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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUA
COCTaBJICHA HAa OCHOBE IOJIOXKEHUH M TpeOOBaHUM K pe3yabTaTaM OCBOCHHS Ha
yray0inE€HHOM YPOBHE OCHOBHOM OOpPa30BATENbHON MPOrPaMMBI, MIPEICTaBIEHHbIX
B ®I'OC OO0, a Takxke ¢ yuérom (enepaibHON pabodeil mporpaMmMbl BOCIUTAHUS
u Konnenmuu npenoiaBanus yaeOHoro npeamera « Duznxay.

Copepxanue mnporpaMMbl IO (U3MKE HAIMpPaBICHO HA YIOBJIETBOPEHUE
NOBBILIEHHBIX 3alpoCcOB O00yYarouIuxcs, CTpeMSIIUXcs K Oosee riyOoKomMy
OCBOEHHMIO (U3NYECKUX 3HaHWM, W Ha (POpPMHUpPOBAHHE €CTECTBEHHO-HAYYHOMN
rpaMOTHOCTH  oOywaromuxcsi. B mporpamme 1o  (Qu3uMKe  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOy4YeHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3W €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma no u3uke ycraHaBIMBAET paclpeieieHre y4eOHOro MaTepuania,
MpeajaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh M3YYEHHSI TEM, OCHOBAaHHYIO Ha
JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKaHUS U Y4€Te BO3PACTHBIX OCOOEHHOCTEM
00 yJaromuxcs.

du3surKa SIBIIETCS CUCTEMOOOPA3YIOIIKUM ISl €CTECTBEHHO-HAYYHbBIX YU€OHBIX
PEIMETOB, IOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SBJICHUI,
U3y4aeMbIX XUMHEH, OUOIoruel, acTpoHOMUEH u puznueckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTHHY MHpA, NMPEAOCTaBIsIeT Haubosee sCHbIe
oOpa3lbl TPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUs, TO €CTh Ccroco0a MoaydyeHuUs
JIOCTOBEPHBIX 3HAHUU O MUDE.

OpnHa W3 TaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKTYype OOIIero
o0pa3oBaHusl COCTOUT B (DOPMUPOBAHMHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTHU M
MHTEpeca K HayKe Y 00 y4Jaronuxcs.

N3ydyenne ¢usuku Ha YriiyOJIEHHOM YPOBHE IMPEANoOJiaraeT YBEpPEHHOE
BJIaJICHUE CIEeYIOUUMU KOMITETEHTHOCTSIMH, XapaKTepU3YIOIMUMHU
€CTECTBEHHO-HAYYHYIO T'PAMOTHOCTb:

HAy4YHO OOBSACHSATH SIBJICHMUS,;

OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O MCCIIEJOBAHUS;

MHTEPIPETUPOBATh JAaHHBIE M WCIOJIb30BATh HAy4YHBIE JOKA3aTEIbCTBA IS
NOJIy4YEHHUS BBIBOJOB.

enu wusydyeHus QuU3UKK Ha YypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
ompeneneHsl B KoHuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX opraHu3auusx Poccuiickoit ®eneparuu, peann3yrommx
OCHOBHBIE  0011€00pa3oBaTeNbHBIE MPOTPaMMbl, YTBEPKAEHHOMW  pelIeHUuEM
Komnernun MunucrepcrBa npocsenieHus Poccutickoit denepanuu (IpoToKoJ oT 3
nekabps 2019 r. Ne T1K-4BH).



Lenu nzydyenus Gpu3nKu Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE HHTEpPEeca U CTPEMJICHUS OOYYaIOUIMXCA K HAyYHOMY H3Yy4EHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJACTABICHUA O HAYYHOM METOJC IMO3HAHUS W (OPMUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

dbopMupoBaHHE HayYHOTO MHPOBO33PEHHUS KaK pe3yjbTara W3Y4eHHS OCHOB
CTPOCHUS MaTepHH M (PyHIaMECHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHI NPUMEHATh (U3UYECKUE 3HAHUA U HayYHbIC
JI0Ka3aTeILCTBA I OOBSICHEHUS OKPYIKAOIINUX SBJICHU;

dbopMupoBaHUE TPEJACTABICHUNH O poiv (UBUKUA JUIsl Pa3BUTHUS JPYTrUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEJCTaBICHUUA O BO3MOHBIX cdepax Oynyien
npoecCHoHaTbHOW  JEATENBHOCTH, CBSI3aHHOW C (DU3MKOHM, TMOATOTOBKA K
JanbHeWeMy OOy4eHHI0 B 3TOM HallpaBJICHUY;

dbopMupoBaHUE TOTOBHOCTH K JajbHEHIIEMy U3y4YeHUIO (u3uku Ha
yray0aEHHOM YpOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiield 00yueHus Ha YpOBHE
cpenHero odiero oopa3oBaHus.

JlocTmwkeHne 3THX Ieliell mporpaMMbl MO (U3WMKEe Ha YpPOBHE OCHOBHOTO
o01rero o0pa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CISAYIONINX 3a/1ay:

MpUOOPETCHNE 3HAHWN O JUCKPETHOM CTPOCHHUM BEIIECTBA, MEXaHWYCCKHX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBSICHATH (PU3MUECKHUE SBJICHUS Ha
OCHOBE M3yYEHHBIX (PHU3NUECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX U KAYECTBEHHBIX 3aJ1a4, TPEO YIOIIIIX
CO3aHMS W WCIIOJNIb30BaHUSA (PU3MYECKUX MOJACNEH, BKIIOYAas TBOPYECKHE W
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE UCCIENOBATENILCKUX YMEHUN: HAOMIOAaTh SBICHUS W U3MEPSThH
(du3nyecKkre BeIMYMHBI, BbIIBUTATh TUIIOTE3bI U MpeJiaraTh SKCIEPUMEHTAIbHBIC
CIocOoOBI WX MPOBEPKH, TUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCTIEPUMEHTATLHBIE
UCCJIeIOBAaHNS, aHAJTM3UPOBATh MOJY4YEHHBIE TAHHbBIC U J€JIaTh BHIBOBL;

ocBOeHHE TNPUEMOB paboThl ¢ WH(pOpManuend (U3MUECKOTO COACpKaHMUS,
BKJIIOUast HH(OPMAIIMIO O COBPEMEHHBIX TOCTHKEHUSIX (GU3UKU, MHTEPIIPETAIUS U
KPUTUYECKOE OllEHUBaHUE NHPOPMAIINH;

3HAKOMCTBO cO chepamMu MpodeCcCHOHATLHON NESITEIbHOCTH, CBSI3AaHHBIMU C
(Gu3UKON, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAaHHBIMU Ha JIOCTHDKCHHSIX
(u3nUeCcKOl HayKHU.

Ha u3yuenue pusuku (yriayOnEHHBIN ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
obOpazoBaHust oTBOAUTCS 136 yacos:

B 9 kimacce — 136 gaca (4 gaca B HEIEIO).



COJEPXAHUE OBYYEHUA

9 KUIIACC

Pa3znen 8. Mexannuyeckue siBJICHHS.

Mexanndeckoe pABuwxkeHue. MarepuanbHas Touka. CrocoObl OMHUCaHUS
MEXaHUYECKOr0 JBUKEHUS: TAOIMYHBIN, rpaduueckuil, aHanmutuueckuil. Cucrema
orcuéta. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBUKEHUS.

BekTopHble BeJIMUMHBI, ONEpAIlMU ¢ BEKTOPAMH, MPOCKIIUU BEeKTOpa. Pannyc-
BEKTOP MAaTE€pUAIBHOM TOYKH, NEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMeEpHOE
MPSIMOJIMHEWHOE JBHKeHre. HepaBHOMEpHOeE npsiMoIMHENHOE IBYKeHUe. CpeaHsis
Y MTHOBEHHAsI CKOPOCTh T€JIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOpPEHHOE TMPSAMOIMHEMHOE JBUKEHHE. Y CKOPEHUE
cBoOoaHoro naaenus. OneiThel ["anumes.

['padmueckass mHTEpIIpETAINS YCKOPEHHS, CKOPOCTH, MPONUACHHOTO MyTH U
MEPEMENIEHUS ISl TPSIMOJIMHENHOTO JIBUYKCHUS.

JIBr>keHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBUXKEHHE MO OKPYKHOCTH. JIMHENHAsI CKOPOCTh, YII0Bass CKOPOCTh, MEPUO/T
¥ 4acTOTa OOpallleHus P PAaBHOMEPHOM JIBHIKEHHUH 0 OKPY:KHOCTU. CKOPOCTh U
YCKOPEHME TIPU JIBUKEHHUU TTO OKPY>KHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CHIA.

Ilepsoiii 3axk0oH HeroTona. Bropoit 3akoH HeroTona. Tperuit 3akoH HeroToHa.
[IpuHIUI CyTIEPIIO3ULINU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: Ciiia TPEHUS CKOJIbKEHUs, CUIIa
TpPEHUs MMOKOsI, Ipyrue BUAbl TpeHus. Koadduiment tpenus.

JIBUKEHHE TEN IO OKPYKHOCTH IO JEUCTBUEM HECKOIBKUX CHUJL.

3akoH bepnymim u nogbéMHas cuna Kpbula. COBpEMEHHbBIE JIETAaTENIbHbBIC
anmapaThel, CyJa Ha MOJIBOJIHBIX KpPbUIbAX, AaHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISIX. JIBHyKEHME Moe3]a Ha MarHUTHOM MOJTYILIKE.

Cuiia TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUsS. JIBHIKEHHE TEI BOKPYT
rPaBUTAMOHHOIO IIeHTpa (B ToM uucie maHeT Bokpyr Comnnia). Ilepsas
KOCMHMYECKasi CKOPOCThb. HeBECOMOCTh U meperpysKkH.

PaBHOBecue MarepuaibHOW TOUYKU. AOCOMOTHO TBEpAOE Tejo. PaBHOBecue
TBEPJIOrO TEJA C 3aKPEIUIEHHOM OChIO BpaieHus. MoMeHT cuibl. LlenTp TsxecTu.

Nmnynece Tena. M3menenne umnysbea. IMIynbc cuibl. YIpyroe u HEYNpyroe
B3aMMOJICVCTBHE. 3aKOHbI M3MEHEHHMSI U COXPAaHCHUS HMITyJbca. PeakTuBHOE
JBUKEHHUE.

Mexanndeckass paboTa W MOIIHOCTb. PaboTa cui TsDKECTH, YIPYrocTH,
TpeHus. CBsi3b HEPruu U paboThl. [loTeHIMAaNbHASI SHEPTUs Tena, MOJHATOrO Hal
MTOBEPXHOCTHIO 3eMJH. lloTeHManbHas sHeprus cxkatou npyxuHbl. Kunetnueckas



sHeprud. Teopema 0 KMHETMYECKOM HHEPruu. 3aKOH WU3MEHEHHS] U COXPaHEHHUS
MEXaHUYECKOU IHEPTUH.

Hemoncmpayuu.

HaGmroneHre MeXaHMYeCKOro JABM)KEHHS! Tela OTHOCUTENBHO Pa3HBIX TeNl
OTCYETA.

CpaBHeHUE MyTE€d M TPACKTOPUM [BHXKEHUS OJHOIO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.

N3MmepeHune CKOpOCTH U YCKOPEHUS MPSAMOJIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHHS.

HaGmronenne nBr>KeHHs Tela o0 OKPY>KHOCTH.

HaGmronenrne MexaHWYeCKUX SIBICHUH, MPOUCXOMSAIIUX B CHUCTEME OTCUETa
«Temexka» mpu €€ PABHOMEPHOM U YCKOPEHHOM JIBMIKEHUM OTHOCUTEIBHO
KaOuHeTa PU3UKU.

HaGmonenue paBHOBeCHS TeJ, CBOOOAHOTO MaJeHUsl, KoJeOaHusl MasiTHUKA B
MHEPUUATbHBIX CUCTEMAX KaK MOATBEPKACHUE MPUHIIMIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHHSI Tejla OT €r0 MacChl U JICCTBYIOIIECH HA HETO CUJIBI.

HaGmronenrie paBeHCTBa CUJl TIPU B3aUMOJCHCTBUU TEIL.

M3MeHeHue Beca Tela P YCKOPEHHOM JIBUKEHUH.

[lepegaua umItynbca Ipy B3aUMOJICHCTBUM TEIL.

[IpeoOpa3zoBaHusl SHEPTUH MTPU B3aUMOJICHCTBUU TEJ.

CoxpaHeHre UMITyJIbca MPU a0COTIOTHO HEYITPYTOM B3aMMOJIEHCTBHH.

CoxpaHeHue UMIyJbca Py YIPYyroM B3auMOJICHCTBUU.

HaGmronenrie peakTUBHOT'O JIBH>KEHHS.

CoxpaHeHue SHEepruu Mpu CBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu MpHu ABMKEHUH TeJa Mo JSHCTBUEM TIPYKUHBI.

Jlabopamopuosie pabomel u onvimel.

KoHcTpynpoBanue TpakTa Jyisi pa3roHa W JIaJbHEUIIET0 PaBHOMEPHOIO
JBUYKEHUS [IAPUKA UM TETIEKKU.

Omnpeznenenue cpeHen CKOPOCTH CKOJIbKEHUS OpyCKa MM IBHKEHUS IIapHKa
10 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHue YCKOpPEHUs Tella MpU PABHOYCKOPEHHOM JBHXKEHHUH IIO
HAKJIOHHOM THIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBUKEHUU 0€3 HauaabHOM
CKOPOCTH IYTH OTHOCATCS KaK Psifi HEYETHBIX YHCEN, TO BpeMEHa OJIMHAKOBBI.

HccnenoBanue NBUKEHUA Tejaa, OPOLIEHHOr O MO YTJIOM K TOPU30HTY.

HccnegoBaHue 3aBUCUMOCTH CUJIBI  TPEHUSI CKOJBXEHUS OT  CHUJIBI
HOPMAaJIbHOT'O JIABJICHHUS.

Omnpenenenune K03GGHUIMEHTA TPESHUS CKOJIBKCHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH, BO3HUKAIOIICH B MPY>KUHE, OT
CTeTeHH JaeQopMaIiui MPYyKUHBI.

Onpenenenue padOTH CHIIbI TPEHUSI TIPU PAaBHOMEPHOM JIBMXKEHHH Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CWJIBl  YOPYrOCTH IpU  MOABEME TIpy3a C
UCIOJIb30BAaHUEM HEMOJIBUKHOTO U TTOJIBHXKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

Konebarenshnoe aBuxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: TepUo/I,
4acToTa, aMIUIMTyda. l'apMoHuueckue KosnebaHud. 3aTyXarollue KojeOaHusl.
Boinyxnennblie konebanus. Pesonanc.

MaremMatnueckui M NOPYKUHHBIM MasTHUKU. [IpeBpallieHue 3HEpruu Ipu
K0s1€0aTeIbHOM JIBUKEHUH.

Mexannueckue BosHBL. [IpogosibHble M monepedHble BOJHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTepdepeHuus u audpaxkuus. JJIuHa BOITHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHM4eCKUE BOJIHBI B TBEPIOM Telle, CEHCMUYECKHE BOJIHBI.

3Byk. PacnpocTtpanenne u oTpaxkeHue 3ByKa. I'pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WHppa3Byk u ynbTpasByk. Hcnosib3oBanue
yJIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTUSX.

Hemoncmpayuu.

HaOmronenune kojie0aHuM Tea IMOJ JEWCTBUEM CHJIBI TSOKECTU Y CUJIBI
YIIPYTOCTH.

Habmronenne konebaHuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGumronenrie BIHYX/IEHHBIX KOJIEOAHUI U PE30HAHCA.

Pacripoctpanenue mpo0JIbHBIX U TOMIEPEUHBIX BOJH (Ha MOJIEIH ).

Habmonenne uarepdepenunu u qudpakiuy BOJH Ha MOBEPXHOCTH BOBI.

HaGmonenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopusie padbomul u onvimel.

OmnpezneneHue 4acTOTHI U EpHOJa KOeOaHWi MaTeMaTHIECKOI0 MasTHUKA.

OnpeneneHue 4acToOThl U MEepUoia KOJeOAHUM NPYy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TEpHOJa KOJIeOaHHU Tpy3a HA HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTU TIEpUoa KOJIeOaHU MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tiepuoia KojeOaHWW Trpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOJIa KOJICOaHUI MPY>KUHHOTO
MasgTHUKA OT MAcChl IPy3a U )KECTKOCTU MPY>KUHBI.

N3mepenune yckopeHusi CBOOOAHOTO MaICHUS.

Pazgea 10. DaekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHbI.



DJIEKTPOMAarHuTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBolicTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama 31eKkTpoMarHUTHBIX BOJH. Mcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBsi3U. Pannonokanus. Kocmuueckas cBA3b.

DJleKTpoMariuTHas mpupona cera. CkopocTh cBera. BonmHOBBIE CBOMCTBA
CBeTa: MHTEpPEPEeHLMS U AUPPAKIUL.

Hemoncmpayuu.

CBoliCTBa NEKTPOMArHUTHHIX BOJIH.

WNuTepdepennus u audpakius cBera.

Jlabopamopmuosie pabomul u onvimel.

N3ydeHne CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C TIOMOIIBIO MOOWJIBHOTO
Tenedona.

[TpoBeneHre onbITOB MO HAOIIOACHUIO UHTEpPEPEHITUN U TUPPAKIIUUA CBETA.

Pa3nen 11. CBeroBble siBJICHHUS.

JlyueBas Mopenp cBeTa M TE€OMETpUYECKas ONTUKa. VICTOYHMKHM CBera.
[IpsimonuHeliHOe pacnipocTpaneHue cBera. 3arMenust Connua u JIynel. OTpaxxeHue
cBeta. Ilnockoe 3epkano. 3akoH oTpaxenusi cBera. [loctpoenne u3zo0pakeHUH,
c(hOpMHUPOBAHHBIX 3EPKATIOM.

[Ipennomnenue ceera. 3akoH npenomiieHus cBeta. [lonHoe oTpaxeHue cBeTa.
Hcnonp30BaHuE MOTHOTO OTPAKEHUS B ONTUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xom usydern B smH3e. Popmyna TOHKOM JuH3BL. IlocTpoenue
n300pakeHu, CGHOPMUPOBAHHBIX TOHKOM JUH30M. OnTHYeckas CcHCTeMa
¢oroannapara, MUKpOCKONA M Teleckoma. [Ja3, Kak onThYeckas CHCTEeMa.
bim30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBerta B croekTtp. OnbiTel HetoTona. CroxeHue
CIIEKTPAJILHBIX I[BETOB. [ucnepcus ceera.

Hemoncmpayuu.

[IpssMONIMHENHOE PacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonydyenue nzo0pakxeHnil B IIIOCKOM 3epKalie.

[IpenomiieHue cBera.

OnTuyeckuii CBETOBO/I.

Xon nydei B coOuparoiieu JuH3e.

Xox ny4yer B pacCEeUBAIOLIEH JIMH3E.

[Tomyuenune n300pakeHUN C TOMOIIIBIO JINH3.

[TpuHiun aeiictBus (oToarmapara, MUKPOCKONA U TEJIECKOMNA.

Mopnens rinaza.

Paznoxenue Genoro cBera B CIIEKTP.

[Tonydyenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimol.



HccnenoBaHne 3aBUCHUMOCTH YIJIa OTPAXKEHUSI CBETOBOrO Jyda OT yrja
MaJICHHUs.

N3ydeHue cBOMCTB N300pa)KEHUS B INIOCKOM 3€pKale.

HccnegoBanue 3aBUCUMOCTH yTila MPEIOMJICHUS OT yrja MajJeHus CBETOBOTO
Jy4da Ha TPaHUIIE «BO3IYX—CTEKJIIO.

[Tonydyenne n3o0pakeHUi C MOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenrie (POKYCHOTO PacCTOSHUST M ONTHYECKOM CHIIBI coOuparoien
JIMH3BL.

OMBITHI MO Pa3OKEHUIO OEJIOT0 CBETa B CIIEKTP.

OnbITHl 1O BOCHPUSITHIO IIBETA NPEIMETOB MPH WX HAOMIOJACHUHM dYepes3
I[BETOBBIC (PMIIBTPHI.

Paznen 12. KBanToBbIe siBJIeHUS.

OmnbiTel Pesepdopna u mnanerapuas moxens atoma. Moxens atoma bopa.
Hcnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIMHEHYaThle CIEKTPHI.

PanunoaktuBHOCTE. Anba-, 6eTa- 1 ramma-uznydeHus. CTpoeHUe aTOMHOTO
anpa. HykimonHas wMopens aromHoro sxapa. HMsoromsl. PagmoaxTrBHBIE
npeBpauieHus. llepuon nonypacnaga atromHbIX siaep. [elicTBue paJlrOaKTUBHBIX
M3IIYYEHUN HA )KUBBIC OPraHU3MBbIL. 3aluTa OT PaIMOAKTUBHOIO U3TyUCHHUS.

SnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiIOBOTO M MacCOBOTO YHUCEN.
DHeprusi CBsI3M aTOMHBIX snep. CBs3b MacChl M 3HEpruu. Peaknum cuHTe3a U
nenenus saep. Mcrounmkm sHeprum ConHua u 3BE3M. SlmepHas JHepreTuka.
DKOJIOTUYECKUE MPOOIIEMBI SIEPHON YHEPTETUKHU.

Hemoncmpayuu.

CrexTpbl U3Ty4EHHS U MOTJIOMICHUS.

CrexTpsl pa3IMuHBIX Ta30B.

CnekTp Bomopoza.

Habmronenne TpekoB B kamepe BuibcoHa.

Pabora cu€Tynka MOHU3UPYIOIIUX U3TYICHUH.

Peructpanust u3nydeHusi IpUPOJHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusie padbomul u onvimel.

HabntoieHre CrIoNIHbIX U TMHEWYAThIX CIIEKTPOB U3TyYCHHUS.

HccnegoBanue TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH
(o pororpadusim).

N3mepenue paanoakTuBHOTO (oHa.

IHoBTOpHUTEIBHO-00001IAKOIIIMI MOTYJIb.

[ToBTOpHUTENHHO-0000IIAIONINN MOAYJIh MPEAHA3HAUCH JIsI CUCTEMATH3alUU
1 00001IIeHUSI TPEAMETHOTO COICPIKAHUS U OTbITA ACSATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHHH BCEro Kypca (GU3MKW YIUIYOJIEHHOTO YpOBHS, a TakKke st
MOATOTOBKH K OCHOBHOMY TOCYAapPCTBEHHOMY AK3aMEHY MO (PU3UKE.

B mpouecce wu3yyeHUss JAHHOIO MOIYJIS PEATM3YIOTCS U MOJYy4YaroT
najbHEelIlee pa3BUTHE YUE€OHbIC JICUCTBUSA, OOECIEUMBAIONINE JOCTH)KEHHUE



OPEIMETHBIX M METANpPEAMETHBIX pE3yabTaToOB O00Yy4eHMs, (OpPMHUpPOBAHHE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTHU: OOBSICHEHUE U ONMCAHUE SBJICHU HA OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHMUM, HCCIENOBATENbCKUE ACUCTBUS (BBIIBHIKEHUE
TUIOTE3, MOCTAHOBKA IIEJIM U IUIAHUPOBAHUE HCCIEAOBAHUS, aHAIU3 JAHHBIX U
MOJIy4€HHE BBIBOJIOB).

[TpennoututensHoil  (popMON OCBOEHUST MOIYJS SBJISIETCS MPAKTUKYM,
IporpaMMa KOTOpPOro BKJIKOYAET:

pElIeHHE 3a1ad, OTHOCALIMXCS K pa3iu4HbIM pasfejaM U TeMaM Kypca
($u3KKHM, B TOM YHCIE 337a4, UHTETPUPYIOIIHNX COJIEpKAHUE Pa3HBIX Pa3/IEIIOB;

BBITIOJTHEHUE JTA0OPATOPHBIX PabOT U OMBITOB (BKJIIOYAsi paOOTHI U OMBITHI U3
NEepeyHel K pasfenaM Kypca) B YCIOBHUSX CaMOCTOSTEIbHOIO IJIaHUPOBAHMS
IPOBEJICHUS UCCIIEIOBaHUs, BEIOOpa U OOOCHOBAHMSI METOAA U3MEPEHUS BEJIMYUH,
cOOpPKH 3KCIIEPUMEHTAILHOM YCTaHOBKH;

BBINOJIHEHNE IPOOJIEMHBIX 33JaHUI MPAaKTUKO-OPUEHTUPOBAHHOI O XapaKkTepa
(3a7aHMg MO €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH), B TOM YHMCIE 3aJaHUil C
MEXIIPEAMETHBIM COACPHKAHUEM;

paloTy HaJ IPYNIOBBIMU WM MHANBUAYAIBHBIMU IIPOEKTaMH, CBSI3aHHBIMHU C
COJIEp’)KaHHEM Kypca (PU3UKH.

N3yueHne MOBTOPUTEIHHO-0000IIAIOMIEr0 MOAYISI MOXKET 3aKaHUMBATHCSA
MIPOBEJIEHUEM JHArHOCTUYECKOW PadOThI 3a Kypc (DU3UKU YIriIyOJIEHHOIO YpOBHS,
BKJIFOYAIOIIEH 3aJaHusl Pa3HOr'0 YPOBHS CIIOKHOCTU. Pe3ynbTarhl BBITOJIHEHUS
JIUarHOCTUYECKOM pabOThl MOTYT MOKa3bIBaTh CTENEHb FTOTOBHOCTU O0YYArOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY 1o (u3uKe, a TaKkxke
CBUETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CT€CTBEHHO-HAYYHOU IPaMOTHOCTH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMA

N3ydenune ¢u3NKyM Ha ypOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUsI HAMPABICHO
Ha JIOCTUKEHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbTaTe nzyuenus UMKy Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus
y oOyuatomierocs: OynyT cOpMUPOBAHBI CIEAYIOMINUE JIMYHOCTHBIC PE3yJIbTaThl B
YacTH:

o I)nampuomuueckozo eocnumanus:

MPOSIBIICHUE MHTEpEca K UCTOPUM M COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
busznuecKon HayKu;

IIEHHOCTHOE OTHOIIICHHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX -PU3UKOB;

o 2)2parxcOancKozo u 0yX06HO-HPAGCHBEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM TMPUMEHEHHEM JOCTUXKEHUN
busuky;

OCO3HAHHWE BAXXHOCTU MOPATbHO-DTUYECKUX MPHUHIIUIIOB B JEATEILHOCTU
Y4EHOIO;

o 3)Icmemuuecko20 60CRUMAHUA:

BOCTIPUSTHE ICTETHYECKUX KauecTB (DM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

o 4)uennocmu HayuH020 NOZHAHUS:

OCO3HAHHME IICHHOCTH (PU3UYECKON HAyKM KaK MOIIMHOTO HWHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTHUSL TEXHOJIOTHH, Ba)KHEWILIEH COCTaBISIOIIEH
KYJbTYPBI;

OpUEHTALISI B JICSITEJIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npesicTaBIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIbI;

pa3BUTHE HAy4YHOU JIIOOO3HATEIBLHOCTH, HHTEpEca K MCCIeN0BaTEIbCKOU
NEeATEIbHOCTH;

o S5)ppopmuposanun Kyromypoi 300p06ba u IMOYUOHANLHO20 DAONOTIYUUA:

OCO3HAHME IIEHHOCTH Oe30MacHoro o0pa3a J>KH3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpEe, BAXKHOCTHM TMpaBWJI OE30MaCHOTO TIOBEICHUS Ha
TpaHCIIOPTE, HAa JOpOrax, C DJEKTPUUECKUM U TEIUIOBHIM O0OOpYy/IOBaHUEM B
JOMAlTHUX YCIOBUSAX;

c(hOopMUPOBAHHOCTH HaBbIKa peIeKCUH, MPU3HAHKUE CBOETO MIPaBa Ha OIIUOKY
Y TaKOr0 JK€ MpaBa y APYroro 4ejIoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE y4aCTH€ B PEUICHUU NPAKTHYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTelbHON OpraHu3alluu, TOpoja, Kpas) TEXHOJOTUYECKON M COUAIbHOU
HaIlPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCie U (GU3NICCKUX 3HAHUK;

HMHTEpEC K MPAKTUYECKOMY U3YUCHHIO Mpodecchii, CBI3aHHBIX ¢ (PU3UKOIT;

e 7)IK0S102UHECKO20 60CHUMAHUSA:

OpHEHTAIMsl Ha TpPUMEHEeHHE (U3MYSCKHX 3HAHWM IS PEIICHUs 3a7ad B
00J1aCTH OKpY>Karolel cpeibl, INIAHUPOBAHKS TTOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

OCO3HAHHUE TJI00aTBLHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM W IMyTer HuX
penieHus;

e 8)aoanmavyuu K UBMEHANOUWUMCA YCTI0BUAM COUYUATILHOU U NPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aWMOJICUCTBUM TIPU BBIMOJHEHUW HWCCICIOBAHUNA W
MPOEKTOB (PU3NUECKOM HAIIPABICHHOCTH, OTKPHITOCTD OIBITY M 3HAHUSIM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH 4epe3 MPaKTHYECKYIO
NeSITEIbHOCTD;

MoTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHWH, YMEHHH (OpMYIHPOBAThH
WJICU, TIOHATHS, TUTIOTE3bI O (PU3NYECKUX 00BEKTAX U SBJICHUSIX;

OCcOo3HaHWE ASHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JIaCTH
buzuky;

IJJAHUPOBAHHWE CBOETO pa3BUTHS B TPHOOPETEHWHM HOBBIX (HU3HMYCCKUX
3HAHUU;

CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DU3UUSCKUX 3HAHUT;

OIICHKa CBOMX JEHUCTBUH C Yy4€TOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX ITOCICACTBHA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHHs IpOrpaMMBbI IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIET0
oOpa3oBanusi y oOyyaromerocas OyayT cQOpMHUpPOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOLIUE I03HABATEIbHBIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUS,
KOMMYHUKATUBHBIE  YHHBEpCaJlbHbIE  Y4eOHBIE  JCWUCTBUS,  PETYJIATHUBHBIC
YHUBEpCAIbHbBIE ydeOHbIE IEHCTBUSI.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS
ba3oBble JJornueckue aeiicTBUS:
BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN O0BEKTOB (SIBJICHUI ),
KJIacCU(UIIUPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHsS B pacCMaTpUBAcMBIX (aKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NUECKUM SBIICHUSM;

BBISBJISITh TPUIUHHO-CIICACTBEHHBIC CBS3M TIPH HW3YYCHUH (U3HYECCKUX
SBJICHUM M TIPOLIECCOB, JieJaTh BBIBOABI C HCIOJIb30BAaHUEM JCAYKTUBHBIX U
WHIYKTHBHBIX ~ YMO3aKJIIOYEHWH, BBIIBUTATh THUIIOTE3bI O  B3aMMOCBS3SIX
(U3UYECKUX BEIINYHH,

CaMOCTOSITEJILHO BBIOMpATh Coco0 pemieHust yueOHoW (u3nmveckoi 3amaadu
(cpaBHEHHE HECKOJIBKHX BapHAHTOB PEIICHHS, BBIOOP HanOoJiee MOAXOJSAIICTO C
y4€TOM CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3zoBrble ucciienoBarejLCKHe 1eHCTBYA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKIN HHCTPYMEHT TIO3HAHUS;

MPOBOAUTH IO CAMOCTOSITEIHLHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXHBIN
(bU3HYECKUil SKCITEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3HUECKOTO SIBJICHHS;

OILICHMBATh Ha IPUMEHUMOCTh W JIOCTOBEPHOCTh MH(MOPMAIIHIO, TIOTYIECHHYIO
B XOJIC MCCIICIOBAHUS MU IKCIICPUMEHTA,;

CaMOCTOSITENTLHO (POopMyIMpoBaTh OOOOIICHHUSI W BBIBOJBLI IO PE3yJIbTaTaM
MPOBEIEHHOTO HAOIIOACHHUS, OIIBITA, MCCIICOBAHUS;

MIPOrHO3UPOBATH BO3MOXKHOE JIajibHEHIIIee pa3BUTHE (HU3UUECKUX TIPOIECCOB,
a TaKKe BBIABUTATH TMPEIANOIOKECHUS 00 WX pPa3BUTHH B HOBBIX YCIOBUSAX H
KOHTEKCTax.

Pabora ¢ undopmanmeii:

MPUMEHSTh PAa3JIMYHbIE METOJbI, MHCTPYMEHTBI M 3alpOChl MPU TOHCKE U
otOope nHQOPMAITUU WU JAHHBIX ¢ y4ETOM TPETIOKEHHON yueOHOM (hru3mdeckoit
3aJ1a4H;

aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HWH(OPMAITUIO
Pa3IMYHBIX BUIOB M (JOPM IIPEICTABIICHUS;

OLICHMBATh HANEKHOCTh HMH(POPMAIMKA TI0O KPUTEPHSIM, MPEIOKCHHBIM
yauTeIeM WK CPOPMYIMPOBAHHBIM CAMOCTOSITEIHHO;

CaMOCTOSITSJIbHO ~ BBIOMpaTh  ONTHMANbHYIO  (OpMY  HIPEACTABIICHHS
nH(pOpMAIIMM W WLTIOCTPUPOBATH pEIIaeMble 3a7adqd HECJIOKHBIMU CXEMaMH,
JauarpaMMaMH, HHOH TpaUKoi U UX KOMOWHAIUSIMH.

KoMMyHUKATUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUA:

B X0JI¢ 00CYXXJICHHS y4eOHOT0 MaTepuraia, pe3yabTaToB JJa0OpaTOPHBIX padoT
¥ TIPOEKTOB 3a7[aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBbI U BHICKA3bIBATh
WJeH, HaICIICHHBIC Ha PEIICHHE 3aJadyd M MOJJepKaHue OJaro)kenaTresIbHOCTH
OOIICHMS,

COIIOCTABJISATh CBOM CYXKIEHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB JUAJIOTA,
O0OHAapYKMBATh PA3IMYUE U CXOACTBO MMO3UIIH;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;



MyOJIMYHO TPENCTaBIATh PE3YJIbTAThl BBIMOJHEHHOTO (U3WYECKOTO OIBITa
(9KCIIEpUMEHTa, UCCIIEAOBAHMUS, IPOCKTA);

MOHMMAaTh W HMCIOJL30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIMBHIYAIbHON
paboTHI NP PEIICHUH KOHKPETHON (hHU3UUECKOM MPOOIEMBI;

MPUHUMATh e COBMECTHOU JEATEIHbHOCTH, OPTaHW30BBIBATH JCUCTBHS IO
e€ JOCTMKEHUIO: PACIpeeNiaTh PO, OOCYKIaTh MPOIECCHl U PE3yJIbTaThl
COBMECTHOU paboOThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTHras KadyeCTBEHHOTO pe3yJbTaTa IIo
CBOEMY HANpPABJICHUIO W KOOPAWMHUPYS CBOM JACHCTBUS C APYTMMH WICHAMH
KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOMIMA TPOIYKT IO KPUTEPHSIM,
CaMOCTOSITETTLHO CPOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICH CTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeilicTBUSA
Camoopranuszanus:

BBISIBJISITH TPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CHUTYAIHsIX, TPEOYIOIIHNX IS
pernieHust pu3NYeCKUX 3HaHUM;

OPUEHTUPOBATHCSI B PA3JIMYHBIX  [MOAXOAAX  MPUHATHUS  PEIICHUM
(MHAMBUAYATbHOE, IPUHITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUHN TPYIIITON );

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pEIICHUs] (PU3NYECKON 3aauu WM
IUIaH HWCCICNOBAaHUS C YyYETOM MMEIONINXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/jiaraeMble BApUAHTHI PEIICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OIIEHKY CUTYAIMH U TpeJyiaraTh MiaH €€ N3MEHEHNUS,

OOBSICHATH  TPHUYMHBI  JOCTWDKEHUS  (HEAOCTH)KEHHS)  pe3yJbTaToB
JeSITENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTHh KOPPEKTHBBI B JESATEIHLHOCTh (B TOM YHCJIE€ B XOJ BBITIOJTHCHHS
(U3NIECKOT0 WCCIICIOBAaHMS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIITUXCS CUTYAITUH, YCTAHOBJICHHBIX OMMUOOK, BOHUKIIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA IS U YCIOBHSIM.

CTaBUTH ce0s1 HA MECTO APYroro 4eJoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JAPYTOro.

MpU3HABaTh CBOE MPABO HAa OMIMOKY MPU pelIeHnH (HU3NIECKUX 3a/1a4 UM B
YTBEPXKICHUSAX Ha HAYIHBIC TEMBI U TAaKOE JK€ MPaBO JAPYroro.

HPEIMETHBIE PE3YJIbTATDBI



K koH1y 00y4ueHus ¢ 9 kracce npeIMeTHbIE pe3yIbTaThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOUIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHHUYECKOT O
JIBUKEHUS, HEBECOMOCTh U IEPETPY3KH, LIEHTP TSKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, MH(QpPa3ByK M YJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE
U3Jy4YeHHE, LIKaja JIEKTPOMAarHUTHBIX BOJH, UCTOYHUKHU CBETa, OJIM30PYKOCTH U
JaJIbHO30PKOCTb, CIIEKTPhl MCIYCKaHWsI U TMOTJIoUIeHus, anbda-, 6era- U ramma-
U3ITyYEHHUs, U30TOMbI, AJIEpHasi U TEPMOSAJIEpHAsE SHEPreTuKa) U CUMBOJIMYECKHUM
SI3BIK (DU3HMKY TIPH PEIICHUU YIECOHBIX U MPAKTHYECKUX 3a/1a4;

YBEPEHHO  pa3iuyarh  sABJIEHUA (PaBHOMEPHOE W  HEPaBHOMEPHOE
NPSMOJIMHEWHOE JABWKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEIHOE JBUKEHHUE,
CBOOOJIHOE TMaJieHue TeJl, MABIKEHHE IO OKPYKHOCTH, B3aMMOJEHCTBHE TeT,
pPaBHOBECHME MAaTE€pUAIILHOW TOYKH, PEAKTUBHOE JBHKEHHE, HEBECOMOCTb,
KonebaTeNbHOe JIBIKEHHE (TapMOHHMYECKHE, 3aTyXarollhe, BBIHYXKICHHBIC
Kosie0aHus), PE30HAHC, BOJHOBOE [IBIKEHHE (PacHpOCTpaHEHHE U OTpaKEHUe
3BYKa, HHTepPEpeHLs U TudpaKkius BOJIH), MPSIMOIUHEIHOE pacHpOCTpaHEHUE,
OTP@XEHHE W TMIPEIIOMJIEHUE CBETA, IOJHOE BHYTPEHHEE OTPAKEHUE CBETa,
pa3noKeHue Oeoro cBera B CHEKTP M CJIOXKEHHE CIEKTPalbHBIX LIBETOB,
€CTECTBEHHAsl  PAaJWOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO  CIIEKTpa
U3Jy4EHUs) MO0 ONUCAHUIO MX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3MUECKUX SIBJICHUN B OKPYKAIOILLEM
mupe (B TOM uyucie (u3NYecKue SBICHHUS B MPUPOZAE: MPHIMBBI U OTJIMBHI,
nBukeHue 1iaHeT COJHEYHOW CHCTEMbl, pEAaKTUBHOE JIBJKEHHME SKHBBIX
OpPraHM3MOB, BOCIPUSATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IlYHAMH, 3X0, [[BETA T€JI, ONTUUYECKUE SABJIICHUS B MPUPOJIe, OUOIOrMYECKOe
JecTBUE BUAMMOIO, YIBTPA(QHOJIETOBOIO U PEHTICHOBCKOIO M3IIyYEHUH,
€CTECTBEHHBIM pPagMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4H, paJUuOaKTUBHOE
U3JIy4CHUE TPUPOJHBIX MHUHEPATIOB JEHCTBUE PANUOAKTHUBHBIX HW3IIYYEHUN Ha
OpraHM3M 4YeJOBEKa), MPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3aJady B y4EOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (U3UUECKUX SBIICHUM;

ONKCHIBaTh M3YYEHHBIE CBOWCTBA TeJl U (U3MUECKHUE SIBICHMS, UCHOJB3Ys
(¢u3nueckre BEIWYMHBI (CpelHssi M MIHOBEHHas CKOpPOCTb Tejla Mpu
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHME, IEPEMEILECHHUE IIPU PAaBHOYCKOPEHHOM
NPAMOJIVMHENHOM  JBH)KCHUM, YyIJIOBas  CKOPOCTh, LEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, CUjla TPEHHUs, Chjla YIPYrocTH, CUila TAKECTH, YCKOPEHHE CBOOOHOTO
NaJICHUs, BEC TEJA, LIEHTP TSHKECTU TBEPAOTO TEJA, UMITYJIbC TEJIA, UMITYJIBC CHJIBI,
MOMEHT CHJIbl, MEXaHWYEeCKas padoTa M MOUIHOCTb, MOTEHIIMAJIbHASL SHEPTHUs Tela,
HOJHATOIO HaJl HOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI SHEPTUS CKATON MPYKUHBI,



KWHETUYECKasi JHEprus, IOJIHAs MEXaHWYecKass OJHEprus, Iepuo] U 4YacToTa
KoJIeOaHUM, IEpUO MaTEMaTUUECKOI0 U MPYKMHHOI'O MasiTHUKOB, JUIMHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTb CBETa, IOKAa3aTeslb MPEIOMIICHUS
cpezbl), IpU OMKMCAHUU NPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICIT UCIIOIb3yEMbIX
BEJINYWH, NX 0003HAUCHUS U €AMHUIIB (PU3NIECKUX BETTMYHUH, HAXOIUTh (hOPMYIIbI,
CBSI3bIBAIOLIME JTAHHYIO (DU3MUECKYIO BEIMUMHY C APYTUMU BEIUYUHAMH, CTPOUTD
rpaduKH U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKTepHU30BaTh CBOMCTBA TN, PU3NICCKHUE SIBJICHUS U MTPOIECCHI, UCTIOIB3YsI
3aKOH COXpAaHEHHS DHEPIruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHUHIMII
CYIEPIIO3UIINN CHJI, MPUHITUT OTHOCUTENbHOCTH [ anmies, 3akonsl Hpr0TOHA, 3aKOH
COXpaHEHUsl MMIIYJIbca, TEOPEMY O KHHETHYECKOM SHepruu, 3akoH ['yka, 3aKoH
bepHymin, 3aKOHBI OTpa)KEHUS M MPETOMIICHHUS CBeTa, (OpPMYTy TOHKOW JIMH3HI,
IUIAHETApPHYI0 MOJIEIb aToMa, HYKJIOHHYIO MOJENIb AaTOMHOIO S7pa, 3aKOHBI
COXpaHEHUs 3apsAJ0BOTO U MACCOBOTO YHCEN MPH AEPHBIX PEAKIUAX, MPH ITOM
pa3nnyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €M0 MaTEMaTHUECKOE BBIPAXKEHUE;

CTpOUTH (PU3HUECKHE MOJETH pPeajbHBIX O0OBEKTOB, MPOIECCOB M SIBICHUH,
BBIJICTIATh TPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB,
IpPOIIECCOB, SIBIICHUM, NPUMEHATh (QU3UUYECKHME MOJAETH I OOBSICHEHUS
(pU3HUECKHUX MPOLIECCOB U PElIeHNs YUeOHbIX 3a/1a4;

OOBSCHATh (PU3NYECKUE SIBICHUS, MTPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M pelaTh
KayeCTBEHHbIE 3aJjaud, B TOM YHCJIE TpPeOyIOIUe YHCICHHOIO OLEHUBaHUs
XapaKTEpHbIX 3HAYCHUN (PU3NUYECKUX BEJIUYMH, MPU STOM BBIOUpPATh aJeKBATHYIO
(U3NYIECKYI0 MOJIETb, BBISBISITH NMIPUYUHHO-CIIEACTBEHHBIC CBS3W M BHICTPANBATh
JOTMYECKYIO IIETIOYKY PACCYXJIEHUN M3 2—3 IIaroB C OMNOpPOM HAa H3ydYCHHbIE
CBOWCTBA (PU3MUECKUX SIBICHUHN, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO peliath pacy€THhHIC 33/a4d MO M3y4aeMbIM TeMaM Kypca (pu3mKw,
BBIOMpast aIEKBaTHYIO (PU3NYECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB U (POPMYI,
CBSI3BIBAIOLIMX (PU3MUECKHE BEIWYMHBI, 3alMChIBaTh KpPAaTKOE YCIOBHE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISIBIISITh HEJOCTAIOIUE UITH U30BITOYHBIC TaHHBIE,
00OCHOBBIBaTh BBIOOp METOJa pEIICHUs 3a/ladyd, HCIOJIb30BaTh CIPABOUHBIE
JaHHbBIE, TPUMEHITh METO/IbI aHAJIN3a Pa3MEPHOCTEH, UCIIONIL30BaTh TpaduIecKie
METO/IbI PEeIICHUs 3aj1a4, IPOBOJUTH MaTeMAaTUYECKUE TIPeoOpa30oBaHUsI U PaCUETHI,
OLIEHUBATh PEATMCTUYHOCTh MOJYYEHHOIO 3HAu€HUs (PU3MUECKOM BEIMYUHBI U
OTIpEeNENsITh Pa3MEPHOCTh (PU3MUECKON BETUYHMHBI, MONYYEHHOH MPH pElIeHUU
3aJauu;

pacro3HaBaTh MPoOJIEMBbI, KOTOPbIE MOXKHO PEIIUTH TIPU TTOMOIIH (PU3NIECKIX
METOJIOB, W TpeajiaraTh OPHEHTUPOBOYHBIA CIOCOO pEIIeHUs, B OMHCAHUU
UCCIICZIOBAHUS  PAClo3HaBaTh  IPOBEpSEMOE  MPENIoioKeHHe  (TUIOTE3Y),



OLICHUBATh MPABUILHOCTH MOPSIIKA MPOBEICHUS UCCIIEIOBAHUS, HHTEPIIPETUPOBATD
MOJIYY€HHBIN PE3yJIbTaT;

MPOBOJIUTH OIBITH IO HAOIIOAEHUIO (PU3MUECKUX SIBICHUN WIH (HU3MUECKUX
CBOWCTB TeJ (M3yyeHHe BTOpOro 3akoHa Hpl0TOHaA, 3aKOHA COXpAaHEHUs SHEPIuUHU,
3aKOHA COXPAHEHUS HMITYIIbCa, JCHCTBHE 3aKOHA bepHyImnM ¥ BO3HUKHOBEHHE
NOBEMHON CWJIBI KpbLJa, 3aBUCUMOCTh T€pHOJa KOJeOaHWl MPY>KUHHOTO
MasiTHUKA OT MacChl TPy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIATY IbI
MaJIbIX KoJieOaHUM, MPSIMOJIMHEHOE PAacIIPOCTPAHEHNE CBETa, Pa3iokKeHne 0eIoro
CBETa B CHEKTpP, U3yYEHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaje U CBOWMCTB
U300paKeHUsT TIpeAMeTa B COOMparolied JMH3e, HAOII0JEHHE CIUIOIIHBIX MU
JTMHEHYIaThIX CIIEKTPOB U3ITy4eHus): dbopmynupoBathb poBeEpsieMoe
npeanoyoxkeHue  (TUmoresy) O  BO3MOXKHBIX — pe3yidbTaTax  HaOIOJEHUM,
CaMOCTOSITEJIbHO COOMpAaTh YCTAHOBKY W3 M30BITOUHOrOo Habopa o0OopymoBaHMS,
OIMCHIBATH XOJI OMBITA U (DOPMYIMPOBATH BHIBOJIHI,

MPOBOAUTH MPU HEOOXOJUMOCTH CEPUI0 MPAMBIX HM3MEPEHHH, OIpeaenss
cpeaHee 3HaYCHHE U3MEPSIEMON BEIMYUHBI U OMPEACIsis OTPEIIHOCTh PE3YIbTaTOB
MPSAMBIX U3MEPEHHI, 000CHOBBIBATH BBIOOP crioco0a U3MepeHHs (M3MEPUTEIBLHOTO
npudopa);

IPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3HMUECKUX BEIUYUH (CpEaHssT CKOPOCTh
U YCKOpPEHHME Tela MpU PABHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOJHOTrO
naJIeHus, )XKECTKOCTh MPYKUHBI, KOADDUIIMEHT TPEHUS CKOJIBKECHUS, MEXaHUIeCKast
paboTa M MOUIHOCTh, YacTOTa U TMEpPHOJ] KOJeOaHUl MaTeMaTH4YeCKoro u
OPY>)KUHHOTO MAasiTHUKOB, (DOKYCHOE pacCTOSIHHME COOMpAoIIed JUH3bI U €€
ONTUYECKAasl CHWJIA, DPAaTUOAKTHBHBIA (DOH) C HCHOIH30BAaHHEM aHAJIOTOBBIX W
U POoBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOpP METO/IAa M3MEPEHHUs], IUIAHUPOBATH
U3MEpPEHUsl, CaMOCTOATENIbHO CcOOUpaTh DKCIEPUMEHTAIbHYIO  YCTAHOBKY,
BBIUKCIISATh 3HAYEHWE BEIWYMHBI W aHAJIM3UPOBATH TOJYUYCHHBIC PE3YyJbTaThI,
OLIEHUBAs MTOTPEIIHOCTh PE3YJITATOB KOCBEHHBIX U3MEPEHHUI;

MPOBOAUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHMS 3aBUCUMOCTEH (DU3HUECKUX
BEJIMYUH (3aBUCUMOCTb MYTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM JIBHKEHUH 0e€3
HAaYaJIbHOM CKOpPOCTH, 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUs, TEeproja KoleOaHWil MaTeMaTH4eCKOro MasiTHHUKa OT
JUIMHBI HUTH, OMpEIEICHNE YCKOPEHHsS CBOOOAHOTO MAJCHHS, HCCIECTOBAaHHUE
W3MEHEHHS BEJIMYMHBI M HAIIPaBJICHUS] MHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH yIJia
OTpa)KEHUS CBETAa OT yIJia MaJCeHHUsI, yIriia IPEeJIOMIICHHS OT yriia MaaeHu s CBETOBOTO
Jy4a, UCCIIEOBAHUE TPEKOB: U3MEPEHUE SHEPTUU YACTULBI 10 TOPMO3HOMY ITYTH
(mo ¢otorpadusam)): COBMECTHO ¢ yduTenaeM (GopMyaupoBaTh 3a7ady U TUIOTE3Y
MCCIIC/IOBAHUSA, CaMOCTOSITENILHO TIUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSATEIHHO
coOuparh  JKCIEPUMEHTAIbHYIO  YCTAHOBKY, TMPEACTABIATh  TOJyYEHHBIC



3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJE Tabnuil U rpaduKoB, OIECHUBATH
HOTPEUTHOCTH, JI€1aTh BBIBOJIBI 10 Pe3yJIbTaTaM UCCIIEI0OBaHUS;

coOo1aTh MpaBuiaa Oe30macHOro Tpyda Ipu pabore ¢ JabopaTOpHBIM
000py10BaHHUEM;

XapaKTepHU30BaTh MPUHIUIBI JTEHCTBUS U3yYEHHBIX MPUOOPOB, TEXHUIECKIX
YCTPOWCTB M TEXHOJIOTUYECKUX MTPOLIECCOB € OMOPON Ha UX OMHUCAHUS (B TOM YHCIIE:
CIHUIOMETP, NaTYUKU MOJO0KEHUSI, PACCTOSIHUS U YCKOPEHHUSI, paKeTa, 3X0JIO0T, OUKH,
nepuckon, ¢oroanmnapar, MHUKPOCKOI, TEJIECKOM, ONTHYEeCKHE CBETOBOJBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuiibcoHa), HMCMonb3ys 3HAHHS O CBOWCTBAX
¢uznuecknux  sABJIEHUH W HeoOXoauMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIONIb30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, H3MEPUTENBHBIX NPUOOPOB U TEXHOJIOTMYECKHX MPOLECCOB IMpPU
pelIeHUH Y4eOHO-TIPAKTUYECKUX 3a/1ay, ONTUYECKHE CXEMbl JUIsl MOCTPOEHUs
n300pakeHUH B MIIOCKOM 3€pKalie U COOMparouie JuH3eE;

MPUBOJIUTH MPUMEPHI (HAXOAUTh UH(POPMAIIUIO O TPUMEpPaX) MPaKTUUECKOTrO
WCIONb30BaHUs (DU3MUECKUX 3HAHUN B MOBCEIHEBHOM KH3HU IJisi OOecledeHus
0€30MacHOCTH TMpHU OOpalEHUH ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMM,
COXpaHEHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO IIOBEJICHUS B
OKpY>Karollen Cpeie;

OCYILECTBIISITh MOUCK MH(pOpMauu Gundeckoro coaepxxanus B HTepHere,
CaMOCTOATENHFHO (GOPMYIUPYS MMOUCKOBBIA 3aMpoOC, HAXOAUTH MYTH OMpPEAeTICHUS
JOCTOBEPHOCTH MOJYYEHHOM HH(OpPMAalMKM Ha OCHOBE HMEIOUIUXCS 3HAHUU U
JIOTIOJTHUTENIbHBIX UCTOYHUKOB,;

WCTIONIb30BaTh TPW BBHIMOJIHEHWW YUYEOHBIX 3alaHuil HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3MYECKOro COAEp>KaHUs, CIPAaBOUYHbIE MaTE€pHAJIbl, PECYpChl CETH
WuTtepHer, Bnanerp npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMaIu U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(OpMAIIMKM U3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHUs, IMyOJINYHO
MPECTABIATh PE3yJIbTaThl MPOCKTHON MIIM MCCIEI0BATEIbCKON JESTEIbHOCTH MIPH
ATOM TPaMOTHO HCIIOJIb30BaTh M3YYCHHBIA MOHATUWUHBIN anmapaT H3y4aeMoro
pa3nena (U3MKH W COMPOBOXKIATh BBICTYILUIEHHWE TMPE3CHTAIe C Y4ETOM
0COOEHHOCTEH ayIUTOPUHU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaunmeHnoBaHue pa3aeioB U TEM nudpoBbIe
Ne i/m P Kourposabhubie | Ilpakruyeckue (uucbp )
NMPOrPaMMBbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexanndeckne siBJIEHUS
11 MexaHH4YecKoe ABUKEHUE U CIIOCOOLI €ro 14 1 but6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiictBue Tei 26 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bub6morexa IIOK
1.3 3aKoHBI COXpaHe 13 3
KOHbL COXpATIeuA https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 53
Pa3znen 2. Mexanndeckne K0J1e0AHHUS M BOJTHBI
bu6moreka [JOK
2.1 M 0 8 3
CXAHIACCRHIC ROTCOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 9 1 3
CXQHITACCIHC BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 3. DiaekTpoMarHuTHoOE MoJie U 3JIeKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMarHUTHOE 10JIE U 4 5 bubmmorexa [{OK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4

Pa3gea 4. CBeToBbIE ABJICHUSA



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

bu6morexa IIOK
4.1 3aKOHBI pacpoCTpaHEHUs CBETA 11 2 https://m.edsoo.ru/7fA1a4a6
but6moreka [JOK
4.2
JIuH3BI ¥ onTHYECKHE TPHOOPHI 8 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.3 Paznoxxenue 6eroro cBera B CIIEKTP 2 2 httos://m.edsoo.ru/7fA1a4a6
Wroro no pazneny 21
Paszpnesn 5. KBanToBbIe sIBJICHUS
bu6moreka [IOK
51 HcnyckaHnue v OTJIONICHHE CBETa aTOMOM 5 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 9 1
TPOCHIE ATOMHOTO pa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 10 1
AICPHBIC pearkdit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 24
Paznen 6. [loBTopuTe1bHO-00001a10 1IMIT MOYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 17 5 bu6moreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME | 136 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

HHOYPOYHOE IINTAHUPOBAHHUE
9 KVIACC

KounuecrBo yacos DJIEKTPOHHBIE
Ne nu(ppoBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypcsl
Mexanndeckoe qBrkeHne. MarepuanbHas
1 1 PO
TOYKa
5 Cucrema otcueta. OTHOCHUTEIBHOCTh 1 bubmmoreka [IOK
MEXaHUYECKOr'O ABIDKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE IPSIMOIMHENHOE IBUKEHNE 1 bubmmorexa HOK
P P https://m.edsoo.ru/ff0ad19a
4 PaBHomepHOE NpsIMOJIMHENHOE ABY)KEHUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0ad19a
5 HepaBHOMEpPHOE PAMONMHEWHOE JBUKEHUE. 1 P3LL
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 IIpsimonmHENHOE PaBHOYCKOPEHHOE 1 bu6moteka [IOK
JIBUKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
7 [IpssmonnHeTHOE paBHOYCKOPEHHOE 1 bu6moteka [IOK
JIBUKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh PAMOJIMHEHHOT O
8 PaBHOYCKOpPEHHOro ABMXkeHus. ['padux 1 PaLL
CKOPOCTH
JlaGoparopHas padora "OnpeneiicHaue
9 CKO peHmI; TCH: npu aBHOpCKO €HHOM 1 1 bubmiorexa [JOK
YEROP PP . yeKRop " https://m.edsoo.ru/ff0adb18
JBUKEHUHU 110 HAKIIOHHOM TJIOCKOCTH
10 CobOoxuoe naneuue teil. Oneite! Iammnes 1 PaLL



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

PaLL

11 CBoboaHOE naieHu e Tell.
12 CBoOoniHOE TTaZieHH e Tell. PaU
PaBHOMEpHOE IBMKEHHE 110 OKPY>KHOCTH.
13 [Tepuon n yacrora oOpamienus. JlnneitHas u buomorexa [JOK
pHoA patl ' https://m.edsoo.ru/ff0ael176
YTJI0Basi CKOPOCTH
14 LleHTpOCTpEMUTENBHOE YCKOPEHUE PaLWL
but6mmoreka [JOK
15 I1 i H .B
epBblii 3aKk0H HproToHa. BekTop cuiibl https://m.edsoo.ru/ff0ae612
16 Bropoii 3akon HeroToHa. bu6motexa LIOK
PaBHozelcTBYyIOIIIas cuita https://m.edsoo.ru/ff0ae72a
bubmumoreka [IOK
17 T i H .C
PETHI SAIOH HIbIOTOHA. L YICPHOSHIIA CHIL https://m.edsoo.ru/ff0ae982
18 Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHOB bu6morexa [IOK
HeroTona https://m.edsoo.ru/ff0aeb6c
Pemienne 3a1ay Ha NpUMEHEHNE 3aKOHOB PaLWU
19 Herotona
Pemenue 3a1au Ha IPUMEHEHNE 3aKOHOB PaLL
20 Herorona
but6mmoreka [JOK
21 C .3 r
Y8 JEDYTOUTH. SRKOR & yia https://m.edsoo.ru/ff0aeca2
22 Pemenue 3anau no reme «Cuia ynpyroctu» P3LL
93 JlabopartopHas pabora «Onpenenenue bu6morexa [IOK
J)KECTKOCTH TIPYKHUHBD) https://m.edsoo.ru/ff0aee28
24 Cuna Tpers bu6moreka [JOK

https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0ae176
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

Bbub6morexa IIOK

25 Pemienue 3amau no reme «Cuina TpeHUs» https://m.edsoo.ru/ff0afa26
26 JlabopaTopnas pabora "Onpenenenue bubmmorexa [JOK
K03 pUIMEHTa TPEHUS CKOJIbKEeHU" https://m.edsoo.ru/ff0af8be
97 Pemenne 3amau mo Teme "3akonbl HproToHA. bubmumoreka [IOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
98 Pemenne 3aga4g mo Teme "3axonsl HeloTOHA. PaLL
Cuia ynpyroctu. Cuna tpeHus"
29 Pemenue 3amay no reme "3akonsl HeroToHA. P3LU
Cuia ynpyroctu. Cuina TpeHus"
30 Cuiia TSDKECTH M 3aKOH BCEMUPHOTO bubmmoreka [IOK
TATOTCHHS. Y CKOPEHHUE CBOOOIHOTO MaIcHUs https://m.edsoo.ru/ff0af044
Pemenue 3amay no reme «Cuiia TSKECTH U
31 PaLW
3aKOH BCEMHPHOT'O TATOTEHUS. »
Ypok-koHbepeHIus "J[BuKeHre Te BOKPYT
32 rpaBUTAlIMOHHOrO LeHTpa (ConaHeuHas P3LW
cucrema). ['amaktuxu"
33 Pemenne 3ama4 o teme "Cuna TsSDKECTH U bubmmoreka [IOK
3aKOH BCEMHPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
34 [TepBast kocMu4ecKasi CKOPOCTb. bu6moteka [IOK
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOR TOUKH.
35 AbcomoTHO TBEpAOE Teno. PaBHoBecue bubmmorexa [IOK
TBEPZIOrO TeJa C 3aKPEIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaIeHus
36 MomeHT cuitbl. LleHTp TshkecTn PaLW
37 Pemenune 3amad mo teme "MOMEHT CHIIBL. bu6moreka [JOK

Hentp Tsxectn"

https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

38 Pemenue 3amaq mo teMe "MOMEHT CHJIBI. but6mmoreka [JOK
IenTp TsoKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka kK KOHTPOJIBHOM paboTe MO TeMe
39 "MﬂexaHI/IquKoe BI/II))KGHI/IG ’ bubmiorexa [IOK
. A ) ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTtponpHas pabota 1o reme
40 "MexaHU4eCKOE ABIKEHUE bubmiorexa [IOK
. ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten"
but6moreka [JOK
41 Nmnynsce Tena. UMmynnbe CHIIbL.
Y Y https://m.edsoo.ru/ff0b07fa
42 3aKOH COXpaHEHUs UMITYyJIbca. YIIPYroe u bubmmorexa [IOK
HEYIpyroe B3auMOAeHCcTBHE https://m.edsoo.ru/ffOb07fa
43 Pemienne 3aau o reme "3aKoH COXpaHEHUs bubmmoreka [IOK
uMITyJsbca” https://m.edsoo.ru/ff0b096c
44 Pemenne ?'anaq 1o TeMe "3aKOH COXpaHEHUs P31l
UMITyJIbCa
45 VYpok-KoHpepeHus "”PeaKTI/IBHOC JBUKEHUE P
B IIPUPOJIC ¥ TEXHHUKE
bu6moreka [JOK
46 Mexanndeckas paboTa ¥ MOIITHOC
XaHHIecKas pabota 1 MOHOCTE https://m.edsoo.ru/ff0b0a84
47 PaboTa cuitbl TSDKECTH, CHITBI YIPYTOCTH U but6mmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Pemenne 3amad mo Teme " PaGora cuitbr
48 . P3LU
TSDKECTH, CHJIBI YIPYTOCTH M CHUJIBI TPEHUS
JlabopartopHas pabora «Onpenenenue
a0O0ThI CHUJIBI TPCHUS IIPYU PABHOMEPHOM
49 P PP P P PILL

JBHUXXCEHUU TCJIa I10 FOpH3OHTaHBHOﬁ
MMOBCPXHOCTHU



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBsi3b sHepruu u padbotsl. [ToreHnnanbHas

50 PaLW
SHEPrus
Kunernueckas sHeprus. Teopema o bu6mmoreka [IOK
51 .
KMHETUY E€CKON SHEPTrUu https://m.edsoo.ru/ff0b0c32
52 3aKOH COXpaHEHUS PHEPTUU B MEXaHUKE P3LU
53 JlabGopaTopHas pabora «3yueHue 3akoHa bubmmoreka [{OK
COXpPaHEHUSI SHEPTUM» https://m.edsoo.ru/ffOb12fe
54 KonebaTenpHoe IBHKCHUE B €0 bu6moreka [IOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
55 3aTyxaromue KoneOanus. BeIHYXICHHBIC bu6morexa [IOK
konebanus. Pezonanc https://m.edso0.ru/ff0b20f0
56 MaremaTu4ecKuil ¥ IPYKUHHBINA MasTHUKU PoLL
Ypok-uccienoBanue «3aBUCUMOCTD IIEPUOJIA
o7 KopneGaHHﬁ OT )KECTKOCTH MPY>KUHBI U »I/)[accm bubmiorexa [JOK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
[IpeBpatenue SHEPruu MPU MEXAaHUICCKUX
58 peBpait prw P P3LL
KOJIeOaHUSIX
JlaGopaTopHas padora «OnpeneneHue
59 qaCTopTLI Hpne IfO a Kone6aim”4 MPY>KUHHOTO bubmrorexa [JOK
pron 24 https://m.edsoo.ru/ffOblaec
MasiTHUKa
JlabopaTtopHas pabora «IIpoBepka
60 He3aBII)/ICI/II\I/[)OCTI/IpHe noja I?Oﬂe6paHI/II71 rpysa bubmiorexa LIOK
puol py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOT'0 K HUTH, OT MAaCChI TPy3a»
61 Mexanndeckue BoJHbl. CBOMCTBa bubmumoreka [IOK
MEXaHUYECKUX BOJIH. https://m.edsoo.ru/ff0b21fe
62 [TpononbHBIE U TONEPEYHBIE BOIHBI PILL
Vpok-koHpepe "MexaHuueckue BO
63 p HepeHIHs XaHUYCCKUE BOJTHBI P31l

B TBEpIOM Teuie. CellcMUYeCKUe BOTHBI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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64 3ByK. Pacnpoctpanenue u oTpakeHue 3ByKa PaLW
65 Ypok-uccinenosanue "HabmoneHne P31l
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
I'poMKOCTB 3ByKa M BBICOTA TOHA.
66 P Y P3LL
AKyCTUYECKHI pe30HaHC
67 Ypok-koHpepeHus "YIbTpa3ByK bubmmoreka [{OK
MH(pPa3BYyK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOHN paboTe o Teme
68 "3aKOHBI COXpaHEHUsl. MexaHNYeCKue bubmorexa [IOK
P " https://m.edsoo.ru/ff0b25f0
KOJICOAHUSI U BOJIHBI
KonTponbsHas padora rmo Teme "3aKOHBI
69 coxpaHeHUs1. MexaHUYeCKu e KOJIeOaHus 1 PaLW
BOJIHBI"
70 DJIEKTPOMAarHuTHOE MOJIE. bubmorexa [{OK
DJIEKTPOMArHUTHHIE BOJTHBI https://m.edsoo.ru/ffOb2abe
71 CBolicTBa 3EKTPOMArHUTHBIX BOJIH PO
VYpok-kordepenmus "lllkana
79 JIEKTPOMAarHUTHBIX BOJH. Mcronb30Banue bu6moteka [IOK
AJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Vpok-uccinenosanue "M3yueHue cBONHCTB
p y bu6moreka IIOK
73 AIIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
., https://m.edsoo.ru/ff0b2c6c
MOOHIIbHOTO TelieoHa
72 Pemenue 3amau Ha onpeneneHrne 4acToThl U P31l
JUTHHBI DJIEKTPOMArHUTHOM BOJIHBI
75 DneKTpOMarHuTHas MpUpPoO/ia CBETA. bu6morexa [IOK

Cxkopocthb cBeTa. BoiHOBBIE CBOICTBA CBETA

https://m.edsoo.ru/ff0b31d0



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
https://m.edsoo.ru/ff0b31d0

Hcrounuku cera. [IpsmonnHeliHoe

Bbub6morexa IIOK

7 pacrnpocTpaHeHue CBeTa. https://m.edsoo.ru/ff0b3658
77 3atmenus Connua u JIlyHsl PO
78 3aKOH OTpa)KeHHsI CBETA. bubmmorexa [JOK
https://m.edsoo.ru/ff0b38c4
79 3eprana. bubmmoreka [{OK
https://m.edsoo.ru/ff0b38c4
80 Pewienue 3a1au Ha npuMeHEHUE 3aKOHA bubmmorexa [IOK
OTpa)KEHUs CBETa https://m.edsoo.ru/ff0b38c4
81 IIpenomnenue cBera. 3aKOH NPEIOMIICHHUS bu6mmoreka [TOK
cBeTa https://m.edsoo.ru/ffOb3aea
82 Pemenue 3aga4 Ha mpUMeHEHHE 3aKOHA P31l
MPETIOMJICHHSI CBETa
[TonHOE BHyTpEHHEE OTpaXKEHUE CBETA.
83 Hcnonb30Banre MOIHOTO BHYTPEHHET O buomorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTPaXXEHUS B ONTHYECKUX CBETOBOJIAX
JlaGoparopHas pabota "MccrnenqoBanue
84 3aBUCUMOCTHU YTJIa MIPEJIOMIIEHHUSI CBETOBOTO P
Jdy4a OT yIJa IaJicHus Ha TpaHuIle "BO3MYX-
crekiao""
Ypok-koHbpepenus "Mcmnons3oBaHue
85 IIOJIHOT'O BHYTPEHHETO OTPAXKECHHUA: PaLWW
CBETOBOJIbI, OITUKOBOJIOKOHHASI CBSI3b"
bu6moreka [IOK
86 JIunzbl. OnTHyeckas cuia JIMH3bI https://m.edsoo.ru/ffOb32c
87 [TocTpoenmne n300pakeHUIA B TMH3AX buomorexa [JOK

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
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Pewtenune 3agay no teme " JIMH3EL

PaLL

88
Onrtuyeckas cuiia JUH3bI
89 Pemenne 3amau no teme " JIMH3HI. PaLW
Onrtuyeckas cuiia JUH3BI "
JlaboparopHas pabota "Omnpenenenue
90 ok IzHorI:) aCSTOﬂHI/ISI u OI;[TI/IIIGCKOf/'I CHIIBI Brbmorexa LIOK
Y Iz " https://m.edsoo.ru/ff0b4206
coOuparoiei JTMH3bI
01 Ypok-koHpepenius "OnTuueckre JMH30BbIC bu6moteka [IOK
npubops" https://m.edsoo.ru/ff0cOa7e
92 I'ma3 kak onTuveckas cucrema. 3peHue bubmorexa [IOK
P https://m.edsoo.ru/ff0b4684
Vpok-koHpepenuus "Jlepexrsl 3penus. Kak
93 p tepeny ; Hed p P31l
COXPaHUTH 3pEHHE
Paznoxxenue 6enoro cBera B criekTp. ONbITHI
94 HeroTona. CriojkeHne CrieKTpalibHbIX IIBETOB bubmioreia LIOK
' p H ’ https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceeta
95 Hucnepcus crera PaLW
JlabopatopHast paboTa "OIBITH 11O
96 pa3noXeHHuo 0eI0ro CBeTa B CIIEKTP U bu6moreka [IOK
BOCIIPUATHIO LIBETA MTPEAMETOB IPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IEHUH Yepe3 LIBETOBbIE PUILTPHI"
Vpok-nipaktukym "BoHoBBIE CBOICTBA
97 cBeTa: AUCHepcHs, HHTepPepeHus u PaLWW
nudpakms"”
98 Omneitel Pe3epdopaa u mianerapHas MojeIb bubmmorexa [{OK
aToma https://m.edsoo.ru/ff0c12a8
99 ITocrynatel bopa. PILL



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

PaLL

100 Monens aTtoma bopa
101 HcnyckaHne 1 IOTJIOIEHUE CBETA AaTOMOM. bu6mmoreka LIOK
KBaHTeL. JIMHEHYaThIE CIEKTPBI https://m.edsoo.ru/ff0c144c
102 Ypok-paktakym "HabmroaeHne crekTpoB bu6morexa [IOK
ucrnyckanus" https://m.edsoo.ru/ff0c1550
" bubmmoreka [JOK
103 P
AUIOAITHBHOCTD 1 €€ BUAM https://m.edsoo.ru/ff0c1672
104 Crtpoenue aromHoro sigpa. Hykionnas bu6motexa [IOK
MOJIENb https://m.edsoo.ru/ff0c18ac
bu6moreka [IOK
105 Pannoa e mpeBparieHus. M3o0to
AHOAICTHBHDIC [IpeBpatiierit TOHb! https://m.edsoo.ru/ffOclal4
106 Pemrenne 3amau mo teme: "PagroakTHBHBIC bubmmoreka [IOK
npeBpamieHus" https://m.edsoo.ru/ffOclb4a
107 [Tepuon momypacmana PaLWW
108 Pemenune 3analtli no Teme: " [lepuon P3LL
noJtypacraja
109 Ypok-koHbepennus "PannoakTHBHBIC bubmmoreka [{OK
U3IIy4eHHUsl B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHbie peakuu. 3aKOHbI COXPaHEHUS bubmmorexa [IOK
110
3apsiIOBOTO U MAaCCOBOT'O UM CET https://m.edsoo.ru/ff0c1c58
111 DHeprus CBsI3M aTOMHBIX siiep. CBsA3b MaccChl bu6muotexa LIOK
U DHEpruu https://m.edsoo.ru/ff0cld7a
112 Pemenue 3amau o teme "Snepusie peakuun" PO
113 Pemenue 3anau no reme "fnepHslie peakuun" P3LW
Pemenue 3anau o teme "Snepusie peakuun" P3LU

114



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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PCaKIII/II/I CHUHTEC3a U ACJICHUA SAACP.

Bbub6morexa IIOK

115
Ucrounuku sneprun CosHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88

116 Ucrounuku sneprun CosHLA U 3BE3] PoLW
Ypok-koHpepennus "SnepHas HEpreTuKa.

117 JelicTBus paquOaKTUBHBIX U3JIy4YEHUN Ha P3LU
JKUBbIE OPraHU3MBbI"

[TonroToBKa K KOHTPOJIBHOU paboTe MO TeMe

118 "DJIeKTPOMarHuTHOE MOJIE. bu6moteka [IOK
DJIeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "

Kontposnpnas pabota 1o reme
"DJIEKTPOMArHuTHOE MOJIE.

119 P P3LL
DJIEKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
siBJIeHUS "

120 [ToBTOpenue, o0oo61IeHHE. JTabopaTopHbIe bubmumoreka [IOK
paboTel 1o Kypcy "B3anmoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600uIeHue. Perenne

121 ACUETHBIX M Ka4ECTBEHHBIX 3a7a4 110 TEMe bubmorexa HOK
? " https://m.edsoo.ru/ff0c2572

TemnoBble poLecchl
[ToBTOpenue, ob6obmeHNe. Penienne

122 pacueTHBIX M KaUeCTBEHHBIX 3a]1a4 10 TeME PoLL

"TerioBbIe Iporecchl”
[ToBTOpenue, o600ueHue. Pemenne
bu6moreka [IOK
123 pacyeTHBIX U KaueCTBEHHBIX 3a/1a4 110 TEME
" . https://m.edsoo.ru/ff0c2a22
KII] TenyoBbIX ABUTATENEH
[ToBTOpeHue, obo0IcHNE. PenieHue
124 pacueTHBIX U KaYeCTBEHHBIX 3aJ1a4 110 TEME PaLL

"KIIJ] TenmoBbIX aBUrareiei"



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
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[ToBTOpenue, o600uIeHue. Pemenue

Bbu6morexa IIOK

125 ACYETHBIX M Ka4CCTBCHHBIX 3a7a4 10 TeMe

,I,) " A https://m.edsoo.ru/ff0c2b30
KII 3nexkTpoycTaHOBOK
[ToBTOpenue, o600uIeHue. Perenne

126 pacyeTHBIX M Ka4€CTBEHHBIX 33/1a4 110 TEME P3LU
"CBeTOBEIC SIBJICHUA"

127 [ToBTOpenue, o6odmenue. JlabopaTopHbie bubmoteka [JOK
paboTsl 1o kypcy "CBeToBbie sBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menune. Pabora ¢

128 TEKCTaMH I10 TeM¢e "3aKOHbI COXpaHECHHS B bubmotexa [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
[ToBTOpenue, o600uieHue. Pabora ¢

129 TEKCTaMH 110 TeMe "3aKOHBI COXpaHEHUS B PaLWL
MexaHuKke"

130 [ToBTOpenue, o6o0menne. Pabora ¢ bu6morexa [IOK
TekctaMu 1o TeMe "Konebanus u BoJIHbI" https://m.edsoo.ru/ff0c2e82
IToBTOpenue, 0606menue. Pabora ¢

131 P - . P3LL
TekctaMH 110 TeMe "KonebaHus u BOJIHBI

132 [ToBTOpenue, 0606menue. Padora ¢ bubmoreka [IOK
TeKkcTamu 1Mo Teme "CBETOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 00obmenue. Padora ¢

133 P > . P3LL
TeKcTaMH 110 TeMe "CBETOBBIC SIBIICHHS
[ToBTOpenue, o6o6meHune. Pabora ¢

134 TekcTamHu 1o Teme "KBaHTOBas u sepHas PaLL
¢usuka"

[ToBTOpenue, o6o6menne. Pabora ¢ PaW

135 TekcTamu 1o Teme "KBaHTOBas U sjepHast

¢uznka"



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, o6odIIEeHNE

PaLL

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

®usuka 9 knacc/ [epeimkun A.B., Tytauk E.M., 000 «/IPO®A»; AO «M3aarensctBo [IpocBenienney;

METOINYECKHUE MATEPUAJIBI 1JI YYUTEJIA

Pa6ouas mporpamma. ®usuka. 7 — 9kyaccel: yaeOHO-MeToardecKoro mocodus /cocr. TuxonoBaE.H. — 2-¢ u3n.,crepeotnrt. —M..
Hpoda,2013. — 398,(2)

[TporpamMmbl ocHOBHOT 0 0011er0o 0o6pazoBanus. Gusuka. 7 — 9 kmaccel (aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHHK).
Pa6ouas nporpamma o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUH C BHIOPAHHBIM Y4COHHUKOM:
[Teprimkun A.B. ®usuka. 7 kinace. YueOHUK s 00mieo0pa3oBaTenbHbIX yupexaenuii . M. :JIpoda. 2011

Jlykammk B.M. COopHuK BonpocoB u 3aga4 o ¢usuke. 7-9 k. — M.: [IpocBemenne, 2010. —192c¢.

KoHTponbHbIe U caMocTOsTeTbHBIEC paboThl 10 Gusnke. 9 knacc: k yueouuky A.B. Ilepeimkuna, E.M. I'yTHHK
«Dusuka 9 kmace» / O.U. I'pomieBa. — M.: U3narensctBo «Dk3ameny, 2014.

Tectol o ¢uzuke. 9 knacc: k yaueOHuky A.B. [Tepsimkuna, E.M. I'ytHuk «®usnka
9 kiace» / O.M. I'pomueBa. — M.: U3znaTtensctBo «Jk3ameny, 2010.

. ®usnka. 9 knace. TemaTnueckue TECTOBBIE 3a0aHus A moaAroToBku K T TA. / aBT.- cocrt.; M.B. Bolinenko, O.H.

Mupomkuna. — SApocnasis: OO0 «Akaaemus

pasBuTHs», 2014,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



1. BugeoomnsiThl Ha ypokax. — Pexum pocryna: http://fizika-class.narod.ru
2. Enunas xomnekiust udpoBeix 00pa3oBaTeIbHBIX pecypcoB. — Pexum qoctyna: http://school- collection.edu.ru

3. HTepecHbIe MaTepHualibl K ypokaM (DU3UKH 110 TeMaM; TECThI 10 TeMaM ; HarJIsIIHbIe TOCco0us K ypokam. — Pexxum gocryna: http://class-

fizika.narod.ru

4. lludpossie oOpa3zoBaTelbHBIC pecypchl. — Pesxxum noctyna: hitp://www.openclass.ru

5. DiekTpoHHbIC Y4eOHHUKH 110 pusnke. — Pexxum nocryma: http://www.fizika.ru
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http://www.fizika.ru/

