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NOACHUTENbHAA 3AMNNCKA

HOpMaTI/IBHaiI OCHOBa nNporpamMmmbl.
1. ®depepanbHbii 3akoH oT 29.12.2012 N 273-903 "O6 obpasoBaHum B Poccuiickou
Deanepaunun”(pes. or 02.07.2021)
2. Mpnka3 MuHnpoceeweHus Poccum ot 31.05.2021 N 287 "O6
yTBEPXAEHUM dbefepanbHOro rocyaapCTtBeEHHOro obpasoBaTenbHOro
cTaHgapTa OCHoBHOro obuiero obpasoBaHus"(3apernctpmposaHo B MuHiocTe
Poccumn 05.07.2021 N 64101)
3. MeTogunyecknx pekomeHgaunm no co3gaHuo N PYHKUMOHNPOBAHUIO B
obuieobpasoBaTesibHbIX OpraHM3aunsax, PacnosioXXeHHbIX B CENbCKON
MECTHOCTU 1 ManbIX ropogax, LLeHTpoB obpa3oBaHMs eCTeCTBEHHO-Hay4YHOM U
TEXHOJSIOrM4yeckon HanpaeneHHocTen (« Todka pocTtay) (YTBepXaeHbl
pacnopsibkeHnem MuHnctepcTea npocselleHns Poccumnckon degepaumm ot 12
aHBaps 2021r.Ne P-6)
4, Ansa paspaboTtkn pabo4yen nporpaMmbl UCMOMNBb30BANIOCb METOAMNYECKOE
nocobue «Peanusaumnsa obpasoBaTenbHbIX NPOrpamMmmM eCTeCTBEHHOHAY4YHOWN M
TEXHOMOrM4YeCcKon HanpaBneHHOCTEN Mo BMONOrMM ¢ NCNONb30BaHUEM
obopynoBaHus LeHTpa «Toyka poctay. ABTopbl: B.B. bycnakos, A.B.,
MeiHeeB Mocksa,2021
5. Pabouas nporpamma mo 6mostoruu S5 kiacca pazpaboTaHa B COOTBETCTBUU C 3aKOHOM
P® «O06 oOpa3oBaHu» Ha OCHOBE NMPUMEPHOI MPOrpaMMBbl IO 6GHONIOTHUH 5-9 Ki1acchl
basosblit yposens / aBTopbl: B.B.Ilaceunuk, C.B.Cymaroxun, 3.I".T'anonrok, I'.I".11IBenioB-
M.: Ilpocsemenue, 2020 r.

6. O6pasoBaTenbHas nporpamma MyHMUMNaneHOro
obueobpasoBaTenbHOro yupexaeHnsa MakcMmkoBckas OCHOBHas
obuieobpasoBaTtenbHon Wwkonbl 2023 -2024 yyebHoro roga.

7. Y4ebHbir nnaH MyHmumnansHoro obueobpasoBaTefnbHOro
yupexaeHuss MakcumkoBckast OCHoBHas obLeobpa3oBaTenibHON LLKOSbI
2023-2024 y4ebHoro roga.

8. Pabouas nporpamma obecnedeHa yyebHMKaMn, y4ebHbIMN
nocobmnsamu, BKOYEHHbIMY B doefieparibHbI nepedeHb y4eOHUKOB,
pekomeHayembix MnHobpHaykm PO k ncnonbe3oBaHuto (npukas MmHobGpHayku
P® o1 31.03.2014 Ne 253 ¢ nameHenmamm ot 08.06.2015 Ne 576, ot
28.12.2015 Ne 1529, 0126.01.2016 Ne 38, 21.04.2016 Ne 459, ot 29.12.2016
Ne 1677, ot 08.06.2017 Ne 535, ot 20.06.2017 Ne 581, ot 05.07.2017 Ne 329:
B.B.Maceynuk, C.B.CymaTtoxuH, 3.I."anoHntok, .I".LLBeuos bruonorus: 6
Knacc: Y4ebHuk ons yvawumxcs obieobpasoBaTenbHbIX YYPEXKOEHUN:
BasoBbI ypoBeHb / - M.: «[MpocBelwenHne»2023. - 160 c.: un.

9.MNporpammon 0TBOANTCSA Ha U3yveHne buonorum B 6 knacce - 34 yaca 3a
rod, 1 4ac B Hegento.)

CopeprkaHue Kypca 61Monorum B OCHOBHOM LUKoOJe aBAseTcA 6a3oii AnA usyueHus obmx
6uonormueckmx 3aKoHOMepHOCTel, 3aKOHOB, TEOPUiA B cTaplueil wkone. Takum obpasom,
coaeprxaHue Kypca 6Monorum B OCHOBHOMW LiKosie (B TOM uucae B 6 Knacce) npeacraBaser
coboii 6a3oBoe 3BeHO B cucTeMe HemnpepbiBHOro 6nosnormueckoro o6pasoBaHna u ABAAETCA
OCHOBOW AA Nocneayroleil ypoBHeBOW U npodunnbHoit auddepeHumauum.


http://www.consultant.ru/document/Cons_doc_LAW_140174/
http://www.consultant.ru/document/Cons_doc_LAW_140174/




I'InaHmpyeMble pe3ynbTtaTtbl N3y4HeHUA yqe6Horo npegmMeTta

TpeboBaHuA K pe3y/nbTaTaM OCBOEHWA Kypca BVMONOTMW B OCHOBHOWM LUKOJE OMPeAeNnatoTcs KAHoUeBbIMU
3ajayamy  obulero o06pa3oBaHWA, OTPaXaroWMMU  WHAMBUAYaNbHblE, OOLLECTBEHHble W  rOCYyAapCTBEHHbIE
NOTPEeBHOCTU, N BKIKOYAOT IMYHOCTHbIE, METanpeaMeTHbIE U NPeAMETHbIEe pe3yibTaTbl OCBOEHMSA NpeaMeTa.

N3yueHne 6uonorum B 6 knacce AaéT BO3IMOXHOCTb JOCTUYb CIeAYHOLLMX JIUYHOCTHBIX Pe3yJbTATOB:

* 3HaHMe OCHOBHbIX MPWHLMMOB W MPaBUA OTHOLUEHWUA K >XMBOW MPUPOAE, OCHOB 3J0pPOBOro obpasa >XW3HW U
350poBbecbeperaroLL X TEXHONOTNI;
*  peanu3aumsa yCTaHOBOK 340POBOro obpasa XusHu;
*  CcPOPMUPOBAHHOCTb MO3HaBaTENbHbIX MHTEPECOB M MOTMBOB, HampaBJeHHbIX Ha W3y4eHWe >XVMBOW MPUPOAbI;
WHTENNEKTyaNbHbIX YMEHWU (J0Ka3biBaTb, CTPOUTb PACCY>XXAEHWS, aHaAM3UPOBaTb, CPaBHUBATb, JeNaTb BbIBOAbI 1 Ap.);
3CTETUYECKOro OTHOLLEHMA K XMBbIM 0b6bekTam;
*  ¢dopmMUpOBaHME NNYHOCTHLIX MPEACTaBAEHUI O LEHHOCTW MNPUPOAbl, OCO3HaHME 3HaYMMOCTU W OBLLHOCTK
rnobanbHbiX Mpobaem yenoBeyvecTsa;
*  (popMMpOBaHME YBaXUTEIbHOTO OTHOLUEHWUA K WUCTOPUW, KyAbType, HaLWMOHa/lbHbIM OCOBEHHOCTAM K 0bpasy
>KU3HW APYrUX HapOAOB; TONEPAHTHOCTU Y MUPONOOUS;
*  dopMMpOBaHME IKONOTUYECKON KyNbTypbl Ha OCHOBE MPWU3HAHWUA LLEEHHOCTU XM3HU BO BCEX €€ MPOSABIEHMAX U
HeobXoAMMOCTN OTBETCTBEHHOTO, 6epPEeXHOro OTHOLLEHNA K OKPY>KatoLLLei cpese;
*  pa3BuUTME ICTETUYECKOrO CO3HaAHWA Yepe3 Npr3HaHWe KpacoTbl OKPY>KaroLero Mupa.

MeTanpeaMeTHBIMU Pe3yJIbTATAMM OCBOEHUS MaTeprana 6 knacca ABAAIOTCA:
*  OBJafileHVe COCMAGIAIOWUMU UCCIE008AMENbCKOIL U NPOEKMHOU 0essmenbHOoCmu (BKAOYas YMEHNUA BUAETb
npobnemy, CTaBUTb BOMPOCHI, BbIABUraTb rMMOTE3bl, JaBaTb OMpPeAeNneHna MOHATUAM, KhaccubuumpoBaTb,
HabatoAaTb, NPOBOAWUTL IKCMEPUMEHTbI, AenaTb BbIBOAbI W 3aKJHOYEHUSA, CTPYKTYypUpoBaTb Matepuan, OOBbACHATb,
A0Ka3bIBaTb M 3aLUMLLaTb CBOU UAEN);
* yMeHve pabdomamb ¢ PasHbIMU UCHIOYHUKAMU OVONOTUYECKOW UH@GoOpmayuu: HaxoinTb BMONOTUYECcKyHo
MHOOPMALMIO B PasIMYHbIX UCTOYHMKAX (TeKCTe yyebHMKa, HayyHO - MONYASPHON AuTepaType, HBUonornyeckmx
CNOBapAX W CNpaBOYHMKaX), aHaM3MPOBaTb M OLleHMBaTb MHPOPMaLMO, Npeobpa3oBbiBaTb MHGOPMALMIO N3 OAHOMN
dopmbl B ApYryto;
*  CMOCOBHOCTb @bIOUPamb yeiesble U CMbICI068ble YCHIAHOBKU B CBOUX AEACTBUAX U MOCTYMNKax Mo OTHOLLUEHUIO
K XXMBOW NPUPOZE, 340POBbIO CBOEMY 1 OKPY>KatOLLNX;
*  YMeHWe a0eK6amHO UCHO1b306amMb peuesble CPeoCcmea AN [NCKYCCUU U apryMeHTauMn CBOEN No3uumu,
CpaBHWBATb Pa3Hble TOUKM 3PEHNA, apryMEeHTUPOBaTb CBOKO TOUKY 3PEHMs, OTCTaMBaTb CBOKO MO3ULIUIO.
* BNajZieHVe OCHOBaMW CaMOKOHTPOJIS, CAMOOLLEHKW, MPUHATUA PELLEHUI N OCYLLECTBEHNA OCO3HaHHOro Bblbopa
B y4ebHOM 1 No3HaBaTeNbHOW AeATeNbHOCTY;
*  CNOCO6HOCTb BbIGBUPaTh LieNeBble U CMbICNOBbIE YCTAaHOBKM B CBOMX AEWUCTBMAX M MOCTYyMNKax MO OTHOLUIEHWIO K
>XNBOW NPUPOAE, 340POBbIO CBOEMY N OKPY>KatOLLIMX;
* yMeHMVe OpraHu3oBbIBaTb yYebHOe COTPYAHMYECTBO N COBMECTHYIO AeATEeNbHOCTb C yYuTeNneM 1 CBepCTHUKaMK,
paboTaTb WHAMBUAYaZIbHO W B TPynne: HaxoAWTb obliee pelleHne W paspellatb KOHOAWKTbI Ha OCHOBE
COrNIacoBaHMA NO3ULNIA U YUY€Ta NHTEPEeCoB, POPMYIMPOBaTh, apryMEHTMPOBAaTh M OTCTanMBaTb CBOE MHEHME.
PecynsmueHesie: YY/:

* yMEHWe OpraHmn3oBaThb CBOK yUebHYIO AeATeNIbHOCTb: ONpPeAensTb LeNb paboTbl, CTaBUTb 3ajaun, NNaHMPOBaTb
— onpezensTb MNOCNef0BaTENbHOCTb AENCTBUI M MPOrHO3MpoBaTb pe3yabTaTbl paboTbl. OcyLlecTBAATH
KOHTPO/Jb N KOPPEKLUMUIO B Clyyae OBHapy>XeHWs OTKNOHEHWA M OTAUYMI MPU CAUYEHUN Pe3ynbTaToB C
3aflaHHbIM 3TanoHoM. OueHKa pe3ynbTaToB PaboTbl — BblAe/NEHME U OCO3HAHME YYaLLMMCA TOrO, UTO yxe
YCBOEHO 1 UTO elLle NOANEXWT YCBOEHMWIO, OCO3HaHWe KavyecTBa U YPOBHA YCBOEHWS;

* OBJlajieHWe COCTaBAAIOLMMM UCCNEL0BaTENIbCKON U MPOEKTHON AEATENbHOCTW, BK/IOYAs YMEHUS BUAETb
npobaemy, CTaBUTb BOMPOCHI, BbIABUIaTb FMNoOTe3bl, AaBaTb OMNPeAeNeHNs MOHATUAM, KaaccnduumpoBaTsb,
HabarogaTb, MPOBOAWUTL 3IKCMEPUMEHTbI, JenaTb BbIBOAbl M 3aKJIHOUEHWs, CTPYKTYypUpOBaTb MaTepuan,
06BACHATb, 0Ka3bIBaTh, 3aLLMLLATL CBOU UAEW;

* B/afeTb OCHOBaMW CaMOKOHTPO/A W CaMOOLLEHKW, MPUMEHATb 3TV HaBbIKM MPU MPUHATUN PELIEHUA U
OCYLLLeCTBJIEHUN OCO3HAHHOTIO BbiI6Opa B yUebHON 1 NO3HaBaTENbHOW AeATeNbHOCTU.

KommyHukamuseHeie YY/1:



yMeHve caywatb W BCTynaTb B AWanor, y4yactBoBaTb B KOJNEKTUBHOM OOCYy>XAeHUW npobaem;
WHTErpMpoBaThCA B FPynmny CBEPCTHUKOB W CTPOUTb NPOAYKTMBHOE B3aMMOAENCTBME CO CBEPCTHUKAMM Wt
B3POC/IbIMY; YMEHME aZleKBaTHO MCMONb30BaTb peyeBble CPeACTBa AN AUCKYCCUW WU apryMeHTauuu CBOen
No3ULUMUK, CpPaBHMBATb Pa3Hble TOUKU 3PEHUS, apryMEeHTMPOBaTb CBOK TOUKY 3PEHWs, OTCTamBaTb CBOHO
no3nLunio;

yMeHVe OpraHun3oBbiBaTb Yy4ebHOe COTPYAHMYECTBO U COBMECTHYIO AeATeNbHOCTb C  yyuTenem U
CBEPCTHUKamK, paboTaTb MHAVBUAYANAbHO W B rpynne: HaxoAWTb obluee pelueHve 1 paspeLlatb KOHPANKTbI
Ha OCHOBe COr1acoBaHWA MNO3NLMIA 1 y4éTa nHTepecoB. PopMmpoBaTb, apryMeHTMPOBaTb N OTCTanBaTb CBOE
MHeHwe.

lNo3HasamesnoHbie YY/:

yMeHue paboTatb C PasHbIMU WCTOYHWKAMU MHPOPMaLMKU: TEKCTOM Yy4yebHMKa, HayyYHOMOMyAsiPHON
NUTepaTypon,  CAoBapsMU M CNPaBOYHMKAMW;  aHa/iM3MpoBaTb M OUeHMBaTb  WHMOPMaLWULo,
npeobpa3oBbIBaTh €e U3 04HOM GOPMbI B APYryto;

CTPOUTb IOTUYECKME PACCYXKAEHWS, BKAFOUAIOLLME YCTaHOBEHWE NMPUYNHHOCIEACTBEHHbIX CBA3EN;

yMEHUWe co3jaBaTb, MPUMEHATb U MPeobpa3oBbIBaTh 3HAKM M CUMBOJbI, MOAENN U CXEMbl AJs PeLleHus
yuyebHbIX 1 NO3HaBaTe/IbHbIX 3a4aY;

NPOBOAUTL HAabNOAEHMSA, CTaBUTb d1eMEHTAPHbIE IKCMEPUMEHTbI U OB BACHATL NONYYEHHbIe Pe3y/ibTaThl;
yMeHve paboTaTb C pa3HbIMUM WUCTOYHUKAMW OMONOrMYeckon WHPOPMaLUKU: HAaXOAWUTb HeobXoaMMyro
nHbopmMaumo B TeKCTe Y4yebHWKa, Hay4yHO-MOMyNAPHOW AuTepaType, OMONOTMYECKUX CAoBapsxX U
CNpaBOYHMKAX.

IIpeaMeTHBIME pe3yJibTaTaMu OCBOEHUSI Guonorumn B 6 krnacce SBNSAOTCA:

- B nosHaBaTenbHOM (MHTENNEKTyanbHoOn) cgepe.

. 8blOCIICHUE CYUeCMEEHHBIX NPUZHAKOE OUoI02utecKux 06bexkmos (OTIIMYNTENbHbIX NPU3HAKOB
XUBbIX OPraHnM3mMoB; KNneTokK n opraHn3mMmoB paCTeHI/IIZ N )KUBOTHbIX, FpI/I6OB 7] 6aKTepVIIZ; BMNAOB,
aKkocuctem; brocgepsl) 1 npoueccoB (06MeH BELLECTB 1 NPEBPALLEHNE SHEPTUN, MUTAHNE U
OblXaHue, BblesNieHne, TpaHCNnopT BeWeCTB, POCT U pa3BUTnUe, pa3MHOXEHNE U perynaund
XNU3HEeOeATeNbHOCTU OpraHMama; KpyroBopoT BELLLECTB U NpeBpaLleHne SHeprun B
aKocucTemax);

. npueedenue dokazamenbemes (apeymenmayusi) B3aMMOCBSA3UN YesioBeKa U OKpyXatoLlen
cpeabl; 3aBUCMMOCTUN 340pPOBbsA YEJIOBEKA OT COCTOAHUA Opr>|<arou.|,e|7| cpenbl;
HEeoBX0AMMOCTU 3aLLUTLI OKPYXatoLLen cpeabl; cOBnioaeHNs Mep NPOMUNaKTUKK
3a6oneBaHvu7|, BbI3bIBA€MbIX paCTEHUAMMUN,

Knaccuguxayus - oOnpeaeneHne npuHaanexHoctTn bruonornyeckmx o6 bLEKTOB K onpeaeneHHoM
cucTemMaTu4ecKkom rpynne;

00BsCHeHUe poNiu OUonocUU 8 NPAKMUYECKOU desimenbHocmu atodell, MecTa N posiv YerioBeka B
npupoae; posin pactuTesibHbIX OPraHM3MOB B XN3HU YeJTOBEKa, 3Ha4YeHUA Brnonornyeckoro
pa3Hoobpasus ans coxpaHeHust buocgepsl;

paziuyeHue Ha mabauyax yacmetl U OpeaHoud08 KiemKu pacmenutl, OpeaHo8 pacmeHutl, Ha XXUBbIX
obbekTax un Ta6nmu,ax OpraHoB LIBETKOBOIO pacTteHud, paCTeHI/IIZ pa3HbIX OTAEJ10B, KilaccoB
nOKprTOCGMeHHbIX; Hanbonee pacnpoCTpaHEeHHbIX; C'be}J,OGHbIX, AO0OBUTDBIX, COPHbIX,
JNIeKapCTBEHHbIX paCTeHMIZ;

cpagHeHue buonocuyeckux 00veKmos u npoyeccos, YMEHUe Aenatb BbIBOAbI N YMO3aKNIYEeHNs Ha
OCHOBE€ CpaBHEHUA,

8blAGIeHUe USMEHYUBOCIIU OP2AHUZMO8, NPUCNOCOONIeHUll pacmeHull K cpede obumanus, TUNOB
B3aMMOﬂ,eVICTBMﬂ pa3HbIX BUOOB B 3KOCUCTEME; B3aMMOCBSI3EN Mexay 0COBEeHHOCTAMM
CTPOEHUS KNETOK, TKaHel, OpraHoB, CUCTEM OPraHoB M UX OYHKLUAMU;

oenadenue memooamu buono2uieckol nayku: HabnogeHne n onncaHne Gnonornyecknx o6beKToB
M NpoLueccoB; NoCTaHOBKa drnonormnyeckmx 9KCNEPNMEHTOB U 0ObsACHEHNE UX pe3ynbTaToB.



* B ueHHOCTHO-OpueHTaunoHHON cepe.
* 3HaHMe OCHOBHbIX NpaBuW NOBEAEHUS B NPUPOLE M OCHOB 300POBOro obpasa XusHu;
e aHanu3 1 oueHKa NocrneacTBU AesATEeNbHOCTM YeNoBeKa B NPUPOAE, BNUSHUSA (hakTOpPOB
pucKka Ha 340pOBbe YeroBeka.
* B cepe TpynoBon 4eATENBHOCTM.
* 3HaHue n cobnogeHne npasun paboTbl B KabuHeTe Bruonoruu;
+ cobntogeHune npasun paboTbl ¢ bronorndeckummn Npnbopamm N UHCTPyMEHTaMM
(npenapoBarnbHble UrMbl, CKanbnenu, nynbl, MUKPOCKONbI).
* B cdhepe pusmyeckon geatenbHOCTU.
*  0CBO€HUe NPUEeMO8 OKA3AHUS nep8oli nomowiu NPU OTpaBNeHnn A00BUTLIMU pacTEHUAMMU,
NpOCTyAHbIX 3aboneBaHusAX, TpaBmax;
*  PAyuUOHANLHOU Op2aHU3AYUU MPYoa u omovixd, BblpallMBaHNA U Pa3MHOXEHUS KyNbTYPHbIX
pacTeHun, yxoaa 3a HUMu;
* npoeedenuﬂ HaOA00eHUll 34 COCMOSHUEM pacmumelbHo20 OpeaHu3md.
5. B acTteTnyeckom cgepe.
* OBMnageHne yMeHMeM OLEeHMBATb C 3CTETUYECKON TOYKN 3pEHNSA OO BEKTBI XXMBOW NPUPOAbI.

[TnaHupyemMblie pe3yibTaThl H3yUSHHs Kypca

Cuctema nnaHMpyeMblx pe3yrbTaToB: IMYHOCTHbIX, METanpPeaMeTHbIX U NPeaMETHbIX B
COOTBETCTBUM C TpeboBaHMsIMM CTaHAapTa NpeacTaBNAeT KOMMEKC B3anMOCBA3aHHbIX y4ebHOo-
no3HaBaTesNbHbIX N y4eBOHO-NPaKTUYECKNX 3a4ad, BbINOSTHEHNE KOTOPbIX TpebyeT oT obyyatowmxca
OBIafeHNs CUCTEMON y4ebHbIX 4ENCTBUN N ONOPHLIM Yy4eOHLIM MaTepmarnom.

B cTpykType nnaHupyembix pe3ynbTaToB BblAENATCA: BeAyLINE LeNn U OCHOBHbIE
oXunagaemble pe3dyribTaTbl OCHOBHOIO o6u.|,ero O6pa3OBaHMﬂ, oTpaxarwwne Takme O6LL|,|/1€ Lernun, Kak
dhopmupoBaHmMe LLEHHOCTHO-CMbICIIOBbBIX YCTAaHOBOK, pa3BuUTne MHTepeca; LeneHanpasneHHoe
dhopmupoBaHme 1 pa3BuTne Nno3HaBaTeNbHbIX NOTPEBGHOCTEN M cnOCOBHOCTEN 0by4YatoLLmMXCS
cpeacTBaMun NpeamMeToB; NnaHupyemble pe3ynbTaTbl OCBOEHUS Y4EOHbBIX N MEXAMCUNNNNHAPHBIX
nporpaMmm, BKMOYaKLWNX NPUMEpPHbIE
y4yebHO-no3HaBaTeNbHblE U Y4eBHO-NpakTuieckme 3agadun B 6nokax «BbInyCKHUK HAyumTCs» 1
«BbINYCKHUK NONYYNT BO3MOXHOCTb HAYYMTbCSI», MPUBOOSATCH K KaXXAoMy TeMe y4ebHOWM nporpaMmei.
XKunBble opraHusmebl
Yuenuxk Hayuumcsa: XapaKkrepmn3oBaTb ocobeHHOoCTH CTpOEHUA N npoLeccos
Xn3HeaesaTenbHOCTM BMoNorMyecknx 06BHEKTOB (KNETOK, OPraHn3MoB), X MPaAKTUYECKY0 3HaYUMOCTb;
NPUMEHATb MeToAbl OMONOrMYECKON Haykn AN1S N3y4EeHUS KIeTOK U OPraHM3MOB: NPOBOAMUTL
Habn4eHMS 3a XXUBbIMW OpraHM3Mamn, CTaBUTb HECMOXHbIE BMONOrMyeckne aKCNePUMEHTDLI U
OOBACHATbL MX pe3ynbTaThl, ONMCbIBaTb Gronormyeckme o6beKTbl U NPOLIECCHI; NCNONb30BaTh
cocCTaBndwLine I/ICCJ'Ie,D,OBaTeJ'IbCKOM n
NPOEKTHON OEATENbHOCTM MO N3YHEHUIO XXMBbIX OPraHM3moB (MPMBOANTL JOKa3aTeNbCTBa,
KnaccmduumpoBaTb, CpaBHUBATD, BbISIBIIATbL B3aUMOCBS3U); OPUEHTMPOBATLCS B CUCTEME
no3HaBaTeNbHbIX LEHHOCTEN: OLEeHMBaTh MHCPOPMAaLMIO O XMBbIX OpraHn3max, nosly4aemMyto u3
pa3HbIX MICTOYHMKOB; NOCNEACTBUA AEATENBHOCTM YeroBeka B npupoae.

Yuenux nonyuum eozmosrcnocms nayuumsca: cobnogatb npasmna paboTel B kKabuHeTe Guonoruu, ¢
Buonormyecknmmn npnbopamm N HCTPYMEHTaMM; NCNOSNb30BaTb NPUEMbI OKa3aHUS NEPBON MOMOLLU
Npu OTPaBMEHUN SAOBUTLIMU rPUbaMm, SOOBUTLIMU PACTEHUAMM, YKYCaX XXMBOTHbIX; BbIAENATb
aCTeTU4eCKMe AOCTOMHCTBA OO BbEKTOB XXMBOW NPUPOAbI; OCO3HAHHO COBMOAaTh OCHOBHbLIE NPUHLMMbI
1 MpaBuia OTHOLLEHUS K XXMBOW NPUPOAE; OPUEHTUPOBATLCS B CUCTEME MOpParbHbIX HOPM U
LleHHOCTEN MO OTHOLLEHMNIO K 06 beKkTam XMBOW Npupoabl (NPpU3HaHWE BbICOKOW LLIEHHOCTW XXU3HWN BO
BCEX €€ NPOSIBIEHNSIX, IKONOrMYECKOE CO3HAHNE, AMOLMOHANbHO-LLEHHOCTHOE OTHOLLEHME K
06beKkTam XUBOW NpMpOAbl); HAX0AUTb MHAPOPMALMIO O PACTEHUSIX N KMBOTHbIX B HAy4YHO-
nonynsipHOW nuTepaType, OMONorM4Yecknx CrnoBapsix 1 CNpaBOYHMKAX, aHANM3NPOBaTh, OLlEHMBATL €€
1 NepeBoauTb 13 04 HoW bop Mbl B ApYryt0; BbiOMpaThb LieNeBble U CMbICITOBbIE YCTAHOBKM B CBOUX
AENCTBUAX M MOCTYMKaX MO OTHOLLEHWMIO K XXMBOW NPUPOLE.



O6Lwme Buonornyeckne 3aKOHOMEPHOCTU

Yuenuk nayuumcsa: xapakrepusoBatb obLime Guonornyeckme 3aKkOHOMEPHOCTU, UX NPaKTUYECKYHO
3HAYMMOCTb; MPUMEHSTb MEeTOAbl BUONOrMYECKON Haykn AN n3yvyeHms obLmnx 6Monormyecknx
3aKOHOMepHOCTEeN: HabnaaTb N ONUCbIBATb KNETKW Ha rOTOBbLIX MUKpOnpenapaTax, 3KOCUCTEMbI
CBOEN MECTHOCTU; UCMONb30BaTb COCTaBNAOLLME MPOEKTHOM U UCCNEeA0BaTENbCKOW AEeATENBHOCTH
Nno N3yyeHuto obLLmMx BMoNorMYeckmx 3akOHOMEPHOCTEN, CBOMCTBEHHBIX XXMBOW NpMUpoae;
NPMBOAWTbL JoKa3aTenbCTBa HEOOXOANMOCTM 3aLUNTLI OKPYXXatoLen cpeabl; BbliaensaTb
OTNIMYUTENbHbIE NPU3HAKM XXMUBbIX OPraHN3MOB; CyLLEeCTBEHHbIe NMPU3HaKn BUONOrMYecKknx cucTemM u
Bronormyecknx NPoLECCoB; OPUEHTUPOBATLCA B CUCTEME MO3HABATENbHbIX LLIEHHOCTEN: OLeHMBaTb
NHopMaUnio 0 eATENBHOCTU YeroBeka B Npupoae, nonyyaemyro U3 pasHbiX UCTOYHWUKOB;
aHanua3npoBaTb U OLEHUBATL NOCNEACTBUS AEATENbHOCTU YerioBeKa B MPUPOAE.

Yuenux noJyuum 603M04CHOCmMb HaAyuumsca: BblABUTATb TMNOTE3bl O BO3SMOXHbIX NOCNeACTBUAX
AEeATENbHOCTM YeNoBeEKa B 9KOCMCTEMAX U Bruocdepe; apryMeHTMpOoBaTb CBOK TOYKY 3pEHUS B XO4e
Anckyccmn no obcykaeHuto rnodanbHbIX SKOMOrMYecknx npobnem.

OnucaHue MaTepuaIbHO-TEXHUYECKOI 0a3bl eHTPa «Touka pocTa», HCNOJIb3yeMOro
AJIsl peajiu3anuu o6pa3oBaTe/bHBIX MPOrPaMM B PAMKAaX MpenoaaBaHus
OMOJIOTHU M DKOJIOTHH.

MaTtepuanbHo-TexHUYeckas 6a3a LueHTpa «Toyka pocTa» Bkno4vaeT B cebs umdposble
nabopartopuun, Habopbl Knaccnyeckoro obopyaoBaHUsA Ans NpoBeaeHst BMONOrMYeckoro NpakTUKyma,
B TOM 4ucrne ¢ ncnosfibsoBaHMeEM MUKPOCKOIMNOB. YyutbiBas HpaKTquCKMVI onbIT NPpUMEeHeHnA AaHHOIro
obopyaoBaHMs Ha ypokax 6MonorMm 1 B NpOEKTHO-UCCNea0BaTENbCKON AeATENbHOCTN, caenaH
OCHOBHOW aKLeHT Ha onucaHnn umdpoBbIX nabopaTtopuin n nx BO3MoXXHocTSX. [pu aTom umndpoBbie
nabopatopum B Komnaektauum «<buonorunsa», «dkonornsa», Pusmnonornsa» coaeprxat Kak UHAUBUAYasibHble
AaTUMKM, TaK U NOBTOPAIOLLMECA.

HaseaHua nocnegHnx B npuBeaéHHOW Tabnuue BbigeneHbl KypcuBom. Hanunume noao6HbIX
NOBTOPAIOWMXCA AaTUMKOB pacluiMpseT BO3MOXXHOCTM mNeparora no opraHusaumu JnabopatopHoro
NpaKkTUKyma.

JlaTunky HuGPoOBLIX J1a00PATOPHIi 110 0MOJOTHH, YKOJOTHH 1 (DPU3HO0JI0THH




N2 n/n Bbuonorus dkosorus ®Pusuonorus
1 BnaxxHocTn Bo3ayxa BnaxHocTn BO3ayXxa ApTepuanbHoro
] AQaBJieHnA
2. dNeKTPONPOBOAVUMOCTU | DNIeKTPONPOBOAVUMOCTU Mynbca
3. OcBeLWEHHOCTHN OcBeLWEéHHOCTH OcBeLWEéHHOCTH
4. pH pH pH
3. Temnepatypbli Temnepatypbli Temnepatypbl Tena
OKpY>KaloLwen cpeabl OKpY>KaloLwen cpeabl
6. HurtpaTt-noHos YactoTbl AbIXaHuUA
7. Xnopupa-uoHoB YckopeHus
8. 3BykKa KT
9. Baa>kHOCTM NousBbl Cuabl (3promerp)
10. Kncnopopa
11. OnTUUEeCcKOu NJIOTHOCTU
525 Hm (konopumertp)
12. OnTUUeCcKou NJIOTHOCTU
470 Hm (konopumertp)
13. MyTHOCTH
(Typbugnmertp)
14. Okucu yrnepoga
Coaep:xanue Kypca 01oJIorum B 6 Ki1acce

Pacrenus — :xuBoii opranusm (10 4)

MpaBuna paboTtbl B KabuHeTe Bruonornn, TexHuka 6esonacHocT npu paboTe ¢
Buonornyecknmm obbekTamm 1 nabopaTtopHbiM 060pPYAOBAHNEM.

PacTeHuns kak cocTaBHas 4acTb XMBOW NPUPOAbLI. 3HAaYEeHNe pacTEHUN B NPUPOLE U XKU3HU
yenoseka. boTaHuka - Hayka o0 pacTeHusax. BHelwwHee cTpoeHne pacTeHnn. XKnsHeHHble hopMbl U
NPOOOIMKUTENBbHOCTb XN3HWN pacTeHnin. KneTka - ocHoBHas eanHuua xmnsoro. CTpoeHune
pacTuTenbHOWN KNeTkn. MNpouecchl XXN3HeaeaTeNbHOCTU PacTUTENbHOW KNeTKU. [leneHne KneTok.
TKaHW 1 UX PYHKUUKM B pacTUTENbHOM OpraHn3me.

CtpoeHue 1 MHOroo0pa3ue NOKPHITOCEMEHHBIX pacTeHuii (12 v)

Cewms. MNoHaTre o cemeHn. MHoroobpasue ceMsiH. CTpoeHne ceMsaH 04HOAOSbHbIX U
ABYOOSbHbBIX paCTEHUNA.

[Mpoueccol XnsHeaeaTenbHoCcT cemsiH. [ibixaHne cemsiH. [Nokon cemsiH. MNMoHaTue o
XN3HECNOCOBHOCTN CeMSH. YCnoBusi NpopacTaHns CeMSsH.

KopeHb. CBs3b pacTeHuin ¢ nouson. KopHeBble cucTeMbl pacTeHUn. Bugbl KOpHeN.
O6pa3soBaHune KOpHeBbIX cucteM. PereHepaums kopHen. BHewHee n BHYTpEHHEE CTPOEHME KOPHS B
CBSI31 C BbINOMHAEMbIMU UM (PyHKUMSMWU. POCT KOpHS. BUaonameHeHnst KopHen. Jkonormdeckmne
doakTopbl, onpeaenstowme pocT KOpHeEN pacTeHnn

MobGer. Pa3sutne nobera 13 3apogbiLLeBON NoYeUkn cemeHn. CTpoeHME MOYKN.
PasHoo6pa3une nouyexk.

JIncT - opraH BbICLUMX pacTeHui. BHelwHee cTpoeHne nucta. PasHoobpasne nuctbeB. JIncTba
NPoCTble U CIIOXHbIE. JInctopacnonoxeHue. XXunkosaHne nuctoeB. BHyTpeHHee cTpoeHue n
dyHKUMKM NucTbeB. BugonameHennsa nuctbeB. MicnapeHune Boabl MMCTbsiMu. Ponb nuctonaga B XXU3HU
pacTeHun.

Crtebensb - oceBasd yacTtb nobera. PasHoobpasue noberos. BeTBrneHne noberos. BHyTpeHHee
cTpoeHune ctebns. Poct ctebna B AnvHy 1 B TonwmHy. lNepensuxkeHne BeLWECTB No cTebnto.



OTnoXeHne opraHM4ecknx BeLecTB B 3anac. BngonameHeHus noberos: KopHeBULE, KNyOeHb,
nykoBumuUa; ux Gruonorn4yeckoe n Xo3ssMCTBEHHOE 3HaYEHMe.

LiBeTok. ObpasoBaHue NnogoB u cemsiH. LiBeTeHune kak buonorndeckoe ssneHune. CtpoeHne
useTka. OgHononble n oboenonble uBeTkn. PasHoobpasne useTkoB. CouBeTus, X MHOroobpasue u
Buonornyeckoe 3HayYeHue.

OnbineHne y LBETKOBbIX pacTeHMI. Tunbl ONbINIEHNS: NEPEKPECTHOE, CaMOONbINIEHNE.
MpurcnocobneHns pacTeHMn K CamoonbINIEHNIO U NEPEKPECTHOMY OMbINIEHNI0. 3HaYeHNe ONbINeHns B
npupone 1 cerbCkoM X03s1cTBe. VIcKycCTBEHHOE OrblfeHune.

Ob6pas3oBaHune niooos U ceman. Tvnbl NNOAOB. 3HAYEHME NNOAOB.

JTabopaTopHble paboTbl
«CTpoeHmne cemeHn haconu»
«CTpoeHne BeretaTMBHbIX Y FeHEePaTMBHBLIX MNOYEK»
«BHelLHee cTpoeHme KopHeBMLA, KIYOHS U NTYKOBULbI»
«CTpoeHne KOpHS MpoOpOCTKa.

KusnenesareabHocts pacrenui (11 9)

MwHeparnbHoe NuTaHue pacTeHun U 3HavyeHue Bogabl. [oTpebHOCTL pacTeHnin B
MUHeparbHbIX BewecTBax. YaobpeHue noyvs. Boga kak ycnoBme NOYBEHHOIO NUTAHUSA pacTEHUN.
[MepenswxkeHne BeLwecTB No cTednto.

doTocuHTes. ObpasoBaHMe OpraHUYECKMX BELLLECTB B NIUCTbsIX. [JbIXxaHne pacTeHUN.

PaamHoOXeHue pacteHnn. OcobeHHOCTU pa3MHOXeHU pacTeHnin. OnnogoTBopeHne y
LBETKOBbIX pacTeHUn. PasMHOXeHne pacTeHun YyepeHkamm — cTebneBbiMU, IMCTOBLIMU, KOPHEBBLIMMU.
PasMHOXeHne pacTeHUN YKOPEHSOLWMMUCS N BUOOU3IMEHEHHbIMU noberamun. PasmHoxeHue
pacTeHun NnpusuBkon. NpnmMeHeHne BeretaTMBHOIO Pa3MHOXEHUS B CESTbCKOM XO3SMUCTBE U
AeKkopaTUBHOM pacTeHueBoAcTBe. buonornyeckoe saHa4yeHne CEMEHHOIO Pa3MHOXEHUS PaCTEHWUN.

PocT pacTteHuin. PoctoBble ABMXEHNA — Tponnambl. PassuTtre pacteHuin. Ce3oHHbIe
N3MEHEHUS B XXN3HWN pacTeHUN.

Jlabopamopnuvle pabombul.
«YepeHkoBaHME KOMHATHbIX pacTEHUN»
«Pa3mMHOXeHue pacTeHun KopHeBuLamm, KnyoeHsaMun, nykosmuammny

3akntoveHue (14.)

KanengapHo-TemaTnyeckoe nnaHupoBaHue



Kon-Bo

N2 Data Tema ypoka Wcnonb3oBaHue
ypok | M/aH dakr Yac  |o6opyaoBaHus
a «Touka pocra»
PacteHue - xuBoit opranuszm ( 10u)
1 1 DNEeKTPOHHbIE
BeegeHne. boTaHvka — Hayka O pacTeHusX. TabavLpl
2 O6Lwme npu3Haky, pasHoobpaswve, pacnpocTpaHeHue, 1 SNeKTPOHHbIE
3HayeHne pacTeHnn. TabavLbl
3.
Crtpoenue pactutenbHOM KieTku. JI/p Nel « 1 .
[IpUroTOBJIECHHE U PACCMATPUBAHKE MIPENapara [{udposoii
KO>KHUIIbI YEITYH JIYKA MO0J MUKPOCKOTIOM) MHKPOCKOII




Xumudeckuit coctaB kiaeTku.JI/p No2 «O6HapyxeHue
BOJIbl 1 MHHEPAJIBHBIX BEIIECTB B paCTECHUIX», JI/p
Ne3 «OOHapy)eHHe OpraHu4IeCKIX BEIIECTB B

[PACTEHUSX 2
[udposoit
MUKPOCKOII
6-7 JKuzHenesTenbHOCTh KIETKH, €€ IeTIEHUE U POCT
8 OcobeHHOCTH CTPOEHUS U (DYHKIIMU PACTUTEIHHBIX
TKaHel
9 Opranbl pacTeHUs
10 KontpomnbHas pabora no teme: «Pactenne — xuBoi
OpraHu3M»
CTpoeHnne 1 MHOroo0pa3ue NOKpPbITOCEMEHHbIX pacTeHui- 12 4.
11 Crpoenue cemsin. JI/p Ned «M3ydenne cTpoeHus 1 Lludposoii
ceMeHH (acomm» MIKDOCKOIT
12 Buns! kopHeit u THbI KOpHEBBIX cucteM. JI/ p Ne5 1 Ludposoit
«CreprkHeBasi U MOYKOBATasi KOPHEBBIE CUCTEMBIY. MUKDOCKOIT
13
Bunonsmenenne KopHen.
14 1 L{udposoii
[ToG6er. Pa3Butne mobera u3 mouku. JI/ p Ne6 MHEKPOCKOIT
«CTpoeHne BereTaTUBHBIX M T€HEPATUBHBIX MTOUYEK.
15 Ctpoenue ctebms. | JJICKTPOHHBIC
TaOIULIBI
16- 2 L{udposoii
17 MUKPOCKOII
BHeniHee 1 BHyTpEHHEE CTPOCHHE JIUCTA.
18 1
JNIEKTPOHHBIE
BuonsMeHeHre noOeros. TaOJIUIIBI
19 1
JJIEKTPOHHBIE
CrpoeHue u pazHooOpa3ue IBETKOB TaOJIUIIBI
20 1
JNIEKTPOHHBIE
Couserust TaOJIUIIBI
21 1
DJIEKTPOHHBIE
[Imomel TaOJINLIBI
22 OGOOIIEHNE U CUCTEMATU3AIMS 3HAHUH 110 1
Matepuaiam TemMbl «CTpoeHre 1 MHOT0OOpas3ue
MOKPBHITOCEMEHHBIX PACTEHU
KusHeneaTeJIbHOCTH pacTeHuii - 114.
23 OO6MeH BEeNIeCTB —BaKHEHIIMIA TPU3HAK KU3HH 1
pacTeHUH.
24 MuHepanbHOE MUTaHUE PaCTeHU. Y 100peHusl. 1 JlaTunk
BIIQKHOCTH
MOYBbI
25 DOTOCUHTE3. 1 JlaTunk
OCBEILIEHHOCTH
26 JlpIxaHue pacTeHUM. 1 JlaTunk
KHCIODOIIA
27 [IepenBukeHue BEIECTB Y PACTEHUMN. JNIEKTPOHHBIE

TaOTULIBI

NQ

)




ATYNK
BIIAYKHOCTH
[OYBBI
29 1 [udposoit
MHUKPOCKOII
[IpopacTanue cemsH.
30 POCT ¥ pa3BHTHE PACTEHHUI 1 Lludposoii
MUKPOCKOIT
31 1 DIIEKTPOHHBIE
Pa3MHOKEHME paCTEHUI U €r0 3HAaUCHUE TaOJIULIBI
39 BereratuBHOe pasMHOXKeHUE pacTeHuid. JI/pNe7 1 DIIEKTPOHHBIC
«Pa3MHOX€eHHEe KOMHATHOT'O PACTEHUSI YEPEHKAMU» TaGITHIIBI
33 O060011eHMEe U CUCTeMAaTU3aIMsl 3HAHUH 110 TeMe | JNIEKTPOHHBIE
«Ku3HenesaTenbHOCTh PACTEHUID) TAGITHIIBI
3akarouenue(14.)
34 1TOroBbIi KOHTPOIb 3HAHN 110 Kypey Gnonorun 6 |
KJ1acca.
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