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1. IlosicHUTEJIbHAA 3aNIMCKA

[Iporpamma mo Qu3MKe cocTaBiIeHa Ha OCHOBE TpeOOBaHHUH K pe3ynbraTam ocBoeHus DPAOII
000, npexacrasienHbix B PI'OC OO0, a Takke Ha OCHOBE XapaKTEPUCTUKH IJIAHUPYEMBIX PE3YJIbTATOB
JyXOBHO-HPABCTBEHHOT'O PA3BUTHUS, BOCIHMTAHUS W COLHAIU3AIMH OOy4aroIIUXCs, MPEACTABICHHONW B
denepanbHON MporpaMme BOCIUTAHUS U MOJICKUT HEMOCPEACTBEHHOMY IMPUMEHEHHUIO NP peau3aluu
00s13aTeNbHOM YacTH 00pa30BaTEIbHON MIPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUsI.

[Iporpamma 1o ¢usuke otpakaer ocHoBHble TpeboBaHus PI'OC OOO kK JTUYHOCTHBIM,
METaIpeIMETHBIM U TPEAMETHBIM pe3yJIbTaTaM OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM.

Kypc ¢usukum — cucremooOpasyroumii 1jis €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUIN, U3y9aeMbIX XUMHECH, OMOJIOTHEH,
acTpoHoMuel W (u3mdeckoil reorpadueit. dusmka — 3TO MPEAMET, KOTOPBIM HE TOJBKO BHOCHT
OCHOBHOH BKJIa/I B €CTECTBEHHOHAYYHYIO KapTUHY MUpPa, HO ¥ IPEJOCTaBIIsICT Hanboee sICHbIe 00pa3Libl
NPUMEHEHHUS HAy4YHOTO METOJa MO3HaHMs, T.e. CIoco0a MOJyuyeHUs JOCTOBEPHBIX 3HAHUH O MHUDE.
®u3nka — 3TO NPEAMET, KOTOPBII HapsALy ¢ APYTMMH €CTECTBEHHOHAYUYHBIMU MPEAMETAMU JTOJKEH 1aTh
HIKOJIbHUKAM ~ TIpEJCTaBieHHe 00  yBJIEKATeNIbHOCTH  HAyYHOTO  HWCCIENOBaHHS U PajoCTH
CaMOCTOSITENIbHOTO OTKPBITHSI HOBOT'O 3HAHUSI.

3amaun pusndeckoro oOpa3zoBaHUs:

- (hopMHpOBaHHME €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U HMHTEpeca K HayKe Y OCHOBHON MacChl
00yJaromuxcsi, KOTOpbIe B JalbHEHIIeM OyIyT 3aHATHI B CaMbIX pa3HO0Opa3HbIX chepax IesTebHOCTH;

- BBISIBJICHHE U MOATOTOBKA TAJIAHTJIMBBIX MOJIOJBIX JIFOJIEH Ul MPOJOJDKEHUST 00pa3oBaHUs U
JTaIbHEUIEH TpodeCcCHOHATBHONW JEATSIBHOCTH B 00JACTH €CTeCTBEHHOHAYYHBIX WCCICAOBAHUNA U
CO3/IaHUU HOBBIX TEXHOJOTHUH.

CornacHO HPHUHATOMY B MEXIYHapOJAHOM COOOIIECTBE OmpeneneHuto, EcTtecTBeHHOHayuyHas
IPaMOTHOCTh — 3TO CIOCOOHOCTh YENOBEKa 3aHUMaTh AKTUBHYIO TPaXIAHCKYIO MO3HUIHUI0 IO
OOLIECTBEHHO 3HAYUMMbIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro T'OTOBHOCTb
MHTEPECOBAThCSI €CTECTBEHHOHAYYHBIMU HAeIMHU. HayuHO rpaMOTHBINM YEIOBEK CTPEMHUTCS Y4acTBOBATh
B apryMEHTUPOBAHHOM OOCYKJI€HUHU IPOOJIEM, OTHOCSILIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM,
YTO TPeOyeT OT HEro CIEIYIOIINUX KOMIETEHTHOCTEH:

— HAYYHO OOBSICHSTD SBJICHHUS;

— OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HayYHOT'O HCCIIeI0OBAHNUS;

— HWHTEpIpPEeTUPOBaTh JaHHbIE M HCIOJB30BAaTh HAayyHbIE JOKA3aTeNbCTBA JUISI IOIYYECHUS
BBIBOJIOB.

N3ydyenne ¢pu3nku cnocoOHO BHECTU pelIaloluii BKIa B ((OPMUPOBAHHE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH O0YYarOLIHXCS.

Henu nzydyenust Gusuku Ha ypoBHE OCHOBHOTO 00111eT0 00pazoBanus omnpeneneHsl B Konnenuu
npenofaBaHus ydeOHoro mpenMera «@Pu3uka» B 00pa3oBaTelIbHBIX oOpraHuzanusix Poccuiickoii
@Denepalyy, pean3yoluX OCHOBHbIE O0IIE00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPKICHHON pelIeHHEM
Komnerun MunucrepctBa npocsenienus Poccuiickoit @enepaunu, npotokosn ot 3 aekadps 2019 r. Ne
[TK-4BH.

Hean n3yvyenus pu3nKu:

— npuoOpeTeHne MHTEpeca MW CTpPEeMJIEHUS OOydarolUXCsl K HAyYHOMY H3YYEHHIO MPUPOJBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE TIPEJACTaBIEHMH O HAy4yHOM MeToJe IMo3HaHus U  (OpPMHUPOBaHUE
MCCJIEOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOLIUM SIBICHUSM;

— (¢opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3Y4YeHHs] OCHOB CTPOEHUs
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

— (opmupoBaHue MpeACTaBIEHUN O poiiu (GU3UKH IS Pa3BUTHS JPYrUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

— pa3BUTHE TMPEACTAaBIEHMH O BO3MOXHBIX cdepax Oyaymedl mnpodeccuoHanbHOMI
NesITeIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEMY 00yYEHHIO B ’TOM HaIIPABICHUU.

JlocTikeHne HTUX IeJiell Ha ypOBHE OCHOBHOTO o00mero oOpa3oBaHHs OO0ECIICYHBACTCS
pEILIEHUEM CIEAYIOINX 3a1a4:

— npuoOpeTeHne 3HAaHUN O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHWYECKHX, TEIJIOBBIX,
3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



— npuoOpeTeHre yMEHUIl OMMUChIBATh M OOBACHATH (U3NYECKUE SIBIICHUS C HCIIOJIb30BaHHEM
[IOJIYYCHHBIX 3HAHUI;

— OCBOEHHME METOJIOB PEIICHHUs IPOCTEHIINX PACYETHBIX 3334 C MCII0JIb30BaHUEM (DU3UUECKUX
MoJieneil, TBOPYECKUX M MTPAKTUKOOPHUEHTUPOBAHHBIX 3a71ay;

— pa3BUTHE YMEHUH HaAOIIOAATh MPUPOJHBIC SIBICHUS U BBIOJHATH OIBITHI, Ja0OpaTOpHBIE
paboThI M SKCIIEPUMEHTAIBHBIE UCCIICAOBAHMS C UCIIOJIb30BAaHUEM N3MEPUTEIBHBIX IIPHOOPOB;

— OCBOeHHE npuUeMOB paboTel ¢ HHMOpManuel (U3NYECKOr0 COJEpPXKAHUSA, BKIOYAs
MH(POPMALIHIO O COBPEMEHHBIX JOCTHKCHUAX (PH3UKH; aHAINU3 U KPUTUYECKOE OIICHUBAaHUE HH(OpMaIHH;

— 3HAKOMCTBO €O cdepamMu MpodecCHOHATBHON JEATEIbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUSAX (PU3NUECKON HAYKH.

BocnuratenpHblil noTeHnuan npeamera «PU3nKay peaan3yercs uepes:

- MPHBJICYCHHUE BHUMAHUSA OOYUYAIOMIMXCS K IEHHOCTHOMY AacleKTy HM3y4aeMbIX Ha ypoKax
SBJICHUH, OPraHU3alMI0 UX PabOThl € IOJIy4aeMON Ha ypOKE COLMAIbHO 3HAuYUMON HHpopMmanuen —
MHHUIUMPOBAaHUE €€ OOCYKICHMS, BBICKa3bIBaHUS OOYYAIOMIMMHUCS CBOETO MHEHHS 10 €€ MOBOAY,
BbIpA0OTKH CBOETO K HEll OTHOLICHUS;

- JIEMOHCTpPALHUIO OOYYalOUIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAKAAHCKOTO MOBEICHHS,
HPOSIBJIICHUS] YENIOBEKOJIIOUsS M J00pOCEepIeYHOCTH, 4epe3 MOoAOOp COOTBETCTBYIOIIUX TEKCTOB JUIS
YTEHMSI, 3a/1a4 JUIsl pELIeHUs, TPOOJIEMHBIX CUTYyaluil A1 00CYKIEHHS B KJ1acce;

- pUMEHEHHEe Ha YpPOKaX HMHTEPAaKTUBHBIX (GopM paboTBl C  0OYyYaIOUIMMHUCS:
UHTEJUIEKTYaJbHBIX UIP, CTUMYJIHUPYIOUIMX [O3HABATEIbHYIO MOTHBAIMIO OOYYaIOLIMXCS; IUCKYCCHUH,
KOTOpBIE Jal0T OOYYaloUIMMCS BO3MOXKHOCTH NPHOOPECTH OMBIT BEACHHS KOHCTPYKTHBHOTO JHAJOra;
IpynmnoBod paboThl WM pPabOThl B Hapax, KOTOpble ydyaT oOOydarolIMxXcs KOMaHIHON pabore u
B3aUMO/ICHCTBHIO C APYTUMH O0YUYaIOIIIMUCS;

- UHULHMUPOBAHUE U TMOAJCPKKY HCCIEI0BATEIbCKONW AEATENBHOCTH O0YYAIOUUXCsS B pamMKax
peamu3anii MMH WHAWBUAYAIBHBIX UM TPYNIOBBIX HCCIEAOBATENBCKUX IPOEKTOB, YTO JacT
00y4aroImuMCsl BO3MOYKHOCTb TMPUOOPECTH HABBIK CaMOCTOSATENIIBHOTO PEUICHHUS TEOpEeTUYECKON
npoOJeMbl, HaBBIK TE€HEPUPOBAaHHS W O(GOPMIICHHS COOCTBEHHBIX WJIEH, HAaBBIK YBAKUTEIHHOTO
OTHOILEHMS K 4Y)KUM HJiesiM, OpOpPMIICHHBIM B paboTax APyrux HccienoBaresei, HaBblK MyOIMYHOIO
BBICTYIUJICHUS TIEpe/] ayIUTOPHEN, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHHSL.

VY4eOHbIM IUIaHOM Ha u3yuyeHue GU3uKu B 9 Kilacce OTBOAMTCS TPU yaca B Henenmo, Bcero — 102
Jaca.

2. Conep:xkanue yueoHoro npeamera «@usuka

Pa3nea 1. Mexannueckue siBJIeHUsI.

Mexannueckoe aBuxkeHue. MatepuanbHast Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOIo JBUKEHUA. PaBHOMEPHOE NIPSAMOJIMHENHOE ABHKEeHUE. HepaBHOMEpHOE TPAMOJIMHENHOE
nBuxeHue. CpeHsst U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEHOe nBmwkeHue. CBoOomHoe maaeHue. ONbITHI
lanunes.

PaBHOMepHOE nBMKEHHE MO OKpYKHOCTHU. [lepron u yactora obparienus. JInHelHas u yriosas
ckopocTu. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

[IepBeit 3akoH Hprorona. Btopoit 3akoH Herotona. Tperwit 3akoH Herotona. Ilpunuun
CYNEPIIO3UINHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHSs: CUiia TPEHUS! CKOJIbKEHHMsS, CUJla TPEHHUS TOKOS,
Jpyrue BUbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOro mnajeHus. J[BuxeHue
manet Bokpyr CouHila. [lepBas kocMuueckas ckopocTb. HeBecoMOCTh U mieperpy3KH.

PaBHOBecue MartepuanbHOU TOUKH. AOconroTHO TBEpAoe Teno. PaBHOBecue TBEPAOTrO Tena C
3aKpEIUIEHHOMN OChIO BpalieHus. MoMeHT cuibl. LIeHTp TsxkecTH.

Nmnynec Tena. M3menenue wummynbca. Wmmynbe cuibl. 3aKoH COXpaHEHHs] MMITYJIbCA.
PeakTnBHOE IBIDKEHUE.

Mexanunueckas paboTa U MOIIHOCTh. PaboTa cui TshkecTH, ynpyroctu, TpeHus. CBa3b SHEPTUU
u pabotel. [loTeHImManpHas >HEPrusi Tena, MOJHITOrO HaJ IMOBEPXHOCTHIO 3emud. [loTeHiuanbHas
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PHEprus cxxarol mnpyxuHbel. Kunernueckas sHeprus. Teopema O KHHETHUYECKOH SHEpPruu. 3aKoH
COXpaHEHHUSI MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HabGmroeHne MeXxaHM4eCcKoro ABM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETa.

2. CpaBHEHHE MYyTEeH M TPACKTOPUA JBIXKEHUS OJHOTO M TOTO K€ Tella OTHOCHUTEILHO Pa3HBIX
TEJ OTCYETA.

3. 3mepenne ckopocTy U YCKOPEHHUS IPSIMOJIMHEITHOTO IBUKCHHUSL.

4. UccnenoBaHue MpU3HAKOB PAaBHOYCKOPEHHOTO JIBHKEHUS.

5. Habmroienue NBI>KEHUS Tella TI0 OKPYKHOCTH.

6. HaOironeHne MeXaHMYECKUX SBJICHHIA, TPOUCXOISAIINUX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENIbHO KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHsI TeJla OT MacChl Tejla U ISHCTBYIOIIEH Ha HETO CUJIBL.

8. HaGmroienue paBeHcTBa CUJI IPH B3aUMOACHCTBUM TEI.

9. 3meHeHune Beca Tela Mpy YCKOPEHHOM JBUKCHHH.

10 [Tepenaua
MMITyJIbCa MPU B3aUMOJCHCTBUU TEN.

11. IIpeoOpa3oBanust SHEPTUU IPU B3AUMOJCHCTBUH TE.

12. CoxpaneHnue UMITyIbCa IPU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyIbCa MPHU A0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HaGmoieHrEe peaKTHBHOTO JBHKCHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM aICHUU.

16. CoxpaHeHrEe MEXaHUICCKOW SHEPTUU TPU ABMKCHUHU TEJIA TIOJT JCHCTBHEM TIPYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncrpyupoBaHue TpakTa ISl pa3roHa W JajJbHEHIIEro paBHOMEPHOTO IBUKECHHS LIapUKa
WU TEJIEKKHU.

2. OmpesienieHue cpeHed CKOPOCTH CKOBKEHUST OpyCKa MITH JBHIKCHHS IIIAPUKA 110 HAKJIOHHOM
IJIOCKOCTH.

3. Onpenenenne yCKOpEHUs Tella IpU PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM MITOCKOCTH.

4. WccnenmoBaHue 3aBHCHMOCTH NYTH OT BpPEMEHU MpPH PAaBHOYCKOPEHHOM JIBM)XKCHHU O0e€3
Ha4yaJbHOU CKOPOCTH.

5. [IpoBepka rumoTe3bl: €U NPy PaBHOYCKOPEHHOM JBIKEHUM 0€3 HauyadbHON CKOPOCTH ITyTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. MccrnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JIABJICHHUSI.

7. Onpenenennie KO3PGHUIMEHTA TPEHUS CKOTBKEHUSI.

8. Onpenenenne KECTKOCTH MPYKUHEI.

9. Onpenenenue pabOTHI CUIIBI TPEHUS TP PABHOMEPHOM JBMKEHHH TeJa M0 TOPU30HTAIBHOMN
MOBEPXHOCTH.

10. Ompenencare pabOTBl CHIBI YIPYrOCTH TIPH TOABEME Tpy3a C HCIIOJIb30BAHHEM
HEIOABUKHOTO M TIOJIBIPKHOTO OJIOKOB.

11. zyyenue 3aK0HA COXPAHEHHS SHEPTUU.

Pa3nen 2. Mexannueckue KoJ1e0aHUsI U BOJIHBI.

KonebarenbHoe nBukeHue. OCHOBHBbIE XapaKTEpUCTUKU KoJeOaHW: TEpHOJ, 4YacToTa,
amMIuinTya. Marematuyeckuil U NpYKUHHBIN MasTHUKH. [IpeBpaiieHue sHepruu npu KojedareabHOM
JBUKEHUU.

3aryxaomue konebaHus. BreiHykaeHHble KoneOaHus. Pe3oHanc. MexaHW4YecKHe BOJHBIL.
CBolicTBa ME€XaHMYECKHUX BOJIH. [IpoonbHBIE M TMONEpeYHble BOJIHBL. [[TMHAa BOJIHBI M CKOPOCTH €€
pacrnipocTpaneHus. MexaHW4eCKHUe BOJIHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJIHEI.

3Byk. [ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGnronenue konebanuii Tl o1 JSHCTBUEM CUJTBI TSDKECTH U CUJTBI YIIPYTOCTH.



2. HaGmoienue koneGaHuii Tpy3a Ha HUTH U Ha MPYKUHE.
3. HabmroieHue BRIHYKIEHHBIX KOJIEOAHUI 1 pEe30HAHCA.
4. PacripocTpaHeHne MpOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).
5. HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.
6. AKycTHYeCKU pe30HaHC.
Jlabopamopuvie pabomot u onvimel.
1. Onpenenenre 4acToTHl U Mepruoia KoieOaHul MaTeMaTHYeCKOro MassTHUKA.
2. Onpenenenye 4acTOThl U IEpUoa KojaeOaHuil Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH NEpUoJia KoJeOaHH MOABEIIEHHOTO K HUTU TPy3a OT JJIHHBI
HUTH.
4. UccnenoBaHue 3aBUCUMOCTH NepUoa KojaeOaHui mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
5. IlpoBepka HE3aBHUCHUMOCTH IepHoja KojeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.
6. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh MEPHO/a KOJICOAHUN MPYKUHHOTO MAasATHUKA OT
MAacchl Tpy3a 1 KECTKOCTH MPYKUHBIL.
7. 3mepeHne yCKOpeHus CBOOOIHOTO MaeHHUS.
Pa3nen 3. DjiekTpoMarHuTHoeE MoJjie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JE€KTPOMAarHUTHBIX BOJIH.
[Ikana 3;1eKTpOMarHUTHBIX BOJIH. VcIi0/Ib30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBSI3U.
DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
2. BoHOBEIE CBOIICTBA CBETA.
Jlabopamopuuvie pabomot u onvimel.
1. I3yuenue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOMIIBHOTO TenedoHa.
Pa3nea 4. CBeToBble IBJICHUS.
JlyueBas moniensb cBeta. Mcrounuku cBeta. [IpsMonnHeliHOe pacipoCTpaHEeHHE CBETa. 3aTMEHUs
Connna u JIynsl. Otpaxenue cBeta. Ilnockoe 3epkano. 3aKOH OTpa)XKeHHUs CBETa.
[Ipenomnenue cBera. 3akoH mpenomiieHUs: cBera. [loigHOe BHYTpeHHee OTpa)KeHHE CBETA.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nyueir B nuH3e. Ontuueckas cucrema (QoroarmapaTa, MUKPOCKOTA M TEJECKOIIa.
['na3 xak ontuyeckas cucremMa. ban3opykocTb U AadbHO30PKOCTb.
Paznoxenue Oenoro ceera B crnekTp. OmnbiTel HbtoToHa. CioXeHHe CIEKTpalbHBIX ILIBETOB.
Hucniepcus ceera.
Jemoncmpayuu.
. IlpsMonuHeiHOe pacripocTpaHEeHHUE CBETa.
. OTpaxxeHue cpera.
. [lomyuenune n300pakxeHnii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
. [Ipenomiienne cpera.
. OnTH4eckuii CBETOBOI.
. XoJ my4eii B coOuparomieil JuH3e.
. X0z JIydel B pacCenBarOLIEH JIMH3E.
. [lonmyuenune n300paxeHNit ¢ TOMOIIBIO JINH3.
. Ilpunnun neiictBus GoTtoanmnapaTa, MUKPOCKOIA U TEIECKOIA.
10. Mopens rna3a.
11. PaznosxeHue 6€10ro CBETa B CIIEKTP.
12. TTony4yenne 6e0r0 CBETa IPH CIIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomol u onvimol.
1. MccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHs CBETOBOTO JIy4ya OT yrJja MajeHusl.
2. N3ydyeHue xapakTepUCTHK H300pakeHUs MpeIMeTa B IIIOCKOM 3epKaJie.
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3. HccnenoBaHue 3aBUCHMMOCTH YIJla TPEIOMIICHHS CBETOBOTO Jyda OT yIyia TaJeHHs Ha
IPaHULE «BO3LYX—CTEKIIO».

4. TlonyuyeHue n300pakxeHUH C TOMOIILI0 COOMPAFOIICH JIMH3BI.

5. Onpenenenue (POKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.

6. OnBITHI IO PA3IOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OnBITHI IO BOCIIPUATHIO IIBETA IPEAMETOB ITPH WX HAOIIOACHNH Yepe3 LBETOBbIE (DUIBTPHI.

Paszngea 5. KBantoBbie siBJICHHUA.

Oneitel Pezepdopna u mmanerapnas Mmozenb aroma. Mopjenb aroma bopa. Mcmyckanuwe u
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydenus. CTpoeHue aTOMHOTO siapa. HyknonHas
MoJieb aToMHOro sapa. M3oronsl. PannoaktuBHeie npeBpaieHus. [lepuon nomypacnana aTOMHBIX IEp.

SlnepHble peakuuu. 3aKOHBI COXpPaHEHHS 3apsAJ0OBOIO M MAacCOBOTO YHCEN. DHEprus CBS3H
aTOMHBIX sanep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a U jAeneHus sjaep. VICTOUHMKM 3Hepruu
ConHua u 3B€3.

SnepHas sHepreruka. JleicTBUs paiMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1. CriekTpsl U3Ty4eHUs U MOTJIOMIECHUS.

2. CriexTpbl pa3InyHbIX T'a30B.

3. Criextp BOJIOpOAA.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéryrka MOHU3UPYIOMIHUX U3TYyYCHHH.

6. Peructpanus u3mydeHus NpUPOAHBIX MUHEPAJIOB U TIPOITYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroieHue CIIONMIHBIX U IMHEHYAThIX CIEKTPOB U3ITyYEHUS.

2. MHccnenoBaHue TpPEKOB: HM3MEPEHHE SHEPrUU YacTUIBI MO TOPMO3HOMY TyTH (IO
¢dororpadusim).

3. 3mepenue pananoakTuBHOTO (hoHA.

IToBTOpPHTE/IBLHO-000011IAK0 LN MOLYIb.

IToBTOpUTENBEHO--0000IIAOIIMKA MOAYNIb TMpeIHa3HAuYeH Ul CHCTEeMaTHU3alud U 0000IIeHus
IPEIMETHOTO COJEpPKAHUS U OIBITa JIEATENbHOCTH, MPUOOPETEHHOIO IMPU H3YYEHHH BCETo Kypca
¢u3MKKM, a TaKxke AJs8 MOJATOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY O3K3aMeHy MO0 (U3HKe I
o0yyaroImuxcsi, BBIOPaBIIMX 3TOT yU4€OHBIH Mpeamer.

IIpn u3yueHun AAHHOTO MOXYJIA PEANTHU3YIOTCA U CUCTEMATU3UPYIOTCA BHUIBI JEATEIBHOCTH, HA
OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHUE TMPEIMETHBIX M METallpeIMETHBIX IUIAHUPYEMBbIX
pe3ynbTaToB 00y4yeHus, POPMUPYETCS] €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB
UCCIICIOBaHMS SIBJIGHUH MPUPOJBI U TEXHHUKH, OBJAJIEHHUE YMEHUSIMH OOBICHSATH (U3UUECKUE SBICHUS,
IIPUMEHSIS IOJTyYE€HHBIE 3HaHMs, PEIIATh 3aJa4l, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

[IpyHIMNIHANBEHO NEATETPHOCTHBIM XapaKTep JAHHOTO pa3fena peain3yercs 3a C4ET TOro, 4To
oOyuaroluecs BHIMOIHSIIOT 33aaHHsI, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUI pacro3HaBaTh M HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpYKarolllel PUPO/IE U IOBCETHEBHOM JKU3HY;

UCIOJIb30BaTh HAYYHbIE METOJIbI HCCIIeJOBaHMs (U3HUECKUX SBJIEHUN, B TOM 4YHCIE JUIS
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HamOoOJee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, IPAKTUYECKOIO HCIIOJIB30BAHMUS PA3JIMYHBIX HCTOYHUKOB DSHEPIUM HAa OCHOBE 3aKOHA
MPEBpaLIeHHs] U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

3. IlllanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOro npeamera « Pu3uka»
3.1. JInyHOCTHBIE pPe3y/IbTaThl
JINYHOCTHBIE Pe3ybTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs MO (U3MKE
OTPaKalOT TOTOBHOCTh OOYYaroOIUXCAd PYKOBOJACTBOBATbCSI CHUCTEMOM TIO3UTUBHBIX ILIEHHOCTHBIX



OpHUEHTALMM M PACIIMPEHUs ONbITAa ACSITEIBHOCTH Ha €€ OCHOBE M B MPOLECCE peaau3alii OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIBHOMN 1EATEIbHOCTH, B TOM YUCJIE B YACTH:

- NATPHMOTHYECKOr0 BOCIMTAHUSA: IPOSBICHUE HHTEpECa K HCTOPHUM U COBPEMEHHOMY
COCTOSIHUIO POCCHICKON (DM3NYECKON HAayKH; HEHHOCTHOE OTHOUICHHWE K JOCTH)KEHHUSM DPOCCHHUCKHX
YYCHBIX (PU3UKOB.

- TPAa’kKAAHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA: TOTOBHOCTh K aKTUBHOMY YYacTHIO
B OOCYXJIEHUU OOIIECTBEHHO- 3HAUYMMBIX U O3TUYECKUX MpOoOJIeM, CBSA3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTIDKEHUH (DHU3MKH; OCO3HAHWE Ba)XHOCTH MOPAIBHO-3TUYCCKUX NPHUHIIUAIIOB B
JIEATEIbHOCTH YYCHOTO.

- 3CTETHMYECKOr0 BOCHUTAHMSA: BOCIPHITHE SCTETHMYECKHX KaueCTB (PU3UUECKON HayKH: e¢
FapMOHHMYHOI'O ITOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

- HEHHOCTH HAY4YHOI0 MO3HAHWS: OCO3HAHME IIEHHOCTH (PU3MUYECKOW HAyKH KaK MOIIHOTO
WHCTPYMEHTA MO3HAaHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEHIIEH COCTABIAIOIIEH KYJIbTYpHI;
pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, MHTEPECca K UCCIIE0BATENILCKOM NeSTETbHOCTH.

- (OpMHPOBaHUS KYJIbTYPHI 30POBbSI M 3MOLMOHAJIBHOIO O0J1arOmOJIy4HMsi: OCO3HAHUE
[EHHOCTH 0e30MacHoro o0pa3a J>KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaKHOCTH MPaBUI
0e30MacHOr0 MOBEJCHUS HAa TPAHCIIOPTE, HA JOPOTax, ¢ SJMEKTPUUYECKUM U TETUIOBBIM 000PYAOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX; C(POPMHPOBAHHOCTH HaBBbIKA pe(IEKCHH, MPU3HAHUE CBOETO MpaBa HA OIMMOKY U
TaKOrI'o )K€ [paBa y APyroro 4ejoBeKa.

- TPYAOBOI0 BOCIHMTAHHUS: AKTUBHOE YYacTHUE B PEIICHHM MMPAKTHYECKHX 3a7ad (B pamKax
CEMbH, ILIKOJbI, TOPOAA, Kpasi) TEXHOJOTUYECKOW M COLMAIBHOW HaIIPaBIIEHHOCTH, TPEOYIOIIKUX B TOM
yuclie ¥ GU3NYECKUX 3HAHUI; HHTEPEC K MPAKTUIECKOMY U3yUYEHHIO podeccuil, CBI3aHHBIX C (PUIUKOM.

- JKO0JIOTHYECKOr0 BOCHUTAHMSA: OPHUEHTAIMS Ha TMPUMEHEHHE (U3NYCCKUX 3HAHUHA IS
pelieHus 3a7ad B 00JIacTH OKpYKaroIlel cpeibl, MIaHUPOBAHUS MOCTYIKOB M OIIEHKH UX BO3MOKHBIX
MOCJIEICTBHIA Ui OKPYXKAIOIIEH Cpelbl; OCO3HAHKE TII00AIBHOTO XapaKTepa SKOJIOTMYECKHX MpoOIeM U
IIyTEN UX PELICHUS.

- ajanTanuM o0y4YalIMXCsl K HM3MEHSIOIMMMCH YCJIOBHSAM COLMAJILHOW M TPHPOIHON
cpebl: MOTPEOHOCTh BO B3aMMOJCHCTBHM MPU BHINOJHEHUHM HCCIEAOBAHUN U MPOEKTOB (PU3UUECKON
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHUX; MOBBIINICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU
yepe3 MPaKTHYECKYI0 NeATeNbHOCTh, MOTPEOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHUN, B TOM UHUCIE
bopMyIUpPOBaTh UJEH, TIOHSATHS, TUIIOTE3bl O PU3NUYECKUX O0BEKTAX U SBICHUSAX; OCO3HAHUE ACPHUITUTOB
COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEW B o0nacTh (U3MKH; IJIAHUPOBAHHE CBOETO Pa3BUTUS B
MpUOOpPETEHUN HOBBIX (PU3MYECKUX 3HAHUH; CTpEeMJICHHWE aHAIM3UPOBATh M BBISBIISTH B3aUMOCBSI3U
MPUPOJIBI, OOIIECTBA M PKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUIL; OIIEHKa CBOMX
JEHCTBHUH ¢ yU€TOM BIIMSHUS HA OKPYXKAIOILIYIO CPEY, BO3MOXKHBIX INI00ABHBIX MOCIEICTBUM.

3.2. MeTanpeamMeTHble pe3yJbTaThl

W3yuenne (U3MKM B OCHOBHOM IIKOJIE CIIOCOOCTBYET JOCTHXKEHUIO METalpeIMETHBIX
pe3yabTaTOB, B TOM YHCIIE:

OBJ1a/1eHMI0 YHHBePCAJIbHBIMHU 03HABATEIbHBIMH el CTBUAMU:

1) 6a30Bble JIOrnYecKue AeicTBUS

- BBISIBJIATH M XapaKTEePU30BaTh CYIECTBEHHBIEC IPU3HAKU OOBEKTOB (SIBICHUIN);

- yCTaHaBJIMBaTh CYIIECTBCHHBIH NpPU3HAK KJIacCH(UKAIMK, OCHOBAHWS MJs 000OMICHHUS W
CpaBHEHMS;

- BBUIIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUUS B pacCMaTpPUBAEMBIX (aKTax, NaHHBIX |
HaOJIIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBICHHSIM;

- BBISIBJIATH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U TIPU U3yYCHUN (U3NICCKUX SBICHUHA U TIPOIIECCOB;

- JenaTh BBIBOJBl C HCIOJb30BAHHWEM JIEAYKTUBHBIX W HMHIYKTUBHBIX YMO3aKJIIOUEHHH,
BBIJIBUTATH TUITOTE3HI O B3aUMOCBSI3AIX (PU3NUECKUX BEITHUYHH,

- CaMOCTOSITETIbHO BBIOMpaTh cHoco0 pemeHus ydeOHOM ¢u3ndyeckoil 3agaun (CpaBHEHHE
HECKOJIbKMX BapUaHTOB peEIIeHUs, BHIOOp Hamboee TMOAXOAMIET0 C YYETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

2) 0a3oBbIe HCCIeA0BATENbCKHE JIeiiCTBUS

- HCTIOJIB30BATh BONPOCH KaK UCCIIE0BATEIbCKUI MHCTPYMEHT TIO3HAHUS;



- TPOBOAUTH IO CaMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM (u3nyecKkuit
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHIE (PU3UIECKOTO SIBIICHUS;

- OILICHMBAaThb Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OpPMAIIMIO, MOJYUYEHHYIO B XOJe
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

- caMocCTOATeNbHO (opMynUpoBaTh OOOOLIEHUS W BBIBOABI MO PeE3yibTaTaM MPOBEACHHOTO
HaOJIOICHUS, OIIBITA, NCCIICAOBAHMS;

- TMPOTHO3MPOBATH BO3MOXHOE JalbHeWIee pa3BUTHE (U3NYECKUX TMPOIECCOB, a TaKKe
BBIJIBUTATh TPEIOI0KEHUS 00 X Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

3) paGora ¢ unopmaumei

- IPUMEHATH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3alIPOCHI IIPU MOUCKE U 0TOOpe MHPOPMALIUU
WJIM TAaHHBIX C YYETOM IMPEUIOKEHHON yueOHOM (Pu3nuecKkoi 3a1auu;

- QaHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH MHPOPMALIUIO PA3IMYHBIX BUJOB U
dbopM npeacTaBIeHUS;

- CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (GOpPMY TpeACTaBiIeHHS HHGOpPMAIMH U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOXHBIMU CXEMaMH, JuarpamMmamu, WHOW rpadukod U uX
KOMOHWHAIIUSIMH.

OBJ1a/1cHHI0 YHHBEPCAJbHBIMM KOMMYHHMKATHUBHBIMH /1€/iCTBUSIMH

1) o0menue

- B Xoze OOCYX/JeHHUsl y4eOHOro marepuana, pe3yibTaToB JIAOOPAaTOPHBIX PadOT M IPOECKTOB
3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMbl U BBICKA3bIBATh HJEU, HAIICJICHHBIC HA PELICHHE
3aJauu ¥ MojaJepKaHue 01aroxKenaTeaTbHOCTH OOICHHMS,

- COMOCTABJIATh CBOM CYXACHUS C CYXACHUSIMH IPYTUX YYaCTHHUKOB JUallora, OOHApyKHUBATh
pa3iauvue U CXOJCTBO MO3UIIUM;

- BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

- myOJIMYHO TIPENICTABIIATh PE3YAbTATHl BBIMOJHEHHOTO (PU3MUYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIIEJIOBAHMUSI, TPOCKTA).

2) coBMecTHas 1eATeJIbHOCTD (COTPYIHNY€eCTBO)

- MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HHIWBUIYaTbHOW pPabOTHI MpHU
pelIeHNH KOHKPETHON (pru3nUecKoil mpoOIembl;

- IPUHUMATH LIEJIM COBMECTHOM NI€ATENIbHOCTH, OPTaHU30BbIBATh ACHCTBUSA MO €€ JOCTHXKEHHIO:
pacrpenenarTh pojid, OOCYXKIaTh MPOIECChl W Pe3yJbTaThl COBMECTHOM paloThl; 0000IIaTh MHEHUS
HECKOJIBKUX JTIOCH;

- BBIIOJHATH CBOIO 4YacTb pabOThl, JOCTHras KayeCTBEHHOIO pe3yJbTaTa I0 CBOEMY
HaIlPaBJICHUIO U KOOPJAUHHUPYS CBOM JAEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

- OLIEHHWBATh KAadyeCTBO CBOEr0 BKJIaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIBHO
c(hOpMyIMPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUS.

OBJ1aIeHUI0 YHUBEPCAJIbHBIMH Y4eOHbIMH PeryJasiTUBHBIMH /1€/iCTBUSIMH

1) camoopranuszanus

- BBIABJIATH MPOOJEMBbI B KU3HEHHBIX W YUEOHBIX CHUTYaIUsAX, TPEOYIOUIUX IS pelieHUs
buznYeCKuX 3HAHMUIA;

- OPUEHTHUPOBATHCA B PA3JIMYHBIX TOJXO0JaX MPUHATHS PElIeHUN (MHANBUIYaTbHOE, IPUHSATHE
pelIeHus B Ipynie, IpUHITHE PEIIEHUN rPyNIoi);

- CaMOCTOSITEIbHO COCTaBISITh QJITOPUTM peuleHus (QU3WYecKoW 3ajJaud WM IJIaHa
UCCIIIOBAaHUS C YYCTOM HMMEIOLIUXCS PECYpPCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
IIpeIaraéMble BApUAHTBI PEILICHU;

- JIeniaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

2) caMOKOHTPOJIb (pediexcus)

- 1aBaTh a/ICKBATHYIO OIIEHKY CUTYAllMH U Mpe/jiarath 1jiaH e¢ N3MEHEHHUS;

- OOBSACHATH NPHUUMHBI JOCTHKEHUS (HEJOCTHUKEHHS) pe3yJbTaTOB JEeATEIbHOCTH, aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

- BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh (B TOM YHCIE B XOJ BBIOJHEHUS (U3UYECKOTO
UCCIICIOBAaHMSI WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, WM3MEHUBIINXCS CHUTYAIlHH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBUSAM.

3) SMOIUMOHAJbHBIA HHTENJIEKT



- CTaBUTH ce0sl HA MECTO JPYroro 4eioBeKa B XOJE CIOpa WM IUC KYCCHHM Ha HAyYHYIO TEMY,
MOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTroro.

4) npuHsTHE CEONA U APYTUX

- IPU3HABATH CBOC MPABO HA OIIMOKY MPH pelIeHUH GU3NISCKUX 3a/1a4 WIH B YTBEPKIACHHUSIX Ha
Hay4YHbIE TEMbI U TAKOE KE MPABO JIPYroro.

3.3. [IpeameTHbIE pe3ybTATHI
[Ipenmetnbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxarb C(OpPMHUPOBAHHOCTH Y
obOyyvaronuxcs 9 kimacca yMeHUM:

- MCIIOJIb30BaTh IOHATHUA: CUCTEMA OTCYETA, MAaT€pUAJIbHAsA TOYKA, TPAEKTOPHs, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBHMXEHHUd, Aedopmanus (ynpyras, IUIacTHUYECKas), TPEHUE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M TEPErpy3KH, LIEHTP THKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TSKECTH
TBEPOTO Tejla, paBHOBECHE, MEXaHMYECKHE KoJeOaHWs W BOJIHBIL, 3BYK, MH(Pa3ByK M YJIbTPA3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, LIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIBHO30PKOCTH,
CHEKTPBl UCITYCKAHUs U IOIJIONIEHHMs], allb(da-, 6eTa- 1 raMMa-u31y4eHUs], U30TOIIb, SA€pHAs YHEPIeTHKA;

- paznuyarh SIBIEHHUA (PaBHOMEPHOE M  HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUXKEHUE,
PaBHOYCKOPEHHOE IPSMOJIMHENHOE JBH)KEHUE, CBOOOIHOE MAaJI€HUE TEJ, PAaBHOMEPHOE IBUKEHHE IO
OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBUKECHUE, KOJIeOAaTeIbHOE IBMKECHUE (3aTyXaloIe H
BBIHY)KJICHHbIE KOJIeOaHUs), pPE30HAHC, BOJHOBOE JIBWKEHME, OTPaKEHUE 3BYKa, MpPSIMOJIMHEIHOE
pacpoCTpaHEHHE, OTPAaXCHHE W IPEJOMJIIEHUE CBETa, IIOJHOE BHYTPEHHEE OTpPaKCHUE CBETa,
pasziokeHue O0e0ro CBeTa B CIEKTP U CIO0KEHUE CIEKTPAJIbHBIX I[BETOB, TUCIEPCUs CBETA, ECTECTBEHHAS
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHUE JMHEHYATOro CIEKTpa M3JIY4YEHMs) [0 ONUCAHUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3UUECKOE SBJICHUE;

- pacro3HaBaTh NMPOSIBICHUE U3YYEHHBIX (PU3NUECKUX SIBICHUI B OKpYXKarolieM Mupe (B TOM 4ucie
¢usnueckue SABIEHUS B NpPUPOJE: NPWIMBBL U OTJIUBBI, JABMKeHUE IUIaHET COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMM, 3E€MJIETPSCEHUE,
ceificMuueckue BOJIHBI, I[yHaMM, 3XO, IL[BeTa Tell, ONTHYECKHUE SBIEHHS B IMpPHUPOJE, OHMOIOTHYECKOe
JeiicTBue  BUAMMOTO,  YIbTpa(HOJETOBOIO M PEHTICHOBCKOTO  M3JIyUYEHHH,  eCTeCTBEHHBIH
PaAMOaKTUBHBIN (POH, KOCMUYECKHE JTyYH, PaJUOaKTUBHOE U3Ty4YE€HUE MPUPOJIHBIX MUHEPAJIOB, JAeicTBHE
PaAMOAKTUBHBIX M3JIyY€HHUH Ha OPraHM3M ueJlOBeKa), IPU 3TOM IMEpPEBOAMTH NMPAKTUUYECKYIO 33/1a4yy B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHUIA;

- ONMCHIBATh U3YyYCHHbIE CBOWCTBA TeN U (PU3MUECKHUE SBJIECHUS, UCTIONb3Ys (pU3HUECKre BETNUUHBI
(cpenHsisi 1 MTHOBEHHas CKOPOCTh Teja NMpPU HEPaBHOMEPHOM [BUKEHHH, YCKOPEHHE, MepeMelleHUE,
IyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO MaeHus,
BEC Teja, UMIYJbC Tela, UMITYJIbC CHIIbI, MEXaHH4ecKas padoTa U MOIIHOCTb, MOTEHIMATIbHAS SHEPIHs
TeNa, NOJHATOIO HaJl IOBEPXHOCTBHIO 3€MJIU, IOTCHIIMAIBHAS SHEPTHsl CKATOW MPYKUHBI, KHHETHYECKas
SHEprus, NoJHas MeXaHW4ecKasi YHEprus, IepUoJl U 4acToTa KojieOaHH, JUIMHA BOJIHbBI, TPOMKOCTb 3BYKa
U BBICOTAa TOHA, CKOpPOCTb CBETAa, IIOKAa3aTellb MPEJIOMIIEHHS Cpelbl), MPH ONUCAHUM MPaBUIBHO
TPaKTOBaTh (DU3UYECKHHA CMBICI HCIOJIb3YeMbIX BEIMYUH, OOO3HAYEHHS M EIUHULBI (PU3NYECKUX
BEJIMYMH, HAXOJUTh (POPMYIIbI, CBA3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUMHY C APYTUMH BEIMYMHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

- XapaKTepu30BaTh CBOICTBA TeJ, PU3NYECKUE SBJICHUS U MPOLIECCHI, UCIIOJIb3Ys 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMs, NPUHLHUI CYNEPIO3ULHU CHJI, NPUHIUI OTHOCUTEIBHOCTH
lNanunest, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIIOMIICHUS CBETA,
3aKOHBI COXPaHEHUs 3aps0BOIO M MacCOBOIO YMCENI IPU SIEPHBIX pEaKkUUsaX, MpU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIllUChIBATh €M0 MaTEMaTHUYECKOE BhIPAKECHHE;

- OOBACHATH (U3MYECKHE NPOIecChl W CBOMCTBA TN, B TOM YHCIE€ M B KOHTEKCTE CHUTYaIHi
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH IPUUMHHO--CIEJICTBEHHBIE CBSI3U, CTPOMTH
00BsICHEeHUE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—3 M3YYEHHBIX CBOWCTBA (M3WYECCKHUX SIBICHUH,
bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;



- pewiath pacyE€THbIE 331a4M (OIUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3Ys 3aKOHBI U
dopmynbl, cBA3BIBaIOIIME (DU3UYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBMS 3aJaud 3alHCHIBATh
KpaTKoe YCJIOBHE, BBISIBIIATh HEJOCTAIOIIME WINM W30BITOUHBIE JaHHbIE, BHIOMpATh 3aKOHBI U (HOPMYIIbI,
HE00XO0UMBbIE JJIs PELIeHUs], IPOBOJUTH PACUEThl U OLIEHUBATh PEAIUCTUYHOCTh NOJYYEHHOTO 3HAUCHMS
(bU3HYECKON BETMIMHBL;

- pacmo3HaBaTh NPOOJEMbI, KOTOPbIe MOXXHO PELIMTh NpPU TOMOIIM (PU3UUECKUX METOMOB,
UCNONb3Yysl ONMCAHHWE MCCIEJOBAHUSA, BBLACIATH IPOBEPAEMOE  HNPEANOI0KEHUE, OLICHUBATh
IPaBUIBHOCTh MOPSIIKA MPOBEJECHUS HMCCIECIOBAHUA, JEJIaTh BBIBOJbI, HHTEPIPETHUPOBATH PE3YJbTaThl
HaOJII0IEHUH U OIBITOB;

- TPOBOJUTH ONBITBI MO HAOIIOACHUIO (U3NYECKUX SIBICHUN WM (PU3HMUECKUX CBOWCTB TEI
(u3ydyeHue BTOporo 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHMs 3HEPruM, 3aBUCHUMOCTb MEepHOAa KoJeOaHMit
IPYKUHHOI'O MasiTHUKA OT MAcChl rpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT aMILIMTY (bl MaJbIX
KOJICOAHUH, MPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, Pa3sIoKEHHE Oenoro cBeTa B CHEKTP, M3Y4YEeHHUE
CBOWCTB M300pa)XCHHUSI B IUIOCKOM 3€pKajie¢ U CBOMCTB M300pa’keHHs IMpeAMeTa B COOHMparoIiel JIMH3E,
HaOJI0IeHUE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYUYEHHs): CAMOCTOSTENIbHO COOUPATh YCTAHOBKY U3
n30bITOYHOTO Habopa OOOpYIOBaHUS, ONUCHIBATh XOJ ONbITA U €ro pe3ysbTaThl, (OPMYJIHPOBATH
BBIBO/IbI;

- MPOBOJAUTH NPU HEOOXOJMMOCTH CEPHIO MPSMBIX H3MEPEHHH, ONMpeaeisisi cpenHee 3HaueHHe
u3MepseMoil BennuuHbl ((PoKycHOE paccTosHHE COOMparomieil JIMH3bI), 00OCHOBBIBATH BBIOOp criocoba
WU3MEPEHHS (M3MEPUTEIIBHOTO MPUOopa);

- NPOBOAMTH HCCIICOBAHUE 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH C HCIOJIb30BAHUEM IMPSAMBIX
U3MepeHUH (3aBUCUMOCTh IIYTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JBIDKEHHH 03 Ha4allbHOW CKOPOCTH,
nepuoJia KojaeOaHHi MaTeMaTHYECKOTO MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJia OTPaKEHUsS CBETa
OT yrIja HaJeHus U yrJia MpeoMICHHs OT yIJia MaJeHus): IUIaHHPOBaTh UCCIIEI0BaHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (PUKCUPOBATh PE3yJIbTaThl MOIYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIIMUYMH B BUJIE
TaOIHI U TPaHKOB, AETIaTh BHIBOABI 110 pe3yJIbTaTaM UCCIIETOBAHMS;

- MPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PM3NIECKUX BEMYMH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela
OpU PaBHOYCKOPEHHOM JIBH)KEHUHM, YCKOpPEHHE CBOOOJHOTO TMajieHus, KECTKOCTb MPY>KUHBI,
KO3 PUILIMEHT TpeHUsI CKOJIBXKEHHUs, MeXaHU4Yeckast paboTa U MOLIHOCTb, YaCTOTa U MEPHOJ] KoJleOaHui
MaTeMaTHYECKOTO M TPYKUHHOTO MAasTHUKOB, ONITUYECKas CHJIa COOMPAFOIIEH JIMH3BI, paJHOaKTHBHBIN
¢$oH): TIIAaHMPOBATh U3MEPEHUs, COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHATH U3MEpPEHMUS,
clefys NMPeUIOKEHHOW MHCTPYKLMHU, BBIYUCIATH 3HAUEHUE BEJIMYMHBI M aHAIM3UPOBATh IOJIyYEHHbIE
pe3yibTaThl C YIETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUH;

- OO0 1aTh MpaBuiIa TEXHUKU 0€30M1acHOCTH IIpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;

- pa3nM4aTh OCHOBHBIC NPHU3HAKH HW3YYEHHBIX (U3NYECKHX MOJEJeH: MaTephajibHas TOYKa,
abCcoIOTHO TBEPJOE TEJI0, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, JIaHETapHas MOJEb aToMa,
HYKJIOHHAsi MOZIeJTb aTOMHOTO s1/1pa;

- XapaKTepu30BaTh TNPUHIMIEI JCUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OTIOPO¥ Ha WX ONMHUCAHWA (B TOM YHCIE: CIUIOMETP, NATUYUKU TIOJOKECHHUS, PACCTOSHUS M YCKOPCHHS,
pakera, 3XOJOT, OYKH, MEPHUCKOI, (QoToammnapaT, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOM, IO03UMETP,
Kamepa BunbcoHa), HCIonb3ys 3HaHUS O CBOMCTBAX (PM3NYECKUX SBICHUNA M HEOOXOIuMbIe (pru3nyecKkue
3aKOHOMEPHOCTH,

- WCIOJB30BaTh CXEMbl M CXEMaTHYHBIE PHCYHKH W3yYCHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIIOTHYECKUX MPOLIECCOB MPH PELICHUH y4eOHO--TIPAKTUYECKHUX 3a/ad,
ONITUYECKHE CXEMBI JJIS IOCTPOEHUS M300pakeHUH B MJIOCKOM 3epKajie U coOMparolei JINH3e;

- MPHUBOAMTH TPUMEPHl (HAXOIUTh WH(POPMAIMIO O TMPHMEPax) MPAKTHUECKOTO HCIOIH30BAHUS
¢u3nUecKnX 3HAHWU B TOBCEJHEBHON JKU3HU Ui oOecrieueHHst Oe30MacHOCTH TpH OOpalIeHHd C
npubopaMM ¥ TEXHHYECKMMHU YCTPOMCTBAMH, COXPAaHEHHUS 3/0pOBbSI M  COOJIIOJICHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie;



- OCYIIECTBJIATH MOMCK MH(OpMaruu (U3HUECKOro conaepkaHus B VIHTepHETe, caMOCTOATEIbHO
dopMynupys TIOMCKOBBIH 3ampoc, HAXOAUTh MYTH ONpPEACNCHHUs JIOCTOBEPHOCTH MOJIYYEHHOM
UH(pOPMALIUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JONIOJHUTEIbHBIX UCTOYHUKOB,;

- WCIOJb30BaTh IpPH BBIIOJHEHUU Y4YEOHBIX 3aJaHUN Hay4yHO--TIONYJISIPHYIO JIUTEpaTypy
¢u3MUecKoro coaepKaHus, CIPABOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BialeTh NpuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBanus HH(POpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

- co3JaBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOINEHHS Ha OCHOBE HH(OpMaruu U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COJIEp:KaHus, MyOIMYHO MPEACTaBIATh PE3yNbTaThl MPOECKTHOM
WIN MCCIIE0BATEIbCKOM NESITENbHOCTH, MPU 3TOM T'PAaMOTHO HCIIOIB30BAaTh M3YYEHHBIN MOHATHUIHBINA
ammapar HM3y4aeMoro paszaena (U3MKM M CONPOBOXKAATh BBICTYIUICHHE IpE3CHTAlMed C y4E€ToM

0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.

4. TemaTu4eckoe MJIAHUPOBAHUE

KosmmuecTBo yacos DJIEeKTPOHHbBIE
HaumenoBaHnmue
Ne (uudpossbie)
pa3ieioB U TeM Koutpoasubie JlaGopaTtopHbie
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpamMmbl padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHnu4eckoe
JIBDKCHUE U bubmuoreka [{OK
11 10 1
CITIOCOOBI €T0 https://m.edsoo.ru/7f41a4a6
OITMICaHMS
B .
12 3auMOJIeliCTBUE 20 1 1 bubnunoreka LIOK
Ten https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3 10 2
AKOHEL COXpaHCEHIA https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUs U BOJIHBI
21 MexaHudeckue 7 2 bubmnoreka IIOK
' KoJeGanus https://m.edsoo.ru/7f41a4a6
MexaHudeckue bu6nmorexa LIOK
2.2 8 1
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIIEKTPOMarHuTHOE
31 oJic 1 5 bubnunorexa LIOK
' JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
3aKOHEI Eub 1IOK
HOJIMOTEKA
4.1 6 1
PactpoCTpaeHus https://m.edsoo.ru/7f41a4a6
cBeTa
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JIuH3BI B
4.2 ONTHYECKHUE 6 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
IPUOOPHI
43 Paznoxenune Oemoro 3 1 bubnunoreka LIOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3znen 5. KBaHTOBBIE ABJIEHHUSA
Ucnyckanue u
5.1 TIOTJIOIICHHE CBETA 4 bubmorexa LOK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenue aToMHOro 6 bubnmoreka [JOK
' apa https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
>3 FAAcpHbIe peariuti ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYJIb

IToBTOpEHME M

00001eHne bubnunoreka LIOK
6.1 9
coJiepxaHus Kypca https://m.edsoo.ru/7f41a4a6
¢busuku 3a 7-9 kiace
Hroro o pasneny 9
OBUIEE KOJIMYECTBO
YACOB I10 102 3 9
I[TPOI'PAMME
9 kaace
IToypouyHoe ni1aHupoBaHue
KoanuecTBo 4acoB Ha
Ne Tema pasgena/ypoka
pasaeq/Temy
Pa3znen 1. Mexanuveckue siBJCHUSA 40
Tema 1.1 Mexanuyeckoe [IBU:KEHHE M CIHOCOObI €ro 10
ONHMCAHUSA
1 Mexanunyeckoe IBHXeHrne. MarepualibHasi TOYKa 1
2 Cuctema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS 1
3 PaBHOMEpHOE TPSAMOIMHEMHOE JBUYKEHUE 1
4 HepaBHomepHOEe mnpsimosnHelWHOe naBrkeHue. CpengHsas W 1
MTHOBEHHAsi CKOPOCTh
5 IIpssMonMHEITHOE PAaBHOYCKOPEHHOE JBMKEHUE. Y CKOPEHUE 1
6 CKopoCTh  MPSAMOJIMHEHHOTO PaBHOYCKOPEHHOI'O  JIBHKEHMS. 1
I'paduk ckopoctu
7 JladopaTopuas padora Nel «Omnpenesienne yCKOpeHUs TeJa 1
NpU  PABHOYCKOPEHHOM  JBHKEHHM 10  HAKJOHHOM
IJIOCKOCTH
8 CBobOonHoe nanenue tei. OneiTel [anunes 1
9 PaBHOMepHOE ABMKEHME MO OKpYyx)HOCTU. [lepuon m dactoral 1
oOpanienus. JInHelHas 1 yriaoBasi CKOPOCTH
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10 I{eHTpOCTpEMUTENBLHOE YCKOPEHUE 1
Tema 1.2 BzaumopeiicTBue e 20
11 ITepBriii 3akoH HptoTOHA. BEKTOp CHIIhI 1
12 Bropoii 3akon Hetotona. PaBHoelicTByonas cuia 1
13 Tpertunit 3akon Herotona. Cynepno3unus Cui 1
14 Pemenue 3amay Ha npuMeHeHue 3akoHOB HproToHa 1
15 Cwiia ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anay no teme «Cuia ynpyroctu 1
17 JlaGopaTtopHas pabota «OrnpeaeseHne )KeCTKOCTH MPY>KUHBDY 1
18 Cuna TpeHus 1
19 1
Pemenue 3anay no reme «Cuia TpeHUs»
20 JladopaTopuas padora Ne 2 «Onpenenenue ko3ppuuueHTa 1
TPeHHS CKOJIbKEHH S
21 Pemenne 3agau no reme «3akonbl Hetorona. Cusa ynpyrocru. 1
Cwiia TpeHus»
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE 1
CBOOOHOTO NMaJACHUS
23 JIBuKkeHue Ten BOKpYT IrpaBUTAliMOHHOTO 1ieHTpa (ConHeuHas 1
cucrtema). ['anaktuku
24 Pemenue 3anau no reme «Cuia TSYKECTH U 3aKOH BCEMUPHOTO 1
TATOTCHUSDY
25 1
[TepBast kocMHuuecKas CKOpocTh. HeBecoMOCTh U meperpy3ku
26 PaBHOBecue marepuanbHOIl TOukH. AOCOIIOTHO TBEPAOE TEIO. 1
PaBHOBecue TBEPIOTro TeNa ¢ 3aKperIEHHON OChIO BPAIICHUS
27 1
MowmenT cunbl. LieHnTp Tsxectu
28 Pemenue 3a1a4 mo reme «MomeHT cuitbl. LleHTp TshKecTn» 5
29 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo Teme «MexaHu4ecKoe 1
nBIDKeHne. BzaumoneicTeue Te»
30 KonTpoubnas padora Nel mo reme «Mexanudeckoe 1
ABMKeHUe. Bzaumoneicreue Tein»
Tema 1.3 3akoHbI coXxpaHeHHs 10
31 Nmnynsc Tena. UMmynbe cuiibl. 3aKOH COXpaHEHUS UMITYIIbCA. 1
Yrpyroe u Heynpyroe B3auMoJICHCTBUE
32 Pemenue 3amau mo reme «3aKOH COXpaHEHUS UMITYJIHCAY !
33 PeakTHBHOE JIBI)KCHUE B IPUPOJIC U TEXHHUKE 1
34 Mexanudeckasi paboTa U MOITHOCTb 1
35 PaboTa cuiIbl TSXKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS 1
36 JlaGopaTopHnas padora Ne 3 «OnpeneneHue padoThbl CHJIbI 1
TPeHUs TPU PABHOMEPHOM IBHKEHUH TeJIa M0
TOPH30HTAJIBLHOI MOBEPXHOCTHY
37 1
Cas13b dHepruu u paboTsl. [loTeHnanbpHas SHEprus
38 . 1
Kunernyeckas sneprus. Teopema 0 KUHETHYECKOW YHEPTHH
39 3aKOH COXpaHEHMsI SHEPTUU B MEXaHUKE 1
40 JladopaTopuas pagora Ned «M3yuyeHune 3aKoHa COXPaHEHUSsI 1
YHEPrum»
Pa3nes 2. Mexannueckue Koj1e0aHUsI M BOJIHBI 15
Tema 2.1 Mexannueckune KojaeOaHus 7




41 KonebarenbHoe IBUKEHUE U €r0 XapaKTePUCTHKU 1
42 1
3aryxatomue kojaedanus. BoiHyx1eHHble KoneOanus. Pe3onanc
43 MaremaTHyeCcKui U NPy KUHHBIA MAsITHUKU
44 3aBUCHUMOCTH MEPHOAA KOJIIEOAHUH OT KECTKOCTH MPYKUHBI 1 1
Macchl rpysa
45 1
[IpeBpareHre YHEPTUX IPU MEXAaHMUECKUX KOJICOAHUX
46 JlabopaTopnasi pabora NeS «OnpenesieHne 4acToTbl 1 1
Mepuoa KojJeOaHuil NPY>KUHHOT0 MASITHHKA))
47 JlabopaTopnasi paGora Ne6 «IIpoBepka He3aBUCHMOCTH 1
nepuoaa KojedaHuii rpysa, moJABEIEeHHOT0 K HUTH, OT MacChl
rpy3a»
Tema 2.2 Mexannuyeckue BOJIHbI. 3BYK 8
48 Mexanunueckue BoiHbl. CBOMCTBa MEXaHUYECKUX BOJIH. 1
[IpomosibHBIE ¥ TOTIEpEYHBIEC BOJTHBI
49 MexaHunueckue BOJIHbI B TBEpAOM Tene. CelicMUUecKre BOJTHbI 1
50 3ByK. PacnipocTpaneHnue U oTpakeHHe 3ByKa 1
51 HabGnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI 1
52 I'pOMKOCTB 3BYKa M BbICOTA TOHA. AKYCTHYECKUIN pe30HaHC 1
53 YbpTpa3Byk v HH(QPa3BYK B IPUPOJIE U TEXHUKE 1
54 [TonroroBka Kk KOHTPOJIBHOU pabOTE 10 TEME «3aKOHBI 1
coxpaHeHMst. MexaHnuyeckue KosjeOaHHs U BOJHBD)
55 KonTpoJsbHas pabora mo teme Ne2 «3aKoHBI COXpaHEHUS. 1
MexaHuyeckue KoJieOaHUsA M BOJTHbD)
Pasnen 3. DiieKTpOMarHuTHOE 10Jie M 3J1eKTPOMATHUTHBIE 6
BOJIHBI
Tema 3.1 DileKTpOMarHuTHoE 10JIe U 3JIEeKTPOMATHUTHBIE 6
BOJIHBI
56 DJeKTPOMarHUTHOE N0JIe. DJIEKTPOMAarHUTHbIE BOJIHbI 1
57 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH 1
58 [IIkana 3;eKTpOMarHuTHBIX BOJH. Mcrionb3oBanue 1
HIIEKTPOMArHUTHBIX BOJH JUIsI COTOBOM CBSI3H
59 W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO 1
MOOWJIBHOTO Tese(hoHa
60 Pemenue 3amayu Ha onpeiesIeHUE YaCTOThI U ITTUHBI 1
3JIEKTPOMArHUTHON BOJIHBI
61 DneKkTpoMarHuTHas mpupoa ceera. CKopocTh cBeta. BoiHOBEIC 1
CBOMCTBA CBETA
Pa3nes 4. CBeToBbI€ SIBJICHHUS 15
Tema 4.1 3akoHBI paclIPOCTPAHEHUS CBETA 6
62 Hcrounuku cBeta. [IpsMosmHeliHOE pacipocTpaHeHUE CBETA. 1
3armenus Connua u JIyHsl
63 3aKkoH OTpakeHHs cBeTa. 3epkaia. Pemenwue 3a1a4 Ha 1
IpUMEHEHHEe 3aKOHa OTPa)KEeHHsI CBETa
64 [Tpenomnienue cBeta. 3aKOH NMPEIOMIICHUS CBETa 1
65 [TonHOE BHYTpeHHee oTpaskeHHe cBeTa. Vcrnonbp30BaHue MOJIHOTO 1
BHYTPEHHETO OTPaXCHHUS B ONITHYECKUX CBETOBOJIAX
66 JlaGopaTopHnas pa6ora Ne 7 «MccnenoBanue 3aBUCHMOCTH 1
yrJjia npeJjioMJieHHsl CB€TOBOIO JIy4a OT YIJia MajieHusl Ha
TPaHHLe KBO3AYX-CTEKJIO»»
67 Vcrionp30BaHue MOTHOTO BHYTPEHHETO OTPaKCHHUS: CBETOBO/IBI, 1

OIITUKOBOJIOKOHHAA CBA3b




Tema 4.2 JIuH3bI U ONTHYECKHE TPUOOPBI 6
68 Jlunzel. OnTuyeckas cuiia JIMH3bI 1
69 ITocTpoeHue H300paKeHH B JTMH3AX 1
70 JlaGoparopuasn padora Ne8 «Onpenenenune GoKyCHOro 1
PACCTOSIHUS M ONTHYECKOH CHJIBI COOMPAIOLIeii JIMH3bI»
71 OnTuveckre TMH30BbIC TPHOOPHI 1
72 1
['na3 xak onrtuyeckas cucrema. 3peHue
73 HedexTsl 3penns. Kak coxpaHuTh 3peHHe 1
Tema 4.3 Pa3jio:keHnne 0eJ10ro cBeTa B CIIEKTP 3
74 Passoxenue 6eoro ceera B criektp. OmnbiTel HpOTOHA. 1
CrnosxeHue CeKTpaJbHBIX 11BeTOB. Jlucnepcus cBeTta
75 Jladoparopnasi padora Ne9 «OnbITHI 10 Pa3jioKeHHIO 0eJI0ro 1
CBE€TA B CHEKTP M BOCHPHUSITHIO IIBETA MPEIMETOB MPH UX
Ha0JII0JIeHUHU Yepe3 BeTOBbIe (PMIbTPbI»
76 BonHOBBIE CBOICTBA cBeTa: TUCTIEpCHs], HHTEPHEPEHIHS U 1
nudpakys
Pasznea 5. KBantoBbie ABJIeHUA 17
Tema 5.1 UcnyckaHnue U MOTJI0NIeHHE CBETA ATOMOM 4
77 OmnbiTel Pezepdopaa u rmianerapHasi MoAeNb aToMa 1
78 Iloctynatel bopa. Monenbs aroma bopa 1
79 Hcnyckanue u norjiouieHue ceera aToMoM. KBaHTHI. 1
JluneituaTeie CEKTPHI
80 Habmroienue cnekTpoB UCIyCKaHUS 1
Tema 5.2 CTpoeHue aTOMHOIO0 siApa 6
81 PagnoakTuBHOCTE U €€ BUIBI 1
82 Crpoenne atomHoro siapa. HykiionHast Mmojens 1
83 PannoaktuBHbIe npeBpanieHus. M30Tomns
84 Pemenune 3ana4 no teme: "PaanoakTuBHbIE peBpalieHus” 1
85 I[Tepuros nonypacnaja 1
86 PannoakTuBHbBIC H3TYUeHHsI B IPUPOJIEC, MEUIIMHE, TEXHUKE 1
Tema 5.3 Sinepubie peakuuu 7
87 SnepHble peakMy. 3aKOHBI COXPaHEHUs 3aps/I0BOTO U 1
MacCOBOTO YHCEI
88 DHeprus CBI3M aTOMHBIX siiep. CBs3b MAacChl U YHEPTUU 1
89 Penrenue 3a1a4 mo reme «SIaepHbie peakiumy 1
90 Peakiuu cuntesa u aenenus saep. Uctounuku sHeprun ConHia 1
U 3BE3]
91 Snepnas sHepreTuka. JIecTBUS paAMOAKTUBHBIX H3JIy4eHUN Ha 1
JKUBBIE OPTaHU3MBbI
92 | TloaroroBKa K KOHTPOJILHOM paboTe 1Mo Teme 1
«DNEKTPOMAarHUTHOE T0JIe. DIEKTPOMArHUTHbIE BOJIHBIL.
KBaHTOBBIC SIBICHUS»
93 KonTpoabHasi padora Ne3 no teme «J1eKTPOMAarHUTHOE 1
noJie. DJIeKTPOMaruHuTHbIe BOJTHbI. KBaHTOBBIE sIBJICHHS»
Pa3nea 6. [lopTopuTe1bHO-0000 1AM MOTYJIb 9
Tema 6.1 IloBTopeHue M o0000IIeHHe COAepPKAHUSL Kypca 9
(pusuxu 3a 7-9 kiaacc
9 HroroBslii To10B0O# TecToBas paboTta 3a Kypce ¢husukn 9 kiacca 1
95 | IloBropenwue, 0600MIeHHE. PelieHne pacueTHBIX U KA4eCTBEHHBIX 1
3aja4 1o Teme «TerioBble IPoIecChl»
96 | IloBropenwue, 0600MIIeHHE. PelieHne pacueTHBIX U KA4eCTBEHHBIX 1
3agad 1mo teme «KIIJ[ TenmoBeIX IBUTaTEIICH
97 | TlosTOpenue, 0600mIEHNE. PellleHrne pacyeTHBIX U KAYECTBEHHBIX 1




3aga4 o teme «KI1/[ anekTpoycTaHOBOK»

98 | Tlosropenue, 060061IeHKE. JTabopaToOpHbIE pabOTHI IO KYpPCY
«CBeToBrBIC ABIICHUY», «B3anmoeiicTBre TEI

99 | Ilosropenue, 0606meHne. PaboTa ¢ TeKCTamMu 10 TeMe «3aKOHBI
COXpaAHEHHs B MCXaHUKE

100 | IoBropenue, 06061eHHE. PaboTa ¢ TEKCTaMH IO TEME
«Koebanust u BOJTHBI»

101 | Iosropenue, 06061eHEEe. PaboTa ¢ TEKCTaMH 1O TEME
«CBETOBBIC SIBJIICHHS»

102 | IToBropenwue, 0600meHne. PaboTa ¢ TEKCTaMH 110 TEME
«KBanToBas u snepHas Gpusuka»
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