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IHosicHuTEIbLHAA 3aIIHCKA

[Tporpamma paspaborana Ha ocHoBe PI'OC c yuerom aBTOpckoi mporpammbl A. E.
I'ypeBuua, [I. A. Hcaesa, JI. C. IloHtaka «BBeneHue B €CTECTBEHHOHAyYHbIE IIPEIMETHI.
EctecTBO3HaHME» U B COOTBETCTBUU C HOPMATUBHBIMU aKTaMU:

1. ®enepanbnbiii 3akoH OoT 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

2. Ipuxaz MunnpocBemenust ot 22.03.2021 Ne 115 «O6 ytBepxnenun Ilopsaka
OpraHu3alliil ¥ OCYIIECTBIIEHHS ~ O0Opa30BaTENbHOW  NEATENBHOCTH  TIO0  OCHOBHBIM
0011e00pa3oBaTeNbHBIM TPOrpaMMaM — 00pa3oBaTENbHBIM IMPOTPpaMMaM HavaJlbHOTO OOIIETO,
OCHOBHOTI'0 O0ILIEro U CpeHero oouiero 00pa3oBaHus»;

3. Ilpuka3 MunucrepctBa npocseenus Poccuiickoit @enepanun ot 31.05.2021 Ne 287
«O0 yTBepxneHun (heaepanrbHOr0 rocyIapcTBEHHOTO 00pa3oBaTENBbHOTO CTaHIAApTa OCHOBHOTO
obmero oopazoBanus» (3apeructpupoBan MuntoctoM Poccun 05.07.2021 Ne 64101);

4. IIpuxa3z Munucrepcrsa npocsenieHus Poccuiickoin @enepauun ot 18.07.2022 Ne 568
«O BHeCeHMHM HW3MEHEHHMH B (QelepalbHblii ToCyl1apCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT
OCHOBHOTO 00111er0o 00pazoBanus» (3apeructpupoBad Muntoctom Poccun 17.08.2022 Ne 69675);

5. Ilpuxa3 MunucrepctBa npocsenienusa Poccuiickoit @enepannu ot 18.05.2023 Ne 370
«O06 yTBepkaeHuUH GenepaabHOM  00pa30BaTENBHOW MPOrpaMMbl  OCHOBHOTO  OOILEro
obpazoBanus» (3apeructpupoBad MuntoctoM Poccun 12.07.2023 Ne 74223).

Copep:xaHue mporpaMMbl UMEET OCOOEHHOCTH, OOYCJIOBJIEHHBIE, BO-NEPBBIX, 3aJauaMU
pa3BUTHs, OOy4eHHS M BOCIUTAHUS YYAlUXCS, 3aJaHHBIMM COLMAJIBHBIMU TPEOOBAHUSAMHU K
YPOBHIO DPa3BUTHUS HUX JUYHOCTHBIX M II03HABaTENbHBIX KadeCTB; BO-BTOPBIX, NPEAMETHBIM
COZIep)KaHUEM CUCTEMbI OOIIero oO0pa3oBaHUS; B-TPEThHX, INCHUXOJOTHYECKHMHU BO3PACTHBIMU
0COOEHHOCTSIMH 00yJaeMbIX.

Lenun n3yueHust JaHHOTO Kypca B OCHOBHOM IIKOJIE HAIIPABJIEHBI Ha:

e  MPONENIEBTHKY OCHOB (PM3UKHU U XHUMUH;

e  TIOJIyYEHHUE yYalIUMHUCS NPEACTABICHUN O METOIaX  HAYYHOI'O MO3HAHMS IPUPOIBL;

e (opMHUpOBaHHME DJJIEMEHTAPHBIX YMEHHI, CBS3aHHBIX C BBIOJHEHHEM YYeOHOTO
71a00paTOPHOTO IKCIIEPUMEHTA (MCCIIEA0BaHMS);

e (opMupOBaHME Yy  yyallUXcs  YCTOMUMBOrO  HMHTepeca K  IpeaMeraMm
€CTeCTBEHHOHAYYHOT'O LIMKJIA (B YaCTHOCTH, K (PU3HUKE U XUMHH).

JlesITeIbHOCTHBIA MONXOM K pa3padoTKe COoJepKaHMs Kypca TO3BOJSIET pemaTh B XOJE
€ro U3y4eHUs psijl B3aMMOCBSI3aHHBIX 3a4a4:

e oOecrieuuBaTh BOCHPUATHE, IOHUMAHNE U 3alIOMUHAHUE 3HAHUH,

e CO31aBaTh YCIOBMS JJs BBICKa3bIBaHUS TMOJAPOCTKOM CYXAEHHUH HAy4dHOIO,

HPAaBCTBCHHOI'O, 5CTECTUYCCKOI'O XapaKTepa 110 noBoay B331/IMOI[CI>1CTBH$I YCJIOBCKA U MPUPOIBI,



e  yIENATh BHUMAaHHE CHUTyalUsM, TA€ YYallWiCsS NODKEH paszinyaTh YHUBEpPCAIbHBIC
(BceoOmue) ¥ yTHIUTapHbIE [IEHHOCTH;

e  HCHOJNB30BAaTh BCE BO3MOXKHOCTH JUISl CTAHOBJICHUS NPUBBIYEK CIICIOBAaTh HAYYHBIM W
HPaBCTBEHHBIM NMPUHIIUIIAM U HOpMaM OOIICHHUS U IEITEIbHOCTH.

Tem camMbIM CO3MAIOTCSl YCJIOBUSI IS MHTETPAllMM HAYYHBIX 3HAHUH O MPHPOTHBIX

CUCTEeMax M JIpYrux cep CO3HaHUs: XyJ0KECTBEHHOW, HPaBCTBEHHOM, MPAKTUYECKOM.

Oﬁmaﬂ XapaKTEPUCTUKA CNICHUAIBHOIO Kypca «BBegeHne B eCTECTBOZHAHHME»

«BBelleHHEe B €CTECTBO3HAHME» - MHTETPUPOBAHHBIM Kype I8 MIQAIINAX MOJIPOCTKOB, B
COJIEP’KaHUU KOTOPOr'0 PACCMAaTPUBAIOTCS IyTH TIO3HAHMS YEIOBEKOM IIPUPOJIBL.

BBenenne ¢usuku Ha paHHel cTaguu oOy4yeHMs B 5 Kiaccax TpeOyeT M3MeHEHUs: (opMbl
M3JI0KEHUsT Y4eOHOro MaTepualia U METOJUKH ero mpernojaBaHus. [loatomy ocoboe BHHMMaHUE B
porpaMMme yieiaeHo (GpoHTalIbHBIM IKCIIEPUMEHTANbHBIM 3aaHusM. [IpeanonaraeTcs, 4To BaKHOE
MECTO B Ipolecce paboThl HajJ KypcoM 3aliMyT PHCYHKH pa3JIMYHbIX SBJICHHH, ONBITOB H
M3MEPUTENIBHBIX TNPUOOpPOB. bonblIoe KOJIMYECTBO KAayeCTBEHHBIX BOIIPOCOB, HCIIOJIb30BAaHUE
UTPOBBIX CHUTYyalMil B MpeNoAaBaHUM JOJKHO CIOCOOCTBOBATH CO3/IAHUIO MHTEpEca ydalluxcsl K
MIPEAMETY U CTPEMIIEHHIO K €0 IIOHUMAHHIO.

JlesiTeIbHOCTHBIN MOJIX0A K pa3paboTKe COAEp KaHUs Kypca MO3BOJISET pelaTh B XOA€ ero
U3yUYeHHs Pl B3aMMOCBSI3aHHBIX 3a/1a4: 00ECIeYrBaTh BOCHPUATHE, TOHUMAHUE U 3allOMHHAHUE
3HAHWM, CO3/1aBaTh YCIOBUS Ul BBICKA3bIBAHUS MIOJPOCTKOM CYXACHUN HAYYHOT O, HDABCTBEHHOTO,
ACTETUYECKOTO XapakTepa MO MOBOJAY B3aMMOJEHCTBHS YEJIOBEKA U MPHUPOABI; YIEIATh BHUMaHUE
CUTyallUsiM, TJ€ Yy4Yalluiicd NOJDKEH pas3inyaTh YHUBEpCaJlbHble (BCEOONIME) W yTUIMTapHBIE
LEHHOCTH. TeM caMbIM CO3JAIOTCS YCIOBHUS I MHTErpaliid HAY4YHBIX 3HAHUN O IPUPOIHBIX
CUCTEMaX M JIpYruX cep CO3HAHUSA: XyJO0KECTBEHHON, HPAaBCTBEHHOM, MPAKTHUECKOM.

[TonoGHOe moOCTpoeHHE Kypca HE TOJBKO IIO3BOJISET pellaTh 3a7ayd, CBS3aHHbBIE C
o0yueHHEeM M Pa3BUTHEM LIKOJBHUKOB, HO U HECeT B ce0e OOJbIION BOCIIUTATEIbHBIN NOTEHIINAI.
BocnuteiBaromas  QyHKIMS Kypca 3akioyaeTcs B (OPMHUPOBAHMM y MIAIIIMX MOJPOCTKOB
NOTPEOHOCTH MO3HAHUS OKPYIKAIOLIETO MUPA U CBOMX CBA3EH C HUM: SKOJIOIMYECKH 00OCHOBAHHBIX
NoTpeOHOCTEH, UHTEPECOB, HOPM U NPABHIL.

B Kypce naroTcs TIepBble INPEACTABICHUS O TaKUX IOHATUAX, Kak «Maccay,
«B3aUMOJIEHUCTBUEY, «CUIIa», «IHEPTU», «aTOM», «MOJIECKYJIa».

W3 Bcero KOMIUIEKCAa COBPEMEHHBIX METOJOB IIO3HAHUS IPUPOABI B Kypce COLEPKATCA
CBEJICHMSI O HEKOTOPBIX M3 HUX: HAOJIOJIEHUSAX, U3MEPEHUAX, IKCIIEPUMEHTAX, MOJCIUPOBAHUH U
MOKa3bIBAETCS MX B3aUMOCBSI3b; JAIOTCS CBEACHUS O MPUOOPAaX U MHCTPYMEHTAX, KOTOPbIE YETIOBEK

HCIIOJIB3YCT B cBOEH HpaKTquCKOﬁ JACATCIIBHOCTH.



OcHOBHOE cojiepKaHue MPOrpaMMbl BKJIIOYAET pas3zaeibl: «BBeneHue», B KOTOPOM jAaercs
MPEACTaBICHUE O TOM, YTO M3ydarT ¢usmuka, xumus, «Tema u BemecTBa», «B3zammonencTBue
Tenm», «Puznueckue ABICHU, «UenoBek u npupoaa».

BbinonHAs NpomeneBTUYECKYIO0 poiib, Kype «®PHU3MKa» COAECPKHUT CUCTEMHBIE, a HE
OTpBIBOYHBbIE 3HaHUS. boibllloe BHMMaHuE B HEM YAENAETCS NPEEMCTBEHHBIM CBS3IM MEXIY
Ha4yaJbHOM M OCHOBHOM IIKOJIOM, MHTErpalliM 3HAHUN BOKPYTI BEAYLIUX HIECH, ONpPENEISIOIINX
CTPYKTYpY Kypca U CIIOCOOCTBYIOIINX (POPMUPOBAHHIO LIETOCTHOTO B3IJIAAAa HA MUD.

ITosmydyaeMble ydaniMMKCs CBEJEHHMS O BELIECTBAX M UX IPEBPALIEHUSX MOTYT CIIyXKHUTb
IIEpBOHAYAJIbHON OCHOBOM JJIsl TOCTETIEHHOTO OCO3HAaHUS WJEU O TOM, YTO MaTepust U (GOpMBbI ee
JIBIKEHHSI BCETJa B3aMMOCBS3aHbl, YTO OOBEKTHI MPHUPOJAbI 00pa3yIOT ILENOCTHBIE CHUCTEMBI,
OTHOCHUTEJIBHO YCTOWYMBBIE, HO B TO € BpeMs QUHaMHuHble. HapymeHue 5Toil TMHaMU4eCKOu
YCTOMYMBOCTH CUCTEM MOJKET NPUBECTH K HEXEJAaTeNbHbIM NocieacTBUAM. OCO3HaHNE 3TON UIen
BAXKHO JUTSl TOHUMAHUSI SKOJIOTHYECKUX MPOOIIEM.

WuTerpamuss  pa3iMyHBIX €CTECTBEHHOHAayYHbIX oOOJlacTeli 3HAHMS OCHOBaHa Ha
NPEJCTAaBICHUN O €AMHCTBE MPUPOJIbI U OOIIEM I BCEX €CTECTBEHHBIX HAyK METO/IE MTO3HAHMS.

Copnep:xaHue JAaHHOTO Kypca CTPOUTCS Ha OCHOBE AESTEIBHOCTHOTO Noaxonaa. BosieueHue
ydaluxcs B Pa3sHOOOpa3HyIO ydeOHYI0, HCCIEIOBATEIbCKYI0 W IMPAKTHYECKYIO J€ATEIbHOCTh
SBIISIETCS YCIIOBUEM MPUOOpPETEHHsI MPOYHBIX 3HAHUN, TPeoOpa3oBaHus UX B yOEXKICHUS U YMEHHUS,

CTAHOBJICHUA OTBETCTBCHHOCTHU KaK YCPThI TUYHOCTH.

Mecto npeamMerTra B y‘leﬁHOM IJIaHe

Kypc paccunrtan Ha 34 yueOHBIX yaca B 5 Kjacce u3 pacyera | yueOHBIN yac B HEJIEIIO.

B cooTBeTcTBHM C yueOHBIM IUIAaHOM OCHOBHOTO 0011ero o0pazoBaHus Kypcy «BBenenue B
€CTECTBO3HAHME)» MPEIIIECTBYET Kypc «OKpyKaronuii MUp» B Ha4aJdbHOM IIKOJE, BKIIOYAIOIINI
HEKOTOpbIE 3HAHUSA U3 00J1aCTH (PU3UKU.

Kpatkoe coneprxanue 3aHsaTuil Kypca « BBezieHue B eCTeCTBO3ZHAHUEY.

Bsegnenue.

IIpupona xuBasg u HexuBas. SIBieHHs npuUpoabl. UenoBek — 4YacTh NpUpoAbl. BiusHue
yenoBeka Ha npupoay. HeoO6XoauMocTh H3y4deHUs NpUPOAbl U OEpeKHOTO OTHOIIEHUS K HEM.
OxpaHa npupoibl.

@du3uka U XUMHUS — HayKu o mpupoje. Uto miydaer ¢usuka. Tema u BemectBa. Urto
u3ydaeT XxuMmus. HaydHbie METOAbI H3y4eHHsI IPUPOABI: HAOIIOICHHE, OIIBIT, TEOPHSI.

3HaAKOMCTBO C MPOCTEHIIMM (U3UYECKUM U XHMHUUYECKHUM OO0OpYyIOBaHHEM: MPOOHUPKA,
Kos10a, 1abopaTOpHBIM CcTakaH, BOPOHKA, MUIETKA, IIMATelb, MJIACTMACCOBBIA U METAITTUYECKHA

ITaTUBBI. Hal"peBaTeJlBHLIfI HpI/I60p, 0COOEHHOCTH IIJITaMEHH. HpaBI/IJ'Ia HarpeBaHusd BCIICCTBA.



Tena u BemecTsa.

Xapaktepuctuku Ten u BemecTB (popma, oOveMm, 1Ber, 3amax). OpraHumueckue u
HEOPraHWYEeCKHE BEIIECTBA.

TBepaoe, )KuaKoe 1 ra3o00pa3Hoe COCTOSHUS BEIECTBA.

Macca Tena. Macchl pa3inuuHBIX Tell B Mpupoje. JTanoH Maccel. Beckl. Temmeparypa.
TepmomeTpsl.

Henumocts BemecTBa. Monekynbl, aToMbl, HOHBL. lIpencraBieHne o pazMepax YacTHI]
BellecTBa. JIBmxkeHnue vactuil BemiecTBa. CBsS3b CKOPOCTH JBUKEHHUS YACTHUI[ C TEMIEPATYPOM.
Juddysus B TBepIbIX Tenax, )KUIKOCTAX M ra3zax. BzauMoneicTBre 4acTUI] BEIIECTBA U aTOMOB.
[TosicHeHnre CTpoeHMS TBEPIBIX TEN, KUIKOCTEN U Ta30B C MOJIEKYJIAPHON TOUKH 3peHus. CTpoeHne
aToMa M MOHa.

XVUMUYECKUE DIIEMEHTHI (KHUCIOPOM, a30T, BOAOPOI, Kele30, aTIOMHUHHMA, Melb, (hocdop,
cepa). 3HaKu XuMU4eckux ieMeHToB. [lepuoanueckas cucrema Jl. 1. Menneneena.

[IpocTeie U ciokHBIE BellecTBa (KUCIOPO/, a30T, BOJIA, YIVIEKUCIBIN ra3, MIOBapeHHas! COJb).

Kucnopoa. I'openne B kuciopoxme. dorocunres. Bomopoa. Bozgyx — cmech rasos.
PacTBOpEI 1 B3BECH.

Bona. Boga xak pactBopurens. Ounctka npupoiHoit Boasl. IlnoTHOCTE BemecTsa.

BzaumopeiicTBue Teil.

W3menenune ckopocty W GoOpMBI Tel TMpH HUX B3auMojaeWcTBuu. JledicTBue u
IIPOTUBOJIECUCTBHE.

Cuna kak Xxapaktepuctuka B3aumojeictBus. [unamomerp. HploTOH — eauHUIA
W3MEPEHUSI CUITBL.

WNuepuus. IlposiBnenne nHepuuu, NpUMEpPHl €€ ydeTa UM NpuMeHeHus. Macca kak mepa
WHEPTHOCTH.

I'paBuTaniMoHHOE B3auMoOAECTBHIE. | paBUTAlMOHHOE B3auMOJIelicTBHE U Beenennast.

Cuita TskecTd. 3aBUCUMOCTD CHJIBI TSKECTH OT MACCHI.

Hedopmarus. Paznuunsie Buasl nedopmaruu. Cuia ynpyrocTy, ee HarnpaBJIeHHE.

3aBUCHUMOCTD CHIIBI YIPYTOCTH OT JAeopMarium.

Cuna TpeHus. 3aBUCUMOCTH CHJIBI TPEHHUS OT CHJIBI TSDKECTHM M KayecTBa 00paOOTKU
noBepxHocTel. Postb Tpenus B nmpupojie u Texauke. CriocoOb! yCHIICHHS U OCIa0IeHUs TPEHUSI.

OnexTpuyeckoe B3aumozeiicTBue. OOBSCHEHHE JIEKTPUYECKOTO B3aMMOJCHCTBHUS Ha
OCHOBE 3JIEKTPOHHOM T€OpHH. DJIEKTpU3alus Tea TpeHueMm. [lepenayda sanekTpuyeckoro 3apsaa npu
CONPUKOCHOBEHNHU. B3anmoaeicTBHE OTHOMMEHHO U PA3HOUMEHHO 3apPSKEHHBIX TEJL.

MaruutHoe B3auMopehcTBue. [IOCTOSHHBIE MarHuThl, UX JCHCTBHE Ha KEJE3HBIE Tela.
[Tonmtoca MarHuTOB. MarHuTHble CTPENKHU. 3eMisi Kak MarHuT. OpHEHTHpPOBAHUE IO KOMIACY.

HpI/IMeHeHI/Ie IMOCTOAHHBIX MarHuTOB.



JlaBneHue Tena Ha omnopy. 3aBHUCHUMOCTbH JaBJI€HUS OT Iulomanu omnopsl. Ilackamp —
€IMHULIA U3MEPEHUS JTaBJICHUSI.

[lepenaya naBneHUS >KUIKOCTAMU W Tasamu. 3akoH Ilackans. JlaBienwe Ha riyOuHe
xuakoct. CooOIIarmuecs Cocyabl, UX MPUMEHEHHE.

JleiicTBUe KMIKOCTEM Ha NOTPYKEHHOE B HHMX TeNO0. ApXHMMEIoBa cHila. 3aBUCHUMOCThb
apXHUMEJIOBOM CHIIBI OT POJIA KHUIKOCTH U OT 00BheMa MOTPYKEHHON YaCTH Tena. Y CIIOBUS TUTaBaHUS
Ted.

PU3NYECKUE U XUMUYECKHUE SBIICHUS.

MEXAHUWYECKHUE SABJIEHU A

[TonsiTue 00 OTHOCHUTEIBHOCTH MEXAaHHYECKOTO JABWXKEHHUSA. Pa3sHoOOpa3Hbie BUIBI
MEXaHUYECKOTO JBMKEHHs (MPSAMOJIMHEHHOE, KPUBOJIMHEWHOE, MABIKEHHE 110 OKPYXHOCTH,
KosebaTenbHoe). MexaHn4ecKoe IBUKEHHUE B IPUPOJE U TEXHUKE.

[Tyt 1 Bpems aBuxeHus. CKOpOCTh IBMKEHUS. PaBHOMEpHOE, YCKOPEHHOE U 3aMeIJICHHOE
JIBUKEHUE.

3BYK KaKk UCTOYHUK HHpOpMaluu o0 okpysxaromeM mupe. Mctounuku 3Byka. Konebanue —
HE00X0IMMOE yCIIOBHME BO3HUKHOBEHUS 3ByKa. OTpaskeHue 3Byka. Ixo. ['ojoc u ciyx, ropTanb u
yXO.

TEIUUIOBBIE ABJIEHUA

H3meHeHne o0bemMa TBEPIBbIX, JKUAKAX W Tra3000pa3HBIX Tel TMPH HarpeBaHUU U
OXJIAXKJCHUH. YUET TEIUIOBOI0 PACIIMPEHUS U UCIIOJIL30BAHUE €I0 B TEXHUKE.

[InaBnenue u orBepAeBanue. TasHue CHera, 3aMep3aHUe BObI, BHIIUIABKA YyT'YHA U CTAJIH,
N3TOTOBJICHHUE NETaJIeH OTINBKOM.

Hcnapenne xuakocreil. OxnaxaeHue KuAkocTedl mnpu wucnapeHuu. KonupeHcauws.
Tertonepenayva.

OJIEKTPOMAT'HUTHBIE ABJIEHU A

DJIEKTPUYECKUHN TOK KaK HAIIPaBJIECHHOE JIBM)KEHUE AJIEKTPUUECKUX 3apsiaoB. Cuiia Toka.

Amnepmerp.

Amnep — enuHMIIA U3MepeHus cuiibl ToKa. [locTosiHHBIN U epeMeHHbIi Tok. Hanpsiokenue.
BosbrmeTp. BonbT — envHUIIA U3MEPEHUS HATIPSKECHHUS.

Hcrounnky Toka: ObaTapeiika, akKyMyJsiTOp, TEHEPaTOpP IEKTPUIECKOTO TOKA.

Onextpuyeckue uenu. [lapamnensHoe u nmocienoBarenbHOe coelUHEHMs. [[eficTBUs TOKa.
TerutoBoe nercTBUE TOKA.

Jlammnibl HakanmuBaHMs. DJEKTpOHArpeBaTelbHbIE NMPUOOpPHI. MarHuTHOE JACHCTBUE TOKA.
DJIEKTPOMArHUThl U UX MPUMEHEeHUE. J[eiicTBHEe MarHuTa Ha TOK.

DnekTpoABUTaTen. XMMHUYECKOe JEHCTBUE TOKA.

CBETOBBIE ABJIEHUA



CBeT Kak MCTOYHUK WHQPOpPMAIUU YeIIOBEKa 00 OKpyKaroleM mupe. VICTOYHWKH cBeTa:
3Be3/bl, COJIHIIE, JICKTPUUYECKHUE JIAMIIBI U Jp.

[TpssMonrHEITHOE pacipocTpaHeHHEe CBeTa, 0Opa3oBaHue TeHel. OTpakeHue cBeTa. 3epKaja.

[Tpenomnienue cBeta. JIMH3BI, UX THUIBI U U3MEHEHHE C WX TMOMOIIBIO (JOPMBI CBETOBOTO
My4Ka.

Onrtruueckne TpuOOPHI: QoToamnmapar, MTPOCKIIMOHHBIA anmapar, MHKPOCKOI, TEJIeCKOI
(Ha3zHaueHue MPUOOPOB, HUCIIOIL30BAHKE B HUX JIMH3 U 3epKa).

I'ma3 u oukm.

Paznoxenue 6enoro csera B criektp. Pamgyra.

I[Inanupyemble pe3yabTaThl

JIn4HOCTHBIE, MeETanpeAMETHbIE M TPEAMETHBIE pEe3yJbTaThl OCBOEHUS KOHKPETHOI'O
y4eOHOT0 MpeaMeTa.

JIMYHOCTHBIMU ~ pe3yJIbTaTaMU  H3YyYEHHUs  CHeluanbHoro kKypca «Benenue B
€CTECTBO3HAHUE) SIBIISIFOTCS:

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN
yYalumxcs;

(dbopMHpOBaHNE MOTHBALIMU K U3YYCHUIO B JajbHeHIIeM (GU3UKU U XUMUH;

BOCIIUTaHHE OTBETCTBEHHOI'O OTHOIICHMS K MPHUPOJE, OCO3HAHUE HEOOXOAUMOCTH 3aIIUTHI
OKpYXaroIle Cpeabl;

(dbopMupOBaHKE JTMYHOCTHOTO OTHOILIEHUS APYT K APYTY, K YUUTEIIO.

MertanpeaMeTHBIMU pe3yIbTaTaMH U3yUEHUs Kypca sBIISIOTCS:

OCBOCHME  NPUEMOB  HCCIIEAOBATENbCKOW  JEATENbHOCTH  (COCTaBICHHME  IUIaHa,
UCTIOJIb30BaHUe MPHOOPOB, (HOPMYIHPOBKA BHIBOJIOB U T. I1.);

¢dbopMupoBaHue NpueMoB paboThI ¢ HHGOPMAaLIMEH, TPEICTaBICHHON B pa3ln4HbIX hopMax:
(Tabmunbl, rTpadWKH, PUCYHKH W T.JA.), HA PA3TUYHBIX HOCUTENAX: (KHWUTH, HHTEPHET,
NEPUOANYECKNE U3aHUS U T.1.);

pa3BUTHE KOMMYHUKATHBHBIX YMEHMH U  OBJAQJACHHUE OIBITOM  MEXKIUYHOCTHOU
KOMMYHHKAIIH (BeIeHNE TUCKYCCHH, paboTa B IpyIlNax, BEICTYIUIEHHE C COOOIIEHUSIMU U T.1.).

[IpenmeTHpIMH  pe3yibTaTaMM  M3Y4YEHHUs  CHELMalbHOro Kypca «BBenenue B
€CTECTBO3HAHUE) SIBIISIFOTCSL:

OCBOCHHME 0a30BBIX €CTECTBEHHOHAYYHBIX 3HAaHWH, HEOOXOAMMBIX ISl JajJbHEUIIETo
M3YYEHHUS CUCTEMATHUYECKUX KypCOB €CTECTBEHHBIX HaYK;

(bopMHpOBaHUE 3TIEMEHTAPHBIX MCCIEI0BATENbCKUX YMEHUH;

MMPUMCHCHHUC IMMOJTYYCHHBIX 3HAHUM U YMCHI/Iﬁ AJI pCHICHUS MPAKTUYCCKUX 3aaaY.



KaJICH,I[apHO—TeMaTI/I‘IeCKOG IJIAHUPOBAHUEC 5 kJacc

No Hassanue paznena, TeMbl KommuecTtBo OcHOBHOE OCHOBHBIE BUJIBI 1HOP Hcnons3oBanue
i/ 4acoB coJIepKaHue JIEATETbHOCTH (mdpoBbIe 00opyaoBaHUs
00yYarommxcsi ¢ oOpa3oBaTenbHbIC HEHTpa
Y4ETOM pecypchl) €CTECTBEH
HaIlpaBJIEHUN HOHAy4YHOH U
paboueil mporpamMmbl TEXHOJIOTMYECKOM
BOCITMTAHHS HaMpaBICHHOCTU
«Touka pocta»
1 [Ipupona xuBast U HEXKUBASL. 1 3HAKOMCTBO € becena https:// MynbTHIATYHK,
®dusrka ¥ XUMHUSA - HAYKH O NpUPOIOf HKHBOH lesson.edu.ru/03/ 07 | nmarauxu
IIpUpoaE He)xuBoU. CBA3b TeMITepaTyphI
©CTECTBO3HAHMS C
I10JIs1, JJAMITOYKH,
JIPYTUMU HaAyKaMu
KJIFOY
2 Tena u BemecTna. 1 BBenenne onsituit Urpa https://lesson.edu.ru/ MyIbTHIATYHK,
DusnyecKue U XMMUYECKUE BEIIECTBO, «Knaccuuxanys less on/b05dbf51- NATUHKH
SIBJICHUSI SIBJICHHE. SIBJICHUM £780-4058- b7b7- TeMIIepaTypeI
Knaccudukanus MIPUPO/IBI B HAIIIEM c3aa%646fc4e o
o TOJIst
SIBJICHHI rOpOJIe».
Cosnmanue

(OTOBBICTABKU




JlabopaTopHoe o0opynoBaHHe. 3HAKOMCTBO C Urpa «Bce pabotsr | https:// MynbpTHIATUHK,

IIpaBuiia nonb30BaHUS 1 00opy0BaHHEM, XOpOIIIH, lesson.edu.ru/03/ 07 | maTumku

npasnia Oe3onacHoCTH TIOITOTOBKA 1 BBIOMpAii Ha BKYC» TeMIIepaTypsl
KaTmOpoBKa TIOJISL, JTAMITOYKH,
o0opynoBaHus K padorte KIIIOY

Posb u3MepeHni B HayYHbIX Onpenenenue Urpa «Bepro, He https:// JInneiika, pysnerka

HCCIICOJOBAHUAX U B IIPAKTUKE

pa3MepoB TEI METOJIOM | BEpIO» lesson.edu.ru/0 3/07

psIoB
XapaKTepUCTUKH TeIl U BBenenue nousaruii ITogroroBka https://lesson.edu.ru/ | JInHelika, naT4amK
BelIeCTB: popma, 00beM, IIBET, SIBJICHHE, 00BEM. BBICTaBKHU less on/d6851966- TEeMIepaTypbl
3amax. [Ipu3Haku pusndeckux [ToBTopenue npaBwi Th | mpupoaHbix sBiaeHuin | c4bf-4374- 8a3b-
SIBIICHUIA B POJIHOM TOpPOJE 664814b67e7d
Macca. Ilepseie BBezeHue NOHATUS Bupryanbnas https:// DIEKTPOHHBIE BECHI
HPEACTABIICHASA O MaCCe KaK O macca SKCKYpCHs Ha lesson.edu.ru/les
KOIMHECTBE BCHICCTBA. IUIAaHETHI son/cd2e8afa-192d-
II\;IS(?ESOHHMOCTL M3MEPCHIA COJIHEYHOH 4ela-a722-

CHCTEMBI bbca213114bb




TemmepaTypa Kak BakHas
XapaKTEepUCTUKA TEII U
BEIIIECTB, Pa3JINYHbIX SIBJICHHUI
MIPUPOJBI.

N3mepenne Temneparypsl.
TepMomeTpsbl, paBwiia padOTHI
C HUMH

3HaKOMCTBO C
TEPMOMETPOM,
W3Yy4Y€HHE YCTPOMCTBA
W IIPpUHLIAIIA

paboThI, CpaBHEHUE
MOKa3aHUM C
MYJIbTUAATYUKOM

Hrpa «Bepro, He
BEPIO»

https://
lesson.edu.ru/0 3/07

JlaTauk
TEMIIEPATYPbI

8 3HaveHHE 3HAHUN O CTPOCHUH 3HAKOMCTBO CO Becena https://lesson.edu.ru/
BEIIECTBA. CTpPOEHUEM less on/1ebf3363-
JlemuMocTh BerecTna. BEIIIECTBA, BBEACHHE 943b-4552- ab03-
Crpoenue BeniecTna: MOHATUI 1b79fde4734c
MOJICKYJTBI, aTOMBI, HOHBI MOJIEKYJIa, aTOM.

['unoTe3sl 0 CTpOCHUN
BEIIECTBA
9 Crpoenue monekyin. CtpoeHue 3HaKOMCTBO CO becena https://lesson.edu.ru/
aroMa CTPOCHHEM less on/1ebf3363-
BEIIECTBA, BBEACHHUE 943b-4552- ab03-
MOHATHI 1b79fded4734¢
MOJIEKYJIa, aTOM.
['umnoTe3bl 0 CTpOCHUN
BEIllECTBA
10 | XuMudeckue dJIeMEHTHI KaK 3HAKOMCTBO CO Becena https://lesson.edu.ru/

less




TPYIIBI ATOMOB C OJITMHAKOBBIM
3apsiioM siIpa. 3HAKU
XUMHWYECKHUX JJICMCHTOB.
[Mepuoanueckas Tabnuma
XUMUYECKHUX dy1eMeHToB JI. 1.
Menpaeneera

CTPOCHHMEM BEIICCTBA,
BBEJIEHUE MOHATHI
MOJICKYJIa, aTOM.
['unoTe3bl 0 CTPOCHUHU
BEIECTBA

on/1ebf3363-943b-
4552- ab03-
1b79fded4734c¢

11 | XuMudeckue >jIeMEHTHI B Knaccudukanus Bbecena https://lesson.edu.ru/
IIPUPOJIE. BEIIIECTB, less on/1ebf3363-
[IpocTeie U croxHbIE MIPOCTBIE U CIIOKHBIE 943b-4552- ab03-
BeriecTBa. PopmyIibl BEIIIECTBA 1b79fde4734c
XAMHUYECKHAX BEILIECTB

12 | Kucnopon. 3HaKoMCTBO U paborta ¢ | becema https://lesson.edu.ru/
Mecro kuciaopoaa B NEepUOANYECKOM less on/1ebf3363-
MEPUOUYECKON CUCTEME CUCTEMOI XUMHUYECKUX 943b-4552- ab03-
XUMUYECKHX demMeHToB /1. H. AJICMEHTOB 1b79fde4734c
MenneneeBa, €ro 3Hak, HOMep

13 | Kucnopon. CoenrHeHus 3nauenue ¢orocuHTe3a | becema https:/lesson.edu.ru/
kncioposa. dOToCHHTE3. B JKU3HEHHOM ITHKJIE less on/af1825-4691-
['openne pactenmii. Pabora co dale- 9583

CIIUPTOBKOMU 29564432dd17
14 | Mecto Bogopoaa B 3HaKoMCTBO U paborta ¢ | becema https://lesson.edu.ru/

NEepUOIUYECKO Tabiuie, ero

less on/1ebf3363-

943b-4552-




3HaK, HOMEP.
Bonopon B npupoze.
[IpocToe BemecTBO BOAOPO:
€ro MoJy4eHue, CBOMCTBA,
pacrnpocTpaHEeHHE B IPUPOJIE,
IIPUMEHEHHE, 3HAUCHUE.
CoenuHeHus Bogopoaa

MEPUOANYECKOMN
CUCTEMOM XUMHUYECKUX
3JIEMEHTOB

ab03-1b79fde4734c

15 | Bopna: ctpoeHre MOJIEKYJIbI 3HakoMcTBO U padota ¢ | becena https://lesson.edu.ru/
BOJBL MEPUOINIECKOMN less on/1ebf3363-
CBoOMCTBa BOJIEI, €€ CHCTEMOM XMMHUYECKUX 943b-4552- ab03-
pacmnpocTpaHeHHUe B MPUPOJIE, AJIEMEHTOB 1b79fde4734c¢
3HAYEHHE.

Hcnonp30Banue BOIBI B
HapOJIHOM XO3SIICTBE.
Bona kak pacTBOpUTENb.
OunbTpOBaHUE.

OxpaHa BOJIHBIX PECypcoOB

16 | PactBops! B ipupo/e, 3HakoMCTBO M paboTa ¢ | becena https://lesson.edu.ru/
TEXHUKE, OBITY. TIePUOTUIECCKON less on/1ebf3363-
PactBopurens u pactBopsieMmoe CHCTEMOM XMMHUYECKUX 943b-4552- ab03-
BEIIECTBO 3JIEMEHTOB 1b79fded4734¢c

17 Cuna xak XapaKTCpUCTHKA Beenenne noustus I/Irpa «Kyﬂa h‘[tps; // I[I/IHaMOMeTp C

B3aMMO/ICHCTBHSI.

Cunbl pa3nuyHON MPUPOABIL:
CHJIa TSDKECTH, CUIIa
YIPYTOCTH, HINEKTPHUUECKAs 1
MarHuTHasi CUJIbI, CHJIa
TpEHUs1, CHJIa JaBIICHUS

CHIIBL, €¢
HaIpaBJICHUs, CBA3b
MAaccChl U CHIIBI

HarpaBJICHA CUJIa»

lesson.edu.ru/les
son/cd2e8afa-192d-
4ela-a722-
bbca213114bb

IIpeIeIoM
n3Mepenns SH,
NIPY’KWHBI HA




[UTaHIIeTe, TPy3bl
Maccoi mo 100 r.

18 | PeakTuBHOE MBMKECHUE [NonsTne nMITyIbCa, Kocmmueckoe https://lesson.edu.ru/
PEaKTUBHOE JBM)KCHUE | MyTEIISCTBHE less on/af216825-
B IIPUPOJIEC U TEXHUKE 4691-4a0e- 9563-
29564632dd13
19 | BcemupHOE TATOTEHHE, €TO Bgenenne nousatus Urpa «Kyna https:// Junamomertp ¢
HPOSBJICHHAL. CHJIBI, €¢ HaITpaBJICHA CUJIa» lesson.edu.ru/les peesioMm
Crna TspKecTH, ee HaIpaBJICHUS, CBSI3b son/cd2e8afa-192d- | u3mepenus SH,
3aBHCHMOCTH OT MacChl Tela.
MAacCChI U CUJIbI 4ela-a722- IPYKUHBI HA
OTKpbITHE 3aKOHA BCEMUPHOTO
tarotreHus Y. HerotoHOM. bbea213114bb [LIAHILICTE, TPy3bl
Enunuiia usMepeHust CHITBI maccoii mo 100 r.
20 | Paznmuunbie BUIBI Brenenue monsTHst Urpa https://lesson.edu.ru/
nepopmanuu. [IposiBinenue nedopmarnusi. «Onpenenu less on/1ed4fc63-
nedopmaiuu B IpupoIe, 3HaKOMCTBO U nedhopMaIio 567b-4eb7- 8746-
OBITY, yYET M UCIIOJIb30BAHUE JIEMOHCTpALMs BUJIOB 618a391b6f85

B TEXHUKE

nedopMaruu




21 dopMyIUpoBaHUe BukTopuna https:// [lIraTus ¢
IposinieHue cuiibl ynpyrocTu 3akoHa ['yka, CHJIbI «Cuiel B ipupoze» | lesson.edu.ru/les KPEMEKOM, HabOp
B IIPUPOJIE, B OBITY, y4eT i YIPYTOCTH son/led4fc63-567b- | npyxus, HabOp
UCTIOJIb30BaHUE €€ B TEXHUKE .
4¢b7-8746- rpy30B, JINHEHKA,
618a391b6£85 JUHAMOMETP
22 | Ycnous paBHOBECHS TEIL. dopMyIUpoBaHue Buxropuna https:/ JlepeBsaHHBIH
Aunamometp. Cua TpeHns, CHUIBI TPEHHUSI «Cubl B ipupoe» | lesson.edu.ru/les Opycoxk, Habop
€C MMPOABJICHUC B IPUPOAC, B son/0b0517b0-9b7f- IPYy30B,
OBITY, YCITOBHSI TPHUYMHBI 4082-05¢d- I
BO3HUKHOBEHUS TPEHUSI. e
TpeHue CKONBXEHHS U TPECHHE 45359583d372 CKaMmbA,
KAYEHMSL JTUHAMOMET]
3aBHCUMOCTD CHJIBI TPEHHS OT
CHWJIBI TSDKECTH Tela.
VY4eT u uCnoab30BaHNE
TPEHHSI B TEXHUKE
23 | OOBbACHEHHE MIEKTPHUUECKOTO BBenenue nonarus Urpa https://lesson.edu.ru/
B3aMMOJICHCTBUS HA OCHOBE BUJA  3apsJIOB, less on/80491954-
ANIEKTPOHHOU TEOPUHU. JJIEKTPU3ALIMU U €€ 2849- 4409-a187-
DJeKTpU3aIus TeJI TPEHUEM. croco0oB €2171d97c4be
[lepenaua >7eKTPUIECKOTO
3apsia CONPUKOCHOBEHUEM
24 | IlocTossHHBIE MarHUTHL. Beenenune nmousarus becena «3emisa https://lesson.edu.ru/ | JaTumk

CBo#iCTBa TOCTOSHHBIX
MAardvuTOB

MAarHmuTHOC

- Haur oot
TIOM»

less on/a3ce74b5-
888a-4222- a2d6-
fa3c82{23e5a

MAar"dmMTHOI'O I10JIA




MarnuTHas crpenka. 3emiis
kak MarauT. Kommnac

110JIe, MAaTHHUT, BHIEI
MarHuTOB

25 | Cuna naBieHUs U JaBJICHUE. BBenenue noHsATHs Urpa https:// Hatunx
Enununa naBneHus. JaBIICHHE, ero eaquHul | «JlaBienue B ObITY lesson.edu.ru/les JABJICHMSI, IITATHB,
Crocobbl ysemiienus u M MEIUIIHE son/acd9eb82-7008- | paGouasi EMKOCTb,
YMEHBIICHHS 1aBICHUSA 4829-8cas- TpyOKa, TMHENKa

dcfa8¢f07980

26 | Brrrankuparomas cua. BBeieHIE HOHATHS BupryasbHast https:// Hunamomerp,
Ipuynna BOSHHKHOBCHI THJPOCTaTUYECKOE JKCKypCHs B lesson.edu.ru/les LITaTUB
BBITAJIKUBAIOIIICH CHIIBL JIaBJICHHC MOJABOIHBIA MHUP, son/f29fbb8d-8e57- | yHUBEPCAILHBIMH,

Oecena

4856-b7a0-
f88b143b1d01

MEPHBIN IWIHH]P
(MeH3ypka), rpy3
LUMJIUHIPUYECKUN
W3 CIICIUAILHOIO
IJIACTHKA, HUTD,
MOBapeHHas




COJIb,
najovKa s
HepeMEIITMBAHHUS

27

MexaHnyecKkoe IBUKEHHUE.
Tpaexropus.
PaznuunHbie BUIBI IBVKEHUS

IlonsTre nBIKEHHE,
TPaeKTOpPHSI.
Bunwl nemxenns

Urpa

https://lesson.edu.ru/
less on/44b5b65d-
1b0f-4dd3- a62a-
4fca73fal4b2

[IITaTus
1abopaToOpHBIH,
MeXaHU9ecKast
CKaMbs,
Opycok
JIEPEBSHHBIN,
3JIEKTPOHHBIN
CEKYHIOMED C
JaTIUKaAMH,
MarHUTOYTIPaBIISIEM
13
TepKOHOBEIE
JATYUKA
CeKyHJI0OMepa

28

IIpumepsl pa3nuyHBIX BUJIOB
JBHKEHU B IPUPOJIE U
TEXHUKE

OTtpaboTka MOHATUI
JBUKEHHUE, TPACKTOPHSI.
Bunn nemxenns

Urpa

https://lesson.edu.ru/
less on/44b5b65d-
1b0f-4dd3- a62a-
4fca73fal4b2

[IratuB
1a00paTOPHBIiA,
MeXaHU9YecKast
CKaMbsi, OpyCcOK
JIEPEBSHHBIN,




3JIEKTPOHHBIN
CEKYHJIOMED C

JaTYNKaMHU,
MarHuTOYIIpaBJIIeM
bIE TEPKOHOBBIE
JaTYUKU
CeKyH/IoMepa

29 | CropocCTh paBHOMEPHOTO BBeieHne NOHATHS Urpa «Kto https:/ Itarue

ABHKCHHA. CKOPOCTb, JBUKEHHE ObICTpEE» lesson.edu.ru/le 11ab0PATOPHBIH,

Enunuier uamepenus sson/d6851966- MEXAHIYCCKAs

CKOpPOCTH c4bf- 4374-8a3b- CKaMbsi, OpyCOK
664814b67e7d? JIEPEBSIHHBIN,
backU rl= AJIEKTPOHHBIN
%2F03%2F07 CEKYHJIOMED ¢

JaTIYNKaAMH,
MarHuTOYIpPaBIIIEM
bI€ T€PKOHOBBIE
JTaTYUKH




CeKyHaOMEpa

30

3BYK KaK UCTOYHUK
UHPOPMALIUH YeJIoBeKa 00
OKpY’KaloIleM MHpeE.
HcrouHuky 3ByKa.

CKOpOCTb 3ByKa B pPa3iIMUHBIX
cpenax

BBenenune noustusa
CKOpOCTh 3BYyKa, pabora
c

TeHepaToOpOM 3ByKa

Urpa «KTo kax
CJIBIIIIUT»

https://lesson.edu.ru/
le sson/d6851966-
c4bf- 4374-8a3b-
664814b67¢7d?
backUrl
=%2F03%2F071

31 | TemnoBoe pacuMpeHue Tel. OcHoBHble nonoxkeHus | becena o 6epesxxnom | https://lesson.edu.ru/
Ucnapenue u KoHaeHcanus B MKT, OTHOIIICHUH K less on/8c4963¢e2-
IIpUpOAE HaOJTI0/IeHNE HCTIApEHHS | TPUPOIHBIM e087-4422-

1 KOHJICHCAITUH, pecypcam b570-09fedb1b0447
BBISICHEHHE YCIIOBUN
HCTIapeHHUSI

32 | 3aBUCHMOCTH CKOPOCTH OcHoBHbIe IONIOXeHUs | becema o 6epesxknom | https://lesson.edu.ru/

HCIIapEHUs KUIAKOCTH OT PoJia
JKUIKOCTH, TEMIIEPATYPHL,
IUTOIIAIU CBOOOIHOM
MOBEPXHOCTH.

OxJaxaeHue KUIKOCTEN pu
HCIapeHun

MKT, nabmronenue
UCHIapeHusl, U
KOH/ICHCAIWH,
BBISICHEHUE YCIIOBUM
UCIIApEHMUS

OTHOILICHHH K
IIPUPOIHBIM
pecypcam

less on/8c4963¢e2-
e087-4422-
b570-09fedb1b0447




33

[Ipouecc Temnonepenayu,
IIPUMEPHI MPOSIBIICHUS
TeIUIoNepe1auu B IPUPOJE,
ydeTa U MCIOJIb30BaHUs B
TexHHKe (0e3 yka3zaHusl BUIOB
TEIUIONEpEIaun)

Knaccudukanus n
JEMOHCTpALNS BUJIOB
Teryionepeaun

https://lesson.edu.ru/
less on/61791db6-
0680-

4¢32-b2dc-
9¢31956dac6f

34

Hroroserit TecT




Cnmcok TuTepaTypsbi:

1. BeeneHue B ectecTBeHHOHay4Hble IpeameTsl. EcrecTBo3Hanue. ®duznka. Xumus. 5 —6
knaccel. Yueonuk /A. E. T'ypesuu, JI. A. Ucaes, JI. C. Ionrak) / — M.: [Ipoceemenue, 2024. — 248
C.

2. BeneHne B ecTeCTBEHHOHay4Hble NpeameTsl. EctecTBo3Hanne. Pusnka. Xumud. 5 — 6
kinacchl. Mertoauueckoe mocooue /A. E. T'ypeuu, JI. A. Hcaes, JI. C. Ilonrak) / — M.:
ITpoceemenue, 2024. — 226 c.



