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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOI porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takke ¢ yuétoM deaepaabHOn
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYalOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHON oOcHOBe. B mporpamMme mo (u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHHUs.
[TporpammMa 1o ¢u3uke yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh M3YUYCHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyvel PorpaMMBbl 110 y4eOHOMY MPEAMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonorueli, actpoHoMueil 1 ¢pu3nUeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HamOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIo MeToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 MIaBHBIX 33aja4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTBD:
® HAy4YHO OOBSACHATH SIBIICHUS,
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTEeNbHBIE POrPAMMBL,
yTBepxkA€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokoia ot 3 nexabdbps 2019 r. Ne I[1K-4BH).
Henu nzyyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaroluxcsi K HAy4HOMY H3YyYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJle TMO3HaHUd U (opMHUpOBaHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE NPEICTABICHUN O pOIM (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymieit mnpodeccuoHaTbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJOB pEIICHUS NPOCTEHIINX pPACYETHBIX 3a/lad C HCIOIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
HU3MEPUTEIIbHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO cO cepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme 1o (Gu3mnke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapaKTep, YYUTENb JeNaeT BbIOOp MpoBeleHUs J1adOopaTOpHBIX paboT u
OTIBITOB C YUETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00y4arOmInXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHHi, TIPe/IIaraeMbIX B paMKax OCHOBHOTO I'OCYJJapCTBEHHOTO SK3aMeHa 0 (hU3HKe.

COJAEPKAHUE OBYYEHUA
9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe aBmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE npsMonuHelHoe nBmkenne. CBo0oaHoe najnenue. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBeiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpetuit 3akoH Herotona. ITpuHimun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: CUila TPEHUS CKOJIBKEHHUS, CUjla TPEHUs
IIOKOS1, APYTUE BUBI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOTO TSITOTEHUS. YCKOPEHHE CBOOOJHOrO TaJIeHUs.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckas ckopocts. HeBeCOMOCTB U eperpy3KH.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH U TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pas3HbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOMCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUM TEN.

12. CoxpaneHnue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGmroieHre peaKTHBHOTO JBUKCHUS.

15. CoxpaHeHne MexaHU4ecKO SHEPTUH MPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHnue MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TeJIa O] ICHCTBUEM TPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IApUKA WIH TEIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHUS OpycKa WM JBHKCHHS IapHKa IO
HAKJIOHHOM IIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumnoTessl: €M NpU paBHOYCKOPEHHOM JABHKEHHH 0€3 HaualbHOM CKOpOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne kKodhPuIMEeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTBl CUJIBI TPEHUS TP PABHOMEPHOM JIBIDKEHUHM Tella 10
TOPU30HTAIBHON TOBEPXHOCTH.

10. OmpentenieHrie  paObOTHI CHIIBI YIPYTOCTH TIPHU MOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

11. V3ydenne 3akoHa COXPAHEHUS SHEPTHUH.



Pa3nes 9. Mexannveckue Koy1e0aHusi M BOJHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMITyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxneHnble koneOanusi. Pesonanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MTOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAasITHHUKA.
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2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHU IPY>KUHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCHMOCTH TEepHOAa KoJeOaHUI MOIBEIICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH IE€pUOJA KOJEOAHUM MPYKUHHOI'O MAasATHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHMMOCTU IEpHOAa KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchl rpysa.
6. OnbIThl, JEeMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOJIa KoJIeOaHNUH IPY)KUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
ONEKTPOMarHUTHOE NOJIE. JJIEKTPOMAarHUTHbIE BOJHBL. (CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BouH. lIkana 31eKkTpoMarHuTHbIX BOJH. Vcronb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BonHOBEIE CBOCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOHCTBa CBETA.
Jlabopamopuvie pabomol u onvimol.
1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C OMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3zpnen 11. CBeroBble siBICHHS.
JlyueBas moxenb cBera. Mcrounuku cBeta. [IpsMonuHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeTa. I1oHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOAAX.
Jlunza. Xox nyweil B nuH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONa H
Teneckona. ['na3 kak onTudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. CliokeHue CrieKTpaIbHBIX [[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
1. TIpsmonuHeitHOe pacnipocTpaHEHHE CBETA.
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OtpaxkeHue cBeTa.

[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yeHnue n300paKeHUi C MOMOIIBIO JIMH3.

[Tpunuun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riiasa.

11. Paznoxxenue OEIIOro CBETa B CIIEKTP.

12. Tlony4enue 6enoro cBera MNpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimol.

1.
2.
3.

N o ob

HccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIy4a OT yIJia TaeHHs.
N3yueHne XxapaKTepUCTHK H300paKEeHHUs TPeMETa B IJIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH YIJia MPEJIOMIICHUSI CBETOBOTO Jiyda OT yIJia MajeHus Ha
IPaHUIIC «BO3yX—CTCKIIO.

[Tony4yeHne n300paXKeHUH C IMOMOIIBIO COOMPAOIICH JTHH3BI.

Onpenenenne (GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMPAIOIICH JIMH3EI.
OMnBITH IO PA3TIOKEHHUIO OEIOTO CBETA B CHIEKTP.

OnbITHl MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAOIIOJACHUU dYepe3 IIBETOBBIC
(UITBTPBI.

Pa3nes 12. KBaHTOBBIE SIBJICHUS.

OmnsiTel Pesepdopna n mnanerapuas mozens aroma. Moaens atoma bopa. HMcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usiaydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyknonnas momens aromHoro sigpa. M3otomsl. PaanoaktuBHbIE TpeBpainenus. Ilepuop
IoJIypacnazsa aTOMHBIX sJIEp.

SnepHple peakyy. 3aKOHBI COXPAHEHMsI 3apsAA0BOIO U MAaCCOBOTO YHMCENl. DHEPIUsl CBS3U
aTOMHBIX si7ep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenus saep. MIctouHnku sHepruu
ConHua u 3B€31.

Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3IyYE€HUIN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpavyuu.

SR A

CrHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrieKTphl pa3aMyHbIX T'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue TpexoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4YEHUH.

Perucrpanus n3mydeHus: pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnwvie padbomot u onvimol.
1. HalGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYUCHHSI.
2. HccnemoBanue TPEKOB: WM3MEpPEHUE DHEPTUM YACTUIBI MO TOPMO3HOMY MYTH (IO

dororpadusim).

3. H3mepeHne paaroakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 1AM MOIYTb.

[ToBTOpUTENBHO--0000IIAOIIMKA  MOAYJIb NpEAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COAEPKAHUS U OIbITa I€ATEIbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUHU
BCEro Kypca (pU3MKH, a TakkKe Uil MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢buznke U151 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeaMeT.



ITpu n3y4eHNN TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JESATCIBHOCTH,
Ha OCHOBE KOTOpPBIX O0ECleYMBaeTCsl JIOCTHIKEHHWE TPEAMETHBIX W METallpeIMETHBIX
IUIAHUPYEMBIX pe3yJlbTaTOB OO0y4eHHUs, (OPMHUPYETCS ECTeCTBEHHOHAy4Has TIPaMOTHOCTD:
OCBOEHHUE HAYYHBIX METOJOB UCCIICOBAHMSI SIBJIICHUI IPUPOJBI U TEXHUKHU, OBJIAICHUE YMEHUAMU
OOBSCHATH (PU3MUECKUE SIBICHUS, IPUMEHS OJIy4YEeHHbIE 3HAHUS, pelaTh 3aa4l, B TOM YHCIIe
KA4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpuHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00y4aroluecs BhINOIHAIOT 33JjaHNs, B KOTOPBIX UM IIPeJIaraercs:
Ha OCHOBE I10JIyYEHHbIX 3HAHUH PACIO3HABATh U HAYYHO OOBICHATH (PU3UUYECKUE SIBJICHHUS
B OKPYKaroUIEN IPUPOJE U OBCEIHEBHOM KU3HU;
UCTIOJIb30BaTh HAYYHbIE METO/bI MCCIEeIOBaHUSA (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU T'MIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAay4HblE€ OCHOBBI HambOoyiee BAXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, MPaKTUYECKOr0 UCIIOJIb30BaHUs PA3JIMYHBIX HCTOYHUKOB JHEPTMH HA OCHOBE 3aKOHA
IIPEBPAILICHNS U COXPAHEHUS BCEX U3BECTHBIX BUJOB JHEPIUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

W3yuyenne ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs HaIpaBICHO Ha

JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesynprare wusydyeHus ¢GU3MKA Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs Y
oOyuJaromerocst 0yayT c(hOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

e 1) maTpHOTHYECKOr0 BOCTINTAHMS:

e [] mposiBIICHUE WHTEpEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (PU3NUIECKOM
HayKU;

e [] IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHMCKUX YUEHBIX--(PU3UKOB;

e 2) rpa’JJaaHCKOro U AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e [] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYUMBIX U dTUUECKHUX
mpo0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKY;

e [] 0CO3HAaHUE BAXKHOCTH MOPATBbHO--3TUUECKHUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

e [] BOCHpUATHE ICTETHUYECKHUX KAauyeCTB (PM3MUECKON HAyKH: €€ TapMOHUYHOTO TMOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

® 4) HIEHHOCTH HAYYHOI'O MO3HAHUS:

e [] oco3HaHHWE LIEHHOCTU (UBUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS MHpA,
OCHOBBI Pa3BUTHU TEXHOJOTHM, BAXKHEUILIEN COCTABISIOLIEN KYJIbTYPHI;

e [] pa3BUTHE Hay4HOIl TI0O003HATEILHOCTH, MHTEPECA K UCCIEOBATENLCKOM IeITeTbHOCTH;

e 5) popmupoBaHus KYJIbTYPHI 310POBbSI M IMOLMOHAIBHOTO 0JIATOIIOIYYHS:

e [] oco3HaHHE IEHHOCTH 0€30MacHOr0 00pa3a )KU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BOKHOCTH TIPaBUJI O€30I1aCHOTO TTOBEACHUS HAa TPAHCTIOPTE, HA JIOPOTaX, C MIEKTPUIECKUM U
TEIUIOBBIM 00OPYJIOBAaHHEM B TOMAIITHUX YCIOBUSX;

e [] chopmupoBaHHOCTH HaBbIKA pehIEKCHH, TPU3HAHIE CBOETO MIPaBa Ha OMIMOKY U TAKOTO JKe
MpaBa y Ipyroro 4eJioBeKa;

e 6) TPy10BOro BOCIIMTAHUSA:



e [J] aKTMBHOE Y4acTHE B PELICHUHU NMPAKTHYECKUX 331a4 (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHu3aluK, TOpoJia, Kpast) TEXHOJIOTHYECKOH 1 COLMaIbHON HAaPaBIEHHOCTH, TPEOYIOLINX
B TOM 4YHCIIE U (U3UYECKUX 3HAHUI,

e [J MHTEpec K MPaKTHYECKOMY U3YUEHUIO podeccuii, CBA3aHHBIX C (PU3UKON;

e 7) 3K0JIOTHYECKOI0 BOCIIUTAHMS:

e [J] opueHTauus Ha INpUMEHEHHE (U3NYECKUX 3HAHMN s pelleHus 3axad B o01acTu
OKPY>KaIOILEH Cpe/ibl, INITAHUPOBAHMSI IOCTYIIKOB ¥ OLIEHKH UX BO3MOXKHBIX MTOCIEACTBUM IS
OKpY>Karollen Cpeibl;

e [J ocozHanue r100aTBHOrO XapakTepa 3KOJOTHUECKUX MPOOIeM U MyTel UX peleHHs;

e 8) azanTanuM K N3MEHSIIOIIUMCS YCJIOBHSIM COLMAIbHON U NPHPOIHOI cpeabl:

e [J porpeGHOCT BO B3aMMOJAEHCTBUM IPU BBIIOJHEHUH MCCIEIOBAHUNH U TPOEKTOB
(bu3n4eckoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

e [ OBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4epe3 MPAKTUYECKYIO ACATEIBHOCTD;

e [J morpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4Hcie (HOPMYIMPOBATH HJIEH,
MOHATUS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSAX;

e [J ocozHaHue nepUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00J1aCTU (DU3UKH;

e [J mIaHMpOBaHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

e [J cTpeMileHHE aHAIU3UPOBATH U BBISBIIATH B3aUMOCBSA3H IIPUPO/IbI, OOIECTBA U IKOHOMUKH,
B TOM YHCJIE C HCIIOIB30BaHUEM (PU3NIECKUX 3HAHUM;

e [] OLEHKa CBOMX JEHCTBUH C Y4YETOM BIIMSHMS HA OKPYXKAIOLIYIO Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHMs NporpaMMbl O (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanust y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTampeIMeTHble pe3yJbTaThl,
BKJIIOUAIOILIME TI03HABATEJbHbIE YHHUBEpCaJbHblE YyueOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIEC yUECOHbIE 1EHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS

ba3oBrble JJornyeckue 1eHCTBHSA:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE TIPU3HAKN O0OBEKTOB (SBJICHUH);
® YCTaHABJIMBATH CYUIECTBEHHBIN MPU3HAK KJIACCU(PHUKALMU, OCHOBAHUA AJIsl 0000IIEHUS
Y CPaBHEHUS,
® BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBAEMbIX (PaKTax, TaHHBIX U
HAOJII0JIEHUX, OTHOCAIIMXCS K (PU3UUECKUM SBJICHUSIM;
® BBIBIATh NPUYUHHO--CIEACTBEHHbIE CBSI3U NPU U3YUYEHUU (GU3NYECKUX SIBICHUN U
IIPOLIECCOB, JI€NIaTh BBIBOJBI C MCIOJb30BAaHUEM JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3AUMOCBS3SX (PU3NYECKUX BEINYMH;
®  CaMOCTOSTENIHO BBIOMPATH CIIOCO0 pelnieHus yueOHoM (pu3ndeckoit 3a1aun (cpaBHEHUE
HECKOJIbKUX BapMaHTOB pEILIeHHs, BBIOOp Hamboiee NOAXOAALIET0 ¢ Y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBarebCKue 1eiCTBHA:
®  JCIOJIB30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKUM HHCTPYMEHT MIO3HAHUS;



MPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (PU3UYECKU
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHne (U3NUECKOTO SIBICHUS,

OLICHUBATh HA MPUMEHUMOCTbh M JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
VCCIIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  ()OpMYJIMpPOBaTh  OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaM
POBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIICOBAHNUS;

IPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BuTHe (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

INPUMEHATh pa3MYHbIE METOJbl, MHCTPYMEHTHI W 3alpOChl NpPU IOMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (PU3NYecKoil 3a1auu;
aHAJIM3MPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh WHPOPMAIHMIO PA3THMYHBIX
BUOB U (pOPM IIPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMANbHYIO (opMy MpenacraBieHus HHGopManuu u
WUTIOCTPUPOBATh pelIaeMble 33/1a4id HECIOKHBIMH CXEMaMHM, JHarpaMMaMH, WHON
rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

B Xoae oOCyxaeHusi y4eOHOro Mmarepualia, pe3yiabTaToB JaOOpaTOpHBIX paboT u
IIPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOi TEeMbI U BBICKA3bIBATh UJIEH,
HaIleJICHHbIC Ha pEIIeHUE 33a]a4 1 MMOAJepKaHue 01aroxKenaTeIbHOCTH OOICHHS;
COIIOCTABJISITh CBOM CYXACHUSA C CYXICHMSAMU JApPYrMX YYacTHHUKOB JAMAiora,
OOHapYKUBATh PA3IMYKME U CXOJICTBO O3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOoJIMYHO  NPEACTaBIATh  pPEe3yJabTaThl  BBIIOJHEHHOTO  (PM3UYECKOro  OIbITa
(9KCIIepUMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

NOHUMATh U UCTOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHUBHUIyaIbHON paboThl IpH
pelIeHnH KOHKPETHON (pru3nuecKoil mpoOaemsl;

OpUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh JeMcTBUA MO €€
JIOCTIDKEHUIO: PacIpesesiAiTh POIM, 00CYKAAaTh MPOLECCHl U Pe3ylbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJIEH;

BBINOJIHATh CBOKO 4acTh PabOTHI, JOCTUras KaueCTBEHHOIO pe3yjbTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPAMHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMaHIbI;
OILIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMIA TPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITHHO
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBH])Ie YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUSA

Camoopranuzanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMHUX IS pELIeHUS
bu3nUecKux 3HaHUMH;

OpUEHTUPOBATHCSA B PA3IMUHBIX MOJAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHITHE PELIEHUs B IpyIIe, IPUHATHE PELICHUI Ipynnoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3anayd WM IJlaHa
UCCIIEIOBaHMSI C Y4ETOM HUMEIOUINXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHNN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATH MPUYUHBI TIOCTHXKEHUS (HEAOCTUKEHHS ) Pe3Yy/IbTaTOB AE€ATEIbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTUBBI B JI€ATEIHHOCTh (B TOM YHCJIE B XOJ1 BBIMOJIHEHUS (HU3HMUECKOTO
UCCIIEIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTyallui, yCTAHOBJIEHHBIX OLIMOOK, BOBHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSM;

CTaBUTH ce€0s Ha MECTO JAPYrOro YeJIOBeKa B XOJ€ CIOpa WM JTUCKYCCUU HAa HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHWH (GHU3UYECKUX 3aqad WId B
YTBEPK/ICHHUSIX Ha HAy4YHbIE TEMBI M TAKOE K€ ITPaBO JPYToro.

INPEJIAMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpaxarb c(hOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBMKEHUS, nedopmanus (ynpyras, miiacTUdecKas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEeXaHWYeCKue Kone0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYK ¥  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JTAJIbHO30PKOCTh, CIIEKTPbl HUCITyCKaHWsl M IOIVIOIIEeHUus, aibda-, Oera- U ramma-
U3JIy4E€HUs], U30TOIIBI, IZACPHAs SJHEPIEeTUKA,

pasinyarh sBJI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPsIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MaIeHUE Tell, pABHOMEPHOE
JIBUKEHHE 110 OKPY)KHOCTHM, B3aMMOJCHCTBHE Tel, pPEAKTUBHOE JBUKEHHE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE€ JBW)KECHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPAHEHHUE,
OTpa)XCHHE U MIPEJIOMIIEHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOT O CIIEKTPa U3IIY4YEHHUS ) 110
ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE
¢du3nueckoe sBICHUE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM mMupe (B
TOM yHclie (U3NYECKUEe SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHE IJIAHET
ConHeyHOM cucTeMBbl, PEaKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEeHiCMMUYeCKHe BOJIHBI, ILYHAMH, 3XO, LIBETa Tell,
ONTUYECKUE SBJICHUS B  INpHUpOJAE, OUOJOrHMYecKoe  JCWCTBHE  BHJIUMOTO,
yAbTPa(UOIETOBOTO U PEHTICHOBCKOTO HW3IY4YEHHUH, €CTeCTBEHHBIN paJuOaKTUBHBIN
¢dboH, KOCMHYECKHE JIy4H, paAHUOAKTHUBHOE MW3IYYEHHE NPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYyYEHUI HAa OpraHU3M 4eJoBeKa), IpU 3TOM MEePEBOINUTh
NPaKTUYECKYI0 337ady B yueOHYIO, BBIICNSATH CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OTNMCHIBATh U3yUYEHHbIE CBOMCTBA T€ U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAsl CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUKEHHUHU,
YCKOpEHUE, MepeMellleHue, MyTh, YIioBas CKOpOCTb, CHJIa TPEHHUS, CHJIa YIPYroCTH,



CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOrO MaJeHMs, BEC Tela, UMITYJIbC Tejd, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOILITHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOIHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHAS SHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprus, MOoJIHas MeXaHUUYecKasi SHePIHsl, IEpUO/ U 4acTOTa KoJeOaHuH, JUIMHA BOJIHBI,
I'POMKOCTh 3ByKa U BbICOTa TOHA, CKOPOCTh CBETA, I0KA3aTeNIb MPEIOMIIEHUS CPEbl),
IpY ONHMCAHUU MPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCIIOJB3YEMbIX BEIUYMH,
0003HaueHHSI ¥ eIUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTMMHU BEJITMUYUHAMM, CTPOUTH I'papUKH N3y4EHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

XapaKTepU30BaTh CBOIMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI SHEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ULUN CHII,
IPUHLINI OTHOCUTENIbHOCTH ["anunes, 3akoHsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MacCOBOT0 YUCEJI IIPHU SJIEPHBIX PEAKIMSIX, IPU ITOM JaBATh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUUECKOE BhIPAXKEHHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  IPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BbIABIATH  IMPUUYHUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydeHHBIX CBOMCTBAa (U3UYECKUX SBICHUHM, (U3NYECKUX 3aKOHOB HJIHU
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIE 3aja4uM (OMHUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3Y
3aKOHBl M (OpMyJibl, CBsI3bIBarOLIME (PU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChlBaTh KpaTKO€ YCJIOBHE, BBIABIATh HEAOCTAIOIIME WM
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOJIUTH PAcUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(bu3nUecKoil BETMUNHBL;

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIINUTH IPU MOMOLIH (PU3UUECKHUX METOJIOB,
UCIIONB3YSl OIHCAHUE MCCIENOBAHMS, BBIACIATH IIPOBEPSEMOE IPEAIIONIOKEHHE,
OLICHMBATh MPaBWJIBHOCTh IOpSIKA IPOBEIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUHN U ONIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HbrOTOHA, 3aKOHA COXpaHEHMsI SHEPIUuH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3JI0KeHue OENIoro CBETa B CIEKTP, U3yUEHUE CBOMCTB N300paXKeHUs B INIOCKOM
3epKase M CBOMCTB HM300paXkeHMs NpeAMeTa B coOuparoulei JMH3e, HaOlltoJeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 HW30BITOYHOrO Habopa 000pynOBaHMS, OMUCHIBATH XOJI OIBITA M €ro
pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI;

IPOBOAUTh HPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe u3MepsaeMoill BeNUYUHBI ((POKYCHOE pacCTOsIHHME CcOOUparoie JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

NPOBOJUTH HCCIIEOBAaHHE 3aBUCUMOCTEH (PU3MUYECKUX BEJIWYMH C MCIOJIb30BaHHEM
IPSIMBIX U3MEPEHUH (3aBUCHMOCTb ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0€e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHUi MaTeMaTHYeCKOr0 MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJla OTPa)K€HUsS CBETa OT YIJia MaJeHus U yrijia IpeslOMJIEHUs OT
yIila MajieHus): MJIaHUPOBaTh HMCCIEJOBAHUE, CAMOCTOSTENBHO COOMpAaTh YCTAHOBKY,



(UKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIWYMH B BUE
TaOIMI U TpaHKOB, A€TaTh BBIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHNUS;

NPOBOJIUTH KOCBEHHBIC H3MEpEHUs (UIUYECKUX BEJIWYMH (CpEAHAS CKOPOCTh W
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHE CBOOOIHOTO A CHHUS,
KECTKOCTh NPYKUHBI, KOXPPULUUEHT TPEeHHsI CKOJBKEHUS, MeXaHHueckass padora u
MOIIHOCTb, YaCTOTA U IEPHO KOJIeOaHUM MaTeMaTHYeCKOTr0 U IPYKUHHOI'O MasiTHUKOB,
ONTHYECKas cuja CcoOMparomel JHH3bI, pPaJuOAKTUBHBIA (OH): TJIAHUPOBATH
U3MEpeHusi, coOUpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJHATH W3MEPEHUS,
cleysl IPeUI0KEHHOW MHCTPYKIIMH, BEIYUCIIATH 3HAYCHUE BEJIMUMHBI M aHAIU3UPOBATh
IIOJIy4YEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU MOTPEIHOCTH U3MEPEHUN;

coOioaTh TMpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3WYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IJIaHETapHAask MOJIEIb aTOMAa, HYKJIOHHAsI MOZEINIb aTOMHOTO S1pa;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONUCAHUS (B TOM YHUCIIE: CIUJIOMETP, AATYUKHU [TOJIOKEHHUS,
pacCTOsHUS M YCKOPEHHMS, PaKeTa, 9X0JI0T, OUKHU, IEPUCKOII, (poToannapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), uCHONb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;
HCIIOJIB30BaTh CXEMBI U CXEMAaTUYHbIE PUCYHKH U3Y4YEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOIMYECKUX IPOLECCOB MPU PEIICHUU Y4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl MOCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MHPaKTUYECKOTro
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM MXU3HHM Uil OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUdOpaMu U TEXHUYECKUMH YyCTpoOicTBamu,
COXpaHEHMsI 370pPOBbsi M COONIIOIEHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIlei cpese;

OCYILLIECTBIIATh MOMCK HMHOpManuu (¢uzndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsI TMOMCKOBBIA 3alpoc, HAaXOAUTh IYTU OIpEAeTIeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAIMM Ha OCHOBE HWMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYpPy
(bu3NYECKOTro COo/Iep KaHUsl, CIIPAaBOYHbIE MaTepHallbl, pecypchl ceTu IHTepHeT, Bl1aaeTh
npuéMaMy KOHCIIEKTHPOBAHMSI TEKCTa, IMpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(OPMAINH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COAEp:KaHUs, MyONIUYHO TPEACTaBIATh
pe3ynbTaThl IIPOEKTHOW WJIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh HM3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COTPOBOXKAATh BBICTYIUICHHE TMpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHE

Koan4yecTBO 4acoB JlesAiTeJbHOCTH DJIeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB U Kourpo y4yuTeJas ¢ y4eToM (uudgposbie)
Ne ni/m IIpakTHyeck
TeM NpOrpaMmal Bcero JbHbIE 5 NporpamMmel o0pa3oBaTte/ibHbIE
padoThI HE PADOTEL BOCITUTAHMS pecypchl
Paznen 1. Mexannueckue siBJIeHUsI
Mexanuueckoe IBHKEHUE U Hoaroroexa i yactue 6o bubamorexa [JOK
1.1 A 10 1 Beepocceniickoit https://m.edsoo.ru/7f41a4
CIOCOOBI €ro OMMUCAHUSA OJIUMITHAAE IIKOJILHUKOB a6
190 get co mus —
poxieHns Anbdpena bubnnorexa [JOK
1.2 BsaumoeiicTBre e 20 1 3 Bepuxapaa https://m.edsoo.ru/7f41a4
Hooeas, mBeackoro ab
n3o0perarens
(MEGOpMAIHOHHOS bubnnorexa [{OK
13 3aKOHBI COXpaHEHUS 10 2 coobmenne) - 21.10.2023 | https://m.edsoo.ru/7f41a4
ab
Uroro no pazneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbI
Bcepoccuiickuii ypok  bubauoreka [JOK
2.1 MexaHndeckue KojieoaHus 7 2 "Okonorus 1 https://m.edsoo.ru/7f41a4
sHeprocoepexeHue” a6
Yyactue B WHTEpHET-
olmMIuane 1o  (QU3nKe bubnuorexa LIOK
2.2 MexaHndecKre BOJIHBL. 3BYK 8 1 CIriory https://m.edsoo.ru/7f41a4
ab
Uroro mo pazneny 15

Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
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DNIEeKTPOMArHuTHOE IMOoJe U

460 neT co AHS pOXKACHUS
lanuneo INanumnes
(MHGOPMAITHOHHOE
COO00IIIEHHE,
npeseHtanus) 15.02.2024

bu6nmoreka [IOK

3.1 6 90 et co aHst https://m.edsoo.ru/7f41a4
ANEKTPOMATrHUTHBIC BOJHBI POKICHHS 26
[O.A.I'arapuna o
(cooOmienue,
MIPE3CHTALINS ) -
09.03.2024
Wroro mo paszneny 6
Pa3znen 4. CBeToBbBIC SIBJEHUS
[TpoBenenue Bbu6moteka [IOK
4.1 3aKOHBI paclpOCTPAHEHHUS CBETA 6 BHEKJIACCHBIX https://m.edsoo.ru/7f41a4
MEPOIPUATHI B paMKax a6
Henenu npenmeTon Bu6morexa LIOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 E;TKGJ::?%HO HayHaHoro https://m.edsoo.ru/7f41a4
12 anpens - [lenb a6
Paznosxxenune 6emnoro cera B KOCMOHABTHKH bubmorexa [JOK
4.3 3 (mpe3eHTanus, https://m.edsoo.ru/7f41a4
CIICKTP
COOOIIICHUE) a6
Uroro no pazueny 15
Pa3nen 5. KBanToBbIC SIBJICHUA
Hcnyckanue u morioieHne bubmorexa [JOK
5.1 4 4 https://m.edsoo.ru/7f41a4

CB€Ta aTOMOM

a6
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bubnunoteka LIOK

5.2 CtpoeHue aTOMHOTO sijipa 6 https://m.edsoo.ru/7f41a4
ab
bubnunorexa LIOK
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4
ab
Hroro no pazueny 17
‘ Paznen 6. [loBTOpuTEIbHO-00001IAI0IIUIT MOYIb
[ToBTOpeHme u 060061IeHNE bubmmoreka [JOK
6.1 coliep>kanus Kypcea ¢husuku 3a 7- 9 https://m.edsoo.ru/7f41a4
9 knacc a6
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I1O 102 12
I[TPOT'PAMME
MOYPOUYHOE INIJTAHUPOBAHUE
N KosmmmuecTBo yacos
o
i Tema ypoka Beero Konrpoabnbie Ilpakruueckne JlaTa m3ydeHus
r
padoTsI padoThbI (yuyeOHas1 Heest)
1 Mexannueckoe 1BukeHue. MarepuanpHas TOUKa 1 1
5 Cucrema orcuera. OTHOCUTENIBHOCTE MEXaHUYECKOTO 1 1
JIBUKCHUS
3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1 1
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HepaBuomepHoe npsimonuneiinoe apmxenue. Cpeanss u

4 1 2
MT'HOBEHHAsI CKOPOCTh

5 [IpssMonMHEITHOE PAaBHOYCKOPEHHOE JABMIKEHUE. Y CKOPCHHUE 1 2

6 CKOpoCTh MPSMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBH)KCHHS. 1 5
I'padux ckopoctn

7 Pemienue 3a1au Ha paBHOMEPHOE U HEPABHOMEPHOE 1 3
JIBUOKCHUE

3 JlaGopaTtopHas pabota "OnpeneneHue yCKOPEHHS Tea Mpu 1 3
PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM mi1ockocTu"

9 PaBrOMeEpHOE nBUXKEHUE IO OKpYKHOCTH. [lepuon n 1 3
yacTtoTa oOpamieHus. JluneitHas u yrioBas CKOpOCTH

10 LlenTpocTpemMuTENBLHOE YCKOPEHHE 1 4

11 [Tepserii 3akoH HproToHa. BekTop critbl 1 4

12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIAS Crila 1 4

13 Tpertunii 3akon Herotona. Cynepno3unus Cui 1 5

14 Pemenue 3agau Ha npuMeHeHne 3aKk0HOB HproTOHA 1 5

15 Cwuita ynpyroctu. 3akoH ['yka 1 5

16 JlaboparopHas pabota «OnpeneneHue KecTKOCTH 1 5
IPYKUHBDY

17 Cuna TpeHus 1 6

18 JlaGopaTtopHas padota "Onpenenenue kodpduimenrta 1 6
TPEHUS CKOJbXKEHUs"

19 Pemenne 3agau mo teme "3axkonnsl Herorona. Cuna 1 F
ynpyroctu. Cuna TpeHus”

20 3aKOH BCEMHUPHOTO TATOTCHUS 1 7

21 CBoOogHoe magenne teia. OnsiTel [ annies 1 7




22 Cuna TsoxecTd. Y cKopeHHe CBOOOTHOTO TaleHUs 8

93 Pentenue 3amau mo treMe "Cuiia TSOKECTH U 3aKOH 3
BCEMUPHOTO TATOTECHUS"

24 JIBuKeHHE NCKYCCTBEHHBIX CITyTHUKOB

25 HesecomocTs 1 neperpy3ku
PaBHOBecue MaTepuanbHOW TOUYKU. AOCOTIOTHO TBEPIOE

26 teno. PaBHOBecue TBEPAOTO Tema ¢ 3aKpeIIEHHON OChIO 9
BpallleHus

27 MowmeHT cuibl. LleHTp TshkecTH 9

28 JlaGopaTtopHas pabota "HaxoxxaeHue 1neHTpa TsbKecTu 10
IJIOCKOM IJIaCTUHBI"

29 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe 10
"MexaHndeckoe aBrkeHue. Bzanmonaeiictsue ten"

30 KonTtponpHast padora o Teme "MexaHu4ecKkoe JBHKECHUE. 10
BsaunmonetictBue Ten"

31 Nmnynbe Tena. Umnynbe cuiibl. 3aKOH COXpaHEHUS 11
MMITyJIbCA. YIIPYTO€ U HEYNIPYTrOe B3aUuMOICUCTBUE

32 Pemenue 3anau no teme "3akoH coxpaHEeHMsI UMITyJIbca" 11

33 PeaktuBHOE ABIKEHHE 11

34 Mexannueckas paboTa U MOIIIHOCTb 12
JlaGopatopHas pabota «OnpezaeneHue padoThl CHIIbI TPEHUS

35 IIPY PaBHOMEPHOM JIBUKEHHUH T€Jla 110 TOPU30HTAIbHON 12
MIOBEPXHOCTH

36 CBs13b Hepruu U padoTel. [loTeHIInaNBHAS SHEPTUS 12

37 Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTUU 13

38 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE 13




JlaboparopHas paboTa «/3ydeHune 3akoHa COXpaHEHUs

39 1 13
SHEPTHI»

40 KoHnTtpoinbHas padota mo Teme "3akoHbI cOXpaHeHHUs" 1 14

41 KonebarenbHoe IBMIKEHHE U €T0 XapaKTEPUCTHKH 1 14

42 3aryxaromue Konebanus. BeiHy)1eHHbIE KoJIeOaHMsl. 1 14
Pe3onanc

43 MaTteMaTH4eCcKuii ¥ MPY>KUHHBIA MasSTHUKA 1 15

44 [IpeBpateHue SHEPrUM NP MEXAaHUUECKUX KOJICOAHUAX 1 15

45 JlaboparopHas pabota «3ydyeHue koneOaHU HUTSIHOTO 1 15
MasITHUKa)»

46 JlaboparopHas pabota «3ydyeHue koneOaHuil Npy>KUHHOTO 1 16
MasiTHUKa»

47 Mexannueckue BoaHbI. CBOMCTBA MEXaHUYECKUX BOJIH. 1 16
[IpoosibHEIC U TTOTIEPEYHBIE BOJTHBI

48 CKopoCTh U JJINHA BOJTHBI. 1 16

49 CeiicMuuecKkue BOJHbI 1 17

50 3ByK. PactipocTpanenue 3Byka B pa3IudyHbIX Cpeiax 1 17

51 I'poMKOCTB 1 BBICOTA 3BYKa 1 17

52 Axyctuueckuil pezoHaHc. OTpakeHue 3ByKa. 9Xo 1 18

53 WNHuppa3Byk u ynpTpa3Byk 1 18

54 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe 1 18
"MexaHuuyeckue KonebaHus ¥ BOJTHbBI"

55 KonTtponbHas pabota mo teme " Mexanndeckue KojaeOaHus 1 19
1 BOJTHBI"

56 WHpaykuust MAarHUTHOTO OISt 1 19




MaruuTHbIi 10TOK. OJHOPOAHOE U HEOTHOPOAHOE

57 1 19
MarHuTHOE T10JIe

58 SIBneHre ANeKTPOMAarHUTHON UHIYKITUU 1 20

59 DIIeKTPOMarHuTHOE IOJIe 1 20

60 ONEeKTPOMarHUTHbHIE BOJIHBI 1 20

61 [IpakTHueckoe MpUMEHEHHE ICKTPOMArHeTu3Ma 1 21

62 DJeKTpoMarHuTHas npupoa ceera. CKOpocTh CBETA. 1 21
BoiHOBBIE CBOMCTBA CBETA

63 Hcrounuku cBeta. [IpsMonuHeiHOE paclipocTpaHeHHE 1 21
cBeta. 3atmenust Connua v JIyHbt

64 3akoH oTpakeHHUs cBeTa. 3epkaiia. PeneHue 3a1a4 Ha 1 99
NPUMEHEHHE 3aKOHA OTPaKEHHSI CBETa

65 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA 1 22
[TonHOE BHYTpEHHEE OTpaskeHHe cBeTa. Vcnonp3oBanue

66 MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX 1 22
CBETOBOJIaX
JlaGopatopHas pabota "HccnenoBanue 3aBUCUMOCTH yTJia

67 IIPEJIOMJIEHUS CBETOBOTI'O JIy4a OT yIJla IIaJIcHNs Ha TPaHUIIE 1 23
"Bo3myx-crexno""

68 JIunzel. OnTHyeckas cuia JIMH3bI 1 23

69 [TocTpoenne N300paXKeHMH B IMH3AX 1 23

70 OnTuyeckue JUH30BbIE TPUOOPHI 1 24

71 ['ma3 kak ontuyeckas cucreMa. 3peHue 1 24

7 Paznoxenne 6enoro ceera B ciektp. OnbiTel HploTOHA. 1 24
CrnoxeHne CIeKTpalIbHBIX IIBETOB. Jlucriepcust cBeTa

73 WuTtepdepeniius BoH 1 25




74 WuTepdepenius 1 BOIHOBBIE CBOMCTBA CBETa 1 25

75 Hudpakmaus ceera 1 25

76 [Tonepe4HOCTh CBETOBBIX BOJIH. DJIEKTPOMAarHUTHAas 1 26
pUpoJia CBETa

77 OmnbwiTel Pe3epdopaa u mranerapaasi MOACIb aTOMa 1 26

78 [Toctynatel bopa. Monens aroma bopa 1 26

79 Hcnyckanue v oroneHne cBeta aToMoM. KBaHTHI. 1 27
JInnelyaTele CIIEKTPBI

80 Ypok-npaktukym "HalOiroieHrne CrieKTpoB UCITyCKaHHS" 1 27

81 PagyoakTuBHOCTE 1 €€ BUIBI 1 27

82 Crtpoenue aToMHOTO siipa. HykimonHast Mojiens 1 28

83 PannoaktuBHBIC peBparieHus. F30Tomns 1 28

84 Pemenue 3anau no teme: "PagnoakTuBHbIE IpeBpalieHus” 1 28

85 [Tepuon monypacmana 1 29

86 PagunoakTuBHBIE M3ITydeHHsI B IPUPOJIE, MEAULIUHE, 1 29
TEXHUKE

87 SnepHble peakun. 3aKOHBI COXPAHEHHUS 3apsIIOBOTO 1 29
MacCOBOTO YHCEI
JlaGopatopHas pabota "M3yueHne 3aKOHOB COXPaHEHHUS

88 3apsI0BOTO M MaCCOBOTO YMCEIl B SIIEPHBIX PEAKIUAX T10 1 30
¢dororpadusaM coObITHI AEPHBIX B3aUMOIECHCTBUI"

89 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU 1 30

90 Peaknnu cuHTe3a 1 AeneHus saep. MICTOUHNKY SHEpTHH 1 30

CouHita 1 38311




91 SnepHas sHepreruka. JledcTBUS paguOaKTUBHBIX 1 31
U3ITy4EHUH Ha KUBBIC OPTaHU3MbI
[TonroroBka Kk KOHTPOJIBHOU paboOTE MO TeMe

92 "JIEKTPOMAarHUTHOE T0JIe. DIEKTPOMArHUTHBIC BOJIHBI. 1 31
KBanToBsie siBneHus"

93 KoHnTtpoinbHas pabota 1mo Teme "DIeKTpOMarHuTHOE TI0JIe. 1 31
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE sIBJICHUS"

94 WToroBelii KOHTPOJIBHBIN TECT 1 32

95 [ToBTOpenue, 0600meHue. PaboTra ¢ TekcTamu 1Mo Teme 1 39
"B3aumopeiictBue Ten"

96 [ToBTOpenwue, 0600meHue. PaboTra ¢ TekcTamu 1Mo Teme 1 39
"TerioBble nponecch”

97 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme 1 33
"DnekTpuueckue siBjaeHus"

08 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1Mo Teme 1 33
"3aKOHBI MOCTOSTHHOTO TOKA"

99 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o Teme 1 33
"CBeToBBbI€ sIBICHUS"

100 [ToBTOpenue, 06061meHue. Pabota ¢ Tekctamu o Teme 1 34
"3aKOHBI COXpaHEHUsl B MEXaHUKe"

101 [ToBTOopenue, o6o0mmenue. Pabora ¢ TekcTamu 1o Teme 1 34
"Konebanus 1 BoJHBI"

102 [ToBTrOopenue, o6o0mmenue. Pabora ¢ TekcTamu 1o Teme 1 34
"KBanTOBas U siiepHas pusuka'

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O
MMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
O®uzuka, 9 xmace/ I'pomo C.B., Pomuna H.A., bemara B.B. u npyrue; mox penakmmei
[Tanebpatiena FO.A., Akironeproe obmiectBo «M3marenscTBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
Bonkos B.A. Iloypounsie pa3zpaboTku mo ¢usuke k ydeOHbM kKomiuiektam C.B.I'pomoBa u
A.B.Ilepsimkuna: 9 kiacc

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bubmmoreka [{OK https://m.edsoo.ru/7f41a4a6



