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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE IOJOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTpPaMMBbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuétoM ¢eaepaibHON padodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Dusnkay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArOMIMXCS W OpPraHU3alUI0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBaIOTCSA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANIPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeerieHre yueOHOro Marepuania
1o rogaMm o0ydeHus (IO Kjaccam), MpeiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTb
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAECPKAHUS U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

[Iporpamma 1o ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIH YYUTENIO B CO3/IaHUU paboueil mMporpaMMBbl 10 y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJISi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJIbKY (PU3MYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3ydyaeMbIX XUMHEH, Ouosiorued, acrpoHomued u GU3NIECKON
reorpadgueii, BHOCHT BKJIAJ B CCTCCTBEHHOHAYyYHYIO KApTUHY  MHpAa,
MPEeJOCTaBIsIeT HamOoJiee SICHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUs, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUYECKOro O0pa30BaHUS B CTPYKType OOIIETro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00ydarouuxcs.

N3yuenue @usukun Ha 0a30BOM YpOBHE MpEIIoJiaraeT OBJaJCHHE
CIEIYIOIUMU KOMIETEHTHOCTSMH, XapaKTepU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JaHHBIE U UCIOJb30BaTh  Hay4dHbIC
JI0Ka3aTeIbCTBA JIJIsl TOYUYEHHUS BHIBOJIOB.

Henmn wusyueHus (PU3NKK HAa YpPOBHE OCHOBHOIO OOINEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojnaBanus ydeOHOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepauuu, peagu3yroMUx
OCHOBHBIE  0011€00pa3oBaTeNbHBIE MPOTPaMMbl, YTBEPKACHHON pelIeHHEM



Komnerun MunucrtepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

eau ndyyenus Gusnku:

e TMpuOOpEeTEHHWE HWHTEpPeCa W CTPEMJICHUS OOYYaIOmUXCS K HAydHOMY
M3YYEHUIO TPHUPOJIbI, PA3BUTHE WX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMHUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PECHHS KaK pe3yibTaTa HU3YYCHHS
OCHOB CTPOCHHMS MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHue mpencTaBICHUNA O poNH (PU3MKH JJI Pa3BHTHS IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

e pa3BUTHE  TPEJACTABICHUA O  BO3MOXHBIX  cepax  Oymymiei
npodecCHOHANBbHOMN A TENbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JaJbHEeHIIIeMy 00yYCHHIO B ’TOM HAIPaBJICHUU.

JlocTmkeHre 3TUX Teled mporpamMMmbl 10 (GU3WKE Ha YPOBHE OCHOBHOTO

oOrmero o0pazoBaHusi 00ECTICYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

e TMpuoOpeTeHHWe 3HAaHUKW O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

e TMpUOOpETEHNE YMEHHM OMHUCHIBATh U OOBACHATH (PU3UYECKUE SBICHUS C
MCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHU;

e OCBOCHME METOJIOB pELICHUs MPOCTEHMIIMX pacyYETHBIX 3a4a4  C
WCITOJIb30BAaHUEM (U3MYECKUX MOJCIICH, TBOPUYECKHMX U TIPAKTHKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUI HAONIOAATH MPUPOJIHBIC SIBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
HCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOEHHE TPHEMOB pabOTHI ¢ WHpOpMaNUe (PUINIECKOTO CoIepKaHUS,
BKJIIOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO cO c(hepamu npodhecCHOHAIBHON NeATeIbHOCTH, CBSI3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNI0), B §
Kjacce — 68 vacoB (2 4aca B Hezelno), B 9 kinacce — 102 yaca (3 yaca B Hefeno).



[Ipennaraemsiii B mporpaMMe Mo (U3MKE MepedeHb JabopaTOpHBIX padoT H
OIIBITOB HOCUT PEKOMEH IATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIAMBUIYAJIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3aJIaHUN, MPEAIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hu3uKe.



COIAEPKXAHUE OBYUYEHUA
9 KIIACC

Pasznen 1. Mexanuveckue siBJIeHUsI.

Mexanudeckoe aBMXeHHE. MarepuanpHas Touka. Cucrema OTCYéTa.
OTHOCHUTENIBHOCTP MEXAaHHYECKOIo JABWXKEHHUSA. PaBHOMEpHOE MNpSAMOIMHENHOE
neuxxeHne. HepaBHoOMepHOe npsMosinHeiTHOe ABMKeHne. CpeqHsis 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHEitHOe nBrkeHHe. CBoOOAHOE
nagenue. Onbitel ["anuies.

PaBHOMEpHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepnon u yvacrota oOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tperuit 3akon HeroTona.
IIpyHLIMI CyTIEpIIO3ULUH CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUs CKOJIbKEHUS, CHUjla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHHE CBOOOJHOIO
nafgeHus. Jlwxkenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTh U neperpysKu.

PaBHoBecue matepuanbHO TOuku. AOCONIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHusi. MoMeHT cuiibl. L{eHTp TskecTH.

Nmnynec Tena. M3meHnenue umiynbca. IMmynbc cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBHMKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYroCTH,
TpeHus. CBsA3b dHEpruu U pabotsl. [loTeHIManbHas 3HEprus Tea, MOAHITOrO HaJ
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas s3Heprust CxxaTou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW HHEPIMHU. 3aKOH COXPAHCHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUYKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM [BWKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKOpoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBHKECHUS.
HccnenoBanre Npru3HaKOB PaBHOYCKOPEHHOTO JIBUXKEHUSI.

HaGnronenue nBr>xeHus Tejia mo OKpyKHOCTH.

Habmroienne MexaHu4ecKuX SBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPaBHOMEPHOM U  YCKOPEHHOM JIBUKECHUHU
OTHOCUTENBHO KaOMHETa PU3UKH.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla M JEHCTBYIOLIEH Ha HEro
CHJIBI.

HabGntonenue paBeHcTBa CHII IPU B3AaUMOJIEHCTBUU TEN.

W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua uMmiysnbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUM NIPU B3aUMOAECHCTBUH TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOJHOM MaJCHUH.
CoxpaHeHHe MEXaHUYECKOM SHEPTUH MPU ABUKEHUU TeNA MOJ IeUCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS IIAPUKA WU TEIEHKKHU.

OrnpeneneHue CpelaHel CKOPOCTU CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpPeHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HavyaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIUW TMPU PABHOYCKOPEHHOM JIBIDKEHHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKEHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI  yOPYTOCTH TMpU TOABEME TIpy3a C
MCIOJIb30BaHUEM HETOIBUKHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHHS YIHEPTHH.

Pa3nen 2. Mexannueckune Ko0J1e0aHUS W BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOAHUI: TIepro,
4acToTa, aMIUINTya. MareMaTH4eCKUil U NPYKUHHBIA MasTHUKU. [IpeBpamenue
DHEPTUU TP KOJIEOATETHHOM JIBIKCHHH.

3aryxatouue — kosneOaHua.  BoiHyknennole — koneOanus.  Pesonanc.
Mexanuueckue BoOJIHBL. (CBOWCTBA MeEXaHMYECKMX BOJH. I[IpomonbHble



MoINepeUHble BOJHBL. JlMMHA BOJMHBI W CKOPOCTh €€ paclpOCTPaHECHUS.
MexaHnuecKkue BOJHBI B TBEPJOM Teje, CEHCMUUECKUE BOJTHBI.

3Byk. ['pomkocTh 3Byka W BbicOTa ToHa. OTpakeHue 3Byka. MHpa3ByK u
yABTPa3BYK.

Hemoncmpayuu.

1.

I

Habmtonenue konebGaHuil Ten moa AEUCTBUEM CHIIBI TSXKECTH M CHIIBI
YOPYTOCTH.

HabGnronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabOmronenne BoIHYKICHHBIX KOJIeOAHUH U pe30HaHCa.

PacnipocTpanenue npoaoiabHbIX U MONEPEUYHBIX BOIH (HAa MOJEINHN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHM PE3OHAHC.

Jlabopamopnule pabomot u onvimel.

1.

7.

Onpenenenue YacTOoThl W TepUoja KoJieOaHWH MaTEMaTHYECKOTO
MasTHHKA.

OmnpeneneHue 4acToThl U MEpUOAA KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJIEOaHHUH MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOa KOJICOAHUM MPYKUHHOTO MAasITHUKA
OT Macchl Irpy3sa.

[IpoBepka He3aBUCUMOCTU Tepuojaa KosiebaHUil rpy3a, MOABEIIEHHOTO K
HUTHU, OT MacChl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIIHME  3aBUCUMOCTb  IepuoAa  KoJjieOaHMit
MPYKUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTH MPY>KUHBI.
N3mepenune yckopeHus CBOOOHOTO MaACHUS.

Paspnen 3. Di1eKTPOMarHuTHOE I10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE  TOJIE.  OJJNEKTPOMAarHuTHele  BOJHBL.  CBOiCTBa
ANEKTPOMArHWTHBIX BOJH. llIkana »neKTpoMarHuWTHBIX BOJH. lcronbs3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JUJI1 COTOBOM CBSI3U.

OnexTpoMarHuTHas npupoaa csera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBa

CB€Ta.

Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHOBEIE CBOMICTBA CBETA.

Jlabopamopnuie padbomut u onvimol.

1.

N3yuenne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOHIEHOTO
TenedoHa.

Pa3pen 4. CBeToBbBIE AIBJICHHUS.



JlyueBas MOJEJIb CBeETa. HUctounnku CBeETa. [IpssmonnHeHoe
pacrtpocTtpaHeHue cBera. 3atmMenust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAKEHUSI CBETA.

IIpenomnenune cBera. 3akoH IpenomiieHus cBera. llonmHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nyueir B JnuH3e. OnTuyeckas cucrtema QoToanmnapara,
MUKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucteMa. biam3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HetoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrtuuecKkuil CBETOBO/I.

Xon tyuyei B coOuparoieu JuH3e.

X0 1y4er B pacCeuBaroLIeH JIMH3E.

[Tomyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[Tpuniun aeictBus doToarnmapara, MUKPOCKOTIA U TEIECKOIIA.

10. Moens riasa.

11. PaznoxxeHue 6eoro cBera B CEKTp.

12. [Tonydenue 6esoro cBeTa Mpu CI0KEHUHU CBETA PAa3HBIX LIBETOB.

Jlabopamopnule padbomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIVIa OTPaKEHHUSI CBETOBOIO Jyda OT yria

naJIeHuUs.

2. H3ydeHue xapakTepuCTUK U300paKeHUs NMPEeIMETa B IIIOCKOM 3€pKaie.

3. HccnepoBaHue 3aBUCHUMOCTH YIUIa MPEJIOMIJIEHUSI CBETOBOIO Jiy4ya OT yrjia

NaJCHUS Ha TPAHULIE «BO3TYX—CTEKIIO.

4. TlomyueHue U300paKeHHI C TOMOIIBIO COOMpPAIOIEH JTUH3HI.
Omnpenenenue HOKYCHOTO PacCTOSTHUSA U ONTUYECKON CUIIbI COOMparoIe
JIMH3BI.

6. OTBITHI 1O PA3T0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJCHUM Yepe3
LIBETOBbIE (PUIIBTPBI.

Pazgea 5. KBanToBbIe sIBJICHUS.

Omnwitel Pesepdopna u mnanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noromieHue ceeta atoMmoM. KBaHThl. JIuHe4yaThie CIEKTPHI.

W O N U A W N e



PamunoaktuBHOCTE. Anb(da, OeTa- u ramma-u3nydeHuss. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3oronbsl. PannoakTuBHbBIE
npeBpamienus. [lepron nmonypacmnana aTOMHBIX SAEP.

SlnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX sAnep. CBs3b Macchbl U 3Heprud. Peakuuu cuHTe3a U
nenenus anep. Ucrounuku sueprun CoiHIa U 3BE3 .

SAnepHas oHepreruka. JleWcTBUS paAUMOAKTUBHBIX W3JIYYCHUN HaA HKUBBIC
OpraHu3MBlI.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOLEHHUS.

2. CnekTpbl pa3IM4YHBIX ra30B.

3. Coektp BoAOpoJa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3ITYUYECHUH.

6. Peructpanus uzmydeHus: IpUPOAHBIX MUHEPAIOB U TPOAYKTOB.

Jlabopamopnuie padbomot u onvimoi.

1. HabGmrogeHue CTUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE IHEPTHM YacCTULBI MO0 TOPMO3HOMY

iyt (1o gotorpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOPUTEIBLHO-00001IAOIMIA MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINKA MOAYJIH TIPEIHA3HAUYEH JIJISi CUCTEMATU3AINH
u  0000ImIeHUsT MPEeIMETHOrO  COACpKAHUS UM OMbITa  JCSATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUECHHUH BCEro Kypca (DU3MKH, a TaKXKe JJIsl OATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy T0 (Gu3uKe I 00ydaroniuxcs,
BBIOpPABIIIMX 3TOT yUEOHBIN MpeMeT.

[Ipu n3yuyeHUn JaHHOTO MOAYJS PEAUTM3YIOTCA M CUCTEMATU3UPYIOTCS BUJIbI
NESATETbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUUBACTCSA JHOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  00yueHus, (GOpMHpPYETCs
€CTECTBEHHOHAY4YHAs] TPaMOTHOCTh: OCBOEHUE HAyYHBIX METOJIOB HCCIEIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATH (PUIMUECKHUE
SABJICHUSI, TPUMEHSS IMOJYyYEHHbIC 3HAHWS, pelmarbh 3aJayd, B TOM YHUCIIE
KaueCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONANBHO AEATENIHOCTHBIA XapaKTep NaHHOTO pa3lielia pean3yeTcs
32 Ccu€T TOro, 4YTo OOydYarolIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeUIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBSCHATH
(bu3nyUecKre SBJICHUS B OKPY>KAIOIIEH MPUPO/JIE U TOBCETHEBHOM KU3HH;



HCIIOJIB30BATh HAYYHBIC MCTOAbI NCCIICAOBAHUA (I)I/ISI/I‘-ICCKI/IX ﬂBHeHHfI, B TOM
YUCJIC IJI1 IIPOBCPKU THITIOTE3 U ITOJTYUCHUSA TCOPCTHUICCKHUX BbBIBOJIOB,
OOBSICHATH Hay4YHbIC OCHOBEI HanOoJiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TCXHOHOFHﬁ, HalIpuMCEp, IMMPAKTUICCKOTO UCIIOJIb30BAHHA PA3JINYHBIX KCTOUYHHUKOB
OHCPIMK Ha OCHOBC 3aKOHa IMPCBPAIICHHUA H COXPAaHCHHA BCCX M3BCCTHBIX BHIO0B
OHCPIUHn.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Nzydenue (pu3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y obOydarorierocss OyayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B
JaCTH:

1) mnaTpuoOTHYECKOr0 BOCIIUTAHUSA:

— IPOSBIICHUE UHTEpEca K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(u3nUecKOl HayKU;

— [IEHHOCTHOE OTHOIIEHUE K TOCTUXKEHHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX TNpoOJeM, CBA3AHHBIX C MPAKTUYECKUM TMPUMEHEHHUEM
JNOCTHKEHUU (PU3UKH;

— OCO3HaHHE BaXHOCTH MOPAIbHO-3TUYECKUX MPHUHIUIOB B JESITEIHLHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSITUE ICTETHUYECKUX KA4eCTB (PU3NUECKOW HAyKd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOIO0 HHCTPYyMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUSL TEXHOJOTUM, Ba)KHEHIIEH COCTaBIIAIONICH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOU JIHOOO3HATENBHOCTH, MHTEpECA K HCCIEH0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 310POBbSI M  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a XU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuJl O€30MACHOr0 MOBEJACHUS Ha
TpaHCHOPTE, Ha JIOporax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

— chopmupoBaHHOCTh HaBblKa pediekcuu, MpU3HAHKE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHWU NPaKTHUUECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTenbHONl  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COIMAJIbHOW HAIMpaBICHHOCTH, TPEOYIOMUX B TOM YHCIe U (U3HYECKUX
3HaHUM;

e — HMHTEPEC K MPAKTUYECKOMY H3yUEeHUIO Npodeccuii, CBSI3aHHBIX ¢ (PU3UKOMH;

e 7)3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAllMsl Ha MpPUMEHEHUE (U3NYECKUX 3HAHUW JUIsl pEICHUs 3a7a4 B
00JaCTH OKpY’KAIOIIeH Cpenbl, IUIAaHUPOBAHUS TIOCTYNIKOB U OICHKH HX
BO3MO>KHBIX MTOCJIEACTBUI JJIS1 OKPYKAIOLIEH CPELBI;

e — OCO3HaHHME TIOOATBLHOIO XapakTepa SKOJOTMYECKUX MpOoOIeM U MyTel ux
peuieHus;

e 8) aganTanuM K U3MEHAKIIMMCS YCJIOBHUSIM COLUAJIBLHOW M NPHUPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBHIINOJIHEHUU HCCIEIOBAHUN U
POEKTOB (hM3UUECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeATENbHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SABJICHUSX;

e — OCO3HaHHE JAe(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 001acTH
buzuky;

e — IUIAHMPOBAHUE CBOEr0 PA3BUTUA B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMMHKH, B TOM YHUCJIE C UCMOJIH30BAHUEM (DU3NUECKUX 3HAHUI;

e — OIICHKAa CBOUX JICUCTBUU C YUYETOM BIMSHUS Ha OKPYXAIOIIYIO Cpexdy,
BO3MOXHBIX TJIOOAIBHBIX MTOCIIEICTBHIA.

METANIPEIMETHBIE PE3YJIbTATDBI

B pesynbraTte OocBOeHHMS mporpamMmbl Mo (pH3MKE Ha YPOBHE OCHOBHOI'O
oO1mero oopa3oBanusi y o0ydaromnierocs: OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIONINE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ISHCTBUS,
KOMMYHHUKATHBHBIC  yYHHMBEpCaJbHbIC  y4eOHbIC  JICHCTBHUSA, PETyJISATHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC JICHCTBUS.

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

Ba3oBble Jijoruuyeckue JelicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(sBNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU HM3YyUYCHUH (HU3UUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATh CIOCOO perieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONbIIOE UCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI NMPU MOUCKE U
orOope WHPOPMAIMK WIM JaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYIO (opMy mpeacTaBiIeHUs
uHDOpMAIIMM W WUIIOCTPUPOBATh peEIIacMble 3aJa4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A€¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHHe
OJ1aro)ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
Juaiora, 0OHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYAIbHOW paboThl MpPU PEIIEHUH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: pACTpeAeNsiTh pOoJid, OOCYXAAaTh MPOLECCH |
pPE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpABJICHUIO W KOOPJAWHHUPYS CBOM JEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIIUX
ISt pereHust GU3nuecKux 3HaHUM;

OPUEHTHPOBAThCS B  PA3NMYHBIX IMOAXOAaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHWS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATEIBLHO COCTABIISITh AITOPUTM pEellleHUs (GU3NUECKON 3a7auu WIIN
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIiaraéMbie BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS (HEIOCTM)KCHHS)  PE3yJIbTaTOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEIATEILHOCTh (B TOM YHWCJIE B XOJ BBITIOJHEHUS
(U3UYECKOr0  HCCIEIOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIUXCS CUTYyalHii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NIeCcKuX 3a7a4d win
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K konIry o0yueHus B 9 kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

HCIOJB30BATh IOHATHUA: CHUCTEMA OTCU€Ta, MaTepUaJbHAsA TOYKa,
TpaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHHWYECKOTO JBIKCHUS, Jeopmalus
(ynpyrasi, mjacTaueckasi), TpPEHUE, ICHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIoO,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHE KOJIeOaHusl U
BOJHBI, 3BYK, HH(Pa3ByK M YIbTPa3BYK, >3JCKTPOMATHUTHBIC BOJIHBI,
ITKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCITYCKAHUS U TOTJIONIEHU, anb(a, OeTa- U ramMMma-u3IydeHus,
M30TOIIbI, IEPHAS JHEPTETUKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JIBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJUHEHHOE JBUXKEHUE, CBOOOHOE
MAJCHUE TEJI, PABHOMEPHOE JIBUKEHHUE II0 OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, PEAKTUBHOE JBIDKCHUE, KOJIOATEIhbHOE NBIDKCHHE (3aTyXarolne U
BBIHYKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBHKEHUE, OTPaKCHHUE
3ByKa, MPAMOJIMHENHOE PACIHPOCTPAHEHHUE, OTPAXKECHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHHUE OEJIOro CBETa B
CIIEKTP M CIIO)KEHHUE CIIEKTPAJIbHBIX ILBETOB, JUCIEPCHUS  CBETA,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BO3HUKHOBCHHUE JIMHEWMYATOIrO CIIEKTpa
W3JIyUYEHHS) TI0 ONKMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3WYECKHX SBJICHUN B
OKpy’)XKaromeM MHpe (B TOM YHuclie (PU3MUecKue SBJICHUS B NPUPOJE:
MIPUJIUBBI ¥ OTJIMBBI, JBMKEHUE TITIaHeT COJIHEYHOM CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB JKHUBOTHBIMH,
3EMJICTPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHaMH, 03XO, IBETa Tel,
ONTUYECCKUE SBJICHUS B IPHUPOJIC, OHMOJOTHYSCKOE JEUCTBHE BHJIMMOTO,
yabTPadUOJIECTOBOTO W PEHTTCHOBCKOTO M3JIYyYCHHH, €CTECTBEHHBIN
paIuOaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaTUOaKTHUBHOE HW3JIyUYEHUE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAAUOAKTUBHBIX W3IYYEHUN Ha
OpraHu3M 4YeJIOBEKa), MPHU ATOM MEPEBOJUTHh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (PU3UUYECKUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBJICHHUSI, UCTIOIB3YS
(dbu3nYecKkre BENMYHMHBI (CpPeIHSS W MIHOBEHHAs CKOPOCTh Tella IIpU
HEPAaBHOMEPHOM JBUXCHUH, YCKOPEHHUE, MEPEMEIICHUE, IMYyTh, YTJIOBasd



CKOpOCTb, CHJIa TPEHHUS, CWJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TAJCHHs, BEC Telld, HWMIYJIbC TelNa, WMITYJIbC CHIIBI,
MeXaHW4YecKas paboTa M MOIIHOCTh, TOTEHIMANbHAS HHEPrus Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS DHEPTUS CXKATOU
OPYXKHUHBI, KUHETUYECKash HHEprusi, IOJHAs MEeXaHW4YecKas DSHEprusd,
MIEPHUO U YacTOTa KOoJjeOaHWH, UTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUSI CPEMbl), PU OMHCAHUU
NPaBUJIBHO TPAKTOBATHh (DU3MUYECKUNW CMBICT HCHOJIB3YEMBIX BEIWYHH,
0003HAaYEHUsI W €NUHUIBI (PU3MUECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYI0 BEIMYUHY C JPYTUMH BEIHMUYNHAMU,
CTPOUTH rpa KU N3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIHYNH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U MPOLIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHHUS HEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
NPHUHINATT CYNEPIO3UIIMN CHJI, TPUHIUI OTHOCHTEIbHOCTH [ ammes,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS HMMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPETOMIICHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apSI0BOrO M MaCCOBOTO YHUCEI
IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aITUCHIBATh €r0 MaTeMAaTHYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TN, B TOM YHWCJIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JTOTHYECKUX
[IaroB ¢ Omopod Ha 2-3 W3yYEHHBIX CBOMCTBA (U3NYCCKUX SIBICHUH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmupecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/adl 3alHChIBAaTh KpaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHUS], TPOBOAUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TMOJYYEHHOrO 3HaueHus (u3nueckoin
BEJIMYUHBL

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEHINTh MPH TOMOIIH
(bu3NYECKUX METO/MOB, HCIONb3YysI OMHCAHME HWCCIEIOBAHUS, BBLACIATH
IpOBEPSIEMOE  MPENOJOKEHUE, OIEHUBATh MPABHIBHOCTh MOpPSIKA
NPOBEJCHUS  WCCIICJIOBAHUSA, JeJIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUH U OTIBITOB;

OPOBOAWTH OMBITHl MO HAOMIOACHWIO (PU3MYECKHX SIBICHUNA WU
¢buznyecKkux CBOWCTB TeN (M3y4deHHE BTOpOro 3akoHa HbroToHa, 3akoHa
COXpaHEHHUs DHEPrHH, 3aBHUCHMOCTh TepHuoaa KojeOaHWH TPy >KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT



aMIUTUTY/II MAJIBIX KOJICOaHMH, IPSIMOJIMHEHHOE PAaCIIPOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, MU3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3epKajie W CBOWMCTB HM300pakeHHsS TpeaMeTa B CcoOMparomiei
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYeHUs):
CaMOCTOATENFHO COOMpaTh YCTAHOBKY H3 W30BITOYHOTO Habopa
o0OpyJI0BaHUs, OINUCHIBaTh  XOJl OMbITAa M  €ro  pe3yJbTaThl,
(GhopMyIHpPOBaThH BHIBO/IHI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
cpeqHee 3HAaUYeHHE U3MepsAeMOll BelnuuuHbl ((POKycHOe paccTosHue
cobuparomieli JMH3bI), O0OOCHOBBIBaTH BBIOOP cmocob0a HM3MEpPECHHS
(u3MepuTeNnbHOrO MpUdopa);

NPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (M3MUECKUX BEIMYMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHUH (3aBUCUMOCTH IyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM JIBIJKEHMHM 0€3 HaudaJbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUI MaTeMaTH4eCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakKeHHUsl CBETa OT yrja MaJeHUs W yIJia MPEeJOMIICHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TAOMUIl M rpadUKOB, JeJaTh BHIBOABI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJIUTh KOCBEHHBbIC W3MEPEHHS (U3MUECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KEHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIUEHT
TPEHHUS CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa MU
nepuosi KoneObaHWii MaTeMaTHYeCcKOro U TMPYKUHHOTO MAasTHUKOB,
OoNnTHYECKass Cuia coOuparonieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIIeAys MPEAIOKECHHOW WHCTPYKINH, BEIYUCIIATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTaThl C YUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKA HW3YYEHHBIX (U3UUECKUX MOJICIICH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYCHYHBIA HCTOUHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIbh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HX OMUCaHusA (B TOM YHCIE:
CIUIOMETp, NATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,



9XOJIOT, OYKH, TMepuckor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabCcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (usnueckue
3aKOHOMEPHOCTH;

MCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKH MU3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOIECCOB
IpU PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U cOOMparouei JIMH3E;
OPUBOAUTH  NpUMEpPhl  (HAXOIUTh  WHGOOpPMAIMIO O  MPUMEPax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUN B TMOBCEIHEBHOMU
KU3HU sl oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJFOJACHUS
HOPM 3KOJOTHYECKOT0 MOBEJECHUS B OKPY KAIOLIEH CpEIE;

OCYUIECTBJIATh TMOUCK HHPOpMauu (U3MUECKOTO0 COJEpKaHHUS B
HNHTepHeTe, caMOCTOATENBHO (POPMYIHUPYS IOUCKOBBIN 3aIpOC, HAXOAHUTh
MyTU OMPEAENICHUs] JOCTOBEPHOCTH MOJYYEHHON MH(OpMalu HA OCHOBE
UMEIOIINUXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOYHUKOB;

MCII0JI30BATh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUI HAYyYHO-MOMYJISPHYIO
JUTEPATYPy (U3HYECKOTO  COJEp)KaHWSA, CIPABOYHBIE MaTepHAabI,
pecypchl cetu MaTepHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
nHOpPMAIIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOTO COJEPIKAHMS,
MyOJIMYHO MPEJICTABIISATH PE3yJIbTaThl MPOCKTHOMN UM UCCIIEI0BATEIbCKON
JESTENbHOCTA, TPU OTOM TPaMOTHO HCHOJIB30BaTh  W3YYCHHBIN
MOHATUUHBIM anmapar u3ydyaeMoro pasfena (U3UKA U COMPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTAaIlMed C y4ETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aeioB M TeM (uudpoBble)
Ne i/t P Konrtposbnsie | IIpakTnyeckue bp
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHUYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [[OK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 BzaumogeiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3 10 3
AKOHBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHUsI U BOJTHBI
but6mmoreka [JOK
2.1 M
CXAHMHECKHE KOTICOaHHS 7 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CXQHIHCCKHC BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJi€e U YJIEKTPOMATHUTHbIE BOJHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 5 bu6muoteka [IOK
' JJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6




Pa3gen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI PacIpOCTPaHEHHUSI CBETA 6 2 bubmorexa [TOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2 JIuH3BI ¥ onITHYECKKE TPUOOPHI 6 3 hits://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
43 Pa3noxxenue 6emoro cBera B CIIEKTP 3 2 hits://m.edsoo ru/7#4 1 ada6
Hroro no paszneny 15
Pa3zgen 5. KBaHTOBLIE SIBJICHUS
but6mmoreka [{OK
5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 4 1 httns://m.edsoo.rw/7f4 1adat
but6mmoreka [JOK
32 CTpoenne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHbie peakunu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. IloBTopuTe1bHO-0000111a101MIT MOLYJIb
6.1 [ToBTOpenue u 0600IIEHNE COEepKAHUS 9 ) bubmuoreka [IOK
' Kypca ¢pu3nku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




INOYPOYHOE INIAHUPOBAHHUE

9 KIIACC
KosmnuectBo 4acos DJIEKTPOHHBIE
Ne Hdara undpoBbie
Tema ypoxka Konrpoiasbnsie | IlpakTHyeckn
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl

) MexaHnnueckoe JBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTI0 JBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpsSAMOJIMHEITHOE 1 bubnuoreka [JOK
JBWKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHEITHOE

4 nBkeHue. CpenHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonHEHOE PaBHOYCKOPEHHOE | bubnmoreka [JOK
JBUKCHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JIBH>KEHUSI. 1
I'padux ckopocTu
JlaGopartophas pabota "OnpeneneHue

7 YCKOpEHHS Tena npu ) 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JABIXKEHHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockoctn"

2 CBobonnoe nagenue ten. OnbITh i
lanunes

9 PaBHOMEpHOE JBHKEHUE IO 1 bubmuorexa [JOK




okpyxHocTH. [lepuon u yactora
obparmenus. JInaeiHas u yrioBas

https://m.edsoo.ru/ff0ael76

CKOpOCTH
10 L{eHTpOoCTpEMUTENBHOE YCKOPEHUE
1 [Iepssiii 3ak0oH HproTona. BekTop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bubnuoreka [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHNE bubnuorexa [JOK
3akOHOB HproTOoHa https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [IOK
15 C .3 r
1A YPYTOCTH. SaKOm L yKa https://m.edsoo.ru/ff0aeca2
16 Pewenne 3ampau no reme «Cuna
YIOPYTOCTH»
17 JlabopaTtopHas pabota «OnpeaeneHue bubnmoreka [JOK
JKECTKOCTH TPy KUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [{OK
18 C
1 TperHA https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopartophas pabota "OnpezneneHue bubnuoreka [IOK
20 "
KOX(PUITUEHTA TPSHUS CKOJBKCHHSI https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akoHbI
bubmuoreka [{OK
21 Herotona. Cuna ynpyroctu. Cuina

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSOKECTH U 3aKOH BCEMHPHOTO

22 TATOTEHHS. Y CKOpEHHE CBOOOTHOTO bubmorera [IOK
’ p a https://m.edsoo.ru/ff0af044
MagcHUs
Ypok-koudepenius "JIBuxeHue Ten
23 BOKPYT I'PaBUTALIMOHHOI'O LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenue 3agau mo teme "Cuia
24 TSKECTHU M 3aKOH BCEMHPHOI'O bubmmorera [JOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
75 [IepBast kocMu4ecKkas CKOPOCTb. bubnuoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualbHOW TOUKH.
AOCOIOTHO TBEPIOE TEIO. bubnuoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKPEIVIEHHONW OCBIO BPALLCHUS
27 MowmeHT cuisl. LleHTp TsKECTH
)3 Pemenne 3amau nmo reme "MoMeHT Bbu6mmorexa [JOK
cunsl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU PabOTE MO
29 TeMe "MexaHHm4eCKOe ABMKCHIE bubmotera [JOK
. "21 ’ https://m.edsoo.ru/ff0b0408
BsanmopeiicTBue Ten
Konrponsnas padora o teme
30 "MexaHn4ecKOe IBIKEHNE bubnnorexa [IOK
. | ' https://m.edsoo.ru/ff0b06ec
BiaumoneiictBue Ten
Nmnynbe Tena. Umnynbse cuiiel. 3aKoH
31 COXpaHCHHUS UMITyJIbCca. YIIPYroe u bubmorexa [IOK
p Y o Py https://m.edsoo.ru/ff0b07fa
HEYNpPyroe B3auMOJICHCTBUE
32 Pemenue 3agau mo reMme "3akoH bu6mmoreka [IOK




COXpaHEHUs UMIyJibca"

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepenius "PeakTuBHOE

33 JBUKEHHE B IIPUPOJIE U TEXHUKE"
34 Mexanudeckas paboTa ¥ MOIITHOCTh ngi;;fg;gﬁ};fo b0as4
35 PaboTa cHIIBI TSKECTH, CHIIBI Bbu6morexa [JOK
YIPYTOCTH U CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeeneHue
36 paboThI CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAIILHON TOBEPXHOCTHY
37 CBs13b 2HEprUH U PadOTHI.
[TorenumanbHas sHEPrus
13 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUH B
MEXaHUKe
40 JlabGopaTtopHas pabota «M3yuenue bubnmoreka [JOK
3aKOHA COXPAHEHUS YHEPTUN https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe ABUKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoieOaHusl. bubnuoreka [JOK
Breinyxxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MaremaTuyeckuil U py>KUHHBIN

MassTHUKHU




44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja Kojae0aHui OT KEeCTKOCTU
NPY>KUHBI U MACChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienre sHEPTUN TPU
MEXaHHYECKUX KOIeOaHUIX

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U NEproia KojeOaHui
MMPY>XXUHHOI'O MadTHUKa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGoparophas pabota «IIpoBepka
HE3aBUCHMOCTH II€pH0/1a KOIeOaHui
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
Maccsl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBOKWCTBA
MEXaHM4ECKUX BOJIH. [IpononbHbIE 1
MIOIIEPEYHBIE BOJHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPOM TeJI€.
CelicMnyeckue BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHUYECKHUI PE30HAHC

53

Ypok-koHpepeHmus "YIIbTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHON paboTe MO

bu6mmoreka [IOK




TeMe "3aKOHBI COXpaHEHHUS.
Mexannuyeckue KoneGaHus 1 BOJIHbI"

https://m.edsoo.ru/ff0b25{0

KonTponbhas padota no teme

55 "3aKkoHbI coXpaHeHUs. MexaHnyeckue
KoJieOaHus ¥ BOJIHBI"
56 DNEeKTPOMArHuTHOE IOoJIe. bubnmoreka [JOK
DNEeKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koupepennus "Lkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonp3oBanue dI1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBs3H"
VYpok-uccnenopanue "M3yuenne
59 CBOMCTB 3JI€KTPOMATrHUTHBIX BOJIH C bubamorexa [IOK
P " https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIJIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 YacCTOTHI U JJIMHBI 3JIEKTPOMAarHUTHOU
BOJTHBI
DneKTpoMarHuTHas pUpo/ia CBETa.
61 CxopocTts cBeta. BonHOBBIE CBOKICTBA bubmmorexa LIOK
K Tb cBeTa. BoJIHOBEIE CBOMCTB
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. [IpsmonuneitHoe
62 acIpOCTpaHEHHUE CBETA. 3aTMe Bubmmorexa LIOK
1| HEHUE CBeTa. 3aTMEHUS
Pactipoctp https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaXkKEHMs CBETa. 3epKaja.
63 Pemenue 3anau Ha €HEeHUe bubmmorexa LOK
[ICHUE 3a/]1a4 Ha IPUMEHEHU
P https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAXKEHUS CBETA
64 [Ipenomnenue cBeta. 3aKOH bubmuoreka [IOK




IMPCIIOMJICHHA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHyTpeHHEE OTpakeHHE CBETa.

bu6mmoreka [IOK

65 Hcnonb30BaHne MOJHOTO BHYTPEHHETO
TP https://m.edsoo.ru/ff0b3cS5c
OTpaXeHUS B ONTHUYECKUX CBETOBOJAX
JlabopaTtopHas pabota "HccnenoBanue
66 3aBUCUMOCTH yTJjia IPETOMICHUS
CBETOBOTO JIyua OT yIJIa MajJieHus Ha
rpanune "Bo3ayx-cTekno""
Ypok-koHpepennus "Vicnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPAXKECHUS:
CBETOBO/IbI, ONTUKOBOJOKOHHAS CBSI3h"
bubmuoreka [{OK
68 Jlunzel. OnTHYecKast cujia JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
. bubnmoreka [JOK
69 [TocTpoenue n3o0paxeHuit B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
. bubnmoreka [JOK
70 (OKYyCHOTO pacCTOSIHUS U ONTHYECKOM 1
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI
71 Ypok-koHpepenus "OnTudeckue bubnmnoreka [JOK
JIUH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnmoreka [JOK
72 I'na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 VYpoxk-konpepenuus "ledextor
3penus. Kak coxpanurts 3penue"
Paznoxxenue 6enoro cBeTa B CIIEKTP.
74 Onbitel HetoTona. Crnoxenue bubmuorexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBE€Ta

https://m.edsoo.ru/ff0c0f4c




JlaGopaTopHas padota "OIBITHI 11O
pa3I0KEeHUI0 OEJI0r0 CBEeTa B CIIEKTP H

75 BOCIIPHUATHIO I[BETA MPEIMETOB MPU UX bubmorexa OK
P " pext P https://m.edsoo.ru/ff0cOe2a
HaOJI0ICHUH Yepe3 [IBETOBLIE
¢bunbTph"
VYpoxk-npaktukym "BoiHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTEepPEepeHIUI U AudpaKus”
77 Omneitel Pe3epdopa u uranerapHas bubnmoreka [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Mozens aroma bopa
Hcnyckanue u morjomieHne cBera
79 atomoM. KBaHThbl. JIuneluaTeie bubmorexa [OK
' ' https://m.edsoo.ru/ff0c144¢
CIEKTPBI
20 Ypok-npaktukyMm "HabmroneHue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTB U €€ BUJIbI bubmorexa [IOK
s g https://m.edsoo.ru/ff0c1672
Crpoenue atoMHoro sinpa. Hyknonnas bubnuoreka [JOK
82
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE IpEBpalICHUS. bubnuoreka [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau mo Teme: bu6mmoreka [JOK
84 " "
PannoaktrBHBIE TPEBpALLICHUS https://m.edsoo.ru/ff0c1b4a
85 IIepuon nonypacnana
VYpok-koH(pepeHus "PaanoakTUBHBIE
P Gep bu6mmoreka [IOK
86 U3ITy4YEeHHs B IPUPOJE, MEIULIUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHbie peakiyu. 3aKOHbI

87 COXpaHEHUS 3apSI0BOT0 U MacCOBOT'O bubmorexa LOK
p P https://m.edsoo.ru/ff0c1¢c58
yucen
28 OHeprus CBs3U aTOMHBIX sep. CBs3b bubnmoreka [JOK
MAacCChI U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau o reme "SAnepueie
peakmun"
Peakuuu cuHTtesa u neneHud saep. bubnuoreka [JOK
90 N
Ucrounuku sueprun ColiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-kouhepennus "SAnepHas
91 JHepreTuka. JlencTeus
PaAMOAKTUBHBIX U3TyUYEHUHN Ha )KUBbIE
OpraHu3msl"
[ToaroroBka Kk KOHTPOIBHOM paboTe Mo
9 TeMe "DJIEeKTPOMAarHUTHOE TOJIE. bubnuoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBieHUS"
KonTponbHas pabota no teme
93 "EeKTPOMarHuTHOE MOJIeE.
DIIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBsie siBieHus"
[ToBTOpEeHME, 000OIIEHUE.
94 JlaGopaTopHbie pabOTHI 1O KypC bubmorexa OK
" p pv P | ypey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue Ten
[ToBTOpenue, o6o0menue. Pemenue
95 ACYETHBIX U KaYECTBEHHBIX 3aja4 10 bubmmorexa HOK
p " " https://m.edsoo.ru/ff0c2572
teme "TemnoBbie mpouecchl
96 [ToBTOpenue, o6o0eHue. Pemenue bubnuorexa [JOK




pPacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "KIIJ[ TerioBeIX aBUraTesnei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, 06061meHue. Pemenue

97 ACUETHBIX M Ka4eCTBEHHEIX 3a/a4 I10 1 buGnnorexa [IOK
p A https://m.edso0o.ru/ff0c2b30
teme "KIIJ] anexTpoycTtaHoBOK"
[ToBTOpenue, o6o0IEHNE.
98 JIaGopaTopHble PabOTHI IO KYPC 1 1 Bubmiorexa OK
| paTop p | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBIECHUSI
[ToBTOopenue, 06o0menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 Bubmorexa IOK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHKE
[ToBTOpenue, 0606menue. Pabota ¢
100 tekcramu 1o teme "Konebauus u 1 Bubmorexa ITOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606meHue. Pabora ¢
102 TeKkcTaMu 1o TeMe "KBaHToBas u 1
snepHas pusmka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

®wusuka 7 xknacc/llepeimkua MU.M., I'yrauk E.M., MBanos A.U.,
AxknuonepHoe odmectBo «M3aarensctBo “IIpocBerienue’
CoOopnuk 3ana4, 3aganuii. ®I'OC. Ouznka. COOpHUK BONPOCOB U 3a7a4 K

yueOHuky U.M.Ilepriikuna, A.. UBanosa

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA
dusuka. 9 knacc. Meronuueckoe nocobue k yueouuky U.M.Ileprpikuna, -

duonosuu H.B.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www/fizika.ru/

https://interneturok.ru/

http://ege.sdamgia.ru/

http://resh.edu.ru/subject/28/

https://www/youtube.com/c/LiameloNSchool



https://www/youtube.com/c/LiameloNSchool
http://resh.edu.ru/subject/28/
http://ege.sdamgia.ru/
https://interneturok.ru/
http://www/fizika.ru/

