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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «duszukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMPaBICHO Ha YJIOBIECTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOywaronuxca. B mporpaMMe 10 (U3HKE  YYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gpu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro maTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3padoTaHa € LEIbI0 OKa3aHUd METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XHUMHEH, Ouoyiorued, actpoHoMuerd u (U3NYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTePU3YIOITUMU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[enu wusyueHuss (PuU3NKK Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®Denepanuu, peaau3yronmx
OCHOBHBIE  00II€00pa3oBaTEbHBIC MPOTPAMMBI, YTBEPXKIEHHON peEIrIeHHEM



Komnernn Munucrepcrsa npoceienust Poccuiickoit denepanuu (mpoTokosa ot 3
nexadps 2019 r. Ne I[IK-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJAE MO3HaHHUS U (popMmupoBaHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUN NPUMEHATH (U3NYECKUE 3HAHUS U Hay4yHbIC
JI0Ka3aTeNbCTBA I OOBACHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMupOoBaHHE TPEACTABICHUNA O POIM (PU3MKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  TMPEACTaBICHUA O BO3MOXHBIX  chepax  Oynymiei
npodeCCUOHANIBHOW  ICSITEIbHOCTH, CBS3aHHOM C (U3UKOM, TMOATOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMupoBaHHEe TOTOBHOCTH K JaJbHEUIIEMYy H3yuYeHUI0O (U3MKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiae oOyueHus Ha
YPOBHE CpeAHET0 00I1Iero 00pa3oBaHuUsl.

JlocTmxeHne 3TUX IIesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npUOOpETEHNE YMEHUM aHATM3UPOBATh U OOBICHATH GU3HUECKHUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOIOB PEIICHUS PAaCUETHBIX M KAUECTBEHHBIX 3a/1a4, TPEOYIOIIIX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENeH, BKIIOYas TBOPYECKUE H
IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTHE WCCIEAOBATEIBCKUX YMEHH: HAONIONaTh SBJICHHUS W H3MEPSThH
busznyecKkne BEIUMYNHBI, BBIABUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHI0COOBI UX TPOBEPKH, TUIAHUPOBATh M MPOBOAUTH OMBITHI, YKCIIEPUMEHTAIbHbIC
UCCJIEIOBaHMsI, aHAIM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIEJIaTh BBIBOJIbI;

OCBOCHHME TNPUEMOB paboThl ¢ uWHOOpMaIMell (U3NYECKOT0 COJep KaHMUS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHU, HHTEPIIPETAUI U
KPUTHYECKOE OlIeHWBaHNE NHPOPMAITUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JOCTHIKEHMSIX
(bU3MYEeCKON HAYKH.

Ha wusyuenue ¢Qusuku (yrinyOn€HHbIH ypOBEHb) Ha YpPOBHE OCHOBHOIO
oOmrero o0paszoBanusi orBoguTcs B 9 kinacce — 102 yacos (3 yaca B HeJENIO).



COAEPXKXAHUE OBYUYEHUA

Pa3znen 1. Mexannueckue siBJCHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, NEPEMEUIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOIMHEWMHOE JBWKEHHUE. Y CKOPEHHE
cB0OOIHOTO MageHus. OnbIThl [amues.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MIEPEMEILICHHS IS IPAMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpallieHus Npyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[IepBsIii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapatbl, CyJa Ha TMOJBOJHBIX KpBUIbSIX, AHTHKPBUIO Ha CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BMKEHME TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpETpy3KH.

PaBHOBecue matepuanbHO TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHCHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpayuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBUOKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca IPH YIIPYTOM B3aHUMOJIEVCTBUH.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JaJIbHEHMILEro pPaBHOMEPHOTO
JBUKEHUS IAPUKA WIH TETIEKKU.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBaHre 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJBXEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue padOThl CHJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Pa3nen 2. Mexanuyeckue Koj1e0aHusi U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W momnepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue m oTtpakeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne koneOanuii Tel mod OEHCTBUEM CHIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAaHWM B pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a Ha HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAaHUHN MPYKUHHOTO MAasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.



Pa3nen 3. DjieKTpOMATrHUTHOE 10JI€ H JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimel.

N3yueHne CBOWCTB JJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHMIIBHOTO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3znen 4. KBaHnTOBBIE SIBJIEHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. AJb(a-, 6eTa- U raMmma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpanieHus. Ilepuon monypacnaga atoMHbix siaep. JleicTBue paaguoakTUBHBIX
W3JIyYEHUN Ha )KUBBIC OPraHU3MbIL. 3allluTa OT PaIMOAKTUBHOTO U3ITyYCHUS.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HaOmroienue CrlonHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

Pa3znen 5. Ctpoenue u 3Boouns BeesieHHoi.



CocrtaB, CTPOCHME U MPOUCXOXKICHHE COJHEYHOW cucTeMbl. [lmaHeTsl u
Mmasble Tena ConHeuHol cucteMbl. CTpoeHue, u3inydeHue u 3Boionus CoaHua u
3Be3l1. CTpoeHue u 3Botonus BeeneHHo.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTH3aIluu
u  0000IIEHWS  TPEIMETHOTO  COACp)KAaHWS ©  OMNbITa  JEATEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHHM BCEro Kypca (pu3uku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (HU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JnanbHeilee pa3BUTUE ydeOHbIE JACHCTBUS, OOecHedMBaIOUUe JOCTHXKEHUE
NPEIMETHBIX W METAlpPEeJAMETHBIX PE3YJIbTaTOB OO0ydYeHHs, (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
OPUMEHEHUsI (U3NYECKUX 3HAHUN, MCCIIENOBATENIbCKUE NEHCTBUS (BBIIBHIKEHUE
TUIIOTE3, MMOCTAHOBKA IIEJIM M IUIAHMPOBAHUE HMCCIIEIOBAaHUs, aHAIW3 JIaHHBIX U
MOJIy4€HHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpPMOIM OCBOEHUST MOAYJSL SIBIAETCS IPAKTHKYM,
porpaMma KOTOPOT0 BKITFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(Gu3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COAECPKAHUE Pa3HBIX pa3JesioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYass PAOOTHI U OMBITHI U3
NepeuyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENIBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/laHui IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM CO/ICPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMU MPOEKTAMH, CBSI3aHHBIMU C
coJiep KaHrEM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKU YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIONIEH 3a/laHus Pa3HOTO YPOBHS CIIOXHOCTH. Pe3ynbTaTbl BBIMOIHEHUS
JMarHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YyYaIOUINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 1o (u3MKe, a  Takxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyyaromierocs OyayT cpopMUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo6HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTHS TEXHOJOTMH, BAKHEHILIEW COCTaBIIAIOLIEH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHW3aIluy, ropoja, Kpas) TEXHOJOTHUYECKOW W COIMAIbHON
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JIaCTH  OKpyXKaromield cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OLEHKH UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aMMOJICUCTBUM TIPU BBIMOJHEHUU HWCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UYECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckune gecTBUS:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B PacCMaTPUBAEMBIX (akTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBA3M TP H3YYCHHH (PUIUIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 penieHus yueOHo (Qu3udeckor 3agadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;

MPOBOJUTH MO CAMOCTOSATENHHO COCTAaBICHHOMY IUTAHY OTIBIT, HECIOXHBIN
(du3nyeCcKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHHUE (PU3UUECKOTO SIBJICHMUS;

OLIEHMBATh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMALIHIO, TOTYUYEHHYIO
B XOJI€ MCCIICIOBAHUS WA SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMpOBaTh OOOOIIEHUS U BBIBOABI MO pe3yjbTaTam
POBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh BO3MOYKHOE JlajbHeHIIee pa3BUTUE PUBNUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:

OPUMEHATh PA3JUYHbIE METOJbl, HHCTPYMEHTbI W 3alpOChl MpPH MOHUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAITHIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHS,

OIICHMBATh HANEKHOCTh HMHPOPMALMM TIO KPUTEPHSIM, MPEIJIOKECHHBIM
YUUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TpEACTaBICHUS
uHPOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JyarpaMMamu, MHOM TrpaduKoil 1 ©X KOMOMHAIUSMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEHW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIIOCTABJIATh CBOM CYXKJIECHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEeI0OBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: PACHpElesIATh pPOJIM, OO0CYXJIaTh MPOLECChl U PE3YIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHWBATh KauyeCTBO CBOEro BKJIaJa B OOMIMHA MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  MPUHITHS  PEIICHUM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeIjiaraeMbie BAPUAHTHI PEIICHUH;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYTroro.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenust ¢ 9 knacce mipeAMETHBIC pPE3yJbTaThl HA YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:



MCIIOJIb30BaTh MOHSTUS (CUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXAaHUYECKOTO
JIBH>KCHUSI, HEBECOMOCTh U TEPErpy3KH, IEHTP TIKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, WH(GPa3BYyK M YJIbTPa3BYK, JJIEKTPOMAarHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3IIydeHHe, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITYCKaHUSl M MOIJIOoUIeHus, anbda-, Oeta- U raMmma-
W3JIyYEHUs, U30TOMbI, SAC€pHAS U TEPMOSIEpHAs SHEPreTUKAa) U CUMBOJIMYECKUN
S3BIK (DU3WKHU TIPH PEIICHUH YUYEOHBIX U IPAKTUICCKUX 3a71aY,

YBEPEHHO  pa3juyarh sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEMHOE JBUYKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBHXKEHHE,
CBOOOJIHOE TMaJIeHUE TeJ, JABW)XEHHE IO OKPYKHOCTH, B3aMMOJIEUCTBHE Tel,
paBHOBECHME MAaTE€pUAIbHOW TOYKH, PEAKTUBHOE JBHKEHUE, HEBECOMOCTb,
KoJieOaTenbHOe JIBIDKCHUE (TapMOHMYECKHE, 3aTyXalolllde, BBIHYXK/CHHbBIC
KoJieOaHus1), PE30HAHC, BOJIHOBOE JBHKEHHUE (PacIpOCTpaHEHHE U OTpaKEeHUE
3ByKa, uHTepdepeHIus U qudpakius BOIH), TPSIMOJIMHEHHOE PaclpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpPaKEHUE CBETAa,
pasnokeHne Oeoro cBeTa B CIHEKTP W CJIOXKEHUE CIEKTPaJbHBIX LBETOB,
€CTEeCTBEHHAsT  PAaJIMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IIy4eHUs) TI0 OINHUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh  MPOSBJICHHE  U3YYEHHBIX  (PU3MUECKUX  SABJICHUU B
OKpY>KarolieM Mupe (B TOM uuciie GU3NYeCKHUe SBJICHUS B MPUPOJE: NMPUIIUBHI U
OTJIUBBI, ABUXEHUE MIaHET COJIHEUYHON CHCTEMBI, PEAaKTUBHOE JBUKEHHUE KUBBIX
OpraHW3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHHE, CEHUCMUYECKHUE
BOJIHBI, IIyHAMU, 9XO0, [IBETA TEJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOTHYECKOE
JEUCTBUE BUIUMOTO, YJIbTPadUOIECTOBOTO U PEHTICHOBCKOTO H3JIYyYCHHH,
€CTEeCTBEHHBIN PaJUOaKTUBHBIN (POH, KOCMHUYECKHE JIy4d, pPaIuOaKTHBHOE
U3JIy4YEHUE TPUPOAHBIX MHUHEPAIOB JICMCTBUE pPATMOAKTUBHBIX HW3IIyYEHUN
HAOPTaHU3M YEJIOBEKA), TIPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B yU4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;

ONMKCHIBATh HU3YyYEHHBIE CBOMCTBA Tell W (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
busznyeckue BeNMYMHBI (CpEIHSIE W  MIHOBEHHAas CKOPOCTh Tella IpH
HEPAaBHOMEPHOM JBWKCHHH, YCKOPEHUE, MEPEMENICHUE MPU PABHOYCKOPEHHOM
NPSAMOJMHEWHOM  JBW)KEHUHM, YIVIOBas  CKOPOCTb, LIEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CUJIa TPEHHUsI, CUJIa YIIPYTrOCTH, CUjla TSHKECTH, YCKOPEHUE CBOOOHOTO
IIaJICHUsI, BEC TENA, UEHTP TKECTU TBEPIAOTO TEJIA, UMITYJIbC TEIa, UMITYJIbC CUIIBL,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
IIOAHATOIO HAJl IOBEPXHOCTHIO 3€MJIH, IIOTEHIIUAIbHAS DHEPT U CKATOU NPYKUHBI,
KMHETUYECKass JHEpPrus, IIOJHAsd MEXAaHM4YECKas DJHEPrus, MEpUOJ M YacToTa
KoJIe0aHul, MeproJ MaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, I0KA3aTeslb IPEIOMIICHUS



Cpenbl, MEXaHUYECKHUE BOJIHBI, JUIMHA BOJIHBI, OTPaKEHUE 3BYKa, 9XO, MAarHUTHOE
1I0JIe, JIMHUM MAarHUTHOM MHIYKLIHH, OJHOPOJHOE W HEOJHOPOJHOE MArHUTHOE
I10JIE, MATHUTHBIM NOTOK, MEPEMEHHBIN 3JIEKTPUUYECKUN TOK, 3JIEKTPOMATHUTHOE
10JIe, JIEKTPOMATHUTHBIE BOJIHBI, 3JIEKTPOMAarHUTHbIE KOJ€OaHUs, PalnOCBs3b,
BUJIMMBIICBET, MarHWTHas WHAYKUUSA, HWHIAYKTUBHOCTb, IIEPHOJ, 4YacToTa U
aMIUINTy/la 3JEKTPOMAarHUTHBIX KoJieOaHWIl, MOKa3aTenu IPEJOMIICHUS CBETa,
PagUOAKTUBHOCTD, MOHU3UPYIOIIHE U3IIy4EHHS, COCTaB, CTpOEHHUE,
npoucxoxaeHne W Bo3pacT COJTHEYHOW CHUCTEMBI),[IPH OIMCAHHH TPABUIEHO
TPaKTOBaTh (DU3MUECKHIM CMBICI HCIOJB3YyEMbIX BEIUYMH, MX OOO3HAUCHHS U
eIUHULBI (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIBI, CBS3BIBAIOIIUE JTaHHYIO
bu3NYECKyI0 BEIMUMHY C APYTUMHU BEIMUYWHAMH, CTPOUTH TpapUKd HU3YUCHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MUECKUE SIBICHUS M IPOLECCHI,

UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbl HbIOTOHA,
3aKOH COXPAHEHUs HMMIIYJbCa, TEOPEMY O KMHETHYECKOM SHEPruH, 3akoH l'yka,
3aKOH bepHyIM, 3aKOHBI OTpa)KEHUS U TNPEIOMIICHUS CBETa, (OpPMYTy TOHKOMN
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO $/Ipa, 3aKOHbI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3anyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKHE MOJENIN PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIICTISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJENTU sl OOBSICHEHUS
(bu3MYECKUX MPOIIECCOB U peuIeHusl yueOHBIX 3a/1ay;

OOBSCHATh (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YHMCICHHOIO OLIEHUBaHUS
XapaKTEPHBIX 3HAYCHUW (PU3MUYECKHX BEIMYMH, NPU 3TOM BBIOMPATH aJ€KBATHYIO
(GuU3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAaUBaTh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 IIaroB ¢ ONOpPOMl Ha W3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacu€THHIC 3a/1ayd MO M3y4aeMbIM TeMaM Kypca (pU3HKH,
BBIOMpAsl aJeKBAaTHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIUX (PU3NUYECKHE BEIUYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEILICHHE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEUIeHUs 3aJaud, HCIOJIb30BaATh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METOJbl aHaIM3a Pa3MEpPHOCTEH, UCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, OPOBOJUTH  MaTeMaTHYECKUE
npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUYEHUS
¢bu3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3HUECKON BEINYHUHBI,
HOJIy4YEHHOU MPU PELICHNN 3aJauH;



pacrmo3HaBaTh MpoOJeMbl, KOTOpPhIE MOXHO pPEIIUTh MpPH  MOMOIIU
duznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAHUM  HWCCJENOBAHMS  PACHO3HABATh  IPOBEPSIEMOE  MPEIIOJIOKEHUE
(rumoTe3y), OILICHWBATh MPABUIBLHOCTh MOPSAKA MPOBEIACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB TeJ (M3y4yeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHMs YHEPIUH,
3aKOHA COXPaHEHWs UMITYJIbCa, JIEUCTBHE 3aKOHA bepHy/ulM M BO3HUKHOBEHUE
NOAbEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IEpUoAa KoJieOaHUN MPYKUHHOTO
MasTHUKa OT MAacChl Irpy3a M KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJbIX KOJeOaHUW, MPSMOJUHEMHOE pacHpOCTPAaHEHHE CBETa,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300pa)kK€HUs IpenMeTa B cOOMparoliell JTuH3e, Ha0Io1eHne
CIUIOIIHBIX M JMHEHYaThIX CIEKTPOB U3Iy4yeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — pe3yinbTarax  HaOJIOJEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpyHOBaHWS,
ONKCHIBATH XOJI ONBITAa U (DOPMYJIUPOBATH BHIBOJIBI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpEIHEE 3HAYEHUE HU3MEPSIEMOM BEIUYMHBI M ONpPENENsAs MOrPEIIHOCTh
pe3yJbTAaTOB MPSIMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOp cIocoba U3MEpEeHUs
(M3MepUTENILHOTO PUOOpPa);

IPOBOAUTH KOCBEHHbBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPEIHSsI CKOPOCTh
U YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUUIMEHT TPEHUs  CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJeOaHui
MaT€MaTUYeCKOro M  NPYKUHHOTO  MAasTHUKOB, (OKYCHOE  paccTOsHuE
coOuparomeil JUH3bI W €€ ONTHYeCKas CWia, pPaJuoaKTUBHBIN (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/a U3MEpPEHHUs, IUIAHUPOBATh M3MEPEHUsl, CaAMOCTOSTENIbHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYEHUE  BEJIUYUHBI U
aHAJIM3UPOBaTh IMOJYUYEHHBbIE PE3YNbTAaThl, OLIEHUBAS MOTPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHKEHUU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOTO JABJICHUS, MEpuoja KoyieOaHH MaTeMaTHYeCKOro MasTHUKa OT
JUIMHBI HWUTH, OIpeleJieHHe YCKOPEHUsi CBOOOJHOIrO TNaJeHHUs, HCCIIEJOBaHHE
W3MEHEHUS] BEJIMYMHBI M HAIMPaBICHUS WHAYKLIUOHHOTO TOKAa, 3aBHCUMOCTH yTja
OTpaXEHUs CBETa OT yria NaJeHus, yria MNpeJoMJIEHUs OT YIJia MaJeHUs



CBETOBOT'O Jy4ya, HCCJIEJIOBAHHE TPEKOB: HM3MEPEHHUE SHEPIMM YACTHLBI I10
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3a/1a4y W TUIIOTE3Y MCCIIEIOBAHMS, CAMOCTOSTEIBHO IIAHUPOBATh MCCIEI0OBAHUE,
CaMOCTOATENILHO COOMpAaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY, MPEACTABISTH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIIMYMH B BUJE TaOJIUIl U TPaduKOB,
OLICHMBATh NOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pE3yJIbTaTaM UCCIIEI0BAHHUS;

coOmoaaTh mpaBuia 0Oe30macHOro Tpyaa mpu paboTe ¢ J1abopaToOpHBIM
000pyAOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYECHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX TMPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YyHuCle: CIHUAOMETP, NAaTYMKU TOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETP, Kamepa BuiabCoHa), MCIIONb3ys 3HAHHUA O
CBOMCTBAaX (pU3MUECKUX SBJICHUI M HEOOXOauMble (pU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENBbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelIeHNH y4YEeOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
n300pakeHU B IJIOCKOM 3epKajie U coOMparomien J1H3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU AJIA OOECreYeHUs
0e30MacHOCTH MPU OOpaIllEeHUH C MPUOOpaMHU M TEXHUYECKMMHU YCTpPOMCTBaMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYILECTBIIATh MOUCK UH(pOpMau pu3ndecKoro conaepkanus B HTepHere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJIydeHHONM HH(OpMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUU U
JIOTIOJITHUTENBHBIX HCTOYHUKOB;

WCIIOJIb30BaTh TIPH BBIMOTHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATYPy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHeT, BianeTb NpuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJCPKAHUS, IMyOJIMIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHON MJIM UCCIEI0BATEIbCKON IEATEbHOCTH NpU
9TOM TIPaMOTHO MCIIOJB30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

Kosun4yecTBo 4acos JIeKTPOHHbIE JdonmoaHuTebHasA
Ne HaumeHoBaHue pa3jiesioB U (undposBbie) uHpopmanus
KonTpoabubie IIpakTuueckue
n/n TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.Mexannueckue siBJeHHUS
MexaHn4ecKoe IBMKEHUE U http://class-fizika.ru/
1.1 8 16 1 1
CITIOCOOBI €r0 OIMUCAHMS
. http://class-fizika.r
1.2 BzaumoneiictBue Tei 14 1 tp:/iclass ar/
1.3 3aKOHBI COXPAHEHUS 6 1 htp://class-fizika.ruf
Htoro no paznemny 36
Pa3nen 2.Mexannuyeckue KoJ1e0aHUA U BOJIHBI
http://class-fizika.r
2.1 MexaHUYEeCKHE KOJICOaHuUs 6 1 tp:/fclass aru/
2.2 MexaHnueckue BOJIHBI. 3BYK 9 1 http://class-fizika.ru/
Hroro no pazneny 15
Pa3nen 3.9/eKTpOMarHuTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI
ONEKTPOMAarHuTHOE I0JIC U
3.1 P 23 1 2 http://class-fizika.ru/
3J€KTPOMAarHUTHBIE BOJIHBI
Hroro 1o pasneny 23
Pa3nen 4.CTtpoenne aToMa M1 aTOMHOIO sipa
CTpoeHre aTOMHOTO spa.
4.1 P AP 19 1 3 http://class-fizika.ru/
SAnepHble peakuun.



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

Hroro mo pazneny 19

Pazgea S5.Ctpoenne u 3Bos10ouusi CoIHEYHON CHCTEMBI

CTpocHHE U 3BOJIIOLHS
5.1 p . B 5 http://class-fizika.ru/
CoJIHEYHOM CHUCTEMBI
Wroro no pazueny 5

Pa3nes 6.I1oBTOpUTEIHHO-0000 IIaI0IIM I MOTYJIb

[ToBTOpHTENBHO-0000IIAFOIITHI

6.1 4 http://class-fizika.ru/
MOJIYJIb)
Htoro no paznemny 4
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



http://class-fizika.ru/
http://class-fizika.ru/

HOYPOYHOE INIVIAHUPOBAHUE

Koan4yecTBO 4acoB Jlara JJIeKTPOHHbIE JlonoJtHUTEIbHAS
Ne NpoBeAeHUss  HU(PpoOBbIE HH(popMaANUA
Tema ypoka Kourpoabnble IIpakTuyeckue bp bop
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
BBOJIHBIN HHCTPYKTAXK http://class-fizika.ru/
o Th B kabunere
1 ¢busuku. MartepuanbHas 1
touka. Cucrema orcyera
Bexkropsl. JleiicTBrs Haq http://class-fizika.ru/
2 BekTOpaMu. [Ipoeknns 1
BEKTOpa
MexaHu4ecKkoe http://class-fizika.ru/
3 JBU)KEHUE 1
Tpaexropus, yTh U http://class-fizika.ru/
4 IepeMeIIcHIe 1
[IpssMmonuHeHOE http://class-fizika.ru/
5 PaBHOMEPHOE JIBUKEHHE 1
I'padpuueckoe http://class-fizika.ru/
6 MPEJCTaBICHUE 1
JIBUKEHUS
Pemienue 3amad mo Teme http://class-fizika.ru/
7 «ITpssmonuHeitHOe 1

paBHOMEpHOE



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

JIBHYKEHUE)

Permrenue 3agad mo reme
«ITpssmonuHeitHoe
paBHOMEpHOE
JIBYDKEHHUE)

http://class-fizika.ru/

10

11

CxkopocTb
MIPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO
newkenus. ['paduk
CKOpPOCTH

[Tepemenienue npu
MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBU>KEHUU

Pewmrenne 3amau mo reme
«Y CKOpeHue u
NIEPEMEILICHUE NIPU
PaBHOYCKOPEHHOM
JBHYKEHUW

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

12

13

I'padnueckoe
IIPEJCTaBICHNE
PaBHOYCKOPEHHOTO
JABUXCHUA

JlaGoparopHas paboTa
Nel o teme

http://class-fizika.ru/

http://class-fizika.ru/



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

«ccnegoBanue
PaBHOYCKOPEHHOT'O
IBIKEHUA 0e3
HayaJIbHOM CKOPOCTH»

14

15

OTHOCUTENBHOCTD
MEXaHUYECKOI0
JIBIDKECHUSA

Pemenue 3amau mo teme
«OTHOCHUTEIILHOCTD
MEXaHUYECKOTO
JIBKCHUS

http://class-fizika.ru/

http://class-fizika.ru/

16

17

Pemenue 3aau o teme
«IIpsamonuHeliHOE
JBMI)KCHHUE

KonTtponbHnas padora
Nel o teme
«IIpsamonuHeniHOe
JBUKCHHUE

http://class-fizika.ru/

http://class-fizika.ru/

18

AHanM3 KOHTPOJIbHOU
pabotsl. UHepunaabHbIE
CHCTEMBI OTCUETA.
[TepBbIii 3aK0H
Hprotona. Bropoii
3akoH HprotoHa

http://class-fizika.ru/



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

19

20

Pemrenue 3agad mo reme
«Bropoii 3akoH
Hrerotonay

Tperuii 3akon HeroTroHa

http://class-fizika.ru/

http://class-fizika.ru/

21

22

Pemenue
KOMOWHUPOBaHHBIX
3aJ1a4 110 TeMe «3aKOHEI
Hrrotona»

CBoOoiHOE MajieHne
Tea. Y CKOpeHue
CBOOOJHOTO MaJICHUS Ha
3emuiie

http://class-fizika.ru/

http://class-fizika.ru/

23

24

JBrm>xeHue tena,
OpOIIEHHOTO
BCPTUKAJIBHO BBEPX

JlaGoparopHas paboTa
Ne2 o Teme
«Bpraucnenue
YCKOpEHUSI CBOOOTHOTO
majgeHus 3eMIIn

http://class-fizika.ru/

http://class-fizika.ru/

25

26

JBmxeHue tena,
OpOILIEHHOTO MO/ YIJIOM
K TOPU30HTY

Pemienue 3amad mo teme

http://class-fizika.ru/

http://class-fizika.ru/



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

27

«/IBmkenue tena,
OpOILIEHHOTO MO/ YIIIOM
K TOPU30HTY»

3akoH BCECMHUPHOT'O
TATOTCHUA

http://class-fizika.ru/

28

29

Pemenue 3agau no reme
«3aKOH BCEMUPHOTO
TATOTCHUS»

PaBHOMepHOG JABHMOXKCHUC
10 OKPYKHOCTU

http://class-fizika.ru/

http://class-fizika.ru/

30

31

Pewenue 3ampau o reme
«PaBHOMEpHOE
JBWKECHUE 110
OKPYKHOCTH».

JIBukeHue
HCKYCCTBEHHBIX
CIIyTHUKOB

http://class-fizika.ru/

http://class-fizika.ru/

32

HNmnynec Tena. 3akoH
COXpaHEHHUs UMITyJIbCa

http://class-fizika.ru/

33

34

ANTOpUTM pelieHus
3ajja4 Ha 3aKOH
COXpaHEHHUsI UMITyJIbCa

PeakTtuBHOE IBHKEHHE.

http://class-fizika.ru/

http://class-fizika.ru/



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

35

PakeTnl

3aKoH COXpPaHCHUA

MEXaHUYeCKOM SHEpIrun

http://class-fizika.ru/

36

37

IToaroroBka x

KOHTPOJILHOM padoTe 1o

TeMe «3aKOHBI
TAHAMUKI)

KoHTposbHas pabota
No2 "3akoHBI
TUHAMHUKA"

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

38

AHanu3 KOHTPOJbHOM
paboter. CBOOOTHBIC U
BBIHYK/ICHHBIC
MEXaHHYECKUE
koyieOanus. Benmanasl,
XapaKTEepU3YIOIIHNe
KojebaTenpbHOe
JIBUKCHHE

http://class-fizika.ru/

39

JlaGoparopHas paboTa
Ne3 o Teme
«HccnenoBanne
3aBUCUMOCTH TIEPHOJIa
H 4aCTOTHI CBOOOIHBIX
KOoJIeOAHUI OT JJIMHBI
€ro HUTU»



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

I'apmonunueckue http://class-fizika.ru/
40 KoseOaHus
3aTyxarouue http://class-fizika.ru/
KoJie0aHusl.
41 Brinyxiennnie
KoJie0aHus
42 Pe3onanc http://class-fizika.ru/
Pacnpoctpanenue http://class-fizika.ru/
43 KoseOaHuil B yrpyrou
cpene. BonHbr
JInmvHa BOJTHBI. http://class-fizika.ru/
44 CxopocTb
pacIpoCTpaHeHHUsI BOJIH
HcTounuku 3ByKa. http://class-fizika.ru/
45 3BYKOBBIE BOJIHBI
Beicora u TeMOp 3ByKa. http://class-fizika.ru/
46 I'poMKoOCTB 3ByKa
Pacnpoctpanenue http://class-fizika.ru/
47 3Byka. CKOpOCTb 3ByKa
OTtpaxkeHue 3ByKa. http://class-fizika.ru/
48 3BYKOBOM pPEe30HAHC
49 Pemienue 3agad mo reMe http://class-fizika.ru/

«MexaHnueckue
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50

KoJIe0aHUA 1 BOJTHBD)

IToBTOpUTENBHO-
00001t ypoK 1Mo
TeMe «MeXxaHuYeCKHe

KOJIEOAHHS U BOJIHBI»

http://class-fizika.ru/

o1

52

KontponsHas padora
Ne3 o Teme
«MexaHn4JecKne
KOJIEOAHHS U BOJIHBI»

AHanu3 KOHTPOJbHOM
paboThl. MaruuTHoe

ToJie U ero rpaduyueckoe

n300pakeHue

http://class-fizika.ru/

http://class-fizika.ru/

53

54

OnuHopoaHOoe U
HEOJTHOPOTHOE
MAarHUTHOE I10JIE

HaHpaBHeHHe TOKa "

HaIlpaBJICHUC JIMHUH €To

MAarauTHOI'O ITOJIA

http://class-fizika.ru/

http://class-fizika.ru/

55

56

OGnapyxeHnue
MAarHuTHOTI'O I10JIA I10
ero JeUCTBHIO Ha
AIIEKTPUIECKUI TOK

WNuaykuust MarHUTHOTO

http://class-fizika.ru/

http://class-fizika.ru/
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57

I10JI4

Permrenue 3agad mo reme
«MaruuTHoe 1moje»

http://class-fizika.ru/

58

MarauTHbIN ITOTOK

http://class-fizika.ru/

59

60

SBnenne
ANEKTPOMATHUTHOMU
uHaykuuu. [Ipasuio
Jlenma

JlaGopaTopHnas pabota
Ne4 o reme «M3yuenune
SIBJICHUS
AIEKTPOMArHUTHOMN
WHIYKITAW

http://class-fizika.ru/

http://class-fizika.ru/

61

62

SIBnenne caMOMHAYKIIMU

[Tonmyyenue u nepenava
MIEPEMEHHOT 0
JJIEKTPUUECKOTO TOKaA.
Tpancdopmarop

http://class-fizika.ru/

http://class-fizika.ru/

63

64

DNeKTPOMarHuTHOE
IOJIE U €T0 CBOICTBA

DJIEKTPOMAarHuTHHIE
BosHEL. Ikana
3JEKTPOMAarHUTHBIX

http://class-fizika.ru/

http://class-fizika.ru/
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65

BOJIH

KonebarenpHbIi
KOHTYp. [Tonyuenue
3JIEKTPOMArHUTHBIX

KonebaHuii

http://class-fizika.ru/

66

67

68

[IpuHIMIIBI paANOCBA3U
U TEJIEBUICHUS

DneKTpOMarHuTHasI
MpHUpO/Ia CBETa

[Ipenomnienue cBeTa.
OU3NYECKUIN CMBICIT
[OKa3aTess
IPEOMJICHUS

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

69

Ypok-uccienoBaHue.
Hucnepcus ceera.
Cnextporpad u
CIEKTPOCKOI

http://class-fizika.ru/

70

Tunsl onTHyeckux
CIICKTPOB.
JlaGopaTtopHnast pabota
NS5 «Haobmronenue
CIUTOIIHOTO U
JUHENYaTOro CIIeKTPOB
UCITyCKAHWUSI»

http://class-fizika.ru/
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71

CriekTpanbHbli aHAIIN3.
[ToBTOpEHMeE:
[Ipsmonuneiinoe
PaBHOMEPHOE JBUKECHHE

http://class-fizika.ru/

72

[Tornomenue u
UCITyCKaHHE CBETA.
[Ipoucxoxnenue
JIMHENYaThIX CIIEKTPOB.
[ToBTOpeHue:
[Ipssmonunelinoe
PaBHOYCKOPEHHOE
JBUYKEHUE

http://class-fizika.ru/

73

[ToBTOpUTENBHO-
0000MIar0IHI YPOK 11O
TeMe
«INEKTPOMArHUTHOE
noney. [loBropenue:
JIBM>KeHUE MO
OKPY>KHOCTH

http://class-fizika.ru/

74

75

KonTponbnas pabota
Ne4 o Teme
«INEKTPOMarHUTHOE
oJie»

AHanm3 KOHTPOJIbHOM
paboTHI.
PannoakTuBHOCT®D.
[ToBropenue: Cucremsl

http://class-fizika.ru/

http://class-fizika.ru/
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76

oTCyCTa

Mopenu atoma. Cxema
onbiTa Pesepdopra.
[ToBTOpeHue: 3aKOHbI
Hprorona

http://class-fizika.ru/

77

78

79

PangnoakTuBHEIC
MPEBPALLCHHUS] AaTOMHBIX
anep. [loBropenue:
3aKOH BCEMHUPHOTO
TATOTECHUS

OKclepuMeHTallbHbIE
METO/IbI PETUCTPALINU
3apPsKCHHBIX YaCTHUII.
[ToBTOpenue: 3akoH
COXpaHCHUA UMITYJIbCA

OTKpbITHE IPOTOHA U
HelTpona. [IoBropenue:
3aKOH COXpaHEHHUS
SHEepruu

http://class-fizika.ru/

http://class-fizika.ru/

http://class-fizika.ru/

80

81

CocraB aTOMHOTO Sipa.
SInepHble CUITBL.
[ToBTOpEHwMeE:
BnyTtpenHss sneprus

DHeprus cBs3u. [ledekr
Mmacc. [ToBropenue:

http://class-fizika.ru/

http://class-fizika.ru/
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82

83

Tennonepenaua u ee
BU/IBI

Permrenue 3agad mo reme
«Heprus CBs3u.
HedexT maccy.
IToBTOpEHMUE:
KonnuecTBo TEMNIOTHI

Junarnoctuueckas
pabora o Teme «CoctaB
aToMa U aTOMHOTO
siapa». [loBropenue:
KIIJI renoBoro
JIBUTATEIIS

http://class-fizika.ru/

http://class-fizika.ru/

84

[enenue saep ypana.
[ennble snepHbIE
peakiuu. JlaboparopHas
pabota Ne7 o teme
«M3ydenue neneHus
s]Ipa aToMa ypaHa 1o
¢dororpaduu TpeKoB»

http://class-fizika.ru/

85

SnepHslil peakTop.
ATOMHas SHEpTHSI.
[ToBTOpEHuUeE:
ITocrossHHBII
IIEKTPUYECKUI TOK

http://class-fizika.ru/
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86

buonornueckoe
JICHCTBUE paualliH.
3aKOH paJIMOAKTUBHOTO
pacnana. [loBropeHue:
3aKOHBI COCTMHEHHUS
IIPOBOJHUKOB

http://class-fizika.ru/

87

88

Pewenue 3amad o reme
«3aKoH paJl0aKTUBHOIO
pacnaznay.
JlaGopaTopHnas pabota
Ne8 o Teme «OrieHka
nepuoja rnoxypacmnaza
HAXOJSIIUXCS B BO3AYXE
IPOJYKTOB pacraja rasa
panona» [loBropenue:
3axon OMa aJ1s yyacTka
Lenu

TepmosiiepHbie
peakuuu. [TIoBropenue:
MarnuTHo€ 1ojue

http://class-fizika.ru/

http://class-fizika.ru/

89

DneMeHTapHbIe
YaCTHUIIBL.
AHTHYACTUILIBI.
JlaGopaTtopHnast pabota
Ne9 o reme «M3yuenue
TPEKOB 3aPsHKEHHBIX

qacTu1 110 roTOBbIM

http://class-fizika.ru/
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90

91

dororpadusmy.
[ToBTOpenue: Jlen-cTBus
MarHUTHOTO MOJIs

IToBTOpUTENBHO-
00001t ypoK 1Mo
TeMe «CTpoeHue aroma

1 aTOMHOTO SI/Ipay.
[ToBTOpeHue:
DneKTpoMarHuTHas
WUHIYKINS

KonTponbnas pabota
No5 no teme «Ctpoenue
aToMa ¥ aTOMHOTO
sapay

http://class-fizika.ru/

http://class-fizika.ru/

92

Ypoxk-ceMuHap 1o Teme
«DKOJIOTHYECKHUE
MTOCJICACTBUS
HCIIOJIb30BAHMS
TEIUIOBBIX, AaTOMHBIX U
THAPOIIEKTPOCTAHIIHI

http://class-fizika.ru/

93

Ypok-ceMuHap 1o teme
«OKOIOTHUCCKHE
MOCJIEACTBUSA
HCIOIb30BaHUS
TEIJIOBBIX, aTOMHEIX U
TUAPOAIEKTPOCTAHLIUI

http://class-fizika.ru/
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94

95

Cocras, cTpoeHue u
MIPOUCXOXKICHUE
CoHEYHO CUCTEMEI

Bonbime mianeTsl
CoHEYHO CUCTEMEI

http://class-fizika.ru/

http://class-fizika.ru/

96

97

Mauieie tena ConHeuHo’
CHUCTCMBI

CtpoeHue, U3Iy4eHHE U
spoatonusa CoiHIa u
3BE3]]

http://class-fizika.ru/

http://class-fizika.ru/

98

CtpoeHue u 3BOTIONUS
Bcenennon

http://class-fizika.ru/

99

100

IToBTOpEeHune
IIPOWJIEHHOT O
Marepuana

IToBTOpEeHHE
IIPOWIEHHOT O
Marepuana

http://class-fizika.ru/

http://class-fizika.ru/

101

102

IToBTOpeHune
IIPOWIEHHOT O
MaTepuana

IToBTOpeHnE
IIPOWIEHHOT O

http://class-fizika.ru/

http://class-fizika.ru/



http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/
http://class-fizika.ru/

marepuaa

OBIIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME 136




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka. 9 xi1.: yueObnuk/A.B. [lepoimkun - M. IIpoda, 2020

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

®dwuzuka. 9xi1.: MeToguueckoe nocoodbue k yueOnuky A.B. Ileppimkun/H.B.
®dunonosud - M. Jlpoda, 2020

CamocrosiTenbHbIe U KOHTPOJIbHBIE pa0oThl. Pusuka 9 ki. A.E. Mapon, E.A.
Mapon. - M. [/Ipoda, 2019.

https://rosuchebnik.ru/
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-
fiziki/?utm_source=yandex.ruutm_medium=organicutm_campaign=yandex.ru

utm_referrer=yandex.ru

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku

https://videouroki.net/

https://school.infourok.ru/

https://100urokov.ru/o-kompanii

http://class-fizika.ru/
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