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INOACHUTEJIbBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «®u3uka» Ha YpPOBEHb OCHOBHOTO
ob1rero oopazoBanus A1 ooyyaromuxcs 7-9-x kimaccoB MAOY «lIllkoma Ne 115»
pa3paboTaHa B COOTBETCTBUU C TPCOOBAHUSIMH:

- @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 o0pa3zoBaHuU B
Poccuiickon @enepanumny;

- npukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O0 yTBepkIeHUU
dbenepaibHOTO TOCYAApCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO
o01iero o0pa3oBaHUs;

- npukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «OO0 yTBepxkAeHUU
denepasibHOM 00pa30BaTENBLHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 0Opa30BaHUs»;

- npukaza Munnpocsemenus oT 22.03.2021 Ne 115 «O06 yTBepxkaeHuu
[Topsinka opraHuzaliu W OCYIIECTBIEHHUS OOpa30BaTEIbHON NEATETLHOCTH IO

OCHOBHBIM  OOIIE00pa3oBaTeNbHBIM  TporpaMMaM  —  00pa3oBaTeIbHBIM
nporpaMmMaM HayalbHOrO OOIIEro, OCHOBHOIO OOILIEr0 M CPEIHEro OOIIero
o0pa3oBaHUs;

- CIT 2.4.3648-20 «CaHuUTapHO-3MUJIEMHUOIIOTHYECKUE TPEOOBaHUSI K
OpraHU3alsIM BOCIHUTAHUS W OOyYEeHUS, OTAbIXa U O3JOPOBJICHUS JETeH W
MOJIOJICKWY», YTBEPKJICHHBIX MOCTAHOBJICHUEM TJIaBHOIO CAHUTAPHOIO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'urneHuvyeckue HOpPMATHBBI M TpPEOOBAHUS K
oOecrieueHnt0 0€30MacHOCTH U (Win) OEe3BpEeIHOCTH JJisi 4YelloBeka (haKTOpOB
Cpeabl 0OMTaHUS, YTBEPKIACHHBIX MOCTAHOBJICHUEM IJIaBHOT'O CAHUTAPHOTO Bpaua
oT 28.01.2021 Ne 2;

- yu4eOHOTO TIUJIaHa OCHOBHOTO OOIIEro o0pa3oBaHUs, YTBEPKICHHOTO
npukazom MAOVY «Ilkoma Ne 115» ot 31.08.2023 Ne 610 «OO6 yTBepkIeHUU
OCHOBHOI 00pa3oBaTeILHOMN ITPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUN,;

- penepanbHOM padoyeit mporpaMMbl y4eOHOTO Kypca «Du3nkay.

PaGouass mporpamma  OpUEHTHpPOBAHA Ha  IE€JieBble  MPUOPHUTETHI,
chopmynrpoBaHHbie B denepaabHOl pabodeil MmporpaMme BOCHHUTAaHUS W B
paboueit nporpamme Boctiutanust MAOY «Illkoma No 115%.

CopepxaHue mnporpaMMmbl 1O (U3KMKEe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH OOYyYaroUMXcsli M OpPraHU3alyi0 H3yYEHUS
GbU3MKM Ha JAEATEIBLHOCTHOM OcHOBe. B mporpamme mo ¢u3uKe yUHUTBHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpemMera B peanusammu TpedoBanuit ®I'OC OO0 k
TJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM O0yUeHHUs, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBCHHO-HAYUYHBIX yYEOHBIX INPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TMOJIOKCHW W TpeOOBaHWUW K pe3ysibTaTaM OCBOCHHUS Ha



0a30BOM YpOBHE OCHOBHON 0Opa3oBaTebHOM MPOrpaMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a Taxxe ¢ yu€tom deaepaibHON pabouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copnepkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYalolUMXCsi M OpraHu3alyi0 H3y4eHHUs
GU3MKKM Ha NESITEIHHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAlPEMETHBIM pe3yJibTaTaM O0y4eHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEJAMETOB Ha YPOBHE
OCHOBHOTI'0 00111eTr0 00pa30BaHUsl.

[Tporpamma o ¢u3MKe ycTaHaBIUBAET paclpeaesieHue yueOHOro Marepuaia
1o rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTHMKE PAa3BUTHUSl MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyJarOIUXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIM YYUTEIIO B CO3/TaHUM paboydeil mporpaMMBbl 10 y4eOHOMY IIPEAMETY.

dusnka ABISETCA CUCTEMOOOPa3yIOIMM  JJISI  €CTECTBEHHO-HAYYHBIX
y4€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHMEH, aCTPOHOMHEH H (PU3HUECKOMN
reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npefocTaBisieT Haubojee sCHbIE 00pa3lbl MPUMEHEHUS HAyYHOIO0 METOoja
MO3HAHUS, TO €CTh CIIOCO0Aa MOyYeHUS JJOCTOBEPHBIX 3HAHUN O MUPE.

OpHa U3 TIaBHBIX 3aJlay (PU3UYECKOTO 0Opa30BaHUSI B CTPYKType OOIIEero
o0pa3oBaHUs COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @usnku Ha 0a30BOM YypOBHE MPEIINOJIaraeT OBJaJCHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCT:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAY4YHOTO UCCIIEIOBAHNUS;

e UHTEPOPETUPOBATH  JIAHHBIE U UCIOJb30BaTh  HAay4yHbIC
JTI0KA3aTeIbCTBA JIS OJTyYEHUS! BBIBOJIOB.

[lenmn wusyueHus QPU3NKK Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenojaBaHusi ydeOHoro mnpeamera «duszuka» B
oOpa3oBarenbHbIX opraHuzaunusx Poccuiickoit ®enepanuu, peanu3yronmx
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOrPaMMBbl, YTBEPXKIEHHOMW pelICHUEM
Kosnerun MunuctepcTBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyyenus pusnku:



npuoOpeTeHrne HHTepeca W CTPEeMJICHUS OOYyYalolUMXCsi K HayyHOMY
W3YUYECHUIO TPHUPOJIBI, PAa3BUTUE HUX HHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U POPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHEpOBaHWE HAYYHOTO MHPOBO33PEHUS KakK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKWY;
dbopMupoBaHUE TIPEACTABICHUN O POJU (GU3UKK ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MpEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymyuiei
npoecCHOHAEHON ACATENHHOCTH, CBSI3aHHON ¢ (DU3MKOH, TOATOTOBKA K
JaabHeWIleMy 0Oy4YeHUIO B 3TOM HAMpPaBJICHUMU.

JlocTHKCHHME JTHX IIeJIeld MpPOorpaMMbl 0 (PU3MKE HAa YPOBHE OCHOBHOI'O
o01ero oOpazoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONTNX 3a1aY:

npuoOpeTeHne 3HAaHUM O JIMCKPEeTHOM CTPOEHUMU  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

npuoOpeTeHNe YMEHUM ONMUCHIBATh U OOBIACHATH (PU3MUECKUE SIBICHUS C
VCITOJIB30BAaHUEM ITOJIyYECHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHHUsS NPOCTEUINMX PAcuyE€THBIX 3aJady ¢
UCITOJIb30BaHUEM (u3HUecKuX MOJIEIIEH, TBOPUYECKHUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
JabopatopHble  pabOTBl U AKCIEPUMEHTAJbHBbIE HUCCIEIOBAHUS C
UCIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3HMUECKOTO COAEpKaHUs,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OLIEHWBaHNE UH(POpMAIIH;

3HAKOMCTBO €O cepamMu mpodeccHoHaTbHON NeITESILHOCTH, CBI3aHHBIMU
c (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanus oTBoauTcs B 9 kmacce — 102 wyaca (3 waca B HeIemio).
[Ipennaraemeiii B mporpamMme 1o (Qu3MKe MNEepeueHb JTa0opaTOPHBIX pPaboT U
OTBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUYUTENb JieJlaeT BRIOOP MPOBEICHUS
Ja00paTOPHBIX PabOT M OMBITOB € YYETOM HWHAWMBHUIYAJIbHBIX OCOOEHHOCTEH
OOy4JaroIMXCs, CIHUCKa AKCIEPUMEHTATBHBIX 3a/IaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYZIJaPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COILEPKXAHUE OBYYEHUA

Pa3znen 1. Mexanuveckue siBJ1eHUsl.

Mexanuueckoe  aBWKeHME.  MarepuanbHas — Touka.  Cucrema — oTcyéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMKEHUS. PABHOMEPHOE MPSMOJIUHEUHOE JBUKECHUE.
HepaBromepHoe nipsiMonMHEHOE ABUKEeHUE. CpeHssl 1 MTHOBEHHAsI CKOPOCTh TENa MPU
HEPAaBHOMEPHOM JIBUKCHUU.

VYckopenne. PaBHOyCcKOpeHHOE NpsiMOIMHENHHOE JBHKeHHEe. CBOOOIHOE MajicHUE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMKEHHUE TIO OKpYKHOCTHU. [lepuon u yactora obpaienus. Jlnneitnas
U yIJ0Bas CKOpPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH Hprorona. Bropout 3akoH Herorona. Tpetuin 3akon Hrerotona.
[IprHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: CHIa TPEHUS CKOJIbKEHUS, CUIIA TPEHUS
IIOKOS1, IPYTMe€ BUJIBI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEHUE CBOOOJHOIO MaJCHHUS.
JIBwxenune 1uraner BOKpyr ComHma. IlepBas kocmmueckas ckopoctb. HeBecomocTs u
IIEPErPy3KH.

PaBHOBecue maTepuanbHON TOUukU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO
TeJa C 3aKPEIIEHHON OCBIO BpallleHUsA. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tenma. M3menenne wmmynbca. Mmmynbe cuimbl. 3aKOH  COXpaHEHUs
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannyeckass padoTa M MOIIHOCTb. PaboTa cuil TSXKECTH, YHNPYrOCTH, TPEHHS.
Cas13b 3Hepruu 1 padotsl. [loTeHnmanbHas sHeprus Teia, HOJHATOrO Haj MOBEPXHOCTHIO
3emin. [loTeHnmaneHast sHeprus cxxarou npyxuHsl. KuHetnueckast sHeprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTIUH.

Hemoncmpauyuu.

1. HaOmioneHne MeEXaHWYECKOTO JBM)KEHHUS Tejla OTHOCUTENIbHO pa3HbIX Tell

OTCYETA.
2. CpaBHEHME IIyT€d M TPACKTOPHUM JBWKEHHMS OJHOTO M TOTO JKE€ Teja
OTHOCHUTENBHO Pa3HBIX TEII OTCUETA.
N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO B KEHUSL.
HccenenoBanne npu3HaKoB PaBHOYCKOPEHHOI'O IBUKEHUS.
Hab6utoienue 1BMKEHUS Tella o0 OKPYKHOCTH.
HaOmronenne MexaHWYECKUX SBJICHUH, MNPOUCXOASIIUX B CHCTEME OTCUETa
«Temexka» mpu €€ PaBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS T€Jla OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CUIIBI.
8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJL.
N3meHenue Beca Tea npyu yCKOPEHHOM JBHKCHUU.
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10.
11.
12.
13.
14.
15.
16.

IIepenaya nmnyiibca Mpyu B3aUMOJICICTBUU TEJL.

[IpeoOpa3zoBaHus S3HEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.

HabutoieHne peakTUBHOTO ABM)KEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU IPU CBOOOAHOM I1aJIEHUU.

CoxpaHeHHEe MEXaHWYECKOW HHEPrud IMpu JABWKEHUM Tella IOJA JIEHCTBHEM
IPYXXUHBI.

Jlabopamopnsie pabomol u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Uil pa3roHa U JAJIBHEUIIEro paBHOMEPHOTO JIBHKECHHUS
HIapUKa WIH TEJIEKKU.

Onpenenenne cpeHEl CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIAPUKA 110
HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHne yCKOpEHUs Tena MPU paBHOYCKOPEHHOM JBMKEHUU 110 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MTPU PABHOYCKOPEHHOM JIBH>KEHHUH
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrumoTe3bl: €CIU MpPU PABHOYCKOPEHHOM JBHMKEHUHM O€3 HayaJlbHOM
CKOPOCTH IIyTHM OTHOCSTCA KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MIPOMEKYTKHA BPEMEHH OJNHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenre koddduieHTa TpEHNU CKOTBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue padOThl CHIIBI TPEHUS TMPU PABHOMEPHOM JBMKEHUHU Tejla IO
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenre padboOThl CUIIBI YIIPYTOCTU MPH MOIBEME Ipy3a € HUCIOJIB30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyenune 3aKoHAa COXpaHEHUS SHEPTHH.

Pa3nen 2. Mexanuveckue KoJieOaHUsI U BOJIHBI.

KonebarenbHoe pnBukeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUU: TEpPHUOJ,
4acToTa, aMIUIATYy1a. MaTtemMaThuueCcKuil ¥ NPy KUHHBIN MasTHUKU. [IpeBpalienue sneprun
pU Kos1e0aTeIbHOM JIBH>KEHUU.

3aryxatouue KojeOaHus. BbeiHykJeHHble KoneOanus. Pezonanc. Mexanudeckue

BOJIHBI.

CoiicTBa MexaHnueckux BOJH. [IpomosibHblE W TonmepedyHble BOJIHBL. JyMHA

BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MexaHu4yeckrhe BOJIHBI B TBEPAOM TeJe,
CEMCMHUYECKHE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicOTa ToHa. Otpaxenwe 3Byka. HHDpasByk u
yJIbTPa3BYK.



Hemoncmpayuu.

1
2
3
4.
5
6

Habmonenue xonebanuii Ted Mo JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabitoieHue BBIHYK/IE€HHBIX KOJIE0aHUI U pe30HaHCA.

PacnipocTpanenre npoAoabHbIX U TONEPEYHBIX BOJIH (HA MOJEINN).
Habmoienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHU PE30OHAHC.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

7.

Omnpenenenre 4acTOThI U MepUoia KoJieOaHUN MaTEMaTUYECKOTO MasITHUKA.
Omnpenenenre 4acTOThI U MepUoia KoJieOaHUM NPy KUHHOTO MasiTHUKA.
Uccnenoanure 3aBUCUMOCTH MEpHOJia KOJeOaHUN MOABEUICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Tepuoja KoJieOaHUW MPYXKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TepUoa KojieOaHUM Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEpHOJia KOJeOaHUW MNPYKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TafeHUSI.

Pa3nes 3. DjieKTPOMArHUTHOE M0J1€ U 3J1eKTPOMATHUTHbIE BOJIHBI.
DIJIEKTPOMArHuTHOE ToJie. DIJIEKTPOMATHUTHBIE BOJIHBI. CaolicTBa
ANEKTPOMAarHUTHeIX  BOdH. Illkama  symekTpoMarHUTHBIX  BOJIH.  Mcronb3oBaHue

3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DJIeKTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBaA CBETA.
Hemoncmpauyuu.

1.
2.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BoJsiHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1.

N3yuyeHune CBOMCTB ANEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO Tele(OoHa.

Pa3nen 4. CBeToBbI€e sIBJICHMS.

JlyueBass mopenb cBera. Mcrounuku cBeta. [IpsmonuHenHOE pacnpocTpaHEHHE
ceera. 3atMmenuss Connua u JlyHel. Otpaxenue cBera. Ilnmockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpesnoMiieHusi cBeta. [loiHOe BHYTpeHHee OTpa’KeHue
cBeta. Mcnonb3oBaHUE OJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B nuH3e. OnTrueckas cuctema (oroanmapara, MUKPOCKOIA U
Teneckomna. ['na3 kak ontuyeckas cuctemMa. bau3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. OmbiTel HetoToHa. CroskeHHE CHEKTpaIbHBIX
uBeToB. Jlucnepcus ceera.



Hemoncmpayuu.

L L N o U kA wWwN R

[IpsAMonmHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM M BBHITTYKJIOM 3€pKajax.
[IpenomiieHue cpera.

OnTuyeckuii CBETOBOI.

Xop stydeil B coOuparoniei JIMH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[Tpunnmn aeicTBus ¢poToanmapara, MUKpPOCKOTA U TEIECKOIIA.

10. Monens riasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [lomydyenue 6e10ro cBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.

1.
2.

N o v e

HccnenoBanue 3aBUCMMOCTH YTJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MmaeHusl.
N3ydenne xapakTepuUCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKaie.
HccnenoBanne 3aBHCHUMOCTH yria MPEIOMIIEHHS CBETOBOTO Jyda OT yria
najieHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

[Tony4yenue n300pakeHui ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenne GOKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OmnBITHI 110 Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITH O BOCHPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJACHUH Yepe3 IIBETOBBIC
(bUIBTPEL.

Pasznea 5. KBanroBble siBJIeHHS.

Oneitel  Pe3zepdopna u mnmaHerapHas wojenb aroma. Mogens atoma bopa.
Hcenyckanne n nornomenue ceera atoMoM. KBaHThI. JInHeHyaThIe CIIEKTPBL.

PannoaktuBHOCTh. Asb(a-, 6eTa- U ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyxnonnas mozenbs atroMHoro siapa. M3orombl. PagmoaktuBHbIe mpeBpanieHus. llepron
MOJTypacriajia aTOMHBIX SIAEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsA0BOrO U MAaCCOBOTO YMCE. DHEPrus
CBSI3M aTOMHBIX sAnep. CBA3b MacChl W JHEpPruv. Peakuwu cuHTE3a W JEJICHUS SAep.
Nctounuku sHeprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIE OPTraHU3MBI.

Jemoncmpayuu.

1.

2
3
4.
5

CnexTppl U3ITy4YEeHUS U MOTJIOLIEHNS.
CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYUEHUH.



6. Perucrparus nzmydeHus npupOIHBIX MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaOmioneHue CIONIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3TYyUYEHUS.

2. UccnenoBanue TpeKoB: U3MEPEHHE IHEPTUU YACTHUIBI IO TOPMO3HOMY IyTH (T10

dboTtorpadusam).

3. H3mepenue pagnoakTuBHOTO (oHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000IAIOMIMKA MOAYJb MpeAHa3HAYEH Mg CHCTeMaTH3allud U
000011IeHHs] TPEIMETHOTO COJIEpKaHUsI U OMbITa ACATEIBHOCTU, MPUOOPETEHHOTO MpHU
U3YYeHUH BCEro Kypca (U3MKHA, a Takke JUisi TMOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHy M0 (U3HKe I 00yJaromnXCcsl, BEIOPABIIUX 3TOT YICOHBIN
peaIMer.

[Ipy wu3ydyeHHM [OaHHOTO MOAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BHJIbI
JESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTH)KEHHE NPEIMETHBIX MU
MeTaIpeaIMETHBIX TUTAHUPYEMBIX pe3yIbTaToB oOyueHwus, dbopmupyercs
€CTECTBEHHOHAy4YHasl TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIIEAOBAHUS SBICHHM
MIPUPOLI U TEXHUKU, OBIAJICHUEC YMEHUSIMH OOBICHATH (PU3NUCCKUEC SBIICHUS, TPUMECHSIS
MOJIyYCHHbBIC 3HAHMSI, pElIaTh 3aJ]a4K, B TOM YHCIIe KaUeCTBEHHBIC U DKCIIEPUMEHTAIbHBIC.

[IpuHIUTIUATBHO JIEATEILHOCTHBIA XapaKTep JAHHOTO pasjelia peaiu3yercs 3a Cuér
TOT0, YTO OOYUYAIOIINECS BHIMOIHSIOT 33/1aHUsA, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHWH PACIO3HABATh M HAYYHO OOBSICHITH (PU3NUECKUE
SBJICHHSI B OKpPYKaIOIeH IPUPO/Ie U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIeIOBAaHUS (DU3NYECKUX SIBICHUHM, B TOM UHUCIIE
JUTSI IPOBEPKHU THUTIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBHIBOIOB;

OOBSICHAT, HAy4YHBIE OCHOBBI HamOOJee BAXKHBIX JIOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTHA, HAmpuUMep, TMPAKTUYECKOTO WCIOJb30BaHUSA PA3IMYHBIX HCTOYHHKOB
SHEPTUM Ha OCHOBE 3aKOHA TMPEBpAICHHS M COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPTrHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJILHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa peQeKCUU, NpPU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPAaBIEHHOCTH, TPEOYIOIMMX B TOM YHCIEe W (PU3MUECKHUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAHUPOBAHUSI TOCTYNKOB W OLICHKH HUX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJIHCHUH WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHcCie (OPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISABJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUS TSI
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3YyYECHUH (PU3NIECCKUX
SIBJICHUI W TIPOIIECCOB, J€IaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMu, HTHOU TrpauKoi 1 UX KOMOMHALIUSAMU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BEIIOJHEHHOTO (PH3UYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh POJIM, OOCYXJaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX I[OAXOAAX IPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHHs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM PeLeHUs] (PU3NUECKOM 3aauu WIn
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh AJICKBATHYIO OLICHKY CUTYallMH U IIPeJiararh MiaH €€ N3MEHEHNUS;
OOBSCHATh TPHUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS]) PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIEC B XOJ BBIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHBIIMXCS CHUTYyallUii, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

CTaBUThH ce0s Ha MECTO JPYroro 4ejioBeKa B XOJe CIopa WK JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABAaTh CBOE MPABO HA OMMOKY MPHU perieHNH HU3NIECKUX 3a71a4 UK
B YTBEPXKIACHUSIX HA HAYYHBIC TEMbI U TAKOE K€ ITPABO JIPYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCMOJIb30BaTh TMOHATHS: CHUCTEMA OTCYETA, MarephaiabHas TOYKAa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, Aehopmarius
(ympyras, mjgacTauyeckas), TpeHUEe, IECHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHHMYECKHUE KOJICOAHUS U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TabHO30PKOCTD,
CIIEKTPBI UCITYCKaHUs U TOIJIONIEeHUs, alibda-, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIACPHAS SHEPTETUKA;

paznuyuarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPY>KHOCTH, B3AaUMOJICHCTBUE
TeJ, peaKTUBHOE JBHXKEHHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYKJCHHBIC KOJIeOaHWs), PE30HAHC, BOJHOBOE JBHIKEHHUE, OTPaKEHHUE
3ByKa, MNPSAMOJMHEUHOE PaCHpPOCTPAHEHUE, OTPAKECHHE M IPEIOMIICHUE
CBE€TA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEJIOro CBETa B
CIICKTP M CJIO)KEHHUE CIEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBECHHAsA PAJUOAKTUBHOCTb, BOZHUKHOBCHHME JIMHEMYATOrO CIIEKTpa
W3JIYYCHHS ) TI0 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)XKaroIieM MHpe (B TOM 4YHcCle (PU3MUECKHE SBJICHHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TUIAaHET COTHEYHON CUCTEMBI, PEAKTHBHOE
JBUKEHHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJICTPACEHNUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, IIBE€Ta TE,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPadUOJICTOBOTO W  PEHTICHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paaroaKTUBHBIM (POH, KOCMHUYECKHE Jy4H, PaJUOaKTUBHOE H3ITyYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PATUOAKTUBHBIX M3JIYUYEHUN Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO0 3ajady B
y4eOHYI0, BBICHSTH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3UUYECKHUX
SIBJICHUM;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
dbuznyeckre BeNMYMHBI (CpEIHSsT M MIHOBEHHAas CKOPOCTh Tella IpHU
HEPABHOMEPHOM JIBUKCHUHU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJI0Bas
CKOpOCTb, CHJIa TPEHHUs, CHJIA YOPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE



CBOOOAHOIO TMAaJeHUsl, BeC TeJa, WMIIYJIbC TeJla, WMIIYJIbC CHJIBI,
MEXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
IIOAHATOIO HAJ MOBEPXHOCTHIO 3EMJIM, IMOTCHIHUAIbHAS JHEPIUsS CKATOU
NPYKUHBbI, KHUHETUYECKAs] DSHEpPrus, IIOJIHAS MEXAHUYECKAsl SHEprus,
NEepHOJl U YacToTa KoJieOaHUM, JIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEJIb MPEIIOMIIEHUS CPEAbI), TP OMUCAHUU
NPAaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCIHOIB3YEMBIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYMHAMH,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJNB3Yysl 3aKOH COXPaHEHHUs JHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,
IIPUHLUAI CYNEPHO3ULIUA CUJI, NPUHLUII OTHOCHUTENbHOCTH [ anuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMIIYJIbCA, 3aKOHBI OTPAXKEHHUS U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MACCOBOT'0O YHCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMATUYECKOE BBIPAKEHHE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBsACHEHHWE ©3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMHMparIIHUecss Ha cucremy u3 2-3
yYpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBHS 3aJauM 3aIlMChIBATH KPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIONIME WJIM M30BITOUHBIE JTaHHBIE, BHIOWPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYNHBIL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIEIOBAHUSA, BBIACISThH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPsAJKA
IIPOBEACHUsT  MCCIECNOBAaHMs, J€JaTh BBIBOABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB;

IPOBOJUTH OMbBITBI IO HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUsl HHEPrUH, 3aBUCHUMOCTh MEpHUOAa KoJeOaHUN NpPY>KHMHHOTO
MasTHHUKA OT MAacChl I'py3a U JKECTKOCTH IPYKMHBI U HE3aBUCHUMOCTb OT
aMILUTUTYAbl MAJIIX KOJIC€OaHUH, MPSAMOJIMHEMHOE PaCIPOCTPAHEHHUE CBETA,



pa3ioxeHue OeNoro cBeTra B CIEKTP, U3YUYEHHE CBOMCTB M300paxKeHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA © €r0  Pe3yJbTaThl,
(GbopMyIHpPOBaTh BHIBOIBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeqHee 3HAYCHHE W3MepsAeMoil BenwuuHbBl ((POKycHOE paccTosHUE
cobuparomieli JIMH3bI), O0OOCHOBBIBaTH BBIOOpP crocoba HM3MEpPECHHS
(M3MepUTEILHOTO PHOOpa);

IPOBOJAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHHU
IpyU PaBHOYCKOPEHHOM [IBIDKEHMHM O€3 HaudajJbHOM CKOpPOCTH, Mepuoja
KOJICOaHWI MaTeMaTU4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUs CBETa OT yria MaJeHUs W yIiia MpeJOMJICHHs OT yriia
NaJieHus): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUJEC TaOJNMIl U T'papUKOB, JI€JIaTh BBIBOJIBI IO
pe3yibTaTam UCCIeI0BaHuUs,

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (U3MYECCKUX BEIHYMH (CpPEIHSISA
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsS! CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWii MaTeMaTH4ecKoro W TMPY>KUHHOTO MAasTHUKOB,
ONTUYECKasl Ccujga coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIICys MPEIIOKECHHON UHCTPYKIIUU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBAThH MOJYYCHHBIC PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000Opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JydY, TOHKAas IIMH3a, ITUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM 4YHUCIE:
CIUAOMETP, JATYMKW TIOJOKEHUsSI, PACCTOSHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMEpHCKol, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,



CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA UM HeoOXoauMmble (U3HYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMUECKHX IPOIECCOB
IpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/1ay, ONTHYECKHE CXEMbl IJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLIEl JINH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUsI (U3HUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecrieueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPYKAIOILIEH CpeE;

OCYILIECTBISATh MOUCK HMHPOpMAIMU (PU3UYECKOTO COJACpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYs TOMCKOBBINA 3a1poc, HAXOAUTh
IyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTENFHBIX HICTOYHHUKOB,

MCIIOJb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (puU3MUecKoro - coaepikKaHHs, CIPaBOYHbIE MaTE€pUAJIbI,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
UHPOpPMAlLlMUM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTrO COAECpKaHUs,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEeSTENIbHOCTH, TMpU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalued ¢ y4€ToM OCOOEHHOCTEH ayJIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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HOYPOYHOE INIVIAHUPOBAHUE

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
JI:[;H Tewa ypoka Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHHSI :)I;I[()l;l:())]i};feﬂbﬂble
padoThI padoThI pecypeni

MexaHuueckoe IBUKEHHE.
MarepuanbHas TOUKa 1
Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsAMoOnMHEHHOE Bbu6moteka [JOK

1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE
nBikeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTH
[TpstmonMHENHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopoctu
JlaGopaTtopHast pabota "Onpeznenenue
YCKOPEHHUS Tea pu 1 1 bu6muoreka [JOK
PaBHOYCKOPEHHOM JBHUKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"
CBobomnoe manenue tea. OmbIThI
lNanunes 1



https://m.edsoo.ru/ff0ad474
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PaBHOMEpHOE ABMXKEHUE 1O
okpyxHocTu. [Iepuon u yacrora

bubnunoreka LIOK

o obOparmenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
1 ITepssiii 3akoH HetoToHA. BekTop bubmuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit LiaKOH HeroToHa. bubmmoreka [JOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bubnnorexa [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cana ympyrocms. Jaxon Iyxa im0tz
16 Pemenue 3anau no reme «Cuna
YIOPYTOCTH
17 JlaGopaTtopHas pabota «OrnpeneneHue bubmuoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 CHna Tpetis https://m.edSO(])_.[ru/fanf738
19 Pemrenne 3amgad mo teme «Cuna bubnunorexa LIOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
KO3 PHIIMEHTA TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amay no teme "3akoHsbI Bu6mrorexa LOK
21 Hororona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ffOafb8e
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Cua TsSHKeCTH U 3aKOH BCCMHUPHOT'O

bubnunoreka LIOK

. eHue cBoO

22 TATOTCHHS. ¥ CKOPCHHE CBOOONHOTO https://m.edsoo.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["anakTuku"

Pemenue 3agau no reme "Cuna
24 3?1 ol Bee oro bubnuoreka [{OK
KOH BCEMHPHOT
poRecT H" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBast kocMHUYECKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOcomoTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TEIIA C© https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpalllEHUs

27 MowmenT cuisl. LienTp TsoxecTn

28 Pemenne 3agau mo Teme "MoMeEHT bu6nmnorexa LIOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

29 ) "™ 4 Kp BI/I)KCII;I/IC brbmmorexa LTOK
TeM XaH .

eMe vie . ceroe A https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KoHnTtponbhas pabota mo teme
30 "Me z eCK(I:e BIDKCHUE Bubmmorexa [IOK
XaHUY .
. g https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten"
Nmmynsce Tena. Miynbe cuiibl. 3aKoH
31 COXpAaHEHUs UMITYJIbCa. YTIPYroe u bubnuotexa [JOK

HEYIPYTroe B3auMOJICHCTBHE

https://m.edsoo.ru/ffOb07fa
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Perenue 3aga4d mo reme "3aKkoH

32 COXpaHEHHUs UMITyjbca" buomorexa LIOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koudepenuus "PeaktuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/Ff0b0ag4
PabGoTa critbl TSDKECTH, CHITBI bubnuoreka [{OK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpezneneHue
36 paboThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsI3b 3HEPTUH U PabOTHI.
[ToreHunanbHas 3HEpPrus
Kunernueckas sneprus. Teopema o bubmuoreka [IOK
38 .
KMHETUYECKOU DHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bu6muoreka [IOK
3aKOHA COXPaHEHUS DHEPIUN» https://m.edsoo.ru/ffOb12fe
41 KoisebarensHOE IBMKEHNUE U €T0 but6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueoaHusl. bubmuorexa [JOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
MareMaTH4eCcKUil ¥ NPy KUHHBINA
43 MasiTHUKA
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44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
HPYKUHBI U MAacChl TPy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

JlaGopaTtopHas pabora «OnpeneneHue
YacTOThI U TIEpUOJIa KOJIcOaHMt
MPYKUHHOTO MasiTHUKA)»

JlaGopaTtopHnas padora «IIpoBepka
HE3aBHCHUMOCTH MEePHO/Ia KoJIeOaHui
rpy3a, MIOJBEHIEHHOTO K HUTH, OT
MAacchl Tpy3a»

Mexanuyeckue BoiHbl. CBOMCTBA
MeXaHu4YecKuX BoJH. [IpomonbHbIe 1
MOTIEPEYHbIE BOJTHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOblaec

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenius "MexaHnuueckue
BOJIHBI B TBEpIOM Teie. CelicMuyeckue
BOJIHBI"

50

51

52

3ByK. PacmipocTpaneHnue u oTpakeHue
3ByKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJIBHOU paboTe MO

bubnunoreka LIOK

54 TeMe "3aKOHBI COXPaHCHHS. https://m.edsoo.ru/FOb250
Mexanuueckue Konebanus U BOJHbI" T '
KonTtponbHast pabora o Teme

95 "3aKoHbI cOXpaHeHusl. MexaHnueckue
KOJIcOaHHs ¥ BOJIHBI"

56 DJIEKTPOMAarHUTHOE IOJIE. bubnnorexa [JOK
DIIeKTPOMarHUTHBHIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepennus "Llkana

58 AJIEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHuE 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IJI1 COTOBOI cBsA3U"

VYpok-uccnenosanue "M3yuenue
. bubnnorexa [JOK

59 CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C httos://m.ed 1 #0b
OMOMIBI MOOMIILHOTO TenedoHa" ttps://m.edsoo.nu/ffOb2cbe
Pemenue 3a1au Ha onpe/eneHme

60 YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHas IPUPO/Ia CBETA.

. bubnuotexa [JOK
61 CkopocTb cBeTa. BomHOBBIE CBOMCTBA 1
https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku cBeta. [IpsMonuueitHoe Eu6 1IOK
HOJIMOTEeKA
62 pacmpocTpaHeHHe cBeTa. 3aTMEHUs
c 1 https://m.edso0.ru/ff0b3658
onuna u JIyHbt
3aKoH OTpak€HHUs CBETa. 3epKaa. BuG 10K
nOIMOTEeKA
63 Pemenue 3amay Ha mpuMeHEHNE

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

b
64 MIPEJIOMJICHUS CBETA nomnorexa LIOK
https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 Hcnonp30BaHre NOTHOTO BHYTPEHHETO ﬁ;li?;r?nggsi?r(j/IifOb 3c5c
OTpa)KEeHHs B ONTHYECKUX CBETOBOAX pS.Im. '
JlaGopaTtopnast pabora "HcciaenoBanue

66 3aBUCHMOCTH YTJIa IPEITOMIICHUS
CBETOBOTO Jy4ya OT YTIJIa MMaJIeHUus Ha
rpanuie "Bo3ayx-crekio""

Ypok-koHpepennus "Vcnons3oBanne

67 MOJTHOTO BHYTPEHHETO OTPAXKCHHSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

68 Jluna3el. OnTUdeckas Cuiia JIMH3BI bubmmorexa [TOK

https://m.edsoo.ru/ffOb3f2c
. bubmuoreka [IOK
69 [TocTpoenne N300paXKeHUH B IMH3AX
P p https://m.edsoo.ru/ff0b444a
JlaGopaTtopHast pabota "Onpeznenenue

70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN bubmmorexa LIOK
CHIBI CoBMpatoueit mHshr" https://m.edso0.ru/ff0b4206
Ypok-koHdpepenuus "OnTuaeckue Eu6 OK

71 JMH30BBIE TPUOOPHI" noorexa L

https://m.edsoo.ru/ffOcOa7e

7 I'ma3 kak onrtuueckas cucrema. 3peHue bubnmnoreka [JOK

https://m.edsoo.ru/ff0b4684
Ypok-kondepentus "JlepexTo
73 3peHus. Kak coxpanuts 3peHue"



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Paznoxxenne 6eoro cBeTa B CIIEKT).
Onreitel Herotona. Cnoxenue

bubnunoreka LIOK

74
CIIEKTpaJbHBIX I[BETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHuas pabota "OnbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
75 BOCTIPUATHIO [[BETA PEIMETOB MIPH UX bubmmorexa LIOK
P B bl P https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 [IBETOBHIE
buabTpH"
VYpok-npaktukym "BoaHoBbie
76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHIus u qudpakuus"
77 OmnwiTel Pesepdopaa v uranerapHas bubnnorexa [JOK
MOJIEJIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
Hcnyckanue v noromeHne cBera
79 aroMoM. KBantsl. JInuHeiuarsie bubmorexa LHOK
’ ’ https://m.edsoo.ru/ff0c144c
CIEKTPHI
VYpoxk-nipaktukyMm "Habmronenue bubnmnorexa [JOK
80
CIIEKTPOB UCITYyCKaHUA" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUJIBI bubmmorexa [JOK
A A https://m.edso00.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmnoreka [JOK
MO/JIE]Ib https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IpEBpALCHUS. bu6muoreka [JOK
H3otomnsr https://m.edsoo.ru/ff0clal4
84 Pemenue 3amad 1o teme: bubnunoreka LIOK

"PagnoakTuBHBIE TpEBpaIICHUS "

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

[Iepuon nmonypacnana

86

87

88

Ypok-koHpepennus "PagnoakTBHBIC
U3JIy4CHHS B IPUPOJIE, MEJIULIMHE,
TexHuke"

SlnepHblie peakiu. 3aKOHbI
COXpaHEHHUs 3apsAJ0BOIO U MacCCOBOTO
yucel

3Hepr1/m CBsA3H ATOMHBIX AIEP. CBs3b
MacCChl 1 DOHCPIruu

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c2126

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

90

91

Pemenue 3amgau no reme "Snepueie
peakuun"

Peakuuu cunTe3a u neneHus suep.
Hctounuku sHeprun CoaHIa U 3BE3]
Vpoxk-koHpepenuus "AnepHas
JHepreruka. Jlencreus
pasMOaKTUBHBIX U3ITyYEHUH HA KUBBIE
OpraHu3Msl"

bubmuoreka [IOK
https://m.edsoo.ru/ff0c1e88

92

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DIIEeKTPOMAarHUTHOE TOJIE.
DJEeKTPOMarHUTHBIE BOJHBI.
KBanTtoBeble siBneHus"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanToBsle siBnenus"

94

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O Kypcy
"Bzaumonencrtsue tea"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTopenue, 0600mmenue. Pemenne

95 ACYETHBIX ¥ KaYECTBEHHBIX 3a1a4 I10 1 buGnuorexa [JOK
pacie] M https://m.eds00.ru/ff0c2572
teme "TeruioBbIe IpoIecChl
[ToBTopenue, 0600mmenue. Pemenne

bubnunoreka LIOK
96 pacYeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBsIxX qBUrarenei"
IToBTOpeHue, 0600IIeHNE. Perenue

97 aCUETHBIX M Ka4EeCTBEHHBIX 3a1a4 I10 1 bubnnorexa [JOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"

[ToBTOpEHHE, 000OIICHHE.
98 JlabopaTopuble PabOTHI O KYPC 1 1 Bubmiorexa OK
" paTop P " pey https://m.edso0.ru/ff0c2¢52
CBETOBBIE SIBIIEHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubnmorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPaHEHUS B MEXaHHUKE
[ToBTOpenue, 0606menue. Padota ¢
100 texcramu 1o teMe "Koiebanusa u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o606menue. Padota ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnnorexa [TOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 0600meHue. Pabora ¢

102 TekcTaMmu 110 TeMe "KBantoBas u 1
snepHas puzuka"

OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 9 knacc/ [lepeimkud .M., I'ytauk E.M., BanoB A.I., [letpoBa
M.A., AkmonepHoe odmectBo «M3aarenscTBo «IIpocBenienne»

» dusuka, 9 knacc/ ,benara B.B., JlomauenkoB M.A., [Tane6paties 10.A.
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» ®usuka: 9-i kiacc: 6a30BbI ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO

«I/I3I[aT€JII>CTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

®duzuka. 9 knacc. Metoanueckoe nocobue K yu. Ileppimkuna. — @uinoHOBUY
H.B. U3narensctBO «/poda» 2020r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

bubmmnoreka ITOK https://m.edsoo.ru/ff0a4ffe
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