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IHosicHUTEILHAA 3aIHCKA

[Iporpamma paspaborana Ha ocHoBe PI'OC c yuerom aBTOpckoil mporpammel A. E.
I'ypeBuua, /I. A. HUcaesa, JI. C. Ilontaka «BBejeHue B €CTECTBEHHO-HAY4YHBIC MPEIMETHI.
EcrecTBO3HAaHME» U BCOOTBETCTBUH C HOPMATUBHBIMHU aKTaMH:

1. ®enepanbHblil 3akoH «OO0  oOpa3oBaHuu B Poccuiickoit denepauun» Ot
29.12.2012 Ne 273-®3

2. Tlpukaz  Munnpocsemenus ot 22.03.2021 Ne 115 «O6 ytBepxknaenun Ilopsaaka
OpraHM3al W OCYIIECTBICHHUS 00Opa30BaTeNbHON JEATENbHOCTH IO OCHOBHBIM
001meo0pa3oBaTeNIbHBIM MpOrpaMMaM — OO0pa3oBaTENbHBIM IPOrpaMMaM HAaYaJlbHOTO
00111er0, OCHOBHOTO OOIIETO M CPETHEro 00IIEeTro 00pa30BaHUM;

3. Ilpuka3 MunucrepcrBa npocsenienus Poccuiickoit ®@eneparuu ot 31.05.2021

No 287 «O06 ytBepxkaeHuu (enepaibHOr0 rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHaapTa

OCHOBHOTO o00miero oOpazoBanus» (3apeructpupoBan MuntoctoM Poccum 05.07.2021 Ne

64101).

4. Ilpuxa3z MunucrepcTBa npocseuieHus Poccuiickoit @enepauuu ot 18.07.2022

No 568 «O BHeceHum wu3MeHeHUW B (enepalibHbId TOCYJAapCTBEHHBIN 00pa3oBaTebHBIN

CTaHJapT OCHOBHOrO o0mero oOpasoBaHus» (3apeructpupoBan MmuHioctoM Poccun

17.08.2022 Ne 69675).

5. Tlpuka3 Munucrepcrsa npocseuienus Poccutickoit @enepaunn ot 18.05.2023

No 370 «O6 ytBepxkaenun denepaibHON 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIIETO

oOpazoBanus» (3apeructpupoan Muntoctom Poccun 12.07.2023 Ne 74223).

CopneprxaHue NporpaMMbl UIMEET OCOOEHHOCTH, 00YCIIOBIEHHbIE, BO-IIEPBBIX, 3aa4yaMU
pa3BUTHs, OOy4YeHMsS M BOCIMTAHUS YYaIMXCs, 33JaHHBIMU COLUAIBHBIMU TPeOOBaHUAMHU K
YPOBHIO Da3sBUTHS MX JIMYHOCTHBIX M II03HABATEIbHBIX KadeCTB; BO-BTOPBIX, NPEIMETHBIM
COJICpKAHUEM CHUCTeMbI OOIIero 0O0pa3oBaHMs; B-TPETHHUX, NMCHXOJOTHUYECKUMH BO3PACTHBIMHU
0COOEHHOCTSIMU 00y4YaeMBbIX.

Ilenn u3ydeHre TaHHOTO Kypca B OCHOBHOM IIKOJIE HAIIPABJICHBI Ha!

. MPOTICIEBTUKY OCHOB (PM3UKH U XHUMUHU;

L4 MOJIYy4YCHHEC YYallUMUCHA Hpe,Z[CTaBHeHI/Iﬁ 0 MCTOAAX HAYYHOI'O TIIO3HAHUA
TIPUPOIBI;

L4 q)OpMI/IpOBaHI/IC SJICMCHTAPHBIX YMCHI/II\/JI, CBsA3aHHBIX C BBIIIOJIHCHHUEM y‘-IC6HOI‘O
71a00paTOPHOTO IKCTIEPUMEHTA (UCCEI0BaHUS);

o (dbopMUpOBaHKE y YYAIIUXCS YCTOMYMBOTO MHTEpeca K MpeaIMeTaM eCTECTBEHHO-

Hay4YHOTO IUKJIA (B YACTHOCTH, K (PU3HKE U XHUMHH).
JlessTenbHOCTHBIN MOAXOM K pa3paboTKe coaep aHus Kypca MO3BOJISIET peliaTh B XOJE
€ro U3YYCHUS Psijl B3aNMOCBSI3aHHBIX 3a/1aY:

. o0ecrieynBaTh BOCIIPHUATHE, IOHUMAaHUE U 3alIOMUHAHUE 3HAHUH,

. CO37aBaTh YCIIOBUSA ISl BBICKA3BIBAHHMA IOJPOCTKOM CYXACHHH HAy4dHOTO,
HPABCTBEHHOI'0, 3CTETUYECKOT0 XapaKTepa M0 NOBOY B3aUMOJECHCTBHS Y€I0BEKa U IPUPO/IbI;

. YACIATh BHUMAaHWE  CUTyallMsM, TJ€ Yy4Yalluicsd JOJDKEH  pas3nyarb
yHHMBepcallbHbIe (BceoOII1e) U yTUINTAapHbIe IEHHOCTH;

. UCIIOJIB30BaTh BCE BO3MOMKHOCTH JUI1 CTAHOBJIECHUS IIPUBBIYEK CIEA0BATh

HAYYHBIM U HPaBCTBEHHBIM NPUHLIAIIAM U HOPMaM OOIIEHUS U JeSITeIbHOCTH.
Tem caMbIM cO37arOTCS YCIOBHA JI1 MHTETPALMM HAy4YHBIX 3HAHUM O TNPUPOIHBIX
cUCcTeMax M JIpyrux cep co3HaHM: XyJ0KECTBEHHON, HDABCTBEHHOM, TPAKTUYECKO.
OBIIAS XAPAKTEPUCTHUKA 3JIEKTUBHOI'O KYPCA
«EcTecTBO3HAHME»
«EcrecTBO3HAHUE)» - HHTEIPUPOBAHHBIN KypC IS MIaAIIUX MOAPOCTKOB, B COACPKAHUU
KOTOPOI'0 pacCMaTpPUBAIOTCS IIyTH ITO3HAHMS YEIIOBEKOM IIPUPOJBL.



N3yuyenne naHHOro Kypca B OCHOBHOH IIKOJIE HAIIPABJIEHO HA JOCTHMIKEHHE CIEIYIOIINX
LEJIEH:

. [TponieieBTHKA OCHOB (DPM3UKH;

. [TomydyeHne yuamuMucs TpeACTaBIEHUH O METoJax Hay4yHOro I103HaHUs
npupozbl; (OPMUPOBAHHME 3JIEMEHTAPHBIX YMEHHH, CBA3aHHBIX C BBIOJHEHHEM YUeOHOTO
71a00paTOPHOTO IKCTIEPUMEHTA (UCCIEIOBaHUSA);

. ®opMHpOBAaHME Yy  y4YallMXCs  yCTOMYMBOIO HMHTEpeca K  IpeaMeTaM
€CTECTBEHHOHAYYHOT0 LIMKJIA (B YaCTHOCTH, K (PU3HKE).

BBenenue ¢u3uku Ha paHHeW craguu oOy4yeHHs B 5 Kiaccax TpeOyeT M3MEHEHHs Kak
(hopMBI M3JTOKEHUS YI4EOHOTO MaTepralia, Tak 1 METOJIMKH ero mpenoaaBanus. [lostomy ocoboe
BHUMaHME B TNpOorpaMMe yJeleHO (POHTAIbHBIM  SKCIEPHUMEHTAIBHBIM  3aJaHHUSM.
[Ipenmonaraercs, 4To Ba)XHOE MECTO B Ipolecce padoThl HaJ KypcoM 3ailMyT pPHCYHKH
pa3NMYHBIX SBJICHUH, ONBITOB W HM3MEpPUTENbHBIX MpHUOOpPOB. boibiioe KoOIMYECTBO
KayeCTBEHHBIX BOIPOCOB, HCIOJIb30BAHUE WIPOBBIX CHUTyallMii B TPENOJAaBAHUU JIOJKHO
CHOCOOCTBOBAThH CO3JJaHUIO HHTEPECa yUaIUXCs K MPEIMETY U CTPEMIICHHUIO K €r0 MOHUMAaHHUIO.

JlesTenbHOCTHBIN MOAXO0 K pa3paboTKe coaepaHHs Kypca MO3BOJISET pellaTh B XOJe
ero M3yueHHsl psJ B3aMMOCBS3aHHBIX 337ay: oOecreyuBaTh BOCIPHUATHE, MOHUMAHHE WU
3allOMUHAHWE 3HaHUM, CO37aBaTh YCIOBUS JUISl BBICKA3bIBAaHUS IOAPOCTKOM CYXKICHHIA
HAy4yHOT'0, HPAaBCTBEHHOI'0, CTETUYECKOI0 XapaKTepa IO MOBOAY B3aUMOAECHCTBUS UEIOBEKA U
MPUPOJIbI; YACNATh BHUMAHHE CUTYalUsAM, € YYalUiCs JOJDKEH pa3inyaTh YHUBEpCAJIbHbIE
(BceoOmIe) M yTWIMTapHbIE HEHHOCTH; HCIOJIb30BATh BCE BO3MOXHOCTH JUIS CTAaHOBJICHHUS
MPUBBIYEK CJIEIOBaTh HAy4YHbIM M HPABCTBEHHBIM NPHUHLHMIIAM U HOpMaM OOIIEHHUS H
JEATENIBHOCTH. TeM caMbIM CO3/Jal0TCd  yCIOBUS JJII MHTETpalliM HAay4HbIX 3HAHUH O
NPUPOJHBIX CHCTEMax W JApyrux cdep CO3HaHUS: XYJI0)KECTBEHHOH, HpPaBCTBEHHOM,
[IPaKTUYECKOM.

[TonobHoe mocTpoeHue Kypca HE TOJIbKO IO3BOJIIET peuiaTh 3a/Jayd, CBSI3aHHBIE C
oOyueHHeM U pa3BUTHEM IIKOJIbHUKOB, HO M HeceT B cebe OOJbIIoi BOCIUTATEIbHBIN
noteHuuan. BocnurteiBaromas (yHKUUS Kypca 3akirodaercss B (OPMUPOBAHHUU Yy MIIQJAIINX
MOJPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYIKAIOIIEro MUPA U CBOUX CBA3EH C HUM: SKOJIOTUYECKH
000CHOBAaHHBIX MOTPEOHOCTEN, UHTEPECOB, HOPM U MPABUII.

OcHOBHOE coziep)KaHne ITPOrpaMMBbl BKJIIOYAET pa3aeinbl: «BBenenne», B KOTOPOM JTaeTCs
MpeJICTaBIeHUEe O TOM, 4TO M3yyaroT ¢usmka, «Tenma m BemecTBa», «B3aumoneiictBue Tem,
«®Pu3nueckue ABICHUS», «UenoBek U npupoaar.

W3 Bcero koMIiekca COBPEMEHHBIX METOJIOB MO3HAHUS MPHUPOJABI B Kypce COIepk aTcs
CBEJICHUS O HEKOTOPBIX U3 HUX: HAOIIOJICHUSAX, U3MEPEHUSX, IKCIIEPUMEHTAX, MOJICTTUPOBAHUU U
MOKA3bIBAETCSl MX B3aMMOCBS3b; JAIOTCA CBEACHHS O MpUOOpax M HHCTPYMEHTaX, KOTOphIE
YeJIOBEK UCIIOIB3YET B CBOEH NIPAKTHUUECKOM 1E€ATENBHOCTH.

BrimonHss mponeaeBTHUECKY0 pojb, Kypc «Dusukay CoAepKHUT CHCTEMHBIE, a HeE
OTPBIBOYHBIE 3HAHMA. Boibllloe BHUMaHUE B HEM YIENAETCS NMPEEMCTBEHHBIM CBS3SIM MEKIY
Ha4yaJIbHOW M OCHOBHOM IIKOJIOW, MHTETPAIlMU 3HAHUM BOKPYT BEIYLIMX HJEH, ONPENEISIOMNX
CTPYKTYpPY Kypca U CIIOCOOCTBYIOIIMX (POPMHUPOBAHUIO IIETIOCTHOTO B3IJIsAa HA MHP.

B kypce pnarorcs mepBble NPEACTaBICHHUS O TaKUX TMOHATUSAX, Kak «Maccay,
«B3aUMOJICHCTBUEY, CUIIAY, «IHEPTUA», «aTOM», «MOJIEKYJIa».

[TorydyaeMble ydamuMucsl CBEEHUS O BEIECTBAX M MX MPEBPALICHUSIX MOTYT CIIYXKHTb
NepPBOHAYAILHOW OCHOBOM ISl TOCTENIEHHOTO OCO3HAHUS UJIEU O TOM, YTO MaTepus U GopMsl ee
JBUKEHHSI BCETJa B3aWMOCBSI3aHbI, YTO OOBEKTHI MPUPOJBI 0OpPa3yIOT LENOCTHBIE CHUCTEMBI,
OTHOCHUTEJIBHO YCTOWYMBBIE, HO B TO K€ BpeMs JuHaMHU4Hble. Hapylienue 3Toil JMHaMUYECKOU
YCTOWYMBOCTH CHCTEM MOKET MPHUBECTH K HEXeJlaTelIbHbIM MocieAcTBUsIM. Oco3HaHUE 3TOM
UJIer BRXXHO JUI TOHUMaHMS SKOJIOTHYECKUX MPOOIIeM.

WuTerpamust pa3idyHBIX E€CTECTBEHHOHAYYHBIX oOjacTeil 3HaHMS OCHOBaHa Ha
NPEJICTaBICHUN O €AMHCTBE MPUPOJIBI U OOIIEM IS BCEX €CTECTBEHHBIX HAYK METO/Ie MO3HAHMUS.



CopepxaHue [aHHOTO Kypca CTPOUTCS Ha OCHOBE JAESITEIbHOCTHOTO MOJIXOJa.
BoBneuenne ydammxcs B pa3sHOOOpasHyIO y4eOHYIO, MCCIEIOBATEIbCKYI0 M IMPAKTUYECKYIO
JeSITeTIbHOCTD SIBJISIETCSI YCJIIOBUEM NPUOOpPETeHMs TMPOYHBIX 3HAHUHM, NMpeoOpa3oBaHMA HUX B
yOEXKICHHS U YMEHHSI, CTAHOBJIEHUSI OTBETCTBEHHOCTH KaK YepPThl IMYHOCTH.

MecTto npeamera B y4eOHOM ILIaHe

Kypc paccuntan Ha 34 yueOHBIX yaca, B 5 kiacce u3 pacuera 1 yueOHbIH yac B HE/IEIIO.

B coorBercTBMM ¢ y4eOHBIM IIJITAHOM OCHOBHOTO OOIIEro 00pa3oBaHHA KypCy
«EcrectBo3anue» mnpenmectByeT Kype «OKpyXarmomuil MUpP» B Ha4daJlbHOW IIKOJE,
BKJIIOYAIOIIUI HEKOTOpble 3HaHUS U3 obOjacTu Qu3MkU. B cBOlO ouepens, coiaepx aHue Kypca
«EcTecTBO3HaHME» CITy>)KUT OCHOBOM ISl OCJIEAYIOIIEr0 U3YYeHUs Kypca (PU3UKU B OCHOBHOM
LIKOJIE.

Kpatkoe coagep:kanue 3anaTuii Kypca «EcrecrBosHaHue»

Bsenenue

[Ipupona xuBast U HexxuBasi. SIBeHus npupoasl. YenmoBek — 4yacTh Npupoabl. BiausHue
YeJoBeKa Ha npupoay. HeoOXoauMocTh U3yueHHsl IpUpOabl U OEpeKHOT0 OTHOILICHUS K HEil.
OxpaHa npupoJIbl.

dusnka U XUMHsI — HayKu o npupoje. Yto usyuaer ¢usuka. Tena u BemecTBa. UYTo
n3ydaet xumusi. HayuHble MeTo/1bl M3yueHUs IPUPO/Ibl: HAOJII0IEHUE, OIBIT, TEOPHSL.

3HaKOMCTBO C MPOCTEHIINM (U3NYECKUM U XMMHUYECKMM O0OpyIOBaHMEM: MpoOUpKa,
KoJ10a, 1ab0paTOpHBI CTakaH, BOPOHKA, MHUIMETKa, MINaTelb, INIACTMACCOBBIA M METAIITMYECKUMA
IITaTUBBI, Jep)KaTelb s npodupok. HarpesarenbHblii npuOop, 0COOEHHOCTH IJIAMEHHU.
IIpaBuna HarpeBaHUs BELIECTBA.

W3mepurenbHble NpuOOpHI: JUHEWKa, HW3MEpHUTENbHAas JIEHTa, BECHI, TEPMOMETP,
MeH3ypKa (€AMHMIIBI U3MEepEeHuH, mIKaia npuoopa, eHa AeleHus, peiei n3MepeHuil, mpaBuia
MOJIb30BAHUS ).

Tena u BemecTBa

XapakTepucTUKu Tel W BeuiecTB (¢dopma, oObeMm, IBeT, 3amax). OpraHuyeckue H
HEOPraHWYECKHE BEIIECTBA.

TBepaoe, )uaKoe 1 ra3o00pa3HOe COCTOSHUS BEIECTBA.

Macca tena. Maccel pa3auyHbIX TeJl B IPUPOJIE. DTAIOH Macchl. Bechl.

Temneparypa. TepmoMeTpsl.

HenumocTth BemecTBa. MoJiekyiibl, aToMbl, HOHBL. [IpencraBienue o pazMepax 4acTuIl
BellecTBa. JBrkeHue gactul BemecTBa. CBsI3b CKOPOCTH JBUKEHMS 4aCTHUL C TEMIIEPATYPOH.
Huddy3us B TBepAbIX TeNax, )KUIKOCTIX U ra3ax. BzanmozeiicTBre yacThil BeleCTBa U aTOMOB.
ITosicHeHne CTpOEHHs M CBOWCTB TBEPABIX TEJ, MKUAKOCTEH U ra3oB C MOJIEKYJSPHON TOUYKH
3penusi. CTpoeHHe aToMa U MOHa.

XUMHUECKUE IEMEHTHI (KUCIOPOJ, a30T, BOAOPOI, JKeJe30, allOMUHUHN, Melb, docdop,
cepa). 3HaKu XUMHUYEcKUX 3neMeHToB. [lepuoanueckas cucrema Jl. V1. Menzeneesa.

[IpocThie U ciokHBIE BeliecTBa (KUCIOPOJ, a30T, BOJA, YIJIEKUCIBIN ra3, moBapeHHas
COJIb).

Kucnopoxa. I'openue B kucnopoae. Dorocunres.

Bonopoa. Boznmyx — cMech ra3oB. PacTBOpHI 1 B3BECH.

Bona. Bona xak pactBopurens. Ounctka npupoaHoil Boasl. IlnoTHOCTE BenecTBa.

B3anmopeiicTBue Ten

W3menenne ckopocth u  (opMBl Tel MpH HMX B3auMojeHCTBHU. JleWcTBUE W
IIPOTUBOJICHCTBHE.

Cuna xak XxapakTepUCTHKa B3auMOJeHCTBUSA. J[MHaMOMeETp.

Hpl0TOH — enuHuIa U3MEPEHUS CUITBI.

Wuepuus. IlposBneHne mHepunu, NpUMeEpHl €€ ydyeTa U INpuMeHeHus. Macca Kak Mepa
MHEPTHOCTH.

I'paButanmonnoe B3aumoneilicTsue. ['paButanmoHHOE B3auMozelicTBue U Bceenennas.
Cuna TsxecTH. 3aBUCUMOCTD CHIIBI TSDKECTH OT Macchl.



Hedopmarus. Paznmuunbie Buabl nedopmanuu. Cuna ymnpyroct, ee HampaBlieHUE.
3aBHUCHMOCTH CHJIBI YIPYTOCTH OT J€(POpMAIIH.

Cuna TpeHus. 3aBUCUMOCTh CHIIBI TPEHHsI OT CHJIBI TSDKECTH M KauecTBa 00pabOTKH
noBepxHocTel. Postb Tpenus B nmpupose u Texauke. CrocoOb! yCHIICHUS U 0CIabIeHUs TPEHUSI.

DOnektpuueckoe B3auMmojelicTBue. OOBsSCHEHHE SJICKTPUUYECKOTO B3aWMOJCWUCTBUS Ha
OCHOBE JJICKTPOHHOM TEOpHHU. DJEKTpH3alus Tesl TpeHueM. [lepenada snekTpuyeckoro 3apsaa
IIPY COITPUKOCHOBEHUH. B3auMoeicTBUE OTHOMMEHHO U PAa3HOMMEHHO 3apsKEHHBIX TEI.

MaruutHoe B3aumojieiicTBre. [10CTOSTHHBIE MarHuThl, X JIEUCTBUE HA KEJIE3HBIE Tela.
[Tontoca MarHuTOB. MarHuTHBIE CTpPENKU. 3emiid Kak MarHuT. OpUEeHTHpPOBaHUE MO KOMIIACY.
[IpruMmeHeHne NoCTOSTHHBIX MarHUTOB.

JaBneHnue Tena Ha onopy. 3aBUCHUMOCTb AaBJi€HHUS OT muiomiaau omopsl. Ilackanp —
€IMHULIA U3MEPECHUS TaBJICHUSI.

[lepenaya nmaBieHHs KUAKOCTAMU M razamMu. 3akoH [lackans. JlaBneHue Ha rayOuHE
xuakoctu. CooOIaromecs Cocyibl, UX MPUMEHEHHE.

JelicTBUE KUIKOCTEH Ha MOTPYKEHHOE B HUX Telo. ApXHMMEIOBa cuja. 3aBUCHUMOCTb
apXMMEJIOBOM CHJIBI OT pOJia KUJIKOCTH U OT 00beMa TOTPY)KEHHOW YacTH Tena. Y CIOBUSA
MJIaBaHUA TeJl.

®usnueckue u xumuueckue apienns MEXAHUYECKUE ABJIEHU A

[TonsiTHe 00 OTHOCUTENBHOCTH MEXaHMYECKOTO JBIDKEHUs. Pa3HooOpasHble BHJIBI
MEXaHWYECKOTO JIBIDKCHMsS (TPSIMOJMHEHHOE, KPUBOJWMHEHHOE, JBWKCHHE IO OKPY>KHOCTH,
KosebaTenbHoe). MeXxaHn4ecKoe TBMKEHHE B IPUPOJE U TEXHUKE.

IIyte u Bpemsa paBmxkeHus. CKOpOCTb JBHKEHHs. PaBHOMEpHOE, YCKOPEHHOE U
3aMeJIEHHOE JBUKCHUS.

3BYK Kak UCTOYHUK HH(popmanuu 06 okpyxkatouiem mupe. Mcrounnku 3Byka. Konebanue
— HeoO0XoAMMOe YCIIOBHE BO3HUKHOBEHHUS 3Byka. OTpaxkeHue 3Byka. Ixo. ['omoc u chmyx,
TOPTaHb U yXO.

TEITJIOBBIE ABJIEHUA

N3menenne oObema TBEPABIX, KUAKAX W Ta3000pa3HBIX Ted TPH HarpeBaHUU U
OXJIAKJICHUU. Y YET TEMIOBOTO PACIIUPEHUS U UCIIOIB30BAaHUE €0 B TEXHUKE.

[InaBnenne m oTBepiaeBaHue. TassHUE CHera, 3aMep3aHU€ BOJbI, BBIIUIABKA YYTyHa W
CTaJlv, U3TOTOBJICHUE JETANIEN OTIIMBKOM.

Ucnapenue xuakocteit. (OxnaxkaeHnue KUuIKocTel npu ucrmapennu.) Konaencammusi.

Termonepenayva.

DJIEKTPOMATI'HUTHBIE SABJIEHU A

DNIEKTPUYECKUI TOK KaK HAaMpaBICHHOE JABU)XEHHUE JIEKTPUUYECKUX 3apsaoB. Cuia Toka.
Awmnepmerp.

AMrep — eIMHULIAa U3MEPEHUS CHIIbI TOKA. [l0CTOSHHBIN U IepeMEeHHBI TOK.

Hamnpsoxenue. BonsTmeTp. BonbT — enuHuIa n3MepeHust Ha NpsyKEHUs.

Hcrounuku Toka: Oarapeiika, aKKyMyJATOp, TE€HEpaTop SJICKTPUUECKOTO Toka (0e3
PaccMOTPEHHUSI UX YCTPONCTBA).

Onektpuueckue uen. [lapamnensHoe U nocaea0BaTeNbHOE COSAMHEHUSI.

JHevicTtBus Toka. TemioBoe aecTBUE TOKA.

Jlammipl HakanMBaHMs. DIIEKTPOHArpeBaTeIbHbIe TPUOOPHl. MarHUTHOE IEHCTBUE TOKA.

DJIEKTPOMArHUThl U UX TPUMEHEeHHE. JlefiCTBIE MarHnuTa Ha TOK.

DneKTpoABUTraTeNIn. XUMHUECKOE IEUCTBHUE TOKA.

CBETOBBIE SABJIEHUA

CBeT Kak UCTOYHHK MH(POPMAINHU YelIoBeKa 00 OKpykaromeM mupe. McTouyHuKM cBeTa:
3Be3/1bl, COJIHIIE, AIIEKTPUYECKHUE JIAMITBI U JP.

[IpsmonuHeitHOe pacpocTpaHeHHE CBETa, 00pa30BaHUE TCHEH.

OtpaxeHue cBeTa. 3epKaja.

[Ipenomnenue cBeta. JIMH3BI, UX TUTBI U U3MEHEHUE C UX MOMOIILI0 (DOPMBI CBETOBOTO
My4Ka.



Ontuyeckue mpubopsl: (oToannapar, MPOCSKIMOHHBIM anmapaT, MUKPOCKOI, TEJIECKOII
(Ha3HaueHue NpuOOPOB, UCIIOJIL30BAHNE B HUX JIMH3 U 3epKall).

I'ma3 u ouku.

Pasnosxenue 6enoro cera B cnektp. Pagyra.

JInuyHOCTHBIE, MeTamnpeIMeTHble W  IpeAMeTHble  Pe3yJbTaTbl  OCBOCHHS
KOHKPETHOIr0 Y4e0HOro npeamera

JINYHOCTHBIMHU pe3yJIbTaTAMH U3YUYEHHS NpeaMeTa «ECTeCTBO3HAHUE SBISAIOTCSA:

. pa3BUTHE I[103HABATEIbHBIX HMHTEPECOB, HMHTEJUIEKTYalIbHBIX M TBOPYECKUX
CHOCOOHOCTEH yuaIumxcs;

. ¢dbopMHpOBaHNHE MOTUBALIMU K U3YUYEHHIO B JajbHEMIIeM (U3UKU U XUMUMY;

. BOCIIUTaHHE OTBETCTBEHHOI'O OTHOILEHUS K MIPUPOJIE, OCO3HAHUE HEOOXOTUMOCTH
3alIUThl OKPYKAOIIEH CPEIbI;

. (dbopMHpOBaHKE TNYHOCTHOTO OTHOILIEHUS IPYT K APYTY, K YUUTEIIIO.

MeTtanpeaMeTHbIMHU pe3yJIbTATAMHU U3YUYCHHS Kypca SIBISIFOTCS:

. OCBOCHHME NPHUEMOB HCCIICOBATENBCKON JEATENbHOCTH (COCTAaBICHHE IUIaHa,
MCIOJIb30BaHue MpruOopoB, GOpMyIHPOBKA BHIBOJIOB U T. 11.);

. dopmupoBaHue TpHeMOB paboTbl ¢ HH(pOpMalMel, MPeACTaBICHHONH B

pa3nnuHbIX popmax (Tabmuipsl, rpaduKu, PUCYHKH U T. [.), HA Pa3IMYHBIX HOCUTENSX (KHHIH,
MHTEPHET, MePUOJNUECKUE U3JIAaHUS U T. 11.);
. pa3BUTHE KOMMYHHMKATHBHBIX YMEHUN U OBJIQJICHHE OINBITOM MEXKIUYHOCTHON
KOMMYHHKAIMH (BeIeHUE TUCKYCCUH, paboTa B IpyNIax, BHICTYIUIEHHE ¢ COOOIICHUSIMH U T. 11.).
IIpenmeTHBIMU pe3yJibTaTaMu H3ydeHUs Kypca « EcTecTBO3HaHUE» SIBISIFOTCS:

° OCBOCHUC 0a30BBIX CCTCCTBCHHO-HAYYHBIX 3HaHI/II>'I, HeO6XOI[I/IMLIX JIA
nanLHeﬁmero HU3YUYCHUSA CUCTEMATHYCCKUX KYPCOB €CTCCTBCHHBIX HAYK;

° (I)OpMI/IpOBaHI/Ie OJICMCHTAPHBIX UCCIICAOBATCIBCKUX yMeHHﬁ;

L4 MMPUMCHCHHUEC IMOJTYYCHHBIX 3HAHWUM U YMeHI/Iﬁ JJI pECHICHUS IMPAKTUYCCKUX 3aaa4.

OO0ecrieunTh  JNOCTIDKEHHE  TUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMBbl, CO3JJaTh OCHOBY JJISi CAMOCTOSITEILHOTO YCHEIIHOTO YCBOCHMS
00y4JarIUMUCS HOBBIX 3HAHH, YMEHUH, BUAOB M CIIOCOOOB JEATEIBHOCTH JAOKEH CUCTEMHO -
JIEATEIbHOCTHBIM MOAX0A. B COOTBETCTBHMM ¢ 3THM MOJXOJOM HWMEHHO aKTHBHOCTH
00y4JaromuXcsl MPU3HACTCS OCHOBOM JTOCTIDKEHUS Pa3BUBAIOLINX Ieleil oOpazoBaHus. OTH
3HAHUS HE TIEPENalTCs B TOTOBOM BHJE, a JOOBIBAIOTCSA YYaIIUMHUCS B MPOIECCE
[M03HABATEJIbHOM €SI TETBHOCTH.

TeMaTuuyeckoe NJIAHNPOBaAHUE

5 KJaace



UHPOpMALIUU

Ne Ha3Banmne pasnena, tembl | KoanuecTBo OcHoBHOE OcHoBHBIE nop Hcnoub3os
n/ 4yacoB coep;KaHue BU/IbI (ungposbie aHue
n AeATe1bHOCTH o0pa3oBaTe/bHbIC o0opynoBaH
o0yuarommxcst pecypchbl Usl HeHTpa
¢ y4eToM €CTeCTBEHH
HanpaBJIeHUI OHAYYHOH U
paboueii TEXHOJI0TUY
NMPOrpamMmmbl eCKOoM
BOCHUTAHUS HaTNpaBJieH
HOCTH
«Touka
pocTay
1 [Ipupona xuBast u HEXKUBASL. 1 3HakoMcTBO  C | becena. https://lesson.edu.ru/ MynbTugaT
Puszuka U XUMHS - HAyKH O IPUPOIOU 03/07 YK,
MIPUPOJIE. HKUBOM NaTYHKH
HexuBOU. CBsi3n
€CTECTBO3HAHUS remrepary
c ApYTHMHE PBI TIOJIS,
HAYKaMH JaMIIOYKH,
KITIOY
2 Tena u BemiecTna. | 1 Beenenue Urpa https://lesson.edu.ru/ MynbTHAAT
dusznueckue M XUMUYECKHE noHATUH  Teno | kiaccudukanus | lesson/b05dbf5 1-f780- quK,
SIBJICHUSL. Jlaboparopubie BEIIIECTBO, SIBIICHU I 4058-b7b7- ATYHKH
OIBITEL: «Hao0mronenune SIBJICHUE. MIPUPOIBI B | c3aa9646fcde
- TeMIepary
CBOOOJHOTO TAJCHUS Telay, Knaccudukanus | HameMm ropoje.
«HabOmonenne  pacmupeHus SIBJICHUH. Co3pganue PBI O
BO3JlyXa MpU HarpeBaHUW. HaGmronenne u | GOTOBBICTaBKH
MO3HaHHE  Kak
OCHOBHBIC BH/JIBI
MOJTyYeHUs



https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07

JIabopaTopHoe 000pyAOBaHUE. 3HAKOMCTBO C Urpa «Bce https://lesson.edu.ru/ MynbsTuaar

llpapuna  nonb3oBaHus o0opyznoBaHHeM, | PabOTEI 03/07 JIK,

npapia 6e30MacHOCTH. MOJITOTOBKA U XOPOIITHN JTATYUKH

JlaGopaTopHas pabora: .

3HAKOMCTEO . KaJTHOpOBKa BbIOMpai Ha TeMIepary

TAGOPATOPHBIM 000pyIOBaHUSA K | BKYyC» PBI TIOJIA,

000pyIOBaHUEM. pabote JIaMTIOYKH,
KITIOY

Ponp um3MepeHuii B HayyHBIX Onpenenenue Hrpa «Bepio https://lesson.edu.ru/ | JIunernka,

HCCIICOOBAHUAX U B IIPAKTUKCE. pasMepoB Tel HE BEPIOY» 03/07 pyJerka

JlaGopaTopHsble paboTshI: METOJIOM PSIOB

«Ormpenenenne pa3mepoB

¢buznueckoro Tenay,

«3mepenue o0beMa

KHUIKOCTH, «3mepenue

o0BbemMa TBEPAOIo Teyay.

XapaKTepuCTUKH Tel u Bgeenenue IToaroroska https://lesson.edu.ru/ Jlunetika,

BeIeCTB: popMa, 00bEM, IIBET, TTOHSATHH BBICTABKH lesson/d6851966-c4bf- JTaTYuK

3amnax. SIBJICHHE, 00BbEM. | IPUPOIHBIX 4374-8a3b- TEeMIIepaTyp

[Ipusnaku buznIecKkux [ToBTOpEHue SBJICHUIN 664814b67e7d bl

SIBIICHUU. npasui Th. POIHOM

Jlaboparopuas pabora: ropoJe.

«Habmonenne pa3InYHbIX

COCTOSIHMM BEIIECTBA.

Macca. ITepBbie Beenenue Bupryansnas | https:/lesson.edu.ru/ DJIEKTPOHH

[PEJICTABJICHUS O MACCE KaK O MOHSITHS Macca | DKCKypCHUs Ha lesson/cd2e8afa-192d- | bI€ BeChl

KOJINYECTBE BEILIECTBA. S —— dela-aT2d-

HeoOxomumocts - nsmepenia COTHEUHOI bbca213114bb

MacCCHhI.

CUCTCMBI



https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb
https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb
https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07

7 Temmeparypa Kak BakHasd 3HAKOMCTBO C HUrpa «Bepro https://lesson.edu.ru/ | daTyuk
XdpaKTcepucika — Ter - M TEPMOMETPOM, | HE BEpIo» 03/07 TEMIIEPATYP
BCIIIECTB, Pa3IMYHbBIX SBJICHUN u3yueHHe -
TIPHPOJIBI. .

N3mepenue temMneparypsl. yerponctsa n

TepmMoMeTpsl, TIpaBHiIa TIpUHIATIA

paboThI ¢ HUMH. paboTL,

Jlaboparopnas paboTa: CpaBHEHUE

«3mepenue TEMIIePaTyphbI MMOKa3aHMii C

BOJIBI Ml BO3JTyXa». MyJIbTHIATIAK
oM

8 3HayeHre 3HAHUI O CTPOCHUU 3nakomcTBo ¢ | becena https://lesson.edu.ru/
BeEIECTBA. CTPOCHHEM lesson/1ebf3363-943b-
JlenuMocCTh BelecTBa. BEIIIECTBA, 4552-ab03-

Crpoenue BeleCTBa: BBEICHUE 1b79fde4734¢c
MOJICKYJIbI, aTOMBI, HOHBI. MTOHSATHI

MOJICKYJIa, aTOM.

T'unotessl 0

CTPOCHUH

BEIIIECTBA.

9 Crpoenue moinekyi. CtpoeHue 3nakomctBo ¢ | becena https://lesson.edu.ru/

aToma. CTPOCHUEM lesson/1ebf3363-943b-

BEIICCTBA, 4552-ab03-
BBCJCHHUE 1b79fde4734c
MMOHATHH
MOJICKYJIa, aTOM.
I'unoressl 0
CTPOSHUH
BEIIECTBA.

10 | XuMHuyeckue »dIIEMEHTHI KakK 3HakoMcTBO ¢ | becena https://lesson.edu.ru/



https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07

IpYIIIBI aTOMOB C CTPOCHUEM lesson/1ebf3363-943b-
OJWHAKOBBIM 3apsJIOM siApa. BEIIIECTBA, 4552-ab03-
3Haku XAMUYECKHX BBCJICHUE 1b79fde4734c
DJIEMCHTOB. MMOHATHH
[Tepuoanueckas Tabauma MOJIEKYJIa, aTOM.
XAMHYECKUX 3j1eMeHToB JI. 1. I'unoressl 0
Meneneesa. CTPOCHUHU
BEICCTBA.

11 | XuMHyeckue DIEMEHTHI B Knaccudukanus | becena https://lesson.edu.ru/
IIpUPOJIE. BELIECTB, lesson/1ebf3363-943b-
IIpoctsie u CJIOXKHBIE IIPOCTHIE u 4552-ab03-

BCIIECTBA. CJIOKHEBIE. 1b79fde4734c¢
Dopmybl XUMHUYECKUX
BEIIIECTB.

12 | Kucnopog. 3HakoMcTBO U | becena https://lesson.edu.ru/
Mecto KHCJI0poJia B pabora c lesson/1ebf3363-943b-
[Tepuonuueckoit CHUCTEME MEePUOIUYECKUI 4552-ab03-
xumudeckux anemeHTon /. U. CHUCTEMOM 1b79fde4734c¢
MeHeneeBa, €ro 3HaK, HOMep. XAMHYECKHX

DJIEMEHTOB.

13 | Kucnopon. CoenuHeHus 3HayeHue becena
KHUCJIOPO/Ia. ®doTtocuHTE3. dorocuHTE3a B
I'openue. JKM3HEHHOM
Jlaboparopuas pabora: ITUKJIIE
«Habmronenne ropeHus». pacTeHui.

Pabora co
CIIUPTOBKOM.

14 | Mecro BOJIOpOJIA B 3nakomctBo  u | becena https://lesson.edu.ru/

MePUOIUYECKON TabJIUIIe, €ro paborta C lesson/1ebf3363-943b-



https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c

3HaK, HOMep.

Bonopoa B mpupoe.

[Ipoctoe BemecTBO BOAOPOI:
€ro IOJy4YeHue, CBOMCTBA,
pacrpocTpaHeHue B IpPHUPOJE,
MIPUMEHEHHUE, 3HAaYEHUE.
Coenunenust BOIOpoa.

MEPUOINYECKU I
CHUCTEMOH
XUMUYECKUX
3JIEMEHTOB.

4552-ab03-
1b79fde4734c¢

15 | Boma: crTpoeHue MOJIEKYIIbI 3nakomcTtBO M | becena https://lesson.edu.ru/
BOJBI. pabota c lesson/1ebf3363-943b-
CaoiicTBa BO/IBI, ee MEPUOANYECKHI 4552-ab03-
pacrpocTpaHeHue B IPHUPOJE, CHUCTEMOM 1b79fde4734c
3HaYCHUE. XUMHAYECKHX
Hcnonb3oBaHue  BOABI B JJIEMEHTOB.
HapOJIHOM XO35I1CTBE.
Boma  kak  pacTtBOpUTElNb.
OubTpPOBAHHUE.
OxpaHa BOJHBIX PECYPCOB.
16 | PactBopsl B pUpO/IE, 3nakomcTtBO U | becena https://lesson.edu.ru/
TEXHHKE, OBITY. paboTta c lesson/1ebf3363-943b-
PactBopurenn u HepUOANYECKUN 4552-ab03-
pacTBOPSEMOE BEIIECTRO. CHUCTEMOM 1b79fde4734c¢
XUMHAYECKHX
JJIEMEHTOB.
17 | Cuna  Kak  XapakTEpUCTUKA Beenenne Hrpa «Kyna https://lesson.edu.ru/ Hunamomer
B3aUMOJICHCTBHS. 5 MOHSATHUS CHJIBI, | HampaBjieHa lesson/cd2e8afa-192d- |pc
Cunbl  pa3nUYHONW MPUPOJBL: e CHTEY dela-a720- Npezenom
cria TAAKCCTH, cria HalpaBJIeHUS, bbca213114bb U3MEPEHUS
YOPYTOCTH, 3JIEKTPUUECKas H E—
MarHUTHasI CHUTBI, cuiia CBA3b MACCHI 1 SH,

TPCHU, CUJIa NABJICHUA.

CHJIBI

IIPY’KAHBI Ha



https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb
https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb
https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://lesson.edu.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c

IJIaHIIIETE,

Tpy3bl
Maccoit mo
100 r.
18 | PeakTnBHOE OBMKEHUE. ITonsatue KocMmuueckoe https://lesson.edu.ru/
UMITYJIbCa, nytemecTtBue. | lesson/af216825-4691-
pPEaKTUBHOE 4a0e-9563-
IBIKEHHUE B 29564632dd13
npupoje u
TEXHHKE
19 | BcemupHOE TATOTEHHE, €ro BBenenue Urpa «Kyna https://lesson.edu.ru/ Junamomer
HPOABIICHUL. MIOHSITUS CUJIBI, | HalpaBlieHa lesson/cd2e8afa-192d- |[p¢
Cuna Thxecty, ce ee cuiiay 4ela-a722- npenenoM
3aBHCHUMOCTBL OT MAacChl TeJa. HATIpABICHIA, bbea213114bb H3MepeHHT
OTKphITHE 3aKOHa e
BCEMHPHOTO  TAroTeHust . CBASH MACCHI 1 oH,
HpbroToHOM. Enununa CHJIBI HPY>KUHBI Ha
HA3MEPEHUS CHUIIBL. [UTaHIIETE,
Tpy3bl
Maccoit mo
100 r.
20 | PasnuuHble BUJIBI BBenenue Urpa https://lesson.edu.ru/
nedopmariiu. MOHSTHUS «Omnpenenn lesson/1ed4fc63-567b-
[IposiBnenue nedopmanuu B negopmanusi. nepopmanuio» | 4eb7-8746-
npupone, ObITy, Yy4eT W 3HaKOMCTBO U 618a391b6185
HCIIOJb30BAaHKUE B TEXHUKE. JEMOHCTpALUS
BHJIOB

nedopMaruu



https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85
https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb
https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb
https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb
https://lesson.edu.ru/lesson/af216825-4691-4a0e-9563-29564632dd13
https://lesson.edu.ru/lesson/af216825-4691-4a0e-9563-29564632dd13
https://lesson.edu.ru/lesson/af216825-4691-4a0e-9563-29564632dd13

21 | Cuna YIPYTOCTH pu dopmyuposa Bukropuna https://lesson.edu.ru/ [HtaTus c
aepopmaruK Teil. HHE 3aKOHa «Cunesl B lesson/1ed4fc63-567b- | Kpemexom,
IIposBnenme CHIBL yIpyrocTa I'yka, cuibl IIPUPOJIEN 4eb7-8746- Habop
B NIPUPOJC, B ObITY, YdeT n YIPYTOCTH 618a391b6185 IIPYIKUH,
HCIIOJIb30BAaHKE €€ B TEXHHUKE.

JlaGopaTopHas pabora: Ha6op
«Habmronenue Ipy30B,
BO3HUKHOBEHUS CHUJIBI JIMHENKA,
yOPYTOCTH MPH 1eHOpMaLIum. JTUHAMOMET]

22 | VcnoBus  paBHOBECHs — Tell. dopmynaupoBa Bukropuna https://lesson.edu.ru/ JlepeBsSHHBI
Hunamomerp. Cuna  Tpewus, HHE CHJIBI «Cwuibl B lesson/0b0517b0-9b7f- | ¥ OpycoxK,
¢ MpOsBIICHNC B HPHPOAC, B TpPEHUS IIPUPOJIEN 4e8a-95¢e4- Ha0op
OBITy, yCIIOBUS  TPUYHUHBI 453595834372 Ipy308,
BO3HUKHOBEHUS TPEHUSI. e
Tpenne cKoNMbXEHUs U TPEeHUE MEXaHHHeCK
KAYCHI, ast CKaMb4l,
3aBUCUMOCTb CWJIbI TPEHUS OT AUHAMOMETP
CHUJIBI TSIKECTH TeIa.

Vuer u HCTI0JIb30BaHUE
TPECHHSI B TEXHHUKE.

23 | OObsicHEeHHE SIEKTPUUYECKOTO BBenenune Urpa https://lesson.edu.ru/
B3aHMOJCUCTBUSI Ha OCHOBE MIOHATHUSA nBa lesson/80491954-2849-
BJIEKTPOHHOU TEOPHUH. BHIA  3apsioB, 4409-a187-
DnexTpusanys TeJ1 TPEHUEM. JJIEKTPU3ALUUA U €2171d97c4be
[Tepenaua AJIEKTPUIECKOTO ee crnoco0oB
3apsia COMPUKOCHOBEHUEM.

24 | IlocTostHHBIE MAarHHTBHI. Bsenenne becena «3emus | https://lesson.edu.ru/ JlaTtumk
CBolicTBa MMOCTOSIHHBIX MIOHATHSA - Ham o6mwuii | lesson/a3ce74b5-888a- MAarduTHOTO
MarsuToB. MAarHuTHOE JIOM) 4222-a2d6-fa3c82123e5a | mons



https://lesson.edu.ru/lesson/a3ce74b5-888a-4222-a2d6-fa3c82f23e5a
https://lesson.edu.ru/lesson/a3ce74b5-888a-4222-a2d6-fa3c82f23e5a
https://lesson.edu.ru/lesson/a3ce74b5-888a-4222-a2d6-fa3c82f23e5a
https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://lesson.edu.ru/lesson/0b0517b0-9b7f-4e8a-95e4-45359583d372
https://lesson.edu.ru/lesson/0b0517b0-9b7f-4e8a-95e4-45359583d372
https://lesson.edu.ru/lesson/0b0517b0-9b7f-4e8a-95e4-45359583d372
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85
https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85

MaruutHas cTpenka. 3emilst
kak marauT. Kommac.

1ojie, MarHuT,
BHUJIbI MATHUTOB.

JlaGopaTopHnas pa0ora:
«Habmonenne  MarHMTHOTO
B3aUMOJICHCTBUSY.

25 | Cuna naBiieHus U AaBIICHUE. Beenenue Hrpa https://lesson.edu.ru/ Harunk
Enunnna naBneHus. MOHATUS «/laBreHue B lesson/acd9eb82-7008- | MaBiIeHMs,
Crioco0sl  yBenmmienns JaBIIEHHE, eT0 | OBITY 1 4829-8ea5- LITATHB,
YMCHBIICHUA NABJICHHA. € INHHUII METUIIHEY dcfa8cf07980 pabouas

€MKOCTb,
TpyOKa,
JUHENKa

26 | BelTankuBaromas cuia. Beenenne Bupryanbnas https://lesson.edu.ru/ Huxamomer
Hpuauna BOSHUKHOBCHH HOHSATHUS OKCKYpCHS B lesson/f29tbb8d-8e57- | p, IITaTUB
BBITAJIKUBAIOIICH CHITBL. TUPOCTaTHYEC | MOABOIHBIN 4856-b7a0- YHHUBEpcalb

KO€ JaBJICHHUE mup, Gecea. f88b143b1d01 HBIH,
MEpHBIN
IVTAH]IP
(MeH3ypKa),
rpy3
UTAHIPHYE
CKUH U3
CHEIHATBHO
ro
IUIACTHKA,
HUTb,

MMOBapCHHAaA



https://lesson.edu.ru/lesson/f29fbb8d-8e57-4856-b7a0-f88b143b1d01
https://lesson.edu.ru/lesson/f29fbb8d-8e57-4856-b7a0-f88b143b1d01
https://lesson.edu.ru/lesson/f29fbb8d-8e57-4856-b7a0-f88b143b1d01
https://lesson.edu.ru/lesson/acd9eb82-7008-4829-8ea5-dcfa8cf07980
https://lesson.edu.ru/lesson/acd9eb82-7008-4829-8ea5-dcfa8cf07980
https://lesson.edu.ru/lesson/acd9eb82-7008-4829-8ea5-dcfa8cf07980

COJlIb,
majgo4Ka JJjist
[EpEMEILINB
aHus

27

MexaHnudeckoe IBUKCHUE.
Tpaexropus.
PasnuuHble BUABI IBUIKEHHUS.

ITonsatue
JIBIDKEHHE,
TPAEKTOPUSI.
Bunn nBuxenus

Urpa

https://lesson.edu.ru/
lesson/44b5b65d-1b0f1-
4dd3-a62a-4fca73fal4b2

ITatus
nabopaTtopH
13178
MeXaHUIEeCK
as  CKaMbs,
Opycok
JIEPEBSIHHBIN
s
AJIIEKTPOHHBI
51
CEKYHJIOMED
c
JTaTYNKaMH,
MarHuTOYIIp
aBJIsICMbIC
TEPKOHOBBIC
JTaTYUKH
CEKYHJIOMED
a

28

[IpuMepsl pa3IMyHBIX BHIIOB
IBIDKEHUA B IpUpPOJE U
TEXHUKE.

OTtpaboTka
ITOHATHE
JIBIDKCHHUE,
TPaeKTOpHs.
Bunnl nBuxenus

Urpa

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

[IITaTus
n1abopaTopH
BIM,
MEXaHUYECK
as  CKambsl,
Opycok
JIEPEBSIHHBIN



https://lesson.edu.ru/lesson/44b5b65d-1b0f-4dd3-a62a-4fca73fa14b2
https://lesson.edu.ru/lesson/44b5b65d-1b0f-4dd3-a62a-4fca73fa14b2
https://lesson.edu.ru/lesson/44b5b65d-1b0f-4dd3-a62a-4fca73fa14b2
https://lesson.edu.ru/lesson/44b5b65d-1b0f-4dd3-a62a-4fca73fa14b2
https://lesson.edu.ru/lesson/44b5b65d-1b0f-4dd3-a62a-4fca73fa14b2
https://lesson.edu.ru/lesson/44b5b65d-1b0f-4dd3-a62a-4fca73fa14b2

)
JIEKTPOHHBI
i
CEKYHJIOMEDp
c
JaTYNKaMH,
MarHuTOYyTp
aBJIsieMble
TFE€pPKOHOBBIE
JaTYNKU
CEKyH/IOMED
a

29

CxopocTb
IBYDKEHHUS.
Enuannel
CKOpOCTH.

pPaBHOMCPHOTI'O

HU3MCPCHUA

Bsenenue
TTOHSTHS
CKOpOCTb,
JIBIDKCHUE.

Urpa «Kto
obICTpee»

https://lesson.edu.ru/
lesson/d6851966-c4bf-

4374-8a3b-
664814b67e7d?
backUrl=
%2F03%2F07

IIITaTus
1abopaTopH
13178
MEXaHUYECK
ast CKambs,
Opycok
JIEPEBSIHHBIN

)
AJIEKTPOHHBI
17§
CEKYHJIOMED
c
JaTYUKaMH,
MarHuTOyIp
aBJIsieMble
TEpPKOHOBBIE

JaTYUKHA



https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07

CEKyHJIOMEp
a

30 | 3Byk Kak WCTOYHHMK Beenenue Urpa «Kto xak | https://lesson.edu.ru/
nHpopMaluu  4ejgoBeka 00 MOHATHUSA  3BYK, | CIBIIIUTY lesson/d6851966-c4bf-
OKpYKaroIleM MHUpe. CKOPOCTh 3BYKa, 4374-8a3b-
WcTounuku 3ByKa. pabora c 664814b67e7d?
CkopocTh 3ByKa B pa3lUYHBIX TeHepaToOpOM =9 0
cpenax. 3BYyKa
Jlaboparopnas pabora:

«Habmonenne  HMCTOYHUKOB
3BYKay.

31 | TemnoBoe pacupeHue Tel. OcHOBHBIE becena o | https://lesson.edu.ru/
Ucnapenue u koHAeHcalMs B MOJIOKEHUS OepexHOM lesson/8c4963e2-e087-
IIPUPOJIE. MKT, OTHOLIEHHH K | 4422-b570-

HaOJIFOIeHYE MIPUPOTHBIM 09fedb1b0447
UCTIapeHUs U | pecypcam

KOH/ICHCALIUH,

BBISICHEHU I

yCIIOBUU

UCTIapeHUs

32 | 3aBHCHUMOCTBH CKOPOCTH OCHOBHEBIE Becena o | https://lesson.edu.ru/
UCTIapeHHs KHUJIKOCTU OT poja HOJIOKEHHUS OepexkHOM lesson/8c4963e2-e087-
KUJKOCTH, TeMIepaTyphbl, MKT, OTHOIIEHWU K | 4422-b570-

1o n cBOOOTHOM HaOI0IeHNE MPUPOTHBIM 09fedb1b0447
MOBEPXHOCTH. uCTapeHus U | pecypcam
OxnaxkeHue >KUIKOCTeH TpH KOH/ICHCAIIUH,
HCTIapEHUHU. BBIICHEHU I
YCIIOBUU

uCTapeHus



https://lesson.edu.ru/lesson/8c4963e2-e087-4422-b570-09fedb1b0447
https://lesson.edu.ru/lesson/8c4963e2-e087-4422-b570-09fedb1b0447
https://lesson.edu.ru/lesson/8c4963e2-e087-4422-b570-09fedb1b0447
https://lesson.edu.ru/lesson/8c4963e2-e087-4422-b570-09fedb1b0447
https://lesson.edu.ru/lesson/8c4963e2-e087-4422-b570-09fedb1b0447
https://lesson.edu.ru/lesson/8c4963e2-e087-4422-b570-09fedb1b0447
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F071
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F071
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F071

33

[Ipouecc TEIUIONEpEeIayH,
IPUMEPBI MIPOSIBJICHUS
TEIUIoNepeiadyl B MPHPOJIE,
ydyeTa M HUCIOJb30BaHUS B
TexHuke (06e3 yka3aHus BUIOB
TeIUIoTIepe1ayun ).

Knaccudukanus
U JIEMOHCTpAIHs
BHIOB
TEIUIONIEPEIauH

Urpa

https://lesson.edu.ru/
lesson/61791db6-0680-
4e32-b2dc-
9c¢31956dac6f

34

HToroselii TecT.



https://lesson.edu.ru/lesson/61791db6-0680-4e32-b2dc-9c31956dac6f
https://lesson.edu.ru/lesson/61791db6-0680-4e32-b2dc-9c31956dac6f
https://lesson.edu.ru/lesson/61791db6-0680-4e32-b2dc-9c31956dac6f

oubhwnN=

Metoauueckoe odecrnedyeHne
METOIUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

[Iporpamma kypca «BBeaenue B ecTeCTBEHHO-Hay4YHbIE MTpeAMEThl. EcTecTBO3HAHUE» TS
5—=6 ximaccoB (aBtopsl: A. E. I'ypesuy, [I. A. Ucaes, JI. C. [loHTak).

BBenenue B ecrecTBeHHO-HayuHble NpeaMeThl. EctecTBo3Hanue. duszuka. Xumus. 5—o6
kiaccel. YueOnuk (aBTopsl: A. E. I'ypeBuy, /. A. Hcaes, JI. C. IlorTak).

BBenenue B ecTecTBEHHO-HayuHble MpeaMerbl. EcrecTtBo3Hanue. Pusuka. Xumud. S
knacc. PaGouas terpaas (aBTopsl: A. E. I'ypeBuu, M. B. Kpacnos, JI. A. Hotos, JI. C. [lonTax).
BBenenue B ecrecTBeHHO-HayuHble TpenmMeTbl. EcrecTBo3Hanue. Pusnka. Xumus. 6

kiacc. PaGouas terpaas (aBTopsl: A. E. I'ypeBuu, M. B. Kpacnos, JI. A. Hotos, JI. C. [lonTax).

BBenenue B ecrecTBEHHO-Hay4yHble npeamerbl. EcrecTtBo3Hanue. dusmka. Xumus. S—
6 kiaccel. Metoanueckoe nocodue (aBtopsl: A. E. I'ypeuy, /1. A. Hcaes, JI. C. IlonTax).

OnexkTpoHHas Gpopma yueOHUKa.

MarepuajibHO-TeXHHYECKOe o0ecredyeHue 00pa3oBaTeIbHOI0 npouecca

PaGouas nmporpamma kypca «EctecTBo3HaHHe» aiis 5 Kiacca.

I'ypeBuu A. E., HUcaes JI. A., [lontak JI. C. BBenenue B eCTeCTBEHHOHAYYHBIC TIPEIMETHI.
EcrecrBo3Hanue. ®usuka. Xumus. 5 — 6 K1acchl. YUeOHHK.

I'ypesnu A. E., Kpacuos M. B., Hotos . ., [TonTak . C.

BBenenue B ectecTBeHHOHayuHbIe npeaMeThl. EcrecTBo3Hanue. Pusnka. Xumus. 5 Kiacc.
PaGouas Tetpass.

Cnucox HarJIsiIHBIX MOCOOMH
JlamMna HakaIUBaHUS.
Tennou30aAMOHHBIE MAaTEPHAIIHI.
I'ma3 kak onTuyeckas cucTeMa.
Ctpoenue aTMochepsl 3eMIIH.
bapomeTtp-anepoun.
JlBurarens BHyTPEHHETO CTOpaHHUS.



