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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMbl 1O (QU3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaTEILHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MpoTrpaMMBbI 10 y4eOHOMY TTpEeIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO 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
CIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEepPHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

[lenmn wsyueHus (U3MKA HA YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn MunucrepcrBa npocerienus Poccuiickoit @enepaunu (IpoToKoa 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 O HAYYHOM METOJIC IMO3HAHUSA M (DOPMHPOBAHHUEC
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS 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 IpodeCCHOHATLHON AeSTEIbHOCTH, CBI3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOLIETO

oOpa3zoBanust oTBoauTcs B 9 kmacce — 102 waca (3 waca B HeHmenw).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa JKCIICPHMCHTAJIbHBIX SaHaHHﬁ, npeaiaracMbix B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IK€.

COAEPXKXAHUE OBYUEHUA

9 KUIAC
Pa3znen 1. Mexanuveckue siBJIeHUs.
Mexannueckoe JIBWKEeHHE. MarepuanbHass Touka. (Cucrema OTCUETA.
OTHOCHUTEIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.
VYckopenue. PaBHOyckopeHHOe mpsiMOJiMHENHHOEe JBHWKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.
PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.
[lepBsii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOPOCT.
HesecoMocTh n meperpysku.
PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LleHTp TsixecTH.
Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.
Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEprus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW HHEPTHHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.
Hemoncmpayuu.
1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TE
OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHHS OAHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO IBUKECHUS.

4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.



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

HaOnronenue ABMKEHUS Teaa O OKPY>KHOCTH.

HaOnronenne MexaHU4eCKuX sIBICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBH)KCHUHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MAacChl T€JIa U JICMUCTBYIOIIEH HA HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Mpyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeobpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa MPU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHure UMMyJbca Mpu ad0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaOmronenne peakTHBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHHUUECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIA MO I UCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PaBHOYCKOPEHHOM JABHUKEHHH IIO
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
Ha4yaJbHOM CKOPOCTU IyTH OTHOCSATCS KakK psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBHUKCHUU Tela
110 TOPU3OHTAIBLHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3gen 2. MexanunudecKue KoJ1e0aHUs U BOJHBI.



KonebartenbHoe npuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIECOAHUIA: TEPHO/I,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpakeHue 3Byka. H(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. Ompenenenuie 4acTOThl U IEPHOJA KOJIeOaHUN MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 3. DjeKTPOMArHUTHOE T0JIE M DJIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3nen 4. CBeToBbIe sIBJIEHMS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtuveckuii CBETOBO/I.

Xon nydei B coOuparorei JIMHse.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTMH3.

[TpuHiun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens riia3za.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
najIeHusl.
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2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
NaJICHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIMH3HIL.

6. OTBITHI 1O Pa3JI0KEHUIO OETIOTO CBETA B CIIEKTP.



7. OmbBITHI IO BOCHPHATHIO IBETA MPEAMETOB NP MX HAOIIOICHUH UYepes
[[BETOBBIC (DPUIIBTPHI.

Pa3znen 5. KBanTOBBIE SIBJICHUS.

OmnwiTel Pe3epdopna u minanerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOrIoLIeHne cBeTa arToMOM. KBaHThI. JIMHEHYaThie CIIEKTPBI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PangnoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAOpoJa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUH.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnromeHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTUIIBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO--0000MTAIONTUN MOTYIIh IPEIHA3ZHAYCH JIJIsi CUCTEMaTHU3aIuH
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU M3YUYECHHH BCEro Kypca (PU3UKH, a TakKKe JIJIsi TOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEeTLHOCTH, HA OCHOBE KOTOPBIX 00OECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYyYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSSI TOJy4YeHHbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.



[IpruHIMNMATBHO AEATEIBHOCTHBIM XapaKTEP JaHHOTO pa3Jielia peaanu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
IpeuIaraeTcs:
HAa OCHOBE IIOJIYYCHHBIX 3HAHUW pacrno3HaBaTb M HAYyYHO OOBSICHATH
dbu3nUecKkue SBICHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;
WCITIOJIb30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE U1 NPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOoOJee Ba)XXHBIX JOCTH)KCHHH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TIPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKyu Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KCHHE JINYHOCTHBIX, METAPEAMETHBIX B MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.
B pesynbraTe n3ydeHus GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHus
y oOyuaronierocst 6ynyt copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJbTaThl B
YaCTH:
e 1) MaTpMoTH4€CKOr0 BOCIMTAHUA:
e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3nUecKoil HayKH;
e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;
e 2) rpaIaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
e — TOTOBHOCThH K aKTUBHOMY YYaCTHIO B OOCYXICHHUU OOIICCTBEHHO 3HAYMMBIX
M OTHYECKHX TMpoOJeM, CBSI3aHHBIX C MPaKTHYECKUM TPUMEHEHHUEM
TOCTKEHUN (PU3UKH;
e — OCO3HAaHHE BAXXHOCTH MOPATBHO--3TUYCCKUX TPHUHIMIIOB B ACSATEIHHOCTU
Y4E€HOTO;
e 3)3CTETHYeCKOro BOCIIUTAHMS:
e — BOCHPHUATHE ICTETUYCCKUX KAueCTB (PM3MUYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:



— OCO3HaHUE IEHHOCTH (PU3MYECKOM HayKh KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH II0003HATENFHOCTH, MHTEpPEca K MCCIIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLHMOHAJIBHOIO
0J1aroNnoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€30MacHoro o0pa3a KWU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXKHOCTU TNPaBWII OE30IaCHOTO IIOBEJIECHUA Ha
TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopMupoBaHHOCTh HaBbIKa pe(IIeKCUHM, MPU3HAHUE CBOEr0 IpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alud, ToOpojia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

— MHTEPEC K NPAKTUYECKOMY U3yUEHHUIO Npo(decCrid, CBSI3aHHBIX C (PU3UKOM;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

— OpHUEHTalUs Ha NpUMEHeHHE (U3NYECKUX 3HAHMW JJIs pelIeHHs 3a1ad B
o0JacTu OKpy’Karolled cpenbl, IUIAHUPOBAaHUS TIIOCTYNIKOB M OLEHKH HX
BO3MOXHBIX ITOCIIEICTBUUN JIJIs1 OKPY’KAIOILLIEN CPEbI;

— OCO3HaHME TIJI00aJTbHOIO XapakTepa HKOJIOIMUECKHUX MpobsieM U MyTel ux
peuieHus;

8) amanTanum K M3MEHSIIOIMMCH YCJOBHSIM COLMAJIBHOW W NPHUPOSHOH
cpeabl:

— TOTPEeOHOCTh BO B3aUMOJECWUCTBUU TMPHU BBINOJHEHUU HCCIEIOBAaHUNA U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSAM
IPYTUX;

— TIOBBIIIEHUE YPOBHSA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NS TENbHOCTD;

— OTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
UJeH, IOHATHS, TUTIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBJICHUSIX;

— Oco3HaHHue JAe(UIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00J1aCTH
duzukwy;

— IUTAaHUPOBAHHUE CBOEr0 PAa3BUTHUS B NPUOOPETEHUM HOBBIX (PUIMYECKUX
3HaHUM;



e — CTPEMIICHUC aHAJIU3UPOBATH U BBIABJIATH B3AMMOCBA3U IIPUPOELI, O6HICCTB3 n
3KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OLEHKA CBOMX JEWCTBHU C Y4YETOM BIMSAHHS Ha OKPYXKAIOIIYIO Cpexdy,

BO3MOJKHBIX TJ100aIbHBIX HOCHCHCTBHﬁ.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oO1ero o6pa3zoBanus y o0ydaromierocs OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaAIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Ba3oBble Jjornueckue a1eiicTBUA:

BBISIBIIAITH W XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHABJIMBATh CYNMIECTBCHHBIA MPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHHMS JIJIS
000011IeHNs U CPAaBHEHHS;

BBISIBIISITH 3aKOHOMEPHOCTHU Y MTPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBIIATH NPUYMHHO--CJICICTBEHHBIC CBSI3W TIPU HM3YyYCHHH (PHU3NUCCKUX
SIBJICHWHA W TIPOIIECCOB, JIeJaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHWH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BapHUAHTOB PEIICHHS, BBIOOp Hambosee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBnle uccienoBarejbcKe 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOMXKHBIM
(bu3MYeCcKul IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TNPHUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIHO (POPMYIMPOBaATH 000OILEHNUS U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEOBAHMS;



IPOrHO3UPOBAaTh BO3MOXKHOE JaibHEWIIee pa3BUTHE  (U3HUECKHX
MPOILIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUSI 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHblE METO/bI, MHCTPYMEHThI U 3alpOChl IIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIOKHBIMH
CXeMaMmHu, lrarpaMmmamMu, HTHOW rpa@uKoi 1 MX KOMOUHALMSIMHU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHUE 3a/laud U MOJJIepKaHue
01arokeIaTeIbHOCTH OOIICHUS;

COMNOCTABJIATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATH PE3YyJbTAaThl BHIMOJHEHHOTO (PU3UUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ JOCTIKEHHIO: paclpelesTh pPOJH, OOCYXIaTh MPOIECChl U
PE3yNIbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsl KAaU€CTBEHHOTO pe3yJbTara 1o
CBOEMY HAalpPaBJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KA4e€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAlMSIX, TPEOYIOIIUX
TUTS1 petieHust (GU3NISCKUX 3HAHUI;



OPUEHTHPOBATbCA B  PA3IMYHBIX MOAXOAAX NPHUHATUS  pELIECHUU
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPeiaracMble BAPUAHThI pELICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pEeIIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

HHPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBHXKCHUS, aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIONIECHUs, alibda-, 6eTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

pazniuyath sBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIUHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAKEHUE
3ByKa, MOPSIMOJIMHEHHOE pacIpOCTpPaHEHUE, OTPAXXEHHUE U TMPETOMIICHUE



CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoOKeHHE OEI0ro cBeTa B
CHEKTp M CJOKEHHE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAs1 PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXXaomeM Mupe (B TOM uucie (PU3UUYECKHE SBICHUS B MPUPO/IE:
MIPUJIUBBI U OTJIVBBI, IBMKEHUE T1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBM)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
36eMJIETPSICEHHUE, CEHUCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUIAMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO U3IYYEHHH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOJIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BENUYMHBI (CpeHSsi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSAXKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CHKATOU
NPYXKUHBI, KUHETHYECKas SHEpPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEepUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWsl DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPIO3ULMA CHJI, NPUHLUI OTHOCUTENbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIMCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHNUE;



OOBSCHATH (U3MYECKHUE MPOLECChl MU CBOMCTBA Tell, B TOM 4YHCIIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JOTMYECKHX IIAaroB C OMNOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcucTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIE JTaHHBIE, BBIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaThb MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yysl ONMUCAHHE HCCIEIOBaHUS, BbBLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOIEHUH U OIBITOB;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Tea (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYCHHUE CBONCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONKUCHIBaTh XOJ ONbITA W  €ro  pe3ysbTaThl,
(dbopMynupoOBaTh BHIBOJIBI;

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUEe Uu3MepseMOold BeNIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOJa
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrila MajJeHUs W yria MpejIoMJIeHHs OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCUMOCTH



GU3MYEeCKUX BEIUYWH B BUJIE TaONHI] U TpaUKOB, JeJaTh BBIBOJIBI 1O
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOpPOCTh M YCKOPCHHE Tella TIpU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KojeOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass CHJia COOMparomell JWH3bI, PaJAHOAKTUBHBIN  (oH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTD
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATH MOJIYICHHBIC PE3yIbTAThI C yIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAaHETapHas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SI/Pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETP, IATYMKH TIOJIOKCHUS, PACCTOSHUS W YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
IpU pEelIeHUH Y4eOHO-TIPAKTUYCCKUX 3a/1ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHKUS (DU3UYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (PU3HUECKOTO  COJCpKAHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 3aJaHUIl HAyYHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3HUECKOTO  COJEpkKaHMUsS, CIPABOYHBIE MaTepUabl,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOrO COAEpIKAHUA,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayAuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne ni/m P Konrposbnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1. Mexanuyeckue siBJIeHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €0 10 1 1 bu6mmorexa [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 BaammonercTsHe T 20 05 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 0,5 3
3aKOHEI COXpaHEHHS https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckue KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 7 0 3
CXAHMHECKHE KOTCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 1
CXAHHICCKHE BOHBI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJE U 6 0 9 bubnmoreka [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI 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

Hroro mo pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
bubmuoreka [JOK
4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 PaznoxeHnue 6enoro cBeta B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHIE ATOMHOIO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE 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

HOYPOYHOE IIVIAHUPOBAHUE

9 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne uudpoBbie
Tema ypoka Kontpoabnbsie  IlpakTuueckue p
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Mexanunueckoe nBuxkeHre. MaTtepuaibHas 1 0 0
TOYKa
5 Cucrema orcueta. OTHOCUTEIHLHOCTh 1 0 0 bubnunoreka LIOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
bubnuoreka [{OK
3 PaBHOMEpHOE TPSIMOTMHEWHOE JIBHYKEHUE 1 0 0
P p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSMOIUHENHOE IBUKEHUE. 1 0 0
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 0 0 bubnmnoreka HOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMKEHUs. ['papuk 1 0 0
CKOPOCTH
JlaGoparopHas padora "Onpenenenne
7 CKO peHI/ISII) Ten;) npu aBHopCKO €HHOM 1 0 1 bubmmorexa [JOK
YERop PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBUKCHHH 110 HAKIIOHHOW TIJIOCKOCTH
8 CBoboanoe nagenue tei. OneiTel [anunes 1 0 0
PaBHOMEpHOE JIBIDKEHUE TI0 OKPYKHOCTH.
P Py . but6mmoreka [IOK
9 [lepuon u yacrora oOpamenus. JInneitnas u 1 0 0

yriioBast CKOpOCTHU

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10 LleHTpOCTpEeMUTENHHOE YCKOPCHHE 0
. bu6numoreka [IOK
11 IIepBeb1it 3ak0oH HproToHa. BekTop cuiibl 0 https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. bubnuoreka [JOK
12 . 0
PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
N bub6nmoreka [IOK
13 Tperuii 3akon Herorona. Cynepro3unus cui 0 https://m.edsoo.ru/ff0ae982
Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB
14 Hprorona. AnMUHHCTPpATUBHAS 0,5 bubmmorexa [JOK
- P ’ https://m.edsoo.ru/ff0aeb6c
KOHTPOJIbHasA padora
bubmuoreka [IOK
15 Cuna ynpyroctit. 3akon Iyka 0 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cumna ynpyroctu» 0
17 Jlaboparopuas pabota «OnpeneneHue 0 bubmmoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoteka IIOK
1
8 Cuna Tpeiis 0 https://m.edsoo.ru/ff0af738
bubmmoteka IIOK
1 P
9 elreHue 3aaad 1mo temMe «Cuira TpeHHs» 0 https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue 0 bubmuoreka [IOK
K03 dULIEeHTa TPEHUS CKOJIBXKEHUS " https://m.edsoo.ru/ff0af8be
91 Pemenue 3amau nmo teme "3akonsl HeroToHa. 0 bubmuoreka [{OK
Cuna ynpyroctu. Cuina TpeHust” https://m.edsoo.ru/ff0afb8e
99 Cuna Ts5KeCcTH M 3aKOH BCEMUPHOTO 0 bu6muoreka [IOK
TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEI BOKPYT
23 rpaBuTalinoHHoro neHTpa (CoaHeuHas 0

cuctema). ['anaktuku"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Pemenue 3anau mo teme "Cuia TSHKECTH U bubnunoreka LIOK
24 0
3aKOH BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBasg kocMHu4eCKask CKOPOCTb. 0 bubnuoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepruabHOM TOUKH.
26 AGcomoTHO TBEpIOE Teso. PaBHOBecue 0 bubnmnoreka HOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIICHUS
27 MowmenT cuibl. LenTp TspkecTn 0
28 Pemenue 3agaq mo reme "MOMEHT CHJIBI. 0 bubnuoreka [IOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
29 "MexaHU4YecKoe ABUKEHUE 0 bubmorexa HOK
y g ) ' https://m.edsoo.ru/ff0b0408
B3aumopeiicteue Ten
KonTponbnas pabota mo teme
30 "MCXIE)IHI/I‘ICCK(I))C BUKEHUE 1 brbmmorexa LIOK
N g | ' https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten
Nwmmynse Tena. UMnynbe cuiibl. 3akoH
31 COX ZHeHHﬂ VIMIT J'IBZa Yupyroe u 0 bubmorexa LOK
P Y L pyT https://m.edsoo.ru/ffOb07fa
HEYIMPYyroe B3auMOJIeHCTBUE
Pemrenue 3amau mo reme "3aKkoH coxpaHeHUS
32 uMmyibca" i MHUHHCTPATHBHAS ’ 0,5 bubmmorexa [JOK
) s P ’ https://m.edsoo.ru/ffob096c
KOHTPOJIbHasA padora
33 Ypok-koH(pepeHus "PeakTuBHOE IBIKEHUE 0
B IIPUPOJIE U TEXHUKE"
bubnunorexa LIOK
34 M 0
CXAHHHECKas pAOOTa H MOIHOCT https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U 0 bubmuotexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

CHJIbI TPCHUA

https://m.edsoo.ru/ffOb0db8

JlabopaTtopHas pabora «OnpeneneHue
pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM

36
JBUKCHHUH TEJIa M0 TOPU30HTAITBHON
MTOBEPXHOCTH»
37 CBs13b 3Hepruu u padbotsl. [loTeHmanpHas
SHEPTHs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUN B MEXaHUKE
40 Jlaboparopnas pabota «/3yueHue 3akoHa bubmmoreka [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHXKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebanus. BeiHyX/1eHHbBIS bubnmnorexa [JOK
KoJniebanusi. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPY>KUHHBIA MassTHUKA
VYpok-uccnenoBanue «3aBUCUMOCTH TIEPHOJIA
44 KoJIeOaHHUH OT )KECTKOCTH MPYKHUHBI 1 MACCHI bubmorexa [IOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpareHre SHEPTUU IpU MEXAaHUUECKUX
KOJIeOaHMSIX
JlaboparopHnas pabora «OrnpeaeieHue
46 HaCTOI’)TLI Hpne Ifo a Kone6ai1/1171 MPY>KUHHOTO bubmorexa [TOK
PHOA Py https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlabopaTtopHas padota «IIpoBepka
PRIOPHELP POSED N but6mmoreka [IOK
47 HE3aBHCUMOCTH MEePHOJIa KOJIeOaHuii rpy3a,

MOABCUICHHOI'O K HUTHU, OT MACChI I'py3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

Mexaunueckue BoaHBL. CBOWCTBA

48 MexXaHW4YeCcKux BOJH. [IpomosbHbIC 1 buGnuorexa [IOK
' https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHbBI"
50 3ByK. PacripoctpaneHne u oTpakeHHE 3ByKa
51 Ypok-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 Ypok-koHpepeHus "YIbpTpa3ByK u bubmmoreka [JOK
uH(}pa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
" bubmmoreka [JOK
o4 3aKoHbI cCOXpaHeHus1. Mexannyeckue
| https://m.edsoo.ru/ff0b25f0
KoJieOaHus U BOJHBI
Kontponbhas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHu4eckue KojaeOaHus u
BOJIHBI"
56 DNIeKTpOMarHuTHOE MoJIe. bubnnorexa [JOK
DNeKTPOMarHUTHBHIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH
Ypok-koudhepennus "llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanue bubnmnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsI3U"
VYpok-uccnenosanue "M3ydeHne cBoiicTB
bu6nunorexa LIOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO

MoOmIbHOTO TenedoHa"

https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Pemenue 3aga4d Ha OIpCaACIICHUC YaCTOThI U

60
JUTHHBI 3JICKTPOMArHUTHON BOJIHBI
61 DneKTpoMarHuTHasi Ipupo/ia CBeTa. bubnmnoreka HOK
CxopocTts cBeta. BonHoBbie cBOMCTBA cBeTa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsmonuneitHoe
62 acrpocrpanenue csera. 3arMenus ColHma Bubmaorexa ITOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
u JlyHbl
3aKkoH oTpakeHHus cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKEHUS bubmorexa HIOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS Bbu6moreka [JOK
64
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcronp30Banme MOJIHOTO BHYTPEHHETO bubmorexa LOK
yp https://m.edsoo.ru/ff0b3c5¢
OTPaKCHUS B ONITHYECKHUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH yTJIa IPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHulle "BO3IyX-
crexio""
Ypok-koHpepennus "Mcnoms3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOIBI, OIITUKOBOJIOKOHHAS CBA3L"
but6mmorekxa [IOK
68 JInnzel. OnTudeckas CUia JUH3EI
https://m.edsoo.ru/ffOb3f2c
bubnunorexa LIOK
69 ITocTpoenne n300pakeHU B TUH3AX
p p https://m.edsoo.ru/ffOb444a
70 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK

(hOKYCHOTO PAaCcCTOSIHUS U ONTHYECKOMN CHITBI

https://m.edsoo.ru/ff0b4206
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coOuparoreit JTUH3bI"

7 Ypok-koudepenus "OnNTUYECKUE JTUH30BBIC bubnmnoreka HOK
npubopsr” https://m.edsoo.ru/ffOcOa7e
72 I'1a3 xak onrtuyeckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jledekrsl 3penus. Kak
COXPaHUTh 3peHue"
Paznoxenne 6enoro ceera B criekTp. OMBITHI
74 Herotona. CrnoxeHnue crieKTpalibHbIX [[BETOB. bubmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Jlucniepcus cBeTa
Jlaboparopras padota "OnbITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETA B CIIEKTP U bubmmoreka [JOK
BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipakTukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: AMcCIepcusi, HHTepepeHnrs u
mudpaxus’”
77 OmnsiTel Pe3epdopaa u nanerapHas Moenb bubnnorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynarsr bopa. Moznens atroma bopa
79 Hcnyckanue 1 MOTJoneHNe CBETa aTOMOM. bubmuoreka [IOK
KBanTe1. JInHEluaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabnroneHre CrieKTpoB bubnuotexa [JOK
UCIycKaHus'" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmmorexa TIOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnuotexa [JOK

MOJEINb

https://m.edsoo.ru/ff0c18ac
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bubnunorexa LIOK

83 PanuoakTtuBHbIe peBparnienus. 30Tombl https://m.edsoo.ru/ffoclald
Pemienue 3agau no treme: "PaguoakTuBHbBIC bubnuorexa [IOK

84 " ]

MPEBPAILICHUS https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmnanga

86 Ypok-koHpepeHnius "PagnoakTHBHBIE bubnmnoreka HOK
W3JIy4YCHHS B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepHble peakiy. 3aKOHbI COXPaHEHUS Bu6moteka [JOK
3aps0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
DOHeprus cBA3M aTOMHbIX siziep. CBs3b Macchl bubnuorexa [IOK

88
Y DHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agaud no reme "SnepHeie
peakuu"

90 Peakiuu cunTe3a u neneHus saep. bubmmoreka [JOK
Hcrounuku sHeprun ConHua u 3BE37 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JlencTBUS paguOAKTUBHBIX U3Iy4YEHUN Ha
KUBBIE OpraHU3MbI"

[TonroToBka K KOHTPOJIBHON paboOTE MO TeEMe

92 "DIeKTpOMarHuTHOE TOJIE. bubmuoteka [IOK
DneKTpoMarHuTHbIe BOJHBEI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

AJIMMHHUCTPATHUBHASI KOHTPOJIbHAS
03 padora nmo TeMe "DIEKTPOMarHUTHOE IOJIE.
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE
SIBJICHUS "
04 [ToBTOpenue, o6o6menue. Jlaboparopusie bu6mmoreka [JOK

pabotsl o kypcy "B3aumoneiicteue ten"

https://m.edsoo.ru/ff0c245a
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[ToBTrOopenue, o6o0menue. Pemenne

95 aCYETHBIX U KAYECTBEHHBIX 3a/1a4 10 TEME 1 0 bubmorexa LIOK

P . 8 https://m.eds00.ru/ff0c2572
TenoBbie porecchl
[ToBTropenue, o6o0menue. Pemenne
bubnunorexa LIOK
96 pacyeTHBIX U KaUYeCTBEHHBIX 3a71a4 110 TEME 1 0

. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBUraTeaen”
[ToBTOpenue, o6o0menue. Pemenue

97 aCYETHBIX U KAUYECTBEHHBIX 3a71a4 110 TEME 1 0 bubmorexa LOK
p a https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"

08 [ToBTOpenue, o6o6menue. Jlaboparopuoie 1 1 bubmmoreka [JOK
paboTsl o kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTrOopenue, o6o0menue. Pabora ¢

99 TEKCTAaMH I10 TeMe "3aKOHBI COXPaHEHUs B 1 0 bubmorexa HIOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAHUKE

100 [ToBTOpenue, 06o6menue. Padora ¢ 1 0 bubmuoteka [IOK
Tekctamu 110 TeMe "KoebaHus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTrOopenue, o6o0menue. Pabora ¢ 1 0 bubmuoreka [IOK
TekcTaMH 110 TeMe "CBeToBEIE SIBJICHHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas U siaepHas 1 0
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Guzuka, 9 knacc/ [epoikun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

CoOopnuk 3a1a4 no gusuke 7-9 knacc A. B. I[I€pbimkun

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

9 KJIIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccel: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnm. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchl
(aBToper:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).
3aganus. —CaparoB:JIuneii, 2014.

3. KoHTpoJibHBIE M cCaMOCTOSITENbHBIE PA0OTHI MO (pHU3MKe. 9 Kacc: K yueOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomieBa. — M.
M3 narenscTBO «OK3ameny, 2014.
4. Tectsl o usuke. 9 kiacc: k yueOuuky A.B. Ileppimkuna, E.IM. I'yTHHK
«Dusukan

9 knace» / O.H. I'pomueBa. — M.: U3znarensctBo «OK3amen», 2010.

5. ®u3uka. 9 xnacc. TemaTnueckue TeECTOBBIE 3aMaHUs 11 MOArOTOBKHA K [ A. /



aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — fpocnasis: OO0 «Axkanemus
pa3BuTus», 2014.
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. BuneoonsiTel Ha ypokax. — Pesxum mocryma: http://fizika-class.narod.ru

2. Enunas koyuiekuus Hu(poBbIX 00pa30BaTEbHBIX PECYPCOB. — Pexum
nocryma: http://school- collection.edu.ru
3. HTepecHble MaTepualibl K ypokaM (PU3HMKH 110 TEMaM; TECTHI [0 TEMaM;

HaTJIsHBIC TTOcOOMS K ypokam. — Pexxum focryma: http://class-fizika.narod.ru

4. ITudpossie 0Opa3oBaTeNbHbIE peCcypchl. — PexkxumM gocTyna:
http://www.openclass.ru

5. DaexTpoHHbIe yueOHUKH 10 (usuke. — Pesxkum noctyna: http://www.fizika.ru
6.Jlucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpeIThIi KiTacc.
CeteBoe oOpaszoBaTenbHOE coodIiiecTBo. http://www.openclass.ru/node/109715
7. Enunast komteKys mudpoBbIX 00pa30BaTEIIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepasbHBIN IIEHTP HH(DOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 centss0ps» MaTepuaisl o gusuke. http://archive.lseptember.ru/fiz

11. Aanmanmu pusmaeckux o0bekToB. hitp://physics.nad.ru/
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