YIIPABJIEHME OBPA30OBAHNA AAMUHUCTPALIMN I"'HEPEMXOBO
MYHUIINITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUPEX/JIEHUE
«OTKPBITAS (CMEHHAS) IIIKOJIA I"'HEPEMXOBO»

665401, Poccust, UpkyTckas o6nacts, Topox Uepemxoso, poesn [Tymkuna, mom 14, ososchool@mail.ru

PACCMOTPEHO

Ha nneJarorut4€CKoM COBETC

[Ipotokon Ne 1
oT «28» ceHTs0pst 2024 1.

Ten.: 8(395-46) 5-40-12

COI'JTACOBAHO

YTBEPXXIEHO

¢ 3amectureneMm aupekropa Jupekrop Credaniesa H.I'.

no YBP Mokapesoii I'.3.

«02» centsiops 2024 r.

ITpuxaz Ne 30 ot 04.09.2024 r.

—
MYHWULIMMAJIEHOE 8%1?5;:‘?8:@;52;7ai;::?z';p"gmim
OELU,EOBPASOBAT nPozPan 0 AR e e

EKTOP, O= Mwwuwmnwos
ENbHOE BILEOBPASDBATEILHOE YNPEXIEHHE =
OTKPBITAS (CMEHHAA) LU
UEPEVXOBO™, OTPH- ) Chsanaiaons,

"
YUPEXOEHUE " it MH:qm o

OTKPBITAR i i e
(CMEHHAS!) LIKOMA* L e
. HEPEMXOBO"

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

1u1st oOyyaromuxcst 9 kinacca

r. Yepemxoso, 2024 r.

CocrtaBui: yuutens GU3NKU
Credannesa H.T'.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHOi paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATeTbHOCTHOW OCHOBE. B mporpamMme mo (u3HWKEe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsenieHust Poccuiickoit @enepanuu (poToKoJI OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUS ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHUS MaTepUH U (PyHIaAMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3UKH JUISI Pa3BHTUS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ielield mporpaMMbl 1o (U3WMKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETECHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (PU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M DKCHEPUMEHTAIBHBIC HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obpaszoBanmsi oTBoaUTCS 36 9acoB: B 9 kiacce — 36 dacoB (2 wyaca B HEIEINIO).
[TpennaraemMslii B iporpamme 1o Gpu3uke nepedeHb J1a00paToOpHBIX PabOT U OIBITOB
HOCHT PEKOMEHJIATEIbHBIM XapakTep, YYHUTENb JejJacT BBIOOP IPOBEICHUS
71a00paTOPHBIX PabOT M OMBITOB C YYETOM WHAMBUIYATIbHBIX OCOOCHHOCTECH
00y4YaroIuXxcsl, CIMCKa 3KCIEPUMEHTAIbHBIX 3a/JIaHUH, MpeIiaracMblX B pamKax
OCHOBHOT'O TOCY/IapPCTBEHHOTO YK3aMEeHa 110 (PU3UKE.



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUs. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE NpsMOJuMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHUE 1O OKpYXHOCTH. Ilepuon m yactora oOpalieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuia TpeHus: cuila TPEHUS CKOJIBKEHHUSI, CHIIa
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connuma. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOUkU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LIeHTp TsikecTn.

Nmnynec Tena. M3menenne nmvnynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b sHepruu u padotsl. [loTeHunanbHast SHEprus Tena, MNOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

HabmtoieHue 1BU»KeHUs Tea 0 OKPYKHOCTH.

HabnroieHne MexaHn4ecKux sIBJICHU, IPOUCXOIALINX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KabuHeTa (PU3MKy.

o v bk~ w



10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHUS Tejla OT MacChl Tela W JIEMCTBYIOIIEH HAa HETro
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUM.

CoxpaHenre uMnyJsbca npu abCOTIOTHO YIIPYTOM B3aUMOICHCTBUMU.
HaOmroneHne peakTUBHOTO JIBUXKCHHS.

CoxpaHeHre MEXaHMUECKON PHEPTUH MPHU CBOOOTHOM IaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM IPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Omnpenencane kKodphumeHTa TPEHUS CKOJIBKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJia 1o
TOPU30HTATBLHON MOBEPXHOCTH.

Omnpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUH MPHU KOJIeOATETHHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxknaeHHole — kojeOanus.  Pesonanc.
Mexanudeckue BoJHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIponosbHble U



MonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbIicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue kosieOaHui Tea MOJ ACHCTBHEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.

o v ks~ W N

Jlabopamopuvie pabomul u onvimaul.
1. OmpezneneHne dYacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OnpeneneHue 4acTOThl U Mepuoa KojaedaHu Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH TEeproIa KoineOaHuil MpyKUMHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
MPY>KUHHOTO MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie padomul u onsimel.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.
Pa3pen 11. CBeToBbIe IBJICHUS.



JlyueBas  momens  cBera.  HMcrounmkm — ceera.  [IpamosmmneinHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. OTpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpaxxeHHE cBeTa. Vcrmonb30oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKHX CBETOBOAAX.

JIunza. Xon gydeit B nua3e. OnTryeckas cucreMa (hoToarmapara, MUKpPOCKOTIA
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxeHue
CIEKTpaJIbHBIX IBETOB. JlMciepcust cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTrYecKuil CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XoJ JIy4er B pacCEerBarOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens riia3a.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiydya OT YIJia

najeHusl.

2. W3ydeHue xapakTepUCTUK M300pakeHUs MpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yIia NMPEIOMIIEHUS CBETOBOTO Jiy4a OT yIJia

NaJIeHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa>keHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIUH3BI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJCHHM 4Yepes3
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojnenb aroma. Mogens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.
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PamnoaktuBHOCTh. Anb(da, 6eTa- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3IYyYCHHU HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINN MOYJTh TIPEAHA3HAYECH U1 CUCTeMAaTH3aIluu
1 000011IeHUs TTPEAMETHOTO COJICPKAHUS U OIbITA IEATEIILHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe ISl MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipy “3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHas T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEOBAaHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KaUYE€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIHATBEHO AEATEILHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
C4€T TOTO, 4TO OOYYAIOIIMECS BBIMOIHAIOT 3aaHUs, B KOTOPBIX UM IpeaJiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUW paCMO3HABaTh M HAYYHO OOBACHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM JKU3HU;

WCITIOJIb30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCJIE 1JIA MPOBEPKHU TUIOTES U MOIYUYEHHS TEOPETHUECKUX BBIBOJOB;



00BACHATH HAay4YHBIC OCHOBBI HanOoJjiee BaKHBIX I[OCTI/I)KeHI/Iﬁ COBPCMCHHBIX
TGXHOJIOFHﬁ, HalIpuMEp, IMPAKTUICCKOTO UCIIOJIB30BaHHA PA3JIMIYHBIX KCTOYHUKOB
9HCPIr'MK Ha OCHOBC 3dKOHA IPCBpAaICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BH/0B
OHCPIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3nuecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUMN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'O MO3HAHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOU JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0pPOBbSI W  JIMOLMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA pediiekcru, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpy’Kalollled cpeiabl, IJIaHUPOBAHUS IIOCTYNKOB W OICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUH ITIPH BBIMOJHCHUH HCCIICIOBAHUN W
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3AMMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHMSI JIS
0000IIIEeHNS U CpaBHEHUS,;



BBISBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BHIBOJIBI C HCIIOJIB30BAaHUEM JICTYKTHBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BIICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TuarpaMmMmaMu, HHOU rpauKoi M MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITa
(3KCnIEeprMeEHTa, HCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessTb poJd, 00CYXIaTb IPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHS  PEIICHHUHA
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeIlaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NesATEeIbHOCTH, JaBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LIEJIH U YCIOBUSIM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpPHs, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBMKCHUS, Aedopmarius
(ympyrasi, mjacThudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATrHUTHBIE BOJHBI, IIIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh U JadbHO30PKOCTb,
CHEKTPbl UCIYCKaHUsS U MOTJIONICHUs, aib(a, 0eTa- U ramMma-u3IydeHus,
U30TOIIbI, SIAEPHAsI SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUXKEHHE, CBOOOJHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBWKECHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JIBM)KCHHE, OTPAXKEHUE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue OeIoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JHUCIEpPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KarolieM Mupe (B TOM uuciie (PU3nuecKkue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE M1aHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH>KCHUE JKUBBIX OPraHU3MOB, BOCHPUITHE 3BYKOB IKHUBOTHBIMH,
3eMIICTpsICEHHE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOe IEUCTBHE BUAMMOTO,
yIbTpaduOIECTOBOTO W  PEHTTCHOBCKOTO U3JYyYEHHUH, €CTCCTBEHHBIM
pPaaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAMOAKTUBHBIX W3IYYEHUNA Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBIICHUH;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
dbu3ndecKue BEIWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, INMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHMS, CWJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJTHOTO TAJEHHUs, BEC Tela, HMIYJIbC Telld, WMITYJIbC CHIIBI,



MeXaHW4yeckas paboTa M MOIIHOCTh, NOTEHUHUANbHAs JHEPrus Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUS CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAHUYECKAsi SHEPTHUSL, IEPUOJ
U 4YacToTa KojeOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTelb MPEIOMIIEHUS Cpefbl), NpPU OMNHUCAHUU
NPaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCIHOIB3YEMBIX BEIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTbH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHIUI CYNEPHO3ULIUH CHJI, NPUHUMUII OTHOCHTEIbHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAX, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C ONopol Ha 2—3 U3YYEHHBIX CBOWCTBA (DU3HYECKUX SIBJICHUH,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7a4i (OIMPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEJMUMHBI: HA
OCHOBE aHaJIN3a yCJIOBUA 3aJa4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIIATH
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBbIE IS PpELICHUsS, NPOBOAUTh pacyéTbl U OLEHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATH
IpOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MPOBENCHUS]  UCCJENOBAHUS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3nueckux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HploTOHa, 3akoHa
COXPAHEHUSl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NpPYKHMHHOIO
MasTHHKA OT Macchl Ipy3a M KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PAaCIIPOCTPaHEHUE CBETA,
pas3ioxeHue Oeloro CBeTa B CIEKTP, U3yYEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajle M CBOMCTB HM300pa)k€HMsl IpeaMera B coOuparomien



JUH3€e, HAOMIOJEHUE CIUIOMIHBIX M JUHEHYaThIX CIEKTPOB H3IyUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 K30BITOYHOro Habopa
000pyIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3ybTaThl, POPMYITUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpeqHee 3HAUYCHHE U3MepsAeMOll BelnnuuHbl ((POKyCcHOE paccTosHuE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBIDKCHUMM 0€3 HayaJbHOM CKOPOCTH, TEepuojaa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT JIJMHBI HHUTH, 3aBUCHMOCTU
yria OTpaK€HUs CBETa OT yIJia MaJIeHus U YIJia MPEJOMIICHHUSI OT yriia
NaJicHUs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl MOJYYEHHOM 3aBUCHMOCTH
(¢bu3nYeCcKUX BEJIWYMH B BUJE TaOJWIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

IPOBOAUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTb U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHus, XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa W MOIIHOCTh, 4acTOTa W TEPHOJ
KOoJIe0aHUN MaTeMaTH4YecKOro W MPYKUHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparomeld JHH3bI, pPaJAHMOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBbHYI0 YCTAHOBKY M BBIIIOJIHATD
U3MEpEHHs, CIeAysl MPEeNOKEHHOW WHCTPYKIWU, BBIUMCIATH 3HAUYCHHE
BEJIMUMHBI M aHAJTM3UPOBATH MOJIyUCHHBIE PE3YJIbTAThI C YIETOM 3a/IaHHOM
MOrPEMTHOCTHA U3MEPEHUN;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK WM3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYECYHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JINH34, TJIaHETapHAasi MOJCNIb aTOMa, HyKJIOHHASI MOJIEJTbh
aTOMHOTO s11Ipa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckomn, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUA O



CBOMCTBaX (PU3MYECKUX SBICHUM UM  HeoOXxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI i CXEMAaTHUHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB 1 TEXHOJIOTHYECKHUX MTPOIIECCOB TIPH
pelIeHnr  Yy4eOHO-TIPAaKTUYSCKUX  3a7a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INTOCKOM 3€pKajie M COOMpArOLIEl JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJIB30BaHUs (DU3MYECKUX 3HAHWW B TOBCETHEBHOU
JKU3HU I oOecnieueHrs 0e30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu U
TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYS TOUCKOBBIN 3alpoc, HAXOAUTh
NyTH ONPEENICHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTENFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy GU3HUECKOTO COACpIKAHUs, CIIPAaBOYHBIE MAaTEPHUAIIbI, PECYPCHI
cetu MHTepHeT, BiageTb NpuU€MaMM KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIIMKM W3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOTO COACpXKaHMUS,
nyOIMYHO MPEACTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NESTENIbHOCTH, TMpH 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUUICHWE TIpe3eHTalued ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHUKOB.



TEMATUYECKOE IINTAHUPOBAHUE
9 KJjacc

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM nudpoBbIe
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
MPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCAHUs https://m.edso0.ru/7f41a4a6
. bubnuorexa [JOK
1.2 B 2 1
JaMoeHCTBIE Tei 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3AKOHBI COXPAHCHHS https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Pa3gen 2. Mexann4yeckue K0J1e0aHUS M BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M . 8 1 3
CXBHHHECKAE BONHEI. 3BYX https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 15

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3gen 4. CBeToBbIE IBJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IINTAHUPOBAHHME

9 KJIACC
Ne KonngecrBo uacos Jara JJIeKTPOHHBIE M POBLIE
T
n/n Tema Ypoka KOHTpoﬂbele HpaKanecKne oﬁpasonaTe.m,Hble
Bcero H3YyYCHUS
padoThI padoThI pecypcel
MexaHu4eckoe IBIKeHne. MarepuaiabHas
1. | Touka. Cuctema orcuera. OTHOCUTEIHHOCTD 1
MEXaHUYECKOTO IBH)KEHHUS
PaBHoMepHOE OJIMHEHHOE JKEHHE.
> Hepumonepios mpvommeioe auxemie, 1 BuGmonexa LIOK
. BHOMEPHOE MPSMOJIMHEWHOE JIBIKEHHUE.
P P P 8 https://m.edsoo.ru/ff0ad19a
CpenHss 1 MTHOBEHHAsl CKOPOCTh
[IpsaMonuHeiHOE paBHOYCKOPEHHOE
nBrxeHue. Y ckopenue. CKopocTh Bubmmorexa [IOK
3. . 1
MPSMOJIMHEWHOTO PABHOYCKOPEHHOTO https://m.edsoo.ru/ff0ad8d4
nBikenus. ['paduk ckopoctu
JlabopatopHas pabota "OmpeneneHue
YCKOPEHUS TeJla IPU PaBHOYCKOPEHHOM Bubmmorexa [IOK
4. y 1 1
JIBUKEHHWH 110 HAKJIOHHOM IIOCKOCTH". https://m.edsoo.ru/ff0adb18
Co6omuoe magenue tei. OnsiTel ['anunes
PaBHOMEpHOE IBI)KEHHUE 110 OKPY>KHOCTH.
5 Ilepuon u wacrora obpamenus. Jluneitnas u 1 Bubnuorexa IIOK
" | yrmoBas ckopocTu. LleHTpoCTpEMHUTEIBLHOE https://m.edsoo.ru/ff0ael76
yCKOpeHHe
IlepBeiit 3akoH Herotona. Bexrop ¢ .
6 B gBZI"HsaKo HH I)IO To Ha Pa T0 pe”zmm fomia. 1 Bubarorexa LIOK
. TOpOit H HeroToHa. PaBHosielicTB s
P A viom https://m.edsoo.ru/ff0ae612
cuia
Tperuii 3akoH Hetorona. Cynepnosunus cu .
7 Pemienue 3a1au Ha TPUMEHEHUE 3aKOHOB 1 Bubmmorexa [IOK
' 8 P https://m.edsoo.ru/ff0ae982
HeroToHA
8 Cuna ynpyroctu. 3akoH ['yka. Pemenue 1 bubnnorexa [JOK
" 3azmau no Teme «Cuiia yIpyroctu» https://m.edsoo.ru/ff0aeca2
9 Jlaboparopuas pabota «OnpenencHue 1 1 bubamoreka [JOK

KECTKOCTHU IPYKUHbBI»

https://m.edsoo.ru/ff0aee28



https://m.edsoo.ru/ff0ad19a
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Cuna tpenus. Pemenne 3anau mo teme «Cuia
TpeHus». JlaboparopHas padbora

bubanorexa [JOK

10. "Onpenenenne ko3duimeHTa TpeHns https://m.edsoo.ru/ff0afa26
CKOJIbXKEHUSA'"

Pemenne 3amay o reme "3axkonsl HeroToHA. Bbubnnorexa [JOK

11.

Cuna ynpyrocru. Cria Tperus” https://m.edsoo.ru/ff0afb8e

1 Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO bubnuorexa [TOK

| Tarorenus. YckopeHue CBOGOIHOTO TAJEHHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "[ABIKeHIE Tell BOKPYT

13. rpaButammonHoro nentpa (ConHeyHast
cuctema). ['anmaktuku"

14, Pemrenne 3amau o teme "Cuia TSHKECTH U bubamorexa [JOK
3aKOH BCEMUPHOT'O TATOTCHUs" https://m.edsoo.ru/ffOaf5f8

15. IlepBas kocmuueckas ckopocTs. HeBecomocTs bubnunorexa [JOK
U TIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaabHOW TOUKH.

16. AbcomoTtHO TBEPOE Teno. PaBHOBecue bubnunorexa [JOK
TBEPIOTO TeJa C 3aKPEIUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpateHus. MoMeHT cuibl. LleHTp TsxecTn
PaBHOBecue MaTepuanbHOW TOUKH.

17, AbcomrotHO TBEPIOE Tenmo. PaBHOBecHe
TBEPJIOTO Tela ¢ 3aKPETUIEHHOH OChIO
BpaieHus. MoMeHT cuibl. LleHTp TsxecTn
Pemrenne 3amay mo teme "MOMEHT CUJIBL.

18 Hentp tsxxectn". [loaroroBka K KOHTPOJIBHON Bubmmorexa [IOK

I pabore 1o TeMe "MexaHUYECKOE JBHIKEHHUE. https://m.edsoo.ru/ff0b02b4
Bzaumoneiicteue Ten"
KonrtponbHnas padbora mo reme
19. "MeZHHHeCK(I))e nBUKeHHe. B3anmoeiicTeue bubmorexa IOK
. https://m.edsoo.ru/ffOb06ec
Ten
Nwmnynsce Tena. UMimynse cubl. 3aKoH BuGmiorexa LIOK
20. coxpaHEHUs UMITyJIbca. YIIPYTroe U HEYIpyroe

B3aUMOJIEUCTBHE

https://m.edsoo.ru/ffOb07fa
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Pemenne 3anau mo Teme "3aK0H COXpaHEHUS

Bbubnnorexa [JOK

21.
uMIynbca' https://m.edsoo.ru/ff0b096¢
29 Ypok-koHpepenius "PeakTHBHOE TBIKEHUE
" B mupupome u TexHuUKe"
MexaHun4eckast paboTa ¥ MoIIHOCTh. PaboTta
23.  CWJIBI TSDKECTH Ic)mnm I r:clm U CHUIBI Bubmorexa LIOK
. ) ynpy https://m.edsoo.ru/ff0b0a84
TpeHHs
JlabopatopHas paboTa «OmpeneneHne padoTsI
24.  cwibl TPSHUS IPU PABHOMEPHOM JBIKCHIH
Tela Mo TOPU30HTAIBHONW OBEPXHOCTH»
55 CBs13b SHepruu U padotsl. [loTeHIManpHAS
| smeprus
Kunernueckast sHe . Teopema o
26 KHHe Tl/meCKOf[aHepH/HI 3a1<12> Mco aHe bubamorexa LIOK
. MHCTHUY 1 DHCPIUu. H XPaHCHUA
P P https://m.edsoo.ru/ff0b0c32
OHEPIruu B MEXaHUKE
97 JlabopatopHas paboTa «/3y4eHne 3aK0HA Bubmmorexa [IOK
| coxpaHeHus sHepruUM» https://m.edsoo.ru/ff0b12fe
KonebarenpHOE IBIKEHHE U €TO
28.  xapakre Mcmxnﬂ3ar Xafolue KoxeOanus Bubmmorexa HOK
' parctep - JATyXaoM ' https://m.edsoo.ru/ff0b1858
Brinyxnennsie konebanus. Pe3onanc
29. MaremaTuyeckui U NPyKUHHBIM MassTHUKU
Ypoxk-uccnenoBanue «3aBUCUMOCTb IEPHO/IA
30 K;) 66;I J“If ]:KeI::HKOC n I/H:/II( i p:ccﬂ bubamorexa LIOK
. JI HHUH OT T TH IT HHbI U M bl
Py https://m.edsoo.ru/ff0b197a
rpy3a»
31 [IpeBpamienue YHEPTUN TTIPH MEXAHTIECKUX
| koneGanHusx
JlabopatopHas pabota «OmnpeneneHue
32 qaCTome Hpne Ifo a Kone6a1})m)11“4 NPY>KUHHOTO bubamorexa LIOK
’ pHOA py https://m.edsoo.ru/ff0blaec
MAasiTHAKa»
JlabopatopHas pabota «IIpoBepka
PATOpHAA pabo1a (L\pOBEpK . bubnnorexa [JOK
33. HE3aBHCHMOCTH MepHoJa KoJebaHuit rpy3a,

IMMOJABCIICHHOT'O K HUTH, OT MaCChI Irpy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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34.

Mexanndgeckne BoHbl. CBOMCTBA
MexaHuyeckux BoJH. [IporonbHbIe U
MOTIEPEYHBIE BOJTHBI

bubaunorexa [JOK
https://m.edsoo.ru/ffOb21fe

35.

36.

37.

Ypok-koHpepenmus "MexaHHIECKIE BOJIHBI B
TBEpIOM Tene. CelicMIUUecKne BOJTHBL"

3Byk. Pactipoctpanenne u oTpaxkeHHe 3ByKa

VYpok-uccienosanue "HabnroneHue
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

38.

39.

40.

I'poMKoCTh 3ByKa M BRICOTA TOHA.
AKyCTUYECKUI pe30HAHC
Ypox-koHpepeHuus "YIbTpa3ByK U
HH(Pa3BYK B MPUPOJIC M TEXHUKE"
[ToaroroBka K KOHTPOJILHOM paboTe Mo Teme
"3aKkoHbI COXpaHeHUs1. MexaHn4ecKue
Kose0aHusl ¥ BOJHBI"

bubanoreka [JOK
https://m.edsoo.ru/ff0b23ca

bubamorexa [JOK
https://m.edsoo.ru/ff0b25f0

41.

KonTtponbsHas pabora 1o Teme "3aKoHBI
coxpaHeHHs. MexaHW4ecKue KoyeOaHus 1
BOJIHBI"

42.

43,

DNEeKTPOMarHUTHOE TIOJIE.
DNeKTpOMarHUTHbIE BOJHBL. CBOMCTBa
SJEKTPOMArHUTHBIX BOITH
Ypox-konpepenuus "Hlkana
9JIEKTPOMATrHUTHBIX BOJIH. Mcmonbp3oBaHue
AIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM CBSI3H"

bubarorexa [JOK
https://m.edsoo.ru/ffOb2abe

bubarorexa [TOK
https://m.edsoo.ru/ffOb2fe6

44,

VYpok-uccnenoBanue "M3ydueHue cBONCTB
3JEKTPOMArHUTHBIX BOJIH C HOMOIIBIO
MobOuIpHOTO TenedoHa"

bubnuorexa [IOK
https://m.edsoo.ru/ffOb2c6c

45.

46.

Pemenne 3ana4 Ha onpeaeneHue 4acTOThI U
JUIMHBI 3JIEKTPOMATrHUTHOW BOJIHBI
DNeKTpOMarHuTHas MPHUPOa CBETA.
CkopocTb cBeTa. BoiiHOBBIE CBOMCTBA cBETa

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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Ucrounuku cBera. [Ipsamonuneiinoe

47 3 C bubnuorexa [TOK
. acnpocTpaHeHue cBeta. 3arMenus CoJHIa U
bactipoctp a https://m.edsoo.ru/ff0b3658
JIyHbI
3aKoH OTpaxe cBeta. 3epkana. Pemenne
48 3aKaH ;p ’ Hem; BeT3a op; oTpa eHl . bubamorexa LIOK
. 9 Ha TIPUMECHEHHUE 3aKOHA OTPaKCHUS
A p P https://m.edsoo.ru/ff0b38c4
CBeTa
49 IIpenomnenue cBeta. 3aKOH MPETOMIICHHUS bubnuorexa [TOK
" cBeta https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpPaKEHHE CBETA.
50. Hcnomnb3o Z pe o opo €HHET0 bubamorexa LIOK
. OJIb30BAHUE TIOJIHOTO BHYTPCHHET
yIP https://m.edsoo.ru/ff0b3c5¢
OTpaKCHHS B ONITUYCCKUX CBETOBOAX
JlabopatopHnas pabota "HccnenoBanue
51| 3ABHCHMOCTH YIUia IPEIOMICHHS CBETOBOrO
| ny4a oT yrua najeHus Ha rpaHuie "BO3ayX-
crekso""
Ypoxk-koudepenius "Hcnonb3oBaHue
52. MOJHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBOJIBI, OTITUKOBOJIOKOHHAS CBS3B"
53.  JIunzel. OnTHYecKas Cujia JIMH3bI Bubamorexa [IOK
' ’ https://m.edsoo.ru/ffOb3f2c
54 IMoctpoenne n3zobpaxennii B muH3ax. [ a3 Bubmmorexa [IOK
| kax onTuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b444a
JlaGopatophas padota "OnpexneneHue
55, PATOpHa% pabot rpeaet HHU Bubmmorexa [IOK
. OKYCHOT'O PACCTOSHHSI X ONITHYSCKON CYUTBI
4 Fi " https://m.edsoo.ru/ff0b4206
coOuparorieit JINH3bI
Ypok-koupepenius "ONTHYSCKHE JTHH30BbIC bubaunoreka [JOK
56.
nprOopsI" https://m.edsoo.ru/ff0cOa7e
57 Ypox-koHpepenuus "Jedexrsl 3penus. Kax
" coxpauuthb 3penue"
Pasnoxxenne 6enoro csera B criektp. O
JI0JKCHHE 0€10T0 cBeTa B CIeKTP. OMBITHI BuGmuorexa LIOK
58. Hrrorona. CnojxeHue CIEKTPaTbHBIX IIBETOB.

Hucnepcus cBeta

https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0f4c

JlabopatopHnas padota "OmBITH 110

gg, PA3TOKEHHIO Oernoro cBera B CEKTpP U 1 1 bubaunorexa [JOK
" BOCIIPHATHIO L[BETA IIPEMETOB MPHU MX https://m.edsoo.ru/ff0cOe2a
HaOJII0ZIGHUH Yepe3 [IBETOBbIE (QUILTPHI"
Ypok-pakTikyM "BoxHOBEIE CBOIiCTBa
60. cBera: mucrepcus, HHTEpQepeHnns u 1 1
mudpakmus”
Oneitel Pesepdopna u mianerapHast MoJelb
g1 Toma. Ioctynater bopa. Mogens aroma 1 Bubmmorexa IIOK
" Bopa. Hcmyckanue H HOTTIONIEHUE CBETA https://m.edsoo.ru/ff0c12a8
atoMoM. KBaHThbL. JInHEeHYaThIe CIEKTPHI
62 Ypoxk-nipaktukyMm "HabiroieHre ciekTpoB 1 1 bubnuoreka [TOK
| umcmyckanus". PagvOakTHBHOCTD U €€ BHIBI https://m.edsoo.ru/ff0c1550
Crpoenue aToMHOTO siapa. HyknonHas
P .
3. Msoroms. Pemene s o ove: : buGorera L1OK
. ToIbI. Penenu 9 [0 TeMe:
R A Y https://m.edsoo.ru/ff0c18ac
PanuoaxtuBnble npespamenus”. Ilepuon
noJypacmanaa
64 Ypok-koHpepennus "PagroakTHBHEIE 1 1 Bubmmorexa [IOK
| u3nyueHus B IpHUpOJE, MEAULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peaku. 3aKOHBI COXpAaHEHUS Bubnuorexa IIOK
65. 1
3apsiIOBOTO M MAacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
o SZezmﬂ c;zsneaToeN;TI: ﬂzlzp.eCEﬂ'?; N;accme . BuGmiorexa LIOK
. umoHepruuPerieHu 9 [0 TEM HBI
P " s Hep https://m.edsoo.ru/ff0cld7a
peaxun
67 Peaxuuu cunTe3a U AeneHUs sIEp. 1 bubarorexa [JOK
" Hcrounuxu snepruu ConHua ¥ 3BE3]1 https://m.edsoo.ru/ff0c1e88
KontponsHas pabora mo teme
68 "DIeKTpOMarHuTHOE TIOJIE. 1
" DNeKTpOMAarHWTHBIE BOJHBL KBaHTOBbIE
sBICHUS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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