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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€Ttom QeaepanbHOi padoueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWW, W Ha (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SBISIETCS  CHUCTEMOOOPA3yIOIMMM JUISi  €CTECTBEHHO-HAYYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPEeNOCTaBIsieT HamOoJiee SICHbIE O00pa3ibl MPUMEHEHHs HAyYHOTO METOojIa
MO3HAHUS, TO €CTh CII0C00a MOTyUYeHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEecKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢u3uku Ha YrIyOJIEHHOM YpOBHE TMPEIOJIaraeT YBEPEHHOE
BJIJICHUE CIEAYIOUUMHA KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M MCIOJIb30BaTh HAyUYHBIE JOKA3aTEIhCTBA JIJIS
MOJIYYCHUS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTpeMJICHUs OOydarouuxcsi K HaAyYHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHE YMEHHUUW NPUMEHATH (U3HUECKUE 3HAHUSA U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABJICHUIM 0 BO3MOXHBIX  cepax  Oyayuieit
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3yuyeHUIO (U3UKK Ha
yIrIyOJl€HHOM YpOBHE B paMKaxX COOTBETCTBYIOUIMX Hpoduieil oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHne 3TUX IieNied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsl W UCHOJB30BaHUS (PU3MUECKUX MOJIE]eH, BKIIOYas TBOPYECKHUE U
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkne BEIUMYUHBI, BBIIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CocOoObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIETOBaHMsI, aHATTM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIENIaTh BBIBOJIBI,

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYECcKO HAYKH.



Ha wusydenune ¢wmsuku (yriryOn€HHBIM ypOBEHb) Ha YPOBHE OCHOBHOT'O
obmrero oO6pazoBanmsi oTBOAUTCS B 9 Kimacce — 99 wacos (3 waca B HeZeo).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl OMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUUECKOTO JBUKECHMUS.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, POCKINHU BEKTOpa. Paanyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSIMOJIMHEWHOE JIBM>KeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa PU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOogHoTrO mMagenus. OneITel I anmuiest.

['paduyeckas uHTEepHpeTalusi YCKOPEHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
IepEMELICHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUS.

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

JIBMKEeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
M 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIE€MCTBYIOIIASA CHIIA.

ITepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperunii 3akoH HprotoHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymwm u nogbéMHas cuna KpbuUla. COBpPEMEHHBIE JIETATEIbHBIC
ammaparbl, CyJa HAa MOJABOAHBIX KpPBUIbSAX, AHTHKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWJISX. J[BMyKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE Tel BOKPYT
IpaBUTAIIMOHHOTO TIeHTpa (B ToMm uucie tianetr Bokpyr Comuna). IlepBas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTw.

Nmnynec Ttema. W3menenme wummynbsca. Mmnynsc cunbl. Yrpyroe u
HEYIpPYroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cumil TSXKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruM U padoThl. [loTeHInanpHas YHEPTUs Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTou npyxuHsl. Kunetnueckas



sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH W3MEHEHHS U COXPAHEHUS
MEXaHHYECKOU JHEPTUH.

Jemoncmpayuu.

HabGmrogenne MexaHMYeCcKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCYETA.

CpaBHeHUE MyTe M TPAeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanrie Npru3HaKOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HaGmronenue nBM>XeHHs Tella 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUN, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUH OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

HabGnronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEHCTBYIOIIEH HA HETO CHUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJIEUCTBUU TEIL.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBUKEHUU.

[lepenaya uMItysabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBanHus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO HEYITPYTrOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUU.

Hab6nronenmne peakTUBHOTO ABUKECHUSI.

CoxpaHeHue dHEePTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue SHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

KoHcTpynpoBanue TpakTa sl pa3roHa W JalbHEMIIEro pPaBHOMEPHOIO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKa WM JIBHKEHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU NMPU PABHOYCKOPEHHOM JBIKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanre NBIKEHUS Tella, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.



Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIONICH B MPYKUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella 1O
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIuuTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
BoinyxieHHbIe KoseOanus. Pesonanc.

MareMatnyeckui U NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruv mnpu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BoOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOMCTBA
MEXaHUUYECKUX BOJH: uHTEepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u oTpakeHHE 3ByKa. ' pOMKOCTBH 3ByKa U BBICOTA
ToHa. Pe3zonanc B akyctuke. WHppa3Byk u ynbrpasByk. Hcnonbs3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGmronenne koneGaHuii Tem TMOJA JCUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYXKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Hab6mronenue uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOJIBI.

Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHU MaTeMaTUYECKOTO MasITHHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH Tiepuoja KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOa KOJICOAHHUM NMPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuil Tpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl Tpy3a.



OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus CBOOOHOTO MaCHHUS.

Pazgea 10. DneKTpoOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIEe.  OJJEKTPOMarHuTHele  BOJHBL.  CBOMCTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBA3b.

DIneKTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U TUPpaKIus.

Jemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimol.

N3yueHne CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeneHne ONBITOB MO HAOMIOJEHNIO MHTEPhEepEeHIINH U TU(PaAKIINKU CBETA.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlydeBass MOJenb CBETa W TeOMETpUYECKas onTuka. VICTOYHHMKM CBeETa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoenue
M300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH rnpenomiieHus: ceera. [lomHoe oTpakeHue cBeTa.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xonm usywyerd B JuH3e. Popmyna TOHKOM JuH3BL llocTpoeHwme
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Teleckomna. [ma3, Kak oOnTHYeckas cucrema.
bim30opykocTh M 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

[IpssmonuHeHOEe pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B cobuparoiieil JnH3e.

XoJ Jiy4er B pacCEUBarOLIECH JIMH3E.



[Tomyuenue n300pakeHNuid ¢ TOMOIIBIO JINH3.

[TpuHuun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Tonyuyenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHS CBETOBOTO Jyda OT yria
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH yTJIa IPEJIOMIICHHS OT yIJIa MaJEHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenne (POKYCHOTO pPacCTOSHUSA M ONTHYECKOM CHIIBI COOMpArOIIei
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETa MPEIMETOB MpPU UX HAOIIOJACHUU Yepe3
LIBETOBbIE (DUIIBTPBI.

Pa3gen 12. KBanTOBbBIE SIBJICHHUS.

Onwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuoa monmypacnajga aTOMHBIX sifep. [[ercTBue paanoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peakunu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAacCOBOrO YHUCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlepHas »HEpreTHka.
DKoJIoTUYecKHe MpoOIEeMbI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrekTpbl U3Ty4YEHHUS U TTOTJIOIICHUS.

CnekTpbl pa3InyHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTrunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus nzmydeHust IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomel u onvimel.

Hab6nrogeHune CruioniHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY IIYTH
(no dotorpadusam).



H3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAIOMINI MOTYSTb TIPEIHA3HAYECH ISl CHCTEMAaTU3alun
U O00OOmIICHWS  TMPEAMETHOTO  COACpXaHWUS W  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKy yriayOnEHHOTO YpOBHS, a
TaK)Ke ISl TIOJITOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY IO (hU3HKE.

B mpouecce wu3yueHus MAHHOTO MOIYJS pPEAIM3YIOTCA W TOJy4aroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥  METalpeIMETHBIX pe3yJbTaTOB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTHU: OOBSCHEHUE U ONMCAaHUE SBJICHUI HA OCHOBE
npuMeHeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKECHUE
TUTIOTE3, MMOCTAHOBKA I[N W TUTAHHUPOBAHWE HMCCIICIOBAHUS, aHAIN3 JaHHBIX U
MOJIyYeHHUE BHIBOJIOB).

[IpeanoututenbHO (HOpPMOM OCBOEHUS MOJIYJSL SIBIAETCS TPAKTHKYM,
mporpaMmma KOTOPOTro BKIIIOYAET:

pereHne 3amad, OTHOCSIIMXCS K pa3IMdHBIM pa3feliaM W TeMaM Kypca
(GU3UKHY, B TOM YHCTIE 3a71a4, HHTCTPUPYIONTUX COACP’)KaHUE Pa3HBIX Pa3eiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOUYAsi paOOTHI M OMBITHI U3
MepeyHe K paszfenaM Kypca) B YCIOBHUSX CaMOCTOSTEIBHOIO IJIAHUPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHHS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O E€CTECTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WM MHANBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTHYECKON pabOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (u3MKe, a TaKke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOT0;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJbTYPHI,

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIHI;

pa3BUTHE HAY4YHOM JHO003HATEILHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MaCHOrO TIOBEJCHUSI Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKHM U TEIUIOBBIM O0OOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejIoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o [)IKon02Uu"eCK020 6OCNUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JaCTH OKpy)Karomieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOILIEH CpeIbl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed ux
pelieHus;

e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAlOLIyl Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NECHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1jornyeckue aefcTBus:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KITaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TPOIIECCOB, JIeNaTh BBIBOJbLI C HCIIOJB30BAHUEM JCAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMIPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OILICHMBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATH BOZMOXKHOE JalIbHEIIee pa3BUTHE (HU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaumeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C yUETOM MPEIJIOKEHHON yaeOHOM (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTesneM Uik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMalbHYIO  (QOpMy  MpeACTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECJIOXKHBIMHU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJIEeHHs ydyeOHOro maTepuaina, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AUAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOIMYHO TMPEACTABIATh PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI IPH peIIeHNH KOHKPETHOU (hrU3NYECcKOi TPOOIEMBI;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJCHAMHU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusanus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYyATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pEIIeHUS (PU3NYECKOW 3aaqd WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJIKBaTHYIO OIICHKY CUTYyaIluu U TIpe/jIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOTO HCCIEAOBAaHUS WIIM TPOEKTa) HA OCHOBE HOBBIX O0OCTOSTEILCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IeJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJ€ CIopa WIH ITUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MIPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

MHNPEJIMETHBIE PE3YJIBTATBI
K xonimy oOydenuss ¢ 9 kaacce mpeaMETHBIE pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:



UCITI0JIB30BAaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUYKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, WH(QpPa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTTC€HOBCKOE
U3y4YEHHE, IIKaJa JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETA, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIOLIEHUs, alb(a-, Oeta- U ramma-
U3ITyYEHHsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKA) U CUMBOJUYECKUN
S3BIK (PU3UKHU TIPU PElIeHUH YIeOHBIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE JIBUJKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE,
cBOOO/IHOE TMaJIeHUE TeJ, [BWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojeOaTrespHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYK/ICHHbIE
Kojie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, UHTepdepeHIrs U JUPPaKIUs BOJIH), NPAMOJIMHEHHOE paclpoCTpaHEHHE,
OTpa)XKEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPAKCHHE CBETA,
pa3jokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IYy4YeHHUs]) 1O ONHCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBICHUE;

pacno3HaBaThb  NPOSBICHHE  HM3YYEHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (PU3MYECKUE SBICHHS B MPUPOJE: NPHIUBBI U
OTJIIUBBI, ABWKEHUE TIaHET CONHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHHUE, CEHCMHYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOoe
NEHUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HW3IyYEHHU,
€CTECTBEHHbI PAaJIMOAKTUBHBIA (OH, KOCMUYECKHE JIy4yd, pPaTUOAKTUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4yeOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHIA;

OMKCHIBATh HU3YYEHHBIE CBOMCTBA TeNl W (PU3UUECKHUE SIBJICHUSA, UCIOJIb3YS
¢u3nueckue BeNMYMHBI (CpeHSiE W MIHOBEHHAas CKOPOCTh Tella IpH
HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, IMEPEMENIEHUE NPU PaBHOYCKOPEHHOM
NPSIMOJIMHEWMHOM  JIBMDKEHUM,  YIJIOBass  CKOPOCTh,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CUJjla TSHKECTH, YCKOPEHHUE CBOOOIHOTIO
NaJIeHus!, BEC Tella, LEHTP TSKECTU TBEPIOrO Tesa, UMITYJIbC TeJa, UMITYJIbC CHUIIbI,
MOMEHT CHJIbI, MEXaHHUeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJIHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS SHEPTUS CKATOU MPYKHUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHWYeCKas 3HEprus, NEpHoJ M YacToTa
KOJIeOaHM, Mepruoi MaTeMaTUYECKOTO U MPY>KUHHOTO MAsITHUKOB, JIMHA BOJIHBI,



IPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNlb MPEIOMIICHUS
Cpensl), TMpH ONHCAHWW TPABUIBHO TPAKTOBAaTh  (PU3UYECKHIl  CMBICI
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEJIUUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'pahUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3MUYECKHUE SBJICHUS W TPOIIECCHI,
UCITOJIb3Ysl 3aKOH COXPAHEHUsl 3HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpHO3ULMHA CHJI, IPUHLUI OTHOCUTENbHOCTH ['amunes, 3axkoHsl HbroToHa,
3aKOH COXpPAHEHHUsSI UMIIYJbCa, TEOPEMY O KMHETHYECKOM »Hepruu, 3akoH I'yka,
3aKOH bepHyim, 3aKOHBI OTpak€HUS U NPEJIOMIICHUS CBeTa, (OPMYJly TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEIIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S/Ipa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHMCEN IPH SAEPHBIX PEAKIUAX, IPH 3TOM
pa3anyaTth CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJEIN PEATbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIICNIATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUH, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBACHATh (PU3NYECKHUE SIBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallMii IpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAUECTBEHHbIE 337aud, B TOM YHCJIE TPEOYIOIIHUE YHCICHHOIO OLIEHUBaHUS
XapaKTEPHBIX 3HAYECHUUA (PU3UYECKHX BEJIUYHUH, [IPU STOM BBIOMpATH aJIEKBATHYIO
(Gu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTpAaUBaTh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU M3 2—3 IIaroB C ONOpPON Ha HW3y4YCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pellaTh Pacy€THBIE 3a/layu MO M3y4aeMbIM TeMaM Kypca (U3UKH,
BbIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(bopMyJ1, CBA3BIBAIOLINX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEILICHHE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIH H30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEUIeHUs 3aJaud, MCIOJIb30BaTh
CIIPABOYHBIE JaHHbIC, IPUMEHATh METOJbl aHAJIN3a Pa3MEPHOCTEH, UCHOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, MNPOBOJUTh  MaTeMaTHYECKUE
npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
¢bu3nyecKoil BETUYMHBI U OMNPEACNATh Pa3MEPHOCTh (U3MUECKON BEJIMYHUHBI,
MOJIYYeHHOMW MPU PELICHUH 3a]1auu;

pacno3HaBaTb MNpPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
buznyecKux METOAOB, W NpeljIaraTbh OPUEHTHUPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAHWM  WUCCJENOBAHMS  PACHO3HABaTh  MPOBEPSEMOE  IMPEAINOJI0KECHHE
(rumoTe3y), OLIEHWBATh IPABUIBHOCTh IMOPSAKA IPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH,
3aKOHA COXpaHEHMsS HMITYJIbCca, NEHCTBUE 3akoHAa bepHyIM W BO3HUKHOBEHHE
NOAbEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IE€pUoAa KoJieOaHUN MPYKUHHOTO
MasTHUKa OT MAacChl Ipy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJbIX KOJeOaHUM, MPSMOJUHEWHOE paclpoOCTpaHEHUE CBETA,
pas3ioxeHue Oeoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paXEHUS B MJIOCKOM
3epKajie ¥ CBOMCTB M300pa)KeHUs MpeaMeTa B COOMparoliel JIuH3e, HaOI0eHue
CIUIOUIHBIX M JIMHEHYATBIX CIEKTPOB U3NyudeHHUs ): (HOpPMYIUpOBaTh MPOBEPSIEMOE
npeanosjoxkeHue (TUMOTE3y) O  BO3MOXKHBIX — Pe3ysbTaTax  HaOJIIOJCHUMH,
CaMOCTOSITENIFHO COOMpaTh yYCTaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpeqHee 3HAYeHHE U3MEpPSAEMON BEIMYMHBI M ONpEAessss MOTPEIIHOCTb
pe3yJabTAaTOB MPSIMBIX H3MEPEHUM, OOOCHOBBIBATH BBHIOOP CIOCOOA H3MEpPEHUS
(M3MepUTEILHOTO PUOOpPa);

IPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla IpPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJIHOTO
NajeHus, KECTKOCTb  MPYXKUHBL, KOAI(POUUUEHT TPEHUS  CKOJBKEHMS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJieOaHui
MaTEeMaTHUeCKOTO0 W TNPYXHHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomeil JUH3BI W €€ ONTWYeCKas CHia, pPaJuoaKTUBHBIN (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb H3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
OKCMEPUMEHTAIbHYI0O  YCTAaHOBKY, BBIYHMCISATH  3HAYCHHE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYUYECHHBIE PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH HKCIEPUMEHTAJIbHBIE MCCIIEOBAHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBHCHUMOCTH IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIXKEHHUH 0O€3
HAYaJIbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT CHIIBI
HOPMaJBHOTO JaBJICHUS, MEpHOJa KOoJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWUTH, OIpeleJeHHE YCKOPEHUs CBOOOAHOrO NAaJCHHUS, HCCIEJOBaHHE
U3MEHEHHUSl BEJIMYMHBI U HaIpaBJiICHUs WHAYKIIMOHHOTO TOKa, 3aBUCHUMOCTH YIJia
OTpaXEHHUs CBeTa OT yria TMaJCHHUsA, yria MNPEIOMJICHHS OT YIJia MaicHHUs
CBETOBOTO JIy4a, HCCIEAOBAHHWE TPEKOB: HM3MEPEHHE OJHEPTrUU YAaCTHUIBI IO
TOpPMO3HOMY MyTH (1O ¢GoTorpadusiM)): COBMECTHO C yuuTeaeM (pOpMyITHpPOBATH
3aJa4y U TUIIOTE3y MCCIIEeI0BaHUs, CAMOCTOSTENIbHO MJIAaHUPOBATh HCCIEAOBAHNE,
CaMOCTOSITENIFHO COOUpPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, IIPEICTaBIAThH



MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYMH B BUAE TaOIULl U TpaduKoB,
OLICHMBATh NOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pE3yJIbTaTaM UCCIIEI0BAHHUS;

cobmoaTh mpaBuiia Oe30MacHOro Tpyna Ipu padboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha UX OnucaHus (B TOM
YyHUCle: CHUAOMETP, NAaTYMKUA TOJOKEHHS, PACCTOSHUS M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEPUCKOIN, (¢oToanmapaT, MHUKPOCKOI, TEJIECKOI, OINTUYECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), Ucronb3ys 3HAHUA O
CBOMCTBAaX (PU3MUECKUX SBJICHUN U HEOOXOAUMbIEe (PU3NUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelieHnn Yy4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI ISl MOCTPOCHHUS
n300pakeHU B MJIOCKOM 3epKajie U coOuparoIien JuH3e;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KMU3HHU A1 OOECredeHUs
0€30MacHOCTH MpPHU OOpAIlEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMM,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPELE;

OCYULIECTBJISAThH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYSI OMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUN H
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHAbl, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIU U3 OJJHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOrO COJAEpXkKaHUS, IMyOJIHYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MIPU
OTOM TPAMOTHO HCIMOJb30BaTh HM3YYECHHBIM NOHATUWHBIA anmapar H3y4acMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMIpe3eHTalue ¢ y4éToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HauMmeHoBaHHe
(undposBbie)
n/ pa3aesioB U TeM Bceer Konrposbubl = IlpakTuuecku
oOpa3oBaTeJIbHbI
n NporpamMmbl 0 € padoThl e padoThbI
e pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
MexaHn4ecKkoe
JIBIDKECHUE U
1.1 19 2
CIIOCOOEBI €ro
OIMCAHUS
BzaumopeiictBue
1.2 18 4
TEN
3aKOHEBI
1.3 12 1 2
COXpaHEeHUs
1.4 PaBsHOBecue Ten 4
Utoro no pazneny 53

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

2.1

Mexannueckue
KOJICOAHUA U BOJIHBI

Hroro no pazneny

8

8

Pa3ne 3. DjieKTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1

DNeKTPOMarHuTHO
€ moJje u
ANEKTPOMArHUTHBIE
BOJIHBI

Hroro no pazneny

Pa3nen 4. CBeToBbI€ IBJICHUSA

4.1

3aKOHEBI
pacmipocTpaHeHus
CcBeTa

4.2

4.3

JIMH3EI 1
OIITHYECKHE
prOOpbI
Paznoxenue
Oejoro ceera B
CHIEKTP

Hroro no pazneny

18




Pa3znea 5. KBanToBbIe IBJeHUA
Ucnyckanne n
51 [IOIJIOLIIEHUE CBETA 4
aTOMOM
CtpoeHue
5.2 P 5
aTOMHOTO sijIpa
5.3 SnepHbie peakuu 7 1
Hroro no pazaeny 12

Paznen 6. IlloBTopuTte/ibHO

6.1 [ToBTOpEeHUE

-0000IaomMii MOYJIb
1

Hroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

1

99 8




9 KUIIACC

KoauuecTBO 4acoB

Ne -
€Ma ypoka KoHTpo/bHbIe
n/n Bcero P
padoTsI
1/1 CrniocoOsl onucanust [BUKeHHs TOUKU. CUCTEMBbI 0TCUETA
2/2 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKECHUE. 1
3/3 [lepemerieHue u CKOPOCTh IPU PABHOMEPHOM IMPSMOJIUHEHHOM 1
JBM>KEHUH T10 MIIOCKOCTH.
4/4 Pemenue 3agau no reme «PaBHOMEPHOE MPSIMOJIMHEUHOE 1
JIBUKCHHE)
5/5 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBIKEHUS. ClI0XKeHne
IBWKECHUH. 1
6/6 Pemenue 3a1a4 Ha OTHOCUTENBHOCTD JIBHXKEHUS 1
717 HepaBHOMepHOE ABMKCHHE. 1
8/8 PaBHonepemenHoe aBmwxkenue. I'paduyeckoe onucanne
PaBHONIEPEMEHHOTO JIBUKCHHUS. 1
9/9 Pemienue ananuTu4eckux 3az1ad rno reme «PaBHonepeMeHHOE
TIBUKCHHE) 1
10/10  Pemienue rpaduueckux 3aaay o reme «PaBHOMEepeMeHHOE
TIBUKCHHE) 1
11/11  KowuTtponbHas padora Ne 1 mo Teme «IIpsimonHeiiHoe
JABHKEHU . 1 1
12/12  JIBuwxeHue Tena ¢ yCKOPEHHEM CBOOOJHOTO A ICHHS. 1
13/13 | Pemienue 3a1a4 1o Teme «J{BrKeHHE Tella C YCKOPSCHHEM
CBOOOTHOT'O TaJICHUS. 1
14/14  KpusonuHeiHOe qBMKeHHUE. [[BIOKEHHE Tena, OPOIIEHHOTO 1
TOPU30HTAIIBHO.
15/15  JIBwxeHwue Teia, OPOIICHHOTO MO/ YIJIOM K TOPU3OHTY.
16/16  Pemenue 3ama4 o teme «KprBOJIMHEHHOE ABHKECHHE) 1
17/17  PaBHOMepHOE JABMKEHHUE MO OKPYKHOCTHU. BennuuHsl, 1
XapaKTePU3YIOIINE IBUKCHHE Tella 110 OKPY)KHOCTH.
18/18  Pemienue 3a1a4 o Teme «PaBHOMEpHOE TBUKECHUE 110 1
OKPY>KHOCTH.
19/19 = KounTposbHas padora Ne 2 o teme « KpuBoJinHeiiHoe 1 1

ABHKCHUE).




20/1 | WuepumanpHas cuctema orcuera. [lepBblii 3akon HproToHa 1

21/2 Cuua. Bropoii 3akon Hetotona. Bzaumoneiicteue Ten. Tpetuit 1
3aKkoH HploTOHA.

22/3 | Pemenue 3a1a4 0 IBM)KEHHE Tela MO ICHCTBUEM HECKOJIBKUX 1
CHLIL.

23/4 JIBr>KeHue Tesa MmoJi ACHCTBUEM CHUIIbI TPEHUS.

24/5 JIBH>KEHUE CBSI3AHHBIX TEIL.

25/6 | JluHaMuKa paBHOMEPHOTO JBMIKCHUS MAaTEPUATILHON TOUYKH I10 1
OKPY>KHOCTH.

26/7 | Pemenue 3aga4 1o teme «JlMHAMHKA PABHOMEPHOTO JIBUYKECHHSI 1
MaTepUATbHON TOYKH 110 OKPYKHOCTH.

27/8  Bec Tena, IBHKYIIETOCS C YCKOPEHUEM. 1

28/9 Pemtenue 3amay o IBUKEHUY TeJIA 110 HAKJIOHHOM IUIOCKOCTH. 1

29/10  OOGoOGieHue Mo Teme «JuHamuKa» 1

30/11 KourpoabHasi padora Ne 3 o teme «Iunamuxar. 1

31/12  Cubl BCeMHPHOTO TATOTEHHS. 3aKOH BCEMHUPHOTO TATOTCHUS. 1

32/13  Pemenue 3a1a4 10 TeMe «3aKOH BCEMUPHOTO TATOTCHUS 1

33/14  JIBuxenue rutaHet. ICKyCCTBEHHBIC CITYTHUKH 1

34/15  Pemenue 3a1a4 110 TeMe «MCKyCCTBECHHBIC CITYTHUKHNY 1

35/16  Comneunas cuctema. CTpoeHHE U 3BOIIOLKUSA BeeneHHO. 1

36/17  Pemenue 3amau. 1

37/18 KourpoabHasi padora Ne 4 o Teme «3aK0H BCEMHUPHOT0 1
TArorenus. MckyccTBeHHbIE CIIYTHUKH 3eMJTI.

38/1  HWmmynbc. M3MeHeHHE UMITYIbCa MaTEPUATBHON TOUYKH 1

39/2 Cucrema ten. 3aKOH COXpaHEHUS UMITYJIbCa. 1

40/3 PeakTuBHOE IBUKEHHE. 1

41/4  PeuieHue 3a7a4 HA 3aKOH COXPAHEHHS HMITYIIbCA. 1

42/5 O6miee onpeenieHne MeXaHUn4ecKon paboThl. MOIIHOCTD. 1

43/6 Pemenue 3anay mo teme «Mexanuueckasi pabora. MoIHOCTBY. 1

4417 Kunernueckast 1 moTeHIMaNbHas YHEPTUS. 1

45/8  Pemenue 3a1a4 no TeMe «MexaHUUeCcKast SHEPTUs». 1

46/9  3aKkOH COXpaHECHHUS MEXaHHUYEeCKOi dHepruu. Vi3aMeHeH!s SHEPTHUH. 1

47/10 | Pemrenue 3ama4 mmo TeMe «3aKOH COXPAHEHHUS MEXaHUIECKOMN 1
SHEPTUN».

48/11  Peurenue 3a/1a4 Ha MPUMCHEHHE 3aKOHOB COXPAHCHHUS HMITYJIbCA U 1
SHEPIUH.

49/12  KourtpoJabHasi padoTaNe 5 mo Teme «3aKOH COXpaHEHHs 1
HMIIYJIbCA. 3AKOH COXPAaHEHHSI MEXAHNUYECKOI IHePrumn».

50/1  PaBHoBecue Tena. MOMEHT CHIIBI. 1

51/2  VYcnoBus paBHOBecusi TBEPIOTO TeJa. 1




52/3

[IpuMeHeHue yCIIoBHM paBHOBECHS IIPU PELICHUU 3aa4 CTATHKHU.

53/4 Pemenue 3amay mo reme «CraTtukay. 1
54/1 Mexanunueckue koneOanus. Beanuunsl, XapakTepusyromme 1
KOJIeOaHUsI.
55/2 [IpeobOpazoBanue SHEPTUU TPU MEXAHUUECKUX KOJICOAHHUSX. 1
56/3  Pemenue 3ama4 o TemMe «MassTHUKHY. 1
5714 MexaHW4YeCKHUEe BOJTHBI. 1
58/5  3Byk. XapaKTepHCTUKHU 3BYyKa. 1
59/6 Pemenue 3amau mo reme «3BYKOBBIC BOTHBIY. 1
60/7 Pemenwue 3ana4 mo Teme «MexaHUYECKUE KOJICOAHMS U BOJTHBDY. 1
61/8  Koumponvnasa pavoma Ne 6 no meme «Mexanuueckue 1
KONleOaHUuA u 80IHbLY
62/1 [TepeMeHHBIH 3NIEKTPUYCCKHUIA TOK 1
63/2 CBoOoaHbIC JIEKTpOMArHUTHBIC KoJieOanus. KonedaTeapHbIi 1
KOHTYP.
64/3 DNeKTpOMarHuTHEIE BOJHBI. CBONCTBA 3JICKTPOMATHUTHBIX BOJIH. 1
65/4 [IpuHIKIIBI PaIMOCBS3U U TCIICBUICHHMS. 1
66/1  Mcrounuku cBera 1
67/2 3aKOH NPSIMOJIMHEWHOIO PaCIpOCTPaHEHUs CBETA 1
68/3 | 3akoH OoTpa)keHUSs CBETA. 1
69/4  3epkano. [ToctpoeHne H300paxeHHs B 3epKaIax 1
70/5 Pemenue 3amau mo teme «OTpakeHUE CBETAY. 1
71/6  IlpemomuieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETA 1
72[7 Pemenue 3amau no reme «lIpenomnenue ceeray 1
73/8  Tlpemomiuenwue cBeTa B mpusme. Jucnepcust 1
74/9  SIBneHHe MOTHOTO BHYTPEHHETO OTPAKEHHS 1
75/10  Pemenwue 3amau no reme «I[Ipenomienue ceera B npusme. [lomHoe 1
BHYTpPEHHEE OTPaKEHUE»
76/11 | Jluu3sl. 1
77/12  ToHKHWE ITUH3BI
78/13 | TloctpoeHHe H300paKeHHH, CO3/1aBAEMBbIX TOHKUMH 1
coOMparomMuMH JIMH3aMHU.
79/14  ®opmysa TOHKOH JIMH3BI. 1
80/15  Pemenue 3amad no Teme «JIMH3bI». 1
81/16 TI'ma3 m 3penne. OnTHYECKHE PUOOPHI. 1
82/17  IloBropenue mo Teme «ONTHKAY 1
83/18 KourpoabHas padoraNe 7 mo Teme «Onruka» 1
84/1 Crtpoenue atoma. OnbiTel Pesepdopra. 1
85/2 [Tornomenue u UCyckaHUEe CBETa aTOMaMH. 1




86/3  CtpoeHue aTOMHOTO sijipa 1
87/4  SlnepHble cuibl. DHEPIUs CBA3M aTOMHBIX SIJIEP. 1
88/5  Pemenue 3ama4 no teme 1
89/6 3aK0oH PaJIMOAKTHBHOTO pacIaja. 1
90/7  TlpaBuia cMeIICHUS. 1
91/8  Snepubic peakimn. TepMosaepHBIEC PEAKIHH. 1
92/9 | Pemenue 3a1a4 1o teme «SlnepHble peakiuny. 1
93/10 DuHepreTHYECKUil BBIXOJ SACPHBIX PEAKIIHIA. 1
94/11 PerHCTpaLEH;I SJIEPHBIX U3JIy4CHUM. BiysHue paioakTUBHBIX 1
W3IYYCHUN Ha KUBBIC OPraHU3MBI.
95/12 ' KoutpoabHasi padoralNe 8 o teme «®u3uKa aroma u 1
aTOMHOTO SIIPa»
96/1 [ToBTrOopenue, o600meHne. Penienne pacueTHBIX U Ka4eCTBEHHBIX
3ana4 o reme "Temnossie nponeccs!”, "KII/ TernnoBbix 1
nsurateneit”, "KI1/] anekrpoycrtaHoBOK"
97/ [ToBTOpenue, 0600menue. Pabota ¢ Tekctamu mo Teme "3aKOHBI 1
coxpaneHus B mexanuke", "CBeTOBbIC SIBIICHUS
98/ Hrorosasi KoHTpoJibHasi pagoTa (Ne9)
99/ AHanu3 UTOrOBOH KOHTPOJILHOH paOOTHI. 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

A.B. TI'paués, B.A. Tloroxes, N.FO. bokoB. ®u3uka 9 kiacc. YueOHUK
JUTSL ydaluxcs o011eo0pa3oBaTebHbIX opranu3anuid, Mocksa, 2019

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. I'pauer A.B., Iloroxer B.A., bokoB IL.}O. ®uszuka -9. YueOHUK.-
M.Benrtana — I'pad. 2019.

2. I'paueB A.B., IToroxes B.A., bokos IL.1O., BumnskoBa E.A. ®u3nka —
9. Pabouas terpanp Nel.

3. Caitit wu3parenbctBa «Bentana-I'pad»,pazgen: Meroguueckas
noaaepxkka. @uzuka. (A.B. I'paues, B.A. [Toroxes, A.B. CenuBepcToB).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPChI
CETU UHTEPHET

Enunas xomnekuus mudpoBbix 00pa3oBaTeabHbIX pecypcoB http://school-
collection.edu.ru/

HNuTepecHbie MaTepuaibl K ypokaMm (GU3UKH, TECTHI IO T€MaM, HATJISTHbIC
nocobust K ypokam http://class-fizika.narod.ru

BuaeoomnsiTel Ha ypokax http://class-fizika.narod.ru

DnekTpoHHbIe yueOHUKH o (usuke http://fizika.ru

bubnuoreka - Bcé o npeamety ¢usuka http://prosckolu.ru

Buneoypoku o ¢usuke http://interneturok.ru/ru

CalT JyIsl MOATOTOBKH K aTTecTanuu www.fipi.ru



