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ITosicHuTeIbHAA 3alIUCKA
Pabouas nmporpamma o yueoHomy npeamery «dusuka» cocraBieHa Ha OCHOBE
CJIEIYIOIX HOPMATUBHBIX TOKYMEHTOB:

- ®enepanbHblil 3aKk0H OT 29 nekadbps 2012 r. Ne 273-03 «O06 ob6pa3zoBaHuu B
Poccuiickon @enepannmn»;

- ®@enepalibHBI TOCYAAPCTBEHHBIA 00pa30BaTENIbHBIA CTaHAAPT OCHOBHOTO
oO1ero o0pa3oBaHUs, YTBEPXKICHHBIM MpUKa3zoM MUHUCTEPCTBA MPOCBEIICHUS
P® ot 31 mas 2021r. Ne 287 (3apeructpupoBaH MUHHCTEPCTBOM IOCTULUU
Poccwuiickoit @eneparuu 05.07.2021 r., per. Homep — 64101);

- [Ipuka3z MunucrepcrBa npocsenieHus: Poccuiickont @eneparuu ot 24.11.2022 No
1025"00 yrtBepxkaeHun (QeaepadbHOM  agalTHPOBAHHOM  00pa30BaTEIbLHOU
MporpaMMbl ~ OCHOBHOTO  00mIero oOpa3oBaHusi i1 OOydaromuxcs ¢
OTPAaHUYECHHBIMH BO3MOXHOCTSAMH 370poBbs"(3apeructpupoan 21.03.2023 Ne
72653)

- IIpuka3z MununcrepctBa nmpocselenus Poccuiickoit denepannu ot 26 HIOHS
2025 r. Ne 495 "OO6 yTBepxkaenun enepaibHOro nepeyHs yueOHUKOB,
JOMYIIEHHBIX K UCIOJIb30BAHUIO MIPU PEATU3ALNHN UMEIOIINX FOCY/1apCTBEHHYIO
aKKpeIUTaluio 00pa3oBaTEIbHBIX IPOrPAMM HAYAIBLHOTO OOIIEro, OCHOBHOTO
o0111ero, CpeIHero 00IIero 00pa3oBaHus OpPraHU3AIMIMU, OCYIIECTBISIIOITUMU
0o0pa3oBaTeNbHYIO AESTEIHHOCTh U YCTAHOBJICHUSI PEJEITHLHOTO CPOKa
HCIIOJIB30BaHUS UCKITIOUCHHBIX YUEOHUKOB U Pa3paO0TaHHBIX B KOMIUICKTE C HUMHU
yueOHbIx nocoduit"(3apeructpupoBano B Muntoctre Poccuu 28 uronsa 2025
r.Ne§83082);

- ApmanTupoBaHHas OCHOBHas o00IleoOpa3oBaTeiibHas NporpaMMa OCHOBHOTO
oO1ero oopa3oBaHusi 00yHarOLIMXCs € 3aIepKKOM ncuxudeckoro pazsutus [ bOY
«CrnenmanbHas (KOppeKIMOHHAs ) ITKOoIa-uHTEepHAT Nely

- yueOnbiii Tiad 'BOY «Cnenmanbhast (KOppeKInoHHas) MKoJia-uHTepHaT Nely

- «llonmoxkenne o mOpsIAKE pa3padOTKU U YTBEPXKICHUS PadOYMX MPOrpaMm
y4eOHBIX TPEIMETOB, KypcoB, auciurumH (Moxyiei)» ['BOY «Cneumanbhas
(KOoppeKIHOHHAs) mIKoJIa-uHTepHAT Nely

Mecto yueOHOro npeamera « ®usnka» B y4eOHOM ILIaHe
B cootBerctBun ¢ ®enepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM

CTaHJApPTOM OCHOBHOI'O o0OIIero oOpa3oBaHus Yy4deOHbIM mnpenMer «Duznkar
BXOJUT B TPEAMETHYI0 005acTh «ECTeCTBEHHOHAYUYHBIE MPEAMETHI» U SBISCTCS
oOsi3aTenbHBIM sl u3ydeHus. OOIee YuCIO YacoB, PEKOMEHIOBAHHBIX IS
u3ydenus pusuku B 9 kinacce — 102 yaca (3 yaca B HE/IETIO).



O0mas xapakrepucTuka yueOHoro npeamera «@usuka»
@usnKa ABISETCS CUCTEMOOOPA3YIOIINM JIJISl €CTECTBEHHOHAYUHBIX YYEOHBIX MTPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y4aeMbIX XUMHUEH,
Ouosiorueit, actpoHomMuer 1 Gpusnyecko reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IPEAOCTABISAET Hauboiee sicHble 00pa3Iibl IPUMEHEHUSI HAY9HOTO METOa
[IO3HAHUsA, TO €CTh CIIOCO0A MOMYUYEHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OpnHa 13 r1aBHBIX 3a7a4 PU3NUECKOro 00pa3oBaHus B CTPYKType 001Iero oopa3oBaHus COCTOUT
B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHOI IPaMOTHOCTH M HHTEpeca K HayKe y 00y4aroLuxcsl.
N3yuenune puszuku Ha 6a30BOM YpOBHE IPEAINOIAraeT OBIaeHUE CIEeYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOINMH €CTECTBEHHOHAYYHYI0 I'PAMOTHOCT:
- Hay4HO OOBSICHSTD SIBIICHUS;
- OLICHUBATh U NIOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHMUS;
- HIHTEPIIPETUPOBATh JAHHBIC U UCII0JIB30BAaTh HAYYHBIE JOKA3aTEIbCTBA Ul MIOJyYECHUS
BBIBOJIOB.

Lenn u 3aga4n n3y4eHus: yaeOHoro npeamera «Pusuka»

ey u3yyenus Gpu3uKu:
- IpUOOpETEeHNEe UHTEPeca U CTPEMIICHUS 00YYaIOIUXCsl K HAYYHOMY U3yUSHHIO IPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
- pa3BUTHE NIPEJCTABICHUN O HAYYHOM METO/E M03HaHus U (OpMUPOBaHUE
HCCIIEA0BATENIBCKOTO OTHOUIEHUS K OKPYKAIOIUM SIBIICHUSIM;
- (popmMHpoOBaHUE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysIbTaTa U3y4ueHUs: OCHOB CTPOCHUS MaTepUH
1 (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKH;
- (hopMupoBaHKEe MPEICTABICHUN O POIH (PUHKHU JJIS Pa3BUTHUS IPYTHX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTUH;
- pa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX cepax Oyayuiei npodeccuoHaIbHON 1eATENbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIeMy 00yYeHHIO B 9TOM HallpaBJICHUH.
JlocTrkeHue 3TUX LeNNel MporpaMMsbl 1o (GU3HMKE Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs
o0ecrieunBaeTcs pelieHueM CIeAYIOIUX 3a0ay:
- IpUOOpeTEeHNEe 3HaHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TETIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MprOOpeTeHNne YMEHUH OMUCHIBAaTh U OOBACHATH (PU3MUECKUE SBJICHHS C UCIIOIB30BaHUEM

MOJYYEHHBIX 3HAHHI;

- OCBOCHHE METOJIOB PEIIEHHS MPOCTEUIITNX PACUETHBIX 3a7a4 C UCIOIh30BAaHHEM (PU3MUECKHIX

MOJICJICH, TBOPUYECKUX H MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

- pa3BUTHE YMEHUI HAOIIOATh IPUPOTHBIC SBICHUS M BBIIOIHSATE OIBITHI, TA0OpaTOpPHBIE

paboTHI ¥ DKCIIEPUMEHTATBHBIE UCCIICIOBAHUS C UCIIOJIB30BAHUEM N3MEPHUTEIBLHBIX MPUOOPOB;

- OCBOCHHE MIPUEMOB PabOTHI ¢ HHPOpMAIHEeH PU3NIECKOTO CONIepKaHus, BKIIOUYas

MH(OPMALIHIO O COBPEMEHHBIX TOCTHXKEHUSAX (PU3MKHU, aHATTU3 U KPUTHUECKOE OLIEHUBaHUE

uH(pOpMaINH;

- 3HAKOMCTBO €O cepamu TpoPecCHOHATTEHON ACSITEIIBHOCTH, CBI3aHHBIMU C (PU3HKOM, U

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (DU3MUECKON HAYKH.
Ocob0enHocTy agantanuu padoyeii nporpamMmsbl 1o npeamery «P@u3nuka

[Tpu aganTanuu copepKaHusi U COCTABICHUU MPOTPAaMM OCHOBHOE BHUMAaHUE HEOOXOIUMO

o0paTuTh Ha OBJIAZICHHE JETHMH NMPAKTUYECKUMU YMEHUSAMU U HaBblkamu. [IperycmarpuBaercs



yMeHbIIIeHHEe 00beMa TEOPETUYECKUX CBEJICHHH, BKIIIOUEHNE OTJEIbHBIX TEM HIIN LENbIX
pa3zenoB B MaTepHabl A1l 0030pHOT0, 03HAKOMHTEIBHOTO MITH (PaKyIbTaTHBHOTO H3YUYCHHUS.
BakxHpIMH KOPPEKIIMOHHBIMH 3a71a4aMH Kypca Gpu3nuku B kiaccax mis aeteit ¢ 3I1P sBistores
pa3BUTHE y yYalIUXCS OCHOBHBIX MBICIUTENIBHBIX ONepaluil (aHaIu3, CHHTE3, CPABHEHHUE,
0000111eHIE ), HOpMAIHU3AIIHsI B3aUMOCBSI3U UX JIEATEIBHOCTH C Peublo, ((GOPMUPOBAHKE TPUEMOB
YMCTBEHHOW pa0OThI: aHAJIN3 UCXOIHBIX JTAHHBIX, INIAHUPOBAHUE MaTEpUaa, OCyIECTBICHHE
MO3TAIHOTO U UTOTOBOTO CAMOKOHTPOJIA. bolbiioe 3HaueHue npuaaeTcs yMEeHHIO paccKas3arh O
BBITTOJIHEHHOHN paboTe ¢ MPaBUIBHBIM YIOTPEOICHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTUH U
cOOJII0ICHUEM JIOTHYECKHX CBSI3EH B M3JIaraeMoOM MaTepHalie.

YcBOeHHEe MPOrpaMMHOTO MaTepuaa no (PM3KKe BBI3BIBACT OOJIBbIINE 3aTPYTHEHHS Y
obyuaromuxcs ¢ 3I1P. [Toaromy ocoboe BHUMaHKe Y U3yYSHUH Kypca PU3UKH yAeseTcs
MOCTAaHOBKE U OpraHM3aIMH SKCIIEPUMEHTA, a TAK)KE MMPOBEICHUIO (TIOYTH Ha KaXKIOM ypOKe)
KpaTKOBPEMEHHBIX J1a00paTOPHBIX padOT, KOTOPBIE Pa3BUBAIOT YMEHHE I10JIb30BAThCS
npocTeHmuMu mpudopaMu, aHATU3UPOBATH MTOJIyYEHHBIE JaHHbBIE.

B cBsi3u ¢ ocoO0eHHOCTAMHU MTOBEACHUS U AesTenbHocTH yuanuxcs ¢ 3[1P (pactopmMoxeHHOCTS,
HEOPraHU30BaHHOCTh) HEOOXOIUM CTPOXKAUIINI KOHTPOJIb 32 COOIIOAEHUEM IIPABUII TEXHUKH
0€30MMacHOCTH MPH MPOBEICHUH JTA0OPATOPHBIX U MPAKTUYECKUX PaboT.

[Ipu moAroToBKE K ypoKam ciaeayeT NpeayCMOTPETh JOCTATOYHOE KOJIMYECTBO BpEMEHU Ha
paccMOTpPEHHE TEM U BOIIPOCOB, PACKPBIBAIOIINX CBS3b (DU3UKHU C KU3HBIO, C TEMHU SIBJICHUSMH,
HAOII0IEHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX )KU3HEHHOTO OIbITa. BaxkHo
TaK)K€ MaKCUMaJIbHO UCIIOJIb30BaTh MEXIIPEAMETHBIE CBA3U C TAKUMH JTUCLUILUIMHAMU, KaK
pUpOAOBeeHHE, Teorpadus, xumusi, Ouonorus, n6o netu ¢ 3[1P ocobeHHO HYKIAr0TCS B
MPETOJHECEHUH OJTHOTO M TOTO K€ y4eOHOro MaTepuasa B pa3IUYHbIX aClleKTax, B €ro
BapbUPOBAaHUH, B HEOJHOKPATHOM MTOBTOPEHUH U 3aKPEIIJICHUH [TOJIyYEHHbIX 3HAHUN U
NpakTUYeckux yMeHui. I103Bonss paccMaTpuBaTh OJIMH M TOT e y4eOHbII MaTepuall ¢ pa3HbIX
TOYEK 3PEHHUS, MEXIIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIydllIEMY OCMBICIEHUIO, OoJiee
MIPOYHOMY 3aKPEIUICHHUIO MTOJIyYEHHBIX 3HaHUN U MPAKTUYECKUX YMEHUI.

B cBs3u ¢ ocobennoctamu aereit ¢ 3[IP nzydenue HoBoro marepuaia Tpedyer:

oIpoOHOT0 OOBSICHEHNS MaTepuasa ¢ OpraHu3alueil S3KCrepuMeHTa; Oeryioro MoBTOPEHUs ¢
BBIJIEJICHUEM TJIaBHBIX OIIPEIEICHUN U IOHATHI; MHOTOKPATHOTO TIOBTOPEHHUS; OCYILECTBICHNE
00paTHOM CBSI3U — OTBETHI YUEHUKOB Ha BOIIPOCHI, padoTa 10 MJIaHy U T. II.

Heob6xoaumo BKITIOUATh B COACpKaHUE MTPOTPAMMBI BOTIPOCHI 37I0pPOBbECOEpPEKEHHS (Hampumep,
TeMa «/laBieHue KuaAKoCcTH»), MaTepral 1o NpopuIaKTHUKE YIIOTPeOIeHNs ICUX0aKTUBHBIX
BelecTB (HanpuMmep, Tema «luddysusn»), nponarane 310poBoro oopasza xu3HU (HAIIpUMeED,
tembl «PaboTtay, «CkopocTby, «IIpocThie MEXaHU3MBIY).

[Tpu nmanupoBaHuK yuyeOHOTO MpoIlecca JKeIaTeIbHO MPETyCMOTPETh UCIIOIb30BaHUE:

- pa3HOOOpPAa3HBIX METOAOB OOYUYEHHUS: HATJISIHBIX: MIUTIOCTPALIUS, IEMOHCTPAIH (B TOM YUCIIe

LIOP), npakTudeckux; pazHooOpa3HbIx GopM 00yUeHHsI: HHANBHUY aJIbHBIX, TAPHBIX,
IPYMNIIOBBIX (CO CMEHHBIM COCTAaBOM YYEHHUKOB);

- COBPEMEHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH (MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX,
Pa3BUTHS KPUTUUECKOT'O MBIIIICHHUS);

- COBPEMEHHBIX TEXHMUECKUX CPEACTB 00YUEeHMsI, TAKUX KaK MMEPCOHAIbHBINA KOMIIBIOTED,
MHTEpAaKTUBHAsI TOCKa.

B nannoit paboueit mporpamMme Ha u3ydeHue GU3MKU B 9 Ki1acce OTBOAUTCA 3 yaca B HEZEIIO, U3
pacuéra 34 yueOHbIe Henenu — 102 yaca B TO/I.
Y4eOHO-MeTOoANYeCKNH KOMILIEKT

1. A.B. Ileppimkusa YueOHuk «Pusnka. 9 kimace» u3nareabcTBo «Ik3amen» 2023.
A.B. Ilepsimkun COopHUK 33124 1o pusuke. 9 knace. M3garensctBo «Ok3amen» 2024.



COJAEPKAHUE OBYYEHUA
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHMs. PaBHOMepHOE IpsMoOiuHEHHoe naBuxkeHue. HepaBHomepHOe
IpsIMOJIUHENHOe ABM>KeHHe. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IIPU HEPaBHOMEPHOM
JBUKCHHM.

Yckopenue. PaBHOyCKOpeHHOE TpsSMOTMHEHOE ABMkeHrne. CBoOoaHOE nageHue. OnbITh
lNasmnes.

PaBHOMepHOE JBMXKEHUE M0 OKpykHOCTH. [lepuon u yacrora oOpamienus. JIuneitHas u
YIJI0Basi CKOPOCTU. LIEeHTpOCTPEMUTENIBHOE YCKOPEHHUE.

IIepBbiit 3akoH HprotoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herorona. IIpuHnumn
CYNEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: CUJIa TPEHHUS CKOJIBKEHUS, CUJa TPEHUs
IIOKOSI, IPYT'HE BUJIbI TPEHHUSI.

Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOpPEHHE CBOOOAHOIO MaJeHUs.
IBuxenue 1utaHer Bokpyr Comnua. IlepBas kocmmueckass ckopocTh. HeecomocTh u
IIEPErPy3KH.

PaBHOBecue MatepuanbHON TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tena
C 3aKpEIIEHHON OChIO BpaieHus. MomeHT cuiibl. L{eHTp TsxecTH.

Nmnynbe Tena. V3meHnenue umnyinbca. Mnynbc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanunueckasi pabota U MOUIHOCTb. PaboTa cuil TsDKECTH, ynpyroctu, TpeHus. CBs3b
SHepruu U padotel. [loTeHuManpHas SHEprus Tena, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[TorennmanpHas 3Heprus cxxaro npyxuHel. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH.

JHemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBLHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHHE TYTeH W TPACKTOPHIA IBMIKEHHS OJHOTO M TOTO JK€ Tela OTHOCHTEIBHO

Pa3HBIX TEJ OTCUETA.

3. H3mepeHune cKOPOCTH U YCKOPEHUS MPSAMOIMHEHHOTO ABHKEHHUS.

4. UccnegoBaHue mMpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHUS.

5. HaOmronenue qBuxKeHHs Teja 1Mo OKPYKHOCTH.

6. HabmoneHne MexaHMUECKUX SBJICHHH, TPOUCXOIAIINX B cucTeMe oTcuéTa «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCUTEJIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHsI TeJla OT MAacChl TeJIa M IEUCTBYIOIIEH Ha HETO CHUIBI.

8. HaOmoneHne paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJ.

9. U3meHneHue Beca Tena MpU yCKOPEHHOM JIBH)KEHUH.

10. ITepenaya umMiynbca Mpu B3aMMOACHCTBHH TEJL.

11. TIpeo6pazoBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEll.

12. CoxpaHeHue uMITyJibCca IpU HEYNIPYroM B3aUMOJEHCTBUY.

13. Coxpanenue UMITyJIbCa P a0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

14. HaGnroneHue peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHne MEXaHUYECKOW SHEPTUH NTPU CBOOOTHOM TIaICHHH.



16.

CoxpaHeHne MEXaHMYECKON YHEPTUH MPH IBUXKEHUH Teja MO IeHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

o

10.

11.

KoHctpyupoBanue Tpakrta A pasroHa M JAIbHEHUIIEr0 PAaBHOMEPHOIO JIBUIKCHMS
HIAPUKA WU TEJIEKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJBXKEHHsI OpyCKa WM JIBHKEHUS IapuKa II0
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHne ycKOpeHHUsl Tejaa IPU PAaBHOYCKOPEHHOM JIBMJKEHUHM I10 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBUKEHHH 0€3
Ha4aJbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €COM MPH PaBHOYCKOPEHHOM JBIDKEHHUH 0€3 HadallbHOU
CKOPOCTH IIyTHM OTHOCSTCS KakK psAJ HEUETHBIX YHCENI, TO COOTBETCTBYIOLIUE
MIPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHMS CKOJIBKEHMS OT CHJIBI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenre KodphUIIUEHTa TPEHHUS CKOIBKCHHUS.

OrnpeneneHne KECTKOCTU MPYKUHBI.

Omnpenenenue paboOThl CUJIbI TPEHUS MPU PABHOMEPHOM [JBUKEHUM Tela IO
TOPU30HTAILHON IIOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YOPYTOCTH MPU MOIBEME Tpy3a C HCIOIb30BAHHEM
HETOJBM)KHOTO U TIOJIBMIKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXpaHEHUS YHEPTHH.

Paznen 9. Mexannuyeckue KoJ1e0aHusl H BOJIHBI.

KonebarenbHoe npmkenne. OCHOBHBIE XapaKTEpUCTUKU KOJeOaHUWil: MepHoJ, 4acToTa,
amMruintyaa. MaTemMaTuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpamieHuwe sSHepruu Mpu
K0J1€0aTeIHLHOM JBHUKEHUH.

3aryxatomue kosiebanus. BeiHyxkneHHbIe Konebanus. Pesonanc. MexaHndeckue BOJHBI.
CaoiicTBa MexaHnuecKkuX BOJH. [IpononbHbIe U nonepeyHbie BOMHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHnueCcKHe BOJIHBI B TBEPAOM TeJl€, CEMCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. Mu(dpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue koneOaHU Tes MO 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

2. Habmoaenue xonebaHuil rpy3a Ha HUTHU U Ha TIPY>KUHE.

3. HabmoneHne BBIHYKICHHBIX KOJIEOaHUI U pe30HaHCA.

4. PacnpocTpaHeHue NPOJ0JIbHBIX U ONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmioneHue 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomol u onvimol.

1. OmnpeneneHue 4acTOThI U NEpHOa KOJIEOAHUNH MaTEMaTHUECKOTO MasiTHUKA.

2. OmnpeneneHue 4acToThl U Iepruoa KojaeOaHuii MPy>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH INEpHOAA KOJeOaHMH MOABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH NEpPHOAA KOJEOAHUH MPYKMHHOTO MasTHHKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABEIICHHOIO K HHUTH, OT

Macchl rpysa.



6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh Iepuoja KoJeOaHUM NPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHUs: CBOOOIHOTO MaieHuUsl.
Paznea 10. DiaekTpoMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DNeKTpOMarHuTHOE ToJie. DJIEeKTPOMAarHuTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 37eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH Il COTOBOM
CBSI3HU.
DnexTpoMarHuTHas npupoaa csera. CKkopocTh cBeta. BonHoOBbIe cBOCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOHCTBa CBETa.
Jlabopamopuuvie pabomot u onvimel.
1. M3yueHue cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIBHOTO TeIe(oHa.
Paznen 11. CBeToBbIe siBJICHHS.
JlyueBass mojnenb cBera. Mctounuku cBera. [IpsMonnHelHOE pacnpOCTpaHEHHUE CBETA.
3armenus Comnnina u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa.
[Ipenomiienue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUsI B ONTHUYECKUX CBETOBOJAX.
JIunza. Xox nyuedl B nmH3e. Onruyeckas cucreMa Qoroamnmnapara, MHUKpOCKoma u
Tesneckomna. ['a3 kak ontudeckas cucreMa. bin3opykocTs U JanbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HeloToHA. Cllo)kKeHUE CIIEKTPaIbHBIX LIBETOB.
Jucnepcus caera.
Jemoncmpayuu.
IIpsimonuHEITHOE PacIPOCTPAHEHHUE CBETA.
OtpaxeHnue cBera.
[Tonydyenne n300paxeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomienue ceera.
OnTHyeckuii CBETOBO.
Xon styueit B coOuparomeit aunse.
Xop JIydel B pacCenBaroLIEeH JIMH3E.
[Tonydenne n300paxeHuii ¢ TOMOIIbIO JINH3.
. Ipunuun peiictBus ¢oToanmapara, MUKPOCKOIIA M TEJIECKOTIIA.
10. Mopens rnasa.
11. PaznosxeHue 6€10Tro CBETa B CIIEKTP.
12. TTony4yenne 6e10ro CBETa NMPH CIIOKEHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIila OTPAKEHHUSI CBETOBOTO JIyda OT YIJIa MaICHHs.
2. U3ydeHue xapaKkTEepHUCTHK H300paXeHHUs TIPEAMETA B IMJIOCKOM 3epKaJe.
3. MHccrenoBanmne 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJia TMaaeHus Ha

CoNORrLDdDPE

TPAHUIIE «BO3TYX—CTEKIIO».
[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne POKYyCHOTO PACCTOSIHUSI M ONITHUECKOM CHUITBI COOMPATOIIICH JIMH3BI.
OnBITHI 1O Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.

OneITHl MO BOCHPUATHIO I[BETa MPEIMETOB MPU UX HAONIIOICHUU 4Yepe3 I[BETOBBIC
(GUIBTPHL.

Pa3znen 12. KBanTOBBIC SIBJICHHS.

No ok



Omneitel Pe3epdopaa u mimanerapuas mojaenb aroma. Moaens aroma bopa. Mcnyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JIuHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- m ramma-uznydeHus. CTpoeHHE AaTOMHOTO sJIpa.
Hyxnonnas wmopnens aromuHoro sapa. M3oronsl. PaanoaktuBHble mpeBpaimieHusi. I[lepuon
MoJTypacraja aTOMHBIX sJIep.

SnepHble peakuuy. 3aKOHbI COXPAHEHHUS 3apsiI0BOIO U MAacCCOBOI'O YHCEN. DHEPrus CBSA3H
aToMHBIX szep. CBsi3p Macchl U SHepruu. Peakumy cuHTe3a M aeneHus suep. Mcrounuku
sHepruu ConHIa U 3BE3 .

Snepnas snepreruka. JleiicTBUs paAOAKTUBHBIX U3JTy4YE€HUHN Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.
CrieKTphl pa3aryuHbIX T'a30B.

CrekTtp Bomopoaa.

Habmronenue TpexoB B kamepe BuibcoHa.
Pabora cuérurka HOHU3UPYIOIUX U3TYICHUH.

ok wnE

Perucrpanus usinydeHus IpupoIHbIX MUHEPAIOB U MPOJYKTOB.

Jlabopamopuuvie pabomot u onvimeol.

1. HaGnropeHue CIJIONIHBIX M TMHEWYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. UccrnenoBanue TPEKOB: U3MEPEHUE SHEPIHMHM YACTHUIBI 10 TOPMO3HOMY IyTH (TI0

dbotorpadusm).

3. H3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpHTE/ILHO-0000111a101IIUIT MOTYJIb.

[ToBTOpUTENBHO-0000IIAOIIMK ~ MOJYJIb  TMpeAHa3HaueH JUIsl CUCTEeMaTH3aluu U
0000111eHUS TPEAMETHOTO COJEPKAHUS U OTBITA JESATEIbHOCTH, IPUOOPETEHHOTO MPHU U3YUEHUU
BCEro Kypca (PU3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢u3uke 1715 00yyarouxcs, BBIOpaBIIUX 3TOT YUEOHBIN MpeaMeT.

[Ipy wu3ydyeHMH JAHHOTO MOJYJS pealu3yloTcd M CHCTEMaTU3UPYIOTCS  BUIbI
JeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOecCHeuuBaeTcs JAOCTHXKEHHME NPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB 00ydeHus, (popMupyercs ecTecCTBEHHOHay4Has
IPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIIEOBAHUS SIBICHUNH MPHUPOABI U TEXHUKH,
OBJIAJICHHE YMEHUSIMU OOBICHATh (PU3NYECKUE SBJICHUS, MPUMEHsSI IOJTy4YeHHbIE 3HaHUS,
pelaTh 3aJ1a4d, B TOM YHCJIe KaUe€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHATBHO JEATETLHOCTHBIN XapakTep JaHHOTO pasjieNia peau3yeTcs 3a CUET TOoro,
YTO 00yYaroIUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IMPEAIaraercs:

Ha OCHOBE IOJIyYeHHBIX 3HAHUI PAaclioO3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpYXaroUlel Npupoje U NOBCEIHEBHON KHU3HY;

UCIOJIb30BaTh HAYYHBIE METOJABI HUCCIEI0BaHMUs (U3NUYECKUX SBJICHUN, B TOM UHUCIE IS
MIPOBEPKHU THIIOTE3 U MOJTYUYEHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI Hauboyiee BaXKHBIX JOCTHXKEHUIl COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPAaKTHUYECKOTO MCIOIb30BaHUSA PA3IUYHBIX HCTOYHMKOB SHEPrHM Ha OCHOBE
3aKOHa MPEBPAIICHUS U COXPAHEHHsI BCEX N3BECTHBIX BUJIOB YHEPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA



N3yuenne ¢u3NKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS HANpaBiIeHO Ha

JOCTUKEHHUE TUYHOCTHBIX, METAPEMETHBIX U IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbraTte wu3ydeHuss (U3MKM Ha ypOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs Y
oOyuatomerocsi 0yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTAaThl B YACTHU:

e 1) IaTPHMOTHYECKOI0 BOCIUTAHMS:

® - IpOsIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (hr3HuecKoit
HaYKH;

® - [ICHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa)KIaHCKOr0 U J1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

® - TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIECHHH OOLIECTBEHHO 3HAYUMBIX M ITHUYECKHUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUN (DU3HKWY;

® - 0CO3HaHHE BAYXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JESITEIbHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHUS:

® - BOCIPUATUE 3CTETUYECKUX KAYECTB (PU3NYECKOW HAyKU: €€ rapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOI'0 NO3HAHMSA:

® - OCO3HAHME LIEHHOCTH (PU3NYECKOM HAyKM KaK MOIIHOIO MHCTPyMEHTa MO3HAHHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEUIIEH COCTABIIIOLIEH KYJIbTYpHI;

® - pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM 1€ATEIbHOCTH;

e 5) ¢popMupoBaHus KYJIbTYPbI 310POBbS H IMOLUOHAJIBLHOIO 0J1aroNMoJIyYms:

® - OCO3HaHME LEHHOCTH Oe30macHOro obpa3a *H3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOTO TMOBEACHUS Ha TpPaHCIOpTE, Ha JOporax, ¢
AIIEKTPUYECKUM U TEIIJIOBBIM 000PY/I0BAaHUEM B JIOMAIIHUX YCIOBUSIX;

e - chOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

e 6) TPYZ10BOIO BOCIIMTAHMSA:

® - aKTHBHOE y4YaCTHE B PEIIECHUHU MPaKTHYECKHUX 3a/ad (B paMKax ceMbU, 00pa3oBaTeNIbHOMI
OpraHM3aly, Tropojaa, Kpas) TEXHOJOTMYECKOM W  COIMAIbHOM  HANpaBIEHHOCTH,
TPeOYIOIIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUI;

® - UHTEpeC K MPAKTUIECKOMY U3YUYEHHIO MPOoeCcCHil, CBI3aHHBIX C PU3UKOM;

e 7) 3K0JIOTHYECKOT0 BOCIIUTAHMSI:

e - OpHEHTalus Ha NpUMeHeHue (U3MYECKHX 3HaHWM A pelleHus 3afad B 00JacTH
OKpYXarolie cpespl, MIaHUPOBAHUS TOCTYIKOB U OLEHKH MX BO3MOKHBIX MOCIEACTBHMA
JUISL OKPYXKAIOIIEH Cpeibl;

® - 0CO3HaHHWE TT00ATBHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel UX pelIeHHS;

e 8) ajanTanMu K U3MEHSIOUIUMCS YCJIOBUAM COLMATBHOM M NPUPOAHOM Cpeabl:

e - MOTpeOHOCTh BO B3aWMOJAEWCTBUM TIPU BBIIOJHEHUM UCCIEJOBAaHUM UM MPOEKTOB
(U3HYECKON HANIPABICHHOCTH, OTKPBITOCTD OINBITY U 3HAHUSM JPYTHX;

® - [IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JAesITebHOCTD;

e - TOTpeOHOCTh B (OPMHUPOBAHMHM HOBBIX 3HAHWN, B TOM 4YHUCIE (HOPMYJIHPOBATH HJICH,
MOHSITHS, TUITOTE3bI O (QU3NUYECKUX OOBEKTAX U SIBICHUSX;

e - oco3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (HU3UKH;

® - IUTAHUPOBAHHE CBOETO Pa3BUTHSI B MPUOOPETCHUN HOBBIX (PU3NICCKUX 3HAHUN;

® - CTpeMIICHWE aHATM3UPOBAThH U BBISIBJIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM (PU3NISCKUX 3HAHUM;



® - OICHKAa CBOMX JCHCTBHI C y4€TOM BIHMSHUS Ha OKpYKAIOIIYI0 Cpely, BO3MOXKHBIX
[J100abHBIX OCIEICTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHHs MporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuyaromerocss OyayT CcOpMUPOBAHBEI MeTampeAMeTHbIEe pPe3yJbTaThl,
BKJIIOYAIOIIME [103HABATENIbHBIE YHUBEPCAIbHBIE Yy4eOHbIC JACHCTBUSA, KOMMYHHKATHBHbBIC
YHUBEpCaJbHbIC yueOHbIE ACHCTBUS, PETYIATUBHbIC YHUBEPCATIbHBIC yueOHbIE ACHCTBHUS.

Ilo3HaBaTeabHBIE YHUBEPCAJTIBbHBLIC y‘-leﬁl—[l)le JeHCTBUS

Ba3oBble Jlornyeckue aeiicTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBaTh CYIECTBEHHBINH NMPU3HAK KiacCU(UKaLMU, OCHOBaHUA 1Js1 0000IIeHus
U CpaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTHUBOPEUMS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBIICHUSM;

BBISIBJIATh ITPUYMHHO-CJIEJICTBEHHbIE CBSI3M IPU H3yYEHUM (PU3MUECKUX SBICHUH U
IIPOLIECCOB, Ji€JaTh BBIBOJBI C HCIIOJIb30BAHUEM JCAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEJIHYHUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHOcOO pemieHuss ydyeOHOM (¢u3nyeckoll 3aaauu
(cpaBHEHHE HECKOJBKUX BApUAHTOB pELIeHHs, BHIOOp Hambosiee MOIXOASIIETO C
y4E€TOM CAMOCTOSATEIbHO BbIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTeabcKue AeiicTBUS .

HCIIO0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI NHCTPYMEHT MTO3HAHMS;

MPOBOJUTH IO CAaMOCTOATENBHO COCTAaBIIGHHOMY TUIAaHY OMBIT, HECIOXKHBIN
(hbU3UYECKU IKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NYECKOTO SBJICHMUS;
OILICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYCHHYIO B XOJI€
WCCTIEA0OBAHUS WM DKCIIEPUMEHTA,;

CaMOCTOSITENTLHO ~ (OpMYyNUpOBaTh O00OOIIEHUS ¥  BBIBOABI 1O  pe3ylibTaTaM
MIPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIIEIOBAHMS,

MIPOTHO3UPOBATh BO3MOXHOE JalibHEHIIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAaKKe
BBIIBUTATh MIPENONIOKEHUsI 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSITh Pa3IMIHBIE METOJbI, HHCTPYMEHTHI H 3aIllpOChl TPU IOMCKE W OTOOpe
nH(OPMAILIUY WK JAaHHBIX ¢ yUETOM MPEAoKeHHOW yueOHoM (pu3nueckoit 3a1auu;
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH MH(POPMAITUIO PA3ITHIHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

CaMOCTOATENIbHO BBIOMpATh ONTUMAIbHYI (OpMy TMpencTaBieHUs HHPOPMAIUH H
WLUTIOCTPUPOBATh pelIaeMble 3a/la4d HECJIOXHBIMH CXEMaMH, JuarpaMMaMd, WHOU
rpaduKoi U UX KOMOMHAIUSMHU.

KoMMmyHuKkaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:



B XO0/€ OOCYXIEHHs Y4eOHOro MaTepualia, pe3yjbTaTOB JabOpaTOpHBIX paboT u
IIPOEKTOB 33J1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYKIaeMOI T€Mbl U BBICKa3bIBaTh UIEH,
HAaIleJICHHBIC Ha PEIICHHUE 3a/1a4d U MOAJepKaHue OJIaroKenaTeIbHOCTH OOIEHHS,;
COIOCTABJIATh CBOM CYXACHUS C CYXICHHSIMU JAPYTrUX YYacCTHUKOB JIMAJIOTa,
O0OHapy>KUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOMMYHO  TPEACTABIATH  PE3yNbTaThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCcTIepUMeHTa, UCCIIEIOBaHUS, TIPOCKTA);

MOHMMATh M KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW W WHAMBUIYAIbHOH pabOTHI
IIPU PEUICHUN KOHKPETHON (PU3UUECKOM MPOOIeMBbI;

NPUHUMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH JEHCTBUA MO €&
JOCTIDKEHHUIO: PACIPENesiTh POH, 00CYKAaTh MPOLECCH M Pe3yIbTaThl COBMECTHOU
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBINOJIHATh CBOIO 4acTh Pa0OThI, AOCTUras KaueCTBEHHOIO pe3yJjibTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPJAUHUPYS CBOU AECUCTBUS C APYTUMHU WiEHAMU KOMaH/Ibl;
OLIEHMBATh KauyeCTBO CBOEr0 BKJI3Ja B OOWMIl MNPOAYKT 1O KPUTEPUsM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

PerJIHTI/IBHbIe YHuBEpCaJdbHbIC y‘-leﬁl—[l)le JeHCTBUSA

Camoopranmusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyaIHsIX, TPEOYIOMINX ISl PeIIeHUS
(bu3MUYeCKUX 3HAHUI;

OPUEHTHPOBATHCS B PA3TMUHBIX MOAXOAAX MNPUHATHS pElIeHUN (MHIUBUAYaIbHOE,
MIPUHSATHE PEIIeHUs B TPYIINE, IPUHATHE PEUICHUH TPYIIOif);

CaMOCTOATENIbHO COCTABJISATh AITOPUTM pelieHus (PU3WYECKOM 3amayu WM IUIaHa
UCCIIEIOBAaHMUS C YYE€TOM HUMEIOUINXCS PECypCoOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIara€Mble BapHaHThI PEIICHUM;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IUIaH €€ N3MEHEHNS,

OOBSACHATh MPUYMHBI JIOCTHXKEHUS (HEJAOCTM)KEHHUS) pEe3yJIbTaTOB JAEATeIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JI€ATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIIMOJIHEHUS (PU3MUECKOTO
UCCIIEIOBaHUSl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBLINXCA
CUTYyallui, yCTAHOBJIEHHBIX OLUIMOOK, BOZHUKIINX TPYAHOCTENH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSAM;

CTaBUTh ce0s1 Ha MECTO JAPYroro 4esJoBeKa B XOJ€ CIopa WU JMCKYCCHU Ha HAYyYHYIO
TeMY, HOHUMaTb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYyroro;

IpU3HABATh CBOE MpaBO Ha OMMOKY MpHU peumieHHH (U3NYECKUX 3a1ad WId B
YTBEP)KICHUAX HAa HAy4YHBIE TEMBI U TAKOE XK€ IIPABO IPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K koniy obydenus B 9 kJjacce mpeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHHI:

WCIIONBb30BaTh MOHSATHS: CHUCTEMa OTCYETa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOro ABMXKEHHUs, nedopmanus (yrpyras, miacTUueckas),
TPEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh W TMEpPEerpy3Ku, LEHTP
TSKECTH, A0COJIIOTHO TBEPAOE TENO, LEHTP TSHKECTU TBEPAOrO Teja, PaBHOBECHE,
MEXaHUYecKue KoiebaHWsi U  BOJIHBI, 3BYK, UHOpPa3ByK H  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIEKTPbl MCIYCKaHWs W TOTJolleHus, aibpa, Oera- W ramma-
W3JIyYEHUs1, U30TOIIBI, SI/ICPHAst DHEPTETHKA;

pasnuyath sBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE, CBOOOHOE MaJIEHUE TeJl, pPABHOMEPHOE
JNBUKEHUE 110 OKPY>XHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JIBHXKCHHUE,
Koje0OaTenbHOE MBIKEHHE (3aTyXarollMe U BBIHYXKJEHHBIE KojeOaHus), pe30HaHC,
BOJHOBOE JBMIKEHHE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE pacIpOCTPaHEHHUE,
OTpa)KEHUE U NPEIOMIICHHE CBETA, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHUE
0enmoro cBeTra B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAs PaJMOaKTHUBHOCTh, BOZHUKHOBEHHUE JMHEHYATOrO CIEKTpa H3JIy4EHHS)
M0 ONMHUCAHUI0 MX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (PU3MUECKOE SIBJICHUE;

pacrno3HaBaTh IPOSBICHHE U3YUYEHHBIX (PH3NYECKUX SIBICHUN B OKpYyXKarolieM mMupe (B
TOM uucie (pu3ndecKue sIBJICHUSI B MPUPOJE: NMPUINBLI U OTJIMBBI, IBI)KCHHE TUTAHET
ConHe4YHOU CUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMHYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JIEUCTBHE  BHIAMMOTO,
yABTPAPHUOJIETOBOTO U PEHTIEHOBCKOTO HW3JIYYCHHH, €CTECTBEHHBIM PaJIMOaKTHBHBIN
¢$boH, KOCMHYECKHE JIy4H, pPaJHOAKTHBHOE W3IyYCHHE NPUPOJIHBIX MUHEPAIIOB,
NEHCTBUE PAIMOAKTUBHBIX M3JIyYEHHI Ha OpraHu3M YeJIOBEKa), IPU 3TOM IEPEBOJIUTH
MPAaKTUYECKYI0 3a/lauyy B y4eOHYIO, BBIJEIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTHCHIBATh U3YUYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PUNUECKUE
BEJIMYUHBI (CPeIHSIST U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHS, CHJIa YIOPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO MAJCHUS, BEC Tela, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHUYeCKasi padoTa U MOIUTHOCTh, TOTCHIIMAJIbHAS SHEPTHUS TeJa, MOTHATOTO
HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHITHATBHAS SHEPTHS CXKATOUN MPYKUHBI, KHHETHYECKas
JHEprusi, TMONHAs MEXaHWYeCKas SHEprus, MEpUoJ M YacToTa KoJeOaHWid, UIMHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IMOKAa3aTesb MPEIOMIICHUS
Cpelbl), MPHU OMHMCAHUU TNPABUIBHO TPAKTOBATh (DPU3MUECKHUI CMBICI HCHOIb3YyEMBIX
BEJIMYMH, O0O3HAUEHUS M EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYJIbL,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYIO0 BEIUYHMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH
rpaduKy U3y4YEeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYHH,

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE SBJICHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpaHEHUsl PHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIUI CYNEPHO3ULIUU CHII,



IPUHIUI OTHOCUTENBHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBI OTPAKEHHUS] M MPEJIOMIICHUS CBETa, 3aKOHBl COXPAaHEHHS 3apsJA0BOrO U
MaccoBOTO0 4YHCEN TpPU SJACPHBIX peaKIusX, HOpU OTOM JaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BbIPaKEHUE;

OOBSICHATh (hU3MYECKHE IPOLECChl M CBOWCTBA TEJ, B TOM 4YMCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C ONOPOi Ha 2—
3 u3yYeHHBIX CBOIcTBa (U3MYECKUX SBICHHUH, (U3NUECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1a4u (ONUparoLIecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCHIOJIb3YsI
3aKOHBl U (POpMyJibl, CBsI3bIBarOLIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBUS 3a/laud 3aluChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HEIOCTAIOIIUE WU
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC IJIsi PELICHUS,
MPOBOJIUTH PACYETHl W  OICHHWBATH PEATMCTHYHOCTh MOJYYCHHOTO 3HAYCHUS
(bu3n4ecKoil BETMUUHBL;

pacrio3HaBaTh HpPOOJEMbl, KOTOpblE MOXKHO pPELIMTh IMpPU MOMOIIM (PU3HUECKUX
METOJIOB,  MCIIOJIb3Yysl ~ ONMCAHUE  HCCIEAOBAaHUS,  BBLIENATH  IpOBepseMoe
IPEINOI0KEHNEe, OLEHUBAaTh NPABMWIIBHOCTh IOPSIKA IPOBEAEHUS MCCIEI0BAHNUS,
JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTATHl HAOIIOICHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI 1O HAOIIOJCHUIO (PH3MUECKUX SBJICHUN W (PU3MYECKHX CBOWCTB
Ten (M3y4eHrne BTOPOro 3akoHa HbroTOHA, 3aKOHAa COXpaHEHHs YHEPTHH, 3aBUCHUMOCTh
nepro/ia KoJieOaHuil MpyKMHHOTO MasTHUKA OT MAcChl Tpy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJeOaHHi, MPsIMOIMHENHHOE PaclpoCTpaHEeHHe
CBETa, pPa3NoKEHHE Oeoro cBeTa B CIEKTpP, M3y4eHHE CBOMCTB H300pa’keHHs B
TUIOCKOM 3€pKaJle M CBOMCTB W300pakeHHs] TpeaMera B COOHMparomiel JIMH3e,
HAOJIOZCHNE CIUIONIHBIX W JIMHEWYaThIX CIEKTPOB W3IyUEHHs): CaMOCTOSTEIEHO
coOHpaTh YCTaHOBKY U3 N30BITOYHOIO HaOopa 000pyA0BaHMsI, OTIUCHIBATH XO/1 ObITA U
€ro pe3yJbTaThl, (POPMYIHPOBATH BBIBOABI;

MPOBOJIUTh TIPU HEOOXOAMMOCTH CEPHIO TPSAMBIX W3MEPEHUH, OMpenenss CpeaHee
3HaUEHUE H3MepsieMON BeIUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BBEIOOP crioco0a m3MepeHus (M3MEPUTEIILHOTO TPUOopa);

MPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTEH (PU3MUYECKMX BEJIMYMH C HCIOJIb30BaHUEM
NpSIMBIX HM3MEPEHHH (3aBHCUMOCTh IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HaydalbHOM CKOpOCTH, Nepuoja KoyiedaHUH MaTeMaTH4ecKoro
MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXEHHUS CBETa OT yrjia MajJeHus u
yIia TMpeIOMIICHHsI OT yTJia MajeHus1): TUIAHUPOBATh HCCIIEOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBATh pe3yJbTaThl TOJXYYEHHOW 3aBHCHMOCTH
¢u3nYecKUX BEIMYUH B BHJE TAOMUI U rpadUKOB, JeNaTh BBIBOABI M0 pe3yjbTaTaM
HCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHBbIE HU3MEPEHUs (QU3NYECKUX BEJIWYMH (CpeiHsAs CKOpOCTb U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaeHus,
KECTKOCTh NPYKUHBI, KO3(PPULUEHT TpeHMsI CKOJBbKEHUs, MEXaHU4yecKkass pabora u
MOIIHOCTb, 4YacTOTa W MepHoj KojeOaHMi MaTeMaTHYeCKOro M MpPY>XKUHHOTO
MasTHUKOB, OINTHYECKas cCHJa COOMparoUie JMH3BI, pPaJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIIIOJHSTH
U3MEpEHus, ciexysl MPeUI0KEHHON MHCTPYKLUH, BBIYUCIATh 3HAUCHHE BEJIWYMHBI U



aHATM3UPOBATh IOJIyYEHHBIE pE3yJbTaThl C Y4ETOM 3aJaHHOM MOIPEIIHOCTH
HU3MEPECHU;

coOmogaTh TMpaBWia TEXHUKH Oe30MacHOCTH mpu pabore ¢ gabopaTOPHBIM
o0opyoBaHuEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJeNel: MaTepuaibHas
TOUKa, aOCOJIFOTHO TBEPJOE TEJNO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTaHeTapHasi MOJIENIb aTOMA, HyKJIOHHAsi MOJIe/Ib @aTOMHOTO S/pa;

XapaKTepu30BaTh IPUHLUIBI JEHCTBUS H3YyYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOHCTB C OIOPOH Ha UX ONKMCaHUsA (B TOM YUCIE: CIIUAOMETP, JaTYUKU M1OJIOKEHHUS,
paccTosIHUSA U YCKOPEHHMs, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapar, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), wucnosb3ys 3HaHUS O
CBOMCTBAaX (PM3MUYECKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BATh CXEMbl U CXEMaTHUYHbIE PUCYHKH M3YyUYCHHBIX TEXHHYECKUX YCTPOWCTB,
W3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MPHU PEUIEHUU Yy4eOHO-
IIPAKTUYECKUX 3aJay, ONTUYECKUE CXEMBbI JJISI MOCTPOCHHsI U300paKEeHUH B IIOCKOM
3epKajie ¥ coOMparouIeil TnH3E;

NPUBOANTH TPUMEPHl (HAXOAWTh HH(OpPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
WCTOJB30BaHUST (PU3MUECKUX 3HAHUA B TIOBCEAHEBHOW KHM3HH i OOECICUYeHUS
0€30MacHOCTH TpH OOpalleHud C TPUOOpPaMU W TEXHUYECKUMH yCTPOHCTBAaMH,
COXpaHEHMs 3JI0pOBbsi U COONIONEHUS HOPM HKOJOTMYECKOro IOBEIECHUS B
OKpYKarollleu cpere;

OCYIIECTBIISITh MOWCK HH(pOpMarmuu (U3NIECKOTo coaepxkaHus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TMOMCKOBBIM 3ampoc, HAaXOIUThb ITyTH OIpe/eIeHUs
JIOCTOBEPHOCTH TOJy4YeHHOW WH(GOPMAIlMM Ha OCHOBE WMEIONIUXCS 3HAHUH U
JOTIOTHUTEIHHBIX UCTOYHUKOB,;

UCIOJIb30BaTh NP BBHIOJHEHUN YYEOHBIX 3a/laHUil HAayYHO-MOMYJIIPHYIO JINTEPATYpy
(GU3NIECKOTO CO/IepPIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HTepHer,
BJaJIeTh NMpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUM U3
OJTHOM 3HAKOBOW CHCTEMBI B JIpYTYIO;

co3llaBaTh COOCTBEHHBIE MMICHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE MH(OPMAIIUU
U3 HECKOJIBKHX WCTOYHUKOB (H3UYECKOTO COACPIKAHUS, ITyOJIUYHO TPEICTABIISATH
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATENbCKON EATEIbHOCTH, IPU 3TOM I'PaMOTHO
UCMOJIb30BAaTh W3YUYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro pasjena (U3MKU U
COIIPOBOKAATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.
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Kanelmapno-TemaanecKoe IJIAHUPOBaHUE

Ne Ne B Tema ypoka Kou
YPOK | pa3jg -B0 | Jdom.3an. | Jlara Hara
a 4yaco no no
B miany | ¢gakry
1. 1.1 | MarepuaibHas TOUKa. 1 §1, ymp.1
Cucrema orcyera.
2. 1.2 | Ilepemenienue. 1 §2, ynp.2
3. 1.3 | Onpexnenenne KOOPAUMHATHI JBUKYIIETOCS 1 §3, ymp.3
Tena.
4, 1.4 | [lepemernieHue npu NPSIMOTMHEHHOM 1 §4
PaBHOMEPHOM JIBMKEHUH.
S. 1.5 | I'paduyeckoe npepcTaBieHUe IBUKCHUSI. 1 yop.4
6. 1.6 | XapakTepucTUKH HEPAaBHOMEPHOTO 1 §5, ymp.5
nerxkenusd. [IpsmonnHenHoe
PaBHOYCKOPEHHOE JIBH)KEHHUE.
7. 1.7 | CxopocTb NpSIMOJIMHENHOTO 1 §6. ynp.6
PaBHOYCKOPEHHOTO JIBHKEHUSI.
I'padux ckopocTH.
8. 1.8 | Ilepememienne npu IpSMOITUHEHHOM 1 §7, ynp.7
PaBHOYCKOPEHHOM JIBH)KEHUH.
9. 1.9 | Ilepememenne npu [1PY /] Ge3 HauanbHOI 1 §8
CKOPOCTH.
10. 1.10 | JladopaTopHasi padoraNel «MccaenoBanue | 1 Yup.8
PABHOYCKOPEHHOI0 IBHKCHHS 0e3
HAYAJIBHON CKOPOCTH».
11. 1.11 | CkopocTb npu KPUBOJIMHEHHOM JIBUKEHUU. 1 §9, ynp.9
JIBMKEHUE IO OKPYKHOCTH C IIOCTOSTHHOM 1O
MOJTYJIFO CKOPOCTBIO.
12. 1.12 | OTHOCUTENBEHOCTh MEXAHUYECKOTO 1 §10,
JIBHKEHUS. yrp.10
13. 1.13 | Ilepssrii 3akoH HproTOHA. 1 §11,
ynp.11
14. 1.14 | Bropoii 3akon HeioToHa. 1 §12,
ymp.12
15. 1.15 | Tperuii 3akoH HeroToHa. 1 §13.
yop.13
16. 1.16 | Pemrenue 3agad nmo quHaAMHKE. 1 Ne1600-
1601
17. 1.17 | Peurenue 3agad no quHaMHKE. 1 Nel1620-
1622
18. 1.18 | CBoOOgHOE MaieHHE TEIL. 1 §14
19. 1.19 | Pemenue 3aga4 Ha CBOOOIHOE ITaE€HUE. 1 Yup.14
20. 1.20 | 3aKkOH BCEMHUPHOTO TATOTCHHUSI. 1 §15
21. 1.21 | Pemenue 3ama4 Ha 3BT. 1 Yup.15
22. 1.22 | Yckopenue cBoO6oHOTO TIafeHus Ha 3emie u | 1 §16

JPYTUX HEOECHBIX TENaX.




23. 1.23 | Pemenue 3agau Ha yCKOPEHHUE CBOOOHOTO Yup.16
a/ICHUSI.
24. 1.24 | Cuna ynpyrocrH. §17
25. 1.25 | Pemenue 3aya4 Ha 3akoH ['yka. Yup.17
26. 1.26 | Bec Tena, IBUKYIIETOCS C YCKOPEHUEM. §18,
yip.18
217. 1.27 | Cuuna Tpenust. §19
28. 1.28 | Pemenue 3ay1a4 Ha pacyeT CUIIbI TPCHUSI. Ymp.19
29. 1.29 | Jlunamuka KpUBOJIMHEHHOTO JBUYKCHUS. §20, 21,
VcKyccTBEHHBIE CITYTHUKH 3eMJIH. yrp.20
30. 1.30 | Pemrenue 3agau va MC3. Ymp.21
31. 1.31 | YcnoBus paBHOBecus Teil. LIeHTp TskecTH §22,
Tela. yp.22
32. 1.32 | Buapl paBHOBECHS TEII. §23
33. 1.33 | Umnyibe Tena. 3aKOH COXpaHEHUs UMITYJIbCa. §24,
yop.23
34. 1.34 | PeaktuBHOe nBuxeHue. PakeTsl. §25,
yop.24
35. 1.35 | PaGora cuibl. MOIITHOCTS. §26.
yop.25
36. 1.36 | IloTeHumanbHas 1 KHHETHYECKAs! SHEPTHUSI. §27,
yp.26
37. 1.37 | 3akoH coOXpaHEHUS SHEPTHH. §28,
yop.27
38. 1.38 | Pemenwne 3amau Ha 3CH 3CD. Ne1709-
1713
39. 1.39 | OGoOmieHue TeMbI: «3aKOHBI JIBYKCHUS U Nrorn
B3aMMOJICHCTBUS TEI. TJIaBBI
40. 1.40 | KourpoJubHas padora Nel mo teme:
«3aKOHBI IBHKEHHUS U B3anuMo/ielicTBUS
TeJD.
2.MexaHu4ecKkne Ko0JieOaHWs U BOJIHBI.
3ByK.
41. 2.1 | KonebarenpHoe aBmkenne. CBOOOIHBIC §29,
KoJIeOaHusl. ymp.28
42. 2.2 | BenmuuHbl, XapaKTepHU3YIOIIHE §30,
Koje0aTeNbHOE JIBIKEHUE. yp.29
43. 2.3 | JlabopaTopHas padora Ne2 Nel731-
«HccnenoBanne 3aBUCUMOCTH NEPUOIA U 1733
YacTOThI CBOOOHBIX KOJIEOAHU HUTSHOTO
MASITHUKA OT €ro JJHHBLY»
44, 2.4 I"apmonnueckue koedaHus. §31,
yrp.30
45, 2.5 3aryxatomue Kojiebanus. BeiHyXIeHHbBIS §32,
KoJIeOaHuUs. ynp.31
46. 2.6 | Pe3onanc. §33,
yop.32
47. 2.7 | PacnipocTpanenue konebaHuii B cpee. §34
BoaHkl.
48. 2.8 | lnmuna BostHBL. CKOPOCTH PacpOCTpaHEeHUs §35,

BOJIH.

yrp.33




49. 2.9 | McrouHuku 3ByKa. 3ByKOBbIE KOJIECOAHMS. §36,
yrp.34
50. 2.10 | BeicoTa, TeMOp U TPOMKOCTb 3BYKA. §37,
yip.35
51. 2.11 | PacnpocTpaneHue 3ByKa. 3ByKOBBIC BOJIHBI. §38,
yip.36
52. 2.12 | OTpaxkeHnue 3ByKa. 3ByKOBOW PEe30HAHC. §39
53. 2.13 | Pemenue 3a1ay Ha 3BYKOBBIEC KOJICOAHUS U Nel771-
BOJIHBL. 1774
54. 2.14 | O6o0maromuii ypoK Mo TeMe: Hrorn
«Mexanndeckne KoiueOaHusl U BOJHBL TJIaBbI
95. 2.15 | KontpoabsHasi padora Ne2 no teme:
«MexaHnyeckue KoJe0aHusi U BOJHBI».
3.CBeToBbIC SIBJICHHS.
DJIEKTPOMATHUTHBIE BOJIHBI.
56. 3.1 | Ucrounuku cBeta. PactipocTpanenue ceera. §40,
ynp.37
57. 3.2 | OTpaxenue cBera. 3aKOH OTPAKCHHSI CBETA. §41,
ynp.38
58. 3.3 | Ilimockoe 3epkaio. §42,
ynp.39
59. 3.4 | IlpenomieHue cBeTa. 3aKOH MPEIOMIICHUS §43,
cBerta. [loiHOE BHYTpEHHEE OTPaKEHHE. ymp.40
60. 3.5 | JIunazel. OnTHuecKas cuiia JMH3BL. §44,
ynp.41
61. 3.6 N3006paxkeHus, 1aBaeMble TUH3O0M. §45,
ynp.42
62. 3.7 I'na3 u 3penue. §46,
3a:.18
63. 3.8 | OnTtrueckue npuOOpHI. §47
64. 3.9 | UnTepdepentus u audpaxims cBera. §48
65. 3.10 | ®usnyecknii CMBICT MOKa3aTeIIst §49,
MPEJIOMJIEHUS. yip.43
66. 3.11 | lucnepcus ceta. [IBera tem. §50,
yp.44
67. 3.12 | Tunsl ONTHYECKUX CHEKTPOB. §o1
68. 3.13 | JIabopaTopHas padora Ne3 «Habmonenne
CIJIOLIHOTO ¥ JIMHEHYATOr0 CEKTPOB
HCIIyCKAHHUSA» (eM.).
69. 3.14 | DAIeKTPOMarHUTHOE ITOJIC. §52
DNEeKTPOMArHUTHHIE BOJHBI.
70. 3.15 | Co#icTBa 2IEKTPOMArHUTHBIX BOJIH. §93
71. 3.16 | JInama3oHBI 3JI€KTPOMArHUTHBIX BOJIH. §54,
yip.45
72. 3.17 | Pa3BuTue B3IJIS10B HA IPUPOJTY CBETA. §95
4.CTpoeHue aToMa U AaTOMHOIO siAPa.
Hcnonb30BaHue JHEPIruy AaTOMHBIX siIep.
73. 4.1 | PagroakTuBHOCTh. MOJI€IM aTOMOB. §56
74. 4.2 [Tornomenue u UCIyCKaHUE CBETA aTOMaMHU. §57
[IpoucxoxaeHue JUHENYATBIX CIIEKTPOB.
75. 4.3 PannoakTuBHBIEC MpEBpaIeHUs] AaTOMHBIX §58,




sjiep. 3aKOH paJIMOaKTUBHOIO pacnaja. ynp.46
76. 4.4 DKCnepuMeHTAIbHBIE METOBI UCCaeAOBaHUS | 1 §59
YACTHIL.
77. 4.5 | OTKpBITHE IPOTOHA U HEHTPOHA. 1 §60
78. 4.6 | CoctaB aTOMHOTO s1pa. SlnepHbIie CUITHL. 1 §61,
yip.48
79. 4.7 | Dueprus cBs3u. JledexT Macchl. 1 §62,
yip.49
80. 4.8 | lenenwue snep ypana. [lenHas peakius. 1 §63
81. 4.9 | Snepusrii peakrop. [IpeodbpazoBanue 1 §64
BHYTPEHHEW YHEPTUU aTOMHBIX S/Iep B
IEKTPHUUECKYIO SHEPTHIO.
82. 4,10 | AToMHas SHEpPreTHKA. 1 §65
83. 4.11 | buosornueckoe JeHCTBUE paHaIliH. 1 §66
84. 4,12 | TepmosiiepHasl peakiusi. 1 §67
85. 4.13 | JIabopaTtopHas padora Ned «3ydyeHue 1
JeJIeHUe /Ipa aToMa ypaHa 1o
dororpaduu Tpexos.»
86. 4.14 | JlabGopaTtopHas padora Ne5 «3yueHue 1
TPEKOB 3apSKeHHBIX YaCTHI 10 TOTOBBIM
dororpapusam».
87. 4.15 | PemieHue 3a/1a4 Ha SHEPTHUIO CBSI3U. 1 Yop. 51
88. 4.16 | PemeHue 3a/a4 Ha IETHBIC SACPHBIC 1 VYmp. 53
peaxIuu.
89. 4.17 | Ob6o6maromuii ypok mo teme: «CtpoeHue 1
aToMa ¥ aTOMHOTO sIJIpa.
Vcnonp30BaHne SHEPTUHM ATOMHBIX SIIEP.»
90. 4.18 | KonTpoabHasi padota Ne3 no teme: 1
«CTpoeHne aToMa U aTOMHOTO siApAa.
Hcnosab3oBaHue YHEPIruy AaTOMHBIX siJIep.»
S.HoBTOpHUTENBbHO-00001IaI0IIMIE MOAYJIb. | 1
91- [ToBTOpEeHME U 006001IIEHUE COAECPHKAHIS 1
102 Kypca dhu3uku 3a 7-9 knacchl
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