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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 10 (Qu3MKe Ha ypOBHE OCHOBHOTO OOIIero o0pa3oBaHUsA
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTrpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepaibHOi paboueli MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Puznkay.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBJIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYalOIIMUXCS M OpraHMu3alUil0 H3yueHUs
¢u3MKN Ha JAESITeNbHOCTHOM OCHOBe. B mporpamme mo ¢Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METAlpEeIMETHBIM pE3yJIbTaTaM O0yUEHHUs, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB HAa YPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHusl.

[TporpamMMma no (u3MKe yCcTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOydeHus (MO Kjaccam), mpejaraeT NpUMEpHYIO MMOCIe0BATEIbHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUs IPEIMETHOIO COJAEpP)KAaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEN 00yUarOIINXCS.

[TporpaMmma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

dusuka sBISETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEHN, OMOJIOTHEN, acTpOHOMUEH U pu3nIecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MHpa, MPEIOCTaBIAECT HauboJiee SCHBbIC
oOpasipl MPUMEHEHHUS] HAYYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MOJydyeHus
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OnHa W3 IIaBHBIX 337ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
0o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4aronumxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpenAIosiaraeT OBJIAJEHUE
CIEIYIOIMMHA KOMIIETEHTHOCTSIMM, XapaKTEpU3YIOIIMMHU €CTECTBEHHOHAYUHYO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATD SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBaTH  JAaHHbIE M  MHCIONb30BaThb  HAy4HbIE
J0Ka3aTeNNbCTBA JUIsl TOTyYEHHSI BBIBOJIOB.

Ilenn wu3ydeHus (QU3MKM Ha YPOBHE OCHOBHOI'O 0OIIEro o0pa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBaHusi ydeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranum3anusx Poccuiickoit ®@exepanuu, peamru3yOUINX
OCHOBHBIE  00I11€00pa30BaTEIbHBIE IIPOIPAMMBI, YTBEPKIEHHOW pEIICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne ITK4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYyYaloIUXCs K Hay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUS M (DOPMHUPOBAHKE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yjibTaTa H3yueHHUsI OCHOB
CTpOCHHS MaTepuu U QPyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKHU;
(GopMUpOBaHUE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHEHIIeMy 00yYEeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEUNBACTCS PEMICHUEM CIICTYIONTNX 3a/]aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTOJIb30BAHUEM TOJTyYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOIHBIEC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble pabOTBl U DKCIEPUMEHTAIbHbIE HUCCIECAOBAHUS C
UCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE HH(OpMAIIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pazoBaHus OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B He/IeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelto).

[Tpennaraemsiii B mporpaMmMe mno (usmnke nepeueHsb J1adbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKTep, YUUTeNb JeJaeT BbIOOp MPOBEICHUS



71a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIWBUIYAIBHBIX OCOOEHHOCTEH
00y4aromuxcsl, CIIUCKAa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.

COJEPKAHUE OBYYEHUA
9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.
Mexanuueckoe pABwkeHHEe. MarepuanpHag Touyka. Cuctema OTCUéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBH>keHue. HepaBHOMEpHOE NpsIMONMHENHOE JIBMKeHUE. CpenHsiss U MIHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKCHUH.
VYckopenue. PaBHOyckopeHHOE mpsMonnHerHOe ABMkeHue. CBoOomHOE
nageHue. OnsITel ['amues.
PaBHoMepHOEe aBMkKeHHME MO OKpyx)HOCTU. Ileprog m vacroTa obpaiieHus.
JInnerHasa u yrioBasi CKOpoCTU. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.
ITepsbiii 3ak0oH HbetoToHa. BTopo#t 3akon HeroTtoHa. Tperuit 3akon HerotoHa.
[IpyHIMT CynepO3ULIUN CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHUs, CUjla
TPEHUsI IOKOS, IPYTUE BUJIBI TPEHUS.
Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenune miuaHeT BOKpyr Connua. IlepBas kocmMuueckass CKOPOCTb.
HesecomocTh 1 neperpysku.
PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalieHusi. MomeHT cwiibl. LleHTp TskecTu.
Nmnynbec tena. M3menenne mvmysibca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.
Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, yHpyrocTH,
Tperust. CBsa3b dHepruu u pabotel. [loTeHnnanpHas SHEPTUs Tena, MOJHATOrO Hajl
MIOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEprus CxKaTou npyxkuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPI'UH.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOro JBHXKEHHUS T€la OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

2. CpaBHEHME NYyTE€ U TPACKTOPUM MABUKEHUS OAHOTO M TOTrO XKE Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

3. M3mepenue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEUHOTO IBUKEHHS.



8.
9.

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

HccnenoBanre mpru3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HalGmronenue nBmkeHs Tena 1Mo OKPYKHOCTH.

Hab6mronenne MexaHn4ecKux sIBJICHUH, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHUH OTHOCHUTEITHHO
KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MacChl Tea W JACUCTBYIOIICH HAa HETro
CHJTBL.

Habmtoienue paBeHCTBa CHIT TP B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Telna Mpy yCKOPEHHOM JIBUKCHHH.

[lepenavya nMITyibca Ipyu B3aUMOJICHCTBUH TEJ.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIbCca TIPH a0COTIOTHO YIPYTOM B3aUMOCHCTBUH.
Habmoienne peakTUBHOTO ABM)KCHUS.

CoxpaHeHne MEXaHUYECKON PHEPTUHU TTPU CBOOOTHOM I1aICHUMU.
CoxpaHeHHe MEXaHUYECKOW YHEPTUHU MPHU ABUKEHUU Tea MO ACHCTBUEM
TIPY>KUHBI.

Jlabopamopuvie pabomul u onvimeol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHIIEro paBHOMEPHOIO
JIBYDKEHUS MTAPUKA I TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJBKEHUS OpyCcKa WM JIBUKEHUS
HIapyKa o HaKJIOHHOM MIOCKOCTH.

OmnpeneneHrue yCKOpPeHHUs Tela NpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYyaJIbHOM CKOPOCTH IYTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenne ko3 PUIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHSI P PABHOMEPHOM JIBYDKCHHH TEJIa 110
TOPU30HTATBLHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTH TpU  TNOABEME TIpy3a C
UCITI0JIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuyenue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOI,
4acToTa, aMIUINTy1a. MaTeMaTHudecKuid U NPY>KUHHBIM MasTHUKU. [IpeBpainenne
SHEPIrUH MPHU KOJIeOATETFHOM IBUKEHHUH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie H
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. 'poMKOCTh 3ByKa M BbicoTa TOoHAa. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWi TeEN IMOA AEHCTBHEM CHIIBI TSHKECTH W CHJIBI
YIPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPY>KUHE.
Habnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pEe30HaHC.
Jlaﬁopamopmﬂe pabomul u onvimeol.
1. OmpezgeneHre 4YacTOThl M IEpUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasTHUKA.

2. OmpeneneHue 4acTOTHI U IEpUOa KOJeOaHUN NPy KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEPUOIA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT MaccChl Ipy3a.

5. IlpoBepka He3aBUCMMOCTH TepUOAa KojieOaHUi rpy3a, MOJABEHICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuii
IIPY>KMHHOTO MAasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJie.  ODJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. V3yueHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpaHeHue cBera. 3atMenusi Connia u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajio. 3aKOH OTPaKEHHMSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomMieHUs cBeTta. lloliHOe BHYyTpeHHEe
oTpaxkeHue cBeTa. Mcmonab30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOTIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim3opykocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIEKTpaJbHBIX 1IBETOB. Jlucniepcust cBeTa.

Jemoncmpayuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

[Toyuyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona myueil B coOuparoliieii InH3e.

Xox 1yder B pacCEeMBArONIEH JIMH3E.

[Tonyyenue n300paxeHui ¢ MTOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomyuenue 6e5oro cBera Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBaHue 3aBUCUMOCTH yTIia OTPAXKEHHUS CBETOBOTO Jiydya OT YIUIA
naJeHUsl.

2. W3ydenue xapakTepuCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIION.

4. Ilomydyenue nzo0paxxeHHi ¢ TOMOIIBIO COOMPAIOILEH JIUH3BI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoIei
JIMH3BI.

6. OMbITHI O Pa3JI0KEHUIO OEIOro CBETa B CIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IMpPHU WX HAOJIOJACHHM 4Yepes
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBanToBbIe sIBJIeHHS.

OmnbiTel Peszepdpopaa u mimanerapnas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornioienre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, OeTa- u ramma-uznydenus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoaens atomHoro szapa. W3zortonsl. PaanoakTuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHUCEN.
OHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHEpruu. Peakuuu cHHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHUS pPAAUOAKTUBHBIX M3IIYYCHUW HaA KUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmroneHnue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTumka MOHU3UPYIOUINX U3TYyUEHHI.

6. Perucrtpanus n3nydeHuss pUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulonIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIyUYECHHUS.

2. HMccnenoBanue TpPEKOB: U3MEPEHME DHEPIMM YaCTHLBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. U3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOYJIb.

[ToBTOpUTENHEHO-0000IAOMINIA MOYJIb NIPEAHA3HAYEH JJII CHCTEMAaTU3alun
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUS U OIBITA ACSITEbHOCTU, MPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (U3MKH, a TaKKe ISl MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3HKE Il 00y4arolIUXcs, BHIOpaBUIMX 3TOT
y4eOHBIN MpeIMET.

[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX O0ECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIEIOBaHUS
ABJICHUN TPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SBJICHUS, IMPUMEHSA NOJIyYEHHbIE 3HAaHWs, pellaTh 3aJadyd, B TOM YHUCIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTeP JAHHOTO pa3/ielia peain3yeTcs 3a
CYET TOTO, YTO 00YyYAIOUIUECS BBIMOJIHAIOT 33JaHusl, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue BICHUS B OKPY>KaIOIIEH MPUPOE U MOBCEAHEBHOMN KU3HHU;
UCIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIENOBAHMS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSACHATh HAyuyHblE OCHOBBI HamOojee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUYECKOTO MCI0JIb30BAHNS PA3JINYHBIX HUCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBDI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTATOB.

B pesynbrare u3ydenus GU3MKA HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHuUs

y obOyyaromerocss OyayT copMUpOBaHBI CICAYIONINE JTUIHOCTHBIE PE3yJIbTAaThl B

4acTH:

e 1) NATPMOTHYECKOT0 BOCIIUTAHUS:

e - NPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUMCKOU
buznueckoil HayKu;

e - IIEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpaskIaHCKOIrO U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

e - TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CY>KJ€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHIKEHUHN
buzukwy;

e - OCO3HaHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MNPHUHIMIIOB B JEATEIBHOCTU
YUYEHOTI0;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCIPHUATHE 3CTETUYECKUX KAUEeCTB (HM3MUECKOW HAYKHU: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'0 MO3HAHMSL:

e - OCO3HAaHHE LEHHOCTH (PU3NYECKOW HAayKd KaK MOIIHOIO HHCTPyMEHTa
II03HaHUSI MHMPA, OCHOBBI Pa3BUTUs TEXHOJIOTHMH, BAXKHEHIIEH COCTABIIAIOLIEH
KYJBTYPBI;

e - Da3BUTHE HAy4YHOU JHOOO3HATEIBHOCTH, MHTEpECa K MCCIEA0BATEIbCKON
JESITEIbHOCTH;

e 5) ¢opmMupoBaHus  KYJbTYpPbl 3I0POBbS W  3MOIHOHAJIBHOIO
Os1aromoJry4us:



e - OCO3HaHME IICHHOCTH 0€30macHOro obOpas3a >KH3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O00OPYIOBAHHUEM B
JOMaIIHUX yCJIOBUSX;

e - c(hopMHpPOBAaHHOCTH HaBbIKa PEQIIEKCUH, IPU3HAHUE CBOETO IIpaBa Ha OLUIUOKY
Y TAKOI'O XK€ MpaBa y APyroro 4eaoBeKa;

e 06) TPYyAOBOIO BOCIIUTAHMSA:

e - AKTUBHOE Yy4YacTHE B PEIIECHUU MPAKTUYECKUX 3ahau (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHu3alUd, TIOpoJa, Kpas) TEXHOJIOIMYECKOM U
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOQPECCHIA, CBA3AHHBIX C (HU3HUKOI;

e 7)3K0JOrM4€CKOr0 BOCIIUTAHHUS

e - OpPHEHTALUs HA NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pELICHUs 3aj1ad B
o0JacTh OKpy’Karlleld Ccpenbl, [UIAHUPOBAaHUS IIOCTYNIKOB M OLEHKH MX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOLIEH CPEJIbI;

e - OCO3HaHHE TJI00ATBHOTO XapakTepa HKOJIOTMYECKUX MpoOIeM H MyTel ux

pelieHus;
e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHSAM COUMAJIBHON W NPUPOTHON
cpeabl:
e - MOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBIMOJHEHUU HWCCIEAOBAHUN U

MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
ApYyTHuX;

e - TIOBBIIIEHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO
IesITeTbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOpMYIHPOBATDH
UJIeH, TIOHITHSI, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;

e - O0CO3HaHME Ae()UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
(1)56637197

e - IUTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHU;

e - CTpEMJICHHE aHAJM3UPOBATH U BBISBIATH B3AaUMOCBSI3U MPUPO/BI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JCWCTBUU C Yy4€TOM BIHMSHHMS Ha OKPYXAIOILYIO Cpemdy,
BO3MOXHBIX TTI0O0ATBHBIX TOCIEICTBHA.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pe3synbraTe 0cBOCHUS MPOrpaMMBbl 10 GU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocss OyayT CQOpPMUPOBaHbI MeTanpeaMeTHbIe
pe3yJIbTAaThl, BKIIOYAIOIINE I03HABATEIbHBIC YHUBEPCAIIbHBIC YUeOHbIC ICHCTBHS,



KOMMYHHUKATHUBHbIE  YHUBEpCAJbHbIE  Y4eOHbIE  JCHCTBHS,  PEryJsSTUBHBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUA.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJorunyeckue a1eiicTBUA:

BBISIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHABIMBATh CYHIECTBEHHBIN MPU3HAK KJIACCU(DUKALUN, OCHOBAHUS IS
0000111eHUs 1 CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX (haKTax,
JAaHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBA3M MPH U3YUYEHUU (PUINUECKUX
SIBJIGHUH U MPOLIECCOB, JENIaTh BBIBOJIbI C UCIIOIb30BAHUEM JETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUTaTh THIIOTE3bl O B3aUMOCBS3SIX
bu3NYECKUX BEINYNH;

CaMOCTOSTENILHO BEIOMPATh CIIOCO0 peleHus yueOHOH (hH3MYecKom 3a/1aun
(cpaBHEHHE HECKOJBKHX BapUaHTOB pEIICHUsA, BBIOOp Haubosee
HOJIXOJISIIIETO ¢ yYETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIENOBATENbCKIII HHCTPYMEHT TIO3HAHWS,
IIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABIIEHHOMY ILUIAHY OIBIT, HECJIOKHBIN
¢u3nyecKuit SKCHEPUMEHT, HEOOJIbIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(DOpMaIHIO,
MOJTyYEHHYIO B XO/I€ UCCIIEIOBAHUS HITH YKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBHIBOJBI TIO PE3yjIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JajbHEeWIIee pa3BUTHE  (PUIUUECKUX
MIPOIIECCOB, a TAaK)KE BBIIBUTATh MPEANON0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U
oTOope MHGOpPMAIMU WIM JaHHBIX C YYETOM MPEIOKCHHOM ydeOHOMU
dbuznyecKoi 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIUIO
pPa3TUYHBIX BUJOB U (JOPM MPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAIBHYIO (opMy mpeAcTaBICHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh peIlaeMble 3aJadud  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU TpadUKON U X KOMOMHAIIUSIMH.



KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe NeiCTBHA:

B X0/€ OOCYXAeHHs] yueOHOro maTepuana, pe3yibTaToB JabOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXAaeMON TEMBI U
BBICKa3bIBaTh HJIEW, HAICJICHHBbIC Ha pEIICHHE 3aJaud U IOAJIepKaHHe
OJ1aroXKes1aTeIbHOCTH OOIIECHUS;

COTMOCTABJISATh CBOU CYXIEHHUS C CYXXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXUBaTh Pa3IU4ME U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
NyOIUYHO MPEACTABIATH PE3YIbTATHI BHITOJHEHHOTO (PU3NUYECKOTO OTIbITA
(9KCIIepUMEHTA, UCCIIC0OBAHUS, TPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATDH [IeTH COBMECTHOW JIESTeIbHOCTH, OPTaHU30BBIBATh JEHCTBUA
no e€ JOCTIKEHHUIO: paclpeAesaTb pOJiH, OOCYyXIaTh TMPOLECCh U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HampaBJICHUIO U KOOPJIUHHUPYS CBOU JACUCTBUSA C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIEHUBATh KAa4e€CTBO CBOErO BKJIaJa B OOMIMKA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYJTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U Y4YE€OHBIX CUTyalMsIX, TPEOYIOLIMX
JUIs pelieHus (pU3NUECKUX 3HaHU;

OpPUEHTHPOBATbCA B  PA3IMYHBIX MOAXOJAaX MPUHATHSI  pELICHUH
(MHIMBUAYAJbHOE, NMPUHATUE PELIEHUS B TCPYIIE, NPUHATHE PEUICHUN
rpyIIIoN);

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pEIICHUs (PU3NUECKON 3a1aul WIN
IUTAHAa MCCIIEOBAHUSA C Y4ETOM HMMEIOIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaraéMble BAPUAHTHI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM 4YHCIIE B XOJ BBIIIOJTHEHUS
bu3MYeCKOro HMCCIEAOBAHWS WM MPOEKTAa) Ha OCHOBE HOBBIX



00CTOSITENECTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LEIU U YCIOBHIM;

CTaBUTh ce0s1 HA MECTO JPYIOro 4eJOBEKa B XOJI€ CIIOpa WM IUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh IMOHATUA: CHCTEMa OTCU€ra, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Aedopmarius
(ympyras, mnjacTU4eckas), TpPEeHHe, IEeHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPIOE TEO,
LEHTP TSKECTH TBEPAOIO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, UHPPA3BYK U YIBTPA3BYK, JI€KTPOMArHUTHBIE BOJIHBI, IIIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTD,
CHEKTPbl UCITyCKAaHUS U TOTJIOUICHUs, anbda, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS DHEPTETUKA,

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JIB)KEHUE, KoJieOaTelbHOE ABMXKEHHE (3aTyXaroliue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKECHHE
3BYKa, NPSIMOJIMHEWMHOE paclpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PAa3IOkKEeHHE OEJI0ro CBETa B
CIIEKTP M CJIOKEHUE CIEKTPaJbHBIX LIBETOB, JHCIEPCUS  CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO CHEKTpA
U3ITy4YEHHsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3UMYECKUX  SBJICHHUHA B
OKpy>KarolieM mupe (B TOM uuciae (U3MUYECKUE SBICHUS B MPUPOJIE:
MIPUJIMBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEIUCMUYECKHE BOJHBL, I[yHAaMH, 3X0, LBETa Tel,
ONTUYECKHUE SBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(QHUOJIETOBOTO W PEHTTEHOBCKOIO HW3JIYYEHHH, €CTEeCTBEHHbIN



panvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHBHOE H3Ty4YeHHUE
OPUPOJIHBIX MMHEPAJIOB, JEHCTBHE pPAJMOAKTUBHBIX HW3IIyYeHUH Ha
OpraHHM3M 4YEJIOBEKa), MPU STOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUU

OMKCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (U3UUYECKUE SBICHUS, UCIIONb3YS
¢usznyeckue BENUYHMHBI (CpEOHSE WU MTHOBEHHAas CKOPOCTh Tela MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyThb, yrioBas
CKOpPOCTb, CHJIa TPEHHUSA, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC TeJa, HUMIIYJbC Tela, HMMIYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUANIbHAs SHEPrusl Teja,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAS 3HEPIUs CXKaTOu
NPY>KUHBI, KHHETUYECKAs SHEPT U, ITOJTHASI MEXaHUYECKasi SHEPTUsl, IEPUO]]
U YacToTa KojeOaHWid, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBETa, IOKa3aTelb NPEJOMJICHUS Cpeabl), NpU OMHCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMbIX BEJIUYUH,
0003HaUeHUS W EAWHUIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBANOINNE JAaHHYIO (U3MYECKYIO BEIUYHMHY C IPYTHMH BEIMYHWHAMM,
CTPOUTH TPaPUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPaHEHUs PHEPIHH, 3aKOH BCEMHUPHOTO TSITOTEHHUS,
OPUHIMI CYNEpPHO3UIMK CWJI, MPUHIHUI OTHOCUTENbHOCTH ['anmuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MaCCOBOT'O YUCEN
OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €0 MaTEMAaTHYECKOE BBIPAXKECHUE;

OOBACHATH (PU3UUECKUE MPOLIECChl W CBOMCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
buznyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONUPAIOUIUECS Ha CUCTEMY U3 2—3 YpaBHEHH ),
UCIIOJIb3Ysl 3aKOHBI U POPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKUE BEJIMUMUHBIL: Ha
OCHOBE aHaJM3a yCJIOBHS 33[]a4M 3alIUChIBATh KPATKOE yCIIOBUE, BBISIBIATD
HEJOCTAIONINe WM U30bITOYHBIC JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBbIE JJIA pEIICHUs,, TPOBOJUTH pacu€Tbl U  OLICHUBATh
PEATUCTUYHOCTD MOJIYYEeHHOTO 3HAUeHUS (PU3HUECKON BEJIMYUHBI,
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METO/IOB, MCIOJb3Yysl ONMUCAHHE HCCIEeIOBAaHUS, BBIICIATDH



IpOBEPSIEMOE TPEIINOJOKEHUE, OICHUBATh MPABHUJIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OBITOB;

IPOBOJUTH OMbBITHI O HAONIOAEHUIO (PUBMYECKUX SIBICHUNA WM
bu3nUeckux CBOMCTB Ten (M3ydyeHHue BTOpOro 3akoHa HprloToHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWU MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KOJIEOaHUH, IPSIMOJIMHEWHOE PACIPOCTPAHEHUE CBETA,
pasiiokeHue 0enoro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KEHHUS B
IJIOCKOM 3€pKaje M CBOMCTB HM300pakeHHUs IpeaMeTra B coOuparoien
JUH3€e, HAOII0JEHUE CIUIOIIHBIX MU JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY H3 HM30bITOUHOrO Habopa
000pyI0BaHMs, ONMCHIBATh XOJI OTBITA U €T0 PEe3yJIbTaThl, POPMYyINPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, ompeaensis
CpenHee 3Ha4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0Aa H3MEPEHUs
(M3MepUTEHHOTO TTPUOOpPa);

IPOBOJUTH HCCIIEIOBAHWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYHH C
UCIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHHU TPU
PaBHOYCKOPEHHOM JIBIDKEHHMH 0€3 HadalbHOM CKOpOCTH, NepHoaa
KOJIeOaHMI MaTeMaTHYeCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yrjla OTPaKE€HUs CBETa OT yIJia MaJIeHus U yIJia MpejoMIICHUS OT yria
najieHus1): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3NYecKuX BETUYMH B BUJC TaONHIl U TpadUKOB, NIeJaTh BBIBOIBI IO
pe3yybTaTaM MCCIIeI0BaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOpPOCTh U YCKOPEHHE TeJla IPU PAaBHOYCKOPEHHOM JABM)XEHUHU, YCKOPEHHE
CBOOOJHOTO TAaJeHUs, >KECTKOCTh MPY>KUHBL, KOIPPUIUEHT TPEHUS
CKOJIbKEHUS, MeXaHudeckass padoTa UM MOUIHOCTh, YacTOTa U TMEpPUOJ
KOJICOaHWIT MaTeMaTU4eCKOr0 M MPY>KMHHOTO MAasTHUKOB, ONTHYECKas
cuina cobOuparolied JMH3bI, PaAUOAKTUBHBIM  (OH): IUIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY M BBINIOJHATH
U3MEpEHHs, CleAys MPEeNOKEHHOW WHCTPYKLMU, BBIUYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTM3UPOBATH MOJyYCHHBIE Pe3yJIbTaThl C YIETOM 3aJaHHON
IIOIPEITHOCTHA U3MEPEHUN;

coOJro/1aTh MpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopymoBaHUEM;



pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJEIeH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETA, JIy4, TOHKas JINH3a, [JTAHETapHas MOJIENIb aTOMa, HyKJIOHHAs! MOJIEb
aTOMHOTO f]1pa;

XapaKTepUu30BaTh NPUHIMIBI  JEHCTBUA HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHHUA (B TOM 4YHUCIE:
CHOUIOMETp, JaTYMKH T[OJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJB3Yys 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoIUMbIe (Pu3MUECcKue
3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOILECCOB MPU
peuIeHur  Yy4eOHO-NPaKTUYECKUX 3aJay, ONTHUYECKUE CXEeMbl A
MOCTPOCHUS N300paXKeHH B IMJIOCKOM 3epKajie U coOUparouiei JnH3e;
NPUBOAUTh  MPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpHUMEpax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B TMOBCETHEBHOM
KU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHuu ¢ npudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEJACHUS B OKPYKAIOILEH CPEIE;

OCYIIECTBIISATh MOMCK HHpoOpManuu (U3NYECKOTO COJEpKaHUS B
HNuTtepHeTe, caMoCTOATENBHO (POPMYIIUPYsT MOUCKOBBIA 3ampoc, HAXOIUTh
yTH ONpPEACIICHUs IOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMALUU Ha OCHOBE
UMEIOIINXCS 3HAHUM U IOTOJIHUTEIbHBIX UCTOYHHUKOB,;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3HUECKOTro COAEpKaHus, CIIPaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu UMurtepner, BnageTh NpuéMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMaAIlMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM MM HCCIEI0BATENbCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yUYECHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalel ¢ yd4y€ToM o0coOeHHOCTEeH ayauTOpuUu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUS
L1 MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' OINMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopetictBue Te 20 1 3
HMOACHETEHE Tel https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
1.3 3aKOHBI COXpaHE 10 3
Hbl COXparCHIt https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pazgen 2. Mexannueckue K0J1e0aHUS ¥ BOJHBI
Bbubmunoreka LIOK
2.1 M 0 7 3
CXAHHICCKHE KONChAHMA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckue BOJTHBI. 3BYK 8 1 3 nommorexa 10
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen 3. DiieKTpOMArHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pa3gen 4. CBeToBbI€ IBJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmunoreka LIOK

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f4 1ada6
but6mmoreka [IOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
but6mmoreka [IOK
4. P 2
3 aznokeHue O6eIoro cBera B CIEKTP 3 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3nen 5. KBanToBBIE SIBJICHUA
but6mmoreka [IOK
1 n 4 1
5 CIIyCKaHHE U MOTJIONICHUE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1adat
but6mmoreka [IOK
2 1
> CTpocHIe aTOMHOTO /P 6 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
. A 1
53 AACPHEIE peardtii ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3znen 6. IloBTOpuTE 1bHO-00001HAKO NI MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
’ Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

ITOYPOYHOE INIAHUPOBAHMUE 9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHBbIE
o
‘:;n Tewa ypoxa Bcero Kontpoakusie — Ipaxriiecikue i[:;:eﬂlflﬂ :gl?al;z:;:feﬂbnme
padoThI padoThI pecypen

1 Mexannueckoe OABUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [IOK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIIMHENHOE 1 bu6nuorexa LIOK
JIBAXKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE TpsSIMOJIMHEITHOE

4 nBvxeHue. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTb

5 [IpssMonnHEITHOE pAaBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTtopHnas pabota

7 "OnpeneneHne yCKOpeHus Tela Ipu | 1 bu6nuorexa [IOK
PaBHOYCKOPEHHOM JIBUKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockocTh"

g CBoOoguoe mmagenne teia. OIbIT 1
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO 1 bubmmoreka [JOK

okpyxHocTu. [lepuoa n yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiHas u yriaosas

CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 I1epBeriit 3akoH HeroToHa. BekTop bubmmoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ac72a
13 Tperwnii 3akon HeroToHa. bu6nuoreka [IOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHNe bubmmoreka [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctu. 3akoH ['yka ngj;;fg;grouifoaeca )
16 Pemenue 3agau mo reme «Cuita
YIPYTOCTH
JlaGopaTopHas T
17 «Onpizzl[e?iHiIeif:TI?OCTH bubnuoreka LIOK
https://m.edsoo.ru/ff0ace28
PYKUHBDY
bubnuoreka [JOK
18 Cuna Tpenus https://m.edsogru/fanfBS
19 Pemenne 3agau mo teme «Cuna bubnuoteka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota
20 "OnpzneHZHHe ioa@@nunema buommorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKEHUS
Pemenue 3agad mo teme "3aKkoHbI BuGmorexa LOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TsSHKeCTH U 3aKOH BCCMHPHOT'O

bubmunoreka LIOK
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO
https://m.edsoo.ru/ff0af044
TTaJICHUS
VYpoxk-koHdpeperuus "/[Buxenue ten
23 BOKPYT I'PaBUTALlMOHHOTO LICHTPA
(Conneunas cuctema). ['amakTuku"
Pemenue 3agay mo reme "Cuia
but6mmoreka [IOK
24 TSDKECTU Y 3aKOH BCEMUPHOIO
N https://m.edsoo.ru/ff0af58
TSATOTCHUS
’5 [IepBasg kocMHU€ecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJbHOW TOUKHU.
AOCoIOTHO TBEPIOE TEIIO.
N bubmuoreka [IOK
26 PaBHOBecue TBEpI0TO TENA C
. % https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAIICHUS.
MowmenT cunsl. LlenTp Tsxectu
PaBHOBecue MaTepuaJbHOW TOYKHU.
AOCoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpI0TO TENA €
3aKpEIIEHHOW OChIO BPAILICHMUSI.
MowmenT cunsl. LlenTp TsxecTu
73 Pemienne 3aga4 mo reme "MoMEHT Bbubmunoreka LIOK
cunebl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU padboTe
" bubnuoreka [JOK
29 o TeMe "MexaHn4uecKoe JBHKECHHUE.

Bzaumopaeticteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTtponsHas pabora o Teme

30 "MexaHN4YecKOe IBUKEHUE. bubnnorexa LIOK
. https://m.edsoo.ru/ff0b06ec
B3aumoneiictsue Tea"
Nmnynsc Tena. IMImyasc CUibL.

31 3aK0OH COXpaHEHUsl UMITYJIbCa. bubmmoreka [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICUCTBHE

1 Pemenue 3aga4 mo teme "3akoH bubnuoteka [JOK
COXpaHEeHHus ummyJsbca'" https://m.edsoo.ru/ff0b096¢c

1 VYpoxk-koHpepenuus "PeakTuBHOE
JIBU)KEHUE B PUPOJIE U TEXHUKE"

bubmunoreka LIOK

34 Mexannyeckas paboTa U MOITHOCTh hitps-//m.cdsoo.ru/f0b0a84

35 Pabota cubl TSKECTH, CHITBI bubmuoreka [IOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa

36 «Ormpenenenue pabOThI CUIIBI TPEHHS
IPU PAaBHOMEPHOM JIBHXKCHUH TeJia
M0 TOPU3OHTAIIBHOM MMOBEPXHOCTU»

37 CBs3b 3HEPTUH U PAOOTHI.

IToreHunanbHas sHEprus

18 Kunernueckas sneprus. Teopema o bubnuoteka [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe

40 JlaGopatopHnas pabora «3yuenue bu6nuorexa [IOK

3aKOHa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

KonebarenbHo€E IBUXKEHUE U €TI0
XapaKTePUCTUKU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHusl.
BrinyxeHHbIe KoeOaHusl.
Pe3onanc

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2010

43

MaremaTuuecKkuii U Npy>KUHHBIN
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojebaHui OT KECTKOCTH
MIPY>KUHBI U MACChI TPy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue snepruu npu
MEXAHUYECKUX KOIEeOaHUSIX

46

JlaGopaTtopHnas pabota
«Onpez[eneHI/Ie YaCTOThI U TICpUOaa
KOJICOAHUH MPY>KUHHOTO MasTHUKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHMI
rpy3a, MOJIBENIEHHOTO K HUTH, OT
MAacChI Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoiaHbl. CBOMCTBA
MexXaHU4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIE BOJIHBI

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHHUECKUE
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckre BOTHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3ByKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenoranue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTH!"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YabTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHUKE"

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

54

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXpaHEHUS.
Mexannyeckue KojieOaHus U BOJTHBI"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2510

55

KonTtponsHas pabora o Teme
"3aKOHBI COXpaHEHUS.
Mexanunueckre KoneOaHusi U BOJHBI"

56

DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH

58

VYpoxk-kondepenuus "Llkana
BHGKTpOMaFHI/ITHBIX BOJIH.
I/ICHOHB3OBaHI/Ie BHGKTpOMaI‘HI/ITHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "N3yuenue
CBOMICTB SJICKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMIBHOTO TenedoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3a1au Ha onpe/ieicHue
YaCTOThI U JJIVUHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DJNeKTpOMarHuTHasi Ipupoja CBeTa.

61 CxopocTth cBeTa. BoinHoBbIE bubmorexa [IOK
. https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0b3658
Connua n JlyHsl
3aKOH OTpa)KE€HUs CBETA. 3epKajia.
63 Pemienue 3agau Ha npuMeHEHUE Bubmmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKoH bubmmoreka [JOK
IIPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaxeHue
65 cBerta. Mcnonp30BaHKE MOTHOTO bubmuoreka [{OK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MPEJIOMIIEHUS CBETOBOIO Jy4ya OT
yrIJia najicHus Ha rpaHuiie "BO3ayX-
crexyio""
Ypok-koH]pepeHuus
"Ucnonap30BaHue MOTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBs3b"
bubmunoreka LIOK
68 JIun3el. OnTHyeckas cuiia JIMH3bI hitps://m.cdsoo.ru/fOb3F2c
69 [TocTpoenune n300pakeHH B JIMH3aX bubmorexa [IOK

https://m.edsoo.ru/ff0b444a
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JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

Bbubmunoreka LIOK

70 pacCTOSIHUA U ONITHYECKOM CHJIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3bI"

71 Ypok-koH(pepenus "OnTudeckue bubmmoreka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e

7 I'na3 xak onTudeckas cucrema. bubnuoteka [JOK
3penue https://m.edsoo.ru/ff0b4684

7 VYpoxk-koupepennus "edexTo
3penusi. Kak coxpanuth 3peHue"

Paznoxxenue 6emoro cBeTa B CIEKTP.

74 OnpiTel HetoToHa. CriokeHne bubmuoreka [{OK
CIIEKTpabHBIX I[BETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110
Pa3I0KEeHUIO OEJIOr0 CBETA B CIEKTP

75 Y BOCIIPUATUIO LIBETA IIPEIMETOB IIPU bubmmorexa LIOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIO/ICHUHU Yepe3 1BETOBbIE
bunsTpH"
VYpok-npaktukyM "BonHoBbIE

76 CBOICTBa cBeTa: qUCHEpPCHs,
uHTepdepeHys u audpaxus”

77 OmneiTel Pe3epdopna u mranerapHas bu6nuoreka [IOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Monens atoma

bopa
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Hcnyckanue v noriomeHue cBera

. bubmmoreka [JOK
79 aroMoM. KBautsl. JInuHeituarsie hitps://m.c dsoclfru E0e144c
CIIEKTPBI
20 Ypok-npaktukym "HaGnronenue bu6nuoreka [IOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
%) CTpoeHue aTOMHOTO siApa. bu6nuoreka [IOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE peBpaleHUs. bubmmoreka [JOK
N3oTorsl https://m.edsoo.ru/ff0clal4
%4 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacmnana
Ypok-koHpepeHus
86 "PpaﬂnoaxngI:{H: W3JIy4YEHHUS B buGnnorexa LIOK
| https://m.edsoo.ru/ff0c2126
pUPOJIe, MEAUITMHE, TEXHUKE
SlnepHble peakiu. 3aKOHbI
87 cox;)aﬂeﬂgﬁ 3apsJI0BOTO U bubmorexa [IOK
https://m.edsoo.ru/ff0c1¢c58
MacCOBOT'0 YHCEN
28 DHeprusi CBSI3U aTOMHBIX SIIIEP. bu6nuoreka [IOK
CBs13b MacChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no teme "SnepHbie
peakuun"
90 Peakuuu cunTesa u neneHus auep. bubmmoreka [JOK
Ucrounuku sueprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koupepenuus "Anepuas

JHeprerTuka. Jlencreus
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PAAUOAaKTUBHBIX HSHYHGHI/Iﬁ Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DJIEKTPOMAarHUTHOE TOJIE.

but6mmoreka [IOK

92
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsle siBneHus"
KoHnTtponbHast paborta mo Teme
93 "DeKTpOMarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBsle siBneHus"
[ToBTOpEeHME, 000OIICHHE.
94 JlaGopaTopHbie pabOTHI 1O KypC bubmorexa OK
" P pv P " ypey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue Ten
[ToBTOpenue, 0600IeHNE. Permenune
Bbubmunoreka LIOK
95 pacUeTHBIX U KAUECTBEHHBIX 3a7a4
" " https://m.edsoo.ru/ff0c2572
1o TeMe "TeroBbIe MPoIEecChl
[ToBTopenue, 06o0meHue. Perenne
96 pacyYEeTHBIX U KAYECTBEHHBIX 33]1a4 bubmmoreka [JOK
o teme "KIIJ] TermaoBeIx https://m.edsoo.ru/ff0c2a22
nsurareiaen"
[ToBTopenue, 0600meHue. Perenne
97 ACYETHBIX U KaYeCTBEHHBIX 3a/1a4 bubmorexa [IOK
P " " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexTpoycTtaHOBOK
[ToBTOpenue, oboOICHNE.
but6mmoreka [IOK
98 JlaboparopHbie pabOTHI 110 KypCy

"CBeToBbI€e ABIcHUA"

https://m.edsoo.ru/ff0c2¢52
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99

[ToBropenue, 06o0menue. Padora ¢
TEKCTaMH 10 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKE"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTropenue, 06o0menue. Padora ¢
texcramu 1o teMe "Konebanus u
BOJIHEI"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenwue, 0600meHNe. PaboTa ¢
TekcTamu 110 TeMe "CBETOBEIE
SABJIEHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenwue, 0600meHue. Pabora ¢
TekcTamu 1o TeMe "KBanroBas u
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

®usuka 9 knace/ [epoimkun A.B., ['ythuk E.M. O611ecTBO ¢ orpaHu4eHHOMN
0TBETCTBEHHOCTHIO «IPODAY; AkuronepHoe obmiectBo «M3mareascTBo
«IIpocsemienue»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET
v bubmoreka [IOK http://m.edsoo.ru/
v bubmmoreka LIOP www.school-collection.edu.ru
v O6pa3zoBatenbHas iargopma «Poccuiickas 37eKTPOHHAS TIIKOJIA)
https://www.resh.edu.ru/
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