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HosicHuTeIbHAS 3aNIHCKA

Paboyas mporpamma cocTaBjieHa Ha OCHOBE:

e 3akona «O06 oOpazoBanuu B Poccuiickoii ®eneparm» Ne273-03 ot 29.12.2012 .
No273-®d3 «O6 o6pazoBanuu B Poccuiickoit deneparun» (Ct.12 11.6.3., ¢1.97,98) (penakmus Ha
01.09.2024);

e [Ipukaza MunucrepcrBa npocseuienust Poccuiickoit @eneparnuu ot 31.05.2021 Ne 287
«O06 yrBepxIeHHH (heaepabHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO
obmrero oopazoBanus» (nanee — ®I'OC ocHOBHOTO 001IETO 00pa30BaHus);

e [Ipukaza MunucrepcrBa npocseienus Poccuiickoit @enepanuu Ne62 ot 01.02.2024r.,
Nel71 ot 19.03.2024 «OO6 yrBepx)aeHUU (QenepanrbHOil  00pa30BaTENbHON MPOrPaMMBI
OCHOBHOTO 00111€r0 00pa3oBaHUs;

e [Ipuxaza MunucrepctBa npocseuieHust Poccun Ne 119 ot 21.02.2024 «O BHeceHuu
n3MeHeHuil B npunoxeHust Nel u Ne2 x Ilpuxasy MunucrepcrBa npoceuieHusi Poccun ot
21.09.2022 Ne 858 «O0 yrBepkneHHH (eepaTbHOrO MEepevHs yYeOHMKOB, IOIMYIICHHBIX K
WCTIONB30BAHMIO  TPH  peaju3allii  HWMEIOMHUX  TOCYIAapCTBEHHYIO  aKKpEeIHUTAaIUI0
00pa3oBaTeNbHBIX TMPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oO0IIero
0o0pa3oBaHUsl OPTraHU3ALUSMH, OCYHIECTBISIFONIMMH  OOpa30BaTEIbHYIO JESITEIBHOCTh U
YCTaHOBIICHUS MPENIEIIEHOTO CPOKA UCTIOIH30BaHMS NCKITFOUCHHBIX YYEOHUKOBY,

e [lopsimka OpraHM3alliil ¥ OCYIIECTBICHUS 00pa30BaTEIBHOW JESTEIHHOCTH II0
OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOTrpaMMaM — 00pa30BaTeILHBIM ITPOTpaMMaM Ha4aaIbHOTO
o0miero, OCHOBHOro OOIIEro W cpeaHero oOmiero oOpa3oBaHMs, YTBEPKIECHHOTO IPHUKa30M
Munnpocsemienus Poccun ot 23.03.2021 Ne 115 (¢ m3menenmsimu Ha 01.09.2024, Tlpuka3
Ne731 ot 29.09.2023));

o ®denepanbHOl paboyeil MporpaMMbl OCHOBHOTO 0OOIIEro oOpa3oBaHUs MO y4eOHOMY
npeaMery «Duszukay;

e Y4eOHOrO IJIaHa IKOJIBI.

[Iporpamma 1o ¢Qu3uke Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TOJIOKEHUH W TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBaTellbHOM TporpamMmbl, TmpeactaBieHHbix B PI'OC OO0, a Takke ¢ yuérom
dbenepanbHOl paboyeil mporpammbl BocnuTaHus ¥ KoHuenmuu mpernojgaBaHus yueOHOTO
npenmMera «Ou3nKay.

Copepxanue  mporpaMMmbl 1o (u3uke — HampaBieHO  Ha  (GOpMHUpPOBaHUE
€CTECTBEHHOHAYyYHOW TI'PaMOTHOCTH OOYYarOIIMXCS M OPraHu3alyi0 H3ydYeHHs (U3UKU Ha
NesITeNbHOCTHOW OCHOBe. B mporpamme mo (U3MKE YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npenmera B peanuzauuud TpeboBaHuink PI'OC OOO K MUIaHUPYEMBIM JHYHOCTHBIM U
MEeTanmpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHus.

[Iporpamma mo (u3uke ycTaHaBIMBAaeT pacmperesieHne yueOHOTro maTepuana oOydeHus
Mo Kjaccam, MpeiaraeT NPUMEPHYIO IOCIEN0BAaTeNbHOCTh M3YyYEHHUS TE€M, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOTO COAEPKAHUA U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYaroIXCsl.

[Iporpamma o ¢usnke pa3paboTaHa ¢ IENbI0 OKa3aHUsI METOJUUYECKON TOMOIIH YUHUTEITI0
B CO3JIaHUH paboyeil MporpaMMBbI 1o y4eOHOMY MIPEIMETY.

®du3zrka ABISETCS CHCTEMOOOPA3YIONINUM JIJIsi €CTECTBEHHOHAYUHBIX YU4EOHBIX MPEAMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB M SIBJICHUN, M3Yy4aeMbIX XUMHEH,
Ouosorueit, actpoHoMued u Quandeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBisieT HauOoliee sICHble OOpa3ibl MPUMEHEHHs] HAy4YHOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOTY4YeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Opna U3 TIaBHBIX 3a7ad (PU3NYECKOTO 00pa3oBaHUS B CTPYKType oOIIero oOpazoBaHUs
COCTOUT B ()OPMHUPOBAHNUH €CTECTBEHHOHAYYHOH IPAMOTHOCTH U HHTEpeca K HayKe Y 00yJaroInuXcsl.

N3ydyenne ¢usukn Ha 06a30BOM YypOBHE TMPENAINoONaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:



®HAYYHO OOBSICHSTH SIBJICHHS,
® OIICHUBATh U [IOHUMAaTh OCOOEHHOCTH HAyYHOTO MCCIIEI0BAHUS;
®IHTEPIIPETUPOBATh JAHHBIE M HCIIOJIb30BATh HAYYHBIE JOKa3aTEJIbCTBA IS
IIOJIy4E€HUS BBIBOJIOB.
Hemn w3ydeHust GU3MKKA Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS OMNpEICICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «®Pusnka» B 00pa30BaTENIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yloUX OCHOBHbIE 00111€00pa30oBaTelIbHbIE MPOTPaMMBbl,
yTBepkAEHHOU pemieHueM Kosuternn Munncrepcta npocseenus Poceuiickon denepanuu.
Henu uzyyenus ¢pusuku:
¢ IproOpeTeHNe HHTEPEca M CTPEMIICHHUS 00yJarOIUXCsl K HAYYHOMY M3YYE€HUIO IPUPO/IBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

®pa3BUTHE TNPEJCTABICHUH O HAydHOM METOJ€ TMO3HaHusi U (OPMUPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHUSI K OKPYKAIOIINM SIBJICHUSIM;

¢ hopMHpoBaHNE HAYYHOIO MHPOBO33PEHMSI KaK pe3ylbTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DPM3HKHU;

¢ hopMHUpoBaHUE NPEJICTaBICHUNH O POJU (DU3MKHU Ui Pa3BUTHUSI APYTrUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

epa3BUTHE TIPEJCTABIEHUH O BO3MOXHBIX cdepax Oynymed mnpodeccuoHaIbHOM
NeSITeNIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOArOTOBKA K JaJIbHEHIIEMY 00YYEHHIO B ATOM
HaIpaBJICHUU.
JlocTikeHre 3TUX Iened mporpaMmbl Mo (U3MKe HA YPOBHE OCHOBHOIO OOIEro
00pa3zoBaHus 00eCIIeYnBaCTCS PEIICHUEM CIISIYIONNX 3a/4a4.
e IpUOOpETEeHNE 3HAHUM O TUCKPETHOM CTPOEHHHM BELECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
EKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

epuoOpeTEeHNe YMEHUW ONHCHIBAaTh M  OOBSACHATh  (U3UYECKUE  SBJICHUS C
HCIIOJIE30BAHNEM IOJIy4YEHHBIX 3HAHUM;

® OCBOCHHE METOJOB DCIICHUS NPOCTEUININX PpacdE€THBIX 3aJad C HCIOJIb30BaHUEM
(bu3n4ecKux Mojieel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUI HAOIIOaTh PUPOAHBIE SIBIICHHS U BBIIOIHATh OIBITHI, JJAOOPATOPHbIE
paboOThl M 3KCIIEPUMEHTANIbHBIE HCCIEIOBAHUSA C HCIIOJIb30BAHUEM H3MEPHUTEIbHBIX
puOOpPOB;
eocBOEHHE NPUEMOB pPabOTBl ¢ HH(poOpManMeld (QU3MUECKOro COoJEpXkKaHMs, BKIOUYas
MHOOPMALIMIO O COBPEMEHHBIX JOCTIKEHHUSAX (GU3UKU, aHaIU3 M KPUTHYECKOe
OllIeHUBaHKHe HHPOPMALINY;

® 3HAaKOMCTBO cO c(hepaMu MpodeccuoHaNbHOM AEATENbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TE€XHOJIOTUSIMHM, OCHOBAHHBIMU Ha JOCTHXKEHUAX (PU3UUECKOH HAyKH.

MECTO YYEBHOI'O IIPEAMETA B YYEBHOM IIJTAHE

VY4eOHblil IpeMeT eCTeCTBEHHOHAYyYHOH 00J1acTH 00s3aTeIbHONM 4acTH yuyeOHOro jaHa. B
00s13aTesIbHOM yacTy yuyeOHOTOo II1aHa i 0011e00pa3oBaTeIbHbIX OpraHu3alui, pealu3yroImux
o0pa3oBaTesibHYI0 MPOrpaMMy OCHOBHOI'O 001iero oopasoBanus, npeaycmorpeno 102 yaca ans
u3yueHust yuyebnoro mpeamera «@Pusmka» B 9 kiacce. B mkone oOydyeHue OopraHM30BaHO B
3a04HOM (opme, ModTOMY ydeOHas Harpyska pacipeneneHa cieayroumM obpasoMm: 34 yaca
ayJUTOPHOM Harpy3ku M 68 yacoB caMOCTOATENbHOM paboThl. Tema caMocTOATENbHOM paboTHI
oOyyaromierocsi ompeaeneHa yduTeldeM B JaHHOW paboyeil mporpamme. 3agaHue s
CaMOCTOSITEJIbHON PabOThI BBIIAET YUUTEIb U KOHTPOJIUPYET €TO BHITOTHEHUE.

IIporpaMmma cocraBieHa C Y4E€TOM KOPPEKTHPOBKM B CBsI3U € loCyaapcCTBEHHBIMU

[pa3HUKaMHU.
COJEP)KAHUE YYEBHOT' O ITIPE/IMETA

Pa3zgen 8. Mexanndeckue siBJICHHUS.



Mexannueckoe npuxeHue. MarepuanbHas Touka. Cuctema orcué€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBW)KECHMs. PaBHOMepHOe mnpsMoiuHEHHoe nABukeHue. HepaBHomepHOe
npsiMoJIMHENHOe JBMKeHHe. CpeiHsisi M MIHOBEHHAs CKOpPOCTb Tejla IpU HEPaBHOMEPHOM
JBKECHUH.

Yckopenue. PaBHOyckopeHHOE TIpsiMOsTHHEHHOE ABMKeHne. CBoOo HOE nageHue. OmbITh
lNasmnes.

PaBHOMepHOE JBIKEHHE 1O OKpyKHOCTH. Ilepron m dactora oOpamenus. Jluneinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHE.

[IepBbiit 3akoH Hprotona. Bropoi 3axkon Hserorona. Tperuit 3akoH Herotona. IIpuninun
CYIIEPIIO3UIIUHU CHUIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJBKEHHS, CUja TPEHHS
MIOKOSI, IpYT€ BUJIbI TPEHUSL.

Cuna TSXECTM W 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
IBuxenue 1uiaHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocTs u
Meperpy3Ku.

PaBHOBecue marepuanbHOU TOukH. AOGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenne umnynbsca. Mmnynse cuiibl. 3aKOH COXPAaHEHHMS! MMITYJIbCA.
PeaxkTnBHOE IBIDKEHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynmpyrocT, TpeHus. CBs3b
SHepruu U paboTel. [loTeHnManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHnmaneHas 3Heprus ckarod npyxuHsl. Kunetndeckas sHeprusi. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXpPaHEHHS] MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HabmrioneHue MeXaHU4YECKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHH JBWKCHHS OJHOTO W TOTO K€ TeJla OTHOCHUTEIHHO

Pa3HBIX TEN OTCUETA.

3. H3MmepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO TBUKEHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUYKEHHUS.

5. HaOmronenue nBuxeHUs Teja M0 OKPYKHOCTH.

6. HaOmronenune MexaHHMYECKUX SIBJICHU, MPOUCXOAALIUX B cucTeMe oTcuéTa «Tenexka»

pH €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENILHO KabuHeTa (U3HUKH.
7. 3aBUCHMOCTb YCKOPEHHUS Tejla OT MacChl Tejla U JeHCTBYIOLIECH Ha HETO CUIIBI.
8. HaOmronenue paBeHCTBa CHJI IPU B3aUMOJCHCTBUU TE.
9. V3meHnenue Beca Tena MNpU YCKOPEHHOM JIBUKEHUHU.
10. [lepenaua uMiynbca mpu B3auMOICHCTBUU TEIl.
11. TIpeoOpa3oBanHust SHEPTUU MPU B3aUMOACHCTBUH TEJl.
12. CoxpaneHue UMIynbca MPU HEYPYTOM B3aMMOJICHCTBUH.
13. Coxpanenue UMMysbca Mpu a0COIOTHO YIPYTOM B3aMMOJICHCTBHUH.
14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.
15. CoxpaneHnue MeXaHU4ECKOW SHEPTUU MPU CBOOOTHOM MaICHUU.
16. CoxpaHneHue MexaHU4eCKOW SHEPTUH MPH JBIKEHUH Tella MO IeHCTBUEM MPYKUHBI.
Jlabopamopusie pabomot u onvimol.
1. KoHcTpynpoBaHue TpakTa UIsl pa3roHa U JAIbHEWUIIEro PaBHOMEPHOTO JBMKCHHUS
LIapUKa WU TEJIEKKH.

2. OmpeneneHue cpeJHEd CKOPOCTH CKOJIbKEHUs OpycKa WJIM JBMXKEHHS IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue yCKOpPEHUs Tejda NpPU PAaBHOYCKOPEHHOM JBM)KEHUHU 110 HAKIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4aJIbHOU CKOPOCTH.

5. IlpoBepka rumoTe3bpl: €CIM NpPU PABHOYCKOPEHHOM JIBWXKEHUUM O€3 HavaJbHOM



CKOPOCTH IIYTU OTHOCATCA KaK pAan HEYETHBIX Yuceii, TO COOTBCTCTBYIOIIHC
MMPOMCXKYTKH BPEMCHH OJIMHAKOBBI.

6. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHUA CKOJBXCHHA OT CHJIBI HOPMAaJbHOI'O
JaBJICHH.

7. Omnpenenenue K0IPPUIMCHTA TPSHHS CKOJIBKCHHUS.
8. Omnpenenenne KECTKOCTH MPYKUHBI.
9. Ompenenenrie pabOTBl CHIBI TPEHUS TP PABHOMEPHOM JIBWKCHHH TeJa IO

TOPU30HTAIBHOM IIOBEPXHOCTH.
10. Ompenenerre pabOTHI CHIIBI YIIPYTOCTH TIPU TMOABEME Tpy3a C HCIOJIH30BAaHUEM
HETIOIBUYKHOTO U TIOJIBMIKHOTO OJIOKOB.

11. V3ydeHue 3ak0Ha COXpAHEHUS SHEPTHHU.

Pa3znen 9. Mexanuveckne KoJ1e0aHNUs U BOJIHBI.

KonebarenbHoe nBmwkenne. OCHOBHBIC XapaKTEPUCTHKW KOJEOaHWM: MEpHOJ, 4acToTa,
aMIMTyna. MareMatudeckKuil M NpPYKMHHBIM MasTHUKM. lIpeBpamienne »Heprum Ipu
KOJIeOaTeIbHOM JIBIKCHHH.

3aryxatomue kojebanus. BeiHykaeHHbIe Konebanus. Pesonanc. MexaHn4eckue BOJIHBI.
CpoiicTBa MexaHnueckux BoJIH. [IpomonpHbIe U TIoepeyHbie BOIHBI. J[JInHA BOJHBI M CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHU4YeCKHe BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. MHppa3Byk u ynbTpa3ByK.

emoncmpayuu.

Ha6nronenune konebanuii T Mo 1eWCTBUEM CHITBI TSHKECTH M CHIIBI YIIPYT'OCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenue mpoJ0JabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habnonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMATUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U NEPHOJIa KOJIeOaHHH MPY>KUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHMOCTU IEpHOJA KOJeOaHUM IMOABEIIEHHOTO K HUTU Ipy3a OT

JUIMHBI HATH.

4. WccnenoBaHue 3aBUCUMOCTH IepHOJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. IlpoBepka HE3aBUCMMOCTU IepHOJa KoJieOaHWH Ipy3a, MOJBEUICHHOIO K HUTH, OT

Macchl Ipy3a.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpHOJa KoJeOaHUW MPYKUHHOTO
MasITHUKA OT MaccChl I'py3a U KECTKOCTU MPYKHUHBI.

7. VI3amepeHue ycKopeHUs: CBOOOIHOTO Ma/ICHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.

DIEKTPOMarHUTHOE MOJie. DJIEKTPOMATrHUTHBIE BOJHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJiH. [lIkana 35eKTpoMarHuTHBIX BOJH. Vcronb30BaHre 3J€KTPOMArHUTHBIX BOJIH VISl COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BouHOBBIE CBOIICTBA CBETA.

Jlabopamopusie pabomot u onvimol.

1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3znen 11. CBeToBLIE ABJICHNUS.

JlyueBass moxenb cBera. Mcrounuku cBeta. [IpsmoimHeliHOE pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTPa)KEHHUS CBETA.

[Ipenomiienne cBera. 3aKoH mpenomiieHus cBeTa. [lodHOe BHYTpeHHee OTpaK€HUE CBETa.

oA wWN R



Hcnosib30BaHNE NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHUYECKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtmueckass cuctema (oToamnmapara, MHKPOCKONA U
Tesneckona. ['na3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel HptoToHa. CrioskeHUe CIIEKTPaIbHBIX [[BETOB.
Jucnepcus csera.

Jemoncmpayuu.

[IpssMOnMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue nzo0pakeHl B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuil CBETOBO/I.

Xox mydeil B coOuparoiieil TnH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIBIO JIUH3.

[Ipunnun neiictBus ¢poroanmnapara, MUKpPOCKOTIa U TEJIECKOIIA.

10 Mopnens riasa.

11. PaznoxxeHue 6e10T0 CBETA B CIIEKT.

12. Tlomydenue GeIOTO CBETA TP CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPa)KEHUSI CBETOBOTO JIyya OT yrija MajaeHusl.
2. H3ydeHue xapakTepUCTHK H300paXEHHS IPEMETa B TTIOCKOM 3epKalle.

3. HccrenoBanme 3aBHCUMOCTH yIJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MajaeHus Ha
IPaHHULIE «BO3IyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAFOIIIEH JINH3BI.
OnBITHI IO PA3JI0KEHUIO OEI0T0 CBETa B CIEKTP.

OnpITEl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJEHUHM 4Yepe3 IBETOBBIC
(bUITBTPHI.

Pa3nen 12. KBanToBbIe ABJICHUS.

Omnwiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjouieHre ceera aroMoM. KBautel. JInHeiuaTble CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sjpa.
Hyxinonnas moxens aromsHoro siapa. M3otomsl. PaanoaktuBHble mnpeBpamienus. I[lepuon
MoJIypacnaa aTOMHBIX siJiep.

SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsA0BOTO U MAacCOBOIO YMCE. DHEPTUs CBS3H
aToMHbIX saep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHust sjaep. Vcroynuku
sHepruu ConHIA U 3BE3I.

Snepnas sHepretuka. JlelicTBHS paOaKTUBHBIX U3TYYCHHUI HA KUBBIE OPTraHU3MBI.

Hemoncmpauuu.

CrieKTphl U3IIy4eHUs U TOTJIOMICHHUS.

CrieKTpsl pa3IUYHbIX T'a30B.

CrnexTp BoAopo/a.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Peructpanus nzny4eHnus NpupoJHbIX MUHEPAJIOB U IIPOIYKTOB.

./Iaﬁopamopnble paoomul u onvimol.

1. HaOmo/ieHue CIUTOMIHBIX M TMHEWYATBIX CIIEKTPOB U3ITyUEHHUS.

2. HccrnenoBanue TPeKOB: M3MEPEHHE SHEPrUM YacTUIBI MO TOPMO3HOMY IyTH (T10
¢dororpadusim).

3. U3mepeHue paguoakTUBHOTO (OHA.

IloBTOpPHTENIBLHO-00001IAOIIINI MOLYIb.

[ToBTOpUTENBEHO-0000MIAIONMIT  MOIYNb  NpeAHa3HAa4eH Ul CHCTEMaTH3allud U
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0000111eHUsT TPEIMETHOTO COJICPYKAHMS U OTIBITA JIESITETLHOCTH, IPHOOPETEHHOTO MPH U3yYCHUU
BCEro Kypca (pu3mku, a Taxke IS MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeET.

[Ipy wu3ydyeHMM [AHHOTO MOJYJS pEalu3yloTCd M CUCTEMATHU3UPYIOTCS  BU[bI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTCs JOCTHIKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HopMUpyeTCs eCTECTBEHHOHAaydHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBICHUH MPUPOAbI M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUYECKHE SBICHHS, HPUMEHSS IOJyYCHHBIC 3HAHMS,
pelarh 3a/1a4u, B TOM YHUCJI€ KaYECTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[IpyHIHMNIMAIBHO EATEIPHOCTHBIN XapaKTep AAHHOTO pasjiera pealn3yercs 3a CYET TOro,
9TO 00y4JarouIrecs BBIOIHAIOT 33aHNUs1, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE MOJYYEHHbIX 3HAHUI PaclioO3HaBAaTh U HAYYHO OOBICHATH (PU3NYECKUE SBICHUS
B OKpY)Karolllel MpUpoJie U NOBCEIHEBHOM KU3HH;

HCII0JIb30BAaTh HAyYHbIE METOJIbl MCCIEAOBaHMS (PU3NYECKUX SIBJICHMUH, B TOM 4MCIE AJIs
MIPOBEPKHU TMIIOTE3 U MOJTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4HbIE OCHOBBI HamOojee Ba)XKHBIX JOCTHUKEHUN COBPEMEHHBIX TEXHOJOIHH,
HanpuMep, MPAKTUYECKOTO HCIOJb30BaHUS PA3IUYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUIOB SHEPTUH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
N3ydyenue ¢u3ukun Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs HamlpaBieHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPECAMETHBIX U MMPEAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.
B pesynpraTe wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO O0OIIero oOpa3oBaHUS Y

obOy4arorierocst OynyT chopMUPOBaHBI CIAEAYIONINE TUIYHOCTHBIC PE3YIbTAThl B YACTH:

e 1) maTpHMOTHYECKOr0 BOCIIUTAHMS:

® - MPOSIBJICHWE WHTEpPECca K UCTOPUH M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (DU3UUIECKOM
HayKH;

® - [[EHHOCTHOE OTHOUICHHE K TOCTHKEHUSIM POCCUICKUX yUEHBIX-(DU3UKOB;

e 2) rpaskIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

® - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYX/I€HUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po0ieM, CBA3aHHBIX C PAKTHYECKUM MIPUMEHEHUEM JAOCTHKEHUN (DU3HKY;

® - OCO3HAHHE BaXHOCTU MOPAIbHO-ITHUUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

e 3)3cTeTHYECKOro BOCIIMTAHMSA:

® - BOCHPUATHE ICTETHYECKUX KAa4eCTB (PU3MYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

® - OCO3HAHHME IIEHHOCTH (U3NYECKOW HAyKHM KaK MOIIHOTO HMHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHsI TEXHOJIOT U, BayKHEHIIIEH COCTABISIONICH KYIbTYPbI;

® - pa3BUTHE HAYYHOU JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEOBATENBCKOM IESATEIbHOCTH;

¢ 5) ¢popMupoBaHHs KYJIbTYPbI 3I0POBbSI H IMOIMOHAILHOI0 0J1aArONOJIYy HUsI:

® - OCO3HaHME LIEHHOCTH Oe30macHOro obpa3za *HM3HH B COBPEMEHHOM TEXHOJOIMYECKOM
MHpE, BaKHOCTH TMpaBWI O€30MacHOrO TMOBEJACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

e - copMHUPOBAHHOCTh HaBBIKA pedIeKcuu, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKoTo
JKe TpaBa y APYroro 4enoBeKa;

e 06) TPYZ0BOIO BOCIINTAHMSA:

® - aKTHBHOE y4acTHe B PEIICHHUW MPAKTUYECKHX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTeNbHOM
OpraHW3allii, TOopoJa, Kpasi) TEXHOJOTHYECKOW W COIMANbHOW HAMpaBICHHOCTH,
TpeOYIOMMX B TOM YHCIIe U PU3NIECKUX 3HAHUK;

® - UHTEpPEC K MPAKTHUECKOMY U3YUCHHIO MPO(ECCHil, CBI3aHHBIX C (PU3HUKOIA;



e 7) 3K0JIOTHYEeCKOI0 BOCIINTAHMS:

® - OpHUEHTalUs Ha NpUMEHEHHEe (U3MYECKHX 3HAaHUM M pemeHus 3aaad B objactu
OKpY)KaIoIllel Cpelibl, MUIAHUPOBAHUS NOCTYIKOB U OLEHKU MX BO3MOXHBIX IOCIEACTBUM
JUISl OKPYKArOLEW CpeJibl;

® - OCO3HAHHUE INI00ATBHOIO XapaKTepa SKOJIOTrMYECKUX IPo0ieM U IMyTeH UX pelIeHHUs;

e §) aganTanuM K U3MEHSIOIIHUMCS YCJIOBHSIM COLMATbHON U NPUPOAHOI cpeabl:

e - noTpeOHOCTh BO B3aUMOJEWUCTBUU IPU BBHINOJHEHUH MCCIEAOBAHUA M MPOEKTOB
(bu3n4ecKoil HaNPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTUX;

® - [IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1€ATEIbHOCTD;

e - 1oTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHcie (OPMYIMPOBATH HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SIBICHUSX;

® - 0CO3HaHHE Ae(PUINTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEN B 001acTH (PUBHKHY;

® - [UIAHMPOBAHME CBOETO PA3BUTUS B MPHOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

® - CTPEMIIEHHE aHAJU3UPOBATH U BBISABIIATH B3aUMOCBSI3U NMPUPOIbI, OOLIECTBA U SKOHOMHUKH,
B TOM UYHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OIICHKAa CBOMX JECWCTBUM C Y4E€TOM BIHUSHHUS Ha OKPYKAIOLIYI0 CpPEIy, BO3MOXHBIX
ri100aILHBIX MTOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI
B pesynpTaTe OCBOGHHS MporpaMMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyd4aromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIFOUAIONUE TIO3HABATCIIbHBIE YHUBEPCAIbHBIC Y4YeOHBIC JICHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCcajbHbIe yueOHbIE IeUCTBUSA, PETYISTUBHbBIE YHUBEPCaIbHbIE yUeOHbIE T1eHCTBUS.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBrble 1ornyeckue 1eMcTBUSA:
® BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 00BEKTOB (SBJICHUN);
® yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBaHUS 1Ji1 0000UIEeHUS U
CpaBHEHUS,
® BBLISIBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIOJICHUSX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBISIBIISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M NpPHU H3Y4YEeHUU (GU3NYECKUX SIBIICHUN H
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJIb30BAaHUEM JEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aK/IIO4YE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSITEIILHO BBIOMpATh CIOCOO pelieHus y4eOHOW (Gu3ndeckoi 3amaun (CpaBHEHHUE
HECKOJIbKMX BapUAHTOB peEIIeHHs, BbIOOpP Hauboliee MOIXOAIIEr0o ¢ Yy4&€ToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBareibckue 1eiCTBUS:
® 1ICITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;
® [I[POBOJIUTH MO0 CAMOCTOSATEIHHO COCTABJICHHOMY IUJIAHY OIIBIT, HECIOXKHBIA (PU3NUECKHI
9KCIIEPUMEHT, HEOOIbIIIOE HCcCTeI0BaHNe (PU3UUECKOTO SIBICHHUS,
® OIICHMBATh HA MPUMEHHMOCTh M JIOCTOBEPHOCTh WHGOpPMAIMIO, TOIYYCHHYIO B XOJIe
HCCIIETOBAHUS HIIN DKCTIEPUMEHTA,;
® CaMOCTOATENBHO (POpMyYIHpOBaTH 0OOOIIEHHS U BBIBOJIBI IO Pe3yabTaTaM MPOBEIEHHOTO
HaOIO/IEHUS, OTIBITA, UCCIICIOBAHMS,
® [I[POTHO3UPOBATh BO3MOXKHOE JAaibHElIIee pa3BuTHe (PU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undopmanueii:
¢ [IPUMEHATh PA3JIUYHBIE METOJbI, MWHCTPYMEHTHI W 3alpoChl MpPU IMOUCKE U OTOOpE
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (pr3ndeckoit 3a1auu;
® AHATM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HMH(OPMALUIO PA3THMYHBIX
BUJIOB ¥ OPM TMpeACTABICHUS;



® CAaMOCTOATEJIBHO BBIOMpATh ONTHMAJIbHYIO (OpMY TMpeacTaBleHUs WHPOPMAIMU U
WUIIOCTPUPOBATh peElIaeMble 3a/adll HECJIOXKHBIMU CXEMaMHM, AUarpaMMaMH, HHON
rpaduKoif 1 ©X KOMOMHAITHSIMH.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHble JeilicTBUA:

®B X0J¢ OOCYXKIeHHS YUeOHOrO MaTepuasia, pe3yJabTaTOB Ja0OpaTOPHBIX paboOT U
IIPOEKTOB 3aJjaBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOI TeMbI U BBICKAa3bIBaTh UJEH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHne 01aroKenaTelbHOCTH OOIeHHS;

®COIIOCTABIATh CBOM CYXKIEHHMS C CYXKJIEGHUSMM JpPYrUX YYaCTHUKOB JIMaora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

® BEIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

eIyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJIHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTa);

® [IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHJIMBUIYaIbHONW pabOThl Ipu
pelIeHNH KOHKPETHON (pr3nueckoil mpoOiemsl;

®[I[pUHUMATh 1€JIM COBMECTHOM [ESATENIbHOCTH, OPraHU30BbIBATh JEHUCTBUA MO €€
JOCTHKEHHIO: PacpeeNiAiTh poJid, 00CYKIaTh MPOLECCHl U PE3YNIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

® BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTas KAadeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPJIUHUPYS CBOU JACUCTBUS C APYTUMU YJIEHAMU KOMAaH/IbI;

® OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaibHbIEe YUeOHbIE 1€l CTBUA
Camoopranuszanms:

® BBISIBJIATH NTPOOJIEMBI B )KM3HEHHBIX U Y4EOHBIX CUTYalMsIX, TPEOYIOIIMX Ul pEIICHUs
(bM3UYECKUX 3HAHU;

® OPUEHTUPOBATHCSI B PA3IUYHBIX MOAXOJAX NPHUHATUSA pelleHud (MHIUBHUAYyalbHOE,
MIPUHATHUE PELICHHs B TPYIIE, IPUHATHE PEIIEHUH IpyNoi);

® CaMOCTOATENIBHO COCTABJIATh AJITOPUTM pELIeHUs (U3MYECKOH 3ajaud MM IUIaHa
UCCIIEIOBAaHUS C Y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh IpeAJaraeMble BapuaHThl peLeHUH;

e fie71aTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILCHHE.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:

® 71aBaTh a/ICKBATHYIO OLIEHKY CUTYyallMH U NpeasaraTh MjaH €€ U3MEHEHUS;

® OOBSCHATH NMPUUYUHBI JOCTHKEHUS (HEAOCTHXKEHMs) PEe3y/IbTaTOB AEATEIBHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUSI MJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIINXCS
CUTYallUii, yCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJbTaTa LEJIU U YCIOBHSIM;

® CTaBUTH ce0s1 HA MECTO JIPyroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCHHM Ha HAy4HYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

®IpHU3HABATh CBOE MpaBO Ha OIIMOKY INpU pelleHud (QU3MYECKUX 337ad WM B
YTBEP)KJCHUAX Ha HAy4YHbIE TEMBI U TAKOE XK€ MPaBo JAPYyroro.

NPEJMETHBIE PE3YJIbTATbBI
K xoHiy oOyueHust B 9 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0OyUAIOIUXCS YMEHHUI:
®IICIIOJIb30BATh IIOHSATHA: CUCTEMA OTCYETA, MaTepHalibHas TOYKa, TPaeKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBMKEHUS, nedopmanus (yrnpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEpPErpy3KH, LIEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTrO Tela, paBHOBECHE,



MEXaHMYeCKue KoiebaHus ¥  BOJIHBL, 3BYK, MH(QPa3Byk H  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, HIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh H
JaTbHO30PKOCTh, CHEKTPhl HCIYCKaHWS M TOTJIONmeHHs, anbda, Oera- M Tamma-
U3JIy4eHUs, U30TOIBL, SIEPHAsl SHEPreTHKA;

epa3nuuaTh SBJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBMKEHHUE, CBOOOJHOE MaJIECHUE TeJl, PABHOMEPHOE
JIBUKEHHE [0 OKPYXHOCTH, B3aUMOJCHCTBHE TeJ, PEaKTUBHOE JBW)KECHHUE,
KosiebaTenbHOe JIBM)KEHHE (3aTyXalollie W BBIHYXACHHBIC KOJIOaHWs), PE30HaHC,
BOJIHOBOE JBM)KEHHME, OTPAXEHUE 3BYKa, MPSMOJIMHEHHOE paclpoCcTpaHEHUE,
OTpa)XCHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3JI0KEHHE
0eoro cBeTa B CIEKTP M CJIOXKEHHE CHEKTPaJbHBIX LIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAs PaJUOAKTHUBHOCTh, BOZHUKHOBEHHUE JIMHEWYATOrO CIIEKTpa H3ITyYEHHUS)
[0 OMHCAaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHUX
naHHoe (PU3UUECKOE SIBIICHHE,

® pacro3HaBaTh IPOSIBJIEHUE WM3YYEHHBIX (U3NYECKUX SIBIIEHUH B OKpY)KarolleM Mmupe (B
TOM 4Hcie (U3NYECKUE ABJICHUS B MPUPOJIE: MPUIUBLI U OTIUBBI, JBUKEHHE TUIaHET
ConHeuHOM cucTeMBbl, pEaKTUBHOE JIBHKEHHE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHEe BOJIHBI, ILYHaMH, 5XO, IIBETa Tell,
ONTUYECKUE  SBJIEHUS B  MpUpOAE, OHOJOTMYEecKoe  JeHCTBHUE  BUAMMOIO,
yIbTPaHOIIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIM PaJIMOAKTHUBHBIN
(oH, KOCMHYECKHE JIy4H, PaTUOAKTHUBHOE H3IYY€HHE TMPUPOJHBIX MHHEPAJIOB,
NecTBHE palMOaKTUBHBIX M3JIYY€HUN Ha OpraHU3M 4ejoBeKa), IPU 3TOM MEePEBOINUTH
MPAKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBICHUH;

® OIIMCHIBATh U3yUEHHBIE CBOMCTBA Tel W (pU3MUECKUe SBICHUS, HUCIOJIBb3YS (U3NYECKUE
BEJIMYMHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh Tella MPH HEPaAaBHOMEPHOM JBM)KCHHH,
YCKOPEHHE, MEPEMEIIECHNE, TyTh, YIJI0Bas CKOPOCTb, CHJIA TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTrO MaJeHMs], BEC Tejla, UMITYJbC Tella, UMITYIIbC
CHJIbI, M€XaHH4ecKas paboTa U MOIIHOCTb, MOTEHIIMATIbHAS SHEPIHsl Teja, MOJAHIATOTO
HaJl IOBEPXHOCTBIO 3€MJIU, IOTEHIMAIbHAS SHEPIHs CKATON MPYKUHBI, KHHETUYECKAs
SHEeprusi, MOJIHAS MeXaHW4ecKas SHeprusi, Mepuoj M YacToTa KoJieOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTbh CBETA, MOKAa3aTelb IPEIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCHOJIb3YEMbIX
BEJTMYMH, OOO3HAUYEHUA M EIUHHIBI (U3NYECKHX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEJIUYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIIUYUH;

® XapaKTepH30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS M MPOIECCHI, MCMOJb3ys 3aKOH
COXpPaHEHUsl 3HEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI CYHEPIIO3ULUU CHIL,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHbl OTpPAXXEHUs M IPEJIOMIICHHS CBETa, 3aKOHBl COXPAHEHHS 3apsIoOBOTO U
MAacCOBOIO 4YHMCEJI MpHU SAEPHBIX peakUMsX, MOpU STOM JaBaThb CIOBECHYIO
(opMyYITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

® 00BACHATDH (PU3NYECKUE TPOIIECCHl U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE CUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH NPUUYMHHO-CIEACTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHE M3 2—3 JIOrMYECKMX IaroB C OMOpoil Ha 2—3 W3y4YEHHBIX
CBOMCTBA PU3NUECKUX ABICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiaTth pacy€THble 3a/aun (OMUparoUIecs Ha cUcTeMY U3 2—3 ypaBHEHHI), UCTIONb3Ys
3aKOHBI U (OpMyJBl, CBSI3bIBarOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a
yCIOBUS 3aJayd 3allUChlBaThb KpaTKOE YCIOBHE, BBIABIATH HEAOCTAIOLIME WU
M30BITOYHBIE JIaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE Ul PELICHHUS,
MIPOBOJUTH pacuy€Tbl W OLIEHUBATH PEATUCTUYHOCTH IMOJYYEHHOTO 3HAUYEHUs
($u3n4ecKOil BETUUNHBL;



® pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PELIUTH IPU MOMOIIN (PHU3UIECKUX METOIOB,
UCTOJb3Yysl OINUCAHWE WCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE IPEIIOJI0KEHNUE,
OILICHUBATh NPAaBUJIBHOCTH MOpPSAKA MPOBEACHUS HCCIEIOBAHUS, NeNaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUH U OTBITOB;

® [IPOBOJIUTH OIBITHI TIO HAOFOICHUIO (PU3UIECKHX SBIICHUH WM (PU3NICCKUX CBOUCTB TeEIl
(u3ydyenue BTOporo 3akoHa HBIOTOHA, 3aKOHA COXPAaHEHHs JHEPrUH, 3aBUCHUMOCTH
nepro/ia KoJIeOaHU i MPY)KUHHOTO MAasITHHKA OT MAcCChl TPy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYAbl MAJIBIX KOJIEOaHHUH, MPSIMOJIMHEHHOE PacIipoCTpaHeHNE
CBETa, pa3lio’KeHUe OeNoro CBeTa B CIHEKTpP, M3YYCHHE CBOWMCTB H300paKEHHS B
IUIOCKOM 3€pKajieé M CBOMCTB H300pakeHUs IMpeaMeTra B coOuparomei JIuH3e,
HaOJIO/IGHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HM3IYYEHHUs): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMSI, OTIMCHIBATH XOJI OTIBITA U
€ro Pe3yJIbTaThl, JOPMYITHPOBATEH BHIBO/IBI,

®IPOBOJIUTH TPH HEOOXOJWMOCTH CEpPHUI0 TPSAMBIX HW3MEPEHUH, OMpeNeNsis CpeaHee
3HauUeHUE U3MepsieMOl BeIMYMHBl ((POKYCHOE pacCTOSIHHME COOMparolieil JUH3bI),
000CHOBBIBATH BHIOOP Crioco0a n3MepeHust (M3MEPUTETHLHOTO TTPHO0pa);

® IPOBOJIUTH HCCIICIOBAaHUE 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH C HCIOJIH30BAHUEM
MPSMBIX HM3MEPEeHUU (3aBUCUMOCTh TIYTH OT BPEMEHH TIPH PABHOYCKOPESHHOM
JBIDKEHUH 0€3 HadalbHOW CKOpOCTH, Tiepuoja KojeOaHWid MaTeMaTHYeCKOTO
MasTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yIjla OTPa)XCHHS CBETa OT yrja MaJCHUS U
yria TpeNOMIICHUS OT yIJia MaJeHus): TUTAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHpPOBATh pe3yJIbTaThl TOJTYYEHHOW 3aBHCHMOCTH
(U3HYECKUX BEITUYHMH B BUJC TAOMWIl M TpadUKOB, JeiaTh BBIBOJBI MO pPe3yabTaTaM
HCCIIEIOBAHUS;

®[IPOBOJIUTH KOCBEHHbIE HW3MEpPEHUS (PU3NYECKHX BEIMYUH (CPEAHSAs CKOPOCTh H
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOTHOTO MaJeHMUS,
KECTKOCTh TPYKUHBI, KOAQDUIIMEHT TPEHUsI CKOJBKCHHS, MEXaHWMYecKas padoTa H
MOIIIHOCTh, YacTOTa W Tepuoja KoJeOaHWi MaTeMaTHYeCKOro U MPYKMHHOTO
MAasTHUKOB, ONTHYECKas CHJIa COOMpAIOMICH JIMH3BI, PATUOAKTUBHBIA  (POH):
IUIAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH
U3MepeHus, cleAys MPeNIOKEHHOW MHCTPYKIMH, BBIYHMCISATh 3HAYCHHE BEIMYMHBI U
aHAJIM3UPOBATh TMOJYYEHHBbIE pe3yabTaThl C Y4E€TOM 3a/laHHOM MOTPEUIHOCTH
U3MEPEHHUI;

ecoOMIOATh MpaBWJIa TEXHUKKM Oe3omacHoCTH Mpu  paboTre ¢  J1abOpaTOPHBIM
000pyI0BaHHUEM;

® pa3IMyaTh OCHOBHBIC MPU3HAKHU U3YUYECHHBIX (DU3MUECKUX MOJIENeH: MaTepralibHas TOUKa,
abCoNMIOTHO TBEPAOE TEJNO, TOYEUHBIM KMCTOYHHUK CBETa, Jy4, TOHKas JIUH3a,
IJIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO Spa;

® XapaKTepU30BaTh MPUHIIMIIBI ACHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHHUUECKUX YCTPOUCTB
C Omopod Ha HUX OmNHCaHUsA (B TOM 4YHCIE: CHOUAOMETP, NaTYUKH TMOJOKEHUS,
PacCTOSIHUA U YCKOPEHHUs, paKeTa, 3X0JI0T, OYKU, IEPUCKOI, oToanmapaT, ONTHIECKHUE
CBETOBOJIbI, CIEKTPOCKOM, J03UMETp, Kamepa BuiabcOHa), HCHONB3ysd 3HAHUS O
CBOMCTBaxX (PU3MUYECKUX ABICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

® IICTI0JIb30BAaTh CXE€Mbl U CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKHX YCTPOMWCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKHX IPOLIECCOB IMPH PEIIeHHH y4eOHO-
MPAKTUYECKUX 3a/1ay, ONTHYECKUE CXEMBI JJISi MOCTPOEHUSI M300paKEHU B MIIOCKOM
3epKajie ¥ coouparonieil TuHse;

®[IPUBOJIUTh MPUMEPHl (HAXOAUTH WHPOPMAIMIO O TPUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUsl (DM3MUECKUX 3HAHWM B TOBCEIHEBHOW JKH3HU IJIs OOecreueHus
0e30MmacHOCTH TpHU OOpalieHnH ¢ TpudopaMud U TEXHHUYECKHUMH YCTPOWCTBAMH,
COXpAaHEHHs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYyKarollen cpene;



® OCYIIECTBIIATh TOUCK HWHpopManuu (uzndeckoro coaepxkanus B VHTepHeTe,
CaMOCTOSTENILHO (OPMYIIUPYST IMOMCKOBBIM 3ampoC, HAXOJUTh IIyTH OIpPEaeTICHHs
JOCTOBEPHOCTH TIOJy4€HHOW HH(GOpMAIlMM HAa OCHOBE HUMEIOIIMXCA 3HAHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

® IICII0JIb30BAaTh MPU BBINOJIHEHUN Y4E€OHBIX 3aJaHUM Hay4HO-TIOMYJSPHYIO JUTEpaTypy
(U3NYIECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NMPHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGOpMAIK U3
OJIHOYM 3HAKOBOM CHCTEMBI B IPYI'yIO;

® Cc03/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOIICHUsI Ha OCHOBE MH(OpMAINH U3
HECKOJIbKUX HCTOYHHUKOB (PM3MUECKOTO COJICp)KAaHUsS, IyOIMYHO TPEACTaBIATH
pe3ynbTaThl MPOEKTHOW WM HCCIEA0BATEIBCKON AESITENBHOCTH, IIPU 3TOM I'DAMOTHO
WCIIOJIb30BAaTh W3YYEHHbIN NOHSTUHHBIM ammapar HM3y4aeMmoro pasjena (QU3uKd u
COINIPOBOKJATh BBICTYIUICHHE IIPE3€HTallMeld ¢ y4E€TOM OCOOEHHOCTEH ayIuTOpHH

CBEPCTHHKOB.
PACIIPEJIEJIEHUE YYEBHBIX YACOB
Koun4yecTBo yacos
Ne HanmeHoBaHMe pa3jae/ioB U TeM
w/n nporpaMmb Beero Konrpoasnbie | IlpakTnyeckue
padoThI padoThl
Paznea 1. Mexanuveckue siBJeHUs
11 MexaHu4eckoe ABUKEHUE U CIIOCOOBI 10 1
€r0 OIMCAHUS
1.2 Bsaumoneiictsue Ten 20 1 3
1.3 3aKOHBI COXPaHCHUSI 10 3
Hroro mo pazgeny 40
Pa3nen 2. Mexannyeckue K0J1e0aHUS U BOJHBI
2.1 MexaHnnyeckue KoyieOaHus 7 3
2.2 MexaHu4ecKue BOJTHBI. 3BYK 8 1 3
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJEKTPOMArHUTHOE TIOJIE U 6 9
AJIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
4.1 3aKOHBI pacCIpOCTPAaHEHHUs CBETA 6 2
4.2 JIuH3BI U oNITHYECKUE TPHOOPHI 6 3
4.3 PaznosxeHue 6enoro cBeTa B CEKTP 3 2
Utoro no pazneny 15
Pa3nen 5. KBanToBbIe siBJ1eHHS
51 Hcnyckanue U MOrioIeHue cBeTa 4 1
aTOMOM
5.2 CrpoeHne aTOMHOTO siipa 6 1
5.3 SAnepHble peakuu 7 1 1
Hroro no paszneny 17
Pa3nea 6. IloBTopuTe1bHO-0000 A0 M MOTYJIb
6.1 [ToBTOpeHue u 00o0IIEHNE COIePIKAHUS 9 9
Kypca ¢u3uku 3a 7-9 kiace




Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB ITO

ITPOTPAMME 102 27
TEMATHYECKOE IVIAHUPOBAHUE YUYEBHOI'O MATEPUAJIA
Ne Hassanue tema O6mas | AyauropHa Yacsl
/11 yuyeOHas | s Harpyska | caMOCTOSIT
Harpyska €JIbHOU
paboThI
Pazjnen 1. Mexanuveckue siBJeHUs 40 11 29
1.1 | MexaHu4ecKoe IBUKEHHE U CIOCOOBI €ro 10 1 9
OMUCAHUSA
1. | Mexanudeckoe JaBMkeHUE. MarepuanbHas TOUKa 1 1
2. | Cucrema orcdera. OTHOCHTEIBHOCTh MEXaHUIECKOTO 1 1
JIBUKCHHUS
3. | PaBHOMepHOE IPSMOJIMHEWHOE JIBIKEHHUE 1 1
4. | HepaBHOMepHOE npsiMOJIMHEeHOE ABMkeHne. CpenHsis 1 1
Y MTHOBEHHAs1 CKOPOCTb
5. | llpsimonHeiHOe paBHOYCKOPEHHOE JBUXKEHHUE. 1 1
Yckopenue
6. | CkopoCTh MIPSAMOJIHMHEHHOTO PABHOYCKOPEHHOTO 1 1
nsuxenus. ['paduk ckopoctu
7. | JJaboparopnas pabdota "OmnpezeneHne YCKOpEHUs Tena
MIPU PAaBHOYCKOPEHHOM JBIKEHUH 10 HAKJIOHHOU 1 1
JI0CKOCTH "
8. | CeoboxHoe nanenue teir. OnbiTe! I anuies 1 1
9. | PaBHOMepHOE IBMKEHHE TTO OKPYXHOCTH. [lepuos u 1 1
yacToTa oOpamenus. JInneliHas u yriaoBasi CKOPOCTH
10. | IleHTpOCTpEMUTEIBLHOE YCKOPEHUE 1 1
1.2 | B3zaumoaeiicTBue TEJI 20 6 14
11. | Ilepssrit 3akon HeroToHa. BexkTop critbt 1 1
12. | Bropoii 3akoH HeroToHna. PaBHOIelicTByIOIIAs crjia 1 1
13. | Tpernii 3axon Herotona. Cyneprno3unus cui 1 1
14. | Pemenue 3aa4 Ha MpUMEHEHHE 3aKOHOB Hbr0TOHA 1 1
15. | Cuuna ynpyroctu. 3akoH ['yka 1 1
16. | Pemenue 3aau no teme «Cuiia ynpyroctu 1 1
17. | Jlaboparopnas pabota «OnpeneneHne KecTKOCTH 1 1
TIPYKUHBDY
18. | Cuna TpeHus 1 1
19. | Pemenue 3ayma4 no teMe «Cuia TpeHHS 1 1
20. | JIJaboparophas pabota "Onpenenenue ko3hpuimenra 1 1
TPEHUs CKOJIbXKEHUs"
21. | Pemenue 3agau no teMme "3axonsl Herotona. Cuna 1 1
ynpyroctu. Cuia TpeHus"
22. | Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. 1 1
YckopeHue cBOOOAHOTO NaieHUs
23. | Kondepenuus "J[BuxeHnue Tex BOKpYT
rpaBUTallMOHHOTO LeHTpa (CosiHEeYHAs cucTEMA). 1 1
lanmakTukn"
24. | Pemenue 3agau o teMe "Cuiia TSOKECTH U 3aKOH 1 1

BCEMUPHOTO TSATOTEHUs"




25.

HepBaﬂ KOCMHUUYCCKasA CKOPOCTh. HesecomocTth u

1 1
NEPErpy3Ka
26. | PaBHOBecue MarepuanbHON TOUKH. AOCOTIOTHO
TBEpAOE Teo. PaBHOBEcHe TBEPAOTO TEa ¢ 1 1
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp
TSHKECTH
27. | PaBHOBecue MarepuanbHON TOUYKH. AOCOTIOTHO
TBEpOE Tes0. PaBHOBEcHe TBEPAOTO Tea ¢ 1 1
3aKpEIUIEHHON OChIO BpaleHusa. MoMeHT cuibl. LieHTp
TSHKECTH
28. | Pemenue 3amad mo reme "MomeHT cuibl. LleHTp 1 1
TsDKeCTH"
29. | IloxroToBka K KOHTPOJIBHOM paboTe MO TEME 1 1
"Mexannueckoe nBuxenue. Bzaumonelictsue ten"
30. | KonrpomsHas pabora o Teme "MexaHHUECKOE 1
nBrokenne. B3aumonerictsue ten'
1.3 | 3akoHbI cOXpaHeHUs 10 6
31. | Ummynbe Tema. IMIysibe CHUTBL. 3aKOH COXpaHEHHS 1 1
VMITYJIbCA. YTIPYTrO€ U HEYNIPYroe B3auMOJECHCTBUE
32. | Pemrenue 3ama4 mo teme "3aKOH COXpaHEHHSI 1
nMImynbca'
33. | Kondepennus "PeakTruBHOE NBWKEHUE B IPUPOIE U 1
TEXHHUKE"
34. | Mexanudeckas paboTa 1 MOIITHOCTH 1 1
35. | PabGoTa cuibl TSKECTH, CHITBI YIIPYTOCTH U CHJIBI 1 1
TPEeHHUS
36. | JlabopaTopHas pabora «OnpeneneHue paboThI CHITbI
TPEHUsI IPU PABHOMEPHOM JIBUYKEHUH TeJjia 110 1
TOPU30HTAIBHOM MOBEPXHOCTU»
37. | CBs3b 2HEepruu u padoThl. [loTeHIMaNbHAS YPHEPTUS 1 1
38. | Kunernueckas sHeprus. Teopema 0 KHHETHUECKOM 1 1
SHEPruu
39. | 3akoH coXpaHEHHs YHEPTUU B MEXaHUKE 1 1
40. | JlabopartopHnas pabota «/3ydeHue 3aKkoHa COXpaHECHHS 1
SHEPTUN»
Paszgen 2. Mexannuyeckue KoJ1e0aHUA U BOJHBI 15 10
2.1 | MexaHu4eckue KoJjieDaHHUsA 7 5
41. | KonebaTenbHOE NBHIKCHHUE U €T0 XapaKTEPUCTHKU 1 1
42. | 3aryxaromue KosuebaHus. BeiHyX/1eHHbIE KOJIeOaHus. 1 1
Pe3onanc
43. | MareMaTHueCKUil ¥ MPYKUHHBIA MasiTHUKU 1 1
44. | UccnenoBanue «3aBUCUMOCTH N€pHOAa KOJIeOaHUH OT 1 1
KECTKOCTH MIPY’KUHBI U MACCBI Ipy3a»
45. | IIpeBpalieHue SHEPrUX NP MEXAaHUYECKUX 1 1
KoJieOaHusIX
46. | JIabopatopHas pabota «OnpeseneHne 4acToThl U 1
nepro/ia KojebaHuil Mpy>KMHHOTO MasiTHUKA»
47. | JlabopatopHas pabora «IIpoBepka He3aBUCUMOCTH
nepuo/ia KojebaHuil rpysa, MoABEIEHHOTO K HUTH, OT 1
MAacchl Tpy3a»
2.2 | MexaHu4ecKkHe BOJHbI. 3BYK 8 5




48.

Mexannueckue BoJHBL. CBOMCTBA MEXaHUYECKAX

BoJH. [Ipo10sIbHBIC ¥ TIOTIEPEUHBIE BOJTHBI ! 1
49. | Kondepennus "MexaHHUECKUE BOJHBI B TBEPIOM 1
tene. CelicMUYECKUE BOJIHBI"
50. | 3Byk. PacipocTpanenue u oTpaxeHUE 3ByKa 1 1
51. | UccnenoBanue "HabmoneHne 3aBUCUMOCTH BBICOTHI 1 1
3ByKa OT 4aCTOTHI"
52. | I'poMKOCTb 3ByKa ¥ BBICOTA TOHA. AKYCTHUECKUN 1 1
pEe30HaHC
53. | Kordepennus "YapTpa3Byk u nHOPa3BYK B IPUPOIE 1
Y TeXHUKE"
54. | TloaroToBka K KOHTPOJILHOM paboTe no Teme "3aKoHbI 1 1
coxpaHeHus. MexaHn4eckue Kojaebanus 1 BOJHbI"
55. | KontposbHas paboTa o Teme "3aKoHbI COXpaHEHUSI. 1
Mexanudeckue KojaebaHusi ¥ BOJHBI"
Pazjen 3. DiiekTpOMarHuTHoe noJie u 6 4
3JIEKTPOMATHUTHBIE BOJTHbBI
3.1 | DJIeKTPOMArHUTHOE M0JIe U J1eKTPOMArHUTHBIE 6 4
BOJIHBI
56. | DIEKTpOMAarHUTHOE MOJIe. DICKTPOMATrHUTHBIC BOJTHBI 1 1
57. | CBoMCTBa 3J€KTPOMArHUTHBIX BOJIH 1 1
58. | Koudepenrus "llIkana 31eKTpOMarHuTHBIX BOJIH.
Hcnonb30BaHue 3I€KTPOMArHUTHBIX BOJIH JIJIs1 1
COTOBOM cBsI3K"
59. | UccnenoBanue "M3yueHne CBOWCTB
AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIbIO MOOUIILHOTO 1 1
tenedona"
60. | Pemenue 3a1au Ha OMpeIEICHUE YaCTOThI U JUTHHBI 1
AJIEKTPOMArHUTHOM BOJTHBI
61. | DnexkrpomaruutHas npupoja ceta. CKOpoCTh CBETa. 1 1
BosiHOBBIE CBOIICTBA CBETA
Pasnen 4. CBeToBbIe AIBJICHUSA 15 8
4.1 | 3akoHbI pacnpocTpaHeHHsl CBeTa 6 4
62. | Ucrounuku cBera. [IpsmMonuHeitHOE pacripocTpaHeHre 1 1
ceeta. 3atmenust Connua u JIyHel
63. | 3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3aqau Ha 1 1
MIPUMEHEHHE 3aKOHA OTPAKEHHSI CBETa
64. | Ilpenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA 1 1
65. | [lomHOE BHYTpeHHEE OTpa’KEHUE CBETA.
Hcnonb3oBaHue NOJHOTO BHYTPEHHETO OTPaKEHHUS B 1 1
OTNITUYECKUX CBETOBOIAX
66. | JlaboparopHnas pabota "HMccnenoBaHue 3aBUCUMOCTH
yria MpeJoOMIICHHs CBETOBOTO JIy4ya OT yIJia MajeHus 1
Ha I'paHulle "BO3yX-CTEKIO"
67. | Kondepenuus "Mcnosnb3oBaHue NOIHOTO
BHYTPEHHETO OTPAKEHHUSI: CBETOBOIbI, 1
ONTHUKOBOJIOKOHHAS CBSI3b"
4.2 | JIuH3bl M onTHYECKHE TPUOOPBI 6 3
68. | JIunzpl. OnTuyeckas cuiia JHMH3BI 1 1
69. | IlocTtpoenne n300paXkeHUi B JIMH3AX 1 1
70. | JJaboparopHas pabota "Onpenenenue GOKyCHOTO 1




paccTOsIHUS M ONITHYECKOM CHIIbI coOMparoniei TuH3b1"

71. | Kondepennus "Ontudeckue JIMH30BbIE TPUOOPHI" 1
72. | I'ma3 xak onTHyeckas CUcTema. 3peHue 1 1
73. | Kondepenuus "Jledextsl 3penns. Kak coxpanuts 1
3peHue"”
4.3 | Pazyio:keHne 6eJI0ro cBeTa B CIEKTP 3 1
74. | Paznoxenue 6en0ro cBeta B CeKTp. OIBITHI
Herotona. CnoxeHue crieKTpajbHbIX [[BETOB. 1 1
Jucnepcus ceera
75. | JJaboparoprast pabota "OIBITEI IO PA3JI0KCHUAIO
0eJI0T0 CBETa B CHEKTP M BOCIPHUATHIO IIBETA 1
MPEIMETOB TIPU MX HAOIIOICHUN Yepe3 IIBETOBBIC
¢bunbTpe!"
76. | Ilpaktukym "BomHOBBIC CBOMCTBA CBETA: TUCTIEPCHS, 1
untepdepentus u qudpaxuus”
Paspnen S. KBaHTOBBIC sIBJICHHS 17 11
5.1 | UcnyckaHnue ¥ norJonieHue cBeTa aTOMoOM 4 3
77. | OnbiTel Pe3epdhopra u niuaHeTapHas MOJIENIb aToMa 1
78. | Iloctynarer bopa. Monens aroma bopa 1
79. | Mcmyckanue ¥ MOTJIONIEHNE CBeTa aTOMOM. KBaHTHI. 1
JIunelyaTele CIEKTPBI
80. | Ilpaktukym "HaOmroeHue CrieKTpoB UCITyCKaHus" 1
5.2 | CTpoeHune aTOMHOIO siipa 6 4
81. | PagmoakTUBHOCTE M €€ BUIBI 1 1
82. | Crpoenue aromHoro siapa. Hyknonnas moaens 1 1
83. | PagmoaktuBHbIC peBparieHus. M3oTomsl 1 1
84. | Pemenne 3agau o teMe: "PagnoakTuBHEBIE 1
npeBpaieHus"
85. | Ilepmox momypacnana 1 1
86. | Kondepennus "PagnoakTuBHBIC H3TyYCHUS B 1
MpUPOJE, METUIIMHE, TEXHUKE"
5.3 | SinepHble peakunu 7 4
87. | SlnepHble peakiu. 3aKOHBI COXPAHEHUS 3apSAOBOIO U 1
MacCOBOTO YHUCEI
88. | DHeprus cBsizu aTOMHBIX siaep. CBsI3b Macchl U 1 1
SHEPrUuM
89. | Pemenue 3amau o reme "SnepHbie peakun' 1
90. | Peakmuu cunrtesa u aeneHus saep. McrouHuku 1 1
sHepruu CoJiHIA U 3BE3NT
91. | Kondepennus "SAnepuas suepretuka. JleiicTBus 1
pPaMOaKTUBHBIX U3ITyYEHUI Ha KUBbIE OPraHU3MbI"
92. | IloaroToBka K KOHTPOJIBHOM paboTe MO TEME
"DJIEKTPOMAarHUTHOE MOJIE. DIEKTPOMAarHuTHbIE 1 1
BOJIHBI. KBaHTOBBIE siBIEeHUS"
93. | KonrpomnbHas paboTta o reMe "DIeKTpOMarHUTHOE
noJie. DIEKTPOMarHuTHbIE BOTHBI. KBaHTOBBIE 1
sIBJICHUS"
Pa3nea 6. IloBTopuTebHO0-0000 a0 M MOTYJIb 9 6
6.1 | IloBTOpeHue u 00001IEHNE CO/IEPKAHUS Kypca 9 6
¢pu3nkm 3a 7-9 knace
94. | IloBTropenue, o6o06meHue. JlabopatopHbie pabOTHI IO 1




Kypcy "B3aumopeiicrsue Ten"

95. | IloBTOpeHue, 00o0ImeHue. Pemenne pacueTHBIX U 1 1
KaueCTBEHHBIX 3aa4 1o teme "TemnoBble npoueccol”

96. | IloBTOpenue, o0oOmeHue. Penenne pacueTHBIX U
KauecTBeHHBIX 3a1a4 o TeMe "KIIJ] TenaoBbix 1 1
nBurareiein”

97. | IloBTOpenue, o0oOmenue. Pemenne pacueTHBIX U
KauecTBeHHBIX 3a11a4 1o Teme "KI1J] 1 1
AJIEKTPOYCTAHOBOK"

98. | IloBTOpeHue, o6o0meHHe. JlabopaTopHbIe PabOTHI TIO 1 1
kypcy "CseToBbl€e siBJICHHS"

99. | IloBTOpeHnue, 0600menue. PaboTa ¢ TekcTamu 1Mo Teme 1 1
"3aK0oHBI COXPAHEHHUS B MEXaHUKe"

100. | IToBTOpenue, 0606meHune. PaboTa ¢ TeKCTaMu 10 TeMe 1 1
"Konebanus u BoaHBI"

101. | IToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1o TeMe 1 1
"CBeToBbI€ sIBIECHUA"

102. | IToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1o Teme 1 1
"KBanTtoBas u snepHas ¢usuxa"

Bcero yacoB 102 34 68




