MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
JenmaprameHT CMOJICHCKOH 00J1aCTH 110 00PA30BAHUIO U HAYKe
KomuTer 00pa3zoBaHusi AAMUHMCTPAIIMA MYHUIMIIAJIBLHOIO 00pa3oBaHus

"Poc/iaBibCKU paiion"

MBOY "IlaBaosckas OHI"

. ~ Y TBEPIKJIAIO

Jupexrop

MBOY (Hm.“%mu \xuomnx LIKOJIa»
g 1) \lnmmm

\ 56‘)( 30.08.2024

\l

. V4
NS f

PABOYASI [IPOTPAMMA
(ID 300258)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

JU1s1 oOyuaromierocs 9 kiacca/odydeHrue Ha oMY

a. [TaBaoska 2024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (QopmMupoBaHUe
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHusd (10 Kjaccam), MpeIaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka ABISETCI  CUCTEMOOOPa3yloOIIMM Il  €CTeCTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
NpefoCTaBiIseT HaubOoyiee SCHbIE OOpa3lbl TPUMEHEHWsS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPINPETHPOBATH  JIAHHBIE U  WCIOJIB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peaau3yomux
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

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

Ha ocroBanuu Ilpukaza No 169 ot 30.08.2024 «O06 opra"nu3anmu 00y4IESHUS

M0 00pa3oBaTeIbHBIM IIPOrPpaMMaM OCHOBHOI'O 00IIero oopa3oBaHWsd HA JOMY Ha

n3vueHne Gu3ukd B 9 kiacce BoiaenaeHsl 34 yaca (1 yac B HEAEI0) C IEIaroromM m
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gaca (2 4yaca B HEOEJNIO) HA  CAMOCTOSATEJLHOE  H3VUYEHHE.




[Ipennaraemseiii B mporpamMMe 1o (usmuke nepeueHb 1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeiaraéMblX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOrO JBWKEHUA. PaBHOMEpPHOE HpPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonuHenHoe aBmxeHue. CpeaHsas 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHeiiHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yrioBast CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HeroTona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

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

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsixecTH.

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

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEprus Tenaa, NOJHATOrO Haj
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxatou npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMUeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.

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

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habmroienue nBu»KeHus Tea o OKPYKHOCTH.

HabnroieHne MexaHn4ecKux BJICHUH, IPOUCXOIALINX B CUCTEME OTCUETA
«Temexxka» 1npu €€ PAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCHUTENFHO KaOuHeTa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHHM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMIyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOmronenre peakTUBHOTO JIBUYKCHHUS.

CoxpaHeHre MEXaHHMUECKON PHEPTUH MPU CBOOOTHOM TaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TIPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBIDKCHUS [IApUKA WA TEJICKKH.

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

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU 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 IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
10 TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NPy KUHHBIM MasTHUKU. [IpeBpamienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxaomue — konebanus.  BpiHyxknaeHHole — kojeOanus.  Pesonanc.
Mexannueckue BoaHbl. (CBoWCTBa MeEXaHW4YeCKuX BOJIH. [IpoposibHblE U



nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUSI.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jemoncmpayuu.

1. HaGmronenue koyieOaHuW Ten Moa JASHCTBHEM CHIIBI TSHKECTH M CHUIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmnronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.

I L

Jlabopamopnvie pabomul u onvimaol.
1. OmpezneneHne dYacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OnpeneneHue 4acTOThl U Mepuoa KojaedaHu Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojeOaHuid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoJIHBL.  (CBoOiiCcTBa
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.
Jlabopamopusie pabomel u onvimel.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3pen 11. CBeToBbIe IBJICHUS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pactipoctpanenue cBera. 3atmenust Connia u JIlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TnpelomiieHHs cBeta. [lomHOoe BHyTpeHHee
oTpakeHuEe cBeTa. lcronb3oBaHUWE TMOJHOTO BHYTPEHHETO OTPaXCHHS B
ONTUYECKHX CBETOBOAAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrteMa (oToarmapara,
MUKpPOCKOIa M Teneckona. ['7a3 kak onTudeckas cuctema. binM3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300paxxeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6eoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIUia

naJICHUs.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yrija MPEIOMIIEHUS CBETOBOIO Jiy4a OT yIJia

NaJIeHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlonmyuyeHue n300pakeHU ¢ MOMOILbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnBITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Peszepdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u norsoiieHue ceeta atoMoM. KBantel. JInHeyaTbie CIEKTPHI.
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PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3p Macchl W SHEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS 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.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAONUN MOYJIh TPEAHAZHAYCH /IJIsI CUCTEMAaTHU3aIuN
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YyUYEHUU BCETO Kypca GU3HKH, a TAaKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYUBACTCS JOCTHKCHHUE MPEIMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSSI TOJy4YEHHBbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
KaUYE€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CY€T TOro, 4Yro OOy4YalIlIMecs BBINOJHIIOT 33JaHus, B KOTOPHIX UM
npearaeTcs:

HAa OCHOBE IIOJNIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHATH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IEC U TTOBCETHEBHOM KU3HU;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyucIIe 15 TIPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOT'MH, HallpuMep, IPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
DHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONIME JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUH OOILIECTBEHHO3HAYUMbIXU
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKu;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAKHEWIIEH COCTaBIISIOIIEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpPaBWJI OE30MaCHOrO IOBEJECHUSA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO MPodeCcChii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE IJI00ATLHOrO XapakTepa SKOJOTUYECKUX MpoOJieM M MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC yUeOHBIC CHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3y4YEeHUU (UBUYECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BApUAHTOB pELIEHUs, BHIOOp HambOojee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IMYHbIE METOJIbI, MHCTPYMEHTBI M 3alPOCHI TIPH MOWCKE U
orOope WHPOPMAIMKM WJIA JAHHBIX C y4ETOM TMPEIIOKEHHOW Y4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIFOCTPUPOBATh peIlIaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TOJJCpIKaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JEUCTBUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS! HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAMHHUPYS CBOM JCUCTBUSA C JPYTHUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalMsIX, TPEOYIOIIMX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM peleHUs (PU3HUECKOH 3aauu Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpejiaraTh MIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYIroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, JehopmMarius
(ympyrasi, miaacThuyeckasi), TpEHUE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPErPYy3KH, HEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJHBI, 3BYK, WH(PA3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydCHHS,
W30TOTIBI, SI/ICPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE BIKEHHE, CBOOOHOE
NajicHUE TEJ, PABHOMEPHOE JIBIKCHHE 1O OKPY>KHOCTH, B3aMMOJICHCTBHE
T€J, PEaKTUBHOE JIBIDKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMXCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHHUE WU TPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3JIOKEHHUE OEI0ro CBeTa B
COEKTp H CJOKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHUC;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3WYECKUX  SBICHUNA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHS B TIPHPOJIC:
MPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMbI, pEaKTHBHOE
JBIDKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMU,
3eMJICTPSICEHUE, CCHCMUYECKHME BOJHBI, I[yHaMH, DJXO, I[BETa Tel,
ONTHYECKHE SBJICHUS B TPHUPOJE, OMOJIOTHYECKOE NIECHCTBHE BHUIMMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
OPUPOIAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHBHBIX W3IYyYECHUNH Ha
OpraHu3M 4eJioBeKa), MpH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3Ys
¢usznyeckue BENUYHMHBI (CpeqHSIi U MTHOBEHHas CKOPOCTh Tela TpHU
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MEeXaHW4YecKass paboTa W MOIIHOCTb, MOTEHIMANbHAS HHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCKas »JSHEpIus,
NEPUOJ U 4acTOTa KoueOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, I0KA3aTelb MPEJIOMIICHUS CpPEAbl), IPU ONUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaYeHUs1 U €IWHULBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEJIMYHMHAMH,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3UIMH CHJI, MPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAXKECHHS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEaKUusax, MNPU ATOM J1aBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTePa: BBIABIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOil Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3adaud (omMHMpalIIHecs Ha CcucTeMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBIIATH HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIIEHUs, TPOBOJAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (usnueckon
BEJINYMHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ySl ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLEHUBAaTh MPAaBWIBHOCTh MOPAJKA
IPOBEICHUSI  UCCIENOBAHUS, JI€JIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U ONIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HPHEPrHH, 3aBUCHUMOCTh NEpHUoAa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIMHEHHOE pacIipOCTpaHEHUE CBETa,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHsS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI MpeaMeTa B coOuparomieit
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, OTIpeaeIsis
CpeqHee 3HAaueHHE U3MepsAeMOill BelIMuuHBl ((POKyCHOE paccTOosHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3HUECKUX BEIUYHUH C
UCTIOJIb30BAaHUEM TPAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepuoja
KOJIeOaHWI MaTeMaTMUeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHWs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NajicHns): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  MMOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONHIl U TPaPUKOB, JI€TIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

NPOBOJANTH KOCBEHHBIE W3MEpeHUs1 (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpHU pPaBHOYCKOPEHHOM JIBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcoOuparoniel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUS, COOMpaTh IKCIEPUMEHTATBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAJIM3UPOBATh MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

COOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH NP padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaTOMa, HYKJIOHHas
MOJIeJIb aTOMHOTO S/Pa;

XapaKTepu30BaTh MPUHIUMBI JCHCTBUSA HW3YYCHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CIOUAOMETP, JATYMKU IIOJOKEHHMSI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHuckomn, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETpP, Kamepa BuibCOHa), HCHNONB3ysd 3HAaHUA O
CBOMCTBAX (PU3MYECKUX SBICHUMH M HeoOXoauMble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
IpU PELIEHUU Yy4eOHO--MPAKTHUYECKUX 3a7a4d, ONTHYECKUE CXEMbl IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUUW B IIOBCEJIHEBHOM
KU3HM I oOecrnieueHnsi 0€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 30POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO ITOBEIEHUS B OKPYKAIOILIEH CpEE;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBINA 3apOC, HAXOAMUTD
NyTH ONpPEAENICHUs IOCTOBEPHOCTU MOJTYYEHHOM MHPOpPMALUU Ha OCHOBE
VUMEIOIINXCS 3HAHUM U JOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh MPH BHINOJHEHUH YUE€OHBIX 3a/laHUi Hay4YHO--TIONYJISPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcebl cetu HTepHeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOJUYHO MPEJICTABIATh PE3yIbTaThl MPOEKTHON UM UCCIEA0BATENIbCKON
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmaparT M3y4aeMoro paszjena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



9 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl o0pa3oBaTejibHbIE
Bcero Ha padoThI padoThI
pecypchbl
AOMY
Pa3zgen 1.Mexannueckue siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 4 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 3 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40 10
Paznen 2.Mexann4yeckue Kojge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 4 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 3 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15 7

Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMarHuTHOE MOJIe U 5 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6 2

Pa3zgen 4.CBeTOBbIE IBJICHUSA

4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 3 2 bubnnoreka [HOK



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

bubmuorexa [JOK
. 3
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
. 3
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15 9
Pazgea S.KBaHnToBbI€ SIBJICHUS
bubmuorexa [JOK
. 1
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
. 1
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 1
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17 3
Pa3nes 6.I1oBTOpUTEILHO-0000 IHAI0IM A MOYJID
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 3 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9 3
BIEE KOJIMYECTBO YACOB I1
OBII] OJ1 CTBO YACOB IIO 102 34 97

[TPO'PAMME



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

9 KVIACC

KoanuecTBo 4acoB

Ne JlomoaHuTeIbHAS
Tema ypoka Bcero Kourposbubie IIpakTHyeckue
n/n Ha uHopmanus
padoTshI padoThI
AOMY
€XaHWYECKOoe JBIXKeHUE. MaTepuanbHast
M M
1 1 1 3.09
TOYKa
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 CamocTonTenibHoe
MEXaHUYECKOT0 JIBMXKEHUS usyyeHue
. CamocTonATebHOE
3 PaBHOMEpHOE NpsAMOIMHENHOE ABUKEHHE 1
n3yyeHue
4 HepaBHoMepHOE NPAMOIMHENHOE ABUKEHHE. 1 CamocTonATebHOE
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh usyyeHue
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 CamocTosATesibHoe
JBUKEHHE. Y CKOpEHUE “3yyeHue
CKOpOCTh MPSIMOJIMHEHHOTO
CamocroaTtensHoe
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
nsyyeHue
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHH Teja IPH PaBHOYCKOPECHHOM 1 1 1 10.09
JIBYDKEHUH 110 HAKJIOHHOU TUIOCKOCTH"
CamocTonTenbHOe
8 CoboaHoe nagenue ten. OnbiTel ["anumnes 1
“3yyeHue
PaBHOMeEpHOE BHKEHUE TIO OKPYKHOCTH.
. CamocTonTesbHOE
9 [lepuon u yacrota oOpamenus. JIuneitnas u 1
“3yyeHue
yIJI0Basi CKOPOCTHU
CamocroaresibHoe
10 LlenTpOoCcTpeMUTENBHOE YCKOPEHUE 1
“3yyeHue




11

[Iepssbiit 3axk0oH Hprotona. Bektop cuisl

12 Bropoii 3akon HerotoHa. CamocronaTenbHoe
PaBHOelicTBYIOIIAA cHita nsyyeHue
o CamocroaTesibHoe
13 Tpetuii 3akon Herotona. Cynepno3uius cui
n3y4yeHue
14 Pemenune 3a1ay Ha NpUMEHEHUE 3aKOHOB CamocToaTelbHOe
HeroTona nsyyeHue
15 CamocToaTeslbHOe
Cuna ynpyrocru. 3akoH ['yka n3ydeHme
CamocToaTeslbHOe
16 Pewenue 3anau no reme «Cuiia ynpyroctu»
n3y4yeHue
17 JlaboparopHas pabota «Onpenenenue 17.09
YKECTKOCTHU MPYKUHBI»
18 Cuna Tpemms CamocToaTesibHOe
n3yyeHue
CamocToaTesibHOe
19 Pemenne 3agau no reme «Cuia TpeHus»
n3yyeHue
20 JlaGopaTtopHast pabota "Onpeznenenue 2409
Kod(dUIIMEeHTa TPEHUS CKOIBKECHHS " '
21 Pemenne 3amay mo treme "3akoHsl HeroTOHA. CamocTosTeibHoe
Cuna ynpyroctu. Cuiia Tpenus" usyyeHwue
99 Cuuia TSKeCTU U 3aKOH BCEMUPHOTO CamocToaTeslbHOe
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MMaICHUS nsyyeHue
VYpoxk-koHpepennus "JIBuxeHne TET BOKPYT
23 rpaBUTallMOHHOTO LieHTpa (ConHevHas 1.10
cucrema). ['anaktuku"
24 Pentenue 3amad mo teMe "Cuiia TSOKECTU U CamocrosTenibHoe
3aKOH BCEMUPHOTO TSATOTCHHS" usyyeHue




[IepBas kocMu4eckasi CKOpOCTb.

CamocroatenbHoe

25
HesecomocTs 1 neperpysku u3yyeHue
PaBHOBecue MmaTepuaIbHOW TOUKHU.
26 AoGcomoTHO TBEpAOE Teno. PaBHOBecue CamocroaTesibHoe
TBEPAOIO TENA C 3aKPEMIEHHON OChIO nsyyeHwue
BpaLICHUS
CamocroaTtensHoe
27 MowmeHT cunsl. LleHTp TsKECTH
usyyeHue
28 Pemenue 3amay mo reme "MOMEHT CHUJIEL. CamocrosaTenbHoe
Hentp TsikecTn" nsyyeHwue
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
" CamocronATesibHoe
29 MexaHn4deckoe IBUKEHUE.
. " usyyeHue
Bsaumoneiicteue ten
KonrponbHas pabora no reme
30 "MexaHn4ecKoe IBHKEHUE. 8.10
B3aumopeiictBue ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
CamocrosTesibHoe
31 COXpaHEHHUs UMITYJIbCa. YIIPYroe U
. usyyeHue
HEYIPYroe B3auMOJEHCTBUE
32 Pemenue 3anay no Teme "3aKOH COXpaHEHUS CamocToaTtesibHoe
MITyJbCca" usyyeHue
33 VYpoxk-koHpepeHuus "PeakTuBHOE ABHKEHHE 15.10
B IIPUPOJIE U TEXHUKE" '
CamocrosTesibHoe
34 Mexanuueckasi paboTa U MOLUTHOCTb
u3yyeHue
35 Pabota cuiibl TSKECTH, CUJIBI YIIPYTOCTH U CamocrosTesibHoe
CHJIBI TPEHUS u3yyeHue
36 JlaGopaTtopHas pabora «OnpeneneHue 22.10




paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKCHHUH TeJja 110 TOPU30HTAIbHON
[IOBEPXHOCTU»

37 Cas13b sHepruu U padboTsl. [loTeHnuanpHas CamocTonTenbHoe
SHEPTUs u3yyeHue

38 Kunernyeckas sneprus. Teopema o CamocTonTenbHOe
KMHETUYECKOU SHEPTUU “3yyeHue

CamocroaTtensHoe

39 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE

n3y4yeHue

40 JlaboparopHnas pabota «3ydeHue 3akoHa 511
COXPaHEHUS SHEPTUI

41 KonebarenpHoe TBUKEHUE U €T0 CamocronTesibHoe
XapaKTEPUCTHUKU usyyeHue

42 3aryxatomue kojnebanus. BeiHyX/1eHHbIE CamocTonTenbHoe
KoyicOanms. Pe3oHanc nsyyeHue

. . CamocrositensHoe

43 MaremaTrueckuii U Py XKHHHBINA MasiTHUKU

n3yyeHue
VYpok-uccnenoBanue «3aBUCUMOCTb IEpUoOJIa

44 KOJIEOAHUH OT JKECTKOCTH MPYXHUHBI U MacChl 12.11
rpy3a»

45 [IpeBpameHre YHEPTUN TP MEXAHHYECKUX CamocrosTesibHoe
KOJICOaHMSIX nsyyeHue
JlaGopaTtopHas pabota «OrnpeneneHue

46 YacTOTHI U NIEpH0ia KojaeOaHui NpyKUHHOTO 19.11
MasITHAKa»

JlaGopatopHas pabota «IIpoBepka
47 HE3aBUCUMOCTH TIEpHo/ia KoieOaHuii rpysa, 26.11

IMMOABCIICHHOI'O K HUTHU, OT MACCBI I'py3a»




Mexaunueckue BoiHbl. CBOWCTBA

CamocronTenbHoe
48 MexaHW4YeCKUX BOJIH. [IpomonpHbIC 1
n3yyeHue
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepenmus "MexaHn4ecKrue BOJTHBI 3.1
B TBEpI0M Tene. CelicMuueckue BOIHBI" '
CamocroaTesibHoe
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
usyyeHue
51 Ypok-uccnenosanue "HabmroaeHue 10.12
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI" '
59 ['poMKOCTB 3ByKa U BBICOTA TOHA. CamocronTesibHoe
AKyCTHYECKUI pe30HaHC nsyyeHue
53 Ypoxk-kordpeperuus "YapTpa3sByK U 1712
uH(pa3ByK B IPUPOJIE U TEXHUKE" '
[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe
" CamocrosaTtenbHoe
54 3aKoHbI COXpaHeHusl. MexaHu4eckue
" usyyeHue
KOJIeOaHMs U BOJIHBI
KonrtpomnbHas padota no Teme "3aKoHbl
55 coxpaHeHus. MexaHn4yeckue KoiebaHus u 24.12
BOJIHBI"
56 DNEeKTPOMarHuTHOE TOoJIe. CamocrosTesibHoe
DNEeKTPOMarHUTHHIE BOJTHBI u3yyeHue
. CamocrosTesibHoe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
usyyeHue
Ypok-koHpepenius "llxana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnonbs3oBanue 14.01
3JIEKTPOMArHUTHBIX BOJIH JII COTOBOM '
cBsA3H"
59 Ypok-uccnenosanue "M3yueHne cBONCTB 21.01




AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa"

60 Pemienue 3agau Ha onpeielIeHUE YacTOThI U CamocTonTenbHOe
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI nsyyeHue
61 DJIeKTpOMarHuTHasl Ipupoja CBeTa. CamocTonTenbHOe
CxopocTtb cBeta. BonHOBBIE CBOWCTBA CBETA nsyyeHue
Hcrounuku ceera. [Ipsmonunennoe
62 pacnpoctpaHeHue cBera. 3atMeHus: CoiaHua u 28.01
Jlynb1
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue
CamocToaTeslbHOe
63 3aJa4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS
usyyeHue
cBeTa
64 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CamocTonTenbHoe
cBeTa nsyyeHue
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
CamocToaTesibHOe
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO
n3yyeHue
OTPa)KE€HHUS B ONITUYECKHUX CBETOBOJAX
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMJICHHUS] CBETOBOTO .02
Jy4ya OT YIJIa MMaJIeHUs Ha TpaHule "BO3AyX- '
cTexno""
Ypoxk-koHpepennus "Mcnonp3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAKECHUS: 11.02
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSI3b"
CamocTonTesibHOe
68 Jluna3el. OnTHdeckas Cuiia JIMH3BI
nsyyeHue
. CamocToaTenbHoe
69 [TocTpoenue n3o0pakeHui B TMH3AX

n3y4vyeHume




JlaboparopHas pabota "OnpeneneHue

70 (OKYCHOTO PacCTOSIHHS M ONITUYECKON CHITBI 18.02
cobuparomiei TuH3bI"
71 Ypoxk-koudeperuus "OnTuueckre INH30BbIE 25 02
nputopsr" '
CamocroaTtensHoe
72 I'ma3 xak onrtuueckas cucrema. 3peHue
usyyeHue
73 Ypok-konpepennus "Jledextsl 3penus. Kak 4.03
COXPaHHTh 3peHue" '
Paznoxxenue 6enoro ceera B crieKTp. ONbITHI c
amocTonTenbHoe
74 Hrrotona. CriokeHre CeKTpalbHBIX I[BETOB.
n3y4yeHue
Hucnepcus cBeta
JlabopaTtopHas pabota "OMBITHI 11O
75 pasioKeHUIo 0eI0ro cBeTa B CIIEKTp U 11.03
BOCIIPHSATHIO [[BETA MTPEIMETOB MPHU HX '
HaOJII0IeHNH uepe3 1IBETOBbIe (PUIbTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA
76 CBeTa: JAHCIIepCusi, HHTepPEepeHIINS U 18.03
mudpaxus"
77 OmneiTer Pesepdopa u mianeTapHast MOJIETh CamocroAaTtenbHoe
aToMa usyyeHue
CamocTonTenbHoe
78 [Toctynars! bopa. Mozaens aroma bopa
usyyeHue
79 Hcnyckanue U MOTIomEeHe cBeTa aTOMOM. CamocTonTenbHoe
KBanTsl. JInHelyaTbie crieKTpsl nsyyeHue
80 Ypoxk-npaktukyMm "HabnrogeHue cuekTpoB 25 03
ucnyckanus'" '
81 PammoakTBHOCTE U €€ BUIIBI 8.04




82 Crpoenue atoMHoro siapa. Hykinonnas CamocToATeNbHOE
MO/JIEJIb u3yyeHue
83 PagnoaktuBHbIE npeBparienus. M30Torsl CamoctonTe/bHoe
“3yyeHue
84 Pemenue 3anau no teme: "PaguoakTuBHbIE CamocToaTesibHOe
npeBpaiieHus" nsyyeHwue
85 Tepuos nonypacraza CamocroaTesibHoe
“3yyeHue
86 VYpok-koHdepenuus "PagroakTuBHbIE 15.04
U3JTy4eHUs B IPUPOJIE, METUIIMHE, TEXHUKE"
87 SnepHble peakuuy. 3aKOHbI COXPaHEHUS CamocTonATebHOE
3aps10BOr0 U MacCOBOI'O YHCEl usyyeHue
88 DHeprus CBA3M aTOMHBIX siziep. CBs3b MacChl CamocTonTebHOE
U DHEPTUH “3yyeHue
89 Pemenue 3amau o Teme "Snepubie peakmyun” CamocroATenbHoe
“3yyeHue
90 Peakuuu cunTe3a u neneHus saep. CamocTonTenbHoe
Wcrounuku sneprun ConHua u 3BE311 nsyyeHue
Ypok-koHpepeHuus "AnepHas sHepreTUkKa.
91 JleficTBHS paguOAKTUBHBIX U3JIy4YE€HUN Ha 22.04
JKUBBIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DJIeKTPOMarHuTHOE TMOJIE. CamocronaTenbHoe
OneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE “3yyeHue
AByeHus"
KoHnTtponbHas pabora 1mo Teme
93 "DIeKTPOMarHuTHOE TOJIE. 29.04

DneKTpoMarHuTHeie BoJiHbI. KBaHTOBBIE




sBiaeHus"”

[ToBTOpenue, 0600meHNe. JlabopaTopHbIe

94 . N . 1 1 1 6.05
paboTsI 1o Kypcy "B3aumopeiicTBue Ten
IToBTOpenue, 0600eHNE. Permenue
CamocronTesbHoe
95 pacYeTHBIX M KaYECTBEHHBIX 3aa4 110 TeME 1
" " n3yyeHue
TemioBbIe MPOLIECCHI
[ToBropenue, 0600menue. Permenne
CamocronTesibHoe
96 pacYeTHBIX M KaYECTBEHHBIX 3aa4 110 TEME 1
. usyueHue
"KIIJI TemmoBbIX aBurarenci'”
[ToBropenue, 0600menue. Permenne
CamocronTesibHoe
97 pacCUETHBIX U KQUECTBEHHBIX 3aa4 110 TEME 1
. | usyyeHue
KII/I snexTpoycTaHOBOK
98 [TpomesxyTouHas arrectanus (TECTUPOBAHUE) 1 1 1 13.05
[ToBTOpenue, 06061menue. Padota ¢
| CamocrosTesibHoe
99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHUS B 1
" n3yyeHume
MEXaHHUKE
100 [ToBTOpenue, o600menue. Pabora ¢ 1 CamocToaTesibHOe
TekcTaMu 1o TeMe "Konebanus u BOJIHBI" nsyyeHue
101 [ToBTOpenue, o6ob6menue. Jlaboparopusie 1 1 20.05
pabotsl o Kypey "CBeToBbIe sIBIEHUS" '
[ToBTropenue, o6o0meHue. Padora ¢
| CamocrosTesibHoe
102 TekcTamu 1o Teme "KBaHToBas u sigepHast
\ u3yyeHue
duzuka
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 34 27




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mmectBo «M31aTenbcTBO
«IIpocBemenue»

» ®usuka, 8 knacc/ [lepeimkun A.B., O611eCcTBO ¢ OTpaHUYEHHOU
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M31aTenbcTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






