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INOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBICHA HAa OCHOBE
MOJIOKEHUH ¢ TpeOOoBaHUI K pe3ylbTaTaM OCBOGHHMs Ha 0a30BOM YpPOBHE OCHOBHOI
obpasoBarenbHON mporpaMmsbl, npeacTaBieHHbIX B PI'OC 00O, a Takxke ¢ yuétoM deaeparbHOM
paboueli nporpammsl BocniuTanus U Konuenmuu npernoaasanus ydeOHoro npenmMera «®dusukay;
HOJIOKEHUA O pPadoyMX MporpamMmax y4eOHBIX MPEIMETOB, y4eOHBIX KypCOB B TOM 4YHCIE
BHEYPOUYHOH JIEATEILHOCTH), YU€OHBIX MOAYJCH B cooTBeTCTBUU ¢ TpeboBanusMu ®I'OC u OOII
Ha4yaJIbHOTO 00IIIero, OCHOBHOT'O 001Iero u cpeaHero oomero oopazoanus (IIpukaz MOY CII
Ne6 ot 30.08.2024 Ne200)

Copneprxkanue IporpaMMbl Mo (puU3HKe HarpaBieHO Ha (OPMHPOBAHUE E€CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYy4aroIMXCsl M OpPraHU3alUI0 M3ydeHHs] (U3UKU Ha JeATelbHOCTHOM ocHOBe. B
nporpaMMe 1O (U3MKE YYMUTHIBAIOTCA BO3MOXKHOCTH Y4eOHOro IpeiMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO Kk muaHUPyeMbIM JUYHOCTHBIM M METANpPEAMETHBIM pe3yjbTaTaM
00y4YeHHsI, a TaKXKe MEKIIPEIMETHBIE CBSA3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

[Iporpamma mo ¢u3Mke ycTaHaBIMBAaeT paclHpeieseHue y4eOHOro marepuana Mo rojaam
o0ydyeHust (Mo Kjgaccam), TpeaJiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3Y4YEHUSI TEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpX aHUS U yuy€Te BO3PACTHBIX 0COOEHHOCTEN
o0y4aromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUsI METOAMYECKON MOMOLIM YYUTENIO B
cO37aHUU paboydel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

OusmKa SBISETCS CUCTEMOOOPA3YIOUIMM Uil €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
HOCKOJIbKY (PM3MYECKHE 3aKOHbBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
O6uonoruelt, actpoHoMuell W (usnueckoi reorpadueil, BHOCUT BKJIAaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeaocTaBiseT HauOosiee sCHble oOOpa3lbl NPUMEHEHHS HAyyHOro MeEToja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa U3 MIaBHBIX 337a4 (U3MYECKOTO 00pa3oBaHMs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHOHAYYHOM TIpaMOTHOCTM M MHTEpeca K Hayke Y
o0ydJaronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE MpEANOIaraeT OBJAJACHHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!

® HAy4HO OOBSICHSTDH SIBICHUS;

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;

e UHTEPHpPETUPOBATh JaHHbIE U UCMHOJIb30BaTh Hay4HbIE JOKa3aTeNbCTBA JUIf
MOJTyYEHUs BBIBOJIOB.

Llenu wu3ydeHuss (U3UKM Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs OINpPENEICHbl B
Konuenmuu npenojaBanus ydebHoro mpeamera «®Pusnka» B 00pa30BaTENbHBIX OpPraHU3aIUAX
Poccuiickoit ®enepanuy, peanu3yloIUX OCHOBHBbIE 0O0IIe00pa3oBaTeiIbHble MPOrPaMMBI,
yTBepxkI€HHOW pemenueM Komnermn MunucrepcrBa mnpocsemenus Pocculickoit @epepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

e [puOOpeTeHue MHTEepeca U CTpEMIICHHUs] 00yUarOIMXCsl K HAYYHOMY W3YYEHUIO MPUPOJIBI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



® pa3BUTHE TPEIACTABICHUA O HAYYHOM METOJA€ TO3HaHWs u  (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmMHupoBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3ysbTaTa M3y4yeHUsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE MPEACTABICHUN O POJIM (PUUKU A PA3BUTHUS APYTrUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

® pa3BUTHE TMPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHON
JeSITeIbHOCTH, CBA3aHHOW C (PM3UKOM, MOJATOTOBKA K JalbHEHIIeMy OOy4YeHHIO B 3TOM
HalpaBJICHUH.

JlocTrxeHue 3TUX Lesei mporpaMMbl o (GU3HKe Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus

o0ecreunBaeTcs pelieHueM CIeAYoIuX 3a1ay:

e npuoOpeTeHrne 3HaHUN O TUCKPETHOM CTPOSHUU BEIIECTBA, O MEXAHUYECKHX, TETUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHrne YMEHHI OMUCHIBATh U OOBICHATH (PU3NUYECKUE SBICHUS C UCTIOIb30BAHUEM
MOJTy4YEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUS NPOCTEHIINX pacu€THBIX 3aJad C MCIOJIb30BAHUEM
($u3nIeCKUX MOJIENeH, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BHUTHE YMEHUU HAOIIOJATh MPUPOIHBIC SBJICHUS U BBIMOIHATH OIBITHI, Ja00OpPaTOpHbIE
paboThl W SKCHNEPUMEHTAJBHBIE HCCIEAOBAHHUS C WCIIONIB30BAHUEM HW3MEPUTEIBHBIX
puOOpOB;

e OCBOCHHE TPUEMOB pabOThl ¢ uWHpoOpManueld (GHU3NIECKOro coAep)aHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3WKH, aHaIu3 H KPUTHYECKOE
OlLICHUBaHKE WH(OPMALINK;

® 3HAKOMCTBO cO cdepamu MPOPECCHOHATBHON JIEATEIHPHOCTH, CBI3aHHBIMHU C (DPU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUIX (DU3HUECKON HAYKU.

Ha wusydenne ¢usuku (0a30BbI YpOBEHH) Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs
otBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 daca B Hezeln0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO0).

[Ipennaraemslii B mporpamMMe 1o (u3MKe nepeueHb Ja0opaTOpHbIX paboT M ONBITOB HOCHUT
pEeKOMEHIaTeIbHBIN XapaKTep, YUUTENb JAeJaeT BbIOOp MPOBEAEHUS 1a00paTOPHBIX PabOT U OIBITOB
C y4€TOM HMHJUBUIYaJbHBIX OCOOCHHOCTEH O0y4aromuxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHui,
Ope/UlaraéMblx B paMKax  OCHOBHOIO  TOCYJapCTBEHHOTO  d9K3aMe€Ha 1o  (u3mKe.



COILEPKXAHUE OBYYEHUSA

MexaHnnuyeckue siBJIeHHS.

Mexanunueckoe aBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEpHOe mpsMoiMHENHOe aBMkeHue. HepaBHomepHoe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPAaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHOyckopeHHOE TIpsSMOTHHEHHOE ABMKeHne. CBoOoaHOE nagaeHue. OmbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHHUE MO OKpyx)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHna. Bropoii 3axkon Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUs CKOJIbKEHHMsSI, CUJIa TPEHHS
MIOKOSI, IPYTHE€ BUJbI TPEHHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSATOTEHUS. YCKOPEHHE CBOOOJHOrO IaJeHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
neperpy3KH.

PaBHoBecue MarepuanbHOM Touku. AOGCOIIOTHO TBEP0€ Teslo. PaBHOBEcHe TBEPAOTO TEa
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeakTuBHOE IBMKEHHE.

Mexanuueckasi pabota ¥ MOUIHOCTh. PaboTa cuil TSHKECTH, ynpyroctd, TpeHus. CBsizb
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHuumanpHas 3Heprus cxxaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HabmroeHue MEXaHUYeCKOTo JBUKEHUS Tela OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHHS OJHOTO M TOTO K€ Te€Jla OTHOCUTEIBHO
pa3HBIX TEJl OTCUETA.

H3mepeHre CKOPOCTH U YCKOPEHUs MIPSAMOIMHENHOTO IBUKCHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUYKCHMUS.
Habmonenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.

owu AW

Habmonenne MexaHMueCcKuX SIBJICHUN, IPOUCXOIAIINX B cucteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBUCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEUCTBYIOLIEH Ha HETO CHUJIBI.

8. HabGmroneHune paBeHCTBA CHIT IPU B3aUMOJICUCTBUH TEll.

9. H3meHeHue Beca Tella P YCKOPEHHOM JIBUYKEHUN.

10. Ilepenaya umiynbca Npyu B3aMMOICHCTBUM TEI.

11. IlpeoOpazoBaHust SHEPTUU IPU B3aUMOJCHCTBUU Te.

12. CoxpaHeHHe UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHune uMIysbca Ipu abCOIOTHO YIIPYroM B3aUMOJICHCTBUY.

14. HaGmroienne peakTUBHOTO JIBFKCHHS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHue MEXaHUYECKOW YHEPTHH MPU JBHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.
Jlabopamopuvie pabomul u onvimel.



1. KoHcTpyHnpoBaHue TpakTa JUisi pa3roHa U JaJbHEHIIEro paBHOMEPHOTO ABM)KEHHUS
HIApHKa UITH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IIAapHUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue yCKOpeHHUs Tella MpPU PABHOYCKOPEHHOM JBMKEHMHU IO HAKJIOHHOU
TUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKECHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumores3bl: €CIM IPH PABHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHOMI
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEXYTKHA BPEMEHHU OJMHAKOBBI.

6. HccrnemoBaHue 3aBUCMMOCTH CWJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JTaBJICHHUSL.

7. Omnpenenenue k03P PUIIMEHTA TPEHUS CKOJIbKECHUS.

8. OmpeneneHue kECTKOCTH MPY>KUHBL.

9. OmnpeneneHne pabOTBl CHJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10
TOPH30HTAIEHONW TOBEPXHOCTH.

10. Onpenenenne pabOThl CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHa COXPAHEHUSI SHEPTUH.

Mexanuyeckue KoJjie0aHUs M BOJTHBI.

KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOMA, 4acToTa,
amMuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKA. [IpeBpaiieHue sHepruu mpu
KOJIe0aTEIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CpoiicTBa MexaHMUECKUX BOJH. [IpoonpHBIe U MoniepedHbie BOTHBI. JIJTMHA BOTHBI H CKOPOCTh
e€ pacnipoctpaHeHus. MexaHHUeCKUe BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmroneHue xonebaHuil Tel Mo JeHCTBUEM CHUIIbI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaOmioneHue BBIHYX/IEHHBIX KOJeOaHHI U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIBHBIX U MOMEPEYHbIX BOJIH (HAa MOAECIH).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

1. OmpeneneHue 4acTOTHI U MeproIa KoineOaHUN MaTeMaTHIECKOTO MasSTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJIa KOJIeOaHU MPYKUHHOTO MasTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TEpHoa KoJeOaHUI MOJABENIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MNepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH MepHOAa KoJeOaHWil Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl Ipysa.

6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh IE€pHOJa KOJeOAaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.



7. W3mepeHue yckopeHHsl CBOOOAHOTO MaJCHHUS.

JIEKTPOMATHUTHOE I0JIe ¥ 3JIeKTPOMATrHUTHbIE BOJIHBI.

DNEKTPOMarHUTHOE NoJie. ODJIEKTPOMAarHUTHblE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHue 2JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3H.

DnexTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBbIE cBOCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuwvie padbomot u onvimeol.

1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.

CBeToBbBIC SIBJICHUS.

JIyueBas monens cBera. Mcrounuku cBera. lIpsMonnHeENHHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenominienue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox mydedt B numH3ze. Onrtuyeckas cucrema (oToanmnapara, MUKpPOCKONA U
Tesneckona. I'na3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.

Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Cll0kK€HHE CLIEKTPAJIbHBIX LBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
[TpsimonuHEHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomiei Junse.
X0 Jydel B pacCEUBArOLLIEH JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

WK NOU Pk wWN R

[Tpunumn neiictBust GoroannapaTa, MUKpPOCKOIIA U TEJIECKONA.

10. Mopens riasa.

11. PaznoskeHue 6emoro cBeTa B CIEKT).

12. TTonydenue Genoro cBera IpH CIOKEHUU CBETA PA3HbBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIUIa OTPaKEHUSI CBETOBOTO JIy4a OT yIila aJeHUs.
2. U3yueHue XxapakTepUCTUK N300pa)KE€HUs MPEAMETA B IIIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIUIa IIPEJIOMIICHUS CBETOBOIO JIy4a OT yIJla IaJcHUS Ha
TPAHULIE «BO3LYX—CTEKIION.

[Tony4yeHnne n300paxeHuit C MOMOIIIBIO COOMPAOIIEH JTHH3HI.

Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoei JINH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

Nowu s

OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAOIIOJEHUU dYepe3 IIBETOBBIE
(GUIBTPBI.

KBanToBbIe siBJIeHUS.

OmnbiTel Pesepdopaa u mnanerapuas monens aroma. Monens aroma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.



PamnoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CTpoeHue aTOMHOTO sipa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
IoJIypacnaaa aTOMHBIX siep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiJ0BOT0 U MAacCOBOTO YMCE. DHEPrus CBS3U
aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

SInepnas sHepreTuka. JIeMCTBUA paJuOAKTUBHBIX U3Iy4YEHUN HA KUBBIC OPraHU3MBI.

Hemoncmpayuu.

[EY

CriekTpbl U3J1y4eHUsI U TIOTJIOICHMSL.
CrieKTphl pa3aMyHbIX I'a30B.

CnexTp BoaoOpo/Ia.

Habumonenune tpeko B kamepe BuibcoHa.

A WN

Pabora cuéryrka HOHU3UPYIOMIHUX U3TYyICHHI.
. Perucrpanus nznmydeHus: IpUpOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HaOGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

doTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHA.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENEHO-0000IIAOIIMI  MOAYJAb TpeAHa3HAYeH JUIi  CUCTEMaTu3aluu |
00001IeHNST TTPEIMETHOTO COACPIKAHMSI M OIBITA NEATEIHbHOCTH, IPUOOPETEHHOTO MTPH U3YUCHUU
BCEro Kypca (pu3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
buznke 151 00yJaromMXxcsl, BEIOPABIIKUX 3TOT Y4€OHBIHN MpeaMeT.

[Ipy wu3ydyeHUM [JAHHOTO MOIYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS  BHJIBI
JeATeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAETCS JIOCTHIKEHHUE TMPEAMETHBIX U
METaNpPeMETHBIX TJIAHHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HhOpMUPYETCs E€CTECTBEHHOHAY4YHAas
TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEJOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBJIQJICHHE YMEHHSIMHU OOBACHATH (U3MYECKUE SIBICHUS, MPUMEHsIS TIOJYYCHHBIC 3HAHUS,
pemaTh 33124, B TOM YUCJIE KAYeCTBEHHBIE U KCIIEPUMEHTATbHBIE.

[IpuHUIMIIHATBHO NEATEIbHOCTHBIA XapaKTep NAHHOIO pa3jena peaiu3yercs 3a CUET TOro,
YTO 00yYaIOIIUECs BBIMOIHSIIOT 3a/I1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE TOJTYYEHHBIX 3HaHUN PACIIO3HABATh U HAYYHO OOBSCHATH (PM3UUECKUE SIBIICHUS
B OKpY’KaroUIed MPUPOJIEC U MOBCETHEBHOM KU3HU;

MCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (U3NYECKUX SBICHHM, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HamOOJee BaXKHBIX JOCTIKEHUU COBPEMEHHBIX TEXHOJIOTHM,
HarpuMep, MPAKTHYECKOTO HWCIOIB30BaHMUS PA3IMYHBIX HCTOYHUKOB JHEPTUM Ha OCHOBE
3aKOHA IIPEBPAILICHUS U COXPAHEHHS BCEX U3BECTHBIX BUOB SHEPIHUH.

IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA



N3yuenne Qu3NKM Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs HAMNpPaBJICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA Y
oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIOLINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:
1) maTpMoOTH4€eCKOro BOCIIUTAHUS
- MPOSIBIICHWE HWHTEpPEca K HCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUUCKON (Qu3ndecKon
HayKU;
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3ZHUKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
- TOTOBHOCTh K aKTHMBHOMY Yy4YacCTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U STUYCCKHX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUHN (PH3UKH;
- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHUYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;
3) 3cTeTHYECKOIr0 BOCIIUTAHMSL:
- BOCHPHSTHE JICTCTHUSCKHX KadecTB (DU3MYECKOW HaAyKW: €€ TapMOHHYHOTO TIOCTPOCHHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:
- OCO3HaHME LIEHHOCTH (PU3MUecKOi HAyKH KaK MOIHOTO HMHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPBI;
- pa3BUTHE HAYYHOH JTFO003HATEIHLHOCTH, HHTEPECA K UCCIIEA0BATEIIbCKON IeITeIbHOCTH;
5) ¢popMupoBaHus KYJIbTYPbI 310POBbS H IMOIHOHAJILHOIO 0J1ATOIOJTYYHSI:
- OCO3HaHHE IIEHHOCTH 0e30macHOro odpasa KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BOKHOCTH TIpaBUJI 0€30I1aCHOTO TMOBEJCHUS HA TPAHCIOPTE, HA JOPOTax, C JJIECKTPUUYECKUM U
TEIIOBBIM 00OPYTIOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;
- cOpMUPOBAHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO ke
IpaBa y APyroro 4eiaoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTMBHOE y4YacTH€ B PEIICHUU MPAKTUYECKUX 3ajad (B paMKax CEeMbH, 00pa30oBaTeIbHOMN
OpraHM3allfy, TOpoja, Kpas) TEXHOJIOTHYECKONH U COLIMaIbHOW HAMpaBIeHHOCTH, TPEOYIOMINX B
TOM 4HcClie U GUNYECKUX 3HAHMIA;
- HHTEPEC K MPAKTUIECKOMY M3YUYEHHUIO MPOodecCrid, CBI3aHHBIX ¢ (DU3UKOM;
7) 3KOJIOTrMYECKOT0 BOCIIMTAHMS:
- OpHeHTallusd Ha TMpUMEHeHHe (U3NYECKUX 3HAHWHA JUIs pelleHus 3afad B o0jacTu
OKpY’Kalollled Cpenibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKHM MX BO3MOJKHBIX IMOCIEICTBUM s
OKpY>Karollen Cpeibl;
- OCO3HaHME TI100aJTHFHOTO XapaKTepa IKOJOTUYECKUX MTPOOJIEM U MMyTel WX PelIeHNs;
8) ajanTannu K N3MEHAKIIUMCS YCJIOBHAM COUMAIBHON M NMPUPOAHOM Cpe/bl:
- MOTPeOHOCTh BO B3aMMOJCHCTBHUH MPHU BBIMOJIHEHUN WCCIECIOBAHUA U MPOEKTOB (hHU3HUECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTUX;
- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO e TETHLHOCTD;
- TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Uucie HOPMYIHPOBATH UIEH, TTOHITHUS,
TUMOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;
- OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,
- IUTAHUPOBAHNE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (DU3UYECKUX 3HAHUI;
- CTpEMJICHHE aHAJIM3UPOBATh U BBIABISATH B3aUMOCBSI3U MPHUPOBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCIIE C UCTOIb30BaHUEM (PU3UIECKIX 3HAHU;



- OIICHKA CBOMX JICHCTBHI C YYETOM BIMSHHS Ha OKPYKAIOUIYIO CPEIY, BOZMOXHBIX TIO0ATBHBIX
OCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBOeHHMs mporpamMMmbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIETo
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOUAIOLME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁl—lble JeHCTBUA

Ba3oBble JJornueckue aeiicTBu:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHI);
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(HUKAINK, OCHOBAHHS s 0000IIeHUs H
CpaBHEHHS;
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B pAaCCMaTPUBAEMBIX (paKTaX, JAHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH [IPUYMHHO-CIICAICTBEHHBIE CBA3M MPH H3YyYeHUH (U3HUECKUX SIBICHUUH H
IPOIIECCOB, JeaTh BBIBOABI C HCIOJIB30BAHMEM JEAYKTHBHBIX ¥ HWHIYKTHBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THITIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEINYMH;
CaMOCTOSITENIbHO BBIOMPATh CIOCO0 pelieHus: yueOHou (usmueckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIIEHUs, BbIOOp Hamboiee TMOAXOJAIIET0 C  Yy4ETOM
CaMOCTOSITENILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciegoBaTe/bcKue AeiiCTBUS:
UCIIOJIb30BaTh BOIIPOCH! KAaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
IPOBOJUTH 10 CAMOCTOSITEIBHO COCTaBIEHHOMY IUIAHY OIIBIT, HECIOKHBIA (hU3HYECKHi
HKCIIEPUMEHT, HEOObILIOE UCCIIEeI0BaHNE (PU3NYECKOTO SBIICHUS;
OLICHMUBATh HAa TMPHUMEHUMOCTh W JIOCTOBEPHOCTh HH(OPMAIUIO, IMOJYYCHHYIO B XOJe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
CaMOCTOSITENIbHO (POPMYJIMPOBaTh 00O0OIEHHSI U BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO
HaOJIIOICHUS, OTIBITA, NCCIICOBAHMS,
NPOTHO3UPOBATh BO3MOYKHOE JajbHEWIee pa3BUTHE (DU3MUYECKHX IPOIECCOB, a TAKKe
BBIJIBUTATh MPEANOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:
NPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3alpochl MpPH TOWCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX C YYETOM IpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBaTh M WHTEPIPETUPOBATh HH(GOPMAIMIO PaA3TMYHBIX
BUJIOB U (pOPM IPECTABICHHUS;
CaMOCTOSITENIbHO BbIOMpaTh ONTHUMalbHYIO (opMy TMpeacTaBieHUs HHPOpMaLMU U
WITIOCTPUPOBATh pelIaeMble 3a7add  HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOW
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHuUKaTHBHBIE YHHMBepcaIbHble y4eOHbIe qelicTBHA:
B X07Ie 00CYXICHUS yIeOHOT0 MaTepHalia, pe3yabTaToB Jab0paTOPHBIX PadOT U MPOEKTOB
3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYX/JTaeMOW TEMBI M BBHICKA3bIBATh WEH, HAILICTICHHBIC
Ha pellleHHe 33aJa4u 1 MoJiepKaHue 01aroenaTeIbHOCTH OOIEHHS;



CONOCTABIATH CBOM CYXKICHHA C CYXKICHHSAMH JpPYTHX YyYacTHHKOB JHaora,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO NO3ULIUH;

BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

yOJIMYHO MPEJICTABIATH Pe3yIbTaThl BHIIOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEZIOBAHHUS, IPOCKTA);

NOHUMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIAMBHIYaIbHON PabOTHI MpU
peLIeHNH KOHKPETHON (PU3UIECKOM POoOIeMBI;

NPUHUMATh LEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH JEHCTBHS 1O €€
JOCTHKCHUIO: PACHPEACIATh PONH, OOCY)XKIAaTh IPOIECCHl M Pe3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOIO 4YacTh pPa0OTHI, JOCTHrasi KadyeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJga B OOIIMII MPOIYKT MO KPUTEPHSM, CAMOCTOSATEIHHO
c(OpMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3anus:
BBISIBIISITH TPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyalUsaX, TPEOYIOMIMX ISl PEUICHHUS
(bu3nyeCKUX 3HAHMI;
OPUEHTUPOBATbCSI B PA3IUYHBIX IOJXOJaX MPUHATHUA peleHUH (MHIAUBHIyalIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyMIoif);
CaMOCTOSITENIFHO COCTaBJISTh aJTOPUTM pelleHus (U3NYECKON 3a7aud WIM IJIaHa
UCCIIEIOBAaHMUSI C Y4YETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh NpeAaracMble BapUaHThl pEIICHUH;
JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:
JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh I1aH €€ H3MEHEHMUS,
OOBSICHATH MPUYUHBI JOCTHXKEHUS (HEJOCTH)KEHUs) pe3yabTaToOB AEATEIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJIHEHUS (PU3NYECKOTO
MCCJIEIOBAHMSI WIIM MTPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITENIbCTB, U3MEHUBILNXCS CUTYaAlUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUM,
CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCUU Ha HAy4YHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
NpU3HaBaTh CBOE TMpPaBO Ha OWMMOKY MpH pemieHud (u3nYeckux 3agad Wil B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

HPEAMETHBIE PE3YJIbTATHI

K xoHuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

® CNOJIB30BAaTh IIOHATHUSA: CUCTEMA OTCY€Ta, MaTepuajbHas TOYKa, TPaeKTOPHS,

OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBIDKEHUS, nedopmanus (ynpyras, miacTudeckas),

TpeHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, LIEHTP



TSKECTH, aOCONIIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHHYECKWe KONeOaHWsi W  BOJHBI, 3BYK, HHQPa3ByK H  yIbTPa3BYK,
AJIEKTPOMATrHUTHBIC BOJIHBI, IIKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToOronieHus, anbda, Oera- M ramma-
U3JIy4E€HUS], U30TOIBbI, SIAEPHAs SHEPreTHKA;

pa3iuyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHUE TEJ, PABHOMEPHOE
JIBIDKEHUE 10 OKPYKHOCTH, B3aUMOJICMCTBHE TeJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHHUE (3aTyXarolllhe U BBIHYXKJEHHBIE KOJeOaHUs), Pe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXEHUE 3BYKa, MPSIMOJMHEWHOE pacCIpOCTPAHEHHUE,
OTPa)KEHUE U NPEIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3JI0KEHUE
0esoro cBeTa B CIEKTP W CIOXEHUE CIEKTPAJIbHBIX I[BETOB, JUCIIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHMYATOro CIEKTpa H3JIy4eHUs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIHUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKpYyKarolieM mMupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MPHINBEI U OTIIUBHI, JIBIKCHUE TUIAHET
ConHeYHOM CHUCTEMBI, PEaKTUBHOE JIB)KEHHE JKUBBIX OPraHU3MOB, BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LIyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHUE SBIEHUS B  MpHpPOAE, OHOJIOTMYECKOe  JIEHCTBUE  BUIMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$oH, KOCMHYECKHE JIy4YH, pPaJHMOAKTUBHOE W3JIyYeHUE TMPUPOJAHBIX MHHEPAJIOB,
NeCTBUE PaIMOaKTUBHBIX M3IYYCHHI HAa OPraHU3M 4eJOBeKa), PU 3TOM MEePEBOIUTH
MPAKTHUYECKYIO 337auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TeT U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHUE, MepeMellleHue, MyTh, YIJIoBas CKOPOCTb, CUJIa TPEHMS, CUJIa YIPYTOCTH,
CUJIa TSOKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHWJIBI, MEXaHUYeckas paboTa U MOIIHOCTb, MMOTEHIIUATIbHAS DHEPTUS Teja, MOJAHITOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIBHAS SHEPTHS CKATOW MPYKUHBI, KWHETUYECKas
DHEPTUsl, TOJHAs MEXaHW4YecKas HSHEeprusi, MEpUoJ] W YacToTa KojeOaHWi, JIrMHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
Cpelbl), MPH OMHCAHUU TPABUIBLHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIOIb3YEMBIX
BEITMYMH, O0O3HAYEHUS U CAUHUIBI (DU3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JTaHHYI0 (DU3UYECKYIO0 BEIMYMHY C APYTUMHU BEJIMYMHAMU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUHU CHUII,
MPUHIMUIT OTHOCUTEIBHOCTH [ anuiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCa,
3aKOHBI OTPAKCHUS W TPEIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOTO U
MacCoBOTO UYHCEN TpHU SACPHBIX pEaKIusX, IMpPH OTOM JaBaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHUE;

OOBIACHATh (PU3WYECKHUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISIBIATH  NPUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOPOi Ha 2—



3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

peiaTth pacyéTHbIC 3aauu (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONIME (DU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAIIN3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAMTH pPAcUéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacrio3HaBaTh TPOOJIEMbI, KOTOPhIE MOXKHO PELINTh TMPU MOMOIIU (PU3HUECKHX
METOJIOB,  MCIIOJNb3ysd  ONMCAaHUE  MCCIENOBAaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLIEHUBATh MPAaBUWJIBHOCTh MOPSAKA MPOBEICHHS HCCIEAOBAHUSA,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YNIbTaThl HAOIIOACHU U OIIBITOB;

IIPOBOJMTH OMBITHI MO HAONIOEHUIO (PU3NYECKUX SBJICHUN WIH (PU3UUECKHX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuoja KojaebaHuil MpyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJEOAHUM, MPSIMOIIMHENHOE paclpOCTpAHEHNE
CBETa, paslioKeHHWE Oelloro cBeTa B CIEKTp, U3Y4YEHHE CBOMCTB H300pa)keHUs B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeAMeTa B coOuparoniel IuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIIEKTPOB H3JIY4YEHHUS): CaAMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 NU30BITOUHOTO Habopa 000PYAOBaHUS, OIMCHIBATE X0 ONbITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBO/IBI,

IPOBOAMTH IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HM3MEPEHUMN, ONpeneNss CpeaHee
3HaYeHHEe H3MepAeMoil BelUYUHBbl ((POKYCHOE pacCTOSIHHE CcOOUparonie JUH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUO0pa);

MPOBOAMTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JIBUKEHUM 0€3 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHUM MaTeMaTH4ecKoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPa)XCHHsI CBETa OT yrjia MaJeHUs U
yria IpeloMIIeHUsl OT yria MaJieHus): TJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJibTaTbl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nyecKuX BEIUMYMH B BHUJAE TaOIUI] U TpaduUKOB, JielaTh BBIBOJBI MO pe3yJbTaTaM
UCCIIEI0BaHMS;

IIPOBOJMTHh KOCBEHHbIE H3MEpPEHHs] (U3NYECKUX BEIMYMH (CpedHsisi CKOpPOCTb U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TMPYKUHBI, KOXPDUIIMEHT TPEHUS CKONBXKEHUS, MEXaHW4yeckas pabora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCKOro M NPYKUHHOTO
MasTHUKOB, ONTHYECKass Cujga coOWparomed JIMH3bI, PaTuOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBITIONHSTH
U3MEpEHUs, CIenys MPEeAJIOKCHHON MHCTPYKIIMH, BBIUMCISATh 3HAYCHHUE BEIMYMHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl C Y4YETOM 3aJaHHOW IOTPEHIHOCTH
WU3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opy0BaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKHUX MOJEeNeil: MarepuaibHas
TOYKa, aOCOTIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHK CBETA, JIyd, TOHKAs JIMH3A,
TUTaHeTapHast MOZEeNb aTOMa, HYKJIOHHAsI MOZIeNTb aTOMHOTO SIpa;



XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOI HA UX ONMUCAHUS (B TOM UYHUCIIE: CIIUIOMETP, JATYUKH MOJIO0KEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), ncnosib3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUUYHBbIE PUCYHKH M3YUEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1ad, ONTUYECKUE CXEMbl ISl MOCTPOCHUS M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0O O MpHUMEpax) MPaKTHUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH yCTPOIHCTBaMH,
COXpaHEHMsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO IOBEACHHS B
OKpY’Karolllen cpeae;

OCYIIECTBIISAITh TMOUCK uHPopManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCTIOJIF30BaTh TPU BBHIOJHEHUN yYeOHBIX 33/JaHUI HayYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIa/IeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHUCHbMEHHBIE M YCTHBIE COOOIICHHSI HA OCHOBE MH(OpManuu
U3 HECKOJIBKUX HMCTOYHHKOB (H3MUECKOTO COACPKAHU, IMyOJIMYHO MPEICTaBISATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKONW EATEIbHOCTH, TP 3TOM IPAMOTHO
UCIMOJIb30BaTh HM3YYEHHBIM MOHATUHHBINA ammapar M3y4yaeMmoro pasiena (U3uKd MU
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

Ne Kosan4yecTBo
HaumeHnoBaHue pa3esioB 1 TeM NPOrpaMMbl

n/n 4acoB

1 Mexannueckoe ABrxkeHue. MarepruanbHas TOUKa 1
Cucrema orcueta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKECHUS 1

3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1

4 HepaBaomepHoe npsimonuHeiiHoe apmkeHne. CpenHsisi 1 MTHOBEHHAs 1
CKOPOCTH

5 [TpsmonnHeiHOE PaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE 1

6 CKopocTh MPSIMOTMHEHHOTO PABHOYCKOPEHHOTO IBUXKeHH. [ paduk 1
CKOpOCTH

7 JlabopaTtopHas pabota "OnpeneneHne yCKOPEHHs Tea Mpu 1
PaBHOYCKOPEHHOM JBH>KEHUU 10 HAKJIOHHOM MIOCKOCTH"

8 CoOoauoe nanenue tei. OneiTel annnes 1




PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. [lepuon u yacrora

o oOparteHusi. JIuneitHas U yrioBasi CKOPOCTH 1

10 LlenTpocTpeMUTENBHOE YCKOPEHHUE 1

11 [Tepsrrit 3akon HeroToHa. Bektop cuitbl 1

12 Bropoii 3akon HeroToHa. PaBHOAElCTBYIOIIIAs cuiia 1

13 Tperuii 3akon Hetotona. Cynepno3unus cui 1

14 Pemenue 3amay Ha npuMeHeHne 3aKk0HOB HproToHA 1

15 Cuia ynpyroctu. 3akoH ['yka 1

16 Pemenue 3amau mo reme «Cuiia ynpyroctu» 1

17 JlabGopaTopHas padora «OmnpeneneHnue KEeCTKOCTH TIPYKUHBD) 1

18 Cuna TpeHus 1

19 Pemenue 3agaud no reme «Cusa TpeHUSI» 1

20 JIaboparopHast pabota "Onpenernenne Ko3QpGUIUSHTa TPECHUS 1
CKOJIbXeHUs"

91 Pemenue 3amau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuna 1
TpeHus"

99 Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHUE 1
CBOOOIHOIO Na/ICHUS

93 Ypok-koHpepeHnus "JBrkeHue el BOKPYT rpaBUTAIIHOHHOTO 1
uentpa (Conneuynas cucrema). ['anaktuxu"

24 Pemenue 3amay no teme "Cuiia TSHXKECTH U 3aKOH BCEMUPHOTO 1
TAroTeHus"

25 IIepBas kocMuueckast CKOpocTb. HeBecOMOCTh U Ieperpy3ku 1
PaBHOBecue MarepuanbHOIl Touku. AOCOTIOTHO TBEPAOE TEIO.

26 PaBHOBecue TBEPOTO TeMa ¢ 3aKPETIEHHOW OChIO BpAIlIEHUSI. 1
MowmeHT cuibl. LlenTp TsoxecTu
PaBHOBecue MarepuanbHOIl Touku. AOCOIIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEPAOro Tea ¢ 3aKPEIIIEHHON OChIO BpaILlCHMUS. 1
MowmenT cuibl. LlenTp TsoxecTn

28 Pemenue 3anau mo treme "Mowment cuitbl. LlenTp Tsoxectn"” 1

29 [ToaroroBka Kk KOHTPOJIBHON paboTe 1o Teme "MexaHuueckoe 1
nBIkeHue. Bzanmonelnicreue Tex"

30 KonTponpHas pabota o Teme "MexaHU4ecKoe TBUKECHHE. 1
B3aumopeiictBue Ten"

31 Nwmnynee Tena. UMnysbe cuiibl. 3aKOH COXpaHEHHS UMITYIIbCA. 1
VYnupyroe u Heynpyroe B3auMOZECTBHE

32 Pemrenue 3amaq mo teme "3akOH COXpaHEHUS HMITYJIhCa"

33 Ypok-koHpepeHnus "PeakTHBHOE IBIKEHUE B MPUPOJIE M TEXHHUKE" 1

34 Mexanunueckasi paboTa U MOIIHOCTb




35 PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U CUIIBI TPEHHS 1

36 JIaboparopHas pabora «Onpenenenne paboThl CHITBI TPSHHUSI IPU 1
PaBHOMEPHOM JBM>KEHUH TeJa IO TOPU30HTAILHON TTOBEPXHOCTH

37 CBs13b 3Hepruu u padboTsl. [loTeHIManpHas YHEPTUs 1

38 Kunernueckas sneprust. Teopema 0 KUHETHUECKOW YHEPTUU 1

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE 1

40 JlabGopaTopHas pabota «/3ydeHue 3aKkoHa COXPAaHCHHS YHEPTUN 1

41 KonebaTenbHOE IBUKEHUE U €T0 XapaKTEPUCTUKU 1

42 3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc 1

43 MareMaTH4ecKuil ¥ PY>KUHHBIA MasiTHUKA 1

44 VYpok-uccienoBanue «3aBUCUMOCTh NIEPHOJIa KOJICOAHUI OT 1
KECTKOCTH MPYKUHBI U MACCHI TPy3a»

45 [IpeBparieHue 3HEPrur IPH MEXaHUYECKUX KOJICOaHUIX 1

46 JlaboparopHas padota «Onpesenenre 4acToThl U Mepro/ia KoJieOaH it 1
MPYKUHHOTO MasiTHUKA»

47 JlaGoparopHas padota «IIpoBepka HE3aBUCUMOCTH ITEPHOJA 1
KoJIeOaHUH TPy3a, MOABEIIEHHOTO K HUTH, OT MacChl TPYy3a»

48 Mexanunyeckue BoaHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpoionbpHbIE 1
Y TIOTIEPEYHBIE BOJIHEI

49 Ypok-koHpepeHnus "MexaHndecKkue BOJIHBI B TBEPAOM Telle. 1
Ceiicmuueckue BOIHBI"

50 3Byk. Pacripoctpanenue n oTpakeHHE 3ByKa 1

51 Ypok-uccnenosanue "Habito1eHue 3aBUCUMOCTH BBICOTHI 3ByKa OT 1
4acTOTHI"

52 I'poMKOCTb 3BYyKa U BBICOTA TOHA. AKYCTUYECKUN PE30HAHC 1

53 VYpok-koHpepeHuus "YnpTpa3Byk U HHPpPa3BYyK B IPUPOJE U 1
TexHuKe"

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI COXPaHEHMS. 1
Mexanuyeckue KojeOaHusi U BOJHBI"

55 KonTtponbHast pabora o Teme "3akoHbl cOXpaHeHUs. MexaHnueckue 1
KoJieOaHus U BOJTHBI"

56 DJIEeKTPOMarHuTHOE MoJje. DIeKTPOMAarHUTHBIE BOJTHbI

57 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH

58 VYpoxk-koHpepenuus "[llkana 371eKTPOMarHUTHBIX BOJIH. 1
Hcnonb3oBaHuE 3IE€KTPOMAarHUTHBIX BOJIH JIJIS COTOBOM CBSI3H"

59 VYpok-uccnenosanue "M3ydeHne cBONCTB 3JEKTPOMAarHUTHBIX BOJIH C 1
MOMOIIBI0 MOOUIIBHOTO TenedoHa"

60 Pemrenue 3amaq Ha onpe/esieHNe YacTOTH U JTTHHBI 1

QJICKTpoMar HUTHOMN BOJIHEI




DnexTpoMarauTHas npupoaa csera. CkopocTs cBeTa. BonHoBbIE

61 . 1
CBOICTBa CBETa

62 Ucrounuku cBeta. [IpsAMonnHetHOE pacnpoCTpaHEHUE CBETA. 1
3armenus Connua u JIyHsl

63 3aKoH oTpakeHHs cBeTa. 3epkaia. Pemienue 3a1a4 Ha MpUMEHEHUE 1
3aKOHa OTPAKEHUS CBETa

64 [Ipenomienue cBera. 3aKOH PEIOMIICHHUS CBETa 1

65 [TonHOEe BHYTpEHHEE OTpakeHUE cBeTa. MIcnoib30BaHUE MTOJTHOTO 1
BHYTPEHHETO OTPAXKCHUS B ONITUYECKUX CBETOBOAAX
JlaboparopHas pabota "MccrienoBanue 3aBUCHIMOCTH yTIIa

66 MIPEJIOMIICHHUSI CBETOBOTO JTy4a OT YyIJia MaJCHUs Ha TpaHUIle "BO3TyX- 1
cTexno""

67 Ypok-koHpepenius "Vcnonp30BaHne TOTHOTO BHYTPEHHETO 1
OTpPaXKEHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBA3B"

68 JInnzel. OnTHYecKas cuja JIMH3bI

69 [TocTpoenne n300pakeHHid B TMH3AX

70 JIaboparopHas padota "Omnpenenenne GOKYCHOTO pacCTOSIHUS U 1
OITUYECKOM CUJIbl coOMparomien TMH3bI"

71 VYpok-koHpepeHnmus "OnTuieckre TMH30BbIe TPHOOPHI" 1

72 ['na3 xak ontuueckas cucrema. 3peHue

73 Ypok-koupepenuus "Jledextsl 3penus. Kak coxpanuts 3peHue"

74 Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. ClioskeHue 1
CIEKTPaJIbHBIX 1IBETOB. Jlucnepcus cBera
JlabopaTopHas pa6ota "OnBITH TTO Pa3JIOKEHUIO OEJIOT0 CBETa B

75 CIEKTpP U BOCHPHUATHIO LIBETA IPEIMETOB MIPU UX HAOJIIOJIEHUU Yepe3 1
L[BETOBBIE (PUIBTPHI"

76 VYpok-nipaktukym "BoiHOBbIE CBOMCTBA CBETA: IUCIIEPCHS, 1
uHTepdepeHus u nuppaxuus”

77 OmnsiThl Pesepdopna n niianerapHas MoJelib aTomMa

78 [Tocrynater bopa. Moaens atroma bopa

79 Hcnyckanne n normonieHre ceeta aroMoM. KBautsl. JInHeiuarsie 1
CTIEKTPBI

80 VYpoxk-npaktukyMm "HabntoeHre CieKTpoB UCITyCKaHus " 1

81 PangmoakTnBHOCTE 1 €€ BUIBI 1

82 Crtpoenune aToMHOTO sijipa. HykimoHHast Mojiens 1

83 PanuoaxTtuBHbIe ipeBpaiieHus. M3oTomnsl 1

84 Pemenue 3agad nmo teme: "PaguoakTuBHbBIC peBpalieHus" 1

85 Ilepuon nonypacnana 1

86 VYpoxk-koHpepenuus "PaguoakTHBHbIC U3IIy4eHHs B IPUPO/IE, 1




MEIUIHE, TEXHUKE"

87 SAnepHble peakiuu. 3aKOHbI COXPAaHEHUSI 3aPSA0BOIO0 U MaCCOBOTO 1
yHCel

88 DHeprus CBA3U aTOMHBIX sifep. CBs3b MacChl U SHEPTHHU 1

89 Pemenue 3anau o teme "SnaepHsie peakiun"

90 Peakiuu cunrtesa u nenenus saep. Mcrounuku suepruu ColiHua 1 1
3BE3T

01 Ypok-koudepennus "SAnepHas sHepreTrka. JlericTBus 1
PaIMOAKTUBHBIX M3Ty4YE€HUN HA KUBBIE OpPraHU3MbI"

92 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe "IIEKTPOMArHUTHOE 1
noJje. DJIeKTpOMarHuTHeIe BOIHbI. KBaHTOBBIE siBIICHUS"

93 KonTponbHas padota no teme "IIeKTpOMarHUTHOE MOJIE. 1
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIC siBieHUS"

94 [ToBTOpenue, 0600menue. JJaboparopusie pabOTHI IO KypCy 1
"B3aumopencraue Tea"

05 [ToBTOpeHue, 0600IIeHNE. PeneHne pacueTHBIX U Ka4eCTBEHHBIX 1
3aga4 no teme "TernoBsie mpoiecchl”

96 [ToBTOpeHue, 0600IIeHNE. PeneHne pacuyeTHbIX U Ka4eCTBEHHBIX 1
3agad 1o teme "KIIJ] TemnoBeix gBurareei"

97 [ToBTOpeHMEe, 00001IeHNE. Pemienne pacueTHBIX U Ka4eCTBEHHBIX 1
3ana4 o reme "KIIJI anexTpoycranoBok"

98 [ToBTOopenue, o600meHNe. JlabopatopHbie pabOTHI IO KypCy 1
"CseToBbI€E sIBJICHUS"

99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo Teme "3aKOHbI 1
COXpaHEHUs B MEXaHUKe"

100 [ToBTOpenue, 06061menHue. Pabora ¢ Tekcramu no teme "Konedanus u 1
BOJIHEI"

101 [ToBTopenue, o6o0menne. Pabora ¢ Tekcramu mo Teme "CBeTOBBIE 1
SIBJICHUS"

102 oBTOpeHHe, 0000meHne. Padora ¢ Texkctamu no teme "KBaHToBas n 1
IT 600 Pa6 "K
snepHas pusuka”

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.®u3uka. 9 knacc.: yueOHuK 1 o0ieodpaszosar. yupexxaeanii/ .M. [leppimkun, A.H.
NBanos-M.: IIpocBemenue, 2023.

METOAUYECKHUE MATEPHUAJIBI IJIA YYUTEJIA

1. ®wusuka. 7—9 xnaccel : pabouas nmporpamma k auauu Y MK U. M. Ilepeimikuna,
E. M. I'yrauk, A. U. UBanosa / E. M. I'yt Huk, M. A. Ilerposa, O. A. UepHukoBsa.
— M.: [Ipocsemienue, 2021

2. ®wuswuka. 9 xnacc: 6a30BbI YPOBEHB: AUIAKTHUECKUE MAaTePUANIBL: yIeOHOE
nocobue/ A.E. Mapon, E.A. Mapon. — M.: [Ipocsemienue, 2023.

3. KoHTpombHBIC U caMOCTOSITENIbHBIC pabOTHI 110 u3uke. 9 Kiacc: Kk yueOHuKy A.B.
[Tepoimkuna, E.M. I'yrauk «®usuka 9 kinacey» / O.U. I'pomuesa. — M.
HsnarensctBo «OK3ameny», 2017,2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. OtxkperThiil Ki1acc. CereBoe 00pa30BaTEIbHOE
coobmiectso. http://www.openclass.ru/node/109715
2. Epwunas xosnekuus mudpoBbix 00pa3oBaTelbHbIX pecypcos. http://school-
collection.edu.ru/catalog/
3. ®DenepanbHbIi HEHTP HHHOPMAIIMOHHO-00Pa30BaATEIbHBIX
pecypcos. http://www.fcior.edu.ru/
WutepHer ypok. http://interneturok.ru/ru/school/physics/
I"azera «1 centsiOpsi» marepuaisl o ¢pusuke. http://archive.lseptember.ru/fiz
Aunnmaru pusnyeckux oobextoB. http://physics.nad.ru/
dusnka 7-9 +.http://www.kursk.ru/win/client/gimn http://www.kursk.ru/
JXusas ¢usmka: odyuaromnias mporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢pusmku ¢ ucnoib3oBanueM MuTteprera. http://www.phizinter.chat.ru/
10 ®dwuzuka.ru. http://www.fizika.ru/
11. dwusuka: koyutekus onbIToB. hitp://experiment.edu.ru/
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