nmuy u
MIEKONUMAUWUX
MeCcmHOCMU NPOAHCUBAHUS
(3KCKYypcus 8 npupooy,
300napK unu mysetl)

[IpoBenenue akuuu 1o
y0bopke mycopa B
OnuxaiiiieM secy,
napke, CKBepe WM Ha
MIPULIKOIBHON
TEPPUTOPUHN

He npedycmompenui

Bcezo 3a yueonwiii
200: npumepno 8

Bcezo 3a yueonwiii 200:
npumepno 4

Bcezo 3a yueonwtii 200:
9

Bcezo 3a yueonuwiit
200: 4

O kakoM meToje UAET peub?
Hcnons3yiiTe MEHbIIE MOJICKA30K JJIs1 OTBETA HAa BOIIPOC

IIpuioxenne 4

Metoas! | Ilpumepsl IIpumepsl IIpumepsl Bo3moxkHocTH Omnpenesnenune
npudopoB u o0bexTa pe3yabTaToB MeTojaa
HHCTPYMEHTOB NPUMEHEeHHUs
MeTo/a
S 6a10B 4 dasu1a 3 dayu1a 2 6anaa 1 6ann
1-... Opransl Bona IIpo3paunas ITo3Bouszer Meron,
YyBCTB, XKHUAKOCTb, HE 3apuKcUpOBaTh | OCHOBAHHBIN Ha
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mymna, OMHOKITb, MMeEIoNIas [[BE€Ta | HAIMYKUE WU BOCIIPUSATUU
MHUKPOCKOII U 3araxa, B OTCYTCTBHE MPUPOIHBIX
KOTOPOM KaKoro-iamnoo 00BEKTOB IpHU
XOpOIIIO MpU3HAKa WK MTOMOIUIH
pacTBOPSIIOTCSA | CBOMCTBA Y OpraHoOB YyBCTB
MHOT'HE H3y4aeMoro
BeIeCTBa 00BEKTa
2—... Muxkpockor, PaznoBunnoctu | Hakunmsle Brrissisier Meron
rina3 OMHOKIb, | JIMIIAHHUKOB JAUUATUHUKU BaKHBIC COIIOCTABJICHUS
Jyma 10 CTPOCHHUIO HUMEIOT TEJIO B O0COOCHHOCTH, JIBYX U Oonee
TelIa BUJIC TOHKOU CBSI3H, 00BEKTOB
(cnoeBwuina) IJIaJIKOU 3aKOHOMEPHOCTH | (SIBJICHUM, UJIEH,
3epHUCTON WM | MEXIY pe3yNIbTaTOB
Oyropuaroit HECKOJIbKUMU UCCIIEIOBaHMI),
KOpOUKH, o0beKTamMu BBIJICIICHUE B
aucmosamule — HUX 00IIero u
BHJI METTKHX Pa3IUYHOTO C
YElryeK Win LEJIbI0
MJIACTUHOK; KJaccupuKanuu
Kycmucmule
HUMEIOT BUJT
BETBSIIUXCS
KYCTHUKOB
3—... JIuneiika, Paznble yactu Onpenenenue Onpenenser [Tpuém
BECHI, HaJ[36MHBIX HaKOIUIEHUS OTHOILLIEHUE CpaBHEHUS
4achl, moOeroB SITOBUTBIX OJIHOM BEJIMYUHBI | UCCIEAYEMOMN
MEpHBIN CTAKaH BELIECTB B K Apyroi BEJIMYMHBI C
OTpeNIeIEHHBIX | BEJIMYUHE, eAMHUIIEH WK
4acTax MIPUHATON 32 LIKAJION B
pacTeHus EAUHUILY COOTBETCTBHUU C
MPUHIUIIOM
HCCTIEIOBAHUS
4— ... Muxkpockor, \Y 0500003 A% 500000 OcymiecTBisieT HccnegoBanue,
OMHOKITB, noMeniEHHas OTBITHYIO MIPOBOJIUMOE B
nyma, oA MPOBEPKY cHenuaibHO
4achl, CTEKJISIHHBIN THUTIOTE3bI CO371aBa€MbIX
JIMHEWKa, BECHI KOJITIaK YCIIOBHSIX

U JIp.

OTru0aeT 3a
HECKOJIBKO
JacoB, €CJIN
BMECTE C HEel He
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IIOMECTHUTH
pacteHue
5-... Paznuunrnie JKuBoTHEIN H3yuenue [Ipenckazanue Meton ocHOBaH
MaTrepuaibl U MUp OyIymero | BO3MOXXHOCTH M | U3BMEHEHUH B Ha 3aMeHEe
o0opynoBaHue, CKOpPOCTH OymytiemMm M3y4aeMoro
KOMITHIOTEP BBIMUPaHUS 00BEKTa €TO
onpeeIEHHOTO YIPOIIEHHBIM
BHA KUBBIX MIPOTOTUIIOM

OpPraHu3MOB

Omeemol: 1 — onucanue, 2 — cpaBHEHUE, 3 — U3MEPEHHE, 4 — ONBIT/KCIIEPUMEHT, 5 — MOJICTTUPOBAHUE.




