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BBEJAEHUE

C 1 centsi6psa 2022 roga B coorBeTcTBUM C [Iprikazom MuHHCTEpCTBA TPOCBEIICHMUS
Poccuiickoii @enepanuu ot 31.05.2021 Ne 287 Bo Bcex mkosax Poccuiickoit @enepanyu
BCTyNMWJI B CHIy OOHOBIEHHBIN @DenepalbHbII TOCYJapCTBEHHBIN 00pa30BaTeIbHBIN
CTaHAapT HayaJlbHOTO M OCHOBHOro obmiero obpazoanusi (PI'OC HOO u OO0O). B
2022/2023 yyebHOM Toy 0053aT€IbHOE BBEACHUE CTAHIAPTOB MPEIYCMOTPEHO TSt 1-X U
5-X KJaccoB. 3aBepllIeHHe Mepexoa Bcex mKkoa Ha oOHOBIEHHBIN PI'OC mnanupyercs B

2025 rony.

OOpamaeM BHMMaHHWE II€JaroroB, YTO JAaHHBIC CTaHIAPTHI SBISIOTCS HUMEHHO OOHOGIEHHbIMU, & HE
HOBBIMU. TeM Oosiee OIMMOOYHO HA3BIBATH MX CTAHIAPTaMU TPEThETo MokoyieHus. besycmosHo, I'OC
2021 roxa uMeeT psia OCOOSHHOCTEH, OJIHAKO B HEM COXpPAHEHBI KOHIICTITYaIbHBIC MOAXOMbI K OTOOpY
COJICp KaHUs U TPeOOBAHUSM K Pe3yJIbTaTaM OCBOCHHS IMPOTPAMMBbI KaXKI0TO KOHKPETHOTO ATara 00yueHHsI
(HavyaspbHas, OCHOBHASI M CTApINas IIKOJIA).

CrneayoomuM BaXHBIM IIaroM B OOHOBJIEHWH POCCHUUCKOTO OOpa30BaHUS SIBUIIOCH
yTBepKJcHHE (enepabHOl 00pa3oBaTeJbHOW NPOrpaMMbl OCHOBHOIO 0O0IIIEro
oopazoBanuss (P®OII O000) [3]. D®OIT OOO mnpencraBisieT CcOOOM JTOKYMEHT,
OTIpENEeNIONMN  colepkaHue  o0miero  oOpa3oBaHMsT UM PErVIAMEHTHPYIOUTUHN
00pa3oBaTENbHYIO JIE€ATEIbHOCTh OPraHM3allMd B €IWHCTBE YpPOYHOW M BHEYPOUHOH
NESATEIBHOCTH MPHU yUETE YCTAHOBJIEHHOIO 00pa30BaTEIbHBIM CTAaHIAPTOM COOTHOLIEHUS
00s13aTeIHbHOM YaCTH MPOTPAMMBI M YaCTH, POPMUPYEMOI yUaCTHUKAMU 00pa30BaTEIbHbIX
OTHOUICHHUI.

JIOKyMEHT COCTOMT M3 TpPEX pa3leioB: LEJIEBOT0, COAECPKATEIBHOIO U
opranu3alroHHoro. CozepxkaTelbHbIN pa3aei BKIOYAET MPOrPaAMMBbl, OPUEHTUPOBAHHbIEC
Ha JOCTHKEHUE TPEIMETHBIX, METaNnpeAMETHbIX M JIMYHOCTHBIX PpEe3yJbTaTOB:
denepanbubie padoune nporpammbl (PPII) yueOHBIX IPEIMETOB, a TAKKE MPOrPamMMy
(opMupoBaHus YHUBEpPCAJBbHBIX Y4YeOHBIX JeilicTBMH U ¢deaepajbHyI0 pado4uyro
nporpammy Bocnutanusi. OenepanpHas paboyasi nmporpamMma 1no y4eOHOMY HpeIMeTy

«buonorus» (6a30BbIi ypoBeHb) mpenctaBieHa B myHkre 157 ®OII OOO. JlannHbiii



OpeaMeT SBISIETCSl 00s3aTelIbHbIM Ha YPOBHE OCHOBHOIO O0OIEro o0pa3oBaHUs, 4TO
OTpaxxeHo B (peaepajbHOM yueOHOM miane ([Ipunoxenue 1).
s pa3paboTku paboumMx MporpamMm IMeJaroraM pPeKOMEHIYeTCs HCIOIb30BaTh
oHJaliH-cepBUC «KoHCTpYyKTOp pabounx mporpaMm», pa3MemEHHbIN Ha noptaie «Eaunoe
conepkanue oOmero oOpaszoBanus». I[Iporpamma, co3gaHHas € IMOMOINBIO JAHHOIO
CEpBUCA, BKIIIOUAET BCE HEOOXOAMUMBIE Pa3/IEIIbl:
o [losacnumenvuas 3anucka (00111as XapaKTEPUCTHUKA y4eOHOTO IpeaMeTa «bruonorus»;
LEJIU U3YYEHHUS U 3a/1a4¥, 00ECIEYMBAIOIINE UX IOCTHXKEHUE; MECTO y4eOHOTO IPEIMETA B
y4eOHOM ILJIaHE).
o Cooepocanue yueOHO20 npeomema TO paslieliaM C yKa3aHHEM J1a0OpPaTOPHBIX U
MPaKTUYECKUX PAOOT, SKCKYPCHIl H/WIIH BUIEOIKCKYPCHUH.
o [Inanupyemvle obpazosamenvuvie pe3yibmamvl. JUYHOCTHBIE (MATPUOTUUYECKOE,
IPAKJAHCKOE, JIYXOBHO-HPaBCTBEHHOE, 3CTETHUYECKOE, TPYAOBOE, HKOJIOTHYECKOE
BOCIIUTAHUE; LIEHHOCTM HAy4YHOrO TMO3HAHUS; (OPMHUPOBAHUE KYJIbTYPhl 340POBBS;
afganTays 0O0yYarolerocss K HW3MEHSIOUIMMCS YCJIOBHUSIM COLMAIBHOM W MPUPOJHON
cpenpbl).
o Memanpeomemmobie pe3yibmanmpi:
- YHUBEpCAJIbHbIE TO3HABATENbHbIE ACHCTBUS (0a30BblE JIOTMUECKHE U 0a30BbIE
MCCJIeIOBATENbCKIE IEUCTBUS, paboTa ¢ nHpopmaruei);

- YHUBEpPCAJIbHbIE ~KOMMYHUKAaTHUBHbIE JedcTBUA  (000OIIEHHE, COBMECTHAs
NESATEILHOCTH (COTPYIHUYECTBO));

- YHUBEpCAJIbHbIE PETYJSATUBHbIE JAEUCTBUA (CaMOOpraHMU3alMs, CaMOKOHTpPOJb

(periekcust), SMOMOHAIBHBIA UHTEJIEKT, IPUHATHE CE€0S U IPYTHUX).

lIpeomemmnvie pezynrvmamol.
o Temamuueckoe niaHupogaHue.

L HprollHOB niaHuposanue.

Yuebno-memoouueckoe obecneuenue 06pa306amefsz020 npoyecca. 00s13aTeILHbBIE
yqe6HI>1e Marcpuaibl JIA 06yqa}0meroc;1; MCTOJUYCCKHUC MATCPUAJIbI JId YUYUTCIIA,

1udpoBbie 00pa3zoBaTEIBHBIE PECYPCHI B pecypchl ceTu MHTepHeT.



o MamepuanvHo-mexuuueckoe obecneyeHue obpazoeamenbHO20 npoyecca: yaeOHOe
o0opynoBaHue; 000pyaOBaHUE ISl MPOBEACHUS J1A0OPATOPHBIX, MPAKTUUYECKUX padoT,
JEMOHCTpPAIAN, IPE3CHTALIHM.

[Ipu coszmanuu paboueil mporpamMmbl B pasjenie «TeMaThyeckoe MIaHUPOBAHUE)
YUUTEIIO  HEOOXOJWMO  YYUTHIBATH  BO3MOXKHOCTH  9J€KMPOHHBIX  (YUPDPOBbIX)
00pazoeamenvhblx pecypcos, ABIAIONIUXCA y4eOHO-METOAMYECKUMU MaTepuaiamu’,
UCIIOJIb3yeMbIMU 111  OOyYeHHUS M BOCIUTAaHUA OOYyYarOUIUXCsl W peaJu3yloluMu
nunaktnaeckue — Bo3moxkHocth  MKT,  comepkanme  KOTOPBIX ~ COOTBETCTBYET
3aKOHOJIATEILCTBY 00 00pa30BaHUMU.

Crnenyer OTMETHUTB, YTO paboyasi mporpaMmMa sBJIIETCSI HEOOXOAMMBIM, HO JIaJIEKO HE
JIOCTATOYHBIM HMHCTPYMEHTOM YCIICIIHOM AEsATEIbHOCTH yuutels. B HacTosiiee Bpems
cnoxunack cutyanus, korga ®I'OC OOO Berynui B cuily, yTBEpKIeHa QeaepaibHas
oOpa3oBarenpHas MporpaMmMa OCHOBHOI'O OOIIEro 00pa3oBaHusl, & HOBbIE YUEOHHKH U UX
METOJIMYECKOE COMPOBOXKACHUE B CTaauM pa3paboTku. llenap maHHBIX peKoMeHAanuin
COCTOUT B TOM, YTOOBI MOMOYb YYMUTENSIM BBICTPOUTH MPOIECC H3YyUYECHHs] OMOJIOTUH B
KOHTEKCTE TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM TPOTPaMMBbl,
a Takke mporpamMmbl GOPMHUPOBAHUS YHUBEPCAIBHBIX YUeOHBIX AeiicTBui (nanee — YY)

U (dhenepalbHON MTPOTrpaMMBbl BOCTIUTAHHUS.

'K nannoii kateropun yueGHO-METOANYECKAX MATEPUATIOB OTHOCSTCS: MYJIbTHMEIUHHBIE IPOTPAMMEL, JIEKTPOHHBIE YIeOHUKH
MU 33JaYHUKH, JJIEKTPOHHBIE OMOIMOTEKH, BHUPTyalbHBIC JIAOOPATOPHH, WIPOBBIE IMPOTPaAMMBI, KOJJIEKIHH ITH(PPOBBIX
00pazoBaTeNbHBIX PECYPCOB.



1. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA
«BHOJIOT'Us1» (BA3OBBIM YPOBEHb) B KOHTEKCTE LIEJIEH U
3AJIAY OGHOBJIEHHOI'O ®I'OC 00O (2021 r.)

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

«Kaxnplii yd4eOHbBI HpeIMeT — 3TO CBOEOOpa3Has MPOEKLUMs TOW WM WHOU
“BBICOKO”” (hOpPMBI OOIIIECTBEHHOTO CO3HAHUS (HAYKH, UICKYCCTBA, HDAaBCTBEHHOCTH, ITPaBa)
B IUIOCKOCTh YyCBOEHUs» [22]. buonoruss kak y4yeOHBIA MpeaMeT TakxkKe SBIsSeTCs
MPOU3BOJAHBIM OT HAyKH, OTPAXKEHWEM HAy4YHOr'O 3HAHUS B COOTBETCTBYIOLIEH 00JIacTh
OKpy>Karolen aeicTBuTenbHOCTH. CofepKaHue 3TOro yueOHOro MpeaMeTa TECHO CBSI3aHO
C pa3BUTHEM OHOJIOTUYECKOW HAayKU U JOJKHO ObITh OPHUEHTHPOBAHO Ha €€ U3y4YECHHE.
[IIKOJMBHBI Kypc OTOMpAaeT W3 HAy4YHbIX 3HAHWI OCHOBOIOJATalONIMK Marepuan,
CUCTEMATHU3UPYET M METOJUYECKH OOBEIUHSET €ro B LEJIOCTHYIO CHUCTEMY Y4YeOHOIo
colepKaHUsl, aNalnTUPyeT MPUMEHUTEIBHO K BO3PACTHBIM M  IICHXOJOTMYECKUM

0COOEHHOCTSIM 00YYarOIINXCS.

CrepxHeM y4eOHOro IpeaMeTa CIYXKUT €ro npozpammad, T.e. CUCTEMATHYECKOE M HEepapXU4ecKoe
OIMCaHUeE Te€X 3HaHUN U YMEHUH, KOTOphIE MoJIexaT ycBoeHuto. [Iporpamma, pukcupyroias cogepxaHme
y4eOHOro mpeaMeTa, ONpesessieT, B CBOIO OuYepeb, METOABI MPENOIaBaHusl, XapaKkTep TUAAKTUYECKUX
nocoOuii, cpoku oOyueHHs] U JApyrue MOMEHThI yueOHoro mpouecca. Y, uro Hambosiee CyIIEeCTBEHHO,
yKa3blBas COCTAaB YCBAMBAEMbIX 3HAHUM M MX CBA3U, IPOrpaMma TEM CaMbIM IIPOECKTUPYET TOT THII
MBILUIEHUS, KOTOpPBIH (hopMUpYeTCs y IIKOJIBHUKOB IPHU YCBOEGHUM IpEAJaraeMoro UM y4eOHOro
MaTepHuaa.

Haewviooe B.B. Teopus passusarowezo obyuenus [22]

[Iporpammoii mpeayCMOTPEHO U3yUeHHe OMOJIOTMH B 00BhEMe 238 4acoB 3a MsITh JeT
oOyueHus u3 pacuéra: 5—7 kiaccel — 1 yac B Henenmo, 8—9 knaccel — 2 yaca B Heeno. B
TEMaTUYECKOM TUIAHUPOBAHUU IS KaXKJIOTO Kjacca MpeayiaracTcsi pe3epB BPEMEHH,
KOTOPBI YYHTEIIb MOXKET HCIIOJb30BaTh IO CBOEMY YCMOTPEHHIO, B TOM YHCJC IS
KOHTPOJIbHBIX, CAMOCTOSITEIBHBIX pa0OT M 0000IIAIONUX YPOKOB.

B Ta6muiie 1 mpencraBiensl GOpMyITHPOBKH 1IeJIeH U3yuyeHUs OMOJIOTUN HA YPOBHE

OCHOBHOT0 00111er0 00pa30BaHMs B COOTBETCTBUU C 00pa3oBaTesibHbIM cTanAapToM 2010 r.



(c m3menenmsimu B 2014-2015, 2020 rr.) u DOII OOO (yTBEepKaeHa MPUKA30OM
MunucrepctBa npocsemenus PO ot 18.05.2023 r.) [4].

Ta6muua 1 — Ienu usyyenus ouonoruu B 5-9 xnaccax?

®1'OC 000, 2010 r. (c ui3menennsimu 2014, | @enepanbHas padoyasi NporpaMma 1o
2015, 2020 rr.) [1] yueOHoMYy npeamery «buonorus»
(0a30BbIi1 ypoBeHb), 2023 1. [8]

Henn:

1) bopmupoBanue cucmemst Hayunwvix snanuti o | 1) GopmupoBanue cucmemwvl 3HaAHUL O
JHcusoll  npupoode,  3aKOHOMEPHOCTAX €€ | npusHaxax u npoyeccax
pa3BUTHSL, UICTOPUUECKU OBICTPOM COKPALLEHUHU | JHCU3HEOesmeNbHOCmU ouonocueckux
OM0JIOrNYecKoro pazHoobOpasusi B 6uocdepe B | cucmem pa3HOTO YPOBHS OpTaHU3AINH
pe3yabTare  JeSATEeIbHOCTH  4YeJIOBeKa Ul
Pa3BUTHS COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUHN O KapTHUHE MHUpa

2) dhopmupoBaHue NnepeoHA4AIbHBIX
CUCTNeMamU3UPOBAHHBIX — NPEOCMABIeHUll O
buonocu ecKux obvekmax, npoyeccax,
ABNEHUAX, 3AKOHOMEPHOCMAX, 00 OCHOBHBIX
OuoI02UNeCKUX Meopusax, 00 9KOCUCMEMHOU
Op2aHU3aYUYU JHCU3HU, O B3AUMOCBSI3U KUBOTO U
HEXHUBOro B Onocdepe, 0 HACIEACTBEHHOCTH U
W3MEHUYUBOCTH;,  OBJAJE€HUE  IOHATHIHBIM
amnmapaToM OHMOJIOTHH

3) npuobpemenue onvima Ucnorv308aHus | 2) Gopmuposanue yMeHul NPUMEHAMb
Memo006 OUOJIOTHUECKONW HAyKU U TIPOBEJICHUS | Memoobl  OMONIOTUYECKOM  HayKu  JUId
HECJIO)KHBIX OHMOJIOIMYECKMX JSKCIEPUMEHTOB | U3YUCHHS OUONOSUUECKUX CUCTNEM, 8 MOM
IUISL U3YUEHUS JHCUBLIX OP2AHUIMOS U YeN06eKd, | YUCie U OP2aHU3Ma YeloseKka

MIPOBE/ICHUST SKOJIOTMYECKOTO MOHHTOPHUHTA B
OKpYJKalollen cpese

4) dopmupoBaHue ocHoé 3Kon02UUecKOl | 3) popMmuposarue K0I02UUECKOU KYTbmYpbl
2PAMOMHOCIMU: ~ CHOCOOHOCMU — OYEHUBAMb | 6 Yelax COXPAHeHUs. COOCMEEHHO20 300P0Gbsl
nocreocmeusi  0esimenbHOCmU — 4el08eKa 68 | U OXpauvl OKpyicaioujeli cpeovl

npupooe,  GuuAHUe  (axmopos pucka Ha
300po8ve uenoeeka, BHIOMpATh 1IEJEBBIE U
CMBICIIOBBIE YCTAHOBKHM B CBOMX JCUCTBUSX U
MOCTYIKAX MO OTHOLICHUIO K >KUBOW MPUPOJE,
3JI0pPOBBIO CBOEMY U OKPYXAarOIUX, OCO3HAHNE
HEOOXOIUMOCTH JCHCTBUU 1O COXPaHEHHIO

2 KprI/IBOM BBIZEIICHEI COIIOCTABIISIEMBIC DJIEMEHTHI IIETICH.
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®1'OC 000, 2010 r. (c ui3menennsimu 2014, | @enepanbHas padoyasi NporpaMma 1o
2015, 2020 rr.) [1] yueOHOMYy npeamerty «buosorus»
(0a30BbIii ypoBeHb), 2023 r. [8]

OropazHooOpa3us u MIPUPOTHBIX
MECTOOOUTAHUHN BUIOB PACTEHUH M KHUBOTHBIX

5) bopmupoBanue npeocmasnenuii 0 snavenuu | 4) GopMUpOBaAHUE YMeHULl 0OBACHAMb POTlb
Ouonocuyeckux HAyK 6 peweHuu npoodnem | ouonrocuu 6 Npakmudeckou O0esamenbHOCmu
HE0O0XO0IMMOCTH palMOHATILHOTO | JIFOJIEH, 3HA4YCHUE OMOJIOTUYECKOTO
MPUPOJIONIONB30BAHMS,  3alIUTHl  37I0POBbS | Pa3HOOOPA3Hsl IUIsl COXPAHEHUs OHOCQEpHI,
MOJAEH B YCIOBHSX OBICTPOrO W3MEHEHUS | MMOCIEACTBUS JCSITEILHOCTH 4YEIOBEKAa B
HKOJIOTUYECKOTO Ka4eCTBa OKPYKAIOIIEH CPe/Ibl | TPUPO/IC

6) oceoenue npuémos okasanusi nepgou | 5) GOPMUPOBAHHUE cCuCHeMbl 3HAHUL 00
NOMOWU, PAYUOHAILHOU Op2aHU3ayuu mpyoa u | 0COOEHHOCTAX CTPOCHHS,
omovixa, BHIPAIIMBAHUS W  PA3MHOXKEHHS | KU3ZHENCATCIbHOCTH OpraHM3Ma 4elOBeKa,
KyIbTYPHBIX ~ PAacTeHUH M JOMAUIHUX | YCIOBUAX COXPAHEHUS €20 300P08bs

KUBOTHBIX, yX0/1a 32 HUMU

6) dopMupoBaHHE YMeHUl UCHOIb308AMDb
unghopmayuro 0 COBPEMEHHBIX JTIOCTHIKCHUSIX
B o0Omactu Owuosiornu Il OOBSICHEHUS
MIPOLIECCOB U SIBIICHUI >KUBON MPUPOIBI U
JHCU3HeOessmelbHOCmU c0OCMBEHH020
op2aHuzma

Kak BuHO 13 Tabiuis! 1, neneBbie OpueHTUPHI B pefiepaibHOi pabodeit mporpamme
2023 r. B 3HAYUTEJILHOW CTENEHU COBMNAJAIOT C LIEJISIMU MPEAbIAYLIEr0 CTaHIapTa, OJHAKO
OHHM MMEIOT 0oJiee YETKYI0, JJAKOHUUHYIO (popMyNnupoBKY. B kauecTBe camocTOsSTENbHON
1[EJIEBOM TO3UIIMU BBIICICHO «(OPMUPOBAHME CHUCTEMbl 3HAHUN 00 OCOOEHHOCTAX
CTPOCHUSA, >KU3HEACSTEIIbHOCTH OpraHu3Ma 4YeJOBEKa, YCIOBUSX COXPAHEHUS €ro
3I0pPOBbS», a TaKXK€ MO3ULUS «(DOPMUPOBAHUE YMEHUl UCNOIb308AMb UHDOPMAYUIO O
COBPEMEHHBIX O0CMUMCEeHUsAX B 00JlacTU OHOJIOTHH <...>», UYTO OCOOEHHO BaXHO B
YCJIOBUSIX ITUPOKOTO BHIOOpPA UCTOYHUKOB UH(POPMAIIUHU, OTIUYAIOITUXCS KaK CITIOCOO0OM €€
MpEeICTaBIICHUS], TaK U KAYECTBOM, B MEPBYIO OUepe/lb — JOCTOBEPHOCTHIO.

B dopmynupoBkax 1ieieil  MCHOJb30BaHbl TAKWE BAXKHBIE TIOHATHS  Kak
«buonoeuueckaa cucmema» (B TpPeAbLAYIIEM CTaHAapTe «OHOJOTUYECKU OOBEKTY),

«YpPOBHM OpraHuzanuu» (B MpeAblAylIeM CTaHIapTe «IKOCUCTEMHAs OpraHu3anus
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KU3HW»); BMECTO TMOHSTUS «IKOJOTUYECKAs] TPAMOTHOCTH» B (HOPMYIUPOBKE IIesel
3apuKcUpoBaHO OoJIee MUPOKOE MOHATHE «IKOJOTHIECKAs KyJIbTypay.

XapakTepHOil 0COOCHHOCTHIO, OTJIMYAIOIICH OOHOBIEHHYIO MPOrpaMMy Yy4eOHOIO
npenmerta «buonorus» ot npeasiayiero BapuanTa (2015 r. ¢ nocneayolen penakiueil),
ABJISIETCSl pacIpeiesIeHUe CoJIep 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, OCHOBaHHAs Ha
JIOTUKE pa3BUTUS MPEAMETHOTO COJEp)KaHUsA C Y4E€TOM BO3PACTHBIX OCOOEHHOCTEH
00yJaroImmxcs.

Emé oana BaxHas o0cCOOEGHHOCTh TpOrpaMMbl — €€ HampaBICHHOCTh Ha
(hOpMHUpPOBAHUE ecmecmeenHO-HAYYHOU 2paMOmHOCcmy O0YYaIOIUXCs U OpraHu3aluio
U3y4YEeHHUs OHOJOTMM Ha JeSITeIbHOCTHOM oOcHOBe. B mporpamMme y4yuThIBaroTCS
BO3MOXXHOCTH mpeameTa B peanusanuu TpedoBanuit ®I'OC OO0 K MmIaHUpPYyEMbIM,
JUYHOCTHBIM U METalpeAMETHbIM pe3yjibTaTaM OOyYeHHs, a TakXkKe pealn3alrus
MEXMPEIMETHBIX CBSI3€M €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

OOHOBJIEHHE cOAEpKaHUSI TPEOYeT COOTBETCTBYIOUIMX H3MEHEHHUH B METOJIUKE
npernoAaBaHus OMOJIOTHH, YTO ONPEAEIIsieT IPUOPUTETHBIC HAMIPABJICHUS €€ Pa3BUTHS. DTO
MpEeXJIe BCEro paspadoTka METOAO0B M (OpM opraHu3auu OOy4EHHs, HAIIPABICHHBIX Ha
(dbopMUpOBaHUE CIETYIOMIMX YMEHUA:

— TPUMEHATH OMOJIOTUYECKUE 3HAHUS HA MPAKTHKE B CUTYalHMsX MPOOJIEMHOTO
XapakTepa;

— CaMOCTOSITENIbHO HCIOJIb30BAaTh pPa3jU4Hble HCTOYHUKHM 3HAHUU (OTOMpaTh,
OLICHMBATh JOCTOBEPHOCTb MPEJACTABIEHHON B HUX HWHpOpMaLKMK, 00padaThIBaATh,
npeoOpa3oBbIBaTh HHPOPMAIINIO B COOTBETCTBUU C YUEOHBIMU U pealbHbIMU KU3HEHHBIMU
CUTYALUSIMU U T.1.);

— BBINOJIHATD UCCIIE0BATEIbCKUE U MPOEKTHbIE Pa0OThI, OCHOBAHHbIE HA HAYYHBIX
MeToaax coopa u 00paboTku MHGOPMAITNH, TTOTYICHHON B XOJI€ U3YUYEHUS JTUTEPATyPHBIX

HCTOYHHUKOB, BBIITOJIHCHU H8_6J'IIO)1€HI/II\/'I, 9KCIICPUMCHTOB, MOACIIMPOBAHUS.
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Takoll 1OAXOA COOTBETCTBYET OCHOBHBIM TEHICHLMSAM pPa3BUTHUS METOAUKHU
MpernoAaBaHus €CTECTBEHHBIX HAYK B OCHOBHOM IIKOJIE U (POPMUPOBAHUIO OMOJIOTUYECKOM
I'PaMOTHOCTH KaK OJIHOTO U3 KOMIIOHEHTOB (YHKIIMOHAJbHOW €CTECTBEHHO-HAYYHON

I'paMOTHOCTH.

1.2. Oco0enHOCTH pacnpeaesieHUs1 Y4eOHOT0 MATEpHAaJIa MO KJIaccaM

AHanu3 mporpamMmbl yuyeOHOro mnpeamera «buosnorus» moka3blBaeT, 4YTO €ro
COJIep’)KaHNE B OCHOBHOM HE€ MPETEPIIeNIO 3HAYUTEIbHBIX u3MeHeHuil. Ckopee, B JaHHOM
cillydyae Mbl MOXEM TOBOPUTH O TMEPEHOCE aKIIEHTOB Ha (POpMUpOBAHUE E€CTECTBEHHO-
Hay4YHOU TPaMOTHOCTH U YCUJICHHWE HPABCTBEHHO-ITUYECKHUX ACIIEKTOB B3aUMOJICUCTBUS
YyeJioBeKa U Mpupojbl. Pacnpenenenue yaeOHOTO MaTepurana mo rojgaM B OOIbIIeH CTeneHn
3aTpOHYJO coaepkanue ouosoruu B 5 u 9 xnaccax (I[lpunoxenue 2).

Conepkanue MporpamMmbl 5 Kjlacca B HACTOSINEE BpeMs NPEACTaBIsieT cO00i
BBEJICHHE B M3Yy4YCHHE OMOJIOTMYECKUX CHUCTeM. Takoil MoaxoJl B HauOOJbIIEH CTEIEeHU
COOTBETCTBYET COOJIOJCHUIO MPHUHIMIIOB MPEEMCTBEHHOCTH M IMPUPOJOCOOOPA3HOCTH.
TpaauimoHHO W3y4yaeMmble B 5-M Kjacce TeMbl OOTaHMKU (DJIEMEHThl aHATOMUHU,
Mopdosiorur U (HU3UOJIOTUU PACTEHHUI) B COOTBETCTBUU C OOHOBIEHHBIM CTaHIIAPTOM
MEPEHECEHBI B 6-i KJacc; CUCTEeMaTHUKa PaCTEeHUM, HBOIOLIMS, POJIb PACTEHUN B IPUPO/IE U
KU3HU YETIOBEKa, a TAK)KE 3HAKOMCTBO C TpuOaMu, JUIIAWHUKAMU U OaKTEepUsIMU — B 7-1
KJIacC; 300JI0THsI — B 8- KJ1acc, a U3y4eHUE OpraHru3Ma 4eJIoBeKa BO3BpalleHo B 9-if kiacc,
KakK 3TO OBLJIO JI0 MEepexojia Ha KOHLEHTPUUECKUN MPUHIUI MOCTPOCHUS MPOrpamMMBbl MO
Oouonoruu. B cBs3M ¢ 3TUM OTACNIbHBIE OOIIEOMOIOTUYECKUE BOMPOCH BKJIIOYEHBI B
cojiepkanue ouosoruu B 5—9 kiaccax.

Bo3sBpamieHne K TMHEWHOMY NPUHLUITY MOCTPOEHHUsI MPOTPaMMBbl B 3HAYUTEIBHOU
CTENIEHU MOTHUBHUPOBAHO TE€M, YTO BBHICOKUH YPOBEHBb a0CTPAKIIMH MHOTHUX OMOJIOTHYECKUX
MOHATUM U3 00JaCTH IIUTOJIOTMHU, T€HETHKHU, DBOJIFOIIMOHHOTO YUYEHHUS HE COOTBETCTBYET
BO3PACTHBIM OCOOCHHOCTSIM JICBATUKIIACCHUKOB, BO3PACT KOTOPBIX B CPETHEM COCTABIISCT
15 ner.

Emé omnun Bompoc, TpeOyrouuid pa3bsCHEHUs] — KOJMYECTBO JIAOOPATOPHBIX U

MPAKTUYECKUX PabOT, KOTOPOE XapaKTepusyeTcs KaK «paciiupeHHoe». B ycioBusx
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1eecoo0pa3Hoil  «M30BITOYHOCTH» YYMTENb BIpaBe BBIOpaTh W3 NPEAJIOKEHHBIX B
porpaMMe MpakTUYECKUX U 1ab0paTOpHBIX paboT Te, KOTOpbIE Oy IyT 00s3aTeIbHBIMU JIJIS
BBITIOTHEHUs]  BceMU  oOydvarommmucsa.  Pa®oTel, OTHECEHHbIE K  KaTeropuu
«HEOO0S3aTeNIbHBIX», BBIMOJIHAIOTCS Ha BHEYPOUHBIX 3aHATHUAX, B XOJI€ BBINOJHEHUS
HCCJIEI0BATENBCKUX U TPOEKTHBIX paloT.

[IporpamMmoii mpenycMaTpuBaeTcs MPOBEICHUE YKCKYpPCUl. DKCKYpCUsS — OJIHA U3
HauOoJiee TPYA03aTPATHBIX U CIOXKHBIX KaK B COAEPKATEIbHOM, TaK U OPraHU3aI[MOHHOM
acriekte popm oOyuenus. [Ipu OTCYTCTBUU OOBEKTUBHBIX BO3ZMOXKHOCTEH YUUTENIb MOKET
OpraHu30BaTh pabOTy O00YyUYaIOIIMUXCA HA OCHOBE MPOCMOTpPa BUIICOIKCKYpCUU. DTa dhopma
OpraHu3alMd Mpuodpena oco0yr NOMYJISIPHOCTh M BOCTPEOOBAHHOCTh B YCJIOBHSX
JUCTAaHIIMOHHOTO OOYy4YeHUs, a €€ CTaTyC B HACTOSIIEE BpeMs 3aKPEIUIEH B O(PUIUATBHOM
JIOKYMEHTE, KaKuM sIBisieTcs defiepalibHas paboyasi mporpamma.

Bcero B nporpamme no 6uonoruu s 5—9 kiaaccoB npeuioxkeno 112 madbopaTtopHbix
U TPAKTUYECKUX PaldOT, 8 HKCKYpCUU M BUICOIKCKYypcuM (M3 HuX 4 — i 5 kiacca).
KonuyecTBeHHOE pacipeesieHre 1Mo KjiaccaM IpUBEASHO B Ta0IuIe 2.

Tabmuma 2 — KommuectBo  1a0OpaTOpHBIX, MpPakTUYECKUX  paboOT U

AKCKYPCUN/BUICOIKCKYPCHUIA TTO Kaccam

dopma Kuaacest
OpraHu3anuu

5 6 7 8 9
JlabopaTopubie U | 9 25 12 28 38
MIPAKTUYECKHE
paboThl
OKCcKypcun ul4 1 3 | He He
BUJICOIKCKYPCUH npeoycCMompeHo | npedyCmMompeHo

B IlpunoxxeHuu 2 npuBeeHO CPAaBHEHUE TEMATUKHU U KOJIMYECTBA JTA0OPATOPHBIX U
MpaKTUYECKUX paboT, a TakkKe OIKCKYpCUH ¢ BHIEOIKCKYpCHH Il S5 Kiacca,
MPEYCMOTPEHHBIX OOHOBJIEHHBIM M TMPEIIIESCTBYIONUM cTaHaapTamMu. CyliecTBEHHBIX
pazIMuuii MEX1y ITUMU BapraHTaMU B IporpamMme 5 Kjiacca mo o0bEMyY U TeMaThKe padboT

Y OKCKYPCHUH HE BBISBIICHO.
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5 kaacc
2. OCOBEHHOCTHU OBYYEHMUA ITPEJMETY «bHOJIOI U51»
B 5 KIIACCE

[Ipn opranuzanuum oOydeHHs] OWOJIOTMM B 5 Kiacce HEOOXOJIMMO YYUTHIBATh
O0COOEHHOCTH JTaHHOTO IIKOJIBHOTO MEPUO/IA:

o HAKOIUJICHUE 3HAaHUN JTOJKHO MIPOUCXOIUTH MPEUMYIIIECTBEHHO OT YaCTHOTO K
o01emMy (T.e. MHAYKTUBHBIM CIIOCOOOM) Ha OCHOBE HaOJIIOJICHUN U PaCCyKICHUM;

o B KaueCcTBE paccMaTpUBaeMbIX OOBEKTOB H3YYEHHMs, TJABHBIM 00pa3oM,
JOJKHBI MCIIOJIB30BaThC OOBEKTHI, MPOILIECCHl U SBJICHUS, 3HAKOMbIE OOYYaromMUMCs U3
MTOBCETHEBHOM KU3HU;

o OCHOBHO€ BHHMAHME B MIPOLIECCE MPENOIaBaHUs OMOJIOTUU B 5 KJIacCe JOJIKHO
YACIATHCA 03HAKOMJICHUIO O0OYYAIOIIUXCs ¢ MHTEPECHBIMU (hakKTaMU O CBOMCTBAX BEIIECTB,
MIPUPOHBIX SIBJICHUSX, MTPOBEJACHUIO OIMBITOB, OOCYKJEHUIO U aHAJIM3y WX PE3yJbTaTOB,
(bopMyITUPOBAHUIO BEIBOIOB;

o dbopMHpoBaHHWE 3HAHUN W YHUBEPCAIbHBIX YYEOHBIX JIEUCTBUM JOJKHO
MIPOUCXOJIUTH C Y4ETOM 0COOCHHOCTH MBIIUIEHUS 00yJaronuxcs 5—6 kiaccos (11-12 ner),
MPOSIBIIAIONIETOCS] B BOCHPHUSATAM HMH OKPYKAIOIIEr0 MHUpa Kak €IWHOro ILeJIoro,
CIIOCOOHOCTH K JIOTMYECKUM PACCYXKIEHUSIM, OCHOBAHHBIM HAa KOHKPETHBIX CBS3SIX W

00bEKTAX.

2.1. IlpeeMCTBEHHOCTh Me/Ay HAYAJIbHOW M OCHOBHO K001 KAK NPUHIUII

¢hopmupoBaHusi 6MOJIOrMYECKOIl TPAMOTHOCTH

[IpeeMCTBEHHOCTh MEXIY OCHOBHBIMU JTamamMu OOY4YEHHUs SBIACTCS OIHUM W3
KJIFOUEBBIX MPUHIIUIIOB B TIEJIATOTHKE, COOJII0IEHUE KOTOPOTO MPE/IIoIaraeT He OTPHUIIAHHE
NpeIbIAyIIero 3Tana, a COXpPaHeHHWEe, Pa3BUTHE TOTO PAIMOHAIBHOTO, YTO YK€ OBLIO
nocturayto. OmHako TpH OOCYXKIACHHUM OCOOEHHOCTEH TMpernoaBaHusi OWOJOTHU B
OCHOBHOHW IIIKOJIC BOIPOC IMPEEMCTBEHHOCTH I0 OTHOIICHUIO K HadaJbHOW IIKOJIC B

MCTOJJUYCCKHUX PEKOMCHAAUAX II0 JaHHOMY y‘IC6HOMy npeaAMCTy IPAKTUYCCKHU HC
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paccmaTpuBaercsi. Bmecte ¢ Tem B yueOHbIM miaH 14 KjaccoB BXOIUT MpeAMETHas
00JlaCTh ~ «ECTECTBO3HaHHE»  (KOKpyXKaromuid  MHp»),  KOTOpas  BBIIOJIHSET
MPOIEIEBTUYECKYIO POJIb 10 OTHOLICHHIO K TaKUM MpPEeIMETaM OCHOBHOM IIKOJbI, Kak
ouonorus, reorpadus, xumusi, pusnka, acTpoHOMuUs, 3Koyorus. [Ipu arom OObIIAST A0S

AUJAKTUICCKUX CAWHUL] COACPIKAHUS OTHOCUTCA UMCHHO K OMOJIOTHH.

B nacrosiee Bpemst IO npeemcmeenHocmypio TOHUMAIOT HE TOJIBKO YCTAaHOBJIEHUE HEOOXOJUMBIX CBA3EH,
MIPABWJIbHBIX COOTHOLICHUHM MEX 1y pa3INuHbIMH YacTSIMH y4eOHOTo MaTepuasa U OpraHu3aluy yaeOHoro
mpolecca Ha pa3HbIX CTYHNEHSX €ro M3ydeHus, HO M Y4ET U3MEHEHUH B (PHU3UOJIOTUYECKOW H
MICUXOJIOTMYECKON cdepax MIIQAIIEro UIKOJbHUKA, B CHCTEME KOHTPOJIHMPYIOMIEH M OLEHOYHOM
NesITeIbHOCTH, TPeOOBaHMM CO3JaHuUs TaKOW 00pa30BaTeNIbHOM cpefibl, KOTOpasi oOecrieunBaeT OeperkHyIO

aJanTaIuio IIKOJbHUKA K HOBOM CUTyaIluu 0Oy4eHHUSI B OCHOBHOM IIIKOJIE.
06 obecneyenuu ycnewHoll adoanmayuu peOEHKa npu nepexooe co CmyneHu
HauanbHo20 0bue2o 0bpasosanus — Ha ocHosHyro [11]

[Ipu nepexojie U3 HaYAJILHOM IIKOJIBI B OCHOBHYIO B MPOIECCE 00YyUECHUSI BOSHUKAIOT
TPYJHOCTH, KOTOPbIE OOYCJIOBJICHBI, C OJHOM CTOPOHBI, U3MEHEHHUEM (DU3UOIOTHUECKUX
CUCTEM OpraHu3Ma, C JAPYrol, — H3MEHEHHEM ICUXOJOTHUYECKOrOo CTaTyca peOEHKa,
OIIYIIEHUEM B3POCJIECHUS U PA3BUTUEM CAMOCO3HAHMS.

Hetu 610 ner B cuily NCUXOJIOTMYECKUX OCOOEHHOCTEN BOCHPUHUMAIOT IPUPOY,
OKpY’KaIOIMA MUP KaK HepacuJeHEHHOE eauHoe 11enoe. CleICTBUEM TaKOro BOCIIPUSITHUS
SBJSIETCS 0c000€, cunkpemuueckoe mviuiienue [34], kotopoe coxpansercs go 11-12, a
uHor/Aa U 70 13 ner. DTo 3HAYUT, YTO MO PNy OCOOCHHOCTEH OOydaronmecs 5 KiIaccoB
OJI>Ke K MITAJIIMM IIKOJBHUKAM, 4eM K 00y4YaromuMcsl OCIEAYIOMMX KIAaCCOB OCHOBHOM
mKkonbl.  CrenoBaTeNbHO, TPU  W3YYEHUH OHOJIOTMM B 5 KJacce JOJDKHA OBITh
MPEEMCTBEHHOCTh HE TOJBKO B COJIEPKaHUM, HO TAKXKE B METO/IaX U (popMax opraHu3aIuu

y4eOHOM ACSATENBHOCTH, KOTOPHIE XapaKTEPHBI /71l HAYAJIbHOMN IITKOJIBI.

Cunxkpemuuecxoe mvluiienue (0T Tped. Synkretismos — COEAMHEHNE) — JIETCKOE MBIIUICHHE, B KOTOPOM
pa3HOpOAHBIE TpenacTaBieHus HeaubdepeHIIMPOBaHHO CBS3bIBAIOTCS Apyr ¢ apyrom. [lo 7-8 et
CUHKPETH3M MTPOHU3BIBAET MTOUTH BCE CYKJIEHUS peOEHKA. DTO BBIpaxaeTcs B CTPEMIICHUN HAXOUTh CBS3H
MEXy CaMbIMH Pa3HOPOJHBIMH SBICHUSIMHU, CO3/1aBaTh HEBEPOSATHBIE THIIOTE3bI O MPUUUHAX COOBITUN U
T. . [lo Mepe pa3BUTUA YMCTBEHHBIX OIE€palMil MPOUCXOAUT OBJIAJACHUE MPUYUHHO-CIEICTBEHHBIMU
CBSI3SIMU, U CHHKPETH3M MCYE3aeT U3 00JIaCTH HEMTOCPEICTBEHHBIX CYXKJIEHUN peOEHKA O BHEIITHEM MUDE.
Kacasun U.T. Duyuxnonedus snucmemonocuu u ¢uiocopuu nayku [26]
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[Ipu nepexone Ha oOHOBIEHHBIM DPI'OC, mpegycMmaTpuBarOIIMi B TOM YHCIIE
YCWJICHHE TPAKTHUYECKOW HAIMPaBICHHOCTH (POPMUPYEMBIX Yy OOYYArONIMXCsl 3HAHUH,
MIPEEMCTBEHHOCTh TPAKTYeTCA TaK)Ke KaK MeXaHW3M mepemaadn d(PPEeKTUBHBIX CIIOCOOOB
JEeSTEIbHOCTH, METOI0B U (POpM opraHu3aluu 00pa3oBaTEILHOIO MPOIEcca.

[TockoJIbKy B HaYaJIbHOM IIKOJIE OOJIBIIIOE BHUMAHUE YACNSUIOCH BBIMOJHEHHUIO
UHAVBUYAJbHBIX U TPYIIIOBBIX UCCIEIOBATEIIbCKUX U MPOEKTHBIX padOT, OCHOBAaHHBIX Ha
paboTe C HCTOYHMKaAMU HWHGOpMAIUKM, HAOMIOACHUSAX, MPOCTEHUIINX OMNBITaX M
MOJEIIMPOBAHUH, CIEAYET COXPAHUTH U PA3BUBATh COOTBETCTBYIOLIME YMEHHUS U B 5 KJacce.
Kpome Toro, no-npexxHemy akTyaJdbHBIM JJISI JAHHOTO BO3PACTa OCTAETCS MUCIIOJIb30BaHUE
UTPOBBIX TPUEMOB U METOJIOB, KOTOPHIE MOMOTYT HE TOJIBKO JIy4YIlI€ YCBOUTh MPEAMETHOE
coJiepKaHue, HO CHU3ST 3MOLMOHAIBHYIO HArPY3KY Ha YpPOKE.

[Ipu paspaboTke conepkaHusi YYECOHMKOB OHOJOTHU I S5 Kjacca aBTOPBI
MpPEIMETHBIX JIMHUHA HE BCErJa YYUTHIBAIM NPOIMEACBTUYECKUE 3HAHUS, YMEHUS,
MpeJMETHBICE W MeETalpeMETHbIe y4eOHbIEe JEUCTBUS, CHOPMHPOBAHHBIE B HadalbHOU
mkose. K Takum Temam, KOTOpbIE HM3y4arOTCs B HAYAJIBHOW IIKOJIE, & 3aT€M B pPAIe
MPEIMETHBIX JIMHUN TOBTOPSIOTCS MPAKTUYECKH HA TOM K€ ypOBHE B 5 Kiacce Mpu
U3ydeHuu Ouosoruu, OoTHocsTCS: «lIpu3HaKM >KMBBIX OpPraHU3MOBY; «JIEMEHTApPHBIC
npeAcTaBieHus 00 OOMEHEe BEIIeCTB MEXAY OPraHM3MOM M OKPYKaIoIIeW cpenou, o
CUCTEMATHKE JKUBBIX OPTaHU3MOB (XapaKTepUCTHKA IAPCTB KUBOW MIPUPO/IBI)»; «BrusHue
YeJIOBEKA Ha KUBBIE CUCTEMbI (BOSHUKHOBEHHUE SKOJIOTUUECKHUX MPOOJIeM, OXpaHa paCTeHUN
1 JKMBOTHBIX)» U Jp. PaccMOoTpuM nmpu M3ydeHUH KAaKOro yd4eOHOro Marepuayia cieayer
oOpaTuTh 0c000€ BHHMMAaHHE Ha MPEEMCTBEHHOCTh COJEpXKaHUS YUYEOHBIX MPEIMETOB
«Oxpyxaromuii Mmup» u «buonorusy (Tadbnuia 3).

Tabmmma 3 — OcHOBHBICE AUJAKTHYCCKHAC COMHUILI, OO0CCICUMBAIOIIHC

IMPCEMCTBCHHOCTD Ha 3TAalIC INICPCX0Jid OT HAYAJIbHOTO K OCHOBHOMY O6paBOBaHI/IIO

OcHoBHBIE YueOnbiii npeaMeT «OKpyKAOMIUH YueOnsiii npeamer «buosorus»,

AUJAKTHYECKHEe | MUP» (MpeaMeTHAasi 00J1aCTh 5 kjacce

e IMHHIIbI «ecTecTBO3HAHUE»), 1-4 Kaacchl

Kusas u Heoicusas u orcusas npupooa. llpusnaku | [lonsitue o xu3HuM. [Ipu3Haku KUBOTO

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

npupoaa CpaBHUTEIbHBIE pa3MephI U JIp.) IbIXaHUE, BBIICTICHUE, POCT H 1p.).
Obvexmbl HCUBOU U HEHCUBOU NPUPOOb,
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OcHoBHbBIE YueOHbiii npeaMeT «OKpy:KAOMIUH YueOnbiii npeamet «buosiorus»,
AMJIAKTHYeCKHE | MUP» (peaMeTHas 00J1acTh 5 kJaacc
eIMHHUIbI «ecTecTBO3HAHUE»), 1-4 KJ1acchl
ux cpasvenue. JXuBas U HeXUBaA
MIPUPOAa — EAUHOE 1IEJI0e
MeTtoasbl Lannviii mamepuan 6 cooepocamenvruom | Hayunvie memoovl WU3ydyeHUs KUBOU
U3y4eHust pazoeine npozpammbsl He NpeOCmasiet; 6 | IPUPOIbL:  HabnoodeHue, dKCnepumenm,
[2xuBoii] yenesoii pazden [9] ou 6KnOUEH 6 | onucauue, usmepenue, KiacCuGuKayus.
NPHUPOAbI Ceoyiouux GopmyIuposKax: HabGmronenne u  SKCHEPUMEHT  Kak

B pesynpraTe  um3ydyeHus = Kypca
«OKpy)KaImui MUp» 00yJaronIuecs Ha
YpOBHE HAYaJIbHOTO o0miero
o0Opa3oBaHMs:

- TIO3HAKOMSTCSI C  HEKOTOPBIMHU
cmoco0amMM  U3yYeHHs] MPHPOIBI U
o0IIecTBa, HaYHYT OCBaWBaThb YMEHHUS
MPOBOJIUTD HAOM0OeHUsi B TIPUPOJIE,
CTaBUThb OnNblMbl, HAydyarcs BHUIETh U
MOHUMATh  HEKOTOPbIE  MPUUUHHO-
cleocmeeHtble C653U B OKPYKAIOIIEM
mupe <...>;

- onucwvleamy Ha OCHOBE
NPEUIOKEHHOTO  IJJaHa ~ W3YYEHHBIC
OOBEKTHI U SIBIICHUS KUBOW U HEXKHUBOU
IIPUPOJBI, 8b10€5AMb UX CYUIeCNBEHHbIE
NPUHAKU;,

— cpasHugams OOBEKTHl KUBOH U
HEXHUBOW MPUPOIBI HA OCHOBE BHEUTHUX
MIPU3HAKOB WIH U3BECTHBIX
XapaKTePHBIX CBOWCTB W TIPOBOJHTH
MIPOCTEHIITYIO Kaaccuguxayuio
W3YYCHHBIX 00BEKTOB ITPHPOJIBI;

— IPOBOJIUTH HECIIOKHBIE HAONI00eHUs B
OKpY’Karolllel cpesie U CTaBUTh ONblmbl,
UCIONB3YSl TpocTeifiee J1abopaTopHOe
o0opynoBaHUE U  uU3MepumenvHvie
npubopul; CienoBaTh WHCTPYKIUSAM U
MpaBWJIaM TEXHUKH OC30TMACHOCTH TIPH
MIPOBEJICHUH HAOIOJCHHIA U OIIBITOB;

—  HCIIOJIb30BAaTh  TOTOBBIE MoOenu
(rmobyc, KapTy, IIaH) AJIT 0OBSICHEHUS
SIBJIEHWM  WJIM  ONKMCAaHUsA  CBOMCTB
00BEKTOB

BEYIIUE METObI OMOJIOTHH.
YCTpOMCTBO YBEITMYHUTEIIBHBIX MPUOOPOB:
Jynbl 1 MEKpockoma. [IpaBuia paboTsl ¢
YBEJIMYUTEIILHBIMU MPUOOPAMH.

Meton onucanus B Owmojiorun. MeTop
U3MEpPEHUs] (MHCTPYMEHTBI H3MEpPEHUS).
Meron  kraccughuxayuu  OpPraHU3MOB,
MPUMEHEHUE JIBOMHBIX Ha3BaHUM
OpraHU3MOB
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OcHoBHbBIE YueOHbiii npeaMeT «OKpy:KAOMIUH YueOnbiii npeamet «buosiorus»,
AMJIAKTHYeCKHE | MUP» (peaMeTHas 00J1acTh 5 kJaacc
eIMHHUIbI «ecTecTBO3HAHUE»), 1-4 KJ1acchl
IMpodeccun, [Ipodeccun JOJIEH. Jlnynas | [Ipodeccuun, cBs3aHHBIE C OWOJIOTHEH:
CBSI3aHHbIE C OTBETCTBEHHOCTh 4esioBeKa 3a | Bpa4, BETEpUHAp, IICUXOJIOT, arpoHOM,
omnoJiorueit pe3yabTaThl CBOET0 Tpyna U | )KUBOTHOBOJI U JIp.

poeCCHOHATLHOE MACTEPCTBO
Opranusmsl — | Pacmenusa, ux pasnoobpasue. Yacmu | Ilonstue o6 opranmsme. OpraHuszm —

TeJIAa JKUBOM
NPHUPOABI

pacmenus (KopeHb, cmebenb, JUCH,

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

Jukopactyiue u KYJIbTYPHBIE
pacTeHus.

TI'puébwr. Cveoodnvle u s008umuvle 2pudbi.
[IpaBuna c6opa rpudoB.
Kueomnoie,

ux paszHoobpasue.

Hacexomvie, pviovl, nmuysl, 36epu, ux

omiaudus.
Ocobennocmu numarus PA3HbBIX
HCUBOMHDBIX ()CMM/!Hble,

pacmumenbHos0Hble, 8CEA0HbIE).
Pasmnoorcenue HCUBOMHBIX
(Hacekomble, pblObl, NMUYbL, 36eplL).

ﬂukue U OoMauHUe HCUBOMHbBLE

enuHoe 1enoe. JKusneoesmenvbHocmb

opeanuzmos. OCOOEHHOCTU CTPOCHUS H

IPOLIECCOB KHU3HEJCATEIIbHOCTH y
pacTeHud, IKUBOTHBIX, OaKTepuii u
rpubOB.

CgoiicTBa OpraHU3MOB: MUTaHue,
JIbIXaHHE, BBIJICIICHHE, JBIDKECHHE,
pa3MHOXKEHHUE, pa3BuTue,

Pa3IpaKUuMOCTh, PUCIIOCOOIEHHOCTD.
PasHoOOpazue  opraHu3smMoOB |

kinaccuukanus (TakCOHbI B OHOJIOTHU:
1IapCTBA, TUIIBI (OT/IEIIBI), KJIACCHI, OTPSIBI
(mopsikm), pOIBI, BUJIBI).
BakTepun u BUpPYCH Kak (OpPMBI KU3HU.

ux

CeMeHCTBa,

3HaueHne OaKTepUl K BUPYCOB B IPUPOJIC
Y B JKU3HU YEJIOBEKA

Opranunsmsl n

Yenosus, neobxooumvie ons orcusnu

Ilonamue o cpede obumanus. Bonnas,

cpena pacmenus (céem, menio, 6030yX, 600a). | Ha3eMHO-BO3/yIlIHAs, IIOYBEHHA,
o0uTaAHUA Vcenosus, HeobxoOumvle Onst  dcus3Hu | BHYTPUOPTAaHU3MEHHAS CPE/IbI OOUTAHMUS.
HCUBOMHBIX  (8030yX, 600a, menao, | [lpedcmasumenu cpeo obumanus.
nuwa) OcobenHoctu cpen oOuTanus
OpPTaHU3MOB. IIpucnocobnenus
OpP2aHU3MO8 K cpede 0OUmaHus
Ce30HHBIE [Tpumepsr siBneHuil npuponsl: cmena | Ce3oHHble — USMEHeHUA 6  JHCUSHU
PUTMBI B gpemen cooa, <...>. Cmena epemen 200a | opeanu3mMos
npupozae 8 POOHOM Kpae Ha 0CHOGe HAONI0OEHU.
Haponnuwiii  kxanengapb  (IpUMETHI,
ITOTOBOPKH, MOCJIOBUIIBI),
ONPEIEIAIOMINNA CE30HHBIN TPY/ JIFOAEH
IIpupoaubie Jlec, nye, 6000ém — edurncmeo dcugoul u | [loHsITHE O TPHUPOAHOM COOOIIECTBE.
coo01ecTBa HeNHCUBOL Npupoovl (conneyHwlll céem, | B3anMOCBS3M OPraHU3MOB B MPUPOIHBIX

8030yX, 600a, NOY6A,  pACMeHUs,
acueomuvle). Kpyeosopom eewecms.
Bzaumocessu 8 nPUPOOHOM

COO6L(4€CI’I’I6€.‘ pacmedus — nuwa u

cooOmiectBax. [lumeBble  cB3M B
cooOmiectBax. [TuiieBbie 3BeHbs, ENH U
ceTu IIpousBoaureny,

pa3pyumTeTn

MUATaHUS.
norpedurenu u
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OcHoBHbBIE YueOHbiii npeaMeT «OKpy:KAOMIUH YueOnbiii npeamet «buosiorus»,
AMJIAKTHYeCKHE | MUP» (peaMeTHas 00J1acTh 5 kJaacc
eIMHHUIbI «ecTecTBO3HAHUE»), 1-4 KJ1acchl
VKpblmue 0/ HCUBOMHBIX, JHCUBOMHbIe | OPTaHUYECKUX BEIIECTB B IPUPOJIHBIX
— pacnpocmpanumenu nio008 u CemMsH | COOOLIeCTBaX.
pacmenuii. Ilpupoonvie coobwecmsa | [lpumepsvl npupooHnvix coobwecms (nec,
POOHO20 Kpas npyo, 03epo u op.).
Pacmumenvuoiii  u  orcugommuulii. - Mup
POOHO20 Kpas (kpaesedenue).
HckyccTBeHHBIC co00111eCTBa, ux
OTJIUYUTEIIbHBIC PU3HAKU OT MPUPOAHBIX
coobmiecTB. [IpuynHBl HEYCTOMYMBOCTH
UCKYCCTBEHHBIX COOOIIIECTB. Ponb
MCKYCCTBEHHBIX COOOIIECTB B JKHU3HU
YyeJioBeKa
IIpupoanbie IIpupoonvie 30mbr  Poccuu: obwee | IIpupoonsie 30Hbl 3emau, ux ooumamenu.
30HBI npedcmasieHue, 0CHOGHble Npupoownvie | Dropa u ¢ayna npupooHvIX  30H.
30Hbl  (Kaumam, pacmumenvHuiti U | Jlanowaghmel: npupoousie u KyibmypHole
HCUBOMHBIU MUp, OCOOEHHOCTHU TpyJia U
OblTa IIONEH, GIUAHUE uenogeKa Ha
npupooy  usyuaemvix 30H, OXpPaHd
npupoovl)
B3aumocss3b Yenosex — yacmeo npupoovl. | Oco3nanue  HCU3HU  KAK — BEIUKOU

YyeJi0BeKa M
NPUPOIBI

3asucumocms  JHcU3HU  uenoseka om
npupoosvl. dmuyeckoe U ICmemuyecKoe
3HaueHue NpUPoOblL 8 HCUZHU YeTI0BEKA.
OceoeHue uenosekom 3aKOHO8 JHCUSHU
npupoovl NOCPeOCmEoM NPAKMu4eckou
oesmenbHOCmU.

Ponb pacTeHuit/’KUBOTHBIX B IPUPOJIE U
KU3HHU JIIOJIeH, OepeKHOE OTHOIICHHE
YEeJIOBeKa K  PACTCHUSIM/>)KUBOTHBIM.
PacTeHus/’KMBOTHBIE POAHOTO  Kpasd,
Ha3BaHMs U KpaTKas XapaKTepHCTHUKA Ha
OCHOBE HaOIIOICHHIA.

IlouBa, €€ cocTaB, 3HaUCHHUE I KUBOU
MIPUPOABI U I XO3SHCTBEHHOW >KU3HU
YeJI0BeKa.

Ionoswcumenvnoe u ompuyamenvHoe
gnuAHUe OesIMeNbHOCMU 4eN08eKa Ha
npupooy (6 mom uucie Ha npumepe
oKpyorcalowell mecmuocmu). Bnusanue
uen06eKa Ha NPUpooOHvle coobuecmaa.
IIpasuna nosedenus 8 npupoode

YeHHOCTU.

Uszmenenuss 6 npupode 6 cei3u ¢
pazeumuem  CeIbCKo20  XO3AUCmed,
npou3e00Cmea u pocmom HUCIeHHOCHU
HaceleHusl.

BrusiHue yenmoBeka Ha )KUBYIO TIPUPOJTY B
XO0JIe UCTOPHH.

['moGanbHBIE SKOTOTUYECKHE TPOOIIEMBI.
3acpsazuenue  6030YWHOU U BOOHOU
obonouex 3emau, nomepu nous, Ux
npedomepauyerue




20

OcHoBHbBIE YueOHbiii npeaMeT «OKpy:KAOMIUH YueOnbiii npeamet «buosiorus»,

AMJIAKTHYeCKHE | MUP» (peaMeTHas 00J1acTh 5 kJaacc

eIMHHUIbI «ecTecTBO3HAHUE»), 1-4 KJ1acchl

Oxpana Oxpana <...> pacmumenvrHoco u | llymu  coxpanenuss  OUOIOCUHECKO2O

[:xuBoOIi] AHCUBOMHO2O — MUpA. 3anoeeonuxu, | pazHoobpazusi. Oxpansiemole

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

Kpacnas knuea Poccuu, eé 3uauenue, | npupoowt). Kpacunas knuea Poccuu
omoenvhble npedcmagumentt pacmeHull
u orcusomuwix Kpacrnoii knueu.
Iocunvroe yuacmue 6 oxpare npupoowi.
Jluunas omeemcmeeHHOCMb KaXKIOTO
YeJl0BeKa 32 COXPAHHOCTh MPUPOIBI

HcTounnku Cpeocmea  maccosoti  ungopmayuu. | Mcmounuxu Ouoi02uieckux 3Hanuil.

uHpopManMuU. | paouo, menesuoenue, npecca, | [louck ungopmayuu c ucnonvzosanuem
Be3onacHblii Humepnem. DPA3TUYHBIX UCTOYHUKO8 (Hay4HO-
HNutepHer HsbupamenvHocmes npu  nonv3oéanuy | TMOMyIApHAs JUTEpaTypa, CIPABOUHUKH,

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

Jaunwiti mamepuan 6onee noopooHO
npeocmasieHn 6 yenesom pazoene [9] 6
Cnedyrowux popmyruposkax:

— UCNONIL308AMb eCMeCm8eHHO-HAYYHble
meKcmol (ha OYMAaAHCHBIX u
9NeKMPOHHBIX HOCUMETISX, 8 OM YUCTe
8 KOHmpoaupyemou cemu Unmepnem) c
yenvio noucka u u3gneyeHus
ungopmayuu, OTBETOB Ha BOIPOCHI,
00BSICHEHHH, CO3MaHUsI COOCTBEHHBIX
YCTHBIX WTH MMUCHhMEHHBIX
BBICKA3bIBAaHH;

— UCNONIb3068aAMb pasnuuHvle
cnpasounvie u3oanus  (CIOBapb 10
€CTECTBO3HAHUIO, OTpeIeUTeNb
pacTeHMii M S>KUBOTHBIX Ha OCHOBE
WUTIOCTpalui, aTiac reorpaduyeckux
KapT, B TOM YHCJE€ W KOMIBIOTEPHBIE
W3MaHMs) 71 TIOMCKa HEeOoOXOauMOit
uHpopManun

Co0uroICHHUIO TIPUHITUIIA PEEMCTBEHHOCTH OMOJIOTHYECKOTO 00pa30BaHMS MEXKIY

HayaJbHOW M OCHOBHOW WIKOJOW CIOCOOCTBYET BBISIBICHUE COACPKATEIbHBIX JIMHHUMA
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(tabnuua 4), 4YTO HANpPABJIEHO HE TOJILKO Ha MOBbINIEHHE 3((PEKTUBHOCTH YCBOEHUS
Marepuana, HO W IO3BOJUT CO3AaTh I IMSATHKIACCHUKOB YCIOBHS KOMMOPTHOCTH U
YBEPEHHOCTH B CBOUX CHUJIaX.

Tabnuna 4 — [lokazaTenu JOCTHKEHUM 00y4YaroIUXCs ¢ TO3UIUU TPEEMCTBEHHOCTH

B 00JIaCTH MIPEIMETHBIX Pe3yabTaToB [25, 31]

4 kjaacce ‘ 5 kaacce

Conep:karesibHbIE JJUHUU

1. Oco3nanue MHOro0o0pa3usi U eIMHCTBA OKPY:KaIOIIero Mupa; popMupoBaHue mMeJT0CTHOM
KAPTHHBI MHpPa

ONUCHI6AMb XaApaAKTEPHbIE 0COOCHHOCTH LAPCTB | 0npeoensims u 0060CcHO8bI8AMY
YKUBOU IPpUpPO/IbI (PACTEHHUS, )KUBOTHBIE, IPUOBI) | IPUHAJJIEKHOCTD opraHusma K
onpeAenEHHOMY ApCTBY (KJIACCU(PUITUPOBATS)

cocmasiisimes  LUCIM IIMTAHUA B HA3CMHOM U | Xapakmepu3oeambv MU CBBIC CBiA3HU KakK
BOJHOM COO6H.I€CTB€ I'JIaBHBIC OMOTHYECKHE CBiA3H,
noAACPKNBAOIUE HECJIOCTHOCTL S3KOCUCTCMBI;
KoHcmpyupoeamv UTCIN W CCTU IIMTaHUA B

COOOIIECTBE
onucvLI8amb 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
PA3JIMYIHBIX IPUPOAHBIX 30H

Xapakmepuzoéams  pa3zHOOOpasue  YCIOBUH | 00bsACHAMb TPUUUHBI Pa3HOOOpa3us YCIOBUHN

JKA3HU Ha 3emiie JKA3HU Ha 3emiie

2. OcBoeHHe [OCTYNHBIX CcHOCO00OB W3y4YeHHMs NPHUPOAbl (Ha0Jl0leHHe, OIbIT,
MO/IeTUPOBAHKE)

npo8ooUmMsb HECIIOKHbIE HAOMIOICHUS U CTABUTh | NIAHUPOBAMD JTaIlbl u MIPOBOJUTH
OTIBITHI, UCIIOJNIB3YS MpocCTeiiiee JabopaTopHoe | HAOMIOAEHUS 32 MPHUPOAHBIMH OOBEKTaAMH U
000pyIOBaHUE U U3MEPUTETbHBIE TPUOOPHI SIBJICHUSIMU; TUJIAHUPOBATh U CTaBUTH OIBITHI,
MOJATBEPKIAr0IIUE BBICKa3aHHOE
MPEIOI0KEHUE OTHOCUTEIBHO Pa3IMYHBIX
SIBJIEHUW B )KUBOW U HE)KMBOUM MTPUPOJIE

ananuzuposams Mojaenu (IU1aH, KapTy, CXeMy, | Mooenuposams OOBEKTHI (SIBIECHUS, CUTYaIUH ),
JTUarpaMMmy M T.I1.) MO3BOJISFOIIME MOJATBEPIUTH
(TpOMILTIOCTPUPOBATD, YCTaHOBUTH)
pa3iuYHbIE SBJICHUS M 3aKOHOMEPHOCTU B
YKABOU U HEXUBOU MPUPOIE

3. BeisiBJIeHHE CYLIECTBEHHbIX IPU3HAKOB NPUPOAHBIX 00bEKTOB, HX KJIACCH(PUKALMS,
YCTAHOBJICHHE IPUYNHHO-CJIECTBEHHBIX CBsI3eil B Ipupoe

Kpamko XapaKTepU30BaTh OCHOBHBIC NIPU3HAKH | onpedeisamsb CYIIECTBEHHBIC MPU3HAKN KHUBBIX
YKWBOTO OpraHu3Ma OpraHU3MOB; Xapaxmepu3zoeambo oOMeH
BEIIECTB KaK OTIUYUTEIHHYIO OCOOEHHOCTH
YKABBIX OPTAaHU3MOB
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4 kaacce

5 kiace

xXapakmepuzoeaniob 3HA4YCHHC PAa3JIMIHBIX
OpraHoB M CHCTEM OpraHOB paCTCHUA H

KHNBOTHOI'O

YCMAHAB8IUEAMsb B3aUMOCBSI3b CTPOCHHUS U
(GyHKIIMH OpraHoB U CHCTEM OpraHoB B
OpraHHU3Me JKUBbBIX CYILIECTB

onucsleams  10CICAOBATCIBHOCTL PA3BUTHUA

JKUBOI'0 OpraHu3sma: pacCTCHHA, XKHUBOTHOIO,

rpuba

0b0CHO8bI6AMb 3HAUYCHUE PASMHOKCHUA JIA
CYIICCTBOBAHUA BHJA U KHM3HU Ha 3emiie B
OCJIOM

YCMAHABIU8ams OCHOBHBIE MPU3HAKU Pa3HBIX
COOOIIIECTB; CpaBHUBAThH  COOOIIECTBA
MPEIJI0KEHHOMY IIIaHy

10

Xapaxkmepuzoeams MPUPOIHBIE u
HCKYCCTBEHHBIE COOOIIECTBA; CPAaBHUBATH HX,
BBIICTISITH CYIIECTBEHHBIN TPU3HAK

Hazvleamv OTIMYUSA 3eMIIM OT JPYTHX IUIAHET
COJIHEUHOW CUCTEMBI

xXapakmepu3zoeaniob OCOOEHHOCTH  IIAHETHI

3emid, JIeTIaroNIne

CYILIECTBOBAHUE HA HEW KU3HU

BO3MOXHBIM

4. OcBOEHHNE OCHOB IKO0JOTHYECKOIl IPAMOTHOCTH, 3JIEMEHTAPHBIX IPABUJI MIOBEIeHHUSI B
OKPYZKaI0IIIei cpeie, HOPM W MPABHJI 3I0POBOIo 00pa3a KU3HHU

MoOenupoeams CUTYyalUH,
BBIOOD

MIPEITOJIArAFOIIIHe
9KOJIOTHYECKH eJIeCO00PA3HBIX
JEHCTBHI, MOCTYIIKOB, MMOBEACHHUS; COONIH00AMb
IpaBuUIIa
11e1eco00pa3HOro IMOBEACHHS B MPHUPOJAEC U B

HOBCGHHGBHOﬁ KHN3HU

0€e3011aCHOIO n 3KOJIOTHYCCKH

0bocHosbIBAMb HGO6XOILI/IMOCTI~) 9KOJOTUYCCKHU
uenecoo6pa3H0r0 IMOBCACHUA B HUIPOBLIX U
PCAJIbHBIX IIpUHHUMATb
JKOIOTHYECKH OOOCHOBaHHEIE PCUICHUA B
CUTyalusIX HPAaBCTBECHHOT'O BBI60pa

CUTYyalusIX;

cobnodams TIpaBUia TUTHEHBI U (pU3HUECKOn
KYJIbTYPBI; pasziuuamsy TIONE3HBIC U BPEIHbIC
MPUBBIYKH

obocHoevieamsb HEOOXOIUMOCTb COOJIIOIEHUS
MIPaBWII 3JIOPOBOTO 00paza KU3HU; 0ObACHAMb
COOCTBEHHOI'O

3aBUCHUMOCTbB 300pOBbA  OT

COCTOSIHUSI OKPYKAIOLIEH CPe/Ibl

CoracHo TOJIy4eHHBIM pe3yjIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUM CICIIUATMCTAMHU
OI'BHY «MucTuTyT BO3pacTHOM (u3nonorun Poccuiickoit akagemMun 00Opa30OBaHM
Oumosiorusi (HapsiAy C MaTEMaTHKOHN) SBISETCS HauOOjee CIIOKHBIM IIPEAMETOM IS
oOy4aroruxcst 5-ro kinacca. Mizydenue OMoa0ruy JUTsl METHKIACCHUKOB «C YHCTOTO JIUCTAY
— 3TO HEAOOIEHKA 3HAYMMOCTH TE€X JMYHOCTHBIX, MPEAMETHBIX M METalpeIMETHBIX
pe3yNbTaTOB (3HAHWUW, YMEHUMH, IEHHOCTHBIX U HPABCTBEHHO-ITHUUYECKHX YCTAaHOBOK),

KOTOpBI€ ObLIM MPUOOPETEHBI OOYUYAIOIMMUCS B HAyadbHOW IIKOJIE, YTO MPUBOAMUT K

HEONPABJIAHHON MEPETPy3Ke U YACTUIHOU MOTEPE UHTEpeca K y4eOHOMY MpPeIMETy.
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2.2. Me:xxnpeaMeTHbIe CBA3M M MeKIPeIMeTHbIe MOHATHS NMPHU U3yYeHHHU MpeaMeTa

«buojorus» B 5 Kiacce

buomnorus, Hapsany ¢ xumuein, GU3NKON, acTpoHOMUEH M (PU3NYECKON reorpadueit
OTHOCHTCSI K 00JIaCTH €CTECTBEHHBIX HAyK. B OTiHuUMe OT 3THX HAYK, U3YYaIOIINX HEKUBYIO
IPUPOTY, OOBEKT OMOJOTUU — KUBBIE (OMOJIOTHYECKHUE) CUCTEMBbI PA3IMYHOIO YPOBHSI.
OpnHako MpakTUYECKH JIF000M OMOIOTrHYeCKU 0OBEKT MOJUUHSIETCS (PU3UKO-XUMUYECKUM
3aKOHAM M KOCMHYECKMM pHUTMaM (B TEPBYIO OYEpeIb COJHEYHBIM U JIYHHBIM),
IPUCTIOCA0INBACTCS K YCJIOBHUSIM CpEllbl, BO MHOTOM 3aBHUCHUT OT reorpauyeckoro
MOJIOKEHUS €ro MecTooOuTanus. iMeHHO mo3ToMy BaxXHO (POPMUPOBATH y 00yUaIOIIHMXCSA
YMEHUE TPUMEHATh 3HAHWS W3 OOJACTH JTHX W JAPYTHMX €CTECTBEHHBIX HAyK s
00BSCHEHHUSI POIIECCOB, MPOTEKAIOIINX B )KUBBIX CHUCTEMAX.

Jlmst  peamuzanyi  TPHWHIKWIA  TPEEMCTBEHHOCTH  Hpu  (POPMHUPOBAHUU
MEXIIPEIMETHBIX TOHITHI Ha ypoKax OHOJOTMM B 5 Kjacce ObUIM MpOaHATU3UPOBAHBI
dbenepanbHbie pabouue mporpaMmbl TO reorpaduu, Ouogoruu, (GU3UKE W XUMHH.
Pesynbrarel ananuza nmpecTaBiICHbI B TAOIHIIE S.

Conepsxanue Ouonoruu, GU3MKU, XUMUU KaK y4eOHBIX MPEeIMETOB Oa3upyeTcsl Ha
OOIllEHAYYHBbIX TIOHSTUSIX, TAKUX KakK Memoo, Klaccugukayus, seleHue, npoorema,
paszeumue, C6:3b/63AUMOCEA3b, YCMOUYUBOCHb/HEYCMOUYUBOCMb, CUCMeMAd, QYHKYUS,
yenosue, yuxn 1 ap. K ecTecTBEeHHO-HAYyYHBIM IMMOHATUSM, OOIIMM JIJIsL TJAHHBIX MPEAMETOB,
OTHOCATCA TOHATHS  8eujecmeo, MOAEKYId, amoM, Mdacca, OdasieHue, YpPOBeHb
[opeanuzayuu], homocunmes, ucnaperue u 1p.

HekoTopsie U3 3THX NOHATUN BBOASTCS Ha ypoKax OMOJOTHH y)Xe B 5 Kiacce, TeM
CaMbIM BBITIOJNHSS MPOTIEACBTUICCKYIO (DYHKIIMIO 1O OTHOIICHUIO K W3YYCHHUIO JAHHBIX
MOHATUH B Kypcax (U3uKu U XUMHUU. B CBOIO ouepenp, m3yueHue (DU3MKH U XUMUU
MO3BOJIAET PACKPBITh CYIIHOCTh MHOTHX IPOIIECCOB, MPOTEKAOIINX B OHMOIOTHYECKHUX
cucTeMax, Ha 0oJiee BHICOKOM Hay9YHOM ypoBHE. MIcX0/1s1 U3 3TOTO, B JAHHBIX METOIMYECKUX
PEKOMEHJAIMAX B KayeCcTBE MPUMEPOB TMPHUBOAATCS 3aJaHUS PEUMYIIECTBEHHO

MEKIIPEIMETHOTO XapaKTepa.



Tabnuua 5 — MexnpenMeTHble MOHATUS, GOpMUpPYEMbIE MTPU U3YUEHUU JUCIUTUINH
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€CTEeCTBEHHO-HAYYHOI0 IUKJIA [5]

IIpeameTn! (0a30BblIii YPOBEHBb), MEKIIPeIMETHbIE MOHSITHS

&
5 buoJsiorus I'eorpadus dusuka Xumus
=
Meton, kiaccudukanus, | oObEKT, Mpolecc U | — —
SIBIICHUE, npobsiema | siBJICHHUE; METObI
Q| [oKonoruyeckas], M3y4YCHHUS OOBEKTOB H
5 CBSI3b/B3aUMOCBSI3b, SIBJICHUI; TUIIOTE32
v, | YCTOHYHMBOCTH/HEYCTOM
YHBOCTh pa3BHUTHS,
ucriapeHue
Cucrema, YPOBEHbB | UCCIIEJIOBAHUE, — —
[opranuzanuu], ¢yHKuud, | MOAeNUpoBaHue  (Ha
§ yCIIOBHE, JaBJICHUE, | IPUMEpe
5 | mpouecc, KapTorpaguueckoro
\© | CUHTE3/(OTOCHHTE3, MO/JICIIUPOBAHUS ),
COCTaB/CTPYKTYypa, ITUKII,
ucriapeHue
Cucremaruka, cucTema, SIBIICHUE —
KaTeropusi/TakCoH, L[EJIOCTHOCTb, [mpuponsi],
mpolece, Tam [pa3BUTHS|, | B3aUMOJAEHCTBUE, BEJIMUMHA, METOJ
9BOJIIOLIMSA, 3€MHas KOpa, | 3aKOHOMEPHOCTH, [mo3HaHus|,
UCTIapeHue, baxTop | pPUTMUYHOCTH THIIOTE3a, MOJEIIb,
o [aKonornueckwmii], [mporieccoB]; daxTop, | nBUKEHUE,
& | PKocucTema MPUYUHHO- aupdysus,
2 CIIC/ICTBEHHBIE CBSI3M; | arperaTHoe
"~ 9KOJIOTUYECKHE COCTOSIHUE,
MPOOJIEMBI; CKOpOCTb, BEC,
r100anbHbIE Macca,  TpEHHE,
poOIeMbI JaBJICHUE, pbIYar,
YeJI0BEe4YeCTBa JHEprus,
KJIaccupuKanus
daxT, JI0Ka3aTeabCTBO, | IPOCTPAHCTBO CMayMBaHHe, Obwue
dbopma [Tena], cummerpusi, | [reorpaduyeckoe]; HCIIapeHue, ecmecmeenHo-
MeMOpaHa, A1po, | pa3HOOOpasue; KanWUIP/KalWUl | HayuYHble NOHAMUL.
o JBM>KEHUE/TIEpEeIBIKE YCIOBUSI,  PECYpCHI, | IPHBIE  SIBIICHUS, | METOA  [HAYUHBIH],
& | HHe, pbryar, (EpMEHT, | MOTEHIHAN; MPOIECC, | TEMIeparypa, HAyYHBII daxr,
2 razooomer,  nuddys3us, | IPOrHO3, MUTpAIUS CKOPOCTb, TUIIOTE3a,  TEOopHs,
* peryIsius, perenrop, W3ITyYeHNE, 3aKOH, aHau3,
ajanTanus,  HCIapeHue, TETUTO/TeTLIO- CHHTE3,
HOMEHKJIaTypa [OuHapHasi | MIPOBOJHOCTB, KJ1accupuKanus,

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

&
9
S | buosiorust I'eorpagus Pdusuka Xumus
=z
ANIEKTPUIECTBO, HaAOIIO/ICHNE,
MarHuTHOE I0JIe SKCIIEPUMEHT,
MOJIEIIb/MOAETINPOBA

HUE, U3MEpEHue,
SBJIEHUE, TpOIlecC,
peaxuus,
UCTIapeHHe/BbIIapu
BaHUE;

TEJIO, BEIIIECTBO,
arperaTtHoe
COCTOSIHUE,
MOJIEKyJa,  Macca,
CMECh, ahdexr,
pacTtBop,
3aKOHOMEPHOCTb.
buonocuueckue
NOHAMUSL:
dhoTOoCHHTE3,
IbIXaHue, onocdepa,
mnpoueccel  oOMeHa
BELECTB (Ha
yrayOnEHHOM
YpOBHE  HM3y4YCHUs
XUMUH )




26

o IIpenmers! (0a30BbIi YPOBEHB), MeKIIPeIMeTHbIC IOHATHS
§ buosorus I'eorpagus Pdusuka Xumus
=z
DHeprus, mpeBpaineHue, | pakrop, aHaJIN3, | IBU)KEHUE Obwue
roMeocTas,  HCHapeHue, | CpaBHUTEIbHAS (MexaHH4YecKoe, ecmecmeeHHo-
CTaTUYECKUN/TUHAMUYECK | OLIEHKA; TUIOTE3a, | KojebaTesnbHoe, HAay4Hble NOHAMUSL:
Ui, DJIEMEHT, ra3000MeH, | IPUYUHHO- pEaKkTUBHOE), daxr, TUIO0TE3a,
€MKOCTb, aHaAJINU3aTop, | CIECACTBCHHBIC CBS3U; | IGHTP  TSDKECTH, | 3aKOH, Teopus,
ONTHYECKass  [cucTema], | MPOrHO3/IPOrHO3UPOB | cuila  (TSHKECTH, | aHAJM3, CHHTE3,
ouocoepa, [ICHHOCTb, | aHUE; MOTEHIINAJ; | YIPYTOCTH, KJaccuuKanys,
AHTPONIOTEHHBIN [(PaKTOp] | KOMIUIEKC, TpEHUs), 3BYK, | IEPUOJUYHOCTD,
KJ1acTep; npobiema HabIroneHNME,
SHEpPrusi/FHEPreTHKa; | [dKoJoruyeckasi| | SKCIEPUMEHT,
9KOJIOTUYECKAast MO/JIEJIb/MOAETUPOBA
npobiema HUE, U3MEpeHHUe,
SBJICHUE,
ITAPHUKOBBIN
adexT,
§ TEXHOJIOTHS,
5 Marepuabl,
a npobiema
[sKonoruueckas|,
TEXHOJIOTHSI,
MaTepuabl.
buonozuueckue
NOHAMUSL:
dboTocuHTE3,
IpIxanue, onocdepa,
HKOCHUCTEMA,
MUHepaJIbHbIE
ynoopeHus,
MHUKPOAJIEMEHTHI,
MaKpOdJIEMEHTHI,
MUTATEIbHbIC
BEIIIECTBA
OnuuM u3 Hanbosiee 3PGHEeKTUBHBIX CPEACTB peaTU3alMU MEKITPEAMETHBIX CBSI3EH U
(GbOpMHUpPOBaHUS ~ MEXKIPEAMETHBIX TOHSITHH Kak OCHOBBI  €CTECTBEHHO-HAyYHOU

IPaMOTHOCTH SIBJISIIOTCS Keticbl. B X0/e ux pelienus oprauusyercst pabora ¢ uHbopmalmei,

BBIABJIAOTCA ACTAIM, CYHICCTBCHHBIC JII ITOHUMAHUSA CMBICIIA, (bOpMI/Ip}IIOTCSI YMCHHA
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U3BJIeKaTh UH(MOPMAIIUIO U3 TaOIUI, CXeM, KapT, rpadMKOB U IUarpamm, NpuéMbl aHaInu3a

¥ [IOCIIEIYIOIIETO MCIIOIb30BaHU] HH(YOPMALIUK A1 JOCTIKEHHS YI€OHOM Lenn”.
Mertoauyeckre KOMMEHTApUU K TEMaTHYECKUM OJI0KaM MporpaMMbl U ONHUCAHUE

IPUMEPOB 3a/IaHUM, HAITPABJICHHBIX HA JIOCTUKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS

yuebHoro npeamera «buonorus» B 5 kiacce, MpUBEACHBI B CIEAYIONIEM pa3ieiie mocoOus.

3 Bosiee MOJPOOHO ¢ AHHOM TEXHOIOTHEN BBl MOXKETE MO3HAKOMHTBHCS Ha caiite DelepaibHOr0 METOANYECKOro IeHTpa. B
pasgene «bubmmoreka MmeroxucTa» pasMenieHo mnocobme «KomrurekT KeicoB 1o (OpPMHPOBAHUIO (HYHKIIMOHAIBHON
(ecTecTBEeHHO-Hay4YHOI1) rpamoTHOCTH https://apkpro.ru/ (nata obopamenus: 10.03.2023).


https://apkpro.ru/
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3. METOANYECKHUE KOMMEHTAPUU K TEMATHYECKUM
BJIOKAM YYHEBHOI'O ITPEIMETA «bHOJIOI' U51»
B S KIIACCE

3.1. MeTounquKne KOMMCHTAPHUH K U3YICHUI0 TEMATUYICCKOTO 0J10Ka

«buoJioruss — Hayka o ;KkuBoii npupoae» (4 4)

[lepBblii TemaTuueckuid OJOK (enepaibHOKW paboyell MporpaMMbl  UMEET

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

qTo

SIBIIICTCS OOBEKTOM HU3YUCHUA, HAYYHBIC MCTOIbI, HAIIPABJICHUA ouojorun B

COOTBETCTBHH C OOBEKTAMHU HU3Yy4YCHUS, POJIb B IIO3HAHHMM OKPYXAOMICTO MHpa H

HpaKTquCKOﬁ ACATCIbHOCTH YCJIOBCKA, 3HAKOMCTBO ¢ HOBBIMH HAYYHBIMU INOHATHUAMU U

TEpMHUHAMU.

HpI/I H3YyUCHHUHN MaTcpuajla AJaHHOTO TCMATHUYCCKOI'O O1oxa IIpcaIoJIaracTcs

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

O03HAKOMJIEHHE C O0BEKTAaMU U3yUeHUsl OMOJIOTHH, €€ COJIEpKaHUEM;

NpuMeHeHue OHOJIOTUYECKUX TEPMUHOB U TMOHATHH: >KHUBBIE Tena, OuoJorus,
HKOJIOTHSI, IUTOJIOTUS, aHATOMUS, PU3UOJIOTHUS U JIP.;

pacKpbITHe POJU OHOJIOTMM B NPAKTHUECKOM NEATEIBHOCTH JIOJEH, 3HAUYEHUS
Pa3IMYHBIX OPraHU3MOB B KU3HU YEJIOBEKA;

00Cy KIeHHue PU3HAKOB KUBOTO;

CpaBHEeHHEe 00BEKTOB )KMBOW U HEKUBOW MIPUPOBL;

O03HAKOMJIEHHE C TIpaBWIaMH pabOThl C OWOJOTHYECKUM OOOpYyJOBaHHUEM B
KaOuHeTe;

000CcHOBaHMe PABUII TOBEJEHUS B IPUPOJIE.

B Tabmuiie 6 mnpuBenEeHO COMOCTABJICHHWE COJEpKaHUS Y4eOHOro mpeamera

«buronorus» COOTBETCTBUHU C NMPUMEPHON MPOTPaMMoOi, cocTaBieHHON Ha ocHOBe PI'OC

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

u (denepanbHON paboueit mporpammoii [8]. B Tabmuiie 6 B mpaBoil KOJIOHKE KypCHBOM
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BBIJICTICHBl TEMBI, Ha HM3y4ye€HHE KOTOPBIX CjeayeT oOpaTHTh 0co00e BHUMAHHUE. IJTO
KacaeTcsl TPEACTABICHWA O JKMBOM TIPUPOJE KaK €IUHOM IIeJIOM, COBPEMEHHBIX
HaIpaBJICHUSAX Pa3BUTHS OMOJIOTHH (OCOOCHHO HAYK, BOSHUKAIOIIUX HA CTHIKE Pa3IMYHBIX
obnacteit — Owuoreorpadusi, Ouoxumus, Ouodu3Mka, IKOJOTUS U Ap.), MpodeccHil,
CBS3aHHBIX C OHWOJIOTHEH, COBPEMEHHBIX MeTomax (B YaCTHOCTH, KOMITbIOTEPHBIC
TEXHOJIOTHH) ¥ TOHITHHHO-TEPMUHOJIOTHICCKOM ammapaTre, UCIOIb3YEMBIX B OMOJIOTHH.
[Ipy w3ydyeHWH OHTUX TEM HEOOXOIUMO YUYHUTHIBATh CHEMUPUKY HWHHOPMAIMOHHO-
00pa30BaTeNbHON Cpeibl, COBPEMEHHOT0 00pa30BaTeNbHOTO JaHAmadTa.

Tabnmuma 6 — ComocTaBieHue cojiepx)aHus ydeOHoro mpeamera «bwosiorus» B
COOTBETCTBHHM C MPUMEPHOM MporpaMmoit, coctaBiieHHoW Ha ocHoBe ®I'OC OO0 (2010 r.,

C TIOCJICNYIOIMMU JOTIOJHEeHUsIMU U u3MeHeHusimu 2014, 2015 u 2020 rr.) u dhenepanbHon

paboueit mporpammoii [8]

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

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

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

’KMBOM Mpupoae»
Buosiorusi — Hayka 0 JKMBbIX OpraHu3zMax

THousmue o scusnu. Ilpu3HAKH )KUBOTO (KJIIETOYHOE

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

MOBEJEHUsI B OKpyxkawmeil cpene. bepexnoe
OoTHoIlleHHWe K mpupoae. OxpaHa OMOJOTHYECKUX
o0bekToB. [IpaBuina paboTel B kabUHETE OMOJIOTHH,

c OMOJIOrNYECKUMHU npudopamu u
MHCTPYMEHTAMHU.

CaoiicTBa KHUBBIX OpPTraHU3MOB
(CTPYKTYpHUpPOBaHHOCTh,  IIEJIOCTHOCTh, OOMEH
BEIIECTB, JBIDKEHHE, Pa3MHOXKEHHE, DPa3BUTHE,
pa3ApakuMocCTh, MPUCTIOCOOTICHHOCTb,
HACJIE/ICTBEHHOCTh M HM3MEHYMBOCTb)  MX

NPOSIBJICHUE y PACTEHHM, *XUBOTHBIX, I'pUOOB U
OaxkTepul.

opraHuzMoB. Ponp Ouojoruu B  TO3HAHUH )
OKPY>KaIOILEro Mupa u HPaKTUYECKOi
nesrenbHocTH  Jroaed. CoOmronenue mpaBuil | OOBEKTHl KMBOM M HEXHBOM HPUPOABI, HX

cpaBHeHMe. JKusas u nexcusas npupooa — eouroe

yeioe.
buonorus — cucrema Hayk O >KMBOH mHpupofe.
OcHoBHble  pa3nensl  Ouosoruu  (OoTaHUKa,
300JI0THS, OKOJOTHSA, IUTOJOTHSA, aHATOMMUS,

¢uznonorus u ap.).

Ilpogheccuu, ceazamnnvie ¢ Ouonocuel:
gemepuHap, NCUxoioe, AepOHOM, HCUBOMHOBOO U

op. (4-5).

epad,

Ceazb  Ouonoeuu ¢ Opyeumu  Haykamu
(mamemamuxka, 2eoepagus u dp.). Ponb duonoruu
B IO3HAHUU OKPYXAIOIIETO MUPA U MPAKTUICCKOM

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

denepaabHas padouasi nporpaMmma mno
yueOHOMYy npeamety «buosorus (0a30Bblit
ypoBenb), 2023 r.

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

3aKOHOMEPHOCTH» paborel B  KaOWHETe ¢  OHMOJOTHYECKHUMH
pudopaMu U THCTPYMEHTaAMHU.

. 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 | UH(OpMayuu ¢  UCNOAb306AHUEM — PAZTUYHBIX

OpraHu3ali  JKUBOU XuBble | UCMOYHUKO8 (HAYUHO-NONYIAPHAS Jumepamypa,

MIPUPOJIHBIE
Krnaccudukanus ®UBbIX TPUPOTHBIX OOBEKTOB

PUPOJIBIL.

00BEKTHI Kak cucrema. | cnpasounuxu, Mnmepnem)

Oco0oe BHUMaHHE IIpU U3YYCHHUH JAaHHOI'O TCMATHYCCKOI'O OJ10Ka YACICTCA TaKUM

MOHATHUSM KaK <OKU3HB», «IIPU3HAKH IKUBOTO», <GKMBOM opranu3m». Ha ypoBHe
IIPEACTABIICHUs] PACCMATPUBAIOTCS IOHATHSA (OKUBAs CUCTEMA», «CUCTEMHOE CTPOCHUE
npupoasy. IIpy 3HAKOMCTBE IIKOJIBHUKOB C Pa3IWYHBIMH HAINpPABICHUSMH OWOJIOTHH,
npodeccusiMu, CBA3aHHBIMH C OMOJIOTUEN, CIIEIyET ONMUPATHCA HA COBPEMEHHbBIE JaHHBIE, B

4aCTHOCTU, MO>KHO HCIIOJIb30BaTh «ATIac HOBBIX Mpodeccuit» [34].

Hcnonb30BaHne CUTYallHOHHBIX 3324

OpHa U3 COCTaBISIONINX Ka4yeCcTBa 00pa30BaHUs — KOMIIETEHTHOCTH IIIKOJIbHUKA B
PEIICHUH peaTbHBIX MPOOJIEM U 3a7a4, BOZHUKAIONTNX B )KM3HEHHBIX CUTYyalusaX. B manHom
KOHTEKCTE€ 3HAUUTEITbHBIM JTUIAKTUYECKUM IOTEHIMAIOM OOJadaloT CUmyayuoHHble
3a0auu.

Crneunduka CUTyallMOHHOW 3aJa4yd 3aKI0YaeTcss B TOM, YTO OHAa HOCHUT SIPKO
BBIPOKECHHBIN MPAKTUKO-OPUEHTUPOBAHHBINA XapakTep, HO sl €€ pelieHusT HEOOXOIUMBI
KOHKDPETHBIE TIPEIMETHBIC 3HAHUWS, KaK MPABWJIO W3 HECKOJBKUX YYCOHBIX IMPEIMETOB.
O0s3aTebHBIM 2JIEMEHTOM 33/1a4U SIBJSIETCS MPOOJIEMHBIN BOTIPOC, KOTOPHIN TOJKEH OBITH
chopMynupoBaH TaKUM 00pa3oM, YTOOBI Y 00Oy4aroIerocs: MOsIBUIIOCH JKEeJIaHUE HAUTH Ha
HEro oTBeT. EmE olHa XapakTepHas yepra pacCMaTpUBAEMOW 3aa4d — 3TO HA3BAHUE,

oTpaxkarouiee €€ CMbICIL.
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CutryanmoHHble 3aJaydl HalpaBJEHbl Ha BBISIBJICHUE U OCO3HAHHE CIocoda
nesitenbHOCTH. [lpM  pemieHWW CUTYaIllMOHHOW 3a7a4d  YYUTENh U O0ydJarommecs
MpeCcieayIOT pa3Hble IEeau: sl OOy4YaroUMXCcs — HAWTU pelieHue, COOTBETCTBYIOLIECE
JAHHOW CUTyallMH; JUIsl YUYUTENsE — OCBOCHHME OOYYaroIIMMCSl Crocoba AesTeNbHOCTU U
OCO3HaHME ero CYNTHOCTH. [Ipu 3TOM Ba)XHO, 9TOOBI YIUTENh U 00YUAIONMINECs TEHCTBOBAIN
KaK pPaBHOIPABHBIE MMAPTHEPHI, KOTOPHIE COBMECTHO pEIIAIOT 3HAYMMBIE MJIs HHX
poOJIEMBI.

CurtyanioHHas 3a/1aua UMEET CJICAYIONIYIO CTPYKTYpY:

1) Ha3BaHHE 3aaHU;

2)  NO3HABATEJIbHBIN JUYHOCTHO-3HAYUMBIN BOIIPOC;

3)  uHdopMalMsA MO JAHHOMY BOIPOCY, MPEJACTABICHHAs B pa3HOOOpPa3HOM BUJIE
(Tekcr, Tabnuna, rpaduk, CTATUCTUYECKUE TaHHbBIC U T.1I1.);

4) 3aJ]aHUs, ODUEHTUPOBAHHBIE HA MIOUCK PEIICHUS IAHHOM CUTYaIlUH.

Pemienrie CUTyallMOHHBIX 3a/ad, Kak [PaBWIO, HAIpPABICHO HAa JOCTHXKCHUE
METaNpeIMETHBIX PE3YIbTATOB, TO3BOJISIET Pa3BUBATh HABBIKUA PA0OTHI B MApE UIIU TPYIIIIE,
dbopmupyeT  yMeHHSI  OOBSICHSATH  SIBJICHUS  JICHCTBUTEIBHOCTH,  CIIOCOOHOCTH
OpPUEHTHUPOBATHLCS B MUPE IIEHHOCTEM, YTO B IIEJIOM TMOBBIIIAET YPOBEHb (PYHKIIMOHAIBHON
TPaMOTHOCTH.

Hcnonb3oBanne CUTYaIIMOHHBIX 33/1a4 B 00pa30BaTEIIbHOM ITPOIIECCE MO3BOJISET:

o pa3BUTh MOTHBALIMIO OOYYalOIUXCS K TO3HAHMIO OKPYXKAIOIIEro MUpa,
OCBOCHMIO COIIMOKYJIbTYPHOU CPEbI;

o AKTyaIM3UPOBATh MPEAMETHBIE 3HAHUA C LEIbI0 PEHICHUS JUYHOCTHO-
3HAYUMBIX MPOOJIEM Ha JeSTETLHOCTHON OCHOBE;

o BbIpa0aThIBATh MAPTHEPCKME OTHOIICHUSI KaK MEXAY OOydaromumucs (mpu
paboTe B mape uiu IpyImIe), a TAakKe MEXKAY 00yJaroIUuMUC U YUUTEIIEM.

[IpoexTupoBaHre CUTYaIIMOHHBIX 33724 OCYIIECTBISICTCS KaK HAa y4eOHOM, TaK U Ha
BHEYueOHOM MaTepualie, ¥ BKIIOUYaeT TPU OCHOBHBIX JdTara.

1. ®opMynupoBKa JIMYHOCTHO 3HAYMMOTO BOMNPOCA, KOTOPBIM TOMOXKET

oOy4aroremMycst yoeauThCsi B HEOOXOAMMOCTH JJAHHOTO 3HAHUS.
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2. ITonbop TEKCTOB. DTO MOTYT OBITh nHpoCmble meKcmyl, B KOTOPBIX UHPOpMAIHs
3aJlaHa KaK B SIBHOM, TaK W HESBHOM BHJIE; CJIOJHCHbIE MEKCMbl; MEeKCMbl PA3HbIX U008 U
JHCaHMpog:  OTPBIBKM W3  XYAOXKECTBEHHBIX TMPOU3BEIACHHUM, Ouorpaguu, TEKCTHI
pa3BIEKaTEIbHOIO XapaKTepa, JUYHbIE MMCbMA, JOKYMEHTBI, CTaThU U3 Ta3€T U KYpPHAJIOB,
JICJIOBBIE MHCTPYKIMHU, pEKIaMHble OOBSBICHHS, TOBAapHBIC SIPIBIKH, Treorpaduyeckue
KapTel M Jp. B HHX MOryT HCHOJB30BaThCS pa3IUYHbIE (OPMBI IPENCTABICHUS
MH(pOpPMAIMU: TUarpaMMbl, pUCYHKH, KapThl, TaOIULbI, TpadUKU U Jp.

3. Pazpaborka k OTOOpaHHBIM TEKCTaM BONPOCOB M 3aJaHUM MPOOJIEMHOTO
XapakTrepa, Ipenoarammux o0o0meHne THPopMaIuu, COOTHECEHUE COAECPKAHUS TEKCTa
CO CBOMM >KM3HEHHBIM OIBITOM U OPUEHTUPOBAHHBIX HA MOJIYYEHUE UTOTOBOTO MPOAYKTA
COBMECTHOH J1€ATEIbHOCTH, HAIPUMED, Pa3pabOTKy IIPOEKTA.

Pa3HooOpa3Hblif XapakTep BONPOCOB M 3aJaHM — OJIHA M3 OCHOBHBIX
XapaKTEPUCTHK CHUTYallMOHHOW 3aJadyd. OTO IMO3BOJISIET OOYy4YaroIMMCS HE TOJBKO
BOCIPOU3BOAUTHh UMEIOLINECS 3HAHUSA, HO U UCIOIb30BaTh UX JJIs PELICHUs TPOOIEMHBIX
CUTYallMii: OLIEHMBAaTh NPEJICTABICHHYI0 WH(OpMaio, BBICKA3bIBaTh MPEAMNOIOKEHHUS,
(opMyIMpOBaTh BBIBOJBI, apryMEHTUPOBATh COOCTBEHHYIO TOYKY 3pEHHs, Mpejjararb
pa3HbIC BApUAHTHI PELICHUM.

Bo Bcex ciydasx pelleHHe CHTYallMOHHBIX 3aJad HAMNpaBJIEHO Ha JIOCTH)KEHHE
00pa30BaTeNbHBIX PE3YJIbTATOB, BBIXOIAIINX 32 PAMKH Y4EOHOTO ITpeIMETa U MPUMEHUMBbIX
B pPasHbIX BUAAX JAeATeNbHOCTH. CHUTyallMOHHBIE 3aJadyd MOTYT MCIOJIb30BAaThCS IS
oOyyaromuxcst Jr00ro BO3pacTa, IMPH ATOM OHU OTJIMYAKOTCS XapaKTepoM IpooiieM,

KOTOpbI€ HEOOXOIUMO PEIIUTD.

Ypok 1. buosorusi — HayKa o )KUBOH NPUpoOae
Tun ypoka: BBOIHBIN YpPOK.
OOGopynoBaHme: aBTOMaTU3UPOBAHHOE pabouee MecTo yuutens (APM).
®opmbl padoThl: hpoHTANIEHAS paboTa, paboTa B mapax, MHANBUAYyaIbHas padoTa.
1. Opranu3annoOHHO-MOTHBAIIMOHHBII dTAN
Ha sToMm sTane oOydarouiuMcs mpeajiaraeTcsl cumyayuoHHas 3a0a4a, HarpapieHHas

Ha aKTyaJu3alluio HMCHOHIUXCA Y MATHKIACCHUKOB 3HAaHUU O IIpU3HaKax JKHUBbIX
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opraHnu3MoB. B xozme oOCyXIeHHsI OHH MOTYT BBICKa3aTh CBOE OTHOIIECHUE K CHUTYallWH,
OMMCaHHOM B 3a7aye (Bompoc 3).

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

MapuHa OodYeHb JTIOOMT KOMHATHBIE PAcTeHHs, Yy He€ Ienas KOJUICKIUS CaMbIX
Pa3HOOOpa3HBIX KAaKTyCOB M andd. MiMeHHO mo3TOMYy OHa ObLTa OYEHb paja MoJapEHHOMY
eil Ha JIeHb POXKICHUS HEOOBIKHOBEHHO KPacCHMBOMY JK3eMILIAPY KakTyca. B TeueHue romga
OHa CTapaTelIbHO yXaKMBaJa 3a paCTCHUEM: TIOJIMBAJIa, ONIPBICKHUBAJIa BOJOM, TepeCcTaBsiia

Ha XOpouIo OCBEIIEHHOE MECTO.

Pucynox 1 Komnekrus Mapuns [39]

KakoBo jxe ObLIO yAMBICHHUE W Pa304apOBAaHUE XO3SMKH, KOTrJa HEOXKUIAHHO
BBISICHWIOCh, YTO PACTEHUE... UCKYCCTBeHHOEe! MapuHa He Moryia MOHAadaly MOBEPUTHh
cBouM ryazam. Ho Gosiblie Bcero €€ Oropuymiio TO, YTO MIACAIBHOE COCTOSIHME KaKTyca
O0OBSCHSIIIOCH BOBCE HE MPHUIJIOKECHHBIMH YCUIIUSIMU U UCKPEHHEH 3a00TOM.

Korpa neBouka pacckazana o0 3TOM OTKPBITMM HAa CBOEM CTpaHMUYKE B COIMATBHOM
CEeTH, 0Ka3aJ0Ch, YTO OHA HE OJIMHOKA B CBOEM 3a0mykjaeHnu. HekoToprie mosib30BaTenn
TOXE CTAIKUBAINCH C MOXOXKEH CUTyalMed. A KTO-TO M3 HUX CIEUHUAIBHO JapHJl TaKHUe
pacTEeHMsI CBOMM JIpY3bsiM, YTOOBI OHM KaK MOYKHO JIOJIBIIIE paoBajii CBOEro X03siMHa 0e3

JIMITHHUX XJIOIIOT.
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Bonpoc 1. Beickaxkute mpeamnoyiokeHue, kak MapuHa y3Haia, 4To e€ JHOOUMBIN
KaKTyC — HMCKyCHasi UMUTAIUs (TO €CTh MOJpakaHue, KOMUpoBaHUE)?

Bonpoc 2. Ha dotorpadun (Pucynox 1) Bel BuUAUTE KOJUICKIIMIO MapuHBI.
[Ipensioxute crnoco0, KOTOPBIA MOMOXKET OMPEIETUTh, KAKOE U3 PACTEHUIN NCKYCCTBEHHOE?

Bonpoc 3. llpouunraiite emé€ pa3 HazBaHue 3Toro 3aganusd. Kak Bbl qymaere, Kakoil
CIOpIIPU3 TOTOBUWJICA J1IeBOUKE? BbLI I OH NPUATHBIM 11711 MapuHbI?

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

HpuMeanue. B OCHOBY 3TOT'O 3adaHUA IIOJIOKCHA peajibHasd CUTyallus, KOTOpass AOCTATOYHO
IIUPOKO 00CYKJIAJIach Ha CTAHUIIAX COLUAIBHBIX CETEH.
2. IIpoueccyajibHO-coepKATENbHBIN dTAN
3aoanue 2. Kocmuueckue netizasxcu
PaccMoTpuTe CHUMKHM MOBEPXHOCTH IIJIAHET 36MHOM rpyniibl U JIYHBI, TOTy4eHHBIE C
MIOMOIIBI0  MCCJIEIOBATEIbCKUX KocMudeckux craHmumii (Pucynoxk 2). Ilombepure

oIpesieNieHus], KOTOphle HauOoJiee TOYHO XapaKTEPU3YIOT IpeICTaBIeHHbIE en3axu. Kak

BbI AYMACTC, CCTh JIU IIOXOIKHC nei3aky Ha HalleH miaHeTe?
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Pucynok 2 ®otorpaduu moBepXHOCTH IJIAHET 36MHOU rpynmbl 1 JIyHbI:
1 — Mepkypuii, 2 — Benepa, 3 — Mapc, 4 — JIyna [35, 36, 37,38]

3aoanue 3. «B nouckax scusnu 6o Beenennotin
N3yuas npeamer «OKpyKaroui MUP» B HAYAIBHOW IIKOJIE, Bbl 3HAKOMHWIHUCH C
YCJIOBUSIMH, HEOOXOAUMBIMU JIJIs1 )KU3HU PACTCHUH, )KMBOTHBIX U yeioBeka. Ha kakoil u3
¢dantactnyeckux 1iaHer — [loceiinon, VYpanus, Doma wim ['es — BO3MOXHO
CyIIECTBOBAHUE KU3HU?
Ha ninanere Ilocetioon ects BoAa, TEII0, HO HET BO3AyXa.
Ha nnanere VYpanus ects Boga, BO3ayX, HO OYEHb XOJIOAHO.
Ha nnanere Don ecth BO3AyX, TEIUIO, HO HET BOJBI.
Ha mmanere /'es ecth BO311yX, BoJa U TEIJIO.
3anumute oTBeT. OOBICHUTE CBOM BBHIOOD.

1. )Ku3Hb BO3MOXKHA HA IIAHETE , TOTOMY 4YTO

2. Ha namen niaHeTe CyleCTBYET KU3Hb, TaK KakK

Ilpumeuanue. ITOT Marepuan 3HAKOM IISITUKIACCHUKAM W3 Kypca HAayalbHOM IIKOJIBI: B Kypce
«OKpyXaluii MUP» OH MPEACTABIECH B TeMaX «3BE3/bl U IUIAHEThI», «)KuBas U HEXUBas NPUPOAAY,
«YcnoBusi, HeOOXOAUMBIE ISl )KM3HU pacTeHUs (CBET, TEIUIO, BO3AYX, BOJA), «Y CIOBUS, HEOOXOAMMBIE
JUISL )KU3HH JKUBOTHBIX (BO3AYX, BOJa, TEILIO, MUIIA)», «3aBUCUMOCTH )KM3HHU YeJIOBEKa OT MPUPOID» [8].
ens: akTyanmu3upoBaTh 3HAHHS OOYJAIOUIUXCS 00 YCIOBHUAX, HEOOXOAMMBIX ISl XKU3HH DPACTCHHM,
KUBOTHBIX M YEJIOBEKA,; CPaBHUTh WX C MPUPOJHBIMU YCIOBHSIMH Ha (PAaHTACTHYECKUX TUTAHETAX;
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 Hanboiiee BaXKHBIX OTJIIMYUTENBHBIX MPU3HAKOB JKMBBIX OpraHu3MoB. Pabora ctpouTtcs
cienyromuM oopa3zom. Ha nepBoM stare kaxplii paboTaeT caMocTosITeNIbHO. B Teuenue 3—
5 MUHYT BaM HEOOXOIMMO 3aMKCaTh B TETPAAH S MPU3HAKOB, IO KOTOPHIM MOKHO OTIIUYHTD
KUBOU OOBEKT OT HEXKUBOTO.

Ha BTOpoM »Tame oObeIMHHUTECh B Mapbl U CpaBHUTE Bamm oTBETHl. OOCyauTe
BAPUAHTHl OTBETOB M BBIOEPUTE M3 HUX S5 OOIIMX. 3aT€M NOBTOPUTE 3TH JEHUCTBUSA B
yeTBEpKax. [locie 3Toro o6CyiuTe OTBETHI KaXA0M YeTBEPKU BCeM KitaccoM. MTorom stoi
pabOThI CTaHYT 5 CaMbIX BAKHBIX, CYIIECTBEHHBIX NMPU3HAKOB, OOIIMX JJIsi BCEX MKUBBIX

OpraHU3MOB.

Ilpumeyanue. 3HaHUS, KOTOpblE HEOOXOOUMBI Ul BBIIOJHEHHUS 3TOT0O 3a/JaHus, B Kypce
«OKpyXaoImuid MUp» BKJIIOYEHBbI B TeMy «OKuBast U HEKUBas MPUPOAa» (UeM Telsla HKUBOU MPUPOIbI
OTJIMYAIOTCSI OT Tell HEeXuBOW mpuponabl) [8]. OcHoBHas 1enp 3aJaHus — aKTyaJM3UpOBaTh,
CHCTEMAaTH3HPOBATh YK€ HWMEIOIIMECs 3HAaHWSA, PACIIUPUTh TMPEICTaBICHHUS OOYdYalOmMXCS O
XapaKTePHBIX OCOOEHHOCTSAX MKHMBBIX OPraHU3MOB B COOTBETCTBUU C NPOTrpaMMOi MO OHOJIOTUU
(HampuMep, 3HAKOMCTBO C KJIETOYHBIM CTPOCHHUEM).

3aoanue 5. Kax nossunace Hayka 6uonocus?

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

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

Texcr

Hayka o ,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/ad,
KOTOPBIE MOSBJISIIOTCS B MPOIECCe Pa3BUTHS yesioBeuecTBa. bruosiorus He UCKIIOUEHUE —
OHa TOKE€ 3apOJIUJIACh B IITyOOKOM JIPEBHOCTH B CBS3U C PEIICHUEM YKU3HEHHO BaXKHBIX JIJIS
JIOJICH mpoOIeMm.

OpHa U3 HUX — HE0OXO0IMMOCTh 00Jiee TOAPOOHOTO U3YUEHUS OCOOCHHOCTEH KUZHU
pacTEeHUM 1 KUBOTHBIX, UX U3MEHEHU TI0]T BO3/IEHCTBUEM YEJIOBEKA, CIIOCOO0OB TOTydEeHUS

HaJE&XKHOTO, 0OTATOTO ypOoXKasi.
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Hpyras, He MeHee BaxHas MpodjieMa — 3TO H3yYEeHHUE OHOJOTUYECKUX
0COOCHHOCTEN uenoBeka. Bece mpoliiecchl, MPOUCXOISININE B HALIEM OpPTaHU3ME, MOI00HBI
TE€M, KOTOPBIE MPOUCXOMAIT B >KUBOUW mpupoje. [loHMMaHue 3THUX MPOLECCOB SIBISETCA
HAYYHOM OCHOBOMW MEJUIINHBI.

VYBenunueHre nporu3BOACTBA MPOAYKTOB MUTAHUS U Pa3BUTHE MEAUIIMHBI — BaXKHbIE,
HO HE €JIMHCTBEHHBbIC MPOOJIEMBI, ONpenestomue pa3sutue ouosnoruu. XKupas npupoja
SBJISIETCS] UICTOUHUKOM MHOTHX HEOOXOIUMBIX JJI YEJIOBEUECTBA MATEPHAJIOB U MPOAYKTOB.
Ho u 310 emgé He BCE.

K HacTosimieMy BpEMEHM BBISICHWIOCH, YTO JKHUBAs MPUPOJA HE TOJbKO HCTOYHHK
ALY 1 MHOXECTBA HEOOXOAUMBIX MPOAYKTOB U MaTEPUAJIOB, HO U HEOOXOIUMOE YCIOBUE
CYIIIECTBOBAHUSI CaMOI'0 uejoBeuecTBa. UeloBEK HE MOXKET KUTh 0€3 >KMBOW MPHUPOJIBI.
[ToaTOMY AJ1 HAaC KU3HEHHO BaXKHO COXPAHUTh MPUPOIY BO BCEM €€ MHOTO0Opa3HH.

B HacTosiiee BpeMs OMOI0THS — 3TO CI0XKHAsl HayKa. YU€Hble HHOT/Ia CPAaBHUBAIOT
€€ C OIpOMHBIM MHOTOSTaXHBIM 3JaHUEM, COAECPXKAIIUM TBHICIYU «KOMHAT» —
HaIpaBJICHUH, TUCHUIUINH, IIEJIbIX CAMOCTOSTEIbHBIX HAYK. OHO WX MEPEUNCICHUE MOXKET
3aHATH JECATKH CTpaHull [28].

3aoanue 6. Pooocnognoe opeso buonozuu

B HayanbHOM 1IKOJIE BBl COCTABISUIA (haMUIIbHOE (POJIOCIOBHOE, N'€HEaJOTNYECKOE)
JPEBO Balliel ceMbH. A MOYKHO JIM COCTaBUTh POJOCIOBHOE ApeBo bronoruu? PaccmoTpure
PUCYHOK 3 ¥ BBIIIOJTHUTE 33/IaHMUSI.

1. BemuiuTte B TeTpajap Ha3BaHUS OMOJIOTMYECKUX HAYK, COCTABIISIONIUX «KPOHY»
nepeBa. Mcnonp3yst TeKCT yueOHMKa, 3alUIIUTE, YTO U3ydaeT KaK1as u3 HUX.

2. ObcynuTe ¢ OJHOKJIACCHUKAMH, MOYEMY TOJ «KOPHSMH» JpeBa OHOJIOTHH
M300paKeHbl HACKaJIbHBIE PUCYHKH, CACIaHHBIC IPEBHUMH JIIOAbMU?

3. Kak BbI 1ymaere, Kakve U3 HayK, YKa3aHHbIX HA «KPOHE», 3apOJUIUCH EPBbIMU?
ITouemy BbI Tak cunraere?

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

«MOJIOABIMMIY HAITPABJICHUAMMA OMOJIOTHH.
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Mukonorus Baktepuonorus

3oonorua Bupyconorus

BoTtaHuka Sxonorus

Pucynoxk 3. JIpeBo Ouonoruueckux Hayk [40, 41]

3aoanue 7. «buonoeus + ... = ?»

Bo3moxHo, Bbl nogymanu: «Urto 3a crpanHast popMyIia B Ha3BaHUU 3TOTO 3a/1aHUA7»
Jlesno B TOM, YTO MHOTHE HOBbIE HayUHbI€ HAIIPABJICHUS 3apOJMIINCH HA TPaHMIle OMOJIOTHH
u apyrux Hayk. Hampumep, Hayka Ouoreorpadus 3apoawyiach Ha CThIKE OHOJIOTHUU U
reorpadpun. OHa wH3y4aeT 3aKOHOMEPHOCTH TeorpauuecKkoro pacnpoCTpaHEHHUS U
pacnpeneneHus: KUBOTHBIX, PACTEHU U MUKPOOPTaHU3MOB.

JlononHuTe npuBenEéHHbIE HUXKE «(DOPMYJbD) Ha3BAaHUAMHM HOBBIX HAayYHbBIX WA
TEXHUYECKUX HampasiieHnd. Kak Bel qymaere, yTo oHM u3y4daroT? IlocTtaBbTe B NpaBoi

KOJIOHKE TaOJIMIIbI HOMEP, COOTBETCTBYIOLIUNA JAHHOMY HAIllPaBIEHUIO OMOJIOTHH.
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+ reorpadus 6uoreorpadus
B + XuMUs ouo...
nu
+ ¢usuka = | Ouo...
O
1 + acTpOHOMUSA =
O
r + TeXHOJIOTHS = ouo...
n
q + HCTOpUS = | mcropus ...
+ 3THKa = ouo...

1 — nayka, uzyuaroniasi UICTOPHUIO 3apPOKJICHUS U Pa3BUTHUSI OMOJIOTHH.

2 — Hayka, u3ydaromias BO3MOXXHOCTH HCIOJIb30BaHMS >KUBBIX OPraHU3MOB, UX
CUCTEM WJIM MPOJIYKTOB UX >KU3HENESITCIHHOCTH JIJIsl PEIICHUS] TEXHOJOTHMUYECKUX 3aj1ad,
HanpuMep, B MUIICBON MPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

3 — Hayka, M3ydawllas 3aKOHOMEPHOCTU TreorpaduyecKoro pachpoCTPAHCHUS U
pacripeiesieHus )KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.

4 — Hayka, paccMaTpHBalollas MOCTYIKU JIFOJEH MO OTHOIICHUIO KO BCEM >KUBBIM
OpraHu3Mam C TOYKH 3PEHUS MPECTABICHUIN O 100pe U 3J€.

S — nHayka, uzydaronias (u3M4eCKue SBJICHUSI B )KUBBIX OpraHU3Max (Hampumep, Kak
YeJI0BEK U APYTHUe )KMBbIE OPraHW3Mbl BOCHPUHUMAIOT 3BYKH, LIBET, 3aM1aX1, TEMIIEPATYPY).

6 — nayka, u3ydaroias pa3ju4yHbIC BEILECTBA, M3 KOTOPHIX MOCTPOCHBI >KUBHIC
OpPraHU3MBbl, a TAKKE MPEBPAILICHUS 3TUX BEIIECTB, KOTOPbIE IPOUCXOAT B JKUBBIX KIETKAX
Y OpraHu3Max.

7 — HayKa, U3y4aroniasi BO3MOKHOCTh CYIIIECTBOBAHUS JKM3HU Ha IPYTUX IIAHETaX BO
Bcenennoi.

3. OneHo4YHO-pedIeKCUBHBIH 3TAN

3aoanue 3. HUepa «Kusoe — nestcusoey

HUrpa mpoBoauTCs MO aHAJOTUU C JCTCKONW HUTPOil «CheqoOHOE — HEChEeTOOHOe):
YUYUTEIh Ha3bIBACT Pa3IMYHBbIC OOBEKTHI, OTHOCSIIHMECS K XMBOM M HEKHUBOU TPHUPO/IEC.
OtBeT OOydYarOMIMXCS MOXXET BBIPAXKATHCS Pa3IUYHBIM 00pa3oM (Hampumep, XJIOMOK B

JaJ0IIM, €CIM Ha3BaH >KUBOM OOBEKT). DTa Urpa MO3BOJSET 3aKPENUTh OCHOBHBIE
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NpU3HAKHU, OTIMYAIOIIME Tea KUBOW npupobl. IlepeueHs ci10B HEOOXOAMMO 001yMaTh
3apaHee M BKJIOYaTh B HEr0 Takhe OOBEKTHI, KOTOPHIE BBI3OBYT 3aTPyIHEHHE IpU
COOTHECEHUN HUX C XMBOW WM HEKUBOM NPUPOJIOHM, HAIIPUMEP: PAKOBHMHA MOJUIIOCKA,
KEMy b, OYKET IIBETOB, TepOapuii T.1I.

IIpumeuanue. Vcnonp30BaHNUE «TPAAMLMOHHOTO» IJIsi 3TOM MIPHl MsAda HE BCErAa PEKOMEHIYETCS
IICUXO0JIOTaMH, T.K. peOEHKY NPUXOIUTCA pelaTh cpasy JBE 3a7auyd — IOWMaTh M4 U yCIIEeTh JaTh
IIPaBUJIbHBIN OTBET.

4. JlomaliHee 3aJaHue

Memoouueckuii kommenmaputi. CIOBO TEPMHMH HPOUCXOAUT OT JIATUHCKOTO
terminus, 4TO MEPEBOJIUTCS KaK «IPEIE», «TPaHnLa». Tak Ha3bIBAIOT CIELMAIBHOE CIIOBO
WM CIIOBOCOYETAHUE, CIIy)Kalllee JJIsi TOYHOTO BBIPAXKEHHUS W TOYHOTO OO0O3HAUYEHUS
MOHATUM U MPEIMETOB U3 00J1aCTH HAYKU, MPOU3BOJICTBA, PEKIIaMBbl, CrIopTa u T. 1. [48].

BeinummuTe B TeTpas Ouonoruyeckue TepMuHbl. Mcnonb3yst yaeOHUK, 3aUIITUTE UX
onpeaeIeHus.
JlonoTHUTeIbHBIN MaTepUAaJl K TeMaTH4ecKoMy 0J10Ky «buosiorust — Hayka o :KuBoit
npupoae»
Texkcr 1

K xaxmomy dparMeHTy TekcTa MOoJ0epuTe Ha3BaHUE OWOJIOTHYECKON HayKu

(pa3nena 6MOJIOrUM) U APYroil HAyKU WK BUJA UCKYCCTBA, CBSI3b C KOTOPBIMU OTPaXKEHa B

9TOM TekcTe [23].

Ne | Teker Paznen(n) Hayka n/unu Bua
n/n onosorumn HCKYCCTBA
1. 1450 ron 10 H. 3. — BpeMsl, KOrJa MOSABUIOCH | MUKOIO2US apxeonozus

nepBoe u3o0pakenue rpubda. CrenuanucTbl
HAIIJTK €T0 HA PUCYHKE B €TUIETCKOM 1apCcKoii
rpoOHuUIIe

2. | PacnpocTpaHeHHI0 HOBBIX COPTOB PAacTeHHMH | bomanuka ucmopust
CIIOCOOCTBOBAIM BOCHHEBIC ITOXOJBI. Tak,
Omarojaps 1OXOJaM MAaKeJOHCKOIro Iaps
Anekcanzpa III (Anexcannpa MakenoHCKOTO0)
€BpOMEHILIbI TO3HAKOMUINCEH C OaHaHAMHU

3. CkopocTh  pa3MHOXKEHHUsT  OakTepuil B | MuUKpoobuonozus mamemamuka
MUTATENBHOM Cpesie OueHb Benuka. [IpumepHo
Kaxnple 20 MUHYT OakTepusi IEIHUTCS, JaBas
IBe noudepHue kieTku. ClenoBarenbHO, W3
omHOM kieTknm 3a 10 YacoB  MOXKET
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o0pa3oBaThCst | MUIUIHAP]] TIOTOMKOB. A uepes
CYTKM Macca OakTepuil MOXKET paBHATHCS
Mmacce 100 cinoHoB

4. | Camplii KpYyIHBI 1IBETOK Ha 3eMje — | bomaHuxa mamemamuxa
Papdnesuss  ApHompam, — pacTymmid B
tponnueckux Jjecax IOro-Bocrounoit Aszum,
Ha octpoBax MHnone3uu n @umunnuH. Ero
IUaMeTp paBeH 3 M (3TO pacCTOSIHUE OT 1oJja
70 TOTOJIKAa B Balllell KBAapTHpPE) , a BeEC
cocrasisteT 10-15 xr

5. | Hagano ocBoenwusi eBpormeiiiiamu AQpUKH B | 300102U5 ucmopust
XVI B. mpuBeno K HUCTPEOJECHUIO OOJBINUX | (OPHUMONOSUSL)
HEJIETAIONIUX ITHI] — APOHTOB. DTO, BEPOSTHO,
MEpBBIC  MTHIBI, HUCTPEOJICHHE KOTOPBIX
YEIIOBEKOM OTMEYCHO B KHUTAX

6. |B XX Beke panmysckue maphroMepsl | bomanuxa xumus, napgromepusi,
[POBEJIM COOTBETCTBUE MEXIY 3BYKOM U MY3bIKA
apoMaToM IIBETOB, Y€M BBIIIE HOTA, TEM
OoubIlle MHTEHCUBHOCTH 3amaxa: J[o — po3a,
repaHb, )kacMuH; Pe — ¢uanka, munnanb; Cu —
MsTa, TBO3/IMKA, HOUYHAs (raaKa

7. | Aurimiickuii XymnoxHUK Jltok J[xeppam u3 | muxpoduonocus CmexnooysHoe
CTEKJIa BBIAYBACT YBEIHWYEHHBIE MOJEIU UCKYCCMBO

MUKpOOOB. CaMbIM KpPYIHBIM U XPYIKHA
JKCIIOHATOM  €r0  BBICTaBKU  SIBIISIETCA
KMIIIEYHas IajJo4yKa, BXOZAIIAas B COCTaB
HOPMAaJIbHOU MHUKPOQIIOPHI. Pa3mep
MIPOTOTUIIA M3MEPSAETCSs MHMKPOMETPAaMH, a
CKyNbITYypa HacuuThiBaeT 120 cM B JJIMHY.
[Tonydaercs, 4TOo OHa OoJblIe peEaTbHOU

6aKT€pI/II/I B MUJIJIMOHBI pas3

Texkcr 2
Hwxe npeacTaBieHbl H300pakeHUS opraHH3MOB4, KOTOPBIE BBl BCTPETHIM B

TCKCTax MPCAbIAYIICTO 3adaHus. HOI[HI/IH_II/ITe HUX Ha3BaHUI.

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



3.2. MeToanuyeckne KOMMEHTAPUHU K U3YUYEHHI0 TEMATHYECKOT0 0JI0KA
«MeToabl U3yYeHUs KUBOM NPUPOABLD (6 1)

[Tpu M3yyeHUHn JAaHHOTO TEMATHYECKOIro OJIOKa PEKOMEHIOBAHbI CIEAYIOLIUE BUIbI
JEATEIIbHOCTH 00yYarOITUXCS:

® O3HAKOMJIEHHE C METOJaMU OMOJIOTMYECKOW HayKu: HaOJIOJIEHUE, SKCIEPUMEHT,
KJ1accu(ukanus, U3MEpEeHrue U OMUCaHUE;

® O3HAKOMJIEHHE C IIPaBUJIaMU pa0dOThI C YBEIMUYUTEIBHBIMHU PUOOpPaMH;

® MpoBeJeHHUe DIEMEHTAPHBIX HIKCIIEPUMEHTOB U HAOIIOACHHUI Ha MpUMepax pacTeHUN
(reTmoTponu3M W TeOTPONU3M) U OJHOKJIETOYHBIX >KMBOTHBIX ((hOTOTAKCUC H
XEMOTAKCHUC) U JIp. C OMMCAHUEM ILIeJIei, BBIABUKEHUE TUIIOTE3 (ITPEANOI0KEHUN),
NoJIyYeHue HOBbIX (PAKTOB;

¢ OIHCAHME U MHTCPIIPCTAlUA JaHHBIX C LCJIbIO 000CHOBaHMSA BBIBOIOB.



43

Tabnmuma 7 — ComocraBieHue cojepkaHus ydeOHoro mnpeamera «buosorus» B

COOTBETCTBHHM C MMPUMEPHOU MPOTrpaMmoit, coctaBiieHHo Ha ocHoBe ®PI'OC OO0 (2010 r.,

C MOCIEAYIOIHUMHU TONoJHEHUAMH U u3MeHeHusimu 2014, 2015 u 2020 rr.) u peaepanpHoi

paboueil mporpammoii [8]

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

DenepajbHasi padbouyasi nporpaMmma 1o
yueOHoMy npeamery «buosiorus (6a3oBblit
yYpPOBeHb), 2023 1.

Paspen «’KuBble opranu3sMbny
e buoJiorusi — Hayka 0 ’KHBBIX OPraHH3Max
Meroasl U3y4eHus KUBBIX OPTaHU3MOB.

e MHoroo6pa3ue opraHu3MoB

Knaccudpukanus OpPTraHHU3MOB. [TpuHIHITE
KJ1accu(pUKaIuu.

Paznen «Oomme oHMoJIOrHYecKue
3aKOHOMEPHOCTH

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

TemaTn4yeckuii 010k «MeToabI H3y4YeHUSsI
’KMBOM MPUPOABD)

Hayunbie MeTOnpl M3ydeHUs >KUBOW MPUPOIbL:

Ha0IoACHNE, HKCIIEPUMEHT, OITHICaHMCE,

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

Yempoiicmeo yeenuuumenvuwvix npubopog: nynsi u

MUKpPOCKONA. IIpasuna pabombi c

yeeaudumeilbHbiMU npu60paMu.

Merton onucanus B OHONOruM  (HarJsAIHbIN,
CIIOBECHBIN, cxemaTuueckui). Meroa usmepeHus
(MHCTPYMEHTBI Meron
KJIaCCU(PUKALINH

JBOMHBIX Ha3BaHW opraHu3MoB. HabOmonenue u

U3MEpEHUS).
OpPraHHW3MOB,  IPUMEHEHHUE

OKCIICPUMCHT KaK BEAYIIHNC MCTO/bL OMOJIOTHH.

Jlabopamopuvie u npakmuyeckue pabomul

1. MW3yuyenue mnabopaTopHOro 0OOPYIOBAHUS:
TEPMOMETpBI, Bechl, 4damku Iletpu, mpoOupkw,
MeH3ypku. IlpaBuna paboTsl ¢ 00opyaoBaHHEM B
LIKOJIbHOM KaOuHeTe.

2. O3HaKOMJIEHHUE C YCTPOMCTBOM JIyTIbI, CBETOBOI'O
MHUKPOCKOIIa, TPaBHJia pabOThl C HUMHU.

3. Os3HakoMJIGHHE C  pacCTUTEIbHBIMH U

KUBOTHBIMM  KJIETKaMH: Tomara u  apOysa
(HaTypanbpHBIE IIpenapaTsl), MHPY30pHH Ty(henbKu
U TUJPBI (TOTOBBIE MUKPOIIPENapaThbl) ¢ HOMOIIBIO

JIYIIBI 1 CBETOBOI'O MUKPOCKOIIA.

DKCKypcuu unu 8U0e0IKCKypcun
1. Osnanenue
MIPUPOABI — HAOIIOAEHHUE U SKCIIEPUMEHT

METOJaMH  HU3YUCHUA JKUBOU
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B cootrBerctBUM ¢ mnpumepHod mnporpammor 2015 1. TeMa «YCTpOHCTBO
YBEJIMYHUTENIbHBIX NPUOOPOB (JIymlbl M MHKPOCKOIIA)» BKJIOYEHA HE B OCHOBHYIO
COJIepKaTENbHYIO YacTh, a B «[IpuMepHbIil criucok 1ab0paTopHBIX U MPAKTUIECKUX pabOT»
no paszaeny <«oKuBbple opraHu3Mmbl» (mpakThueckass pabora «M3ydenuwe ycTpoicTBa

YBEJIMYUTENbHBIX TPUOOPOB U MpaBui pabOThI ¢ HUMIY) [7].

HNcnonb3oBaHue MapHoii M rpynmnoBoil padoTbl HA npuMepe ypoka «Hay4unbie
METO/IbI H3Y4Y€eHUsl JKUBOI IPUPOAbD)

K uucny MerampeaMeTHBIX pPe3ysbTaToOB, KOTOPbIE JOJKHBI OBITh JIOCTUTHYTHI
0OyJarolmuMuUCsl B TMPOLIECCE OCBOCHHS CoAep:kaHus ydeOHoro mpenmera «buomorusy,
OTHOCATCS  YHHBEPCAJIbHBIE  KOMMYHUKATHUBHBIC  JCHCTBHUSA,  OOCCICUMBAIONIUE
b dexTuBHyI0 cosmecmuyto deamenvHocms. K nannoii rpynne Y'Y /[ oTHOCATCS yMEHUS:

® [IOHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMAHOHOU U UHOUBUOYAILHOU PAOOMbl

IpU  PEIICHUH KOHKPETHOM  OHONOrmyeckoil  mnpoOjemMbl, OOOCHOBBIBATH

HEOOXOIUMOCTh TPUMEHEHHUS 2pYNNoebiXx (opM B3aUMOJEHUCTBUS TPU PEIICHUU

MOCTaBJICHHOW y4eOHOM 3a1auu;

® TIPUHUMATH IIETTb COBMECTHOW ACATEIBHOCTH, KOMLIEKMUBHO CIMPOUMb 0eliCmEUs. TI0
e€ IOCTWKEHHIO: pacHpelessiTh POJU, JOroBapuBaThCs, OOCYXAaTh Mpolecc U
pe3yJbTaT COBMECTHOM PabOTHI;

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

PEANOYTEHUI U BO3MOKHOCTEN BCEX YYACTHUKOB B3aUMOJICUCTBUS ), pacnpeoenimo

3a0auu MEeXAy 4ICHaMH KOMAaHJbl, Y4acmeoeams 6 2PYNnosvix opmax pabomol

(oOcyxneHrs, 0OMEH MHEHUSIMU, MO3TOBbBIE IITYPMbI U UHBIE) [8].

B mporiecce KOUIEKTUBHON pabOThl «OCYIIECTBISIOTCS Ouaiocu (noauiozu), cnopvl U OUCKyccuu, T.e.
MIOCTOSTHHOE W Pa3BEPHYTOE «COIMATBHOE B3AaMMOJICHCTBHE YYAIIMXCS MEXAY COOOH, ydammxcs u
yuutens. OOydaronpe JTUCKYCCHH TPHUBOJIAT IIKOJBHHKA K YCBOCHUIO OMPEICIIEHHBIX IMOHITHMA,
‘ [IEHHOCTEH M YMEHUH, BRIPAKAIONIUX O0Ie3HAYNMbIE KYJIbTYPHbBIE HOPMBI.
‘ asvioos B.B. Teopus pazsusarowezo ooyyenus [22]

Pabora Haj pemeHneM y4eOHOHM 3a1ayd B rpynmax oT 2 10 6 4eloBEeK — OJHO W3

00s13aTENBHBIX YCIOBUHN (HOPMHUPOBAHUS YICOHON JACATEIHHOCTH y 00yUYaIOIIUXCS.
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[Ipy BBINONHEHUM 3aJaHUd 6 napax OO0ydyalolluecs ydarcs BHHUMATEIIbHO
BBICTYIIMBATh OJHOKJIACCHUKA; TOTOBSITCS IPOKOMMEHTHPOBATH, JOMOJIHUTH, 1aTh OLEHKY
€ro OTBETAa U, B CBOIO OUYEPE/Ib, BBICKa3aTh COOCTBEHHYIO TOUKY 3peHus. BpeMeHHbie paMKu
BBITIOJIHEHUS 33JIaHUS IPUYYaAI0T 00YYaIOIUXCsl YETKO MIaHUPOBATH BHITIOJIHEHHUE PAOOTHI,
(bOopMUPYIOT HABBIKU MalMuHea — PAIlHOHATIBHOTO paclpeieNiCHUs] BPEMEHHU.

I'pynnosaa ¢opma oOydyeHUs — croOcoO OpraHu3alil COBMECTHOHN AEesTEIbHOCTU
oOy4Jaronuxcsi B MaJibIX IPYIIax Mpu ONMOCPEI0BaHHOM PYKOBOJICTBE U B COTPYIHUYECTBE
¢ yuureseM. [lo moBogy TOro, JOJKHBI JIM OBITH TPYIIBI MOCTOSTHHBIMU MJIM UX COCTaB
JOJKEH MEHSThCSA, HET enuHoro MHeHuda. JlanHas ¢opma oOydeHHs CHOCOOCTBYET
(OpMHUPOBAHUIO MOJOKUTETLHON MOTUBALIMK YUEHHUS; POCTY ITO3HABATEIbHON aKTUBHOCTHU
U CaMOCTOATEILHOCTH O0YYarOIIUXCs; HAKOIJIEHUIO ONbITa B3aUMOJACUCTBUS, MOIIEPIKKH
U COTPYJHUYECTBA MEXAY OOYyYarolIMMHCS, COBMECTHO BBINOJHSIOIMMU Yy4yeOHOE

3a/1aHHE; YBETUUEHUIO PAaOOTOCIIOCOOHOCTH U TEMIIA BBITIOJIHEHUS Y4E€OHOTr0 3aJaHusl.

Ypoxk 5. Hayunble MeTOAbl H3y4YeHHSs KUBOWH MPUPO/IbI:
Ha0JII0/1eHNe, OTIBIT, HU3MEPEeHHUe

Tun ypoka: BBOIHBIN YPOK.
OO6opynoBanme: aBToMaTHU3MpPOBaHHOE pabouee mecto yuutens (APM).
®opmMmbl padoThl: PpoHTANIBHAS paboTa, paboTa B mapax, UHAUBUAYyalIbHAs paboTa.
1. Opranu3anmoHHO-MOTUBAIIMOHHBIN dTAN

Ha stom stane oOydaroniumcst nmpejiaraeTcs BhINOJHUTD JIBa HEOOJBIINX 3a0aHuUs,
HalpaBJICHHBIX Ha Pa3BUTHE TMO3HABATEIBLHOIO MHTEpeca K JAaHHOU Teme (3amanue 1) u
aKTyaJIM3allii0 MMEIIMXCcs 3HaHuiM (3amaHue 2). B Xxome oOcykaeHus oOydaroruecs
BBICKA3BIBAIOT CBOIO TOUKY 3pEHHs, OOOCHOBBIBAIOT €€ U MPUBOIST MPUMEPHI TOTO, KaK
MOYXHO TPOBEPUTH, KAKOW M3 BapUAHTOB OTBeTa ObLT MpaBWIbHBIM. [lepBoe U BTOpOE
3aJlaHus CBSI3aHBI C BBISBICHUEM KayeCTB M YMEHUW, HEOOXOIWMBIX ISl BBITIOJIHCHUS
HaOII0JICHUI 32 00beKTaMU TPUPOJILI (XOPOIIHM Ti1a3oMep, HaAOII01aTeTbHOCTh, YMEHUE

YCTaHaBJIMBATb HA OCHOBC Ha6J'I}O}16HI/IH MNPUYIUHHO-CICACTBCHHBIC CBSISI/I).
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3aoanue 1. [lposepsiem enazomep (unousudyaivHoe 3a0atue)

['mazomMepoM Ha3BIBAIOT CIIOCOOHOCTH OMPEEIATh pa3Mepbl Pa3InYHBIX OOBEKTOB U
pPacCTOSIHUS, HE UCHOJIb3Ysl MPU 3TOM CHELUaIbHbIE MPUOOPHI WM YCTPOMCTBA, T. €. «HA
ryia3y. XOpouUIHii ri1a3oMep O4Y€Hb MOJIE3EH MPU MPOBEICHUH HAOIIOACHUN B IPUPOJE, HA
AKCKYpCHH, B NIOXOAE U BO MHOTMX APYrux curyauusx. Kak u nro0oil HaBBIK, IJ1a30Mep
TpeOyeT TPEHUPOBKH.

Jlnsi Hauana BBIMOJHEHUS 3aJaHUS: PACCMOTPUTE H300paKeHUsS IBYX IMTHUI[ Ha
pucyske 4. Y3nHaiite, ko 310? Kakas u3 Hux OoJblile, a Kakas — MEHbIIIE?

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

[Ipennoxure cmnocod, KOTOPBI MO3BOJIUT PacCyIuTh — KTO M3 Bac IpaB, a KTO

omuoaeTcs.

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

4€pHOM?

S nymato, yTo u€pHas nTUIA (bonvue, MeHbUe, maKas Jice, Kax),

yeM (Kak) Oenas.

UToOBI MPOBEPUTH, KAKOW OTBET MPABWIHHBIN, TIPEIJIArar0

N3mepenus nokaszanu, 4To

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

Cn0oBO «mpuMeyaTh» O3Ha4YaeT «3amedarh, oOpaliath BHUMaHue, HaOmonate». Ha
OCHOBE JINTEIbHBIX HAOMIOACHWIA 3a pAa3IUYHBIMUA SBJICHUSMH B JKUBOH TIPUPOJIE
CJIOKHJIOCH MHOXKECTBO HAPOJAHBIX TpuMeT. PaboTas B mape co CBOMM COCeIoM (COCEIKOH )
10 TIapTe, OTBETHTE HAa BOMPOCHI M BBHITIOJHUTE 3aaHMS:

e O Kakux mepeMeHax IMOTObl TOBOPAT M3MEHEHHUS B COCTOSHUU WM TOBEIECHUHU
YKUBOTHBIX U PACTCHHIA?

e VYCTaHOBUTE COOTBETCTBHE: COCAMHHUTE JMHHUSIMH TIOBEJCHHE WM BHEIIHUE
M3MEHEHUS )KUBOTHOTO UJIM PACTEHUH U MOTOJTy, KOTOPYIO OHU MPEACKA3bIBAIOT.

e lmMeroT 1 3TH nIpuMeETHl HaydyHOe 00BsicHeHue? [lompoOyiiTe 00BACHUTH KaKylO-
100 U3 MPUMET.

e Bcerna i1 HapoHBIE TPUMETHI «CPAOATHIBAIOTY, T.€. OKA3bIBAIOTCSA HAIEKHBIMU?

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

KBEpPXY

b. BopoObu KymnaroTcs B ecKke, B IbUIN — JIeTOM — K BeTpeHOW moroje,
3UMOM — K MeTenu (/])

B. 3akpbIBaroTcs BETKHM OlyBaHUYMKA — K [aCMYypPHOH TOroze, K 0[O
(B)

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

BETKAaX JICPEBLEB, B TITyOMHE KPOHBI

J1. Cobaka xaTaeTcst Ha TpaBe UM Ha CHETY, — K TTOXOJIOJIAHUIO WK JOXKIt0 (B)

NepeKaThIBasiACh ¢ 00Ky Ha OOK

2. IIpoueccyajibHO-cOaepKATENbHBIN ITANl

3aoanue 3. Onoim «Kak 3pauox peacupyem na ceem? » (paboma 6 napax)

IeJsb: BBISICHUTD, KaK 3padyoOK YEJIOBEKA Pearupyer Ha CBET.

Oo0opyaoBaHme: 3epKkajio, HCTOYHUK CBETA.

I'mnore3a (mpeamoJio:keHue): Py yBEIUUECHUU SIPKOCTH CBETA pa3Mep 3payka U3MEHUTCS

— OH CTaHeT (6ompIIe, MEHBIIIE).
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Xoxa padoThl
1. PaccMoTpuTe B 3epKajio CBOM 3padoK; 0OpaTUTe BHUMAHHUE HA €ro pa3Mmep. 3aTeM
IIOBEPHUTECh K OKHY WIM K Jamme. Yepe3 5 CEeKyHJ BHOBb IIOCMOTPUTE B 3€pKalo.
[Tpouzonwnm 11 Kakue-To M3MEHEHus?
Co0uronaiite Mepbl 0€30MACHOCTH: BO BPEMsI BBINIOJHEHHUS pa0OThl HE HAIpPAaBIIANTE
APKUN UCTOYHUK CBETA B IJ1a3a.

2. KpaTko onummure Moay4YeHHBIA PE3yJIbTaT U CAEIAUTE CXEMATUYECKUNA PUCYHOK.

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

noomeepounocy): TPHU YBEIWYEHUU SPKOCTH CBETAa 3PAvyoK

(pacwupsiemcs, cyxrcaemcs).
Omeemvme Ha 60npoCHI:
1. O0bsicHuTEe HaOMIOaEMBbI€ B XOJI€ ONBITa U3MEHEHHUS. JJIst ’TOTO YTOUHUTE, UCTIONb3YS

CIIPABOYHYIO MH(POPMALIMIO, KAKYIO POJIb BBITIOJIHSET 3pAUYOK.

2. Kakue PE3YyJIbTATHI ITOJTYYHUJIN BalllHU OI[HOKJ'I&CCHI/IKI/I? COBHaI[aIOT JIU CACJIaHHBIC BaMU

BBIBOJIBI?
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Cnpasounas ungopmayus
CrtpoeHnue riasza

['1a3 MOKHO Ha3BaTh CIOXKHBIM ONTHYECKUM HpudopoM. Ero ocHoBHas 3agaua —
«TepenaThy NpaBUIbHOE U300paKEHUE 3pUTEIIBHOMY HEPBY.

PoroBuua — npo3payHas 000J04Ka, MOKPHIBAIOIIAs TEPEAHIOI0 YaCTh TJia3a.

Panyxka — no popme moxoxka Ha KpyTr ¢ OTBEPCTHEM BHYTpHU (3paukoM). Pagykka
OTBEYAET 3a I[BET TJIa3: €CIIU OH TOIy00i — 3HAYMT, B HE MaJI0 MUTMEHTHBIX KJIETOK, €CIIN
Kapuii — MHOTO.

3padok — OTBEepCTUE B paayXkKe. 3padyoK PETryIupyeT KOJIMYECTBO CBETA,
MocTynaromiero B ria3. [Ipu u3MeHeHun OCBEIIEHHOCTH TUAMETP 3padyka HEMpPOU3BOJBHO
MEHSETCSI C IOMOIIBIO MBI PaayKHOW 000JIOUKH.

XpycTajJnk — «eCTeCTBEHHas JuH3a» a3a. OH Mpo3payeH, 3JIaCTUYEH — MOXKET
MEHATHh CBOIO (POPMY, TIOUTH MTHOBEHHO «HaBOMSI (POKYC», 3a CUET YEro 4eJOBEK BUIUT
XOpOIIO U BOJIM3H, U BJIAJIH.

Crexy10BHIHOE TEJI0 — Telieo0pa3Has Mpo3payHas cyOCTaHIuUs, PACIOIOKEeHHAs B
3agHeM oTnaene riaza. CTEeKIOBUIHOE TENIO MOJJIEPKUBAET (opMy TIJa3HOTO s0JIOKa,

Y4acTBYET BO BHYTPHUIIa3HOM OOMEHE BEIIECTB.

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

OKOHYAHMH MEPENAOTCS OT IJ1a3a B TOJIOBHOW MO3T.

3aoanue 4. Boruuciume cpednuti pocm y4eHuKo8 Hauie2o Kiacca

(paboma 6 epynnax)

Heab: BbISIBUTH, KakoOM pOCT HMEET OOJBUIMHCTBO OOydYalIIMXcid B  KJacce.
Oo6opynoBanme: poctoMep (MO BO3MOXKHOCTH), PYJIETKH MO KOJIUYECTBY TPYIIl, TETPAIU
JUTSI 3aIIMCH PE3YIHTATOB U3MEPEHUH, OJIAaHK CBOJAHOM TAaOIHUITHI BHIMTOTHEHHBIX U3MEPEHUN

Ha JUCTC BaTMaHa (FOTOBI/IT y‘II/ITeJ'IB).
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Xoa padoThl

1. O6benuHUTECH B TPYIIIHI 10 3—4 YenoBeka.

2. I3MeppTe poCT KaxA0ro YYEHUKA B KJIACCE C IOMOIIBIO POCTOMEPA HII PYJIETKH
¢ ToyHOCThIO 710 1 cM. Hampumep, eciin npu u3MepeHUH POCT oKazajics okoio 143,5 cm,
3aMMIINATE, YTO POCT paBeH 143 cm.

3. CrpynnupyiTe pe3ysibTaThl U3BMEPEHUN B TpU OJIOKA, OTJIMYAIOIIMECS APYr OT
npyra Ha 4(5) cM. Hanmpumep, pocT caMoro HU3Koro yuyenuka — 141 cm, a caMmoro BbICOKOTO
— 155 cm. 3naunt, B Tabsmire OyIeT TP KOJOHKHU CO CIEAYIOMMMH TaHHBIMU: 141-145 cMm,
146—150 cm, 151155 cm.

4. Bce nosy4eHHBIE JaHHBIC 3aUIIUTE HA JTUCT BATMaHA, KOTOPBIM IPUKPEIUIEH Ha
nocke (Tabiriy MOXKHO 3apaHee HauepTUTh Ha Jocke). PaMuiInKi YYEHUKOB YKa3bIBaTh HE

HYHO.

Buumanue! Bce uucna 6 mabauye u ouazpamme npugedetvl moibKo OJisi npumepd.

Poct oOyuarwmuxcsi 5 kjacca

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

I'pynna 1 1 3 0

I'pynna 2 0 2 2

I'pynna 3 0 3 1

['pynna 4 1 2 1
Bcero yenoBex: 16 2 10 4

5. Ilo npuBeI€HHBIM JaHHBIM MTOCTPOMTE AUarpammy. [Ipumep Takoil tuarpamMmsl Ha

Pucynke 5.
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PacnpepeneHue no pocry

KO/ZIUYEeCTBO YeNoBEK

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, oTpakaromias pacipeieJieHue pocta 00y4aroInxcs
5 kiacca 1o rpynmnam

Memoouueckuii kommenmapuii. 1lpyu Hammunun APM yuutens Beck npoiecc padoThl,

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

HOJIy‘ICHHa}I AuarpaMmMa HaArJIAAHO ITOKAa3bIBACT, KaKoM POCT UMCECT OOJIBLIIMHCTBO

06yqafoumxc;1 B BamieM Kkiacce. BbBIIBUTH 9Ty 3aKOHOMCPHOCTH B IIPOCTOM CIIMCKC

M3MEPEHUM U JJaXke TI0 TaOJIHIIe IOCTATOYHO CIIOXKHO.

6. OTBETHTE HA BOIIPOCHI:

[Touemy n3mepeHne pocta HEOOXOIUMO MPOBOAUTH 0€3 00yBH?
Kaxkoii pocT umeeT OOJIBIIMHCTBO BAIIMX OJHOKIACCHUKOB?
Y4eHUKOB KaKOTO pOCTa B BallleM KJIACCE MEHBIIIE BCETO?

Kakue NpeuMyImIcCTBa UMCCT IIPCACTABIICHUC JAHHBIX B Pa3JIMYHOM BHU/JC!:

CITHMCOK:

Tabnura:

IarpaMma:

Memoouueckuii kommenmapuii. 1lpy BHITOJHEHUH TAHHON paOOThI CIEAYET UMETh B

BUIy, uTo TemMa «Cpennee apudmerndeckoe. CpenHee 3HaYCHUE BEIMYUHBD), KOTOPAs B

psAle MpPEeOIMETHBIX JMHUK IO MaTeMaTuke u3ydanack B 5 kiacce, Bo PI'OC 2021
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3adukcupoBaHa B cojiepkaHuu 7 kiacca (yueOHblid Kypc « BeposTHOCTB U cTaTucTUKay, 7—
9 xi1.) [1]. Taxke B paMkax yaeOHOTO Kypca B 7 Kj1acce oOydJaroriuecs: OyayT 3HAKOMUTHCS
C TpeACTaBlICHWEM MJaHHBIX B BUAe TaOmui, auarpamm, rpadukoB. OTMETHM, 4YTO
AJIEeMEHTapHbIE MPEACTABICHUS O TaOJMIAX, JUarpaMMmax, cXeMax M T. J. o0ydaromuecs
MOJyYWJIM y>K€ B HAYaJbHOM IIKOJIE B COOTBETCTBUMU C TPEOOBAaHUSAMHU K pE3yJibTaTaM
oOyueHus Ha JaHHOM 3Tane. B denepanpHyto pabouyro mporpaMmmy 1o ouojoruu (5 Kiacc)
B IMEPEUYCHb METANPEIMETHBIX pPEe3yIbTaTOB BKIIIOUEHBI TaKHE YHUBEpPCAJIbHbIC YUEOHBIC
JACHCTBUS, KaK yMEHHE «8blOUpAmMb, AHANUSUPOBAMb,  CUCNEMAMU3Upo8ams U
uHmepnpemuposams  OUOIO2UHECKYI0  UHDOpMayulo  pasiuuublx U008 U  Qopm
npeocmasneHus» W YMEHUE «CAMOCMOAMENbHO 8blOUupams ONMUMAIbHYl0  opmy
npeocmasneHus uHgopmayuu u ULTIOCMpPUpPOsaAms peuiaemvle 3a0a4u HeCI0HCHbIMU
cxemamu, OUASpaMMamu, UHOU epaguxoti u ux komournayuamuy [8].

3. OneHo4YHO-pedIeKCUBHBIH 3TAN

OOcyxaeHue pe3yinbTaTOB ypoKa: C KaKMMHM METOJIaMHU Bbl MO3HAKOMMJIMCH Ha
ypoke? Kakne TpyAHOCTH BO3HUKIIV IIPU BBIITOJTHEHUN 3aaHUM?

Ha 3aBepiiaroniem 3Tane ypoka AaHHON TEMbI MOXKHO MPEJIOKUTh 00yUYaroImMUMCs
BBITIOJIHUTH YPOBHEBBIN TeCT «O KaKuX METoax uccienoBanus uaeT peus?» (Ilpunoxenue
4). TlpuHOATT TMOCTPOCHHS TECTAa: MPHUBEIACHBI OMHMCAHMS TSATH OCHOBHBIX METOJOB, IS
KOKJOTO M3 KOTOpPbIX Haércs 5 mozacka3ok. OOydarouuicss BBHIOMPAET, KAKYIO SYCHKY
OTKPBITh. B 3aBUCHMOCTH OT 3TOT0 MOJTydaeT Oasuibl.

IIpumep: BBICKQXUTE TPEANIONOKEHUE, O KAKOM KHBOTHOM HIIET peyb?

LI 5 swos | B oans | Boan | 2ewns T oann |

JlaTuHcKoe Ha3Ba- OHO oTHOCHUTCA 370 XKMBOTHOE OH oTknagbiBaet Mo BHewWwHemy Buay
HWE 3TOr0 HeobbIY- K Knaccy mnekonu- 1306paxeHo ANUA, KOTOpbIE 1 06pasy Xu3Hu
Kax HasbiBaerca ato HOr0 XXMBOTHOTO — TAOLNX M BXOAUT Ha aBCTPANUICKON MMEIOT MATKYI0 KO- 370 XXMBOTHOE Ha-
’K"m"ne? : Ornithorhynchus B OTPAA OAHOMPO- MOHETE AOCTONH- KUCTYIO CKOpAyny. nomuHaet 6o6pa.
anatinus. XOLHbIX cTBOM 20 LeHTOB. Ho y Hero umeercs
(Monotremata). KNIOB, KaK Y YTKU.

(Ymrxonoc.)
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JlonoJIHUTEJIBbHBIH MaTepHal

Jlureparypa
Ha3Banmue dopmar DYHKIMOHAJ
®opmo3oB A.H. KHUTa — TAHHBIE O CJIEOaX U MOBaJgKax
Cnytauk cinenonbita. M.: KomKnura, 2006 YKMBOTHBIX W3 Pa3HbIX TPUPOHBIX 30H
Poccuu m eé coceneii;
— BOMPOCHI Ha COOOPA3UTEIBHOCTH B
KOHIIE TJIaBbI
Ommapus ILT., [Tukynos JI.I'. Cnenpl B KHUTa — COBETBHI 110 IOBEACHUIO, OJICKIE
npupoje. M.: Hayka, 1990 CJIe/IONbITA;
— ¢oTorpaduu ¥ pUCYHKH CIIEIOB
Bbpayn B. KHHTa — crocoObl U MpaBUJIa MPOBEICHUS
HacTtonpHas kHUTa TI0OUTENS TPUPOIBIL: HaOJI0/IEHUI B €CTeCTBEHHBIX
Kak cnenats Mup npupojisl cBoeit YCIOBUSIX;
naboparopueii. JI.: 'mapomereonsaar, 1985 — cnocoObI cOopa MaTepuaia

Iugpossbie pecypcesbl
HaszBanmue Buna pecypca | @yHKIuOHAN JeiicTBust
NPHII0KEHUS
PlantNet NPUIIOKEHHUE | — OIpeJesieHre BUla pacTeHus 1o | chororpapupoBarb
https://iodroid.net/ru/ dhotorpaduu; pacTeHue; OTMETUTh MECTO
plantnet — KOJUIEKIIMHM PAaCTEHUN PErvuoHa, | CbEMKHU
KYJIbTYPHBIX PACTEHUN, COPHSIIKOB;
— [103HaBaTEIbHbIE MAaTEPHAIIBI 11O
BUJAaM PacTEHUI
BirdNet IIPWIOKEHUE | OIPENEIEHNUE NTHUI] 110 TOJI0CaM BKJIFOUUTH IIPUJIOKEHUE;
https://trashbox.ru/li HaIlpaBUTh MHUKPOGOH
nk/birdnet-android TeneoHa B CTOPOHY
3BYKOB
Seek MPUJIOKEHUE | — onpeieseHue Ha3BaHUA | BKJIIOYUTH I€OJIOKAIIHIO;
https://m.apkpure.co OpraHu3Ma; OTKPBITh NPUIIOKEHHE;
m/ru/seek-by- — TTpOXOXKJIEHHWE 3aJaHUil U | HalpaBUTh KaMmepy Ha
inaturalist/org.inatur YPOBHEH, MO MOUCKY OPraHU3MOB | OOBEKT
alist.seek WJIY TPYII OPraHU3MOB
Okocucrema cauT — OyMaxHble U 3JEKTPOHHBIE | HAUTH MIPU3HAKH
http://ecosystema.ru/ OTIPEICTTUTEIH; COOTBETCTBUSA MEXTY
— pacrno3HaBaHHME BUAOB IO | ONpeleIsieMbIM
BHELIHEMY BHUJY, T0JIOCaM, 3UMOW | OpPraHu3MOM u ero
U JIETOM; N300pakKeHHEM B
- KHUTH,  PacCKa3blBAIOILUE, | ONPEACIIUTENE
KaK IIPOBECTU 1enoe
HCCIIEIOBAaHUE U MPEACTABUTH €r0
CIIyIIATENsIM B BUJIE JOKJIaa



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. MeToanueckue KOMMEHTAPUHU K U3YUEHUI0 TEMATHUYECKOT0 0J10KAa

«OpranusMsl — TeJ1a ;KUBOH npupoab (7 4)

HpI/I HN3YUCHHUU NAHHOI'O TCMATHUYCCKOI'O O10Ka PCKOMCHAOBAHBI CICAYIOIIHNC BUJbI

ACATCIIBHOCTU 06yqa10mnxc;1:

YCTAHOBJIEHHE B3aMMOCBS3CH MeEXIy OCOOCHHOCTSMHU CTPOCHHA U (DPYHKUUAMU
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:
[IUTaHUE, IbIXaHUE, BBIJICJICHUE, CPABHECHME;

000CHOBaHME POJIH PA3IPaKUMOCTH KIIETOK;

CPaBHEHHUE CBOKCTB OPTaHU3MOB: JABIKEHUS, PA3MHOKECHUS, Pa3BUTHUS;

aHaJIM3 [IPUYMH pa3HOOOpa3us OpraHu3MoB;

KJIaCCU(PMKALUA OPTaHU3MOB;

BbISIBJICHHE CYIIECTBEHHbIX IIPU3HAKOB BHUPYCOB: Napa3UTH3M, OoJbllas
PENpOIYyKTUBHASL CIOCOOHOCTh, U3MEHYUBOCTb;

HCCJICIOBAHUE U CPABHCHUE PACTUTCIIbHBIX, JKUBOTHBIX KJICTOK 1 TKaHEH.
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Tabnuna 8 — ComnocraBieHue coaepxaHus ydeOHoro npeamera «buosnorus» B
COOTBETCTBUM C MPUMEPHBIMHU MPOTPaMMaMHM, COCTaBIeHHbIMH Ha ocHOoBe PI'OC OO0
(2010 r., ¢ mocnenyromUMH TonoHeHUs MU U u3MeHenusimu 2014, 2015 u 2020 rr.) u

dhenepanbHOl paboueii mporpammel, 2023 1. [8]

IIpumepHast ocHOBHast 00pa3oBaTe/IbHasA ®enepanbnas padodas nporpamMma 1o y4eonomy
NporpaMMa 0CHOBHOI'0 00111ero 00pa3oBaHusl. npeamery «buosiorus» (6a3oBblii yposens), 2023
Buogorus, 2015 r. (pexaxuus 2020 r.) L.

Pazgen «7KuBble OpranusMbi» Tematnuecknii 0,10k «OpraHu3Mbl — TeJa JKUBOMH
e bHosorus Kak HayKa 0 ’KUBBIX CyLIeCTBaxX NpUPOALD>

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

GuoIOTHYeCKUMH PHOOPaMH 1 HHCTPYMEHTAMH. opranu3mbl. Knetka m e€ otkpeithe. Kierounoe
CaoiicTBa XKHUBBIX OPraHM3MOB | crpoenne opraHm3moB. LluTonmorms — Hayka o
(cmpykmypuposannocme,  yer0CMHOCMb, 0o0MEH | kierke. KileTka — HauMeHbIIas €JIMHULIA CTPOEHUS U
BELIECTB, [BWKEHHE, PA3MHOXEHUE, Pa3BUTHUE, | KHU3HEJACIATEILHOCTH OpraHn3MoB. CTpOCHHE KIICTKH
pa3apaKMMOCTb, IPUCIIOCOOIEHHOCTD, | IO CBETOBBIM MHUKPOCKOIIOM: KIETOYHas 000I0UKa,
HACIeOCMBEeHHOCMb u UBMEHUUBOCHID ), ux | UATOIUIa3Ma, sipo.

MIPOSIBJIEHUE Y PACTEHUH, >KUBOTHBIX, T'PUOOB H
OI[HOKJICTO‘IHBIC U MHOI'OKJICTOYHBIC OpTraHWU3MBI.

OakTepuil. KiteTku, TKaHu, OpraHbl, CHCTEMBI OPraHOB.

e Kierounoe cTpoeHne opraHu3MoB
KieTtka — OCHOBa CTPOGHMS M >KH3HedesTenbHocTH | /KU3HEICSTeNBHOCTE  OpraHusMoB.  OCOOCHHOCTH
OpraHusMoB. Mcmopusi usyuenus xnemku. Memoow | CTPOCHHA 1 TIPOLECCOB  KU3HCACATCIBHOCTH Y
usyuenus knemxu. CTPOCHHE H IKH3HENCATENHHOCTH | PACTCHU, )KHBOTHBIX, OAKTEPHii 1 rPUOOB.
kieTkd. bakTtepmanpHas xietka. JKWBOTHas KJeTKa. .
CBoiicTBa  OpraHM3MOB:  TUTaHHWE,  JIbIXaHUE,
Pactutenshnas  kietka. ['pubnas kinerka. Tkanm
BBIJICJICHHE, JBM)KCHHE, Pa3MHOXXEHHUE, pa3BUTHE,
OpraHHU3MOB.

Pa3Apa)KUMOCTb, IPUCTIOCOOIEHHOCTh. OpraHusm —
e MHoroo0pa3ue opraHu3sMoB

KnerouHsle u HEKIETOUHBIE POPMBI KHU3HU.
Opranusm. Knaccudukanus OpPraHU3MOB. Pa3HooOpa3ue opraHM3MOB W WX KIACCU(DUKAIIHS

Hpuniunsl  kiaccuukanuu. OnHoOKIeTouHble U | (TAKCOHBI B Omosnoruu: LApCTBA, THIBI (OTACIEI),
KJIACCHI, OTPSABI (TIOPSIKH), CEMEUCTBA, POIBI, BHIHI).

€IMHOE IIEJIOE.

MHOT'OKJICTOYHBIC OpTaHHU3MBI.

OCHOBHBIE LAPCTBA KUBOH MIPHPOJIBL. bakrepun u Bupychl Kak (OpPMBI KU3HU. 3HAUCHHE

OakTepHii K BUPYCOB B IIPU O0JI€ 1 B )XM3HH YCJIOBCKA.
e IlapcrBo bakrepuu P 24 PHP

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

Ponp G6aktepuii B mpupo/e, :KU3HU YeraoBeka. Mepsl | 1. M3yuenue KIeTOK KOXKHIBI YEIIyH JIYKa MO/ Yo
po(UIaKTUKH 3a00JIeBaHUH, BBI3BIBAEMBIX | U MHKDOCKONIOM (Ha TIPUMEPE CaMOCTOSTEIbHO
GakTepusMH. 3uauenue pabom P. Koxa wu JI. | TPUTOTOBICHHOIO MUKPOIpENapara).

Tacmepa 2. OzHakoMJIEHHE C NPUHLOUIAMH CUCTEMATHUKH
OpraHu3MOB.

Pasnen «Omme P —— 3. HaGmonenue 3a notpebiieHHEeM BOJbI paCTEHUEM

3aKOHOMEPHOCTH»

e Opranusm
Knerounsie u HekneTouHble GOpMBI KU3HU. Bupycol
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IIpoBen€HHOE COMOCTABIEHUE DJIEMEHTOB COAECP/KAHUS JAHHOW TEMBI B IIPEABLAYLIEN
[7] m denepansHOil mporpamme [8] MOKa3bIBAET, YTO CYIIECTBCHHBIX HM3MEHEHUU HE
nmpousonuio. BMecre ¢ TeM B JaHHBIM TEMaTUYECKHU OJIOK BXOJIUT U3yUYEHHUE KIETKUA. ITO
OJlHa U3 HauboJee CIOKHBIX TEM B 5 KJlacce, YTO CBSI3aHO B MEPBYIO OYepeab ¢ OOJIBIINM
KOJIMYECTBOM HOBBIX TEPMHUHOB (Ha3BaHHS M (DYHKUIHUU OPraHOUAOB), aOCTPAaKTHOCTh
U3y4aeMoro o0beKTa — peajibHas KUBas KJIETKa BBIMJISANT HE TaK, KaKk OHa U300pakeHa Ha
cTpaHuUax ydeOHuHKa. B cBsi3u c 3TuM cieayer oOpatuth 0co0O€ BHUMAaHUE Ha
M300pa3uTEIbHBIA Psijl, WILTFOCTPUPYIOIIMI CTPOCHHE KIIETKH (0ITHOKJIETOUYHBIE OPTaHU3MBI

H KIICTKH, 06p33y10HlI/I€ Pa3INYIHbIC TKAHU MHOTOKJICTOYHBIX OpFaHI/IBMOB).

Pabora ¢ muilocTpanMsMu Ha IpUMepe U3YYeHUs! KIeTKH

MHorue WuIIocTpauuy B yueOHUKE OMOJIOTHH MOITY4YeHbl 01aroapsi COBpEMEHHbBIM
ONTHYECKUM, 3JEKTPOHHBIM WM CKAaHUPYIOIIMM MHKpockomaMm. Ilpu sTom cnemyer
OOBSICHUTH O00YYarOIIMMCsl, YTO OpPUTHHAJIbHBIE U300PAKEHUSI HE UMEIOT SIPKOW OKPAcKH,
OHHM IMPAKTUYECKHU YEPHO-OeIbIe, ¢ rpafaleil cepblx TOHOB. Vcnonb3yercs qBa BapuaHTa
MOJIyYeHHUs] LBETHOM WJUIIOCTPALIMM: TEPBBIM — MPEIBAPUTENIBHOE MHOIOCTYIEHYATOE
OKpallMBaHUE HUCCIEIyeMOro oOpas3la pa3IUYHbIMU  KpPAcUTEISIMH, BTOpPOM —

KOMIbIOTEpHAsi 00paboTKa U(PPOBOTO U300pAKEHUS.

Pucynok 6 Ilonepeunslii cpe3 modera IpeBHETO IBYA0JIBHOIO PACTEHUS Ka3yapHHbI XBOLIEINCTHOM.
MuxkpodoTorpadus A. M. Muxansiosa’. Uctounuk: «Hayka u sxkusnb», Ne 3, 2016

MuxaneiioB AHatonuii VBaHOBMY — TeAaror JOMOJHHUTEIHHOTO OOpa30BaHUS, PYKOBOJAWUTENHh HCCIIEAOBATEIHCKOM
nmabopaTopuy U MIKOJIBHHUKOB «MuUKpokocMocy JleTckoro 3Koioro-omonormueckoro meHrpa, (r. OMck), mobeanutens
poccuiickoro — aramna EBpomneiickoro koHKypca Hay4HOil ¢dotorpadum B Kateropun «MHUKPOHU300paKECHHAIN.
https://www.debcomsk.ru/?p=3172 (narta obpamenus 25.05.23).
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OAuH ¥ TOT K€ )KUBOU 0OBEKT MOKHO U300pa3UTh Pa3IMUHBIMU CIIOCOOaMH,
WCITOJIB3YsI IJIS1 TOTO PUCYHOK, (OTOrpaduio, KOMIBIOTEPHYIO MOJEb WU JaKe MYJIISK
(xomuto, «moaAenky»). Ha Pucynke 7 mokazano, Kak pa3HOOOpa3HBI CIIOCOOBI
M300paKEeHUSI )KUBOU KIIETKH.

PaccmoTpuMm  mipuMmepsl  MCTIOB30BAaHUS WILTIOCTpAIUid Tpu  (hOPMYTUPOBAHU T
OTBETOB Ha MOCTABJICHHBII BOMPOC.

Bonpoc 1

Kak BbI AymMaeTe, KaKOBBI «IUTIOCHD) U «MHHYCBD» KaXkJI0TO U3 3TUX U300pakeHUi?

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

KOMITBIOTEPHAst MOZIENb; I — 00b&MHas macTukoBas mozens (mynsok) [49, 50, 51, 52]
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Bonpoc 2

N3yunte wumoctpanun ydeOnnka. Haliqute cpenn HUX pUCyHKH U (hoTorpadun.
Kakwne u3 HuX BaM 0COOEHHO TOHPABUIIUCH?

EcTb 11 B yueOHMKE WILTIOCTpAIMH, BHIOTHEHHbIE B TeXHUKE 3D-MoaenupoBanus?

JIiist Kakux 0OBEKTOB YaIle BCEro UCIOIB3YIOTCS ATH HWILTIOCTPAITAN?

Pucynok 8 M300pakeHus, OTydeHHBIC C TIOMOIIBIO KOMITBIOTEPHOTO MOJICIIMPOBAHUS: A — OOIIHIA TIJTaH

crpoenus Bupyca; b — Bupyc ummyHonedunura yenoseka (BUY) [54]

Bonpoc 3
[IpencraBbTe, YTO BBl XOTUTE OOBSICHUTH CBOEMY OJIHOKJIACCHUKY, KAKUM 00pa3oM

B KJICTKE PaCTCHHUS MPOUCXOAUT 00pa30BaHNE OPraHUISCKOTO BEIIECTBA — Kpaxmalia.

e Kakoe u3 n3o0pakeHuii KIETKH BbI JIJIs1 TOTO BhIOEpeTe?

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

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

e Kakoe n300paxkeHue Bbl OyJ1eTe€ UCMOJIb30BaTh, €CIIU 3aXOTUTE MOJPOOHO PACCMOTPETH

Pa3IMIHBIC OPTraHONUAbI KIICTKH, KX CTPOCHUC U PACITIOJIOKCHNUEC BHYTPHU KJIEeTKU?
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3.4. Meronnyeckue KOMMEHTAPUM K U3YYEHHI0 TeMAaTHYeCKOro 0,i0ka «Opranu3mbl

U cpeaa OOUTAHUSD)

[Tpu u3yyeHnH 1aHHOTO TEMATUYECKOTO OJI0Ka pEKOMEHIOBAHBI CIICIYIOIINE BU/IbI
TESATETPHOCTH 00YJaIONTUXCS:

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

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

® YCTAaHOBJICHHE B3aUMOCBS3E€H MEXKIy PaclpOCTPaHEHUEM OPraHU3MOB B Pa3HBIX
cpenax oOUTaHUs ¥ MPUCTIOCOOIEHHOCTHIO K HUM;

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

e CpaBHEHHe BHEIIHEIrO BUJAa OPraHU3MOB Ha HATypaJIbHBIX OOBEKTAX, [0 TaOJIHIIaM,
cXeMam, OIUCAHUSAM.

Tabmuua 9 — ConocraBieHue cojepkaHusi yueOHoro npenmera «buonorus» B
COOTBETCTBHH C MMPUMEPHOU MTPOTpaMMoii, cocTaBiieHHOM Ha ocHoBe PI'OC OO0 (2010 .,
C MOCNEAYIOIHUMHU TONoJHEHUAMH U u3mMeHeHusimu 2014, 2015 u 2020 rr.) u dpeaepanbHoi

paboueit mporpammoii [ 8]

IIpumepHasi ocHoBHasi 00pa3oBaTebHAs ®egepaabHas padboyasi porpaMmma mno
NPoOrpaMMa OCHOBHOI'0 00111ero o0pa3oBaHms. ydyeOHoMmy npeamety «buosnorus» (6a3oBblii
Buonorus, 2015 r. (penaxkuus 2020 r.) ypoBeHb), 2023 1.

Paznen «KuBble OpranusMbi» TemaTnueckuii 070k «OpraHusMbl U cpejaa
e Cpeabl :KU3HA o0MTAaHMSA»

Cpena oOurtanus. @DaxkTopsl cpelnbl OOUTAHMUSL.

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

o BO3QylIHasA, IMOYBCHHAA, BH HNOpPraHu3MEcHHas
KU3HU B HAa3eMHO-BO31yIIHOMN cpene. A ’ » BHYTPHOp

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

obutanusi. OcoOeHHOCTH cpead  OOUTaHUS
cpexne. IlpucnocoGiieHuss OpraHu3MOB K >KU3HHU B

. opranu3MoB. [IpucrnocoOneHuss OpraHu3MOB K
nmouBeHHOH cpene. [IpucnocobneHuss opraHu3MoB K

o o cpeac ooutanus. Ce30HHbIe USMEHEHUS. 6 HCUHU
JKU3HU B OPraHU3MCHHOMH CPCIC. Pacmumenvholii u

. OpP2aHU3MOS8.
HCUBOMHDBLU MUP POOHO20 KPAs

DKCKypcuu unu 8U0e03IKCKypcuu
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1. PacTUTENbHBI W >KUBOTHBIA MHUpP POJHOTO
Kpas (KpaeBeJIeHHE)

Martepuas, HEOOXOIUMBIN JUIsl WM3y4eHUs NUJAKTHUYecKol eauHuIbl «Ce30HHbIe
M3MEHEHUS B )KU3HU OPraHu3MOBY, B IpUMEpHOM nporpamMme 2015 r. mpeacTaBiieH B TeMax
«lapctBo  Pactenusi», «llapctBo  KusotHwie», «Kimacc  IItune», «Kmnacc
MUIleKOnUTAIOIIHE.

Jnnaktnueckas eauHuna «PacTUTENbHBIA W KUBOTHBIM MHUP POJHOTO Kpas» B
dbenepanpHOl paboueld mnporpamme 2021 1. wu3ywaercs BO BpeMS  DKCKypCHH

(BUIICOPKCKYPCHI).

Hcnosab3oBanue pa3HOYPOBHEBbIX 3ajaHNii HA MpuMepe Ypoka «Ce30HHbIE
U3MEHEHNsl B KU3HU OPraHUu3MOB)
Opranmzaiusi y4yeOHOTO JUalora Ha YpPOKE HEBO3MOXKHA 0€3 HCIOIb30BaHHS
CUCTEMBI BOIIPOCOB W 3anmaHuil. [Ipu 3TOM Ha pa3HBIX €ro 3tamax ux (popmMyIupoBKU
CYIIECTBEHHO OTJIMYAIOTCS B 3aBUCUMOCTH OT MPEAIOJIAracMOTO YPOBHS YCBOCHUS

ydyeOoHoro marepuana (Pucynok 9).

YpoBHU ycBOeHUA yuebHOoro matepmana

IV. TBOpueckuii ypoBeHb = GpaKTONOrMUYECKUIA + ONUcaTeNbHbIA + AOKa3aTeNnbHbIN +
npMMeHeHWe 3HaHWI B HOBbIX YC/NOBUAX, COBCTBEHHbIM B3NS4 HAa HOBble 3HAHMUA,
BK/tOUEHME UX B 0BLLYIO CUCTEMY 3HAHUMI KaXKAOro yyallerocs

ll. [okasatenbHblii ypoBeHb = (AKTONOTUYECKUIN + ONUcaTeNbHbIA +
Bbl€/IeHNEe CYLLECTBEHHbIX MPU3HAKOB OOGBEKTOB M ABNEHWIA, YCTaHOBAEHWe
NPUYMHHO-CNEACTBEHHBIX CBA3el, MPOrHO3MpoBaHMe pasBUTUA CcobbITUI B
HOBbIX YC/MOBMAX, aprymeHTaUus CBOEro MHeHUs, CBOA (OPMYAUpOBKa
onpefeneHus

Il. OnucaTenbHblii ypoBeHb = (GaKTONOTMUECKMIA + BblaeneHue
COCTaBHbIX YacTeil UAKM 3Tanos, ONUCaHWE Ha OCHOBE BblAeNeHUs
Hanbonee ouyeBUAHbIX MPU3HAKOB (He BCerga CyLWeCcTBEeHHbIX),
CpaBHeHWe, aHaNormMun, CBoM NpUMepsbl

|. ®aKTONOrMYECKUIA YPOBEHD = Y3HaBaHWe,
HasblBaHWe, pasiMyeHune, onpeaeneHune no
namaTu

Pucynok 9 VposHu ycBoeHus yaeOHoro marepuana (mo B.I1. Becmansko) [12]
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I. ©Daxmonocuueckuii yposeHb OTBEYAaeT 3a 3HaHUE (PAKTUUECKOrO0 MaTepuala,
y3HaBaHHE 0OBEKTOB U3YUCHUS, YMEHUE MPABUIILHO UCIIOJIB30BATh CIICIIUATBHBIE TEPMUHBI
U TOHATHS U3 obnacTu 6uonoruu. [Ipumepom sBisieTcs epBas 4actb Bonpoca 3 B TekcTe
3ananus «Takoit pa3Hbiit ceHTsI0pby». [IpuBeném apyrue npuMepsl BOIPOCOB 3TOTO YPOBHS:

— Kakue wu3MeHEHMSI TPOUCXOJAT B PACTUTEIBHOM U YXWBOTHOM MHpPE C
HACTYIUIEHUEM OCEHHU?

— OT™MeTh U300pakeHMs AKUBOTHBIX, Y KOTOPBIX C HACTYIVICHUEM 3UMBI TIPOUCXOJIUT
W3MEHEHHUE 1[BETA MEXA.

II. OnucamenvHulll ypogeHs TPEANOAraeT TaKhe BHIbI Y4eOHO-IIO3HABATEIbHOU
NEeATEIbHOCTH, KaK COTIOCTaBJICHUE, CPAaBHEHUE, TPYNITUPOBKA IO 3aJJaHHOMY MPU3HAKY (HE
BCET/la CYIIECTBEHHOMY), BBIJICJICHHME YacTel WM HTAloOB KaKOTO-IMOO OO0BEKTa WU
apieHuss. K 3Tomy ypoBHIO OTHOCATCS Bomnpocor 1 u 2. IlpuBeném napyrue mpuMEpBI
BOIMPOCOB 3TOTO YPOBHS:

— CpaBHUTE YCIIOBHS CYILIECTBOBAHHUS KMBOTHBIX B Ha3€MHO-BO3JYIIHON M BOJHOM
cpene.

— HMcnonp3ys cxemy, ONUIINATE OCHOBHBIE 3TAIbl PA3BUTHS 3€MHOBOIHBIX HA IPUMEPE
MPYIOBOM JIATYIIKH.

I11. Jloxazamenvubli yposeHs MPEANOJAracT YMEHHUE OINEPUpPOBATh MOJIYYECHHBIMU
3HAHUSAMHM Ha OCHOBE TAKUX MBICIUTENIbHBIX ONEpaluii, KaK YCTAHOBJIEHUE COOTBETCTBUS
MEXKJy TOHSATUSIMU U SBJICHUSIMH; BOCCTAHOBIICHHE IIOCIIEIOBATEIIBHOCTH 3TAloOB;
YCTAHOBJICHHE TMPUYMHHO-CIICICTBEHHBIX CBSI3€H; apryMEHTAlUsl CBOCW TOYKH 3PEHUS.
[Tpumepamu MOTYT CyKUTh Bonpocer 3 1 5. Jlpyrue npumMepsl BOIPOCOB 3TOT0 YPOBHS:

— YTo sABNISIETCA MPUYMHON CMEHBI BpEMEH roaa’?

— Kak BbI gymaete, mmoyeMy B KPYMHBIX TOpojiax TemrepaTypa Bo3ayXa OOBIYHO
OBIBaCT Ha HECKOJLKO TPATyCOB BBIIIE, YEM B CEIbCKOW MECTHOCTHU?

1V. Teopueckuu ypogenv — 3TO NMPUMEHEHUE 3HAHUN B HOBBIX YCIIOBHUSX, YMEHHUE
WHTETPUPOBATh 3HAHUS PA3IMYHBIX O0JacTeil, BBICKA3bIBAaTh U aAPTyMEHTHUPOBATH
COOCTBEHHYIO TOUKY 3PEHHS, IIpeajiaraTh BapUaHThI MPOBEPKU TOW WIIM WHOW THUIMOTE3BI.

[IpumepoM MOXKET ciy)kuTh Bonpoc 6*.
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3ananue «Taxkou pa3HbIi CEHTAOPb»
Teker 1

JletHnii oTmyck B cembe 3aTsAHyJcs 10 18 ceHta0Ops. MockBa BcTpedana
BO3BPALIAOIINXCS C OTIbIXA JIIOJEH MOPOCSAIIUM JOKIEM U BETPOM. ['a30HBI U TpOTyapsl
ObUIM YCBITIaHbI >KENTON JMCTBOM, XOTS JepeBbs cOpocwiM emé He Bcro JUcTBY. «Kax
CUJIbHO M3MeHusica Mup, — ynuBuica Hukura. — B Coun Bc€ ewé sero, a B MOCKBe yxke
ocenb». «IIpaBuibHO, — CcKa3ai nmamna, — cepeArHa CeHTS0psl, oceHb B MOCKBE U JODKHA

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

Coun MockBa

Pucynok 10 18 cents6ps. [Torona B r. Coun u r. Mocksa cymecTBenHo oTmdaercs [56, 57

Bonpoc 1
Hcnonp3ys usnyeckyro kapTy Poccum, cpaBHuTe mosjokeHne Mocksbel u Coun.
3aBUCHUT JIM KJIMMAT B 3TUX TOPOJIaX OT UX Treorpaduueckoro mojaoxKeHus ?

OrtBeT:

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

KaJICHAapHasa OCCHb.
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~a

Pucynok 11 Cxema apmxenus 3eman Bokpyr Comnnna [55]

Bonpoc 3

Kakue nmpusHaku OCEHHM MOXHO BBIIEIWTH B MPEACTABICHHOM TekcTe? C Kakum
MoJjiokeHnueM 3eMiii oTHOcuTeNbHO CoJiHIa cBsi3aHbl 3TH u3MeHeHus? [loyemy BblI Tak
cuuTaeTe?
Bonpoc 4

OTMEThTE 3HAKOM + T€ U3MEHEHUS B MPUPO/IC, TPUUNHON KOTOPBIX SBJISIETCS CMEHA

BpPEMEH TO/1a.

[Tonoxxenne ComHIla HaJl TOPU3OHTAM

ITonoxxenue JIyHbl HaJ TOPU3OHTOM

Z[J'II/IHa CBCTOBOI'O JHA

YpoBeHb 0CaIKOB

CKkopocTb BETpPOB

YPOBCHB AKTUBHOCTH KUBOTHBIX

YpoBeHb Beretanuuy pacTeHUN

Texkcr 2
B koHIe OKTSOps TpakTUYECKH 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 JepeBe emmé ocTtanach 3einéHoi. Hukura oOpatumn
BHUMAHHUE, YTO PAJIOM C JAEPEBOM, BIUIOTHYKO K €r0 KpPOHE, CTOWUT BBICOKHUU YJIMYHBIN

dbonaps. [Ipu sTOM 3enEHBIMU OBLTH JTUCTHS TOJIBKO cO CTOPOHBI (hoHaps (Pucynok 13).

Pucynok 12 Ocsemaemas GpoHapéM IMCTBA J0JIbIIE COXPAHSET 3e1EHYI0 okpacky [S9]

Bonpoc 5
Kak BBl 1yMaeTte, Kakue MPUUYMHBI MOTJIA BhI3BATh OMUCAHHOE B TEKCTE | siBieHUE?

OtMmeThTE COOTBCTCTBYIOIIHUC ITYHKTHI B Ta6J'II/III€ 3HAKOM .

Bo3mo:xHbBIC IPUYMHBI

1. | lonoaHUTENbHOE OCBELICHHUE AEPEBA B HOUHOE BPEMs

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

3. | HenmocpencTBeHHBIN KOHTAKT JIUCTBHI C (hOHAPEM

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

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




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

NPUYMHE COXPaHEHUs 3eJIEHOTO I[BETA JMCTBbI, OCBEIIaeMO (OHapEM.

JlonmotHUTEIbHBII MaTepuaJl

1. Brauk ons ukcayuu HabIo0eHull 3a USMEHEeHUIMU 8 JHCUBOU NPUPOOe

Mecsn

Hao0.1ronaemoe nzMeHnenue

JlaTa HaGJroaeHust

CeHts0pb

Haugaso noxxenTeHus JIMCThEB

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

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

OxTa0pb

Jlec «TOYHO TEpPEM PACIIMCHOI»

[TouBa Mexay epeBbIMH MOKPHITA ONABILIEH JTUCTBOMN

Cran YJICTaromuXx Ha MECTa 3UMOBKHU IITHIL

Hos6pn

Beiman nepBeIit cHEr

Ha JACPECBLAX o0neTesa Bcs JINCTBA

Jlexabpb

CHer BpIIAJN U IIpoJIeKajl HECKOJIBKO CYTOK

B 16 gacos 3a1uio coJHIe

SuBapp

SIcHas m MOpo3Has noroaa

Bech neHp mén cuer

deBpaib

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

Maprt

Hauamno tasgaug cuera

[Ipunér ckBopuoOB

Armpenb

Cxox cHera

IlosiBneHuE TPaBbIL

Mai

I'poza ¢ rpomom

Pacmyckanue nuctheB Ha Oepése

[{BeTenue uepémyxun
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Kakue coOpITHs, 13 HAOII01aeMBIX BaMU, TIPEICTaBICHBI Ha 3THX (poTorpadusx (Pucynox 14)?

Pucynok 13 Ce30HHBIE H3MEHEHHS B pupoe’

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

3aoanue 1

YcTaHOBUTE COOTBETCTBHE MEXIAYy H300pKEHHOM YaCThIO Tella >KUBOTHBIX U

cpennoi ux oOuTaHus. 3armoIHUTE TaOIUILy.

HN300paxenne yacTu Ha3Banme opranusma Cpena oduranus Apyrue

Tesa NpucnocodIeHunst
K cpeje
odouTaHus

6 I/I.TIJ'IIOCTpaI_II/II/I MNPEACTABJICHBI U3 OTKPBITHIX HHTCPHECT-UCTOYHHUKOB
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HN300paxkenne yacTu Ha3Banue opranusma Cpena oduranus JApyrue

TeJ1a NPHUCIOCO0IeHUS
K cpeje
oOuTAHMS

3aoanue 2

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

3anoyiHUTE TabJIUILY.

Buemnaunii
BUJI

Mecto
oOUuTaHus
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Hazsanue

3aoanue 3

Ha Pucynke 14 Bbl Buaute pacteHue oména. Omena 6enas — TOCTATOUYHO
TeronobuBoe pacrenne. Ha teppuropun Poccun ona Bcrpedaercs B KaamHUHTpaICKOH,
Jlenunrpaackoii o0sacTsAX, B UYEpHO3EMHOM 30HE (B 4YacTHOCTH, B BopoHexkckoi,
benropoackoii, Jlunernkorr obnactsax), B Kpeimy m Ha KaBkaze. Y4€HbIe OTHOCAT 3TO
PACTEHHE K KYCMAPHUKAM-NOJYNAPASUMAM.

BcnoMHuTe, Kakue opraHu3Mbl Ha3bIBAIOT Mapa3uTUYecKuMH (rapazutramu). Kak Bbl
TyMaeTe, MO4eMy OMETy OTHOCAT K MOJynapasuram?

[IpensioxuTe ONBIT, JOKA3bIBAOIINN, YTO OMEJA UCIIOJIB3YET APYro€ paCTEHUE HE

TOJIBKO KaK MECTO O6I/ITaHI/IH, HO N KaK HCTOYHHK IMTUTATCJIbHBIX BCIICCTB.

Pucynok 14. Omena [58]

3.5. Metoanuyeckue KOMMEHTAPUH K U3y4YeHHI0 TeMAaTHYeCKOro 0Ji0Ka

«IIpupoausbie coodmecTBa» (7 4)

[Ipu u3ydyeHUn JaHHOTO TEMATUYECKOTO OJIOKa PEKOMEHOBaHbI CIEAYIOIINE BHUIbI
JESITeIbBHOCTH 00Yy4arOIIUXCS:
® pacKpbITHe CYIIIHOCTH TEPMHUHOB: IPUPOIHOE U UCKYCCTBEHHOE COOOIECTBO, LIETIN U

CCTHU ITUTAHUA,
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® aHAJM3 TPYyNN OpPraHU3MOB B MPHUPOIHBIX COOOIIECTBAX: MPOU3BOAUTENH,

NOTPeOUTENH, Pa3pyLIUTEIN OPraHUYECKUX BEIIECTB;

e BbIfIBJIEHHE CYIICCTBEHHBIX MPU3HAKOB MPUPOJHBIX COOOLIECTB OPraHU3MOB (JIec,

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

® AHAJIM3 UCKYCCTBEHHOT'O U MPUPOTHOTO COOOIIECTB, BHIABICHUE UX OTIMYUTEIbHBIX

IPU3HAKOB;

e HccCJIeIOBAHUE KU3HU OPraHU3MOB 110 CE30HAM, 3aBUCUMOCTb CE30HHBIX SBJICHUHN OT

(baKkTOpOB HEXKUBOU MPUPO/IBI.

B nanHom TematmyeckoMm Oi0ke ocoboe BHHUMaHHUE yaensercs teme «lIpupoanbie
30HbI 3eMan». Cieyer OTMETUTh, YTO MATUKIACCHUKU UMEIOT ONpEAeIEHHbIE 3HAHUS U3
naHHOM oOzactu, T. K. TeMa «lIpuponusie 30HbI Poccum» siBiserca o0si3aTeNbHON Npu
u3ydeHuu Kypca « Okpyxaromuid Mup» (4 kiacc). 3aganus, pa3padoTaHHbIE Ha MaTepuae
3TOM Tembl, BXOJAT B BIIP B BBITYyCKHOM Kilacce HadaJlbHOW 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 HAa ypokax Ononoruu nporpammoii B pegakiuu 2020 r. He
OBLJIO MPETyCMOTPEHO. XOTS CHEeAyeT OTMETUTh, YTO 3Ta TeMma Oblja BKJIIOYEHA B Pl
y4eOHMKOB 5 KJIacca pa3auyHbIX NPEIMETHBIX JIMHUM.

Tabmuma 10 — ComocraBieHue cojepkanus ydeOHoro mpeamera «buonorus» B
COOTBETCTBHHM C MMPUMEPHOM MPOTrpaMmMoit, coctaBiieHHo Ha ocHoBe ®PI'OC OO0 (2010 r.,
C MOCTEAYIOMUMH JTonoHeHusAsMH U u3MeHeHusimu 2014, 2015 u 2020 rr.) u deaepansHoit

paboueit mporpammoii [8]

IIpumepHasi ocHOBHast 00pa3oBaTeIbHAs ®enepanbHas padoyasi NporpaMmma 1o
NMPOrpaMMa OCHOBHOI0 001iero odopasosanus. | ydyeOHomy npeamery «buosorus» (0a3oBblit
Buonorus, 2015 r. (penaxkuus 2020 r.) ypoBenb), 2023 r.

H3yuenue npupoonvix 301 He npedycMompeHo. [Ipupoanslie 30HbI 3emin, ux odutarenu. daopa

Jannaa mema éxniouena 6 npocpammy y4eono2o 1 (ayHa IPUPOJHBIX 30H.

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

1. M3yueHre UCKYCCTBEHHBIX COOOIIECTB U UX
oburarenel (Ha mpuMepe akBapruyMma U ap.).

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

denepaabHas paboyasi nporpaMmma mno
yueOHOMYy npeamety «buosorus (0a30Bblit

ypoBenb), 2023 r.

1. 3y4eHue npupoIHbIX cOO0IIecTB (Ha
puMepe Jieca, 03epa, npysa, Jiyra u ap.).
2. I3yyeHure ce30HHbIX SIBJICHUH B )KU3HU

MIPUPOJHBIX COOOIIECTB

PexoMeHIaIUM MO0 OPTaHU3AIMHN CAMOCTOSITEIbHOI pad0oThl HA MPUMepe YPoKa

«IIpupoansie 30Hb1 3emiu. Djopa u payna»

[IpuBeném mpUMEpHI

3aJaHuMH,

KOTOPBIC MOI'yT OBITH MCIIOJIb30BAHBI

TUTS

OpraHu3anunuu CaMOCTOSITEJIbHOM pa6OTBI IIpHU N3YUYCHUU IIPUPOJHBIX 30H.

3aoanue 1. « Menbue noockasok — eviuie OauiLy

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

MEHBIIIE TOJCKA30K sl OTBETa» (5 BOMPOCOB Il KaXAOro Mo Tpu mojckazku). OH

BBIOMPAET, KaKyl0 SYEHKY OTKpBITh. B 3aBUCMMOCTH OT 3TOro mnoiy4aeTr Oamibl (MOXKHO

caenaTh Mo KaKI0i IPUPOTHOM 30HE).

Bomnpoc

5 0ananoB

3 0asi1a

1 0aan

1. O kakoii npupoaHoO#

E€ nHaspBalOT «KyxHeH

31ecyr o0OUTAEeT Ccamblil

OTo camas ceBepHas

(Aiicoepe.)

30He  MAET  peub? | MOTOABI» KPYIHBIH  Ha3eMHBIH | IPUPOIHAS 30HA
(Apkmuueckasi.) XUITHUK
2. Kak Ha3bIBaeTcsi 3T0 | JT0 siBieHHE Ha3BaHO | HexkoTopele  Hapoasl | SIpkue BCHOJIOXU OTHS
NpupoaHoe siBJIeHHe? | NMEHEM OOrMHM | CUMTAIOT, 4YTO  3TO | Ha HeOe
(Cesepnoe cusnue.) YTpEHHEW  3apu  — | sBJICHUE MOYHO
ABpOpBI Ha0mro#aTh, Korja IO

COIKam npoberaer

nojsipHas ~ Juca U

B3MeTaeT B HeOO

CHE)KHBIE HCKPBI
3. Kak HaspiBaetcs 310 | OOutarens Jerénplmm storo | [lepenuue u 3agHUE
KUBOTHOE? ApKTUYECKHUX BOJI ’KHBOTHOTO UMEIOT | KOHEYHOCTH 3TOrO
(Tronenw.) MYIIKXCTYIO 0emnyro | )KUBOTHOTO

HryoKy MIPEBPATUIIUCH B JIACTHI
4. Q) kakom | Han  Bomoit  BuzaHa | 10T  00BEKT  cTan | Ero Ha3BaHue o3HadaeT
NPUPOJHOM  O0beKTe | TOJIbKO HEOONIbIIas €ro | MPUYUHON rubenu | «ieasHasi ropay
uaéT peun? 4acThb KpYITHOTO
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[IACCa)KUPCKOTO
napoxoja
5. O kakom 4ejoBeke | Poccuiickuii [IpocnaBuiics Ero wumeneM Ha3BaH
UIET peub? rOCyJapCTBEHHBIN W3y4YEHUEM CEBEpPHBIX | ocTpoB B CeBepHOM
(Depounano Bpaneens.) | nesrenb u | 3emenb Poccun JlenoBuTOM OKEaHe
MOpEIIaBaTeb

3aoanue 2. opmynupyem onpedenenue
ChopmynupyiiTe onpeaesieHue MOHITHS «IIPUPOTHAS 30HA». J[J1s1 3TOTO:!
® HA30BUTE NMPU3HAKHU, KOTOPBIC XapaKTEPUIYIOT IPUPOIHYIO 30HY;
® BBIABHUTE IJIABHBIC (CYIIECTBEHHBIC) U BTOPOCTEIICHHBIC TTPU3HAKHY;
® TIEPEUMCIUTE U3BECTHBIC BaM MPUPOJIHBIC 30HbI;
e 0000muTe 3Ty MHGOpMANMIO U CHOPMYITUPYUTE KPATKOE OIPEACICHUE MOHSITHS
«TPUPOJIHAS 30HAY.
[IpoBepbTe cebsi, MpOYUTaB OIpEACIICHUE, JaHHOE B YYEOHUKE, CIElUaTIbHOM

CJIOBApC UJIK CIIPAaBOYHHUKCE.

I'naBubIE (cymectBeHHblie) | BropocreneHHble MPU3HAKH:
NPU3HAKH:

L 1.

5 2.

3. 3.

IIpupoanas 30Ha

Omnpenesnenue: IIpumepsbr:

3aodanue 3. Cpagnusaem nycmolHu



72

Ykaxure IIPU3HAKK, KOTOPBLIC PA3IUYAIOT APKTUYCCKHUC ITYCTBIHM W ITIYCTBIHU

’KapKoro nosica.

ApKmUuYecKue mycmbiHU [MycmbIHU XapKoeo rosica

Ykaxure IIPHU3HAKH, O6IHI/I€ AJIA aPKTHYCCKHUX ITYCTBIHD U ITYCTBIHB JKAPKOI'O I10sCA:

3aoanue 4. [loobepume onpedenerue
[TonGepute ompeneneHus MOHATUH, TPUBEAEHHBIX B JIEBOM KoJIOHKe. [y 3TOTO

COCAMHUTC COOTBCTCTBYIOIIUE ITAPbI JIMHUAMMU.

[Tonspuas HOUB OPUPOJHBI 00BEKT, QopMHpYIOLIHiics B
pe3yibTare npeoOpa3oBaHusl MOBEPXHOCTHBIX
CIOEB CymIM 3€MIM TPU COBMECTHOM
BO3JIeCTBUU (PaKTOPOB MOYBOOOPA3OBAHUS

HyCTBIHSI 4acTb BCPXHETO CJ10s1 3€MHOM KOPHI,
XapaKTCPU3YIOMIAACA OTCYTCTBHEM
NEpUoaANYCCKOr0 NpOTANBAHU A

MHoroneTHsa Mep3iioTa nepuoji, koraa Connne Gonee 24 yacoB (TO
ecTb 0Oojiee CyTOK) HE TMOSBIsAETCS H3-3a
ropusoHTa. Camasi KOpoTKasi MoJiipHasi HOYb
(mouTH ABOE CYTOK) HAOJIOMAETCS MPUMEPHO
Ha mupore 67°25' c. m.

ITouBa IIPOJIOJIKATEIIbHBIN 51 3HAYUTEIIbHBIN

HEJIOCTATOK OCAJKOB, Yallle MPU MOBBIIICHHON
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TeMIepaTrype W MOHWXEHHOW BJIAXHOCTHU

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

PaBHHHHOI IOBEPXHOCTBIO, Pa3pPEKEHHOCTHIO
WIN OTCYTCTBHEM (IIOPHI U crerupUuecKoi
baynoi

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

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

BrinuimmTe Ha3BaHUsI pacTEHUM, KOTOPhIE YKa3bIBAIOT Ha UX MECTO MPOU3pACTAHUSI.

Kak st pacTCHUA HpI/ICHOCO6I/IJII/ICI> K JKU3HH B YCJIOBUAX 3TUX IIPHPOAHBIX 30H?

Srenp IlonwsiHb [onspubIit Jlag eI JIuctBen-
. . Cammmmt Caxcayn
(oneHuit MOX) CTenHas MaK MalCKU HULA
ApKTHYECKas CMeniaH- IMoaynycTbiHM CyoTpo-
. Tynapa Taiira . Crenb I .
MY CTHIHS HBIN J1ec U MyCThIHA NMUKH
OpelrHuk JIrotnk Mopomka
P . P Kenposas KoBbuib Bepbitoxkps
JIECHOH apKTHYe- OOBIKHO- Marzonus .
N cocHa MIEPHUCTHIHA KOJIFOYKa
(memuHa) CKHit BEHHAS

3.6. MeToanueckne KOMMEHTAPHH K H3YUYEHHUI0 TeMATH4YeCKOro 0s10ka «Kupas

NPHUPOJA U YeJIOBEeK» (4 1)

[Ipu u3ydyeHUn JaHHOTO TEMATUYECKOTO OJIOKa PEKOMEHOBaHbI CIEAYIOIINE BHIbI

ACATCIIBHOCTHU O6y‘-IaIOIIII/IXC$II

® aHAJM3 U OLCHUBAHUE BIUSHUS XO3SIMCTBEHHOU AEATEIbHOCTH JIFOAEH HA IPUPOY;

® apryMeHTHpPOBaHHE

BBEICHUS

paMOHAILHOTO

MPUPOAONONB30BAHUS U

npUMEHEeHHE O€30TXOJHBIX TEXHOJOTHH (Ymunuzayus omxo0o8 npouzeoo0cmeda u

ObIMOB020 Mycopa),



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

OKpYXaIOIlEel Cpeibl;
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e o00OCHOBaHME IIpaBHJI ITIOBCACHU YCJIIOBCKA B ITPHUPOAL.

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

COOTBETCTBHM C NPUMEPHBIMU IPOrpaMMamu, cocTaBieHHbIMU Ha ocHoBe DPI'OC OO0

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

benepanpHOl paboueli nmporpamMmsi 8]

IIpumepHasi ocHOBHasi 00pa3oBaTe/ibHasA
NMpPorpaMMa OCHOBHOI0 00111ero 00pa3oBaHMsl.
Buogorus, 2015 r. (penaxuus 2020 r.)

denepaabHas pabouyasi porpaMmma mno
yueOHOMY npeaMerty «buosiorus» (6a3oBblii
YpPOBeHb), 2023 1.

7KuBble opranu3msl

e bBuoJiorusi — Hayka 0 ’JKHBBIX OpraHu3Max

Posb GrosTOrHH B TO3HAHUU OKPYKAIOIIET0 MUpa
U TMPaKTUYECKOW  JEATEIBHOCTH  JIIOJCH.
ColutroIcHIE TIPABHUIT TOBEACHUS B OKPYIKarOIICH
cperne.
OxpaHa OHOJIOTHYECKUX 0OBEKTOB.

bepexxnoe oTHOIIEHHE K TMPHUPOJIE.
OxpaHa 4JI€HUCTOHOTHX.

Pr160BOICTBO M OXpaHa PHIOHBIX 3aM1acoB.
Oxpana nruil.

OxpaHa MIIEKOMTUTAIOITHX.

O0mme 0MOTIOrNYEeCKNE 3AaKOHOMEPHOCTH

e bBuosorus kak Hayka

Ponp O6uonoruu B popMuUpOBaHUHN €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa

e JKoCHCTEMBbI
EcrecTtBennas  skocucrema  (OHOreoIreHO3).
(arporieHo3)
HCKYCCTBEHHOE COOOIIECTBO OPraHU3MOB.
3HaueHue oxpaHbl OUOChEpHl sl COXpPaHEHHS
XKHU3HHU Ha 3emiie. buonornyeckoe pasHooOpasue
KaKk  OCHOBAa  YCTOMYMBOCTH  Ouocdepsl.

CoBpeMeHHbIE 3KOJIOTHYECKHE MpOoOIeMbl, HX

Arposkocucrema KaK

BJIMSIHHUC Ha CO6CTBGHHyIO JKHN3Hb U JKHU3Hb

OKPY KaIOIIIHNX
NEeSATeTbHOCTH

JIIONIEH. ITocnencTBus

YCI0BCKa B OKOCHCTEMaAX.
Bnusinne coOCTBEHHBIX IMMOCTYIIKOB Ha JKUBBLIC

OpraHnu3Mbl U SKOCUCTCMbI

W3menenus B npupoie B CBSI3M C PA3BUTHEM
CEJIBCKOTO XO35IMCTBA, IPOM3BOACTBA M POCTOM
YHMCIECHHOCTH HAcelcHHs. BnusHue 4emoBeka Ha
JKUBYIO IIPUPOJY B XOJI€ UCTOPHUH.

['mobGanbHbIE HKOJIOTUYECKUE POOJIEMBI.
3arpsi3HeHuEe BO3AYUIHOM M BOJIHOM 000J0YeK
3emiiu, MOTEpH MOYB, UX HpefoTBpamieHue. [lyrtu
COXpaHEHHUsSI  OHMOJIOTMYECKOro  pa3HooOpaswus.
OxpaHsiemMbIe TEPPUTOPUHU (3amOBETHUKH,
3aKa3HWKH, HAllMOHAIBHBIC ITAPKH, ITaMATHUKH

npupozsl). Kpacnas kaura Poccuu.
Oco3HaHue KU3HU KaK BEJIMKOW [IEHHOCTH.

Ilpaxmuueckas paboma
1. TlpoBenenue akuumm Mo YyOOpke Mycopa B
Ommkaiiiem  Jecy, CKBEpe

Iapke, ninm Ha

MIPUIIKOJIBHON TEPPUTOPUH
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PexomeHauuu mo McnoJib30BAaHUK0 KeHCOB HA npuMepe ypoka «3MeHeHus B
NpHUPoOe, CBA3AHHBIC C AeSATEJIbHOCTHIO Y€JI0BEKA)

SIBIAIOTCA NIV TOHATHS KKEUC» U «CUTYALIMOHHAS 3a/1a49a» CHHOHUMAaMU, UIH MEXITY
HUMH CYHIECTBYIOT OTan4us? [10 MHEHHIO CIENUANIMCTOB, Pa3inyus BCE )K€ €CTh, XOTS OHU
HE CTOJIb OYEBHMJIHBI. M B mepBOM, M BO BTOPOM CJydae OCHOBY 3aJlaHHSI COCTABIISIET
onpenenéHHas npoOieMHas cUTyanusi, TpeOyromas pa3pemeHus. Bmecre ¢ Tem 1enu, B
COOTBETCTBUM C KOTOPBIMH KEHCHI M CUTYyallMOHHBIE 33Ja4M BKIIIOYAIOTCS B CTPYKTYPY
ypoka, pa3nnyHbl. COOTBETCTBEHHO, PA3IMYalOTCs U PE3YyJIbTaThl MX BBIIOJIHEHHUS.

B curyauumoHHblXx 3ajagax  oOy4yaroUMMCS — MPEAOCTaBISIETCS — Marepual,
o0OecreunBaroINi BO3MOKHOCTh U3YUYEHHUS U IPUMEHEHUS OTIEIbHBIX TEOPUId, METOJIOB U
MpUHOANOB. OHM UMEIOT OTHO PELIEHUE U OJUH IIyTh, IPUBOASAIIMN K 3TOMY PELIECHUIO.

OOydeHHe C TOMOIIBIO KEHCOB TOMOTaeT OBJaJeTh UIMPOKUM HabopoMm
Pa3HOOOpa3HBIX HABBIKOB.

B xo/1e BbINOJIHEHUA 3aIaHUI Keiica MPenoiaraeTcsi MHOKECTBEHHOCTh BbIOOpa U B
pe3yabTare BO3MOXHOCTb  MCIIOJIB30BAHUS  AJbTEPHATUBHBIX IIYyTE€H  JOCTHUIKEHUS
pe3yJbTara.

OcHoBHas (yHKIUS Keiica KaKk METOAa — Y4YUTh OOydarolUXCs pellaTh CIOKHbIE
HECTPYKTYPUPOBAHHbIE MPOOJEMBbI, KOTOPbIE HEBO3MOXHO PpEIIUTh AHAIUTUYECKUM

CIIOCOOOM.

Pa3paboTka ypoka ¢ ucnojib3oBanueM keica «Hau Bropoii xe0»
1. MeToguveckas npoodJiema
@opMHUpPOBaHUE YMEHUW AaHAIM3UPOBATh W HMHTEPHPETUPOBATh HAHHBIE, BBICKA3bIBATH
Hay4YHO-00OCHOBAHHBIE MPEANOJIOKEHUS B IMPOLECCE PEIIECHUS KOMIUIEKCHBIX 3aJlaHul
€CTECTBEHHO-HAYYHOU HAIPaBJIEHHOCTH.
2. AHAJIM3 MeTOAN4YeCKOH NMPodJieMbl
B nacTosiiiee Bpemsi B O0JIbIIMHCTBE YUEOHUKOB PA3IMUHbBIX IPEIMETHBIX JIMHUI OCHOBHOM
akKLEHT claefaH Ha (opMHUpOBaHUE MPEIMETHBIX 3HaHMI. HemoctarouHo mpescTaBiieHBI

Marepuaibl, HalpaBieHHble Ha (OPMHPOBAHME KOMIETEHIUMH HAY4YHOrO OOBSCHEHUS
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SABJICHUM W WMHTEpHpeTanuu JaHHbIX. B xonme ydeOHOro mporecca oOydarouigecss Malio
BBIIIOJIHSIFOT ~ 33JaHMs, HANpaBJIEHHBIE HA MKCHOJb30BAHHME JOKA3aTEIbCTB IPH
dbopMynMpoBaHUU BBHIBOJIOB. B pe3ynbTaTe OHU HCTIBITHIBAIOT CIASAYIONINE TPYTHOCTH:

e mpeoOpa3zoBaHne HHPOPMAITUU U3 OAHOU (DOPMBI B IPYTYIO;

¢ (dopMyiupoBaHHE OOBICHEHUH C YKa3aHHEM MIPUUUHHO-CIIEACTBEHHBIX CBA3EH;

e (opmynupoBaHUE BHIBOJIOB Ha OCHOBAaHUU MPEIOCTABISEMBIX PE3YJIbTATOB.
3. lean
®opMUpOBaHUE YMEHUI HAy4YHO OOBSCHATH SBJICHUS W MHTEPIPETUPOBATH JAHHBIC IS
MOJIy4E€HHS BBIBOJIOB.
4. 3apaun

e Co3maHue yclnoBUU NJis MOBBILIEHUS MOTHUBAIIMM K OCBOEHHUIO CIIOCOOOB PEIICHHUS
3a/laHuid B popMaTe MEXIPEIMETHOIO Keiica U K pe3yJibTaTaM CBOEl paboThI.

e OBJaICHUE YNTATEIIbCKOM KYJIBTYPOI KaK CPEACTBOM MO3HAHUS MUPA U IPUMEHEHUE
MOJIYYCHHBIX 3HAHUN W3 OOIECTBEHHO-HAYYHBIX U €CTECTBEHHO-HAYUHBIX MPEIMETHBIX
oOJyacTeil i peleHns MPAKTUKO-OPUEHTUPOBAHHBIX 3a/au.

e OopMHUpPOBaHHE HABBHIKOB TMpeoOpa3oBaHusi HHOpManMu U3 OJHON (HOpPMBI
MIPEJCTABIICHUS] JAHHBIX B IPYTYIO.

e OBnageHue yMEHHMSIMHU (GOPMYIUPOBATH OOBSICHEHUS BBIICIEHUEM HECKOJIbKHUX
MPUYMHHO-CJIEACTBEHHBIX CBS3EH.

e OpnazeHue yMmeHUsIMU (QOpPMYJIUPOBATH BBIBOJALI HA OCHOBE IMPEACTABICHHBIX
pE3yNbTATOB.

5. Cnoco0 pemenus

Kelic pekoMeHnayeTcss MCHOJIb30BaTh B YPOUHOU JEATEIBHOCTH Ha JTalle 3aKPEIJICHHS
MOJIyYeHHBIX 3HAHUU 0 TeMe «CBsA3b OUOJIOTHU C APYTUMHU Haykamu». B xoae paboThl ¢
KeiicoM oOyuaromuecs: 3HAaKOMSITCSl ¢ peajbHOM CUTyallMell U OLEHUBAIOT BKIJIAJl Pa3HBIX
MPEAMETHBIX 00JIaCTeH B pa3BUTHE MIPEACTABICHHN O )KUBOM OOBEKTE.

C mnenwvto 3¢hdexkTUuBHON oOpraHu3aluu Y4yeOHOW JeSITeNIHbHOCTH, HaIpaBJICHHOW Ha
dbopMHUpOBaHHE METANpPEAMETHBIX YMEHUW U  (PYHKIIMOHAIBHOW TPAMOTHOCTH,

PECKOMCHAYEM HCITIOJIb30BATD:
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® UHOUBUOYATLHYIO pabomy ¢ NOCIeOYIUUM 00CYydlcOeHuem 8 2pynne, KOTOPYIO

1e1ecoo0pa3Ho NPUMEHSTh TMPU MEPBUYHOM O3HAKOMJICHMM C TEKCTOM U

GopMynupOBaHUN OTBETa Ha BONpoc. Bo3aMoxkeH BapuaHT ¢ponmanvHol pabomul

JUTs1 0OCYXKIeHUsI X0/1a pelIeHus Borpoca (Borpoc 1);

® 2cpynnogyio pabomy, KOTopas Mo3BOJIAET BKIIOYUTH B YUEOHYIO JIEATEIHHOCTh BCEX
YYaCTHHKOB 00pa3oBaTeIbLHOTO TIpoliecca (Bompoc 2).
Tekcr 1. «I"'acTpoHOMUYecKHid (peCTHBAIL)

OtBer Ha Bompoc «Yto ThI OOmbIIE Bcero moOuIIb ecTb?» mns Kcrommu ObLt
HEpa3pBIBHO CBsI3aH C IBYMS MPOAYKTaMH — IIIOKOJIaJ0M U KapTomKoi (ppu. B BeIXogHbIC
OHa MoObIBaJla Ha racTpoHoMuyeckoM dectuBane «Ema co Bcero cBera». Ei crano
Ka3aThCs, 4TO OJIt0/1a ¢ KapTo(esieM eCTh Ha KaKJI0M KOHTUHEHTE. YToObI IpOBEpUTH, TaK
JU 3TO Ha CaMOM JIeJe, OHa COCTaBWja Tabiuiy mo Omogam W3 KapTodens, KOTOpble
npobOoBaa ¢ poauTeasIMu Ha GectruBae (Tadauma 12).

Ta6nuua 12 — biiroga u3 kaptodesns, IpeacTaBiICHHbIE HA TACTPOHOMHYECKOM

(I)CCTI/IBEU'IG «Ez[a CO BCCTO CBCTaA»

Ha3Banmue Crtpana dororpadus Cnocod npuroToBJieHUs! Bpems
o10aa MPUroT.
osroa

«Pazoumuouiiy ABcTpanus 1. CBaputb kapTodeins B 50 MuH
Kapmodgenw MYHJIUpE.

2. CTyKHYTb 110 KapTOo(emto

KYJIaKOM.

3. COpBI3HYT MaciIoM U

MOCHINATh CYHIEHHBIMU

TpaBKaMHU.

4. 3aneun
Kapmodpeno Eruner 1. Kaprodenb ouncturs, 45 muH

no-e2unemcKku Hape3aTh KPYKOUKAMHU.
2. Cmemars ¢ JIyKOBO-
YECHOYHOUN CMECHIO.

3. 3aJIuTh TOMAaTHBIM

COCYCOM.
4. 3anekarp 15-20 mun
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Yuncut CIIA Hapezannbiii TOHKUMH 30 MuH
JIOMTUKAMH KapTodeb
XKapAT B OOJIBIIIOM
KOJIMYECTBE PACTUTEIHHOTO

Macjia

Jlvsanuneauoc DKBaJI0p 1. Kaprodens orBaputh 1 40 MuH
MIOTOJIOYb.

2. IlepemeruaTs mrope ¢
MAacJIOM, COJIbIO M JTYKOM.
3. ChopmupoBath
KapTO(eIbHYIO KOTJIETY.
4. B 1eHTp KOTIETHI
IIOMECTUTh Hape3aHHbIN

KyOUKaMu CbIp U

3alIUITHYTh.
5. O0kapuTh Ha CKOBOPOJIE

Kapkoe uz Poccus
Kapmodghens u
2pubos

1. Hapezannsie kaptodens, | 40 mun
JyK B TPUOBI 00KAPHTH.
2. lo6GaBuTH BOIY C
MPUIPABAMU U TYIIHUTD.
3. [logaBathk ¢ 3e€HbIO U
CMETaHOMI

Bonpoc 1
3akpachTe Ha KOHTYypHOU KapTe (PucyHok 15) pa3HbIMHM LIBETaMU TEPPUTOPHUH CTPaH,
Ha3BaHMs KOTOPBIX IpuBeneHbl B Tabnuue 12. [loxnummre marepuku, Ha KOTOPHIX OHHU

PacCIIOJIOKEHHBI.
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. Poccrs
% Kamapa
CIIA
Kurai
Argup/lusus N
Eruner Wugua
Cyrnae
Sxzanop

Il2p¥. - Bpaswmix

ApreuTHEZ

Pucynok 15 Kontyphas kapra mupa
MeTtoau4yecKuii KOMMEHTAPUN K OTBETY
®opMma padoThI: HHIUBUAYAIbHAS C MTOCIEAYIOIINM OCYKICHUEM.
IIpaBU/IbHBIA OTBET:
CtpaHbl pacroioXeHbl Ha NATH Marepukax: ABcrpanus, Adpuka, FOxHas Amepuka,
Cesepnasa Amepuka, EBpaszus.
OOyuaromuiicss HaXOIUT Ha3BaHUS CTpaH B Tabiuile 12 U oTMedaeT MX Ha KapTe Mupa.
@opMyIIMpyeT BBIBOJA: HA BCEX MaTEpUKaxX, KpoMe AHTApKTHUIBI, €CTh CTPAHBI, KOTOPHIE

BBIACIIAIOTCA HallMOHAJIBHBIMHU 6J'IIOI[aMI/I nus3 KapTO(l)eJ'ISI.

Bonpoc 2
[IpaBa nmu Obuta Kcroma, mosaras, 4to Kaprodelb HCHOJB3YIOT B MHUIINY Ha BCEX
KOHTUHEHTaXx?

OTBeT:

MeToanyecKuil KOMMEHTAPUH K OTBETY
®opma padoThI: MHIUBUYyaJbHAs C IOCIELYIOINUM 00CYKIEHUEM

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

BpEMEHH, a Kakoil HanMmeHbiree? OOBICHUTE, TOUEMY.

Cambriit JJINTEIbHBIA crocod | Campblii ObICTPBIA €IIOCO0 NMPHUIOTOBJICHUSI
NMPUIrOTOBJIEHNSI KapTodest Kaprodesis

MeToan4yecKMii KOMMEHTAPUH K OTBETY
®opma padoThl: rpynnoBas

IIpaBuJIbHBIN OTBET:

Camblii IyIUTeNbHBIN €c1IOCO0 Camblii ObICTPBII CII0COO PUTOTOBJIECHUSA
NMPHUTOTOBJIECHUSA KapTOo(desas Kaprodeas
3areKaHue xKapka

OtBer QopmynupyeTcss B pe3yiabTaTe aHanu3za Tabmunel 12. B rpage «Bpewms
IIPUTOTOBJICHUS» MHUHUMaJIBHOE BpeMs (30 MuH) 3aTpayumBaceTCs Ha NPUTOTOBJIIECHUE
YUIICOB; CHOCOO MPUTOTOBIEHUS — JKapka. MakcumanbHoe Bpems (4550 wuH)

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

Teker 2. «Kak kapTodensb Mup 3aBoeBan)
Kcroma packpacuiia kapTy U cjenania BbIBOJ: KapTodeab — paCTeHUE-KOCMOIIOJIHNT,
BCcTpeyaeTcsi Ha Bcex Marepukax. B MHrepHere mo 3ampocy «Mcropust kaprodens» oHa

HallllJla KHTCPCCHYIO CTAThIO CIICAYIOIICTO COACPIKAHUA!
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Ponuna xaprodens — HOxHast AMepuka, rie 10 CUX IOP MOXXHO BCTPETHUTh
JUKOpacTyIlie BUABI 3TOr0 pacTeHus. Benenue xaprodens B KylnbTypy (CHavanga
yTEM 3KCIUTyaTalluu AUKUX 3apocieil) ObUI0 Ha4aTo IPUMEPHO 9—7 ThICSY JIET TOMY
Ha3aja. MHaelnpl He TONbKO ynoTpeOasiv kapTrodenas B MUILY, HO U MOKJIOHSIIUCH
€My, CUATasl ONYILIEBIEHHBIM CYILIECTBOM.

B EBpone kaprodeins nosBusics Bo BTopoii nonosune X VI Beka u Obu1 cCHavana
IPUHAT 3a JCKOpPAaTUBHOE pacTeHue, npuuéMm soBuroe. OnHaKo (QpaHIy3CKUN
arponoM Antyan-Ortoct [TapmanTsé (1737—-1813) nokasai, 4o kaprodenb obnanaet
BBICOKMMHM BKYCOBBIMH M NMTATEIbHBIMU KauecTBaMu. C €ro Inojayud Havajaoch
IIPOHUKHOBEHUE KapTodens cHadana B NpoBUHIMM DpaHuuu, a 3aTeM U JAPYTHX
crpaH. Emé npu sxu3nu [lapmanThe BbIpanuBanue kapTodelis M03BoJIWI0 N00eIUTh
B0 ®paHuny yacTelii oo U U30aBUTh OT UHTH (00JI€3Hb, CBSI3aHHASI C HEJOCTATKOM
ButamuHa C B IHILE) MHOXKECTBO JIFOJICH.

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

oTHOCcUTCA K KoHIy X VII Beka.

Cocmaseneno no mamepuanam [61, 62]

Bonpoc 4
Kaxoit maTepuk siBnsieTcss pouHoi KapTodens?

OTtBeT

MeToanyecKuii KOMMEHTAPUH K OTBETY
®opma padoThI: UHINBULYAIbHAS
IIpaBuJIbHBIN OTBET:

Poauna xaprodens — FOxxnass Amepuka.

Bonpoc 5
[Touemy kapTodens MUPOKO PACHPOCTPAHEH MPAKTHUECKH HA BCEX MaTepuKax?

OtBer

MeToanyecKuii KOMMEHTAPUH K OTBETY

®opma pabOThl: UHAUBUAYATbHAS

IIpaBuibHBIH OTBET:

[IIupoxoMy pacrnpocTpaHEeHHIO KapTodels CIOCOOCTBOBaNA CEIbCKOXO3SHCTBEHHAS

ACATCIBHOCTD YCIIOBCKaA.



Bonpoc 6
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Kaxkue numiessie cBoiicTBa KapTo(es crmocoO0CTBOBANIM €r0 PacpOCTPAHCHHUIO?

OrtBeT

MeTtoanyecKuili KOMMEHTAPUN K OTBETY

®opma padoThbl: UHANBUIYAJIbHAS

HpaBHJIbeIﬁ OTBET: «BBICOKHC BKYCOBELIC H ITUTATCIIbHBIC KAUCCTBa»

OtBeT opmynupyeTcs 00yJaronuMUcs Ha OCHOBE aHain3a Tekcra 2.

Bonpoc 7

PaccmoTpuTte Tabauiy 13, B KOTOpOi 1TaHa XapaKTEPUCTHKA YCIOBUN BbIpAILIUBAHUS

kaprodens (Pucynok 17). Ykaxute npupojHble 30HBI Ha Teppuropun Poccum, rae

BO3MOYKHO BBIpAIIUBaHUE dTOU KyJIbTypbl. OOOCHYHTE CBOM OTBET.

Pucynok 16 XapakrepucTuka yciosuil BeIpamuanns kaprodens [62]

1) BrIHOCIHBOCTH

2) Tpebyemas
BIAKHOCTH
BO3IyXa
H TeMIepaTypa

VcioBHbIe 0003HAUEHHS !

©

BBIHOCTH-
BOE

©

KanpH3HOE

KOMHaTHaA

TeMIepa-
Typa

as

"~

peryispHoe

ONPBICKHBA-
HHE

3) TpeOyemslit
PEKHEM
IIOTHBA

4) OrtHOmeHHE
K CBETY

cyxasa YBIAXKHEH- | HOCTOAHHO BOZA
3eMIa Hadt BJIaXKHAA B
3eMIA 3eMIa noaaoHe

IpAMEIe
byt

PacCesHHBIH
cBeT

NOTYTEHB

T€HB

Tabnuma 13 — XapakTepucTHKa yCIOBUN BhIpaIllMBaHUsSI KapTOQes

IIpupoanas 30ua Poccun

Bo3Mo:kHOCTB
BbIPAIIIMBAHUS
Kaprogens

O06ocHoBaHMe BbIOOpa OTBeTA

[IInpoKONMCTBEHHBIE JIeca

Taiira

Tynnpa

Crenb




83

ApKTHYECKHE IMYCTHIHU

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

OTtBeT QpopmMynupyeTCsl ydeHUKAMU, UCXO/IS U3 aHaIM3a Tabnuibl 13,

Ipupoanas 30ua Poccun Bo3MokHOCTH BhIpaIMBAHUs KapTO(est
[IIpokoaMCTBEHHBIE JIeca r

Tamra +

Tynnapa

Crenb +

ApKTHUYECKHUE MTYCTHIHU

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

OtBer

MeTtoau4yecKuii KOMMEHTAPUI K 0TBETY

®opma padoThI: rpynmnoBas

IIpaBuiabHBIA 0TBET: OMOJOTHUSA, Teorpadus, UCTOPHUS, TEXHOJIOTHUS

OOyuaromumMcsi HEOOXOAMMO IMPOAHAIM3UPOBATh COJEPKAHHWE BCEro Keica M caenaTh

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

Bonpoc 9%

Kaxue cnosa 6 smom 3aoanuu mebde nesnaxomvr? Kax moi moosceusb y3Hanv ux 3Haqenue?
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6 Kiaacc

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

B ¢enepanphoii paboueit mporpamme no Ouosiorun 2023 r. Ha CTyneHHu 6 Ki1acca 1o

cpaBHEHUIO ¢ rporpammoii 2015 r. yBeIMYEHO KOJIUYECTBO MPAKTUKO-OPUEHTUPOBAHHOTO

COACpKaHUA M BpPCMCHH HaA H3YUYCHHUC CTPOCHHA M KHU3HCIACATCIIBHOCTHU paCTeHHﬁ, a

TeMaThuyecknii 0710k «CucTteMaTHYecKue TIpylibl pacTeHUui» nepeHecéH B 7 kiacc. B

tabiuie 14 mpencraBieHo cpaBHeHue cojepxkanus [IOOIT 2015 r. u denepanbHOU

paboueit mporpammel [8]. HoBoe mpeaMeTHOE coiep kaHue BBIICICHO KYPCHBOM.

Tabnuua 14 — Cpasaenue conepsxkanust [IOOIT 2015 r. [7] u dbenepanbHoit paboyeit

nporpammsel (OOIT OO0, 2023) [8]

IIpumepHasi nporpamma mo
«buogornmy», 2015 r. [7]

degepasbHas padouyasi MPOrpaMmMa 1o yueOHomy
npeamerty «buoJiorus» (6a3oBblii ypoBeHb), 2023 1. [8]

TemaTtuueckuii 010k 1. PacTurenbHblii oOprannzm

HapcrBo «PacTrenus»

MHuorooOpa3ue u 3Haue€HHE pPACTCHUH B
NPUPOJIE U )KU3HU YeIIOBEKa.

Oo01ee

3HAKOMCTBO C IBCTKOBBIMHU

PaCTCHUSAMUA

MHuoroo6pa3ue pacTeHnuii

MHuoroo6pa3ue pacTeHui.
Knaccudukanus pacrennii. Bonopocnu —
HU3IINE pacTeHus. Otpen
I'onocemenHele. Otnen
ITokpsITOCEMEHHBIE

MapcrBo Pacrenust
Pa3HooOpa3zne pacTUTENbHBIX KIIETOK.
TkaHM U OpraHbl paCTeHHN.

BereratuBHBIE 1 ICHCPATHUBHBIC OPraHbl

Borannka Hayka o pacteHusix. Pazdenvt 6omanuxu. Ceasb
OoOmanuKu ¢ Opyeumu Haykamu u mexHuKou.
OO01re npru3HaKu pacTECHHI.

.Ha6ODaTODHBIe U IIPAKTHUYCCKHUC Da6OTBI

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

3. M3y4yeHne BHEUIHETO CTPOECHUSI TPaBIHUCTOIO [IBETKOBOTO
pacTeHuss (Ha OKUBBIX MJIM TepOapHBIX SK3eMIUIIpax

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

Pa3znoobpaszue pacTeHuil. YpoBHH OpraHu3aIuu
PACTUTEIIBHOTO OpraHu3Ma. Briciime n HuH3mme pacTCHU.

CHOpOBLIC U CCMCHHBIC PACTCHUA.

PacturenbHas KieTka.
PacturenbHble TkaHn. QyHKINHA PACTUTENBHBIX TKAHEH.
OpraHsbl U CUCTEMBI OPTaHOB PACTEHUH.
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IIpuMmepHas nporpamma mno
«buogorum», 2015 r. [7]

®enepanbHas padouasi NPOrpaMMa 1o y4e0HoMy
npeamery «buosorus» (6a3oBblii ypoBensn), 2023 r. [8]

CTpoeHre OpraHOB PAaCTUTEIILHOTO OpraHW3Ma, X POojb U
CBSI3b MEXIY COO0M

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

Tema «IluTanue pacreHus»

Oprasbl IBETKOBOI0 pacCTeHHs

Kopenb — opran nouBeHHoro nutanus. Kopuu u KopHeBbIe
cucteMbl. Busibl KOpHei U TUITBI KOPHEBBIX CUCTEM. BHewHee
U 86HYympeHHee CMpOeHUe KOPHSL 8 CBA3U C €20 PYHKYUAMU.
JlaGopaTopHble U IpakTU4YecKne paboThl

1. U3yueHue CTpoeHUsI KOPHEBBIX CHCTEM (CTEp>KHEBOU M
MOYKOBATOI) Ha INpuMmepe repOapHbIX 3K3EMIULIPOB HWIH
JKUBBIX PACTCHUM.

2. 3oubl kopHs. KopHeBbie Bonocku. Poct kopHs.

3. M3ydeHune Mukpornpenapara KiIeTOK KOpHs

Kopens. KopneBbie cuctembl. Bujbl
KOpHEHl. 3HaueHue KOPHS
Mukpockonnyeckoe CTpoeHHe
pacreHuii

MUKpOCKOTIUYECKOE CTPOCHHE KOpPHSI.
KopneBoii Boinocok. 30HbI KOpHS
KusnenesaTeJbHOCTD LBETKOBBIX
pacreHnuii

OOMeH  BeleCTB U IpEBpallCHHE

OHCPIHUH: MIOYBCHHOC NNTAHUC

Oprasbl IBETKOBOI0 PACTEHUS
Bunonszmenenusa kopHeu.

[ToGer. ['eHepaTUBHBIC U BETETATUBHbBIC
no6eru. BunonsmeHneHHsie moderu.
Pa3nooOpa3zue u 3HaueHne no0eros.

JlucropacrnonoxxeHue.
Crpoenue nucra. MUKpOCKOIIUYECKOE
cTpoeHue aucta. JKUIKoBaHUE JIHCThEB

Ku3HenesTeJbHOCTh IIBETKOBBIX
pacreHuii

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

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

Bunousmenenus kopuei. Ilousa, eé niodopooue. 3nauenue
00pabomKu nouevl, GHeceHus YOOOpPeHUs, NPOPENCUBAHUS
NPOPOCMKO8, NOIUBA OJISl HCUZHEOESIMENbHOCMU K)IbIYPHBIX
pacmenuil. I'uopononuxa.

[ToGer u moykwy.

JIucTOpacoNOKEHHUE U JINCTOBAST MO3aHKa.
Crtpoenue u ¢pyHkuuu aucta. [IpocTeie U ClOXKHBIE THUCTHS.
Ocobennocmu

BI/I,Z[OI/I3M6H6HI/I$I JIUCTBCB. 6HYMpPEHHECO

CMPOEHUA TUCmMa 6 C843U C 8blNOJIHAEMbIMU ¢yHKL;M}Z.MM.

JIuct — opran Bo3gyuHoro nuranusi. @oTocuHTeEs.
3HaueHue GOTOCUHTE3A B IPUPOJIE U KUZHU YEJIOBEKA.
JlaGopaTopHble ¥ IpakTH4YecKne paboThl

1. O3HakomyIeHHME C BHEIIHUM CTPOECHHUEM JIUCTBEB H

JIUCTOPACMOIOKEHNEM (Ha KOMHATHBIX PACTEHMSIX ).

2. M3yueHne MMKPOCKOIMYECKOIO CTPOEHHUS JiMcTa (Ha
TOTOBBIX MUKpPOIpenapaTax).

3. Habmonenue mpoliiecca BbIIEIEHUST KUCIOPOJAa HAa CBETY
aKBAPUYMHBIMH PAaCTEHUSAMU

KuzHeaeaTeJIbHOCTDH HIBETKOBBIX
pacreHuii

Tematuueckuii 0/10k 2. CTpoeHue U KU3HEAEATEJIbLHOCTD
PACTUTEJLHOI0 OPraHu3Ma
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IIpuMmepHas nporpamma mno
«buogorum», 2015 r. [7]

®enepanbHas padouasi NPOrpaMMa 1o y4e0HoMy
npeamery «buosorus» (6a3oBblii ypoBensn), 2023 r. [8]

HBIX&HI/IG, YAaJICHUE KOHCUYHBIX
IIpOAYKTOB oOMeHa BCIICCTB

Tema «/IpIxaHue pacTeHus»

Jlpixanue KOopHs. Poixnienue nougwvl 015 yiuyuuienus ObIXaHus
KOpHell. Ycnosus, npensamcmsyloujue ObIXaHuto KOpHell.
JIuct kak opras JpixaHus (yCTbUYHBIN anmnapar).
[Mocrymuienue B nuct atmocdepHoro Boznyxa. CunbHas
3anbIIEHHOCMb 8030YXA KaK npenamcmeue 0Jisl ObIXAHUSL
aucmoves. OCOOEHHOCTH JIbIXaHUS PacTeHUU. B3aumocessns
ObIXAHUSL pacmenusi ¢ hOMoCUHMEZOM.

JlaGoparopHble U mpakTH4ecKue paboThl

1. N3ydenune posu peIxJIeHUS IS AbIXaHUS KOPHEU

Tema « TpchnopT BEIECTB B pACTCHUMN

Oprasbl IBETKOBOI0 PacTeHHSA
Crebenb. CTpoeHue 1 3HaUeHHUE CTEOIsS

Céa3b k1emouno2o cmpoenus cmeois ¢ e2o YHKYUAMU.
Poct crebins B uinny

Mukpockonn4eckoe CTpoeHne
pacreHust

MUKPOCKOITUYECKOE CTPOSHHE CTEOISI.
MUKpPOCKOITMYECKOE CTPOCHUE KOPHSI.

Ku3HenessTeJIbHOCTh LBETKOBBIX
pacreHuii
Tpancnopr BemecTs

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

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

1. OOHapyxeHHEe  HEOPraHMYeCKHX U  OpPraHUYeCcKHX
BEIIECTB B PaCTCHUHU.

2. PaccmoTpeHne MHUKPOCKOIHMYECKOTO CTPOEHUS BETKH
JepeBa (Ha TOTOBOM MHKPOTIpETiapaTe).
3. BbisgBieHHe MEpeIBMXKEHUS BOJbI

BCIICCTB B IPCBCCUHEC

U MUHCPAIBbHBIX

Opranbl IBETKOBOI0 paCTeHUS
Bunounsmenennsie noderu. CtpoeHue
nobera

Bunonsmenennsie moderu: KOpHEBUIIIE, KITyOeHb, TyKOBHIIA.
Nx cTpoenue; buonocuueckoe u xo35a1cmeeHHoOe 3HAUEHUE.
JlabopaTopHbIE U IPAKTHYECKHE PAOOTHI

1. HccnenoBanue cTpoeHus: KOPHEBHILA, KITYOHS,
JIYKOBUIIBI

Ku3HeneaTeJLHOCTh IBETKOBBIX
pacreHui

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 TONMIIMHY, KamOuii. O0pa3oBaHue
TOJUYHBIX KOJIEI Y IPEBECHBIX PACTEHHH.




87

IIpuMmepHas nporpamma mno
«buogorum», 2015 r. [7]

®enepanbHas padouasi NPOrpaMMa 1o y4e0HoMy
npeamery «buosorus» (6a3oBblii ypoBensn), 2023 r. [8]

[Touku. BereratuBHbIE U TEHEPATUBHBIE
HOYKH

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

PasButhe nmoOera u3 nouku. Pa3Burre OOKOBEBIX ITIOOETOB.
Bemenenue nobezos. Ynpasnenue pocmom pacmenus.
Dopmuposanue kponvl. [Ipumenenue sHanuti 0 pocme
pacmenust 8 CebCKoM X03slcmae.

JlabopaTtopHble U IPAKTHYECKHE PAOOTHI

1. HaGmroneHue 3a pocTOM KOPHSI.
2. HaOGmronenwue 3a poctom nobera.
3. OmpezaeneHue Bo3pacTa Jepena Mo CIuILy

Tema «Pa3zmHoOXkeHUe pacTeHu s

Ku3HeneATeIbHOCTh HBETKOBBIX
pacreHuii

BereratuBHOE pa3sMHOKEHHUE PACTEHUM.
[Ipuémpbl BeIpalliuBaHus U pa3sMHOXKECHUS
pacTeHui U yxoja 3a HUMHU.

[TonoBoe pa3MHOXEHUE y pacCTEHUI

Oprasbl IBETKOBOI0 PacTeHHSA
CrtpoeHnue u 3HaYCHHUE I[BETKA.
COHBGTI/UI. OmbuieHHE. BI/IIILI OIIbIJICHUA

7Ku3HeneATeJIbHOCTH IIBETKOBBIX
pacreHnuii

Omo10TBOpEHUE Y LIBETKOBBIX
pactenuii. Cemsa. CTpoeHHE CEMEHH.
CrpoeHne u 3Ha4eHHE III0AA.
MHoroo6pasue 1mio10B.
Pacnpoctpanenue mionos

BereratuBHOE pa3MHOKEHUE LIBETKOBBIX PACTEHUN B
npupoze. BereratuBHOE pa3MHOKEHUE KYJIbTYPHBIX
pactenuii. Knonsl. CoxpaHeHue Npu3HaKoB MAaTEPUHCKOTO
pactenusi. XoszsiicmeeHHoe 3HaUeHUe 6ecemamusHo20
PA3MHOICEHUSL.

CeMeHHOE pa3MHOKEHHUE PACTCHUH.

IBerku u couserust. OnpuieHue. [lepekpécTHoe onbuieHNE U
CaMOOIIBIJICHHE.

OO6pa3oBaHue MI0J0B U CEMSH.

Yenosus npopacmanus ceman. [loozomosxka cemsan k
nocegy. Passumue npopocmkos.

JlaGopaTopHble U MPaKTHYECKUE paboThI

1. OBnagenue mnpuémMamMu BETe€TaTUBHOTO pPa3MHOKEHUs

pacTeHui (YepeHKOBaHHE MOOEroB, YEPEHKOBAHUE JIUCTHEB U
Jp.) Ha TpUMepe KOMHATHBIX pacTeHWH (TpaJecKaHIIus,
CEHINOJMs, OEroHus, cCaHceBbepa U Ip.).

2. W3ydyeHue CTpoeHUs: CEMSH JIBYJOJIbHBIX PACTEHUM.

3. H3yuenue cTpoeHUs CEMSH OJTHOMOJIBHBIX PACTEHUH.

4. OnpeneneHne BCX0KECTH CEMSIH KyJIbTYPHBIX PACTECHUH U
MIOCEB B TPYHT

Tema «Pa3Butune pacreHus»

apcrBo «Pacrenus»

XKuznennsle GpopMbl pacTeHHA

Passumue ysemrosozo pacmenus. Ocnognvie nepuoobl
passumusi. Lukiel paseumus yeemko8020 pacmeHus.
Bruanue ¢pakmopoe enewineti cpedvl na pazsumue
YBEMKOBbIX paACMeHUl.

XKuznennsle popMbI IBETKOBBIX PaCTEHUM.

JlaGopaTopHble U MPaKTUYECKUE PabOThI

1. Habnmionenue 3a pocToM U Pa3BUTHEM LBETKOBOTO

PaCTCHUA B KOMHATHBIX YCIIOBHUAX
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Kak Bugum, B Kypce Ouonoruud 6 Kiacca M3y4aroTcs OCOOEHHOCTH CTPOCHHS U
KU3ZHENIEATEIIbHOCTH PpPAaCTUTEIbHOr0 opranusma. [lpm u3ydeHum wmartepuana JaHHOU
CTYIIEHH MPEIIO0JIAraeTCsl UCIOJIb30BaTh CIECIYIONINE BUIbI JEATEIbHOCTH 00YYarOIIUXCS:

® npuMeHeHHe OMOJIOTMYECKUX TEPMUHOB U MOHSITHUH;

e HaO0J/II0/IeHHe 32 IPOLECCAMHU KU3HEIEATEIIbHOCTH B PACTCHHH;

® BbINOJIHEHHE IPAKTUYECKUX U JIaDOPAaTOPHBIX padoT;

® CcpaBHeHMe PACTUTEIbHBIX TKAHEW U OPraHOB MEXIY COOOM;

® OIMCAaHUe [IPOLIECCOB KU3HEACITEIbHOCTH;

e omnpejeeHue BIUSHUSA (PAaKTOPOB CPEbI HA TPOIECCH )KU3HEACATEILHOCTH;

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

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

® HCCJEeI0OBAHUE POJIM AarpoTEXHUYECKUX MPUEMOB HA IKU3HEIAECATEIBHOCTD
PACTUTENBHOIO OPraHru3Ma;

e 000CHOBaHME PUYHH Pa3IUYHBIX (U3HOTOTUYECKHUX MPOLIECCOB,
HEO0OXOMMOCTH MTPUMEHEHHUS arPOTEXHUYECKUX MPUEMOB;

® CpaBHEHHE PACTUTEJbHBIX OPTAHOB U TKAHEH, MPOLIECCOB JKU3HEAEATEIIbHOCTH;

e KJIaccupuKanmMs pacTUTEIbHBIX OPTaHOB.

B npumepnoit nporpamme 2015 r. copep:kaHue npeaMera CTPOUIIOCh Ha OCHOBE
CTPYKTYPHOTO MOAX0Ja (pacCMOTPEHHE OpraHuM3Ma B ILI€JIOM, 10 TKaHSIM U OpraHam), B
dbenepanbHolt paboueit mporpamme 2023 . OCHOBHBIM SIBJIAECTCS (PYHKIIMOHAIBHBINA MTOAXO0]T
— paccMOTPEHUE PACTUTENBHOIO OpraHrW3Ma Ha OCHOBE HM3Y4YEHHUs OCHOBHBIX IPOILIECCOB
KU3ZHENIEATEIbHOCTH: POCT, MNHUTAaHWE, JbIXaHWE, TPAHCHOPT BEUIECTB, Pa3MHOKEHHUE,
pa3ButHe. PaccMOTpuM BhIlIECKa3aHHOE HA TPUMEPE U3YUCHHS KOPHSI KaK OpraHa pacTEeHUs

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

Ha3BaHnue TeMaTH4ecKoro DJIeMeHTBhI CO/lep:KaHus
0J10Ka/TeMBbI
TemaTn4yecknii 010k 1. CrtpoeHune OpraHoB pacTUTENBHOIO OpraHU3Ma, UX poJib U
PacruTeabHBIN OpraHu3m CBSI3b MEXIY COO0M

Temaruueckuii 010k 2. CTpoeHue
U KU3HEAeATeJbHOCTh PACTeHUs

Tema «IIutanue pacTeHus» Kopens — opran nouseHHoro nuranus. Kopau u KopHeBbIe
cucreMbl. Buapl KOpHEH U THUIIBI KOPHEBBIX CUCTEM.
BuemHee U BHYTpEHHEE CTPOCHHME KOPHS B CBSI3H C €TI0

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

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

Tema «Pa3zMHOXeHUE pacTeHUS» BereraruBHoe pa3MHOKEHHE LBETKOBBIX pAacTeHUH B
npupojie. BereraTuBHOE pa3MHOKEHHUE  KYJIBTYPHBIX
pacTeHui

Tema «Pa3Butue pacTCHUA» PaszBuTHe IBETKOBOIO PacTCHUsA

Takum 00pa3oM, OpraH pacTEHUS B KaXJO0W TEME pacCMaTPUBAETCS C TOUKH 3PECHHUS
€ro y4acTusl B pa3IMUHbIX (PU3NOIOTHYECKUX MPOIEccax: MUTAaHUH, IBIXaHUH, TPAHCTIOPTE
BELIECTB, POCTE, PAa3MHOXKEHUM W pa3BuTuu pacteHui. Hanpumep, B teme «llutanue
pacTeHus» oOpamiaercss BHUMAaHHE Ha CTPOEHHE KOpPHA M €ro OCHOBHYIO pOJb B
OpraHu3alid MUHEPAJIBbHOI0 M BOJHOIO IIMTAHUSI PACTEHUS; B TeME « T paHCHIOPT BELIECTB
KOPEHb M3y4YaeTCAd KaK COCTABHAsl YAaCTh MPOBOJSIIECH CUCTEMBI PACTCHUS; PU U3YUYECHUU
mpolecca JbIXaHusi OO0ydaronuecs: 3HAKOMATCS C TEM, KakKoe BIIMSHUE OKa3bIBAIOT
CTPYKTYpa ¥ COCTaB MOYBbHI Ha KU3HEEATEITLHOCTh KOPHS. IJTO 00ecreunBaeT MOBTOPEHUE
U 3aKpervieHHe NPOMJEHHOr0 Marepuana, yriyOJieHHEe M paCIIMpPEeHUE HMEIOIIUXCA Y
oOydJaroIuxcs 3HaHUM.

B coxpepxkanum TeM Kypca TPOCIEKUBACTCS HKOJOTMYECKass W IMPAKTUKO-
OpPUEHTUPOBAHHAs HAIpaBJICeHHOCThb. Hampumep, npu H3y4eHUH TEMaTUYECKOTO OJoKa

«CTpOCHI/Ie N KU3HCACATCIIBHOCTb PACTUTCIIBHOI'O OpraHu3ma» 06yqa}0mnecsl YKa3bIBarOT
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(bakTopbl Cpefibl, KOTOPBIE OKA3bIBAIOT BIUSHUE HA (PU3HOIOTMUECKUE ITpoLecchl (Tabuuua
16).
Tabnuua 16 — BnusiHue okpy»karoien cpebl Ha (PU3H0JOTHYECKHUE MTPOLIECCHI B

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

Tema PaccmarpuBaemblii Bopoc

[Turanue pacteHus 3HadyeHne oO0pabOTKM TOYB (OKy4YMBAHHWE), BHECEHUS YIO0OpCHHUIA,
NPOPEKUBAHUS TPOPOCTKOB, TIOJMBA Ui JKU3HH KYJIBTYpPHBIX
pacTeHui

JIpIXxaHue pacTeHus PoixsieHre 1OYBBI KaK YCWICHHME [bIXaHWS KOpHEW. YCIIOBHS,
IPENATCTBYIOIINE JbIXaHUIO KOPHEN

CunpHas 3albLIEHHOCTD BO3JlyXa KaK MNpPCIATCTBUC 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 Bnusiaue (¢akTopoB BHEIIHEH cpelbl Ha Ppa3BUTHE LIBETKOBBIX

pacteHuit

TakuMm 00pa3oM, B XOJ¢ U3YyUYCHUS TE€M Yy ydalluxcs (POpMHUPYIOTCS MPAKTUKO-
OPUEHTHPOBAHHBIE 3HAHUS W 3KOJOrmyeckas KyhapTypa. [lonmyueHHble B X0a€ U3y4eHMS
TEMBbI 3HaHUs1, 00y4Yaroluecss MOT'YT UCIIOJb30BATh TP BBINOJIHEHUH MTPAKTUYECKHUX padoT,
a TAaKXXe€ B MPOLECCE WHIWBUAYAIbHOW ITPAKTUYECKOM HesTenbHOCTH. [IpakTnueckas
HAIPAaBJIEHHOCTh Kypca OTpa)keHa B MPAKTUUYECKUX U JJaOOpaTOPHBIX pabOTax, KOJIMUECTBO
KOTOPBIX MO CpaBHEHHIO ¢ mporpamMmor 2015 ropa 3HauMTeNnbHO yBeEnM4eHO. Tak, B
npumepHoi mporpamme 2015 T. mpeaycMOTPEHO BBINMOJIHEHUE YETHIPEX J1a0OpaTOPHO-
MpaKTUYECKUX paboT, B TO BpeMs Kak B (eaepanbHOi paboueil mporpamme 2023 1. ux
nepeyeHb yBequueH A0 25 (tabmuma 2). Kaxnas nabopaTopHo-NpakTHYeckas padoTta
NPOBOAMUTCA C NMPUMEHEHUEM HATYpalbHBIX OOBEKTOB, YTO OOECHEUYMBAET HATJISIIHOCTD
M3y4aeMOro MaTepHalla U €ro TECHYIO CBA3b C OKPYXKAIOLIUM MUPOM.

BxiroueHne B 00pa3oBaTeibHBIA TMpoIecC 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  MaTepuaja C  OKpYXKarollen
JIEUCTBUTEIILHOCTBIO;

® IpUOOPECTH MPAKTUUECKUE YMECHHUS;

® BOCHUTATh KYJIbTYypy TpyAa.

Boinenennsie Bo @I'OC 2021 rona [1] ymenust popMupyroTcst y 00y4aromuxcsi B
MPOLIECCE BBIMOJHEHUS OOJIBIIOTO KOJMYECTBA MPAKTUUYECKUX M JaOOpaTOpHBIX padoT,
KOTOPBIE MPEJCTABISAIOT COOON MHCTPYMEHT JOCTHUKEHUS U METAPEIMETHBIX PE3YJIbTATOB
o0yueHus.

OmuuM W3 HOBBIX  METAlPEIMETHBIX  PE3YyJIbTaTOB  OOYyYEHHUS  SIBISETCS
(GbyHKIMOHATBHAS TPAMOTHOCTD, MPEJCTABIAIONIAs CO00M CIIOCOOHOCTh TUYHOCTU PEIIaTh
y4eOHBIC 3a/1a4M U KU3HEHHbIC TPOOIeMHbIe cuTyaruu. [TockoibKy OMOI0THSI OTHOCUTCS
K €CTECTBEHHO-HAyYHOMY OJIOKY, TO €€ W3y4YeHUE MPEUMYIIECTBEHHO HAIMpAaBJIECHO Ha
pa3BUTHE CICAYIOIIUX KOMIETCHIMI: Hay4HOe OOBSCHEHUE SIBJICHUM, TMOHWMAaHUE
OCOOCHHOCTEM €CTECTBEHHO-HAYYHOI'O HCCIEIOBaHUs, WHTEPIpPETAlUs JaHHBIX U
WCIIOJIb30BAaHME HAYYHBIX JIOKA3aTelbCTB JUIsl TOJy4eHus BbIBOAOB. C  1elbio
(dhopMupoBaHUS YMEHUM, HEOOXOIUMBIX JIJISl Pa3BUTHS €CTECTBEHHO-HAYYHOM IPaMOTHOCTHU
oOyyaromuecsi pemniaroT MNpoOJEMHBIE U HCCIeN0oBaTeNbCcKue 3aaauu  (KehWc-MeTo[l,
CUTYAaIIMOHHBIE M KOHTEKCTHBIE 3a[a4H).

[IpeameTHble  pe3ynbTaThl  O00y4deHUsT  OWOJOTMM  TaKke  00ecnedynBaroT
(dbopMHUpOBaHUE U Pa3BUTHE METANPEIMETHBIX YMEHUN U HAaBBIKOB (Tabnuia 17).

Tabmuma 17 — ®opMupoBaHHE METANPEIMETHBIX YMEHUH B Kypce H3yUCHHUS

ouosioruu 6 Kiacca

MeTanpeaMeTHbie yMeHusl, 3a/10keHHbIe B | [IpeameTHbIe pe3yJbTaThl 10 OMOJIOTMHE B 6 KJiacce,
npeMeTHbIE Pe3yJbTaThl 00y4YeHHUst dopMupywIIMe MeTanpeIMeTHbIe yMeHusi [8]
ouoJiornm B 6 kiaacce [8]

OnuceiBaTh 00BEKTHI 110 33JAHHOMY IIJIaHY OnuceiBaTh OHONOTMYECKHE OOBEKTHI Ha IpUMeEpe
repOapHbIX W JKHUBBIX PACTEHUN MO H300paKEHUSM,
cxeMaMm, MOJENAM, MYJsDKaMm, peiabe@HbIM Tabauiam
JK3EMIUISIPOB PACTEHUN, YaCTEH
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MeTtanpeaMeTHble YMEHUSs], 32710:KEHHbIE B
npeaMeTHbIE Pe3yJbTaThl 00yYeHHs
ouoJiorum B 6 kiaacce [8]

IIpenmerHble pe3yJbTaThl 10 OMo0JI0rMH B 6 Kiaacce,
¢popmupyonue MmeranpeaMeTHbie yMeHnus [8]

BoinonHsaTe npakTuyeckue U 1abopaTopHbIC

paboThl, uUcclemoBaTeNbCKUE paboThHl ¢
UCIIOJIb30BaHUEM IIPHOOPOB M MHCTPYMEHTOB

nudposoii maboparopun

BBIMONHATE IpakTHYECKHE U 1a0opaTopHbIe paboTHI MO
Mopdonoruu U (HU3NOIOTHH PACTCHUH, B TOM YHCIE C
NPUMEHEHHEM MHUKPOCKOIIA

BrIIBISTE IIPUYIUHHO-CJICACTBCHHBIC CBA3U

BbIABIAT NPUYMHHO-CIEACTBEHHBIE CBSI3M  MEXIY
CTpoeHHEeM U (YHKIMSIMHU TKaHEH M OpPraHOB PacTCHUH,

CTPOCHUCM U JKUBHCACATCIIbBHOCTBIO paCTeHI/Iﬁ

KnaccudunupoBate mpeamersl M0 pasHbIM
OCHOBAaHMAM

KrnaccudunupoBaTts 4acTu pacTeHUI

OOBICHATD POJIb U 3HAYCHUC

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

Hcnonb3oBare  oOlLIeHAy4YHBIE

HaO0JII0JICHUE, SKCIICPUMEHT, MOJICITUPOBAHUE,

MCTOBI:

Hcnonp3oBaTh  MeTOAbl  OMOJNOTMHM:  IPOBOJAUTH

Ha6JIIOIleHI/I$I 3a paCTCHUAMM, OITMCBIBATh PAaCTCHHUA U UX

uHbOpMallUM U3 Pa3IMYHbIX HCTOYHUKOB,
npeoOpa3oBaHue HHGOpMALMM U3  OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO

CpaBHEHUE YacTH, CTaBUTh MPOCTEHUIINE OMOJIOTMYECKUE OIBITHI U
AKCIIEPUMEHTHI

Brnagers nmpuémamu pabotel ¢ uHpopManuel, | Bnagers mpuémamu  paboTel ¢ OMONOTHYECKOM

(dbopMynupoBaHUsS OCHOBAHUS JUIs U3BNIeUeHHs | uHQopManueii:  GopMyaupoBaTh  OCHOBaHUS  JUIA

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

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

Co3naBaTh TMHUCBMEHHBIE M YCTHBIE COOOIIEHUS,

rpaMOTHO HCIIOJIb3YS MTOHATUNHBIN armapar

00TaHMYECKON HAyKH

JIeMOHCTpHUpOBAThH
pa3IMYHBIX HAyK

Ha ImpuMepax CBA3b

JleMOHCTpHpOBaTh Ha KOHKPETHBIX IpPHUMEPax CBA3b
ouonorun ¢ reorpaduu,

TCXHOJIOTHH, NPEAMECTAMH TYMAHUTAPHOI'O0 IHKJIA U

3HaHUSAMHM MAaTCMATUKU,

Pa3iInYHbBIMU BUJJAMH UCKYCCTBA

CobmroiaTh npaBuiIa 6€30MacHOro TpyAa Mpu
paboTe ¢ TpeaIMEeTHbIM U J1aOOPaTOPHBIM
o0opyIoBaHUEM

CoOmroaTe mpaBuia 06e30mMacHOro Tpyaa npu padbore ¢

y4eOHBIM u  71a00paTOpHBIM  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 METaNnpeIMETHBIM pe3yJibTaTaM 00y4YeHus,

YBEIMYCHHBIM O0BEMOM JIAOOPATOPHBIX M MPAKTUYECKUX PpadoT,

YKOJIOTU3AaIEN

COACPKaHUA W IPpUMEPAMH IIPAKTUYCCKOro IPHUMCHCHUA MNPCAMCTHBIX 3HAaHUN B

MOBCEIHEBHOM KU3HU.
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S. METOAUYECKHE KOMMEHTAPUU K U3YYEHUIO TEMATHYECKOI'O
BJIOKA «CTPOEHUE U KUSHEAEATEJIBHOCTDb PACTUTEJBHOI'O
OPT'’AHU3MA»

5.1. Meroanyeckue KOMMEHTAPUH K YPOKaM

CornacHo ¢enepanbHOl padboueil mporpamme [8] conepkaHue Kypca OMOJIOTUH B 6
KJIaCCE COCTOUT U3 JIBYX TEMATHUECKHUX 0JIOKOB: «PacTurenpHblil opranu3sm» u «CTpoeHue
U KU3HEACSITENbHOCTh PACTUTEIHFHOTO OpraHu3Ma». Bo BTOpOM TemaTHuecKoM OJIoKe
U3JI0’KEHUE TEM JTAETCs B IOCIEA0BATEIbHOCTH, OTPaXarollel OCHOBHBIE (DYHKIIUU KUBOTO
OpraHM3Ma: MUTAHUE, IbIXaHWE, PA3MHOKEHUE, POCT, pa3BUTHE. KaxKIblli LMK ypOKOB
HaIIpaBJI€H Ha PaCKPBITUE OCOOCHHOCTEN OCYIIECTBICHHS OCHOBHBIX )KM3HEHHBIX (PYHKINN
pacTUTENbHOTO oOpraHu3Ma. TpajgulIMOHHO PACCMOTPEHUE OPraHOB pacTeHUs ObLIo
OPraHW30BaHO IO IUIAHY: BHEIIHEE CTPOCHHUE, BHYTPEHHEE CTPOCHUE, BBIIOJIHIEMBIE
¢byakun. B penepanbHoit paboueit mporpamme 2023 r. obparaercs BHUMaHUE Ha TO, UTO
M3Y4YEHUE JIOJDKHO OCYIIECTBISITHCA «B CBSI3U € BBINOJHAEMBbIMHA (pyHKIMsAMU» [8]. OTO
00yCIIaBIMBAeT M3MEHEHHME IIOCIIENOBATEIbHOCTH M3JI0KEHUS YYEOHOro MaTepuana:
CHayaja U3y4aroTcs OCHOBHbIE ()YHKIMH, a 3aTEM OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO
CTPOCHHS.

[TpuBenéM mpuMepbl ypOKOB, pa3pabOTaHHBIX € YYETOM JAHHOTO MOAXO0Ja IpHU

HN3YUCHHUU CTPOCHUA PACTUTCIIbHBIX OPraHOB.

Tema «Ilutanue pacreHnin»
Ypox 1. BHeliHee 1 BHyTpeHHee CTPOeHHe KOPHS B CBSI3H C BbINOJIHSIEMbIMH
GyHKuuaMU
Heab: chopmupoBarh mpeacTaBicHHEe 00 OCOOCHHOCTSAX  CTPOCHHS U
(YHKIMOHUPOBAHUS KOPHS.

3agaun:
1) U3y4uTh OCOOEHHOCTHU CTPOCHHSI KOPHS M (PYHKIIMU, KOTOPBIE OH BHITIOJHSIET;
2) NpoAOKUTH (OPMHUPOBATH yMEHUE pabOTaTh ¢ TaOIMIIAMH, MHUKpOIpEnapaTamu,

CXEMaMH U JOIIOJIHUTCIBbHBIMH HCTOYHHNKAMN I/IHCI)OpMaI_II/II/I;
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3) dopmupoBaTh ymMeHUE OOBACHATH 3HAUEHHE W POJIb KOPHS [JIsi OoOecredeHus
MIPOLIECCOB KU3HENEITEIBHOCTU PACTUTEILHOIO OpraHu3Ma.

Pe3yabTarsl 00yueHust

JAUYHOCNIHblE

L Pa3BUTHUC CITOCOOHOCTH o6yqa}onmxc;1 K CaMOO6p3.30BaHI/IIO;

L AKTUBHOC Y4AaCTHUC B PCIICHUHU 3a1a4 OMOJIOrMYECKOM HaIlpaBJICHHOCTH
MemanpedMeMHble

L YMCHHC OIINChIBATH O0OBEKTEHI 10 3aJITaHHOMY IIJIaHY,

L YMCHHUC BBIABJIATE IMPUYHWHHO-CIICACTBCHHBIC CBA3HM MCKOAY CTPOCHHCM H

(YHKIIMOHMPOBAHUEM PACTUTEIBLHOTO OPraHU3Ma;
o CaMOCTOSITENIbHO (POpMyIUpOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTam
IIPOBEAEHHOTO HAOIIOIEHUS
npeomemmble
o XapaKTEepHU30BaTh KOPEHb KaK OpraH pacTE€HHUs, BBIACISAS B HEM paziu4HbIC
YPOBHU OpraHU3allMN: TKAHEBBIN, KIE€TOUYHBIN;
o XapaKTepU30BaTh MPOLIECCHI KUZHEAECATEIbHOCTA PACTUTEILHOTO OpraHru3Ma:
MOTJIOIIEHHUE BOJIbl, MUHEPAJIbHOE MUTAHUE PACTECHUMN;
o BBITIOJIHSTH JJA0OPATOPHBIE pa0OTHI 110 MOP(OJIOTUN PACTEHHIA.
Tun ypoka: KOMOMHUPOBAHHBIN.
OobopynoBaHme: pa3gaTOYHbIN MaTEpHUall, MUKPOIIPENAPATHI, TPOEKTOP.
®opmbl padoThl: (poHTANIbHAS, TPYIITIOBAs, WHIUBUTyaJIbHASL.
Xoa ypoka
1. Oprasnu3anuOHHO-MOTHBAIMOHHBIH TaN
Yuutenb BBIBOAUT Ha HKpaH MpoekTtopa (parmeHT Bujcoposmka [64]. 3arem
opraHuzyeT (GpoHTaIbHYIO Oecely C OOY4YaloIIMMUCS C IIEbI0 BBIICICHUS OCHOBHBIX
(GyHKIIMIA, KOTOPBIE BHITIONHSAET KOPEHBb B PACTUTEIILHOM OpTaHU3ME.
Bonpocuwt 0ns 6ecedwbi:
1. Ecnu cpaBHUTH (PYHKITMOHAII PACTUTEIHHOTO OPraHU3Ma C JIOMOM, TO Y€M B ITOM

ToMe SIBIIIeTCs KopeHb? (Dynoamenm.)
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2. Kakue (yHKIMU BBIMOJHAET KOPEHb B pacTUTENbHOM opraHusme? (Onopuas
QYHKYUs; noueenHOoe NUMAHUe pACMeHUs 3a CYEMm NOo2IoWjeHUss U3 No4ebl 600bl C
PACMBOPEHHBIMU 8 Hell MUHEPATbHbIMU 8euieCmeamu, npogedeHue geuecmes K nooezy.)

Yyutenr 00001Ia€T TMOJTYYEHHBIE OTBETHI M (OPMYIHUPYET BBIBOJ: KOPEHb
3aKpEIUISIET PACTEHUE B IOYBE U OCYILECTBIIIET BOJHOE U MUHEPAJIbHOE MUTAHKE.

2. IlpoueccyajibHO-COAEPKATEIbHbIN ITAI

[TocMoTpeB BuaecoponMK ypoka «3oHa KOpHsA. KopHeBble Bojockm» [64],
oOy4JaronIuecs: 3HaKOMSITCS C 0COOEHHOCTSAMH MUKPOCKOIIMYECKOTO CTPOEHUS! KOPHSI.

3aoanue obyuarowumcs:

1. U3yunre cxemy «OcHOBHbIE 30HbI KOpHS W ux OQyHkuun» (Pucynok 17).

YcTaHOBUTE COOTBETCTBHE MCKY 30HaAMU KOPHA U (l)yHKI_[I/ISIMI/I, KOTOPBIC OHU BBLITIOJIHAIOT.

3anonnute Tabauiy «OcodeHHOCTH (PYHKITMOHUPOBAHMS KOpHs» (Tabnuia 18).

\

FOHA NMPOBC/ICHHUA

‘ NOCTYILICHHE B KOPCHB BOJIbI
M MHHEPATBHBIX BEHICCTR
SUHA BratRinaim ‘ JAUIMTA BCPXYIIKH KOPHS
3 ; ‘
)

KOPHEBLIC BOIOCKH VBE/IHYCHHE KOPHSA B JUIHHY

30Ha pocTa

30Ha JICJICHHA E NOAHATHE BOJBI B CTCOCB

T KOleL‘BOﬁ HYCXJTHK

Pucynok 17 OcHoBHBIE 30HBI KOpHS U UX QYHKIUH [65]

Ta6muua 18 — OcobenHocT! GYHKIMOHUPOBAHMS KOPHS

DyHKuUA Pacuu¢poska Kak Benymasi TkaHb B Ocobennoctu
KOpPHSA AOCTUTAETCS peanu3anuu TKAHU
byHxuun

7 3,[[601: " JaJIEC KYPCUBOM IIOKA3aH MPUMCEP 3alIOJITHCHHUA Ta6J'II/II_ILI



96

OnopHas ObecrieunBaeT 3a cuém | ObpazosamenvHas Cocmoum u3
3aKperieHue yeenudenus MeNKUX
pacTeHus B [I0UBE | pasmepa u MOHKOCMEHHbIX

Konu4uecmada K1emoK
KopHell

Munepanvnoe u | ObecneunBaeT brazooaps 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 OOydaluecs T10J] PYKOBOJICTBOM YUHUTENS
KOPPEKTUPYIOT 3aIl0JHEHUE OTIEIbHBIX rpad TaOIuLIbI.

2. Paccmorpure mukponpenapat «lIpomonbublii cpe3 kopHsa». CaenaiiTe pUCyHOK B
TeTpagu «MUKPOCKOIIMYECKOE CTPOCHHE KOPHS», yKa3aB OCHOBHBIE 30HBI KOPHS U
(GyHKIHMH, KOTOPHIE KaXKJasi U3 HUX BBITIOJHSIET.

Memoouueckuii kommenmapuii. MOXXHO POBECTH JTabopaTopHyto padoty. [Tpumep
odopmiieHus: IpecTaBieH B pasaene 5.3 «MeToanyeckue KOMMEHTapUH K OPTaHu3aluy U
MIPOBEJCHUIO JTa0OPATOPHBIX padOT» TaHHBIX METOAUUYECKHX PEKOMEH AL,

3. OueHo4HO-pedIeKCUBHBII dTAI

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

3aoanus ons obyuarowuxcs:

1. ITognuuivte Ha3BaHUE 30H, MPEACTABICHHBIX HA PucyHnke 18.
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Pucynox 18 CtpoeHue 30H KOPHS 1O MUKPOCKOTIOM [66]

2. OrmerbTe Ha pucyHKE 19 OCHOBHBIE 30HBI KOpHsS. B ciydae 3aTpynHeHUs

paccMOTpUTE €€ pa3 CXeMy Ha pUCyHKe 17.

Pucynox 19 Ilpopacrarormiee cems [66]

[Toq pykoBOACTBOM y4HTENs, oOydarommecss 00OOIAOT IMOJyYeHHBIC 3HAHUS M

3aMoJHSAOT nacnopt kietku (Pucynok 20).
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OcHoOBHBIE CTIPYKTYPHBI€ 3JIEMEHTBI H HX @_\’HI\'I]I]II

CI])OEHHC KJICTKH PAacTCHHA
Ne Ha Hasgarnue | OyHKUMM

pUCYHKe

1

1
2
3
4

5

Knertka pacnionoxeHa no "agpecy'':

Txans
3ona
Opran

OcHoBHAS PYHKIHA KIETKH

Pucynoxk 20 CtpoeHue KJIETKH BCachIBarOLIEH 30HbI KOpHS [66]

Takum 0o0pa3oM, B XOJI¢ BBINOJIHEHUS MPEACTABICHHBIX 3aJaHUN y 0Oydaroniuxcs
chopMupyeTCs MPeICTaBICHUE O POJIM OTAEIBHBIX 30H KOPHSI B OCYIIIECTBIICHUH ITPOLIECCOB
KU3ZHEJIEATEIbHOCTH PaCTUTEILHOIO OPraHU3Ma.

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

1. Yro Oyner, eciiv NOBPEIUTH BEPXYLIKY KOPHS?

2. Ilouemy KOpeHb pacTET BHU3?

3. CymmapHas JUIMHA BCEX KOPHEH YETBIPEXMECSYHOI'O PACTEHUsS O3UMOU pPKHU
coctaBisier Oosiee 619 kM (Cc y4€TomM KOpPHEBBIX BOJOCKOB). llouemy mnnHa KopHeEu
pacTeHus, OOMTAIONIEr0 B YCIOBUSAX HEAOCTATKa BObI, KaK MPAaBUIIO, HAMHOTO 0OJIbIIE, YEM

pa3Mep HaI3eMHOM YaCTHU 3TOT0 pacTeHUs?

Ypok 2. Oco0eHHOCTH BHYTPEHHET 0 CTPOCHUS JIUCTA B CBSI3H C
BBINOJIHAEMbIMU QYHKIMAMHA
Heab: chopmupoBarh mnpenacraBieHue 00  OCOOCHHOCTSAX  CTPOCHHS U
(GYHKIIMOHUPOBAHUS JIUCTA.
3agaum:

1) HU3Yy4YUTH 0COOEHHOCTH CTpOCHUA JINCTA B CBA3U C BBIIIOJTHACMBIMHA (bYHKHHﬂMH;
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2) mpoJoKUTh (POPMHUPOBATH YMEHUE paboTaTh ¢ TabauLaMH, MUKpOIpEnapaTaMmH,
CXEMaMH U JIOMOJHUTEIbHBIMI UCTOYHUKAMH WH()OPMALINH;

3) OOBSICHATH, 3HAYEHUWE M  POJb JIUCTa i1 OOECHEYeHHs]  IPOLIECCOB
KU3HEIEATEIbHOCTH PACTUTEIBHOTO OPraHU3Ma.
Pe3yabrarhl 00yuyeHus:
JIUYHOCMHbIE
o IUIJAHUPOBAHWE JEWCTBUM B HOBBIX CHUTyallUsiX HAa OCHOBE 3HAHUU

OMOJIOTMYECKUX 3aKOHOMEPHOCTEI;

o OpUEHTAaLs Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MTPEICTABICHHMA
Memanpeomemmbie
o yMeHHE paboTaTh ¢ OHOJOrMYecKoM HH(pOpManuen, NOJydYeHHOU U3

pa3IMYHBIX UCTOYHUKOB HH(POPMAIIIH;

o yMeHue 00001aTh [JaHHbIE, MPEACTABICHHBIE B Ppa3JIMYHOM BHJIE:
rpaduyeckom, TaOJIMYHOM, TEKCTOBOM;

J YMEHHE IJIaHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, ONPEAEISITh CBOIO
POITb, paCIPECISITh 3314l MEXKIY WICHAMU KOMaH IbI

npeomemmble

. XapaKTepu30BaTh JIMCT KaK OpraH PAcTECHUs, BBHIACNAS B HEM pa3iIHyHbIC

YPOBHU OPTraHU3alMN: TKAHEBBIN, KJIETOYHBIN;

o OTHCHIBATH CTPOCHUE M JKU3HEACITEIPHOCTh PACTUTEIIBHOTO OPTraHu3Ma;
o XapaKTEepU30BaTh MPOIIECC BO3IYIIIHOTO MUTAHUS PACTECHUS;
o NPUMEHSTh OMOJIOTUYECKHE MOHSTHS: (HOTOCUHTE3, Me30(UIUI, COCYIUCThIN

IIy4YOK, KOXKULIA, YCThULIA;

J BBISBIIATh IIPUYMHHO-CIICACTBEHHBIE CBSA3M MEXKAY CTPOCHUEM JIUCTa 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-MOTHBALIMOHHBIN JTAI

Yyuutenb opranuszyer oeceny:

1. I3 kakuxX CTPYKTYp COCTOUT PACTUTEIbHBIA OPTaHU3M?

2. KakoBa ocHoBHas ¢hyHKIHS TcTa’?

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

Yyutenb, 0000mas OTBETH 00yYaronuxcsi, (GOpMyIHPYET BBIBOA: JHUCT — 3TO
KBapTUpPa, B KOTOPOW MPOUCXOIAT TAKUE OCHOBHBIE MPOLECCHI KU3HEACATEIbHOCTH, KaK
JIbIXaHHE, BO3YIIIHOE MUTaHUE — (DOTOCUHTE3.

2. IlpoueccyajibHO-COAEPKATEIbHBIN ITAI

Memoouueckuii kommenmaputi. Knacc nenutcs Ha rpynmbel. Kaxkngas rpyra
MOJIy4YaeT OMUCAHUE OJHOTO U3 OMBITOB, MPOBOAUMBIX C IEJIbI0 U3YUYCHUS 0COOCHHOCTEH
dboTocuHTe3A.

OO6yuaronuecss 3HaKOMSITCSL C JOTIOJIHUTEIIbHBIMU MaTepuaiaMu, B KOTOPBIX JaHbI
OTIMCAHUS OIBITOB, TPOBOJAUMBIMU PA3TUYHBIMU YUEHBIMUA B Pa3HbIC UCTOPUYECKUE DIIOXU:

1. An baruct Ban I'enbmont (1579-1644 T1.) mpoBomuin cienyronuii onbiT. OH
BBIpaIIMBAJl B OpaHkepee By B ropiike. [lepen Hauamom ombiTa YU4€HBIM B3BECHJI BEC
rOpIlKa, TOYBbI U OT/IEJBHO Ca)XEHIIa IepeBa. B TeueHnH MATH JIE€T UCCIIeA0BaTENb MOJIUBAIT
JepeBO BOAOM. 3aTeM CHOBA BCE B3BecH. OKa3anoch, YTO BEC UBBI YBEIUUYWIICS Ha 74 KT, a
ITOYBBI YMEHbIIMICS Ha 60 T.

2. Ixo3ed Ilpuctou B 1771 romy mpoBEN CIEAYIOMMI OIBIT: MOMECTHI MBI U
pacTeHHE B OJIMH 3aKPBITBIA COCY/l, @ B IPYrod TOJILKO MbIIIb. (OKa3aloch, 4TO B COCY/JIE
r7e ObUIO pacTeHHE, MBIIIL BDKWIIA B TEUCHHE JTHS, @ HOUbIO norubana. B cocyne, rae He
OBLIIO pacTeHus1, OHA Morubdasna B TeYeHNE HEKOTOPOTO MTPOMEKYTKA BPEMEHHU.

3. K.A. Tumupsizen (1843-1920 r.) moMecTu1 pacTeHHE HA HECKOJIBKO JHEH B TEMHOE
MeCTO. 3aTeM Ha OJHOM U3 JINCTHEB 3aKPEMU HEMPO3paYHbIE MOJIOCKU U MOCTABUII €r0 Ha
ceet. CrycTst Tpu 9aca, cpe3all JINCT U CHsUT ¢ Hero nosiocku. [locnenoBarensHo 06paboTan
ATOT JIUCT: KUIISITKOM, TOPSYUM CIIUPTOM U PACTBOPOM io1a. BeUin moy4deHbl ClaeayoIme

pEe3yJIbTaTHhI:



101

A) yacTp JMcTa, KoTopas Oblila 3aKpbhITa OT CBETa, HEMHOI'O OKpacujiach HOJIOM B
JKEJITBIN 1BET;

b) oTKpbITasd 4yacTh JIMCTAa OKpAaCUJIach 10JIOM B CUHUM IBET.

Kaxxnas rpynna 3HaKOMUTCS C OMMCaHUEM OIbITa U GopMynupyeT BbIBOJ. [locie
00CYXIeHHsI PE3yJIbTATOB, MOJIYYEHHBIX B IPyIIax, yYuTeIb 0000IIA€T OTBETHI U IOMOTaET
oOydaronumcsi caenatbh BbIBOABL. [Ipy 3TOM oOuYeHb BaXXKHO H30€XKaTh YHNPOIIEHHOU
TPaKTOBKH (POTOCHUHTE3a, UCKAXKAIOIIEH CYIHOCTh TaHHOTO 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
BHUMaHUE y4alluxcs Ha CICAYIOIIUE MOMEHTHI:

1. Jns npoTekanus mporecca GoTocuHTe3a HEOOXOAUMBI BOJIa, YTICKUCIBIN Ta3 U
sHeprus cBera. ICTOYHUKOM cBeTa MOXKET ObITh HE TOJIbKO COJHIE, HO U HCKYCCTBEHHOE
OCBEIICHHUE.

2. CHayana pacTeHHMs YJIaBIMBAIOT HEPTHUIO COJIHEUHOrO (MJIM HCKYCCTBEHHOTO)
CBETa U IMPEBPAIAIOT €€ B XUMHUYECKYIO 3HEepruto. [Ipu 3ToM BbIAEISETCS Ta3 KUCIOPO/,
HEOOXOAMMBIN TSI IbIXaHUSI )KUBBIX OPTaHU3MOB.

3. Houbto B KJIETKaX pacTeHUil oOpasyercsi (CUHTE3UpyeTcs) rioko3a. YacTe 3Toi
TJIFOKO3BI MIPEBpAIlaeTCsl B KpaxMall U 3amacaeTcsi B KIyOHsIX, MJ10/1aX, CEMEHAX PacTeHHI.
Jlpyrasg 4acTb B BHJI€ BOAHOTO pacTBOpa MOCTYIMAET K PA3JUYHbIM OpraHaM M TKaHSIM
pacTeHusl.

Jlanee y4uTenb OpraHuszyeT TPYNIOBYIO PabOTy C MOCIEAYIOIUM KOJIJIEKTUBHBIM
00CYXKIEHUEM.
3aoanue ona cpynnwt 1

1. I3yunTe BHEIIHEE CTPOEHHUE JIMCTA 110 CXEME Ha pUCyHKe 21. YKaXuTe OCHOBHBIE
CTPYKTYpBI JIUCTA HA repOapHOM Marepuayie WIM Ha KaKOM-JIM0O KOMHATHOM PACTEHHH.

3apucyiiTe JIUCT pacTeHUS B TETPAJIU U CACIIANTe HEOOXOANMBIE MTOAIHUCH.
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Jluctosas nnacrtuHka

Pucynox 21 Buemnee crpoenue nucta [67]

2. OmummTe GYHKIMA OCHOBHBIX CTPYKTYP JIHCTA.

JIucroBas miacTUHKA:

Kuaku:

Yepewmok:

Memoouueckuii kommenmaputi. Y4IUuTeab TpeajiaraeT 00y4aronuMcsl CXeMaTUHIHO
3apUCOBaTh CTPOCHUE JIUCTA, MOAMUCATh €r0 OCHOBHBIC CTPYKTYPHBIC YAaCTH C YKa3aHUEM
ux (Qysakmuu. [lo pesyapTaTam rpynmnoBoid paOOThl  MPOBOJUTCS  OOCYKICHUE,
KOPPEKTUPYIOTCSI OTBETHI.
3aoanue ona cpynnei 2

1. 3yuute BHyTpeHHee cTpoenue aucta (Pucynok 22). 3anoanute Tadbmuity « Turbl

TKaHel JucTa u ux GyHkun» (Tabmumna 19).
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Mexanudeckue s Cocyim amcra

BOJIOKHA

CuroBujiHBIE
TPYOKU

Hunka
Cronbduarasn JAaucTa
TKaHb
Bepxussa
KOMXHua
I'youaras
TKaHbL
Hmxnasn
. : KOMHIA
Bosayxonocusre o !.ﬂ i T, === 2 T~ 3aMbIKa0UIe
IOJIOCTH . Yernuna KJICTKH

Pucynok 22 Cxema BHyTpEeHHEr0 CTpoeHHUs JucTa [68]

Ilpumeuanue. I'ybuatas u crojsOuyaTasi TKaHb JIUCTa MPEICTABISIIOT COOOM BapHUaHTHI
OCHOBHOH TKaHHU. B nuTepaType Takke UCIOIb3YIOTCS TEPMUH ME30ULL.

Tabnuna 19 — Tunsl Tka"e# 1ucTa U uX QyHKIIUU

Tun Tkanu Yro obpasyror DyHKIUH
Ilokposnas BHEWIHSISL YACMb TUCMA — 3awuwaem HympeHHIO 4acmy JUCma Om
BEPXHSSL U HUNCHAS KONCUYA HeONa2onpusmHo20 6030€liCsUsl OKpyscaroujeli
(anudepmuc, snudepma) cpeovl; yuacmeyem 6 2a3000MeHe U UChapeHuu

OcHo8Hast MKAHb | MAKOMb AUCMA MedHcOy 08yMs | pomocunmes, 2a3000MmeH
(cmonbuamas u CROSAMU KOHCULDL

2ybuamas)
IIposooswas 6 cocmaee cocyoucmo- npogeodeHue 800bl U pacmeopEHHbIX  Hell
BOJIOKHUCTNO20 NYUKA (HCUTKU) | MUHEPATbHBIX COJlell K TUCTY,
npoeedenue pacmeopa OpeaHuyecKux eujecmes
om aucma
Mexanuueckas 6 cocmase cocyoucmo- MeXaHu4ecKas no00epiHcKa MASKUX MKaHeu

BOJIOKHUCMO2O0 nyYyKa (Z)fC‘M./ZKM) Jaucma, e2o Kapkac, npudaiom JUcCmy npo4vHOCmbs

u ynpy2ocmo
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3aoanue ona cpynnwvt 3
1. PaccMoTpuTe CTpOEHHE HIDKHEN KOXKULBI TicTa (PucyHok 23). 3apucyiite o1HO U3

YCTBHIL.

PC.YH(‘)K 3 KnpaaT'«Kgﬁcnu;;Hc‘;a; [‘63]
2. Ucnonb3yss TekCcT ydeOHWKA, OMUIIUTE OCOOEHHOCTH CTPOEHUS YCTBUYHOTO
amnmapara, CBsI3aHHBIE C €r0 QYHKIIUSIMH.
3aoanue ona cpynnot 4
1. Ha pucynke 24 mpeacTaBiieH OKpaIllEHHBIM MHUKpompenapar «JIuct xamemnumy.

BcraBbTe HOMCpa, KOTOPbIMH 0003HAYECHBI:

L] — koxwuna, L1 — cocymuctsiii mydyok, L] — cronbOuarast Tkanb, [1 — rybuaras TkaHb.

" . ae Ao
a8 taed "“...9'_ '\.‘\".J\

LA 1 ¢ "y
ARACH I \\’ 'm

Pucynok 24 Mukponpenapar «JInct kamenun» [70]
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2. Uzyuute pucyHok «Cxema nepeMelIeHHUs OCHOBHBIX BEIIECTB B JIMCThIX»
(Pucynok 25). Ykaxute, CTpeliKaMHd Kakoro IBeTa (KpacHOIro, CMHET0 WM 3eJIEHOTO0)
MOKAa3aHO MEPEIBUKECHHUE PA3JINYHBIX BEIIECTB B JIUCTE:

A) niepeMeIeHue BOIbI

b) nepemenienue yriekucaoro rasa

B) nepemenienue kucnopoaa

m‘"l"'!‘lﬂg'l' 'I]‘\nmm Sxan:

l'ybuaras

TKaHb

3aMsIKawonme Koxnua

Pucynok 25 Cxema nepeMenieHnsi OCHOBHBIX BeIIeCTB B jaucte [71]

3aoanue ona cpynnul 5

1. IToBepXHOCTh JUCTHEB PA3JIMYHBIX BUAOB pAaCTEHUH HeoauHakoBa. OHa MOXKET
OBITH TJIQJKON, MOPIIUHUCTOMN, KICHKOW, UMETh BOCKOBOW HAJET, YEHIYWKH WU JPYTHC
0coOeHHOCTH. PacTeHust mproOpeTaroT 3TH 0COOEHHOCTH, IPUCIIOCAOINBASACH K YCIOBUSIM
OKpYyKarolen cpenbl. PaccMoTpuTe n3oOpakeHust TpEX pacTeHMI: KpaluBbl, y3aMOapCcKon
(buanku (CEHIOIMN) U BepOCHBI. Y KaXIOT0 U3 HUX HA MOBEPXHOCTH JUCTHEB MUMEIOTCS
BOJIOCKH — OCOOBIE€ BBIPOCTHI KJIETKM KOXHIBI JHcTa. Onpenenure, Kakyr (QYHKIHIO

BBIMOJIHSIOT BOJIOCKH KaXKJI0TO U3 ITUX paCTeHUI. BriuimTe OTBETHI B CTPOKY 3.
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1| Kpanua nBypomHas Y3ambapckas ¢puaaka BepOena

2

3

4 | 3anonusemcs nocne | Bonocku markue, y | OtaenbHbie XpYIIKHE
npoumeHnus meKcma | HEKOTOPBIX COPTOB | BOJIOCKH, TIOJIbIE BHYTPH;
«llouemy Kpanueéa | 00pa3yloT  JOCTAaTOYHO | MPH 00J1aMbIBaHUHT
oreocemes? T'YCTYIO OMyIIEHHOCTD BBIICTISIIOT ~ apOMAaTHYIO

Naxy4yro KHUAKOCTb
5

Ipumeyanue: MIMIOCTPATUBHBIN PsIJI COCTABIIEH 110 MaTepuaiaM OTKPBITBIX HHTEPHET-PECYpPCOB

2. IIpounTaiite TekcT «Ilouemy kpanuBa #AKETCA?». 3aNOJIHUTE TYEHKY B CTPOKE
4, onrcaB CTpPOEHUE BOJIOCKA KpanuBbl. OTBETHTE HA BOIIPOCHI MOCIIE TEKCTA.
Texcr. [louemy kpanusa xxércsa?
Bpsin nu HaitA€TCss XOTh OJMH YEJIOBEK, KOTOPBIN Obl HU pa3y HE OXKErcs O KparuBy.
O xapakrepe 3TOro pacTeHHsl TOBOPUT JaXe €€ BUAOBOE HA3BaHUE — KpaluBa KIydas.
[Ipo3padnble BOJOCKH Ha MOBEPXHOCTH JIMCTHEB U CTEOJIEH 3TOT0 paCTeHUs XOPOIIO BUIAHbI
0e3 ynsl 1 MUKpockona. Ho 4ToObl OHATH, YTO MPOUCXOIUT, KOTJA Mbl HEOCTOPOKHO
3aJleBaeM KpaluBy, HEOOXOAMM MHKPOCKOI. JKryduil BOJIOCOK MOXO0X Ha XPYHKYHO

3aMassHHYIO aMITyJTy ¢ TOHKOM MePeMbIYKOM U KPOIIIEYHBIM IIapuKoM Ha KoHIle (PrucyHok 26).
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——LV

Pucynox 26 XKryumnii BOIOCOK KpanuBbl AByJOMHOM. CHUMOK ITOTIaJl B YUCIIO JYYIIUX PadorT,

IIPEJCTaBICHHbIX Ha MeXyHapoaHbli KOHKYypc MukpodoTorpaduu B 2012 rony Nikon Small World
2012 [63]

BHyTpu HaxomuTCs IKUIKOCTh, MpPEACTaBIAIONIas COOON CIOXKHYIO CMeCh —
HACTOSIIMN OOKUTAIONTUN «KOKTEHIby. Ocobas posib MPUHAMICKUT JIBYM BEIICCTBAM:
MYpA8bUHOU KUCI0Mme, BBI3BIBAIOIIECH XUMHUYECKUWA OXKET, U cUCmamuH)y — OIHOMY H3
TJIABHBIX DJIEMEHTOB, BBI3BIBAIOIIUX AJUIEPTUUECKYI0 peakiuio y uenoBeka. I[lpu
CONIPUKOCHOBEHUH C KOXKEW )KMBOTHOTO IIAPUK JIETKO OTJIAMBIBAETCS, OCTPBIE Kpasi aMITyJIbI
MPOKAIBIBAIOT KOXKY. MSsTKoe OCHOBaHHME BOJIOCKA TYT K€ cpabaThiBaeT Kak Pe3nHOBas
rpylia, BIPHICKUBAS SIIOBUTYIO KUJIKOCTh B PaHKY.

OO6XErmmch 0 KpanuBy, HE pyraiiTe pacTeHHE — OHO HE HamaaaeT, a 3alluIacTcs.
3anoMHHTE, KaK OHO BBITJIAIUT U 00XOJIUTE CTOPOHOM.

A. Halimute B Tekcre mH(pOpMaIuio, OOBICHSIONIYIO MPUHIMI PaOOTHI JKTydero
BOJIOCKA KPaIuBBbl.

b. Kak cBenieHnst 0 cocTaBe Krydei >KUJIKOCTH MOTYT IMTOMOYb YMEHBIIIUTD KCHUE
MIOCJIE KOHTAKTa C KparnuBoi?
3aoanue ona zpynnot 6

[IpounTaiiTe 3anKCh, CACIAHHYIO YUYEHUKOM B IOJICBOM THEBHUKE IO BPEMS JIETHEU
3KCKypcuu. OTBEThTE HA BOIIPOCHI.

«18.07.2023, 12.35 4. HeGo 6e3001a4uHO€, BETpa MOUYTH HET.


https://www.nikonsmallworld.com/galleries/2012-photomicrography-competition
https://www.nikonsmallworld.com/galleries/2012-photomicrography-competition
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B mongens Temmeparypa Bo3ayxa mnoaHsuiach Ao +25°C. Mbl pemmim clenath
OCTaHOBKY U HEMHOI'O OTIOXHYTbh IIOJ PACKUIUCTON KPOHOU cTaporo kiéHa. Kak xopomio,
YTO KPOHA JIepeBa Takasi TycTasi — y MOJHOXbs CTBOJIA MPOXJIaJHas TeHb. ECiii MOCMOTpETh
BBEPX, JIUCThS AE€PEBA HAIIOMUHAIOT MO3auKY.»

1. O6BsicHUTE, TOYEMY TTOT00HOE PACTIONOKECHHE JINCTHEB B POCTPAHCTBE MOTYIHIIO
Ha3BaHUE «MO3aukn»? biaromapst Kakoi 4aCTH JIUCT MOKET U3MEHATh CBOE MOJIOKEHHUE T10

OTHOIICHHUIO K MMagar0onuM COJIHCYHBIM nyan?

2. KakoBo 3HaueHHE JIMCTOBOM MO3auKH i pactenuil (Pucynok 27)?

Pucynoxk 27 JlucroBas mo3anka aepesa [72]

3. OueHo4Ho-pedieKCUBHBIN ITAIl

[To pe3ynbraram rpynmnoBoi pabOThl YUUTENh OPTaHU3YET 0OCYKIEHUE U TIOMOTaeT
y4aluMcs HAalTH U UCTIPAaBUTh BO3MOKHBIE OIIIMOKK B OTBETaX.

4. JlomamniHee 3aaHue

1. Uzyuute pucynok «CTpoeHHe yCThHIIa U 00pa3yroux ero kietok» (Pucynok 28).

3anoaHuTe «MAaCIIOPTHBLIC TAaHHBIC» paCTHTeHBHOfI KIJICTKH.
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DI'[:}CIEHHE YCTeMLUE M DEpE?ﬂy‘HDLU,HX 2ro KkneTok e Ha HazsaHue | DyHHEULMK

pMCYHHE

1

2
3
a

YCTEMUE PACNONoHEHEl MO "agpecy”:

THaHB

Cpran

OcHOBHEA dYHHLMA YCThML,

Pucynok 28 Ctpoenue ycTbuiia 1 00pa3yrouux ero kietok [73]

2. llouemy cTpoeHHE JMCTa BO MHOIOM 3aBHUCUT OT YCIOBUH ITPOU3PACTAHMS

pacTeHuii?

Tema «Tpancnopr BemecTs B paCTeHUID)
Ypok 3. CBsi3b KJIETOYHOI0 CTPOEHUsI cTedJIs ¢ ero QyHKIHAMHA

Hean: chopmupoBarh mpeactaBieHue 00 OCOOEHHOCTSAX  CTPOCHHUS U

(YHKIIMOHUPOBAHUS CTEOIIA.

3apaum:
1) u3y4nTh 0OCOOEHHOCTH CTPOEHUS CTEOIISI B CBS3H C BBITOIHIEMBIMU (DYHKLIUSIMH;

2) mpoAOKUTH (GOPMHUPOBATH yYMEHUE pabOTaTh ¢ TAOJIMIIAMH, MHKpOIpEnapaTamu,

CXCMaMH;
3) ¢opmupoBaTh yMeHHE OOBSCHATH 3HAYCHHUE W POJIb CTEONIS IS OOeCIeUCHHS

IMpOHECCOB ) KUBHCACATCIIbBHOCTU PACTUTCIIBHOTO OPraHru3ma.

Pe3yabTatbl 00yueHus

JUYHOCNIHblE

° yMEHHUE aJIeKBaTHO OIICHUBATh U3MEHSIONINECS YCIOBHsI Y4eOHOM 3a/1a4u;

L AKTHMBHOC y49aCTUC B PCIICHUMA 3a1a4 OMOJIOrNYECKOM HaIIpaBJICHHOCTH,
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J OpHMEHTALMs HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IIPEACTABICHAN
Memanpeomemmbie

o YMEHHE 3aIlIOMUHATh U CUCTEMATU3UPOBATh MOJYYEHHYIO HH(POPMAIIHIO;

o YMEHHE NTOHUMAaTh U HMCIIOJIb30BaTh MPEUMYIECTBA KOMaHIHONW pabOThl MpH

PCUICHUHU KOHKpCTHOﬁ OMOJIOTHYECKOU 3aJa4n,

o YMEHHE COCTABIIATH OMMHMCAHNE OOBEKTOB MO 3aJJaHHOMY IUIAHY
npeomemuble
o XapaKTepHU30BaTh CTEOCTh KaK OpraH PacTEHUS, BBIICAS B HEM Pa3IMIHBIC

YPOBHHU OpraHU3alINHN: TKaHeBLIfI, KHGTOquIﬁ;

L OIIUCBIBATL CTPOCHHUC U ) KU3HCACATCIbHOCTD PACTUTCIIbHOI'O OpraHU3Ma,
L XapaKTCPHU30BaTh IIPOLCCC TPAHCIIOPTA BCIICCTB B PACTUTCIIBHOM OPraHHU3MC;
L CpaBHUMBATh BapHUaHTbl CTPOCHHA OJHOIO M TOI'0 XC OpraHa paCTCHUA U

CBS3BIBATh OCOOCHHOCTH CTPOCHHMSI OPTaHa C BBITIOJIHSIEMBbIMA UM (DYHKITUSIMU.

OobopyaoBaHme: pa3gaTOYHbIN MAaTEPUAJl, MUKPOIIPENAPATHI, IPOEKTOP.

®opmbl padoThl: (pOHTANIbHAS, TPYIIOBAs, UHANBUyaIbHAS.

Xoxa ypoka

1. Oprann3aunMoOHHO-MOTHBALIMOHHBIN JTAI

Yuutens opranuzyert 0eceay ¢ 00y4JaromuMucs:

1. Ecnu cpaBHUTH PYyHKIIMOHAJI PACTUTEILHOIO OpraHu3Ma ¢ JOMOM, TO YEM B 3TOM
nome siBnsieTcst credens? (Jlugpm unu necmuuya.)

2. 3a cuéT 4yero oCymiecTBISICTCS POCT pacteHusi? (Pocm obyciosnen ysenuuenuem
KOIUYeCcmaa u pazmepos Kiemokx.)

3. Kakas TkaHb OTBedaeT 3a mpouecc pocra pacrenus? (Pocm pacmenus
obecneuusaemcs 00pa306amenbHOU MKAHBIO — MEPUCEMOILL. )

3. Tlouemy cTebenb Ha3bIBAIOT OCEBBIM OpraHoM pacteHus? Kakue (yHKuuu oH
BBINIOJIHSET? (OnopHyto, mpancnopmmuyio, 3anacarouyio.)

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

cTels paCTCHHUA B CBA3U C BBIIIOJHACMBIMHA (bYHKHHHMH.
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2. IlpoueccyajibHO-COAEPKATEIbHBIN ITAI

OOyuaromuecs BBIIONHSIOT J1a00paTopHyo paboTy «BbisBIeHUE TEpeIBUKCHHUS

BOJAbl M MHUHEpAIbHBIX BEIIECTB B JpeBecHHe» (cM. paznen S5.3. «Meroauueckue

KOMMEHTApUHU K OpraHu3alii 1 MpOBEJCHUIO JaOOPaTOPHBIX padboT).

[To oxoHuanuu pabOTHl yuWTENb MpeajaraeT OO0y4aroUIMMCs Ha3BaTh KIIIOUEBBIC

CTPYKTYpBI, OTBEUAIOIIHE 3a TPAHCIIOPT BOABI B pacTeHuU. (Cocyoul (mpaxeu) u mpaxeuosl

opegecunul.)

B xone nmocnenyromieit mapHoit paboThl 00yJarOITHECs BBHITTOTHSIIOT 3a1aHUS YIUTEIIA.

3aoanus ons pabomuvl 00YUAIOWUXCL:

1.Onpenennite OCHOBHBIE HAMPABIEHUS pOCTa CTEOJISI U PACIIOIOKEHUE MEPUCTEM B

HéM (Pucynok 30). 3anonnute Tadbmuiy «Poct pactenus» (Tadiauna 21).

Pucynoxk 29 Poct pactenus [74]

Tabnuma 21 — PocT pacrenus

OcHOBHbBIE HaNPaBJIEHUsI POCTA
credis

Pacnosioxkenne Mepucrem

Ha3Banus MEPUCTEM

Beepx

HAa KOHYe nobez2os

aliluKaJIbHas

B 6ok

GHYMPU 0CEBbLX OP2AHOB

JlaTepajibHas

2. OTMeThTE pacoiokKeHue OCHOBHBIX MepUcTeM Ha nodere kpanussbl (Pucynok 30).
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Pucynoxk 30 [1o0er kpanuBbl ABYJOMHOM (3KI'y4eil)

3. Ucnonb3ys Pucynku 31 u 32, cpaBHUTE N300pakeHHsI CPE30B cTe0JIei pacTeHni

Pa3HbIX ) KU3HCHHBIX d)OpM

KOMMUA
8 +— npobka

fpeBecuHa

Pucynox 31 Cpe3 cTebns npeBecHoro pacteHus [75]
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KOMHL3

Pucynox 32 Cpe3 cte0ist TpaBstHUCTOTO pacTeHus [76]

Opranusyercs rpymmoBas padora ¢ pucyHKoM: rpymmna | — pucyHok «Cpe3 creduns
apesecHoro pacreHus» (Pucynox 31), rpynmna 2 — «Cpe3 cTediist TpaBIHUCTOIO PACTEHUSD)
(Pucynox 32).

3adanus no epynnam:

1. PackpacbTe pUCyHKH ONPENEIEHHBIMY [IBETAMMU:

Koxnia — KopuuHEBbIM

[TpoOka — u€pHbIM

CepaleBrHa 1 MapeHXUMa — 3€JIEHBIM

Kam6uii — xEntbiM

®no3mMa — CHHUM

Kcunema — kpacHbIM

CpaBHHuTE nOTy4eHHbIE pe3ynbTarsl. ClenainTe BEIBOIBI.

2. Ilepen Bamu MHUKpoOIpenapaTsl Cpe30B cTelsel 1ByX pa3HbIX pacTeHuil (Pucynku
33A, 33b). K kakoit ku3HEHHOW (GopMe OTHOCHUTCS Ka)XJ0€ pacTeHHe, Cpe3bl cTeOseit

KOTOPBIX MPEJCTaBIECHBI HA PUCYHKaX?
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Pucynok 33 Crebenn: A [77]; b [78]

3. 3anonuute Tabnuiy «Ctpoenue u GyHKIuKU cTedsy (Tadnuia 22).

Tab6muia 22 — Ctpoenne u QyHKIHH CTEOIIA

YacTb BHYTPEHHEI 0 @DyHKIMA JAHHBIX TKaHeH B crede | YacTe BHyTpeHHEro
CTPOCHHSA CTedJIA CTPOCHHS CTedJIA
(Pucynok 31) (Pucynok 32)
KOXHIIa 3awuma mraueu, 2a3000MeH, KOXHIIa
mpancnupayus
npoOka OONOIHUMENbHAS 3aWUma, 2a3000MeH | HEeT
IIepBUYHAs KOpa MexanuyecKkas npoYHoCmy HET
CepALEBUHA 3anac opeanudecKux ewecmes NapeHxuma
KaMOMii ymoaweHue cmeons HET
1y6 HUCXOOAWULL MPAHCNOPM OP2AHUKU MIPOBOSAIINE TyYKU
JpeBeCcHHa 80CX00AUWUL MPAHCHOPM 00bL U
MUHEPATbHBIX 8eUiecme

3. OueHo4YHO-pedIeKCUBHBIH 3TAI

1. CpaBHUTE OCOOCHHOCTH OpraHM3AIMH CTEONEH pa3mMYHBIX KU3HEHHBIX (opm
pacteHuii. 3anosHute Tabmuny «OCOOEHHOCTHM OpraHu3alnuy CTeOJisl  Pa3IMYHbIX
’KU3HEHHBIX (POpM pacTeHui» (Tabmura 23).

Ta6numa 23 — OcoOeHHOCTH OpraHu3alluy CTe0JIs Pa3IMUYHbBIX )KU3HEHHBIX (popM

pacTeHui

OcodenHocTn Crebenb apeBecHbII Crebesib TPABSIHUCTOTO
OTHOJI0JIbHOTO PACTEHHsA

[Bet cTebms KOpUYHeBbIl 3e/1EHbI
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[TpoaOKUTENEHOCTD KU3HU oecamunemusl 200

cTeOms

Pacnonosxenne npoBoasImux crosiMuU no Kpyay cmeos ouggysrnoe
TKaHen

B03MOXXHOCTB yTONIIECHHS umeemcsi He umeemcs
crebuis

2. Chopmynupyiite BIBOJ 00 0COOCHHOCTSIX CTPOEHHUS CTEOJICH.

OO6yuaromuecs GOpPMYTUPYIOT BEIBOJ O TOM, Kakue MOP(OTOTUIECKHE 0COOCHHOCTH
cTeOJIA MO3BOJIAIOT PACTEHUIO CYIIECTBOBATH JJIUTEIBHBIN MPOMEKYTOK BpeMmeHU. (/na
MHO20JIemHe20 CYyuecmeo8anus cmeoao pacmeHus Heobxooumvl npoodka, KamoOui u
opegecuna.)

4. JlomamiHee 3ajaHue

Pemmmre cutyanimoHHyo 3aaaqy.

BecHoil MOXHO yBHIETh, KaK Ha CTBOJIE O€pé3bl YEIOBEK JENAeT OTBEPCTHE
rIyOuHOM 2 cM. 3aTeM OH BCTaBJSIET B HEro TPyOOUYKYy M COOMpAaeT TaK Ha3bIBAEMbIN
«0epé3oBbliil COK». OTBETHTE HA BOMPOCHI:

1. SIBnsiercst mu coOpaHHast )KUIKOCTh COKOM?

2. OTKyJa u KyJa IBHXKETCs BoJia B credie 0epésbl?

3. SIBnsttorcs u O6e30macHbIM Tt 0epE3bl ONMMCAHHBIE B 3a/1a4Ue ICUCTBUS JTIOACH?

5.2. Meroauyeckue KOMMEHTAPUM K OPraHU3AUNH Y4eOHO-UCCIe10BATEIbCKOM
AeSITeJIbHOCTH 00y4al0IIUXCH
VY4eOHO-uccnen0BaTenbCKasl AeATeIbHOCTh PAcCMaTPUBAETCS KaK JI€ATEIbHOCTD,
HalleJICHHasl Ha OBJIaJIeHUE CyObEKTUBHO HOBBIM 3HAHUEM M MCMOJIb30BaHUEM Haunbojee
MPOIYKTUBHBIX JUISl JAHHOM TpPEAMETHOW O00JacTH METOJOB €ro  IMOJy4YeHus,
OCYILIECTBIISIEMBIX B COOTBETCTBUU C JIOTUKO-METOJOJOTHYECKUMH HOPMAaMHU HAy4HOTO
MTO3HAHUSL.
Omna HampaBiieHa Ha MOJy4YeHUue 00pa30BaTEIbHbIX PE3YJIbTATOB:
® JIMYHOCTHBIX, B 4aCTH ()OPMHUPOBAHUS HAYIHON KAPTHUHBI MUPA;

® MCTAIMPCAMCTHLBIX:
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— (dopMupoBaHre 0a30BBIX HCCIICAOBATEIBCKAX JCUCTBUI: yMEHHUE IUIAHUPOBATHh M
MPOBO/IUTh HAOJIOJCHHE W SKCHEPUMEHT, (OPMYJIMPOBATh TUIOTE3y W JeNaTh
BBIBOJIBI;

— (dopMupoBaHre  0a30BBIX  JIOTMYECKHX  JICHCTBHIA:  BBIABISATH  MPHUYUHHO-
CIIC/ICTBCHHBIC CBSI3U TPH H3YYCHHH OWOJIOTHUECKHX SBJICHHA W TIPOLECCOB,
CaMOCTOSITENIFHO BBIOMPATh CLIOCO0 pelieHus: yueOHO! 3a1auu;

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

— (dopMHpOBaHHE YHHBEPCATbHBIX KOMMYHHKATUBHBIX JICHCTBHUI MPH OCYIICCTBICHUH
TPYIIIOBOTO UCCIIETOBAHUSL.

B 00y4enun 6moiorun yueOHO-UCCIeI0BaTEeNbCKas JeSTEIbHOCTh OCYIIECTBIISCTCS
napauieIbHO ¢ YUeOHO-PETIPOAYKTHBHOM, 32 CUET BKIFOUEHHS €€ DIIEMEHTOB B X0/ YPOKa
BBITTOJTHEHUS JTA00PaTOPHO-TIPAKTUIECKUX PabOT.

[lpuBeném mnpumepsl YpOKOB, pa3pabOTaHHBIX C KCIOJIB30BAHUEM 3JIEMEHTOB

y4eOHO-UCCIIEeI0BATENbCKON AEATENBHOCTH 00YUatOIIUXCS.

Tema «Tpancnopr BemecTs B paCTeHUN»
Ypok 4. Tpancnupanus. Binsinue BHEIIHUX YCJIOBUA HA MCIapeHUE BOAbI

Heab: n3ydenue nporecca TPaHCIUPALKUA U €r0 POJUA B JKU3HEAEITEIBHOCTH
pacTeHUN.

3agaumn:

® U3Y4YUTh NPOLECC TPAHCIUPALMHU U OCOOCHHOCTHU €r0 OCYLIECTBICHUS;

® OIpENCIUTh  POJb  TPAHCIMpPALMM i1 OCYIUECTBIEHHsS  IPOLIECCOB
KU3HEAEATEIBHOCTH PACTUTEIILHOTO OPraHu3Ma;

¢ (opmMupoBaTh YMEHHUE MTPOBOJIUTH HAYYHOE UCCIIEIOBAHMUE;

e (opmMupoBaTh YMEHUE AHATM3UPOBATH JAHHbBIE, TOTYUYEHHBIE ONBITHBIM IyTEM, U
(bopMyIMpPOBaTh BHIBOIBI.

Pe3yabTarsl 00yyenus:

JAUYHOCNIHblE
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® [UIAHUPOBAHWE JECUCTBMA B HOBOM CHUTyallud HAa OCHOBAaHWM 3HAaHWUU
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH;

® MPUHATUE PEUICHUA B W3MEHSIOIIUXCA YCIOBHUSIX HAa OCHOBAaHMM aHalu3a
OuoorHYecKoi HHPOpMAIIHH;

® OpHEHTALMS HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHUN

Memanpeomemubie

® YyMEHUE CaMOCTOSITEIbHO OpPraHU30BBIBATH Y4YEOHYI0O M  IO3HABATEJIbHYIO
NEATEIIbHOCTD;

e ymeHHue GOpPMYITUPOBATH TUTIOTE3Y;

® YMEHHE NPOBOJIUTH U MNIAHUPOBATH SIKCIIEPHUMEHT

npeomemmble

® ONWCBHIBATH W XAapPAKTEPU30BATH MPOLECC KUBHEACATEIBHOCTH PACTUTEIBHOIO
OpraHu3Ma — TpaHCIUpalus;

® HCIIOJIb30BaTh METO/Ibl OMOJIOTUU: SKCTICPUMEHT, OIIBIT;

o IJIAHUPOBATH U MPOBOJUTH MPOCTEUIITINE OMOTOTUYECKUE IKCTIEPUMEHTHI.

Tun ypoka: KoMOMHUPOBAHHBIN.

OO0opynoBaHme: TOPIIKKA C paCTEHUSIMH, K0yi0a, BaTa, BOJia, CIUPTOBKA, MMPOEKTOP,
pa3gaTOYHbIN MaTepual.

®opmbl padoThl: (poHTANIbHAS, TPYITIOBAs, UHANBUyaIbHAS.

Xoxa ypoka
1. Oprann3anmoHHO-MOTHBALIMOHHBIN dTAI
Yuurenb JEMOHCTPUPYET ONbBIT, WILTFOCTPUPYIOIINI UCTIAPEHUE BOABI JINCTHSIMU

pactenus (Pucynok 34).



Cnon

PACTHTENBHOTO

Pucynok 34 Ummtoctpanus onbiTa « BiausHUE BHEIIHUX YCIIOBUN Ha MCIIapeHUe BOAbD [79]

Bonpocwi ona gpponmanvroii becedwi:

1. Kakue wu3MeHEHHs NPOMU3OLUIM B MPOOMPKE C PACTEHHUEM B XOJ€ BalEro
HaOmroaeHUs?

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

3. KakoBa Obl1a TMIIOTE3a MOCTAaHOBKU SKCIIEPUMEHTA?

O6o00mast oTBeThl OOydYaromuxcs, yduTenb (opMmynaupyer BbBOA: «Boja,
norjomaeMasi KOpHSIMH, IBUTAETCS K JINCTHSIM TI0 TTPOBOSIIEH CUCTEME.

Wcnonp3ys 3HaHUS, MOJyYEHHbIE paHHEE Ha YpOKax OWOJIOTHH, O0ydarouiuecs
PacKpBIBAIOT POJIb BOJIBI JIJIsI PACTEHHUS:

® y4acTBYET B mpoliecce GOTOCUHTE3A;

® SBISICTCS CPEAOH AJIsi MPOTEKAHUS MPOIECCOB KUZHEACATEIbHOCTH;

® Y4acTBYET B CO3JaHHUU Typropa.

2. IIpoueccyajibHO COAePKATEIbHBIN ITAI

JleMoHCTpHpYsl 00bEMHYIO MIUTFOCTPALIMIO, YUYUTEINb IpejlaraeT 0XxapakTepru3oBaTh

CTPYKTYPY U BbLACTUTH €€ (QYHKLINU B PACTEHUHU.
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Pucynok 35 ®@ororpadus ycThuIl oA CKaHUPYIOIIUM MHKpOcKorioM [80]

VYyutenb oTMedaeT, YTO TPaHCIUpALUsl — MPOLIECC UCHAPEHHs] BOABI PACTEHUEM, C
LEIbI0 MpeAoTBpaleHus: mneperpeBa. OCHOBHBIM MECTOM TpPAaHCIHMPALMA B PACTEHUU
ABJISIFOTCSL TUCThA. Kak goKka3ark, 4TO JUCThS JEHCTBUTENHHO UcnapsioT Boay? [IpoBeaém
OTIBIT, TIOJITBEPKAAFOIINI (PaKT UCITAPEHUS BOJBI TUCThSIMHU.

Oranbl mpoBeeHus onbita (Pucynok 36):

1. Bo3pmuTE BETOUKY pacTeHHUs U OOIBIIYIO KOJIOY.

2. [TomecTuTe BETOUKY pacTeHUs B KOJIOY.

3. 3aKkpoiTe y3K0e OTBEPCTHE KOJIOBI BATOM.

4. 3adukcupyiTe U3MEHEHUS HAa CTEHKaX KOJI0bI yepe3 20 MUHYT.

Pucynox 36 Mcnapenne Bosbl TUCThsIMU [81]

Memoouueckuii kommenmapui. J{ns poBeeHUS YKCIIEpUMEHTa HEOOX0IUMO B3STh

HCCKOJIBKO O/IMHAKOBBIX TOPIIKOB C OJJTHUM U TCM K€ BUIOM PACTCHUA. HpI/I 9TOM B OJJHOM
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TOpIIKE 3eMJIsl IOJKHA OBITh cyXasi, 2 BO BTOPOM €€ He0OXO0IUMO MOJUTh Mepes HayaioM
sKciepuMeHTa. B kadecTBe 0OBEKTa MPOBEACHUS OIbITA PEKOMEHAYEM HCIOJIb30BaTh
HECKOJIbKO TPOPOIICHHBIX JTYKOBUI[ C 3€JEHBIMU JIMCTKAMHU MNPUOIM3UTEILHON paBHOU
JUTVHBL.

Yuaurtens npeanaraet o0ydaronmMcs BEIOpaTh U3 MpeICcTaBICHHBIX (PAKTOPOB CpeIbl

TC, KOTOPBIC OKA3bIBAIOT BJIIMAHNUC HAa MHTCHCHUBHOCTL TPAHCIINPAIIUHN:

® TeMIeparypa;

® CBCT;

® BJIA)KHOCTD ITOYBBLI,

® BJIAKHOCTL BO3]1yX4,

® BETEP;

¢ YPOBCHb YIJICKHCJIOI'O ra3a.

Memoouueckuii kommenmapuil. B xoae rpynmnoBoi paO0OThI KaXk/1as rpyIina u3y4aer

OJHH N3 (baKTOPOB H IIPOBOIAT OIIBIT, HOKEI?)I)IB&IOHH/H?I BIMAHHNC JAHHOTI'O (baKTopa Ha

TPAHCIHPALHIO.

VYuutens npeasiaraeT paccCMOTPETh BApUAHTHI IPOBEACHUS OIbITA MO KaXKIOMY U3

yKa3aHHBIX (hakTopoB (Tabmuna 24).

Tabnuua 24 — BapuaHThl IPOBEAESHUS OMbITA

Ha3zBanue Xoa padoTsl Hab0aogenne BriBoabI

(paxTopa

Temmneparypa 1. Ha ogHOM pacTeHuu ase B nmonorpeToii konbe [ToBbilIeHHE
pa3InYHbIE BETKU MIOMECTUTE B | BBIJCIMIIOCH OOJIBIIIEE | TeMIIepaTyphl
KOJIOBI U 3aKyIOpPHTE UX. KOJIMYECTBO Kaleilb OKPY’KaIOIeH Cpebl
2. OnHy U3 KOJIO HEMHOTO SKUTKOCTH YCUJIUBAET
Harpewure. TPaHCIUPALUIO Y
3. Yepes 20 MuHyT KOMHATHOI'O paCTeHUS
MPOAHAIIU3UPYHTE PE3YIbTATHI

Cser 1. Ha oqHOM pacteHuu ase B ocBemiénnoii konbe OcBelleHne yCUInBaeT
pa3IUYHbIC BETKW MMOMECTUTE B | BBIACIUIIOCH OOJIBINIEE | TPAHCIUPAIUIO Y
KOJIOBI U 3aKyTIOpPbTE. KOJINYECTBO Karlelb KOMHATHOT'O paCTeHUS
2. OnHy U3 KOJIO ¢ pacTeHueM YKUIKOCTHA
MOCTaBbTE MOJ JIAMITY

Bnaxnocts 1. Bo3pMuTe oariHaKOBbIE Pacrenue, YBenuuenue

MOYBBI pacTeHus B IByX pa3HbIX npou3pacTarouiee 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 BOJBI,
KOHJEHCUPOBAHHOE Ha CTEKJIaxX
KOJIO

BBIJACIINIIO MCHBIIICC
KOJIMYECTBO BOJbI

MOBBILIACT
TPaHCIIHPALUIO

Bnaxuocts
BO3/IyXa

1. Ha onHoM pactenuu
BO3bMUTE JIBE pa3jINyiHbIC
BETKU.

2. Ha onny u3 BeTOK
noOpeI3raiiTe BOJOM U3
nyJbBepu3aTopa — kojba 1.
Bropyto ocraBbTe 6€3
BO3JICUCTBUS — KoJI0a 2.

3. Yepes 20 MUHYT CpaBHUTE
KOJIMYECTBO BOJIBI,
KOHJCHCUPOBAHHOE Ha CTEKJIaxX
ko0 1 1 2

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

Cyxoii Bo3myx
YCHUJIUBAET
TPaHCIIHPALUIO

Berep

1. Ha ognOM pactenuun
BO3BMHTE J[BE PA3INYHbBIC
BeTKH. [lomecTuTe UX B KOJIOBI.
OnHy U3 HUX 3aKyNOpPbTE.

2. B He3aKkynopeHHYI0 KoJIOy
yepe3 Kak/ble MSTh MUHYT
HE00X0/IMMO BJIyBaTh BO3/yX,
IIOCJIE YETO 3aKyNOpbTe €.

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

B 3akynopenHoi kosbe
BBIACINIOCH MCHBIICE
KOJINYECTBO BOBI

OtcytcTBHE
BO31yX000MeHa
TOPMO3UT
TPaHCIUPAIHIO

YpoBeHb
YTIIEKHUCIIOTO
ra3a B BO3/1yXe

1. Ha oqHOM pactenuu
BO3bMUTE JIBE Pa3INYHbIC
BETKH.

2. OHy U3 BETOK IOMECTUTE B
kos10y. Bo BTOpyto konby
Heo0XO0aINMO CHayajia
HECKOJIBKO Pa3 BBIIOXHYTh
BO3/yX, 3aTEM IIOMECTHTE BETKY
pacTeHus.

3. BxoJ B TOpIBIIIKO 00euX
KOJIO 3aKyIOpbTE.

B ko010€e 2 BBIIEINIOCEH
MEHBIIIEE KOITUYECTBO
BOJEBI

YTIieKkuciey ras3
TOPMO3UT
TPaHCHUPALUIO
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Ha3zBanue Xoa padoTsl Habawoaenne BriBOaBI
dakrTopa

4. Yepes 20 MUHYT U3MEPHTE
KOJIMYECTBO BOJIbI,

KOHJICHCUPOBAHHOM B K0JI0axX

Memoouueckuii xommenmapui. Ecli Ha ypoke HE OKa3aloCh JOCTATOYHOTO
KOJIMYECTBa PACTEHHM W BpPEMEHM I MPOBEICHUS KaXJOW TPYMIONW CBOETO OIBITA,
PEKOMEHyeTCsl BbIOpaTh U MPOBECTU XOTS Obl TpU U3 MPUBEAEHHBIX B Tabmuue 24.
OcranbHble ONBITHl 00YYAIOIIMECS MOTYT ITPOBECTH BO BHEYPOUHOE BPEMsI WM OOCYIUTh
UX B KJacce.

3. OueHo4HO-pedieKCUBHBII dTAI

Ha »Tame mojaBefeHus WUTOTOB OOydarouIuecsl 3aloJIHSIIOT B TETPaAsx TaOJuIly
«Bnusiaue (hakTopoB cpeibl HA MHTEHCUBHOCTD TpaHCIupalumy (tadnuma 25).

Tabnuua 25 — Bnusinue (hakTopoB cpeibl HA HHTEHCUBHOCTH TPAHCIIUPALUU

(I)aKTop Cpeabl Buusinue Ha TPpaHCIIUpaUUuIo

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

BnaxHOCTh OYBHI Yenaowcnenue nousvr 3ameonsem mpancnupayuro

4. JlomainiHee 3aaHue
[IpoBenuTe ONBIT, JEMOHCTPUPYIONINI KaKOe BIMSHUE OKa3bIBACT BPEMs CYTOK Ha

MPOLIECC TPAHCIIMPAIMA KOMHATHOTO pacTeHusd. ONUILINTE €ro.

Tema «/IpIxaHue pacTeHus»
Ypok 3. /Ipixanue kKopHsA. PbIXjieHHe MOYBbI IJISl YJIYYIIEHUS IbIXaHUS
KOpPHeH. Y cJIOBUS, NPENATCTBYIOLINE IbIXAaHUI0 KOPHel
Heanb: n3ydenue npoiecca AbIXaHusl KOpHEH U (PaKTOPOB, BIUSIOLIMX HA HETO.
3agaun:
® U3Y4YuTh TPOLECC JbIXaHUS KOPHEH 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 MTYyTEM;
e (QopmupoBaTh TpelncTaBieHWE 00 OCHOBHBIX AarpoTEXHUYECKUX NpHUEMax,
VIIYUIIAIOMIMX XapaKTEPUCTHKU MOYBEHHOI'O MOKPOBA, LIEJSIX U OCOOEHHOCTAX X
IPUMEHEHMUS.
Pe3yabTarsl 00yueHust
JIUYHOCMHbIE
® OpHUEHTAIMs HA MPUMEHEHHE OMOJIOTMYEeCKUX 3HAHUH MTPH PEIICHUH 3a/1a4 B 00JaCTH
OKPYXaroUIeH Cpebl;
® pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, MHTEpECA K OMOJIOTMYECKON HAyKe, HABBIKOB
HCCIIEI0BATENIbCKOM AEATEIBHOCTU
Memanpeomemmbie
e yMeHue paborarh ¢ Ouosornyeckol MH(poOpManueH, MOITYy4eHHONM M3 pa3IUYHbIX
HMCTOYHUKOB;
® BBISIBIIATH MPOOJIEMBI JUIsl PEIICHUS )KU3HEHHBIX M yYEOHBIX CUTYaIluid, UCTIOIb3YS
OMOJIOTMYCCKUE 3HAHUS,
® [IPOTHO3MPOBATH BO3MOKHOE JaJIbHEHIIIEE pa3BUTHE OMOJOTUYECKHUX MPOLECCOB U UX
MOCJIEACTBUS B @HAJIOTUYHBIX WM CXOJHBIX CUTYaIUSIX
npeomemmble
® OINMCBIBATH M XAapaKTEPHU30BATh JbIXaHHWE, KAK MPOLECC KUZHEAEITEIbHOCTH
PacTUTENIBHOTO OPraHU3Ma;
® [IPUMEHSATH MOJIYYEHHBIEC 3HAHUS ISl BBIPAIIMBAHUSA U PAa3MHOXKEHUS KYJIbTYpPHBIX
pacTeHui;
® BBLISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M  MEXIY CTPYKTYpOM TIOYBBI U
KU3HEAECATEIBHOCTBIO PACTUTEIBHOIO OPraHU3Ma.
Tun ypoka: KOMOMHHUPOBAHHBIN.
OO0opynoBanme: pa31aTo4yHblii MaTepual, MUKpOIIpenapar, poeKTop,
IyJIbBEPU3ATOP.

®opmbl padoThl: (poHTANIbHAS, TPYITIOBAs, UHANBUyaIbHAS.
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Xox ypoka

1. Opranu3anMoHHO-MOTHUBAIIMOHHBIH 3TAI

Yyutens opraHuszyeT Oeceqy C OOyYarOMMMHUCS C IIEJbIO BBISIBICHUS OOIIUX
INPU3HAKOB BCEX JKUBBIX OPTAaHU3MOB Y PACTECHHUIA.

Bonpocwt ons 6eceowi:

1. Kakue oOmue cBOCTBa )KMBBIX OPraHU3MOB BaM U3BECTHBI? (/[bixanue, numanue,
DA3MHOMCEHUe, pocm, pazeumue.)

2. Kakue u3 o0ImUX CBOMCTB UBBIX OPraHU3MOB MOXHO MPOJEMOHCTPUPOBATH C
MOMOIIIBIO pacTeHui? (Bce.)

3.V )KUBOTHBIX JJI JbIXaHUS €CTh CELMAIbHAS JbIXaTeIbHasl CUCTEMA. Y PACTEHHIA
Tako cucrembl HeT. Kak apimart pacrenus? (Kaowcowui opean pacmenus Ovluium
CAMOCMOSIMENILHO. )

B xone Oecenpl hopmynupyercs BbIBOA O TOM, YTO BCE YACTU PACTEHHS JOJIKHBI
JbIIIATD.

2. IIpoueccyajibHO-COAEPKATEIbHBIN ITAI

N3yuute onucanue onbita «J[pixanue kopHs» (Tadbmuia 26). Chopmynupyiite
BBIBOJI.

Tabnuua 26 — Onucanue onbiTa «JpIxaHue KOpHs»

Xoa onbITa Hab0aogenne BriBoabI

1. Bo3bmurte 1Ba crakaHa, Hajieite B | Pactenue B mepBoM cTtakaune (a) | Kopenwv pacmenus

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

CTaKaHe HAJICUTE PACTUTEIBHOTO
Macia.

3. B nepBoM cTakaHe BOIy
HACBIIANTE KMUCIOPOAOM C IIOMOIBIO

IIyJIbBEpU3ATOPA.
4. Bropoii cTakaH ocTaBbTe 0e3
U3MEHEHUI A b

Ucrounuxk: [82]
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B xoxe ¢bpoHTanbHOTO 00CYX AEHUS O TOM, OTKYJa KOpPHHU MOJY4arOT KHUCIOPO/,
HEOOXOAMMBIA MM IS JBIXaHUs, 00yJaronuecs OTMEYaloT — U3 MOYBHL. Jlamee yduTensb
MPOBOJIUT OIBIT, B XOJIe KOTOPOTO HEOOXOIMMO OIICHHTh KOJHUYECTBO BO3ayXa,

COJIEPIKAIIleTOCs B IMOYBAX Pa3IMYHbIX TUMOB (Tabyuia 27).

Tabnuna 27 — Onpenenenre KOIMYECTBA BO3AyXa B IOYBE

Ha3zBanue onbiTa BrinmosiHeHue onniTa Haoaronenue BriBoabl

Hanuuue Bo3nyxa B BoseMuTe HEOOJIBIIIOE B crakaue ¢ Bonoit B nouse

IOYBE KOJIMYECTBO 3€MJIU U3 TIOSIBUWJIMCH TTY3bIPbKH Ta3a | coodeparcumcs
[IBETOYHOTO TOPIIKA 8030yX

OpockTe B CTakaH C BOJIOM

KonmuectBo Bo3nyxa
B IIOYBEC

1. Bo3pMute nBa crakana.
B kaxpapiii crakan OpochTe
no 10 r 3emiu: B nepBbIi
CTaKaH MOMeIIaeTCcs
TJIMHUCTAs 3eMJIs, a BO
BTOPOIl — mecyaHasl.

2. 3amoJIHUTE CTaKaHbI HA
2/3 Bonoit

1. O0BEM mecuaHom
3eMJId, OpPOIIEHHOM B
CTaKaH, MPEBOCXOHII
00BEM TJIMHUCTOM.

2. B nmepBoMm crakane
KOJIMYECTBO IMy3bIPHKOB
raza ObUI0 OOJIBIIIE, YEM BO
BTOPOM

1. I'nunucmas
3emas bonee
NAOMHAS U
msiicénas.

2. B enunucmoii
3emie COOePIHCUMCSL
MeHbule 8030yxa

Bonpocuwt 05 6ecedwi:

1. OnuimTe pacTenusi, KOTOpble ObUIM BbIPAIICHbI HA TIIMHUCTOMN nouBe. (Pacmenus
8bI2TIA0AM BANIBIMU. )

2. Kak yny4muTh ObIXaHHWE PACTEHWUM, NMPOU3PACTAIOIIMX HA TJIIMHUCTOM MOYBE?
(Heobxo0umo ocyujecmensime pulxjieHue noyebi.)

[Tocne 000OIIEHNST OTBETOB, Y4YUTENb IMpeajaraeT oOydarolIMMCs BBIIOJHUTD
3aganue: «M3yunte qaHHbIe, IPECTaBICHHbIC B Tabauile 28. YKaKUTe Kakoe BIUSHUE Ha
pacTeHus1 OKa3bIBAECT KaXK/IbIM U3 MPEACTABICHHBIX arPOTEXHUYECKUX TPUEMOB.»

Tabnuua 28 — BiusiHue arpoTeXHUYECKOro npuéMa Ha Mo4By U pacTeHUE

Arporexunyeckuit | Miutocrpanus HN3menenns, Bausinue Ha
npuém NpoUCXoAsIIHe B pacrenue
no4se
Prixnenue- Hpobnenune Yeenuuusaem
nepeKanbiBaHue MOYBEHHBIX YaCTHUIL 2nyouny
BEPXHETO CJI0A NPOHUKHOBEHUS
MOYBBI KOpHell 8 048y
VYBenuuenue Vayuwaem ovixanue
KOJIMYECTBA BO3AYXa | KOpHel
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Hctounuxk: [83]

MCKAY YaCTULlaMU
IIOYBbI

VY nanenue copHbIX

Ymenvuwaem

pacteHui KOHKYpeHyuio 3a
KUCTIOPOO, 800Y U
MUuHepanbHvle
sewjecmea

Hpobnénsie Yeenuuusaem

[IOYBEHHbIE YaCTHULIBI
Jy4qlle BIUTHIBAIOT
BJary

Pazpymatorcs
KaluJIsAPkI, 110
KOTOPBIM HCHIapsieTcs
BJara

KOIU4ecmaeo 61a2u 8
nouee u ymenvuiaem
eé ucnapenue

3. OneHo4yHo-pedieKCUBHBbIN ITaN

Pemure cutyanmonnyio 3agauy.

Cembs BI)I6I/IpaeT Y4acCTOK Mmoa OropoJ, yUuThbiBasa CIICAYIOIINUC (I)aKTOpI)II

® TPaAHCIOPTHAs JOCTYIHOCTH;

° y,I[aJIéHHOCTI) OT ropozaa,

® OKpPCCTHasA TCPPUTOPHA, INIOJOPOAHAA ITIOYUBA.

Bonpoc 1

HpoaHaJ'II/IBI/Ip}II‘(JITe MPCACTABJICHHBIC CTPYKTYPBI IIOYBCHHOT'O ITOKPOBA (PI/IC}’HKI/I

37A, 37b). CocTaBbTe X XapaKTEPUCTUKH. 3aITOTHUTE CBOOOHBIE Tpadbl TaOINIIBI

«CpaBHeHHE TTOYBEHHBIX TTOKPOBOBY (Tabnuia 29).

Pucynox 37 IlouBa nepBoro yuactka (A) u Broporo (b) [84; 8] |
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Ta6nuna 29 — CpaBHeHHE MOYBEHHBIX TOKPOBOB
XapakTepucTuka ITouBa nepBoOro yuacrka IlouBa BTOpPOIrO yuacrka

Xopo11o yIep>KUBaeT BOly BHYTpH
MTOYBEHHOTO CJIOS

Hcnapsier BOoYy KanUUISIPHBIM
METOA0M

VYydmaer npIxaHue KOpHeil

Hmeet 00JIbIII0E KOJIHMYECTBO
IEePEeTHOA

Bonpoc 2. BpiOepute ydacTOK 3€MJIM, HAa KOTOPOM JIyYIME€ YCIOBHS IS
POU3PACTAHUS U PA3BUTHS PACTCHUU.

Bonpoc 3. Broibepute arporexnHuyeckue mnpuémbl (tabmuna 30), KOTOpbIC
HaIIpaBJICHBI HA YJIYYIICHUE YCIOBHUM MPOU3PACTaHUSA PACTEHUI Ha BTOPOM Y4aCTKE.

Tabmuua 30 — ArpoTeXHHYECKUE TPUEMBI

ArporexHu4yeckue NpuéMbl OTmerka

Buecenne necka

Buecenue rimubl

Bnecenue nepernos

Prixiienue

ITonus

3aKpI>ITI/Ie BCPXHETO CJIOA Myaneﬁ

Bonpoc 4. Kakoe BIMsHUE OKa3bIBAC€T KAXKIBIA U3 arpOTEXHUYECKUX MPUEMOB Ha
POCT U pa3BUTHE PACTCHUS?

4. JlomamiHee 3aaHUAe

N3yunte mouBy, Ha KOTOPOW Npou3pacTtaeT pacteHue u onumure e€. IIpoBeaure
OMBIT IO OIIPEAEIICHNIO KOJINYECTBA BO3/lyXa B U3y4YEHHON BaMH ITOYBE.

[{enb: n3yyeHue nouYBbl, HA KOTOPOW MPOU3PACTAET PACTEHUE.

Xoa padboTbI

1. Onpenenvrte BUA pacTeHUSI.

2. Onumurte MOpQPOJIOTUYECKOe COCTOSIHUE PACTEHUS: PACTEHUE BBITJISIUT
3JI0POBBIM WJIM BSUIBIM, OLIEHUTE HAJTMYKUe MPU3HAKOB 3apaKeHUsI HHPEKLINEH.

3. Bo3pMmuTe HEOOIBIIOE KOJIUYECTBO OYBEI.
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4. OnpenenuTe KOJIMYECTBO BO3yXa B MOYBE: MIOMECTUTE HEOOJBUIOE KOJIMYECTBO
MIOYBBI B CTAKaH, 3aTEM 3aJieiTe NOUBY BOAOKW. OTMEThTE KOJIUYECTBO MTy3bIPHKOB I'a30B.
5. CopmynupyiiTe BBIBOA O KOJIMYECTBE BO3AyXa B MOYBE M BIUSHUU, KOTOPOE

OKa3bIBACT ITI0OYBA HaA IMPOLCCC AbIXaHUA B KOPHAX PACTCHUA.

Tema «Poct pacTeHus»
Ypoxk 6. Biusinue GpUTOropMOHOB Ha POCT PacTeHUS

Heab: nzydenrne GUTOrOpMOHOB M VX BIUSHUS Ha PACTUTEIBHBIA OPTaHU3M.

3amaun:

¢ (hopMUPOBAHHE MMOHATUS «TOPMOHY;

® U3YYUTH BIUSIHUE (PUTOTOPMOHOB HA PA3IMYHbBIC MPOIECCHI )KUZHENEITEIILHOCTH B
pacTeHuy;

e (opmupoBaTh yMEHUE TPOBOAUTEH YUCOHBIN OIBIT;

e (opmMupoBaTh yYMEHHE AaHAIM3UPOBATh JaHHBIC, T[OJIYYEHHbIE B  XOJIE
uccie0Banusi, 1 GOpMyIUPOBATH BHIBOJIBI.

Pe3yabTarhl 00yueHus:

JIUYHOCMHbIE

® OpHUCHTAIMSI HAa TMPUMEHEHHE OHOJIOTMYECKHX 3HAHUW TPU  PEIICHUH
MPAKTUYECKUX 33/1a4;

® AaKTHMBHOE YYacCTHE B PEILICHUH 3a]1a4 OMOJIOTMYECKON HAMPaBICHHOCTH

Memanpeomemmbie

® C y4ETOM NIPEAJIONKEHHONW OMOJIOTHYECKON 3a7auM, BBISBIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pacCMaTpUBaeMbIX (haKTaxX W HAOIIOACHUSIX;

e yMeHHue 0000111aTh JaHHBIC,

® yMEHHUE BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3WPOBATh W HUHTEPIPETHPOBATH
OMOJOTUYECKYIO0 HHPOPMAIIHIO PA3IMYHBIX BUIOB U (DOPM MPEACTABICHHUS;

® PUHHUMATH 11€JIb COBMECTHOM JIESITEIHLHOCTH, KOJUICKTUBHO CTPOUTH ACHCTBUS TIO
€€ TOCTUKEHUIO

npeomemmble
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® XapaKTEPHU30BaTh TAKUE IPOLIECCHI KU3HEAEITEIBHOCTU PACTEHUM, KaK POCT H
pa3BUTHE;

® IIPUMEHATH MOJyUYEHHBIE 3HAHUS JUISl BHIPALLMBAHUS KYJIBTYPHBIX PACTEHUH;

® JCIOJB30BaTh METOJbl OHMOJOTHH: HAOIIOAEHHE 3a PpACTEHHEM, ITOCTAHOBKA
OMOJIOrMYECKOI0 UCCIIEJOBAHMS.

Tun ypoka: BBOIHBIN YPOK.

Oo0opyaoBaHme: pa3gaTOYHbIN MaTEPHUAI, TPOEKTOP.

@®opmMmbl padoThl: PpoHTANIbHAS paboTa, TpyNIoBas padoTa, UHAUBHUAYaJIbHAS
pabora.

Xoxa ypoka

1. Oprann3aunmoOHHO-MOTHBALMOHHBIN dTAI

[TocTanoBka 3aganHust yuutenem: «4To HE0OXOAUMO NPEANPUHATD, JI1 TOTO YTOOBI
HECKOJIBKO OOy4aroluXcsl JOCTUIJIM HEOOXOAUMOro pe3yjbTaTa B XOJAE TPyHIOBOH
paboTeI?» (OO000mas OTBEThI, Y4YUTENb (POPMYIHPYET BBIBOA: JJs JOCTHXKEHUSA
MOJIOKUTENBHOIO PE3YJIbTaTa HEOOXOAMMO, 4YTOOBI Jr00ass paboTa OblUIa NPABUIBHO
opranusoBaHa. [ coriacoBaHHOW paOOTBI PACTUTENBHOIO OpPraHHW3Ma HY>KHBI 0COObIE
BEILIECTBA — KOPTaHU3ATOPBI.

2. IIpoueccyanibHO-COAEePKATEIbHBIN ITAI

VYuurens paccka3blBa€T O TOM, YTO OCOOBIMH BEIIECTBAMU — «OPTaHU3aTOPAMU» B
PACTUTEIBHOM  OpraHu3Me SBISIOTCA  (UTOrOpMOHBI. JlJie  M3ydeHHs]  BIUSHUSA
(UTOTOPMOHOB Ha PACTUTENBHBIN OPraHu3M, OpraHU3yeTCsl FpynnoBas padbora.

3aoanue 0ns kaxcoou epynnol:

1. BoiGepute oguH U3 PECTaBICHHBIX ONBITOB (Tabnwuima 31).

2. ChopmynupyiiTe runoTesy U 3ajauu i BHIOPAaHHOTO OMBITA.

3. OnuimTe X0/ BHIMOJIHEHUS UCCIIECIOBAHUA.

4. TlepeuncianTe OCHOBHBIE PE3YJIbTAThI, IOJYYEHHBIE B XO/1€ IPOBEAECHUS OIbITA.

5. Ucnonw3yss tabmuny 33, chopMynupyldTe ITOMOJHUTEIBHBIE BO3MOMXKHOCTH
MCIIOJIb30BAHUS M3Y4aeMOT0 Ballel rpynmnoi pUToropMoHa B CEJIbCKOM XO3SIMCTBE.

Tabmuma 31 — Brnusiaue GUTOropMOHOB Ha POCT PACTEHUS
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Pe3yabTar ncciieoBaHus

Hcnoandyemsbrii | Heab onbiTa I'umore3a 3amaun
B HCCJIeIOBAHUH
¢uroropmon
AyKcuH Nzydenue Aykcun 1. Obnapyoicenue
BITUSTHUS cmumyaupy YYBCMBUMENbHOC
ayKCHHa Ha em pocm Mu 8epxXyUKU
poct moberoB | nobezos nobezos K
oelicmeuio
AyKCUHA.
2. Onpeoenenue
xapaxkmepa
BIUAHUSL AYKCUHA
Ha nobezu
AykcuH N3yuenune Aykcun 1. Bviasnenue
(mpemapar BIIMSTHUS cmumyaupy BIUAHUSL AYKCUHA
KOPHEBHH) ayKCHHa Ha em Ha obpazosanue
porecc obpazosanue | KopHeul y
o0Opa3oBaHUs | KOpHel Y YepeHKoa.
KOpHEH y 4epeHKos 2. Yemanosnenue
YepEeHKOB xapaxkmepa
GUAHUE AYKCUHA
Ha
gopmuposarnue
KOpHeBOll
cucmemul y
uepeHKkos
I'u66epennunbl N3yuenne T'ubbepennun | 1. Obnapysrcenue
BITUSTHUS cmumynupy BIUAHUS
rubbepemiuHa | em eubbepennuna
Ha MpoIecc yeenuuenue Ha npoyecc
TUTOIOHOIIIE pasmepa NI00OHOULEHUSL.
HUSA n10008 2. Yemanoenenue
xapaxkmepa
BIUAHUS
eubbepennuna Ha
paszmep niooos
Otuiex N3yuenne Omunen 1. Buiasnenue
BITUSTHUS ycKopsiem BIUAHUSL DMUTIEHA
STHJICHA Ha co3pesaHue Ha npoyecc
CO3pEeBaHHE n10008 co3pesanus
TJI0/I0B N110008.

2. Onpedenenue
xapaxkmepa
BNUSHUSL YMUTIEHA

3TUIEH KOHTpONb

(&& (N
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Ha co3pesanue
n10008

OTuieH Bnusinue Omunen 1. Obnapyoicenue
KoHTpO/b
STHJICHA Ha yeenuuusaem | GIUAHUSL IMUTEHA
YCTOMYUBOCTb | ycmouuu Ha
K [TaTOreHam 80cmb yemoudusocmy
pacTeHus pacmenull K | pacmeHutl K
namozeHam NAamo2eHam.

2. Onpeoenenue
xapakmepa

BIUAHUSL IMUTIEHA
Ha
YCMoUuuU8OCms
pacmenuii K
namozeHam

Hcmounuxu uﬂﬂ;ocmpauud: [86, 87]

[To oxoH4aHuM pabOTHI Kax/aas rpyIia MNpeacTaBiseT NOIyYEHHbIE PE3YIIbTAThI C
MOCJIETYIOUIUM 00CYKICHHEM.

Memoouueckuii kommenmapuu. Ecnu KOIMYECTBO TPYII MEHbUIE MSATH, TO
00CY>X/IEHHE YaCTH ONBITOB IPOBOAUTCS (PPOHTAIILHO.

3. OeHo4YHO-pe(IeKCHBHBIH 3TAI

OOyuaromuecs, UCNONb3yss MaTepUalbl ypoka U y4yeOHMKaA, 3allOJIHAIOT TaOJIUIy
«BnusiHue GpuTOropMOHOB Ha (PU3UOJIOTHUECKUE MPOLECCHI B pacTeHUn» (Tabmuua 32).

Tabnuna 32 —Bnusaue puroropMoHoB Ha HU3HOTOTUUYECKUE MPOIIECCHI B PACTEHUU

HaszBanue ropmMoHa Du3n00ru4YecKoe BIUSIHHE

AykcuH Veenuuusaem epxyuieunviii pocm nooe2o8, Cmumyaupyem
0bpaszosamnue 6OKOBbIX KOPHell

I'n66epemnun Veenuuusaem pazmep niooos

Otunex Yckopsaem cospesanue nnooos. Yeenuuusaem ycmoudugocmy
pacmenuii K namo2eHam

Memoouueckuii kommenmapui. PexomeHyeTcs: o0y4aromumMcs 1mMoJi pyKOBOJICTBOM
VUHUTEINsE TPOBECTH OIBIT, II€JIb KOTOPOTO BBISIBUTH, KAKOE BIMSHUE (HUTOTOPMOHBI
OKa3bIBAIOT Ha MPOLIECCHI PA3BUTHUS CEMSIH PA3JIMYHbBIX PACTCHUH.

Xoxa padoTbl
1. 3anoxute B 4 vamku [lerpu cemena juist mpopamuBanus. ObecrneubTe HaTU4He

BOJIbI ¥ IOCTYIT KMCJIOpO/a.
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2. Ha nsaTelii neHb nOpopaliMBaHUsi CEMSH MPOU3BEAMTE JEUCTBUS COTJIACHO
WHCTPYKIIUU:

A) cemena B | mpoOupke ocTaBUThH 0€3 TOMOJHUTEIEHON 00paboTKH;

b) cemena Bo Il nmpobupke 06padboTath npemnaparoM «AyKCHHY;

B) cemena B III npobupke oOpaboTtaTth npenaparom «[ nbdepemmny;

I') nan cemenamu B IV ipoGupke pacibUIUTh T'a3 ATUIICH.

3. Uepes nsITh 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
KU3HEAECATEIbHOCTh opranu3ma. OJIMH U3 TaKUX PAaCTUTEIbHBIX TOPMOHOB — 3THIIEH — 3TO
ropMoH ctpecca. OH BbI3BIBAET OCTAHOBKY POCTa pacTeHus. MIHTepeCHO MO3HAKOMUTHCS €
TEM, KaKO€ BIMSIHUE OH OKa3bIBAET HA MJIOJbI. Y HEKOTOPBIX PACTEHUN KIIMMATUYECKUM THUII
10/10B. /{7151 HUX XapaKTepHO yBEIMYECHHE BEIPAOOTKU 3TUJIEHA B XOE CO3PEBAHUS IJIOI0B.
K HuM oTHOcsATcA OaHaHbl, TOMATbI, MEPCUKU, TPYIIH, SAOJOKU. Y APYrUX paCTEHUU —
HEKJIMMATUYECKHUM THUII TJI0JI0B (BUIIHS, 3eMJISTHUKA, BUHOTPAJ], IUTPYCOBbIE); 00paboTKa
ATUJIEHOM HE BBI3BIBAET y HUX YCKOPEHHOro co3peBaHusa. CBOWCTBA KIMMAaTHUYECKHX
IJI0JIOB IIUPOKO HCIONB3YIOTCS 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. [Jopora nqo noma B ropoae 3auMér y MBana 4 nus. 3amada MBaHa noBe3Tu
MaKCUMaJlbHOE KOJMYECTBO S0JOK HEUCIIOPYEHHBIMU W TpPU O3TOM OOECHEeUUuTh HX
CO3pEBAHUE.

3aoanus u 6onpocel 018 aHaIU3A CUMYAYUU:

1. Ilepeuncnute BapuaHThI 1eiicTBUs MiBaHa, KOTOPBIE MO3BOJIAT €MY JIOBE3TH SIOJIOKH
710 IoMa B TOPOJI€ B HEUCITIOPYEHHOM COCTOSHUMU.

2. Kakue aeiicTBust He00xoauMo nipousBecty MBaHy n1oMa B ropojie, 4TOObl YyCKOPHUTD

CO3pEBaHME TI010B?



133

3. Moxert nu MBan PEUINUTD MMOCTABJICHHBIC 3aJa41 oe3 IMIPUMCHCHMUA 3TUjIeHa?

4. IIpeacrasum, uto MBany Hamo nepeBe3tu Oananbl. Kak OH MOXKET UCIOJIb30BaTh

3HAHUS 00 ATHIICHE, YTOOBI 0OECIICYNTh HX TIEPEBO3KY?

Memoouueckuii kommenmapui. OlICHUBAEMbIE YMEHUSA:

1. YMmenue paboTaTh ¢ MpeiCcTaBICHHON B TEKCTE HHPOPMAIIHEH.

2. HpI/IMeHeHI/IG IMOJTYYCHHBIX 3HAaHUU B HOBBIX CUTyalu:ax.

3. O606HICHI/IG N CUHTC3 I/IH(l)OpMaHI/II/I B COOTBCTCTBHHU C YCIIOBUAMMU 3aJa4U.

Mamepuanwi Kk ypoxy.

FOpMOHI)I BBIpa6aTLIBaIOTC$I B IIpoHeCcCC CCTCCTBCHHOI'O obMeHa BCIICCTB U B

HHUYTOZXKHBIX KOJIMYCCTBAX OKA3bIBAIOT BJIMIHHNC HA (1)I/I3I/IOJ'IOFI/I‘-I€CKI/IC IMPOUCCCHhI.

Tabmuma 33 — ®UTOropMoHsI®

Ha3Banmue Mecto Tpancnopt DuU3H0JI0THIeCKOe B3anMooTHOIIEHUS
ropMoHa BBIPA0OTKH BJIMSIHHE ¢ ApYruMH
ropMoOHaAMH
Aykcun (MYK) | Bepxymka B VY nnuHeHue nodera. Crumynupyer
cTebs, HanpaBieHuu | Poct kietok B daze CUHTE3 TUJICHA
MOJIO/IBIC YACTH | OT BEPXYUIKU | PACTSIKEHUS.
JUCTHEB, TIOYKH, | K KOPHIO Pa3Butue 3aBsi3uy,
3aBsi3y, IJI0JJOHOIICHHUE.
pa3BHBaroIMecs BeI3siBaeT yBenuueHune
CEeMEHa, IbLIbIA WHTCHCUBHOCTH JIBIXaHHUS.
I'n66epennunsl | JIMCThs. K Bepxymike u | Ycunenue pocta ctebasty | OcBelieHne JIMCTheB
HaxkaruinBarorcs | K KOpHIO KapJIMKOBBIX (hopMm YBEJIUYMBAET CUHTE3
B IIOYKaX MpH pacTeHui. ru00epessIMHOB U
BBIXOJIE U3 BeitaruBanue cre6us. YMEHBIIAET CUHTE3
MTOKOSIIIIErocs Pa3pacranue 3aBsi3u u aQyKCHHOB.
COCTOSIHUSI 00pa3zoBaHue TUIOJIOB. [Ton BustHUEM
Hakonunenune rud0epeInHOB
MUTATEIBHBIX BEIIECTB B | COJIEPIKAHHE

pacTeHHH.
Br13bIBaeT npepriBaHue
MOKOs1 y TIOYEK U CEMSH.
Bri3biBaeT nepexon k
[BETCHHIO y
JUIMHHOJHEBHBIX

ayKCHHOB pacTeT

8 Cocrasneno Ha ocuose Skymikuna H.W., baxrenko E.}0. ®usmonorus pacrenus. — M.: Binagoc, 2004. C.

342-358.
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pacTeHuM B yCIOBUAX
KOPOTKOI'O JHS

TopMO3UT pOCT MOYEK.
HakarmumBaercs B
MTOKOSILIUXCS OpraHax.
Be13bsiBaeT oO6pa3zoBaHue
JKEHCKHUX LIBETOB y
OJIHOZIOMHBIX PaCTEHUM.
IIpu 3aronnenun
pacTeHUN CTUMYJIUPYET
o0Opa3oBaHHe KOpHEN Ha
crele.

VYyacTByeT B yCHIICHUH
MMMYHHTETA PAaCTEHUN
IIPY BO3JIEHCTBUU HA HETO
IIaTOTE€HOB

HuTtokunuHbel | B KOpHIX N3 xopHei VYBenM4MBaOT AeICHUE HevicTBytoT
MACCUBHBIM KJICTOK. IPOTUBOIMOJIOKHO
MyTEM K Ctumynupyror ayKCUHaM,
BEPXYIIKE npoOyXJeHHe U pOCT IIOCKOJIBKY
nobera 1o OOKOBBIX MTOYEK. BBI3BIBAIOT POCT
cocyziam 3a/1epKUBAIOT CTAPEHUE OOKOBBIX MTOYEK
JIPEBECUHBI JIUCTHEB.
OMoTaXuBaroIee
BIIUSTHUE HA JIUCThS IPU
UX YKOpPEHEHUU
Otunex [Tnonsr Bo Bcex YckopsieT co3peBaHue Bricokas
HAIpPaBJICHUSAX | MJIO/I0B. KOHIICHTpaIUs

TopMo3uT pocT CTEONII B | ayKCHHA

JJINHY, BbI3bIBAs CTUMYJINPYCT
OJJHOBPCMCHHO CHHTC3 O5THUJICHA.
YTOJIIICHUC U n3ruod B CoBMecTHBIE
IrOpU30HTAJIbHOM BBICOKHEC JO3bI
HaIlpaBJICHUH. OTUJICHA U ayKCHHA
yCKOpHeT IIponeCChl BBI3BIBAIOT
CTapCHMU. OITYCKaHHE JINCTHLCB

5.3. MeToauyeckne KOMMEHTAPUHU K OPraHU3alUuM U MPOBeJIeHUI0 Ja00paTOPHbIX

[IpoBeneHue nabOpaTOPHBIX PabOT

padot

— OAWH H3 BapHAaHTOB

HCCIICIOBATEIIbCKON  JIEATEIbHOCTH B 00pa3oBaTEILHOM  IIPOIIECcCe.

opraHu3aluu

[Ipexne yem

MPUCTYNUTHh K BBITIOJHEHUIO J1a00paTOpHON PaboThl, GOPMYIUPYIOTCS IEIH, 33a1a4u U
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OMpeNENsIeTCs MOCIEI0BATEIbHOCTh €€ BBIMOJHEHUS. X0/ BBIITOJHEHHS BKIIIOYAET TAKUE
ATambl HAYYHOTO MCCIEAOBAaHUSA, KaK MAHUIYJSIUH C MPUMEHEHHEM CIHEIHAbHOTO
obopynoBanus, pukcarus HabIoAeHUA, (HOPMYITUPOBKA BEIBOOB.

[IpensiaraeM TMO3HAKOMUTBCA C AJNTOPUTMOM OpraHM3alMd M IPOBEICHUS
nabopaTopHOH pabOTHI yUUTEIIEM:

1. Onpenenenue coctaBa rpymi AJis BHITOJIHEHUS JIa0OpaTOpHOU pabOTHI.

2. OzHakomiieHHE OOYy4YarOUIMXCS C MENsIMH, 3aJadyaMd U XOJOM IPOBEICHHUS
nabopaTopHOI pabOTHI.

3. OsHakoMJjieHHE OOyYarouIuxcsi CO CIMCKOM OOOpYJIOBaHUSI W HAlOMUHAHUE
(3HaKOMCTBO) MIpaBUJI PaOOTHI C HUM.

4. MHCTpYKTaX TO TEeXHHKE O€30MacHOCTH BO BpEMsl MPOBEACHUs JTab0paTOpHOM
paboTHI.

5. O3HakomiIeHHE C OOBEKTaMHU, KOTOPBIE HCIHOJIB3YIOTCS JJsi MPOBEICHUS
nabopaTopHON padOTHI.

6. Opranuzanus J1esITeJIbHOCTH 00Yy4alOIIUXCs MO BBITIOTHEHUIO paOOTHI.

7. TlonBeneHue WTOTOB MPOBEIEHUS J1TA0OPATOPHOM padOThI, (POPMYIHPOBAHHE
BBIBOJIOB.

8. IIpuBenaeHue pabounux Mect U 00OPYy0BaHUS B (PYHKIIMOHATILHOE COCTOSIHHUE TIO
OKOHYAHUIO BBITIOJIHEHUS J1a00paTOPHOM pabOTHI.

[IpuBenéM mnpuMepbl OpraHU3allUd W TPOBEACHHS JIAOOPATOPHBIX paldOT C

IIECTUKJIACCHUKaMU Ha ypoKax OUOJIOTUH.

JlabopaTopHasi padora «3yuyeHrne MUKPOIIPENapaToB KJIETOK KOPHD)
JlabopaTopHas paboTa IpOBOJUTCS HA MPOLECCYATbHO-COAECPKATETHHOM 3TaIle
ypoKa npH u3y4eHuH TeMbl « CTpO€HHE KOPHS B CBSI3U C BBITIOJIHAEMbBIMH (DYHKIIMSIMI.
Ha e€ nmpoBenenue orBoaurcst 15 MUHYT.
Heab: n3ydeHre MUKPOCKOIIMYECKOTO CTPOEHUS KOPHS.
O0opyaoBaHMe: MUKPOCKOI, MUKpOIIpEnapar, TeTpaab il 1abopaTopHbIX padoT,

KapaHJall, pydka.
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Xoxa padoTbl

1. PaccmoTpute Mukpomnpenapat «IIpononbHbIi cpe3 KOPHS» NPU YBEIIMYCHUN
00beKTHBOB MUKpockomna B 4, B 10, B 40 pas.

2. 3apucyiiTe CTpOCHHE NPOAOIBHOTO Cpe3a KOPHs, yKa3aB yBEIMYECHUE MUKPOCKOIIA.
OzarnaBpTe Balll pUCYHOK.

3. Iloanumure HA PUCYHKE OCHOBHBIE 30HBI KOPHS: 30HA JICJICHUS, 30Ha BCAChIBAHMS,
30Ha POCTa, 30Ha MPOBEACHMSI, KOPHEBOU UexyIMK. B xone paboThl ncnosb3yiTe MaTepuail
yueOHUKa.

4. Vcnonw3yss maTtepuan y4yeOHMKA, YKaKUTE (YHKIHUIO, KOTOPYHO BBIIOJHSET
KaXKJ1asl U3 30H KOPHS:

30Ha JIeeHus

3o0Ha pocra

30Ha BCaChIBaHUA

KopHeBoii uexiuk

5. Paccmorpute mukpornpenapat «llonmepeunslii cpe3 KOpHS» MPU YBEIUYCHUU
00beKTHBOB MUKpockomna B 4, B 10, B 40 pas.
6. 3apucyiTe NONEePEUHbIN Cpe3 KOPHS PaCTCHUS, YKa3aB YBEIMUYCHUE MUKPOCKOTIA.

Cremnaiite noanvcu 1o aHasoruu ¢ Pucynkom 38. O3ariaBpTe pUCyHOK.

KOpHEBbLIE BONOCKK

LEHTPa/IbHBIA LMAWHAD
C NPOBOAALLEN THAHBIO

Pucynox 38 [lonepeunslii cpe3 KopHs [88]

7. ChopmynupyiTe BBIBOJI 00 0COOCHHOCTSIX MUKPOCKOITUYECKOTO CTPOCHUST KOPHSI.
Bapuanm omeema. Y KOpHS pacTeHHs BBIACISAIOT CIEAYIOIINE 30HBI: KOPHEBOM

YEeXJIMK, 30HA JEJEHUs, 30Ha pocTa (pacTsSKEHHUs), 30Hbl BCACHIBAHUS M IPOBEICHUS.
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Pacnionoxxenue TkaHel B KOpHE OT mnepudepuu K CepleBUHE: MOKPOBHAS TKaHb, KOPA,

IMpoBOAAIIAA TKAHbD.

JlabopaTopHasi padora «BbIsiBJIeHHE NepeIBUKeHUS BOAbI H MUHEPAJIbHBIX
BELECTB B IpeBECHHE»

JlabopaTopHass paboTa TPOBOJUTCA Ha MPOLIECCYATbHO-COJAEPKATETLHOM JTare
ypoka Ha Temy «TpaHcnopT BOJIBI U MUHEPAJIbHBIX BEIIECTB B PACTEHUU — BOCXOISAIIUN
Tok». Ha e€ npoBenenue orBoaurcsa 20 MUHYT.

PexkoMeHyeTcss B Hawaje 3TOro ypoka MHPOBECTH HHCTPYKTAaXX M COBMECTHO C
00yYarOIIMMUCS OCYIIECTBUTH 3aKJIAJKy ONbITA, CHATh PE3YJIbTaThl KOTOPOrO OHU CMOTYT
yepe3 HECKOJIbKO JHEW WM Ha cieayromeM ypoke. Ilpu 3aknaake ombiTa HEOOXOAMMO
MMO3HAKOMHUTh OOYYArOIIUXCsl C JIEMOHCTPAIMOHHBIM BapHUaHTOM YK€ BBITTOJIHEHHOTO
OIIBITA, YTO ITOMOXKET UM IOJYYHUTh NPEACTABIEHNE O BO3MOKHOM HUTOTOBOM PE3YJIbTATE
MpPOBOJIMMOM  J1abopatopHoil  paboThl. Bo3MokeH HMHOW BapuaHT OpraHU3alud
JEeATENBbHOCTH 00YYarOUIUXCsl: 3aKJIaJIKa OMbITa OCYLIECTBISAETCS HA MPEbIAYIIEM YPOKE, a
3aBEpLIECHUE ONbITA HA YPOKE, KOrJa u3ydaercs Tema « IpaHcnopT BOAbl U MUHEPAIbHBIX
BEILIECTB B pacTeHUn». [Ipu 11060M U3 IBYX BHIOPAHHBIX YUUTEIIEM MOX0JI0B, BHITIOJHEHUE
nabopaTopHOM  pabOThl  PEKOMEHAYETCA  OCYLIECTBISTH  HA  MPOIECCYabHO-
COJZIEPIKATEIIBHOM 3Talle YPOKa.

Lenab: BbISABICHHE MEPEABUKEHUS BOJBI M MHUHEpAJIbHBIX BEIIECTB B molere
IPEBECHOTO PACTEHMUS.

OO6opynoBanme: 1gBa moOera JPEBECHOTO pacTeHHs, JBa CTakaHa BOJIbI, KPaCKH,
MUKPOTOM.

Xoxa padoTbl

1. Bo3sMuTe Ba mpo3pavHbIX cTakaHa 00BEMOM mpuMepHO 1o 200 MIJITHIIUTPOB.
3anoJHUTE UX BOJOW KOMHATHOM TEMIIEPATYPBI HA BBICOTY 5 CM.

2. B crakane Ne 1 pa3Benurte uepHuUia, TyallleBYIO WIH aKBapeJbHYIO KpPacKy 10
MOSIBJICHUS] HACBIIIEHHOTO 11BeTa. B crakane Ne 2 BoAy He MoJKpalinBaiTe.

3. Ilomectute B 00a cTakaHa Mo OAHOW BETKE JPEBECHOTO PACTEHUS U MOCTaBbTE UX

B TEIJI0E, XOPOIIIO OCBEMEHHOE MecTo. Habmonaiite 3a pacTeHusMu B TeueHue 2-3 JHel.
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4. OcyIecTBUTE PETUCTPAIIMIO PE3YIHTATOB OMBITA:
a) BBIHBTE BETKH U3 CTAKAHOB;
0) caemaiiTe MPOAOIBHBIN pa3pe3 cTe0s Ha 5 ¢M B JUTMHY Ha KaXK0W BETKE;

B) CJeJIaiiTe CXeMaTUYHBIM PUCYHOK Cpe3a BETKU U3 Kaxaoro crakana (Pucynok 39-

40).

Pucynok 39 Cpe3 BeTku U3 cTakaHa ¢ po3padHoi Bojioil [89]

Pucynoxk 40 Cpe3 BeTkH U3 cTakaHa C MOJKpAIEHHOUN BO10H [89]

6. ChopmynupyiTe BBIBOJI O TIEPEMEIIIEHUN BEIIECTB B cTEOIIC.
Bapuanum omeema: cre0enb IPOBOIUT BOAY U MUHEPAJIbHBIE BEILIECTBA MO COCYIaM

APCBCCHHBI K BBILIICIICKAIIIMM OpraHaM U TKaHSIM.

JlaGopaTopHas padora «McciienoBanue cTpoeHusi KOPHEBUINA, KIYyOHS,
JIYKOBHUBI»

JlaGopatopHyto  pabOTy pEKOMEHIyeTcs MPOBOJUTh Ha  MPOIECCyalbHO-
colepKaTelbHOM JTane ypoka «BupousmeHEHHbIE MOOEru: KOpHEBUIE, KIyOeHb,
nykoBuiia». Ha e€ BeimomHenue otBoautcs 20 muHyT. OpraHusyercsi rpymnmnosasi ¢hopma
paboThl 00YUArOIITUXCS.

Henab: u3y4nTh BHENIHEE CTPOEHUE BUIOU3MEHEHHBIX IMOOEroB (Ha MpUMEpe

KOPHEBHUILA, KITYOHS U JTyKOBHIIbI).
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OOopynoBanme: jyna pydyHas, IpenapoBajbHas UIja, repoapuil KOPHEBUIHOTO
pacTeHus, KiryoeHb KapTodes, TyKOBHIIA PEMYaToro JIykKa.
Xox paboTsbl
1. PaccmotpuTte repbapuii KOpHEBUILHOTO pAacTEHUs (JaHbIIIa, KPanuBbl U JIp.).
2. Haiinure kopHeBuie. M3yunte ero, BbIIETUB y3€J, MEXKI0Y3JIHs, IPUIATOUYHbIE
KOPHH.

3. [lognumure: creGenb, MPUIATOUHbIE KOPHH, y3el, Mexa0y3iue (Pucynok 41).

Pucynok 41 Kopnesue [90]

4. OnpenenuTe 4epThl CXOJICTBA KOPHEBHUIIA C TOOETOM PACTEHUSI.
5. PaccmoTpuTe kiyOeHb KapTodens:

A. HallINTE «TIa3Ku» U PACCMOTPUTE UX MPU MOMOIIH JYTIbL;

b. HaiiguTe MOYKH;

B. noanuimure: noyka, CTOJIOH, pocToK (PucyHok 42).

Pucynok 42 Kny6ens [91]



140

6. Onpeaenurte YepThl CXOACTBA KIIYOHs C MOOEroM pacTeHusl.

7. PaccMoTpuTe pa3zpe3aHHyo B0k JIyKOBuUIly. HaliquTe y TyKoBUIIbI CTEOEb U
JIUCTHSL.

8. [loanuiure: cyxue Yenryu, COUHbIE YeIlyH, MOYKa, JOHIIEe JTyKOBUIIbI (PucyHOK

43).

Pucynox 43 Jlykosuna [92]

9. Onpenenurte YepThl CXOACTBA JIYKOBHIIHI C TOOETOM PACTEHUS.
10. Ha ocHoBe mnpoBeACHHON sabopaTOpHOM pabOThl, JaiiTe OmnpeaeIeHus
CIEAYIOIIUX TEPMHUHOB:

CtoJ10H —

JloH1ie —

«I'maskny —

10. ChopmynupyiiTe BEIBOJ O 3HAYEHUH BUIOU3MEHEHHBIX MOOETOB.
Bapuanm omeema: Bugon3MeHEHHBIE TOOETH 3amacaroT MUTATEIbHBIE BEIIECTBA U

Y4aCTBYIOT B BET€CTAaTHUBHOM Pa3MHOKCHHUU PAaCTCHUA.

JlaGopaTopHas padora «OnpeneneHue ycJIOBUM MPOPACTAHUS CEMSH
U UX BCXOKECTH»
JlaGopaTopHass paboTa TPOBOIUTCS HAa MPOIECCYATHHO-COJAEPKATETLHOM JTare
ypOKa Ha TeMy «YCJOBHS mpopacTtaHus ceMsH. lloaroroBka cemsH K moceBy». Ha eé
BBINOJIHEHUE OTBOAMUTCA 20 MUHYT. [l mpOBEACHHS OMbITA U MOJYYEHUS] PE3yIbTATOB

HOTpe6yeTCH HCCKOJIBKO I[Heﬁ. PeKOMeHI[yeTCH 3aKJIaJIKy OIIbITa IIPOBCCTHU 3apaHCC,
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oOCYyIUTh MOJY4YEHHBIE PE3YNbTaThl U CHOPMYIHMPOBATH BBIBOJBI Ha MpPOLIECCYyaTbHO-
CoJZIep KaTeIbHOM 3Tane ypoka «Pa3BUTHE MPOPOCTKOBY.

Henb: n3ydyeHue ycioBHil, HEOOXOAUMBIX JJI MPOPACTAHUS CEMSIH.

Oo6opynoBanme: cemeHna (aconu wiu ropoxa — 20 mryk, 4 1abopaTopHBIX CTakaHa,
¢bunbTpoBasbHAsA OymMara, Boja, MUHIIET.

Xoxa padoTbi

1. [TonoxuTe HA THO KaXKJIOTO CTakaHa (PUILTPOBAIbHYIO Oymary.

2. Pacipenenute cemena ¢acosii paBHOMEPHO 10 4 CTaKaHaM.

3. B nmepBbiii crakad HanelTe 1 cM BOJIbI M TOCTaBbTE Ha MOJKY B mikad. [loanummure
Y TIPUKJIENTE 3TUKETKY «BOJIa + BO3AYX + TEILIO».

4. Bo BTOpOI#1 cTakaH HajeiTe 4 cM BOJIbI M NOCTAaBbTE HA MOJIKY B mKad. [loamummure
Y IPUKJIEHTE 3TUKETKY «BOJA 1 TEILION.

5. TpeTwuii cTakaH ocTaBbTe O€3 BOJBI U MOCTAaBbTE Ha MOJIKY B mKad. [loanummure u
IIPUKJIEUTE ITUKETKY «BO3AYX T TEILIO».

6. B derBéprThld cTakaH HaieTe | CcM BOABI U TOCTABBTE B XOJOAWIHHUK.
[ToanuimmTe U NPUKIEUTE ITUKETY «BOAA + BO3AYX +XOI0I».

7. Beaute HaOmoeHNs B TeUeHUU TPEX AHEH. 3amosHuTe Tabnuny «Onpenenenue
yCJIOBUH MpopacTaHue ceMsiHy (Tadnuua 34).

Tabnuma 34 — Onpenenenre yclIoBUN MPOpaCcTaHUs CEMsH

YcaoBus Boaa + Bo3ayx + | Boaa + temio Bo3nyx + Bopa +
TEIJio TeIJjo BO31YyX

Nnmoctpanus

204 200

Hanuuune
MPOPOILICHHBIX
CeEMIH

Hemounux unnrocmpayuui.: [93]
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8. ChopmynupyiiTe BbIBOJ 00 YCIOBHIX, HEOOXOAUMBIX JJIs1 IPOPACTAHUS CEMSIH.

9. Onpeenute NPOICHT CEMSIH, KOTOPBIE TPOPOCIIH, TT0 POopMyIIe:

KosanyectBO Mnpopocmunx ceMAH
*100 =

06111ee KOJIMYECTBO CeMSTH

10. [lepenecute ceMeHa B rpyHT M niocaauTe Ha rryouny 1 cm. [lonuBaiite Boo# B

TCUCHUC HCACIIN.

1. UIepe3 HCIOCIIIO OIIPCACIINTC KOJIMYCCTBO ITPOPOCTKOB, ITOABHUBINUXCA HAJI 3eMIIEH.

KonunuecTBO ceMsan

KomugecTBo IMPOPOCTKOB

12. Onpenenute MPOIEHT BCXOKECTU CEMSIH TI0 hopMyJie:

KosanyecTtBO MMpopoCHINX CEMAH
*100 =

06111ee KOJIMYECTBO CeMsIH

13. Cpopmynupyiite BHIBOJ.

BapuaHm omeema. A NpOpacTaHuA CCMAH H€06XOI[I/IMO HaJIMYUC CJIICAYIOIMIUX

(haxkToOpoB: BOoAA, BO3yX, TEILIO.
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o0mreoOpa3oBaTeNbHBIX MIKOJ Ha pycckoM si3bike / M.CybanoBa, M.M. botbaega,
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IHPUJIOXKXEHHUE

IIpuaoxenne 1
®denepanbHblii yaeonbiii niaan® [3]

Bapuant Ne 1

denepajbHbIA HeleJbHbIN YUeOHbIH MJIAH OCHOBHOI'O 00111ero 00pa3oBaHus 1JIsl
S-nHeBHOM YyueOHOI HemeH

IIpeametHbIe 001aCTH Y4eOHble NpeaMeThl KJIacchl KoanuyecTBO 4acoB B Heae 10

V |VI |VII |VII|IX |Bcero

Oo0s3aTeIbHas YaCTh

Pycckuii s3b1k 1 muteparypa | Pycckuii s3b1k S |6 4 3 3 21

Jluteparypa 3 |3 2 2 3 13

Ponnas nureparypa

HNHocTpaHHbBIC SI3BIKU WNHocTpaHHBIN SA3bIK 3 |3 3 3 3 15
M
arematia i Maremaruka 5 |5 10
uHpOpMaTHKa
Anrebpa 3 3 3 9
I'eometpust 2 2 2 6
BeposiTHOCTB U cTaTHCTHKA 1 1 1 3
WNudpopmaruka 1 1 1 3
OO011ecTBEHHO-HAYYHbIE
Hcropus 2 |2 2 2 2 10
MpeIMETHI
OO61ecTBO3HaHNE 1 1 1 1 4
I'eorpadus 1 |1 2 2 2 8
E .
CTECTBEHHO-HAYYHBIC DrsiKa 5 5 3 ”
TIPEIMETHI
Xumus 2 2 4
buousorus 1 |1 1 2 2 7

OCHOBBI YXOBHO- .
OCHOBBI TyXOBHO-HPAaBCTBEHHOU

HPaBCTBEHHOU KYJIbTYPbI 1 |1 2
KYyJbTypbl Hapoa0B Poccun

HapoaoB Poccun

HckyccTBO N306pa3utensHOE UCKYCCTBO 1 |1 1 3

? KonmuecTBO 9acoB Ha GMOJIOTUIO OJJMHAKOBO BO BCEX BAPUAHTAX, MPEICTABIEHHBIX B (DeIepaIbHOM y4eOHOM
IUIaHE.
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My3bika 1 |1 1 1 4
TexHomorus Texnonorus 2 2 2 1 1 8
(6))
MSHHeCkasl KyIbIypa o dusnyeckas KyJabTypa 2 |2 2 2 2 10

OCHOBBI 0€30I1aCHOCTH

OcHOBBI 0€30ITaCHOCTH

KHU3HCACATCIIBHOCTH

Htoro 27 129 |30 (31 (32 |149

Yacrsb, GopMupyeMasi yHacTHUKAMM 00pa30BaTeIbHbIX

OTHOIICHU
VYyeOuble HEIEU 34 |34 34 34 34 34
Bcero uacos 986 | 1020|1088 | 1122 (1122 (5338

MakcumManbHO JOIyCTUMAasl HeJlesIbHas Harpyska (mpu 5-
JTHEBHOM HeJielie) B COOTBETCTBHH C ACHCTBYIOUTUMU 29 130 32 33 33 157
CaHWUTAPHBIMH MPABUIAMH ¥ HOPMaMHU

Ipuaoxenune 2
PacnipenesieHne yueGHOTr0 MaTepualia mo Kjiaaccam

KoanyecTBO 4acoB
TemaTnueckue 0J10KH/TEMBbI
HA U3y4YeHue

5 knacc (34 4, 1 4 — pe3epBHOe Bpemsi)

1. buonorus — Hayka o )KMBOW MPUPOAE 4
2. MeTo/1bl U3y4eHHUsI )KUBOM MPUPOIbI 6
3. Opranusmsbl — TeJa KUBOW MPUPO/IbI 7
4. Opra"u3Mmsl 1 cpeja 0OUTaHUs 5
5. IlpuponHbie cooOriecTBa 7
6. XKuBas npupona u 4eaoBeK 4

6 xnacc (34 4, 1 4 — pesepBHOe Bpemsi)

1. PacTuTenbHbI Opranuim 6
2. CTpoeHne 1 KU3HEAEATEIbHOCTh PACTUTEILHOIO OpraHu3ma: 27
2.1 IInutanue pacTteHui 8

2.2 JIpIxaHue pacTeHUN 2
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2.3 TpaHcnopT BEUIECTB B paCTEHUHU 5
2.4 Poct pacteHus 4
2.5 Pa3MHOXKEHHE pacCTCHUS 7
2.6 Pa3Butue pacteHus 1

7 xnacc (34 4, 1 4 — pe3epBHOe Bpemsi)

1. CucreMaTuueckue rpynibl pacCTeHUMI: 22
1.1 Knaccuduxanus pacteHuit 2
1.2 Huzmme pactenust. Bogopocau 3
1.3 Bricmme ciopoBeie pacTeHus. MoxoBuanable (Mxu) 3
1.4 IlnaynoBuansie (Ilnaynsr). XBomeBuaasie (XBoum),
[TanopotHukoBuHbIe (ITanopoTHHKY) A
1.5 Beiciue cemeHHble pacTeHus. ['ogoceMeHHbIe 2

2. Pa3BuTHE pacTUTENBLHOrO MUpa Ha 3emiie 2

3. Pactenus B mpupOIHBIX COOOIIECTBAX 2

4. PacreHus u uyenoBex 4

5. I'pu6sl. JInmaitnuku. bakrepun 3

8 xnacc (68 4, 2 4 — pesepBHOE Bpemst)

1. )KuBOTHBII OpraHu3m 4

2. CTpoeHHE U )KU3HEIEATENBHOCTh OPraHn3Ma JKUBOTHOTO 12
2.1 Onopa u JBUXKEHHUE KUBOTHBIX 1
2.2. Ilutanue U NUILEBAPEHHUE 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 KoopavHauus 1 perysuus KU3HEACSITEIbHOCTH Y dKUBOTHBIX 2

2.8 IToBeneHne >KUBOTHBIX
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2.9 Pa3MHOXKEHUE U Pa3BUTHE )KMBOTHBIX 1
3. CucremMaTuyecKue rpymnimbl >)KUBOTHBIX. 40
OCHOBHBIE KaTeTOPUU CUCTEMATUKHU 1
3.1 O1HOKJIETOYHbIE )KUBOTHBIE — IPOCTENIIINE 2
3.2 MHoOTrOoKIIeTOUHbIE KUBOTHBIE. KuIieuHOmonocTHbIe 2
3.3 [1nockue, Kpyribie, KOJIbYaThle YePBU 4
3.4 YnenucroHorue 5
3.5 Mosttocku 2
3.6 XopaoBbie 1
3.7 Pr10bI 4
3.8 3eMHOBOIHEBIE 3
3.9 Ipecmbikaromuecs 4
3.10 IITumet 5
3.11 MunekonuTaromme 7
4. Pa3zBuTHE )XUBOTHOT'O MHUpa 4
5. XKuBoTHBIE B IPUPOTHBIX COOOIIECTBAX 3
6. )KuBOTHBIE U YEJIOBEK 3
9 kaacc (68 4, 2 4 — pe3epBHOe Bpemsi)
1. YenoBek — OMOCOIMAIBLHBIN BU/T 1
2. CtpyKTypa opraHu3Ma 4ejoBeKa 3
3. HeiiporymopainbHast perymsius 9
4. Onopa u IBUKEHUE 5
5. BHyTpeHHss cpelia opranu3ma 4
6. KpoBooOparenue 5
7. Jlpixanue 5
8. [lutaHue u nuiEeBapeHue 6
9. O6MeH BellecTB U MpeBpalleHne Y HEPTUU 5
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10. Koxa 4
11. Beigenenue 4
12. Pa3aMHOXXEHUE U Pa3BUTUE 3
13. Oprasbl 4yBCTB U CEHCOPHBIE CUCTEMBI 5
14. [loBeneHue u NCUXMKa 5
15. YenoBek U OKpy»karomiasi cpena 2

IIpunoxenue 3
JlabopaTopHble 1 paKTHYECKHE PA0OTHI, IKCKYPCHH 10 YueOHoMY npeaMmeTy «buosiorus» [8]

IIpumepHasi ocHoBHasi 00pa3oBaTebHAs ®enepanbHas padoyasi NporpaMma 1o
NPOrpaMMa OCHOBHOI'0 00111ero o0pa3oBaHms. yueOHoMy npeamery «buonorus» (6azoBblil
Buogorus. 2015 r. (pexaxuus 2020 r.) 10 [7] ypoBenb), 2023 r.

JlabopaTopHble © | DKCKypCUH JlabopaTopHble u IJKCKYpPCHH UJIH
NpaKTHYecKue NpaKTHYecKHe padoThl | BUAEOIKCKYPCHHU
padoThI

TemaTnueckuii 6,10k 1. Buosoruss — Hayka o
’KMBOM Mpupoae

He npedycmompensi
Paspen «’KuBble opranusMbny

TemaTn4yeckuii 010k 2. MeToabl H3y4eHust
KMBOI NPUPOABI

1. U3yuenue He npedycmompeno 1. N3yuenue OBnageHue MeTo1aMu
ycTpoiicTBa 71a00paTOPHOTO U3yUYEHHS )KUBOU
YBEITUYUTEIbHBIX 000pyIOBaHUS: IPUPOJIBI —
npuOOPOB U MpaBHII TEPMOMETPBI, BECHI, HaOJI0ICHUEM U
palboThI ¢ HUMH. gamku [lerpw, HKCHEPUMEHTOM
MPOOUPKH, MEH3YPKHU.
2. Uzyuenue
[IpaBuiia paboThl C
cmpoeHus

000opyI0BaHHEM B

H .
NIECHEBbIX 2pu606 IIKOJIBLHOM KaOHHETE.

3. U
3yuenue 2. O3HaKOMIICHHE C

cmpoenus (u .
P ( YCTPONCTBOM JIYIIBI,

nepeosudicets)

10 TTockonbKy B JaHHOM JOKYMEHTE HET pactpenelieHus COAEP)KaHWs MPOrpaMMBbl MO rojaMm oOydeHus, K 5 Kmaccy Obuiu
OTHECEHBI J1abopaTopHbIe/MpakTHIeCKUue paboThl M AKCKypcHH, coBmanatonue ¢ Gopmynupokamu @I'OC 2021 unm 6imskue
IO COJIEPXKAHMUIO (BBIACICHBI KYPCHBOM).



155

OOHOKIEeMOYHbIX
IHCUBOMHBIX

CBCTOBOI'O MHUKPOCKOIIA,

3. O3HaKOMJIEHHE C
PaCTHTENHHBIMH U
KUBOTHBIMU KJIETKaMHU:
TomaTa u apOy3a
(HaTypanbHBIC
npenaparsl), HHQY30pUH
Ty(eabKu 1 TP
(roToBbIe
MHUKpOIIpEIaparsl) ¢
MOMOIIIBIO JIYTIBI U
CBETOBOT'O MHUKPOCKOTIA

npaBuia paboThl ¢ HUMH.

Paznen «’KuBble OpraHusMbi»

KMBOI NPUPOABI

TemaTnueckuii 6,10k 3. OpranusmMbl — Tejia

1. [IpurotoBnenue
MHKpOIIpernapara
KOXKHUIIBI YETITyH
nyka (MSKOTH
JI0J1a TOMAaTa).

2. BrisaBienue
MepEeABUKCHUS
BOJBI U
MUHEPaTbHBIX
BEILIECTB B
pacTeHuu.

3. Onpeodenenue
NPU3HAKO8 Klacca 8
cmpoeHuu
pacmeHuii.

4. Onpeoenenue
pooa unu euoa
HeCKONIbKUX
MPABAHUCTBIX
pacmenuti 00HO20-
08yX cemelicme

He npedycmompeno

1. 3yueHune KieTok
KOJKHULIBI YELIYH JIyKa
IO/ JIYTIOW U
MHKPOCKOIIOM (Ha
pumMepe
CaMOCTOSTEIbHO
MIPUTOTOBJIEHHOTO
MHUKpOIIpenapara).

2. O3HaKOMIJIEHHE C
HpI/IHHI/IHaMI/I
CUCTCMATUKHN
OpPTaHU3MOB.

3. HaOmroneunune 3a
noTpebIeHneM BOIbI
pacTeHueM

He npeodycmompenul

Pa3zpgen «O0medonoI0rnuyecKue

Temarnuecknii 010k 4. Opranusmsl u cpega

3aKOHOMEPHOCTH oouTaHUS
BrigBienue MHuoroo0pasue KUBbIX BrigBienue PacTturensHblil n
MPUCTIOCOOICHU y | OpraHu3MOB (Ha mpuMepe MPUCTIOCOOICHHMIA JKUBOTHBIN MUP
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OpPTraHU3MOB K cpeJie
oburanus (Ha
KOHKPETHBIX
IIpUMepax)

napKa Wid IpUpOIHOTO
y4acTka)

OpPraHMU3MOB K Cpefie
obutanus (Ha
KOHKPETHBIX IPUMEPAX )

POIIHOTO Kpast
(kpaeBeneHue)

Pa3nen «O01meonoiornyeckue

Temaruueckuii 010k S. [Ipupoausbie

3aKOHOMEPHOCTH» cooduecTBa
He npedycmompeno | 1. VI3ydyenue u onucanue N3yuenue 1. U3yuenue
9KOCUCmeMbl CBOCH HCKYCCTBEHHBIX NPUPOOHBIX

MCCTHOCTH.

2. Ocennue (3UMHUE,
BECCHHUE) SIBJICHUS B
YKU3HU PaCTCHUH U
JKUBOTHBIX

COOOIIIECTB U UX
oburareneli (Ha mpumepe
aKBapuyma u Jp.)

coobwecms (Ha
npuMepe Jieca, 03epa,
npyna, Jiyra v Jip.).

2. U3yuenue
CE30HHBIX SBJICHHUI B
YKU3HH TPUPOTHBIX
COOOI1IECTB

Paznen «O0medonoI0rnuecKne

3aKOHOMEPHOCTH

TemaTuueckuii 0J10k 6. 2KuBasi npupoaa u

YE€JI0BCK

He npedycmompeno

Pasnoobpaszue nmuy u
MIEKONUMAOUUX
MeCcmHOCMU NPOAHCUBAHUS
(3KCKYypcus 8 npupooy,
300napK unu mysetl)

[IpoBenenue akuuu 1o
ybopke mycopa B
OnuxaiiiieM secy,
napke, CKBepe WM Ha
MIPULIKOJIBHON
TEPPUTOPUHN

He npedycmompenui

Bcezo 3a yueonwii
200: npumepno 8

Bcezo 3a yueonwiii 200:
npumepno 4

Bcezo 3a yueonwtii 200:
9

Bcezo 3a yueonuwiit
200: 4

O kakoM meToje UAET peub?
Hcnonp3yiiTe MEHbLIE MOJICKa30K JJIs1 OTBETA HAa BOIIPOC

IIpuioxenue 4

Metoas! | Ilpumepsl IIpumepsl IIpumepsl Bo3mokHoCcTH Omnpenesnenune
npudopoB u o0bexTa pe3yabTaToB MeToja
HHCTPYMEHTOB NPUMEHeHH
MeTo/a
S 6a10B 4 dasu1a 3 dayu1a 2 6anaa 1 o6ann
1-... Opransl Bona IIpo3paunas ITo3Bousger Meron,
YyBCTB, KHUAKOCTb, HE 3apuKcUpOBaTh | OCHOBAHHBIN Ha
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mymna, OMHOKITb, MMeEIoNIas [[BE€Ta | HAIMYKUE WU BOCIIPUSTUU
MHUKPOCKOII U 3araxa, B OTCYTCTBHE MPUPOIHBIX
KOTOPOM KaKoro-imnoo 00BEKTOB IMpHU
XOpOIIIO MpU3HAKa WIH MTOMOIUIH
pacTBOPSIIOTCSA | CBOMCTBA Y OpraHoOB YyBCTB
MHOT'HE H3y4aeMoro
BeIECTBA 00BEKTa
2-... Muxkpockor, PaznoBunnoctu | Hakunmsie Brrissisier Meron
rina3 OMHOKIb, | JIMIIAHHUKOB JAUUAUHUKU BaKHBIC COIIOCTABJICHUS
Jyma 10 CTPOCHHUIO HUMEIOT TEJIO B OCOOCHHOCTH, JIBYX U Oonee
TelIa BUJIC TOHKOH CBSI3H, 00BEKTOB
(caoeBuIa) TIIaIKOH 3aKOHOMEPHOCTH | (SIBJIICHUM, UJEH,
3epHUCTON WIH | MEXKIY pe3yNIbTaTOB
Oyropuaroit HECKOJIbKUMU UCCIIEIOBaHMI),
KOPOYKHU; o0beKTaMu BBIJICJIICHUE B
aucmosamule — HUX 00IIero u
BHJI METTKHX Pa3IUYHOTO C
YElryeK Win LEJIBIO
TJIACTUHOK; KJaccupuKanuu
Kycmucmeule
HUMEIOT BUJT
BETBSIIUXCS
KYCTHKOB
3—... JIunelika, Paznble yactu Onpenenenue Onpenenser [Tpuém
BECHI, HaJ[36MHBIX HaKOIUICHUS OTHOILLIEHUE CpaBHEHUS
4achl, oOeroB SITTOBUTBIX OJIHOM BEJTMYMHBI | UCCIETYEMOM
MEpHBIN CTAKaH BEIIECTB B K Apyroiu BEJIMYMHBI C
OTpeNIeIEHHBIX | BEJIMYUHE, eAMHUIIEH WK
4acTax MIPUHATON 32 LIKAJION B
pacTeHus eAUHUILY COOTBETCTBHUU C
MPUHIUIIOM
HCCTIEIOBAHUS
4—... Muxkpockor, \Y 0500003 Y 500009 OcymiecTBisieT HccnegoBanue,
OMHOKITB, noMenieHHas OTBITHYIO MIPOBOJIUMOE B
nyma, oA MPOBEPKY cHenuaibHO
4achl, CTEKJISIHHBIN THUTIOTE3bI CO371aBa€MbIX
JIMHEWKa, BECHI KOJITIaK YCIIOBHSIX

U Jp.

OTru0aeT 3a
HECKOJIBKO
JacoB, €CJIN
BMECTE C HEeH He
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IIOMECTHUTH
pacteHue
5-... Paznuunrnie JKuBoTHEIN H3yuenue [Ipenckazanue Meton ocHOBaH
Marepuaibl U MUp OyIymero | BO3MOXHOCTH M | U3BMEHEHUH B Ha 3aMeHEe
o0opynoBaHue, CKOpPOCTH Oymyiiem H3y4aeMoro
KOMITBIOTEP BBIMUPaHUS 00BEKTa €TO
onpeeaEHHOTO YIPOIIEHHBIM
BHIA KUBBIX MIPOTOTUIIOM

OpPraHUu3MOB

Omeempl.: 1 — onucanue, 2 — cpaBHEHHUE, 3 — U3MEPEHHE, 4 — ONBIT/KCIIEPUMEHT, 5 — MOJICTTUPOBAHUE.




