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IlosicHuTeILHAS 3aMUCKA

[Iporpamma pazpadorana Ha ocHoBe DPI'OC c yderom aBTOpcKo#l mporpammbl A. E.
I'ypeBuua, JI. A. HcaeBa, JI. C. Ilontaka «BBeneHue B €CTECTBEHHO-HAYYHBIE IIPEIMETHI.
EctecTBO3HaHME» U BCOOTBETCTBUHM C HOPMATUBHBIMU aKTAMH:

1. ®epepanbublit 3akoH «O0  oOpa3oBaHuMU B Poccuiickoin ®@enepanumn» ot
29.12.2012 Ne 273-03

2. Ilpukaz  Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxnenun Ilopsaka
OpraHu3alliii ¥ OCYIIECTBJICHUS 00pa30BaTENbHOW MAEATEIBHOCTH 10 OCHOBHBIM
00m1eo0pa3oBaTebHBIM TPOrpaMMaM — 00pa30BaTENbHBIM TPOTPaMMaM  Ha4aJIbHOTO
0011ero, OCHOBHOTO OOIIETO U CPETHETo 00IIero 00pa3oBaHusm»;

3. Tlpuka3 MunucrepctBa nmpocBenienus Poccuiickoit ®enepanuum ot 31.05.2021

Ne 287 «O06 yrBepxaeHNN (eaepalbHOTO TOCYIapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAapTa

OCHOBHOTO 00mero oopazoBanus» (3apeructpupoBan Munroctom Poccun 05.07.2021 Ne

64101).

4. Tlpuxa3z MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 18.07.2022

Ne 568 «O BHeceHuum u3MEHEHUU B (enepasibHbI TOCYIapCTBEHHBIN 00pa3oBaTeNbHBIM

CTaHIApT OCHOBHOTO oOmero oOpa3zoBanus» (3apeructpupoBan Muntoctom Poccun

17.08.2022 Ne 69675).

5. Ilpuka3 MunucrepcrBa npocseuienusi Poccuiickoit @enepaunu ot 18.05.2023

Ne 370 «O6 yrBepx)aeHuu denepaibHON 00pa30BaTeIbHON MTPOTPaMMbI OCHOBHOTO OOIIETO

obOpazoBanus» (3apeructpupoad Muntoctom Poccum 12.07.2023 Ne 74223).

Coneprxanue TporpaMMbl UMEET OCOOCHHOCTH, OOYCIIOBIICHHBIC, BO-TIEPBBIX, 3a/lauaMu
pa3BuTHs, OOy4YCHHS M BOCIHUTAHUS YYAIIMXCS, 33JaHHBIMH COIMATBHBIMHA TPEOOBAHUSIMH K
YPOBHIO pa3BUTHUSl WX JIMYHOCTHBIX M IO3HABATEIbHBIX KAdeCTB; BO-BTOPBIX, MPEIMETHBIM
COJICpKAaHUEM CHUCTEMBI OOIIEr0 00pa3oBaHMs, B-TPEThUX, NMCUXOJOTUYCCKUMHU BO3PACTHBIMU
0COOEHHOCTSIMU 00yJIaeMBbIX.

Lesn n3yvyeHne TaHHOTO Kypca B OCHOBHOM IIKOJIE HAIPaBJICHbI Ha!

. IPOTICICBTUKY OCHOB (PM3UKU M XHUMHUU;

. NOJy4CHUE YyYaIIUMUCS TPEICTABICHUA O METOJaX HAayYHOTO TIO3HAHUS
TIPUPOIBL;

. (dopMupOBaHHE AIIEMEHTAPHBIX YMEHUH, CBSI3aHHBIX C BBIMOJIHEHHEM Y4eOHOTO
71a00paTOPHOTO IKCIIEPUMEHTA (MCCASAOBAHUA);

. (dopMupoBaHHE y ydYalIUXCS YCTOHYMBOTO MHTEpEca K MpeJMEeTaM eCTEeCTBEHHO-

Hay4HOTO IMKJIA (B YaCTHOCTH, K (DU3UKE U XUMUH).
JleTeNnbHOCTHBIM MOJIXO0/ K Pa3paboTKe COJIEpyKaHHUs Kypca MO3BOJISIET pemiaTh B XOJIE
€ro M3Y4CHUs PsiJl B3AUMOCBSI3aHHBIX 3a/1a4:

. o0ecrieunBaTh BOCIPUATHE, TIOHUMAHUE U 3alIOMUHAHUE 3HAHUM,

. CO3/1aBaTh YCJOBMS JJIS BBICKa3blBaHMUS IOAPOCTKOM CYXJEHUH Hay4dHOrO,
HPaBCTBEHHOI'0, 3CTETUYECKOI0 XapaKTepa Mo MMOBOY B3aUMOJICHCTBUS YeI0BEKa U IPUPOIbI;

. yIenaTh BHMMAaHUE  CUTyallUsM, TJ€ Yydaluiics JOJDKeH  pas3iudaTh
YHUBepcajbHbIE (BceoOIIMe) U yTHINTapHbIe IEHHOCTH;

. UCIIOJIb30BaTh BCE BO3MOJKHOCTH JUIsl CTAQHOBJIGHUS IIPUBBIYEK CIIEOBATh

Hay4YHBIM U HPaBCTBEHHBIM IIPHUHIIAIIAM U HOPMaM OOIIEHUS U IeATEIHHOCTH.
TeM cambpIM CO3JAIOTCSA YCIOBHUS I HMHTETPALMM HAyYHBIX 3HAHUW O IPUPOJHBIX
CUCTEeMaXx M JIpYrux cep CO3ZHAHUS: XYA0KECTBEHHOU, HPABCTBEHHOH, MPAKTUYECKOM.
OBHIAS XAPAKTEPUCTHUKA 3JIEKTHBHOI'O KYPCA
«EcTecTBO3HAHUE)
«EcTecTBO3HAHUEY - MHTErPUPOBAHHBIN KYpC Ul MIIAAIINAX MOJAPOCTKOB, B COJEPKAHUU
KOTOPOT'O pacCMaTPUBAIOTCS MYTH MO3HAHUS YEIIOBEKOM IPUPOBL.



N3ydyeHne naHHOTO Kypca B OCHOBHOM ILIKOJIE HalpaBJIEHO HA JOCTUIKEHHE CIIEAYIOLINX
Lemnen:

. [IponeneBTHKA OCHOB (DU3HKH;

. [lonyuenue yuamumucs MNPEACTaBIEHUH O METOJaX HAyyHOro IO3HAHMS
npuposl; (HOPMUPOBAHHE 3JIEMEHTAPHBIX YMEHHH, CBS3aHHBIX C BBINOJHEHHEM Y4eOHOTO
1a00paTOPHOTO IKCIIEPUMEHTA (HCCIIeIOBAHMSA);

. dopMupoBaHHWE Yy ydalUXCAd YCTOMYMBOrO UHTEpeca K  IpeaMeraM
€CTeCTBEHHOHAYYHOTO LUKJIA (B YaCTHOCTH, K (DU3UKE).

BBenenne ¢u3uku Ha paHHe# craguu oOydeHHs B 5 Kiaccax TpeOyeT M3MEHEHUS Kak
(bopMBI U3NIOKEHNS Y4eOHOTO MaTepHala, Tak U METOJMKH ero mnpenoaaBanus. [loatomy ocoboe
BHUMaHHE€ B TpOrpaMMe yIeJIeHO (POHTANBHBIM  SKCHEPUMEHTAJIBHBIM  3aJIaHUSIM.
[Ipenmonaraercsi, 4ro Ba)XXHOE MECTO B Ipoliecce pabOThl HaJl KypcOM 3aliMyT PHCYHKH
pa3NMYHBIX  SBJICHWH, ONBITOB W W3MEPUTENBHBIX MNpHOOpoB. boisbmioe KommuecTBo
Ka4eCTBEHHBIX BOIIPOCOB, WCIIOJIb30BaHHE WIPOBBIX CHUTYallMd B TPENOJaBaHUU JOJDKHO
CIOCOOCTBOBATH CO3AHUIO MHTEPECA YYAIIUXCS K IPEIMETY U CTPEMIICHHUIO K €r0 IOHUMaHUIO.

JlesiTenbHOCTHBIN MOAXO0/ K pa3paboTKe cOoJepKaHHUs Kypca MO3BOJIAET peniarh B XOJ€
€ro M3y4eHHs psAJ B3aUMOCBS3aHHBIX 3a/Jay: OOECHeuuMBaTh BOCIPUATHE, NOHMMAHHUE U
3allOMMHAHUE 3HAHMW, CO3[aBaTh YCIOBUS JJIs BBICKA3bIBAHMUSI IOJPOCTKOM CYKJEHUI
Hay4yHOTO, HPAaBCTBEHHOT'0, 3CTETUYECKOr0 XapakTepa M0 MOBOJY B3aUMOJECHCTBUS YelIOBEKa U
MPUPOJIBI; YACTSITh BHUMAHHUE CHTYAIUsIM, T/ YYalIWics JOJDKSH pa3lindaTh YHHUBEPCAJIbHbBIE
(BceoOmme) u yTUIMTApHBIC IIEHHOCTH, HWCIOJIb30BAaTh BCE BO3MOXKHOCTH JUISI CTAHOBJICHUS
MPHUBBIYEK CJIEOBaTh HAYYHBIM W HPABCTBEHHBIM TPUHIWINAM W HOPMaM OOIICHUS W
NeSTeNbHOCTH. TeM cambIM CO3[Al0TCsS YCIOBUSL JJIi HHTErpalil HAayYHbIX 3HAHUH O
NPHUPOJHBIX CHCTEMax M JPYyruxX cdep CO3HAHHS: XYIOKECTBEHHOHW, HPaBCTBEHHOM,
MPAaKTUYECKOM.

[logo6GHOE mocTpoeHHe Kypca HE TOJIBKO MO3BOJIAET pelaTh 3aJayd, CBSI3aHHBIE C
0oOy4YeHHEM U pa3BUTHEM IIIKOJBHHUKOB, HO M HecCeT B cebe¢ OOJBIIOW BOCIHTATEIBHBIN
noTeHuuan. BocnurteiBaromas QyHKIuS Kypca 3akKirodaercs B (OPMHpPOBAHMHM y MIIAIIINX
MOJAPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYKAIOIIET0 MUPA U CBOUX CBSI3€H C HUM: IKOJIOTUYECKU
000CHOBaHHBIX MMOTPEOHOCTEH, MHTEPECOB, HOPM M TIPABHIL.

OcHOBHOE coziep:kaHue MPOrpaMMbl BKIIIOYAeT pasfeinbl: «BBeaeHne», B KOTOPOM JTaeTcst
MpeJICTaBJIeHHEe O TOM, 4YTo M3y4aroT ¢usuka, «Tema m BemecTBa», «B3aumoneincTBue Ten»,
«Dusnueckue ABIeHUsN, «UenoBek u IpupoIa.

W3 Bcero xomruiekca COBpEMEHHBIX METOJOB MO3HAHUSA MPUPOJIBI B KypCe COJEp:KaTcs
CBEICHUS O HEKOTOPBIX U3 HUX: HAOIIOJCHUIX, U3MEPEHHX, IKCIIEPUMEHTAaX, MOACTUPOBAHUHU U
MOKa3bIBACTCSl MX B3aWMOCBS3b; JAIOTCA CBEACHUS O MpuUOOpax U HMHCTPYMEHTaX, KOTOpPbIE
YeJI0BEK UCIOJIb3YeT B CBOEH MPAKTUUECKON A TETbHOCTH.

BoinonHss mporeneBTHYECKYl0 poiib, Kype «®Du3uKa» COAEPKHUT CHUCTEMHBIE, a HE
OTpBIBOYHBIC 3HAHUA. Bojblloe BHUMaHUE B HEM YJENAETCS MPEEMCTBEHHBIM CBS3SM MEXKIY
HAYalbHON M OCHOBHOMW IIKOJIOM, MHTErpallii 3HAHUN BOKPYT BEAYIIUX HJAEH, OTPEIEIISIOMINX
CTPYKTYpPY Kypca U CIIOCOOCTBYIOIIUX (POPMUPOBAHUIO LIETOCTHOTO B3TJIsAa HA MUD.

B xypce pnarTcsa mepBble MPEACTaBICHUS O TakKUX MOHATHAX, Kak «Maccay,
«B3aUMOJICHCTBUEY, «CUIIAY, «IHEPTUN», «ATOM», «KMOJIEKYIIa».

[TonmyuaeMble y4JamuMucs CBEJICHUS O BEIIECTBAX M MX MPEBPALLIEHUSX MOTYT CIYXHTh
MEPBOHAYAIBHOM OCHOBOM JUIsl MOCTENIEHHOI'O OCO3HAHMSI MJIEM O TOM, YTO MaTrepus U (opMel ee
JBMDKEHUS BCETJa B3aMMOCBSI3aHbI, YTO OOBEKTHI MPHUPOJAbI 00pa3yloT IENOCTHBIE CHUCTEMBI,
OTHOCHTEJIBHO YCTOMYMBBIE, HO B TO K€ BpeMs TUHaMu4Hble. Hapyiienue 3Toil AuHaMu4ecKoit
YCTOMYMBOCTU CHUCTEM MOJKET NPUBECTH K HEXKeJlaTeNbHBIM mnocieAcTBusAM. Oco3HaHHe 3TOH
UJeU BaXXHO JUIS MOHUMAaHUS SKOJIOTHYECKUX MPOOIIeM.

WHuTerpauuss pa3nuYHBIX €CTECTBEHHOHAyYHBIX oOONacTeil 3HAaHUSA OCHOBaHAa Ha
MPEJCTAaBICHUN O €MHCTBE MPUPOJIBI U OOIIEM JUIA BCEX €CTECTBEHHBIX HAyK METO/1€ TIO3HAHMUSL.



CopepxaHue JaHHOTO Kypca CTpPOUTCS Ha OCHOBE JESITEIBHOCTHOTO IOJAXOJA.
BoBieuenne ywamuxcs B pa3HOOOpa3HyI0 y4eOHYIO, HCCIIEOBATEILCKYI0 M MPAKTHYECKYIO
JEeATEIbHOCTD SBJISIETCSI YCIIOBUEM NPUOOPETEHMs IMPOYHBIX 3HAHWH, MpPeoOpa3oBaHHs HX B
yOSXXJICHHUS 1 YMEHHsI, CTAHOBJICHHUS OTBETCTBEHHOCTHU KaK Y€PThI IMYHOCTH.

Mecrto npeamera B yueOHOM IUIaHe

Kypc paccunran Ha 34 yueOHBIX Yaca, B 5 Kiacce u3 pacyera | ydeOHBII yac B HEJEIIO.

B cootBerctBMM ¢ y4eOHBIM IUIAHOM OCHOBHOTO 00mero 00pa3oBaHUS Kypcy
«EctectBo3anue» mpeamectByeT Kypc «Okpyxaromuii MHp» B HAyaJbHOW IIKOJIE,
BKJTIOYAIOIMIT HEKOTOPHIE 3HAHUS M3 00nacTu Gu3uKku. B cBOIO ouepenp, comepkaHue Kypca
«EcTecTBO3HAHUE» CIIY>)KHUT OCHOBOM IS MOCJEAYIONIEro U3ydyeHus Kypca (U3UKA B OCHOBHOM
LIKOJIE.

Kpartkoe conep:xanue 3auaTuii kypca «EcrecTBo3HaHHe»

Bsenenue

[Ipupona xuBas n HexuBas. SIBieHNs npupoabl. YeloBek — 4acTh Npupoasl. BiusHue
yesloBeKka Ha npupoay. HeoOxoaumocTh M3ydeHHUs: MpUpObl U OEpeKHOro OTHOIIEHHS K HEM.
OxpaHa npupoIbl.

®u3nka U XuMusg — Hayku o npupoze. Uto msyuaer ¢usuka. Tena u BemectBa. Uto
n3ydaer xuMus. Hayunbsle MeToabl N3ydeHUs IPUPO/Ibl: HAOII0ICHUE, OIBIT, TEOPHSL.

3HAKOMCTBO C TPOCTEHITUM (PHU3UISCKUM M XHUMHYECKUM OO0OpPYIOBAaHHEM: MPOOHpKa,
K0J10a, 1abopaTOpHBIN CTaKaH, BOPOHKA, MUIETKA, LIIaTelNb, JIACTMACCOBBIM U METaNINYECKUI
IITaTUBBI, JepxaTenb Uil npobupok. HarpesaTtenbHblil mpubGop, OCOOEHHOCTH IUIAMEHHU.
[IpaBuiia HarpeBaHuUs BELIECTBA.

W3meputenbHble MpHOOpHI: JMHEWKa, HW3MEpHUTENIbHAasl JIeHTa, BEChl, TEPMOMETD,
MeH3ypKa (€MHUIIBI U3MEPEHUH, 1IKajla Mpudopa, 1ieHa JesieHus, Npeesl U3MEepPEeHHi, IpaBuia
MOJIb30BAHMS).

Tena n BemecTBa

XapakTepucTuku Tea U BemecTB (dopma, oObem, mBeT, 3amax). OpraHu4ecKue Hu
HEOPraHU4YECKHE BEIIECTBA.

TBepnoe, KuaAKOE U ra3000pa3HOE COCTOSHUS BELIECTBA.

Macca tena. Maccel pa3nuyHbIX TN B TPUPOJIE. DTAIOH Macchl. Beckl.

Temneparypa. TepMOMETPEI.

JenumocTts BemectBa. Monekyibl, aToMbl, HOHBI. [IpencraBnenune o pasmepax 4acTHuil
BelecTBa. JIBmxkenue yactul BemecrtBa. CBsi3b CKOPOCTU JIBJKEHMS YacTHL] ¢ TEMIIEPAaTypOM.
Huddy3us B TBEpIBIX TeNaX, )KUIKOCTIX U ra3ax. BzaumoeiicTBie yacTHIl BEIIeCTBa U aTOMOB.
[losicHeHHe CTpOEHHsS M CBOMCTB TBEPABIX TEJ, KUAKOCTEM U ra3oB C MOJEKYJISIPHON TOYKH
3penust. CTpoeHre aTroma 1 HOHa.

XUMUYECKHUE TEMEHTHI (KHCIOpO, a30T, BOAOPO, Kele30, allOMUHUMN, Meab, Gocdop,
cepa). 3HaKu XUMHYEcKUX 31eMeHTOB. [leproanueckas cuctema J[. 1. Men neneena.

[Ipocthie U croxHbIe BemiecTBa (KUCIOPOJ, a30T, BOJAA, YIVIEKHCIBIM ra3, MOBapeHHas
COJIb).

Kucnopona. I'openue B kucnopoae. Dotocunres.

Bopopoa. Bo3nyx — cmecs ra3os. PacTBopsl U B3BeCH.

Bopna. Bona kak pactBoputens. Ounctka npupoaHon BoJsl. [ImoTHOCTE BeliecTBa.

B3aumoneiictBue Tei

W3menenne ckopocth u (opMbl Tea mNpu HMX B3auMojeHCTBHM. JleHcTBUE W
IIPOTUBOACHUCTBHE.

Cuna xak xapakTepHCTHKa B3aUMOAEHCTBUA. JIMHaAMOMETD.

Hpr0TOH — ennHnIa U3MEPEHUS CUJIBL.

Wuepuus. IIposiBnenne mHepuuu, NpUMEpHI €€ ydueTa U NpUMEHEHHA. Macca Kak mepa
UHEPTHOCTH.

['paBuTanmonHoe B3auMoJelcTBUE. |'paBUTAlMOHHOE B3auMonelcTBUE U BceenenHas.
Cuna 1sxecTu. 3aBUCUMOCTD CHJIBI TSDKECTU OT MacCCHhl.



Hedopmanms. Paznuunsie Bunel aedopmarmmn. Cuia ymnpyroctd, €€ HalpaBJICHHUE.
3aBHCHMOCTB CHJIBI YIPYTOCTH OT AepopmMariuu.

Cuna TpeHus. 3aBUCUMOCTb CHJIBI TPEHHMSI OT CHJIbI TSDKECTH M KauecTBa 00pabOTKU
noBepxHocTeil. Posb Tpenus B npupoje u TexHuke. CriocoObl YCUICHHUS U 0CTa0IeHUS TPEHHSL.

Onexkrpuueckoe B3auMojelcTBUe. OOBSCHEHUE 3JIEKTPUUYECKOTO B3aUMOJACWUCTBUS Ha
OCHOBE 3JIEKTPOHHOM TeopuM. DiieKTpu3auus Tea TpeHueM. [lepenada snexkTpuueckoro 3apsa
IIPU COIPUKOCHOBEHUH. B3aumoielicTBUE OTHOUMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEJl.

MaruuTHOE B3aumonaeicTBue. [I0CTOSSHHbIE MAarHUTHI, UX JCHCTBHUE HA KEJIE3HBIC Tela.
[Tontoca MarHuTOB. MarHuTHBIE CTpENKHU. 3emiil Kak MarHUT. OpHEeHTUpPOBaHHME MO KOMIIACY.
[IpuMeHeHne MOCTOSHHBIX MarHUTOB.

JlaBneHue Tena Ha Omnopy. 3aBUCHUMOCTBH JaBlieHHs OT Iuiouiaau omnopsl. Ilackanp —
€IMHULIA U3MEPEHMS 1aBJICHUSL.

[lepenaua naBneHus KUAKOCTAMHU U razamu. 3akoH llackansg. JlaBneHue Ha riyOuHe
xuakoctu. CooOiaronuecs cocy/ibl, MX MPUMEHEHHE.

JleiicTBHE XUAKOCTEH HAa MOTPY)KEHHOE B HMX TeJIO0. ApXUMenoBa cuia. 3aBUCUMOCTh
apXMMeIOBOM CWJIBI OT poJa >KMJIKOCTH M OT 00beMa MOTPYKEHHOW 4acTH Tena. Y CJIOBHS
IJIaBaHUs Tell.

Ousnueckue u xumuueckue sieiaeauss MEXAHUYECKUE SABJIEHUA

[lonsiTne 00 OTHOCHUTENBHOCTH MEXaHHMYECKOTO JABM)KEHHA. PazHooOpasHble BUIbI
MEXaHUYECKOTO JBWKEHMs (MPSAMOJIMHEITHOE, KPUBOJIMHENWHOE, IBMKEHHE I0 OKPYKHOCTH,
KojebaTenbHOe). MexaHn4yeckoe IBUKEHUE B PUPOJIE U TEXHHUKE.

I[Iyte m Bpemsa pgBumxkeHnsa. CKOpoCTh JBHKEHMS. PaBHOMEpHOE, YCKOpPEHHOE |
3aMeJICHHOE JBHKEHUS.

3BYyK KaK UCTOYHUK HH(popmanuu 06 okpyxatoiem mupe. Mctounuku 3Byka. Konebanue
— HE0OXOJMMOE YCJIOBHE BO3HHKHOBEHHS 3ByKa. OTpaxeHue 3BykKa. Dxo0. [oyoc u ciyx,
rOpTaHb U yXO.

TEIIJIOBBIE ABJIEHUA

N3menenne oObeMa TBEpAbIX, JKUIKUX U Ta3000pa3HbIX Tel NpPHU HAarpeBaHUU H
OXJIQXKJACHHUH. YUeT TEIUIOBOIO PACUIMPEHHS U UCIIOJIb30BaHUE €T0 B TEXHUKE.

[InaBnenne m otBepaeBaHue. TasHue cHera, 3aMep3aHHE BOJIbl, BBIILUIABKA YYI'yHa W
CTaJId, M3TOTOBJICHUE JeTalCH OTIMBKOM.

Hcnapenue xuakocreid. (OXnaxaeHue XUAKOCTEH npu ucnapenuu.) Konaencarmmusi.

Temnmonepenaya.

OJIEKTPOMAI'HUTHBIE ABJIEHUA

DIEeKTPpUYECKUN TOK KAaK HAIPABJICHHOE JBUKEHUE JIEKTPUUYECKUX 3apsaaoB. Cuia Toka.
Ammnepmerp.

AMIiep — eIMHULIA U3MEPEHUS CHIIbI TOKA. 1 [0CTOSIHHBIN U IEpeMEHHBIN TOK.

Hanpsixenue. Bonprmerp. BosibT — ennHuILIa U3MEPEHUS HA TPSKEHUSL.

Hcrounuku TOKa: Oarapeiika, aKKyMyIsTOp, TE€HEpAaTOp 3JIEKTPHUEecKoro Toka (0e3
pPaccMOTpEHUS X YCTPOUCTBA).

Onekrpuueckue uenu. [lapannenbHoe U nocae0BaTENbHOE COCTUHEHUS.

HeicTBus Toka. TemaoBoe IeicTBUE TOKA.

Jlamnipl HaKanMBaHUS. DIIEKTPOHArpeBaTeIbHbIe TPUOOPHl. MarHuTHOE IEHCTBUE TOKA.

DIIEKTPOMAarHuThl U UX NpUMEHEHHE. [lelicTBe MarHuTa Ha TOK.

OnexTpoaBurareny. XUMHYECKOE JIEHCTBUE TOKA.

CBETOBBIE ABJIEHUA

CBeT KaK MCTOYHUK MH(pOpMaLUU YeloBeka 00 okpyxarouiem mMupe. Mcrounuku cpera:
3Be3/bl, CoNHILIE, DTIEKTPUUECKUE JIAMIIBI U JIp.

[IpsiMonuHeitHOe pacpocTpaHeHue cBeTa, 00pa3oBaHUE TEHEH.

Otpaxxenue cera. 3epkana.

[Ipenomnenue cera. JIMH3bI, UX TUIBI U U3MEHEHHE C MX MMOMOIIbIO (POPMBI CBETOBOTO
Iy4Ka.



Onrtuyeckune nmpubopsl: (oroammapar, TPOSKIIMOHHBIN anmapar, MUKPOCKOI, TEIECKOI
(HazHaueHue MpuOOPOB, UCIIOJIB30BAHUE B HUX JIMH3 U 3€pKall).

I'ma3 u oukw.

Paznoxenne 6enoro cBera B ciekrp. Pagyra.

JInuHOCTHBIE, MeTampeAMeTHble M  IpeJIMeTHbIe Pe3yJabTAaTbl  OCBOCHHA
KOHKPETHOIr0 y4e0OHOro npeamera

JINYHOCTHBIMM Pe3yJIbTATAMM U3y4eHUs NpeameTa « EcTecTBO3HaHUE) ABIISIOTCS:

. pa3BUTHE [I03HABATEIbHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH yJaruxcs;

. (opMupoBaHHE MOTHUBAIMH K U3YUCHHUIO B JajbHEHIIEM (PU3UKH U XUMUH,

. BOCIIMTAHHE OTBETCTBEHHOI'O OTHOILLIEHUS K IPUPOJE, OCO3HAHUE HEOOXOAUMOCTH
3alUThl OKPYKAOILEH CPEe/Ibl;

. (hopMHpOBaHKE TMYHOCTHOTO OTHOILIEHUS APYT K APYTY, K YUUTEIIIO.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM U3yUCHHS Kypca SIBISIFOTCS:

. OCBOEHHE NPHEMOB HCCIIEOBATEIbCKON JAEATENbHOCTH (COCTaBJICHUE IIJIaHa,
HCI0JIb30BaHKE IPUOOPOB, GOPMYIHPOBKA BHIBOJOB U T. I1.);

. dbopmupoBaHre TpUEMOB paboThl ¢ HWHMOpPMAIUEeH, TNPEICTAaBICHHONW B

pasnuuHbIX popmax (Tabnuibl, rpaduKU, pUCYHKH U T. [.), Ha Pa3IMYHbIX HOCUTENAX (KHHIH,
UHTEPHET, epUOINYECKUE U3TAHUS U T. [1.);
. pa3BUTHE KOMMYHHMKATHBHBIX YMEHUH U OBJAJCHHUE ONBITOM MEXKIUYHOCTHOM
KOMMYHHMKAIINH (BeIeHUE AUCKYCCHH, paboTa B rpyniax, BbICTYIUIEHHUE C COOOIEHUSIMH U T. 11.).
IIpenmeTHbIMHU pe3yabTaTaMM U3ydeHUs Kypca «EcTecTBO3HaHME» SIBIISIIOTCS:

. OCBOEHHE 0a30BBIX €CTECTBCHHO-HAYYHBIX 3HAHWH, HEOOXOJUMBIX IS
JTATBHEHIIIETO N3YUYCHHS CUCTEMATHYECKUX KYPCOB €CTECTBEHHBIX HAYK;

. (hopMHpOBaHKE FIEMEHTAPHBIX UCCIIEI0BATEIbCKUX YMEHU;

. IIPUMEHEHHE MOTYYCHHBIX 3HAHUN U YMEHHUM JUIS pEIIECHUs PAKTUYECKUX 3a/1a4.

ObecrieunTh  JTOCTHIJKEHHE  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOEHHUS  OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBbl, CO3J]aTh OCHOBY UIsl CAaMOCTOSITEIILHOTO YCIIEUTHOTO YCBOCHHUS
00y4aroUMMUCs HOBBIX 3HaHUM, YMEHHI, BUIOB U CIIOCOOOB EATEIbHOCTH JOJHKEH CUCTEMHO -
NeSTeNbHOCTHBIM TOoaX0A. B cooTBeTCTBHMM ¢ 3THM MOJIXOAOM HMEHHO aKTHBHOCTH
00yJaroIMXcsi TMPU3HACTCS OCHOBOM JOCTWIKEHHUS pPa3BUBAIOIIMUX Ilee oOpa3oBaHus. OTH
3HaHMS He TepelaroTcsi B TOTOBOM BHJE, a JA0OBIBAIOTCS ydYallUMUCA B Ipoliecce
M03HABATEIbHOM 1EATEIbHOCTH.

TemaTuveckoe MIIAHMPOBAHUE

5 KJjacce



Ne Ha3Banue pa3aena,TemMbl KosnuecTBo OcHoBHOE OcHOBHBIE nop HUcnoab3oB
n/n 4yacoB cojep:KaHue BH/IbI (mudposbie aHue
NeATeJIbHOCTH o0pa3oBaTejibHbIE 00opynoBaH
00yyarImuxcs pecypcsl usl HeHTpa
€ y4eToM €CTeCTBEHH
HaNpPaBJIeHUH OHAYYHOH U
paboueii TEXHOJIOTUY
MPOrpaMMBblI eCKOM
BOCIIUTAHUS HaTpaBJieH
HOCTH
«Touka
pocTay»

1 [Ipupona xuBasi u HEKUBasI. 1 3nakoMcTBO ¢ | becena. https://lesson.edu.ru/03/ | MynsTHIAT
®u3nka U XUMHS - HAYKH O IPUPOIOH 07 quK,
MIpHUpoJIe. KUBOH e —

HexkuBOU. CBsi3u

€CTECTBO3HAHUS temmepaty

c PYTHME PBI 0JIA,

HayKaMu JJaMIIO4KH,
KITIOY

2 Tena u BemiecTna. | 1 Beenenue Urpa https://lesson.edu.ru/less MynbTHIaT
duszuueckue U XUMHAUYECKUE noHsaTHii  Teno | kiaccudukamus | on/b05dbf51-f780-4058- YK,
SIBJICHUSL. JlaGoparopHsbie BEILIECTBO, SIBIICHUI b7b7-c3aa9646fc4e —
OTIBITHI: «Habmonenue SIBJICHUE. MIPUPOJIbI B
CBOOOJHOTO TAJCHUS TeNay, Knaccudukanus | Hamem ropoe. temiepaty
«Habmogenne  pacHupeHus SBJICHUH. Cosnanue PpBI IIOJIA
BO3JlyXa MPU HATPEBAHUN. Hab6monenue u | (OTOBBICTaBKU

MO3HAHUE  Kak
OCHOBHBIE BUJIbI
MOJTyYEHUS

uHpOpMaLUn



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
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

Jlaboparopnoe o6opynosanue. 3HAaKOMCTBO C Hrpa «Bce https://lesson.edu.ru/03/ | MynsTuaar
Ilpauna  monb3oBamus — u oGopymoBanueM, | pabOThI 07 YUK,
mp2BHua be30macHoCTH. MOJIOTOBKA U XOPOIIH JATYUKU
JlaboparopHas pabora: .

KaJuOpoBKa BbIOMpail Ha TEeMIIepaTy
«3HAaKOMCTBO c
TaBOPATOPHBIM 000pYyIOBaHUSA K | BKYC» PBI TIOJIS,
000pyIOBaHUEMY. pabote JaMIIOYKH,

KITFOY

Ponb u3MepeHuit B Hay4HBIX Onpenenenne Urpa «Bepro https://lesson.edu.ru/0 | Jluneiika,
HCCIICIOBAHUSX U B MIPAKTHKE. pa3MepoB Ter He BepIO» 3/07 pyJeTka
JlabopaTopHbie paboTHI: METOJIOM PSIIOB
«Onpenenenue pa3MepoB
¢buznyeckoro TEIay,
«3mepenue obbema
KUJIKOCTH, «13mepenue
00beMa TBEPJIOTO Teay.
XapaKTepUCTUKU Ten u Bgenenne [Moaroroska https://lesson.edu.ru/less | JIuneiixka,
BemecTB: (hopMa, 00beM, IBET, TTOHSITAN BBICTABKH on/d6851966-c4bf-4374- | naTunk
3amax. SIBJICHHE, 00BEM. | IPUPOTHBIX 8a3b-664814b67e7d TeMIepaTyp
[Tpusznaku (bU3UIECKUX [ToBTOpEHME SIBJICHUN B bl
SIBJICHUM. npasui Th. POJTHOM
JlaGopaTtopHnas padora: ropoje.
«Habmoaenue Pa3IMYHBIX
COCTOSIHUH BEIECTBAY.
Macca. ITepBbie Beenenue Bupryanshas | https://lesson.edu.ru/les | DmeKTpoHH
HPCICTABICHAS O Macce Kak o MOHATHS Macca | SKcKypcus Ha | son/cd2e8afa-192d- bI€ BECHI
KOJIMYECTBE BEIICCTRA. UIAHCTEL dela-a722-
ﬁ;gf;;oﬂHMOCTb FSMEPEHI COJTHEUHOU bbca213114bb

CHUCTCMBI



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
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/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/cd2e8afa-192d-4e1a-a722-bbca213114bb

7 Temmepatypa Kkak — BaxHas 3HAKOMCTBO C Hrpa «Bepro https://lesson.edu.ru/0 | HaTuuk
XapaKTCPUCTHKA Tl 1 TEPMOMETPOM, HE BEPIO» 3/07 TeMIepaTyp
BEIIIECTB, Pa3IHUYHBIX SBJICHHUN ayaeHHe -
HIPUPOJIBL. .

H3mepenne TeMIepaTypel. yerpouctsa u
1Y paTyp

TepmoMeETpBI, paBuia TIpHHIMIIA

paboTHI C HUMH. paboTsL,

JlaGoparopHnas paboTa: CpaBHEHHE

«3mepenue TeMIIEpaTyphbl MOKAa3aHUil C

BOJIBI M BO3/IyXay. MyJIbTHAATIHK

oM

8 3HayeHWEe 3HAHUN O CTPOCHHHU 3nakomctBO ¢ | Becena https://lesson.edu.ru/less
BEIIIECTBA. CTpPOCHHEM on/1ebf3363-943b-4552-
JlemMMOCTh BEIECTBA. BEIIECTBA, ab03-1b79fde4734c
Crpoenue BEILIECTBA: BBEJICHUE
MOJIEKYJIBI, aTOMBI, HOHBI. TTOHSITHIA

MOJIEKYJIa, aTOM.
I'umoressl 0
CTPOCHUHU
BEIIECTBA.
9 Crpoenne monekyi. CtpocHue 3nakomMcTBO ¢ | Becena https://lesson.edu.ru/less
aToma. CTPOCHHEM on/1ebf3363-943b-4552-

BEILECTBA, ab03-1b79fde4734c
BBEJICHUE
MTOHSATHMI
MOJICKyJIa, aTOM.
I'unotesnr 0
CTPOEHUHU
BEIECTBA.

10 | XuMuuyeckue »DIEMEHTHI Kak 3makomMcTtBO ¢ | becena https://lesson.edu.ru/less



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
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

TPYIIIIBI aToOMOB c CTpOCHHEM on/1ebf3363-943b-4552-
OJIMHAKOBBIM 3apsIJIOM S/Ipa. BEILIECTBA, ab03-1b79fde4734c
3HaKu XUMUYECKUX BBC/ICHHC
3JICMEHTOB. MIOHATUI
[epuoanyeckas TabauIa MOJICKyJIa, aTOM.
XUMH4YecKkux anementoB []. U. I'unoresst 0
Menneneesa. CTPOCHHH
BEIIIECTBA.

11 | XuMudeckue SJIIEMEHTHl B Knaccugukarus | becena https://lesson.edu.ru/less
pUpOJIE. BEILIECTB, on/1ebf3363-943b-4552-
[Mpocteie u CJIOXKHBIC POCTHIC u ab03-1b79fde4734c
BEIIIECTBA. CITOKHBIE.
dopmyisl XUMUYIECKHAX
BEIIECTB.

12 | Kucnopo. 3nakomcTBO 1 | becena https://lesson.edu.ru/less
Mecro KHCIIOpOa B paboTa c on/1ebf3363-943b-4552-
[Tepuomuueckoii cucTEME IEPUONIECKUT ab03-1b79fde4734c
XUMHUYECKUX 3jieMeHToB JI. U. CHCTEMOH
MeHneneeBa, ero 3HaK, HOMED. XUMUYECKUX

AIIEMEHTOB.

13 | Kucnopon. CoenuHeHus 3HaueHue Becena
KHCJIOPO/a. doTocuHTE3. dorocuHTe3a B
I'openue. XKU3HEHHOM
JlaGopaTopHas pabora: ITUKJIIC
«HabmoaeHue ropeHus». pacTeHHIA.

PaGora co
CIIUPTOBKOM.

14 | Mecto BOJOpOJIa B 3makomcTBO U | becena https://lesson.edu.ru/less

NepUOANYEcKOl Tabmuie, ero pabota c on/1ebf3363-943b-4552-



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, HOMeEp.

Bopopon B mpupoze.

[Ipocroe BelecTBO BOJIOPOI:
€ro TMOJIyYCHHE, CBOICTBA,
pacrnpocTpaHeHue B IPUPOJE,
MIPUMEHEHHUE, 3HAYEHUE.
Coenunenus BoI0opoa.

MIEPUOINYECKU I
CHUCTEMOU
XUMHYECKUX
3JIEMEHTOB.

ab03-1b79fde4734c

15 | Boma: cTpoeHHE MOJICKYJIbI 3nakomcTBO | becena https://lesson.edu.ru/less
BOJIBI. paboTa c on/1ebf3363-943b-4552-
CaoiicTBa BO/IBI, ee TIePHOIMYCCKU I ab03-1b79fde4734c
pactpocTpaHeHHe B TPHPOJIE, CHCTEMOM
3HAYECHHE. XAMHYECKHX
Hcmonb30BaHne  BOABI B DIIEMEHTOB.
HapOJHOM XO35HCTBE.
Boma  kak  pacTBOpHUTEIb.
OunbTpOBaHHUE.
OxpaHa BOJIHBIX PECYPCOB.
16 | PactBOopbI B IPHUPOJIE, 3nakomMcTBO M | becena https://lesson.edu.ru/less
TEXHUKE, OBITY. paboTa c on/1ebf3363-943b-4552-
PacTtBopuTen u IEPUONIECKUIT ab03-1b79fde4734c
pacTBOPSIEMOE BEIECTBO. CHCTEMOM
XAMHYECKHX
3JIEMEHTOB.
17 | Cuna kak XapakTepuCTUKa Bsenenne Urpa «Kyna https://lesson.edu.ru/les | AuHamomer
B3aUMO/ICHCTBHUS. 5 HOHATHS CWIBI, | HalpaBjeHa son/cd2e8afa-192d- pc
Cuiibl  Pa3IMyYHON MPHUPOJIBI: ce . Aela-a722- Mpeenom
A TAACECTH, A HarpasJIeHuUs, bbca213114bb HU3MEPEHMS
YIPYTOCTH, JJICKTPHYECKAs |
MAarHMTHasT  CHJBI,  CHJA CBA3b MAcChl 1 SH,

TPCHUH, CUJIAa JaBJICHUS.

CHIJIbI

HpPYXKUHBI Ha



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/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/cd2e8afa-192d-4e1a-a722-bbca213114bb

IUIAHIIETE,

Ipy3bI
Maccou mo
100 r.
18 | PeakruBHOE JIBHKEHHE. IMousTre Kocmuueckoe https://lesson.edu.ru/less
UMITYJIbCA, nyremiectue. | 0n/af216825-4691-4a0e-
peaKTUBHOE 9563-29564632dd13
JBUKEHHE B
HIPUPO/IE u
TEXHUKE
19 | BcemupHOE TATOTEHHE, €ro Beenenue Urpa «Kyna https://lesson.edu.ru/les | Auxamomer
HPOABJICHHA. MOHSITHS CHJTBI, | HampaBieHa son/cd2e8afa-192d- pc
Crna TDKECTH, ee ee cHnay» 4ela-a722- npesienom
%aBHCHMOCTB OT Macepl Tena. HarpaBJIeHuU, bbca213114bb U3MEPCHUS
TKPBITHE 3aKOHa
BCEMHPHOTO  TsroTeHus M. CBA3b MacCel 1 SH,
HproToHOM. Ennanna CHUJIBI HPYXUHBI HA
HU3MEPEHHUS CHIIBL. IJIAHIIETE,
Ipy3bl
MaccoM 1o
100 T.
20 | PaznuuHble BUJIbI Bgenenue Hrpa https://lesson.edu.ru/less
nedopmaruu. MIOHATHUS «Ornpenenu on/led4fc63-567b-4eb7-
[IposiBnenne nedopmainuu B nedopmarusi. nedopmanuio» | 8746-618a391b685
npuponge, ObITYy, YYeT W 3HAKOMCTBO U
HCII0JIb30BaHUE B TEXHUKE. JIEMOHCTpAITHSI
BHJIOB

nedopMaruu



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
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/cd2e8afa-192d-4e1a-a722-bbca213114bb
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

21 | Cuna YIPYroCTH npu dopMmynHupoBa Bukropuna https://lesson.edu.ru/les | Llratus ¢
nepopmaimu Tei. HHE 3aKOHA «Cuibl B son/led4fc63-567b- KpEIeXKOM,
TposiBieHue CHIBL yIIPYrocTH I'yka, cuiibt IPUPOJIEN 4eb7-8746- Habop
B NPHPOAC, B OBITy, yieT M yTIpyrocTH 618a391b685 NpYKHUH,
HCIIOJIb30BAHME €€ B TEXHHUKE.

JlaboparopHas pabora: Habop
«Hab6monenune I'pYy30B,
BO3HUKHOBEHHS CHJIBI JIMHENKa,
YIPYTOCTH TIPHU AePOpMAaIIH. JTUHAMOMETP

22 | YcroBusi  paBHOBECHsS  Teil. ®opmynuposa | Bukropusa https://lesson.edu.ru/les | Jlepessirpt
Junamomerp. Cuna TpeHus, HUE CHUIIBI «Cuel B son/0b0517b0-9b71- i1 OpycoK,
c¢ HMPOABICHAC B HPHUPOJC, B TpPEeHUS IPUPOJIEN 4e8a-95e4- Habop
ObITY,  YCIIOBUS  NPUYHHBI 453505834372 Ipy30B,
BO3HUKHOBEHUS TPEHHS.

TpeHue CKOJbKEHNs U TpEeHue MCEXaHIICCK
KAYCHMISL ast CKaMbsl,
3aBUCUMOCTb CHJIBI TPCHHS OT JIMHAMOMETP
CHJIBI TSDKECTH TEJIa.

Vuer u HCIIOJIb30BaHUE

TPCHHS B TCXHHKE.

23 | OObsACHEHHE DIIEKTPUYECKOTO BBencuue Urpa https://lesson.edu.ru/less

B3aUMOJEUCTBUS HA OCHOBE [IOHSITUSI Ba 0n/80491954-2849-
ANIEKTPOHHOU TEOPHH. BHJIa  3apsi/iOB, 4409-a187-
DnekTpu3aius Tea TPEHUEM. JEKTPU3aLUU U e2171d97c4be
[lepenaua AJIEKTPUIECKOTO ee croco0oB

3apsaa COMPUKOCHOBEHUEM.

24 | IlocrosgHHbIe MAarHUTEL. BBenenue Bbecena «3emuns | https://lesson.edu.ru/less | Jlatuuk
CBoiicTBa MMOCTOSTHHBIX MIOHSTHUSI - Ham oomuii | on/a3ce74b5-888a-4222- | MarHuTHOTO
MarHuToB. MarHUTHOE IOM» a2d6-fa3c82f23e5a [OJIS



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/1ed4fc63-567b-4eb7-8746-618a391b6f85
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/0b0517b0-9b7f-4e8a-95e4-45359583d372
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/80491954-2849-4409-a187-e2171d97c4be
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

MarnuTtHas crpenka. 3emiist
Kak marout. Kommnac.

Moje, MAarHurT,
BHU/JIBI MAaTHUTOB.

JlaboparopHas pabora:
«HabOnrogenrie ~ MarHMTHOTO
B3aUMOJIEWCTBH.

25 | Cuia naBJjeHust U JaBJieHue. Beenenue Urpa https://lesson.edu.ru/les | HaTumnx
Enmnnia nasieHus. TOHSATHUS «JlaBneHue B son/acd9eb82-7008- JaBJIeHUs,
CnocoGer  yBemuieHus M JaBIEHHE, €T0 | OBITY 1 4829-8ea5- ITATHB,
YMCHBIICHHIA ABICHUA. €MHUIL METUIITHE) dcfa8cf07980 pabouast

€MKOCTb,
TpyOKa,
JIMHEKa

26 | BelTankuBaromas cuia. Beenenue BupryansHas https://lesson.edu.ru/les | Auramomer
Hpuanna BOSHUKHOBCHHS TTOHSITHSI 9KCKYPCHSI B son/f29fbb8d-8e57- p, IUTaTUB
BBITAJIKUBAIOIICH CHIIBL. THPOCTATHYEC | TIOBOIHBIN 4856-b7a0- YHUBEpCab

KO€ JJaBJICHUE Mup, Gecesa. f88b143b1d01 HBbI,
MEPHBII
LAJTHHIP
(MeH3ypKa),
rpy3
LAIHHPUYE
CKUH U3
CIELHAIBHO
ro
IUIACTHKA,
HUTD,

IMMOBApCHHAA



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

COJIb,
MajoyKa JJis
[EPEMEIINB
aHUs

27

MexaHnyeckoe JIBMKEHHUE.

Tpaexropust.

Pazmmunsnie BUAbI IBUXKCHUA.

ITonsarue
JIBMKEHUE,
TPAECKTOPHUSL.
Bunn nBmkennsa

Hrpa

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

a62a-4fca73faldb2

[IraTus
nabopaTtopH
BIM,
MEXaHUYECK
asg  CKaMbsl,
Opycok
JIEPEBSIHHBIN

AIIEKTPOHHBI

i
CEKyHJIOMEp
c
JTaTYNKaMH,
MarHuToyIp
aBJIsieMble
repKOHOBBIE
JATUYUKH

CEKyHJIOMEp
a

28

[Ipumepbl pazTUYHBIX BUJOB

JABUIKCHUA
TCXHHKCEC.

u

OtpaboTtka
MTOHATHE
JIBIDKEHUE,
TPaeKTOPHSI.
Bunwl nBmkenns

Hrpa

https://lesson.edu.ru/less
on/44h5b65d-1b0f-4dd3-

a62a-4fca73faldb2

IIIraTuB
1a00paToOpH
BIH,
MEXaHHYECK
as  CKambs,
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

,
AIEKTPOHHBI
71
CEKyHI0MED
c
JIaTYNKaMU,
MAarHUTOYIp
aBJIsIEMbIE
T€pKOHOBBIE
JTATYUKA
CEKyHI0MED
a

29

CkopocThb
JIBVKEHMUS.
Emmnanner
CKOpOCTH.

PaBHOMEPHOTO

U3MEpEeHUs

Beenenue
HOHSTHS
CKOpOCTb,
JIBIDKCHHE.

Hrpa «Kto
obIcTpee»

https://lesson.edu.ru/le

sson/d6851966-c4bf-

4374-8a3b-

664814b67e7d?backU

r1=%2F03%2F07

IIITatuB
nabopaTtopH
BIN,
MeXaHUIECK
asi CKaMbsl,
Opycok
JIEPEBSIHHBIN

:
AIIEKTPOHHBI
i
CEKyHJIOMEp
c
JaTYNKAMH,
MarHuToOyIp
aBJIsieMbIe
TE€pPKOHOBBIE

JaTYUKH



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
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 WCTOYHUK Baenenue Hrpa «Kto xak | https://lesson.edu.ru/le
uHbOpMAIUKd  YelloOBeKa 00 HOHATUS  3BYK, | CIIBIIINAT sson/d6851966-c4bf-
OKpY KAroIeM MHpE. CKOpPOCTh 3BYKa, 4374-8a3b-

Wcrounmku 3ByKa. pabota c 664814b67e7d?backUrl
CKOpOCTI) 3BYKa B pa3JIMYHBIX TCHCPATOPOM =%2F03%2F071
cpenax. 3ByKa

JlabopaTopHas pabora:

«HaOmroneHne  HUCTOYHHMKOB

3BYKa.

31 | TerutoBoe pacuMpeHUe Tel. OCHOBHBIC becena o | https://lesson.edu.ru/less
HcnapeHne u KOHACHCAIUS B MOJIOKEHUS OepeKHOM 0on/8c4963e2-e087-4422-
MIPHUPO/IC. MKT, ornomenun K | b570-09fedb1b0447

HaOJIFOIEHUE MIPUPOTHBIM
UcrapeHus U | pecypcam
KOH/ICHCAIIUH,

BBISICHCHUM

YCIIOBUHU

UcrapeHus

32 | 3aBucumocTts CKOPOCTH OCHOBHBIE Becena o | https://lesson.edu.ru/less
WCIIapeHUs KUJIKOCTH OT poja MTOJIOKEHUS OepeKHOM 0n/8c4963e2-e087-4422-
KUIKOCTH, TEMIIEPATYPBI, MKT, orHomennn K | b570-09fedb1b0447
IJIOII AU CBO0OIHOI HaAOJIIOIEHHE IPHPOTHBIM
MTOBEPXHOCTH. UcrapeHus u | pecypcam
OxnaxxJIeHUue KUIKOCTCH IPH KOH/ICHCAIUH,

HCIIAPCHHUH. BBISICHEHHI
YCIIOBHHU

HCIIApCHUA



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
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/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

33

IIpouecc TEIUIONEpe1ayH,
IIPUMEpPHI [POSIBIICHUSA
TEIUIONEpesaul B IPUPOJIE,
ydyeTa M UCIHOJIb30BaHUSA B
TexHHuKe (0e3 yka3aHUs BHJIIOB
TeIUIONEpe1ayun ).

Knaccudukanus
U ICMOHCTpaluAa
BHUJIOB
TeIIonepeiaun

Hrpa

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

34

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

ogahrwLNE

Metoanyeckoe odecneyenne
METOAUYECKUE MATEPUAJIbBI U1 YUUTEJA

[Iporpamma kypca «BBeneHne B €CTECTBEHHO-HAay4YHbIE NPeAMEThI. ECTECTBO3ZHAHUE» IS
5—6 kmaccos (aBtopsl: A. E. T'ypesuu, JI. A. HUcaes, JI. C. IloHTak).

BBenenue B ecrecTBeHHO-HayuHble TpeaMeThl. EcrectBo3nanue. dusuka. Xumus. 5—6
kiaccel. YueOHuk (aBtopsl: A. E. I'ypesuu, 1. A. Ucaes, JI. C. IlonTax).

BBenenue B ecrecTBeHHO-HAy4Hble INpeamersl. EcrectBo3Hanue. dusmka. Xumpsd. 5
kiacc. Pabouas terpans (aBTopsl: A. E. I'ypeBuu, M. B. Kpacnos, JI. A. Hotos, JI. C. [ToHTak).

BBenenue B ectecTBeHHO-HayuyHble mpeaMmeTsl. EctectBo3Hanue. ®dusuka. Xumus. 6
kiacc. Pabouas terpans (aBTopsl: A. E. I'ypeBuu, M. B. Kpacnos, JI. A. Hotos, JI. C. [ToHTak).

BBenenue B ecrecTBEHHO-HaydHble npeaMmersl. EcrecrBo3Hanne. dusnka. Xumusa. 5—
6 xiaccel. Metomuueckoe nocooue (aBropel: A. E. I'ypesuy, /1. A. Ucaes, JI. C. [TonTak).

DnekTpoHHas Gopma ydyeOHHKa.

MarepuajbHO-TeXHH4YeCKOe o0ecnieyeHre 00pa3oBaTeIbHOIO Mpolecca

Pabouas mporpamma kypca «EctecTBo3HaHME» I S5 Kiacca.

I'ypeBuu A. E., UcaeB JI. A., [lonTak JI. C. BBenenue B ecTeCTBEHHOHAYYHBIE TTPEMETHI.
EcrectBo3nanue. ®usuka. Xumus. 5 — 6 kiaccol. Y4UeOHUK.

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

BBenenue B ectecTBeHHOHayuHbIe NpeameTsl. EcrecTBo3Hanne. Pu3uka. Xumus. 5 Kiacc.
Pabouas TeTpass.

CnucoK HArJISIIHBIX OCO0Uit
JlamMnia HakaJIMBaHMSL.
TemonzonsauroHHbIE MaTepUAIbI.
I'ma3 xak onrtryeckas cucrema.
Ctpoenue atMochepbl 3eMITH.
bapometp-anepoun.
JIBurarens BHyTPEHHETO CTOPAHMSL.



