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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00Opa30BaTENIbHON MPOTpamMMbl, MPECTaBICHHBIX B
OI'OC 000, a Takke ¢ ydé€roM QenepalibHONM paboueid MporpamMMmsl
BocnuTanus u KoHuenuuu npenojaBanus yueOHoro npeamera « Duznkay.

Copepxanue mnporpamMMbl 1o (U3HMKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHO-HaYyYHOW T'PaMOTHOCTH OOYYAIOMIMXCA M OPraHu3alfi0 U3y4YeHUs
¢u3MKu Ha JeATeNbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke y4yuThIBAIOTCS
BO3MOXHOCTH y4deOHOro mnpeamera B peanusanuu tpeboBanuiit ®I'OC OO0 k
[UIAHUPYEMBIM JIMYHOCTHBIM U METaNpeAMETHBIM pe3ysibTaTaM OOy4eHHs, a
TaK)K€ MEXIIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O O0IIero 00pa30BaHusl.

[Iporpamma 1o (¢Qu3uke ycTaHaBIMBAaeT pachpeferIeHrue y4eOHOTo
MaTepuaga Mo rojam oOydeHus (mo Kiaccam), MpeasiaraeT NPUMEPHYIO
MOCJIE/IOBATEIbHOCTh W3Y4YEHUST TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUSA
PEIMETHOTO COJIepKaHUS U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yUarommnXxcs.

[Iporpamma mo ¢usmke paspaboTaHa C IeJbI0 OKa3aHUS METOIUYECKOMN
MIOMOIIY YYUTENIO B CO3IaHUM paboyeid MporpaMMBbl M0 yueOHOMY MIPEMETY.

®uzrka SBISETCA CHUCTEMOOOPA3YIOMIMM [l €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEAMETOB, TOCKOJIbKY (U3NYECKHE 3aKOHBI JIe)KaT B OCHOBE
IIPOIIECCOB M SBJICHWM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpOHOMHUEH W
¢usznueckor reorpaduei, BHOCUT BKJAJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, TPENOCTaBIseT Hauboliee SCHbIE OOpa3lbl MPUMEHEHUS HAyYHOTO
METO/1a TTO3HAHKSA, TO €CTh CIIOCO0a MOIYYeHHS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKType 0OIIero
0o0pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTHU U
MHTepeca K HayKe Y 00 yJaroluxcs.

N3yuenue ¢Qusukn Ha 0a30BOM ypOBHE TMIPEAINOJaraeT OBJAJCHUE
CJIEIYIOLIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOLUTIMH
€CTECTBEHHO-HAY4YHYI0 TPAMOTHOCTb:

Hay4HO 00BACHATH SBJICHHA,
OLICHNBATDH u IIOHMMAaTb 0COOEHHOCTH Hay4HOrIoO HCCJICAOBAaHUA,

MHTEPIPETUPOBATh JaHHBIC W HKCIOJb30BaTh HAy4YHBIC JIOKA3aTeNbCTBA JIJIS
MTOJTYYEHHUST BBHIBOJIOB.

Hemn wu3yuyeHus (PU3MKK Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
onpeneneHpl B Konnenmuu mnpenogaBaHus ydeOHOro mpeamera «Dus3uka» B



oOpa3oBaTelbHBIX oOpranuzanusax Poccuiickoil @Penepanuu, pearns3yroLInx
OCHOBHBIE 00I1€00pa30BaTENbHbIE MPOTrPaMMbl, YTBEPKAEHHOW pElICHUEM
Komnerun MunucrepctBa npocsemienus Poccuiickoit ®denepanuu (IpoTOKOII
ot 3 nekadbps 2019 r. Ne [TK-4BH).

Ieau u3yyenus pusuku:
pUOOpETeHHE MHTEpeca U CTPEMIICHUSI O0YyYarolMXCAd K HAYYHOMY M3YUYEHHIO
NPUPOABI, Pa3BUTHE HUX HMHTEIJIEKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEM;
pa3BUTHE NPEJCTABICHUNA O HAy4HOM METOJEe IO3HaHUid M (HOPMHPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

(dopMHUpOBaHUME HAYYHOTO MHMPOBO33PEHMSI KaK pe3yjbTaTa HM3yUYEHHS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHUE TMPEACTABICHUM O pOJM (QU3UKU JUIsl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN 0 BO3MOXHBIX cdepax Oyayiiel nmpodeccruoHaabHOM
JESTENBHOCTH, CBA3AHHON C (PU3MKOM, MOATrOTOBKA K JalbHEHIIeMy 00y4eHHUIO

B 9TOM HaIpaBJICHUHU.

JlocTkeHue 3TUX 1enedl mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHHsA  OOECIEUMBAETCS  PEIIEHUWEM  CIEAYIOIIUX  3ajgad:
npuoOpeTeHne 3HaHUN O JAMCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHMUYECKHUX,
TETUIOBBIX, JIEKTPUUECKHUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSIX;
npuoOpeTeHne YMEHHMI ONUCBHIBaTh U OOBACHATh (PU3NYECKHE SBICHUS C
UCIOJIb30BaHUEM IOTYYEHHBIX 3HAHUH;

OCBOEHHE METOJOB PEIICHUs MPOCTEHIINX PaCUETHBIX 3a/1a4 C UCTIOIb30BAaHUEM
¢usnyeckux Mojened, TBOPUECKMX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajady;
pa3BUTHE YMEHMH HaONIONaTh MPHUPOJHBIC SIBJICHUS W BBINOJHATH OIBITHI,
nabopatopHble  paOOTBl M SKCIEPUMEHTAJbHbIE  HMCCIEIAOBAaHUA  C
UCMOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

ocBoeHHe TMPUEMOB paboTel ¢ wuHPOpMalmend (HU3UIECKOTO CONEp KaHMS,
BKJItOYas HMH(OPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (QU3MKU, aHaJIU3 U
KPUTHUYECKOE OlLIeHWBaHUE UH(OpMaLny;

3HaKOMCTBO CO cepamMu IpoeCcCUOHATBbHONU JEATENbHOCTH, CBSI3aHHBIMU C
(U3UKON, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHMKEHHSIX
duznueckon HayKH.

Ha usyuenne gusuku (6a30BbIli ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTcs B 9 kiacce — 102 gaca (3 yaca B Henenro).



[Ipenmaraemsiii B mporpaMMe 1o (pu3uKe mepedeHpb JadopaTOPHBIX padoT
U ONBITOB HOCHT PEKOMEHIATENbHBI XapakTep, y4YUTelb JejaeT BbIOOp
MpOBeJCHHs JTa0OpaTOPHBIX PabOT W OMBITOB C YYETOM WHAMBHIYAIbHBIX
0cOOEHHOCTEW  00y4aroUuIuMxcsi, CHHCKAa JKCIEPUMEHTAIbHBIX  3aJaHui,
IpeJUlaraeéMblX B paMKaxX OCHOBHOT'O TOCYIapCTBEHHOI'0 SK3aMeHa 10 (hr3uKe.



COIAEPKXAHUE OBYYEHUA
9 KUIACC

Pa3nen 8. Mexanuyeckue siBJeHHS.
Mexannueckoe nBHkKeHUe. MarepuanpHas Touyka. (Cucrema oOTCU€Ta.

OTHOCUTENBPHOCTh MEXAHUYECKOIO ABWKEHHS. PaBHOMEpHOE NPSAMOIMHEWHOE
nBwkeHne. HepaBHomepHOoe mnpsMonMHENHOE aABWXKeHue. CpemHsas U
MTHOBEHHAs CKOPOCTH TeJia TP HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOE MNpsiMONIMHEHOe nBHkeHue. CBOOOIHOE
nagenue. Oneitel ["anuies.

PaBHOMepHOE ABMKEHUE MO OKPYX)HOCTH. [lepuos u yactora oOpaiieHus.
JInneliHas u yriioBast CKOpocTh. LIeHTpocTpeMHUTENbHOE YCKOPEHUE.

IlepBeiit 3axkoH Hbrorona. Bropon 3akoH Herotona. Tperuin 3akoH
HproTona. [IpuHUMN Cynieprno3uiuu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJia TPEHUSI CKOJIbXEHUS,
CUJia TPEHUS MOKOSI, IPYTUe BUIbI TPCHMUSI.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
nageHud. JIBmxenue ruianeT BOokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecre MarepuanbHOW TOUKH. AOCOJNIOTHO TBEPAOE  TEIO.
PaBHOBecue TBEPIOro Tena ¢ 3aKpeIUIEHHOM OCBIO BpalieHus. MOMEHT CHUIIbIL.
LlenTp TsoxeCTH.

Nmnynec Ttena. U3meHenue wumnynbca. HWmMnoynbe cuiibl.  3aKkoH
COXpaHEHHUs UMITyJibca. PeakTMBHOE IBMYKEHUE.

Mexannueckass pabora W MOITHOCTh. PaboTa cHI TSKECTH, YIPYTOCTH,
Tperusi. CBsi3b dHepruu u padoThl. [loTeHnManbHas dHEprust Tena, MOJHSATOTO
HaJl NOBEPXHOCTHbIO 3emiM. [loTeHuuanbHass »HEpPrus CKaToOu IPYKUHBIL.
Kunernueckas sneprus. Teopema 0 KHHETUUECKOM 3HEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUM.



Jemoncmpayuu.
HaGmioneHne MeXaHMYeCKOro JBIKEHHUSI Tela OTHOCHUTENIBHO pPa3HbIX Tell

OTCUETa.

CpaBHeHME NyTel MW TPACKTOPUM JIBUKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEIIBHO PAa3HbIX TEJ OTCYETA.

N3Mepenne CKOpOCTM W YCKOPEHUSA  MPSIMOJIMHEUHOTO  JBHXKCHUA.
HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGmionenue 1BUKEHUS Teja M0 OKPYKHOCTH.
HaGmonenre MexaHM4eCKUX SBJICHUM, MPOUCXOASAIIMX B CUCTEME OTcuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHHH OTHOCHUTEIBHO

KabuHeTa (HU3UKU.

3aBUCHMOCTb YCKOPEHHUS TeJIa OT MACChI TeJa U IEHCTBYIOIIEH HA HETO CUJIBL.
Habmronenue paBeHCTBa CHII IIPU B3aUMOJICHCTBUM TEJI.

WN3menenne Beca Tejaa NpU YCKOPEHHOM JBHUYKEHUHU.

[lepenaua umirynbca npu B3aUMOJIEHCTBUH Tell.

[IpeoOGpa3oBanus  SHEpPrUM MPU  B3aUMOJECUCTBUM  TEIl.

CoxpaHeHue UMITyJIbca MPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue wuMMyJbca TMpU  aOCONIOTHO  YNPYrOM  B3aUMOJCHCTBUMU.
Habmronenmne peakTHBHOTO ABMXKEHUS.

COXpaHeHI/IC MEXaHUYECKOM OQHCPI'UHU IIpUu CBO6OI[HOM IHaacHuH.
COXpaHeHI/IC MEXaHUYECKOU OHCpIrun IIpU OBHKCHHUU TCJIa II0A I[GﬁCTBHCM

PYKUHBI.

Jlabopamopnuie padbomot u onvimel.
KonctpyupoBanue Tpakra njisi pa3roHa W JaJbHEWIIEr0 PaBHOMEPHOIO

JBVDKEHUS IIapUKa WU TEJICKKHU.
OmnpeneneHne CpeTHe CKOPOCTH CKOJIBKEHUsS OpyCcKa WU JIBM)KCHUS IIapHuKa
110 HAKJIOHHOM ITJIOCKOCTH.

OnpeneneHue yCKOPEHHs Tejda IMPM PaBHOYCKOPEHHOM JIBMOKEHUHM TIO
HaAKJIOHHOM MJIOCKOCTH.

HUccnenoBanne 3aBUCUMOCTH MYyTH OT BpPEMEHU IIPU PABHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJabHOH CKOPOCTH.



[IpoBepka rumoTe3bl: €clu MPU PAaBHOYCKOPEHHOM JBIDKEHUHU 0€3 HadaabHOU
CKOPOCTH TYTH OTHOCSTCS KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccrnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJBKEHHUS OT CHIIBI HOPMATBHOTO
JaBICHHUS.

Onpenenenue ko3¢ dulreHTa TpPEeHUS CKOJIbYKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThI CWIBI TPEHUS TPU PABHOMEPHOM JABI)KCHHU Tela II0
TOPU30HTATBHON TOBEPXHOCTH.

Omnpenenenne paboThl CUIIBI YIPYTOCTH NPHU MOABEME Ipy3a C HCIOIb30BAHUEM
HETIOJIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydenune 3akoHa COXpaHEHUS SHEPTUM.
Pa3zgea 9. Mexannueckue KoJ1e0aHUA U BOJTHBI.
KonebarensHoe nBmwxkeHue. (OCHOBHBIC XapaKTEPHUCTUKH KOJICOAHU:

NepuoJi, 4acToTa, aMIUIUTyAa. MaTeMaTH4ecKuid M TPYKUHHBIA MAasTHUKH.
[IpeBparenue sHepruy MpU KOJaeOaTETLHOM JIBH)KCHUH.

3aryxaromue kosebanus. BpiHyXkaeHHbIE — KoneOaHus.  Pe3onaHnc.
Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHMYECKUX BOJIH. [IpomonpHbIE |
MonepeyHble BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ pachpOCTpaHEHUS.
MexaHn4yecKkue BOJIHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.
HaOnronenne xoneOaHuii Te II04 HEHCTBUEM CHJIBI TSKECTH W CHJIBI
YIOPYTOCTH.
HaGmonenne komebaHmii Tpy3a Ha HUTH W Ha TIPYXKHUHE.
HaOnronenue BBIHYKICHHBIX KoJIeOaHUit 51 pe30oHaHca.
PacnpocTpaneHue NnpoaosibHBIX M MONEPEUYHBIX BOJH (HAa MOJEINH).
HaGmroeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHN PE30HAHC.

Jlabopamopnuie pabomot u onvimel.
OmpeneneHue 4YacTOThl M TIepUojaa KoJeOaHWH MaTeMaTHYeCKOTO MAasTHHKA.

Ornpenenenue 4acTOThI U MEpUOa KoJaeOaHu MPY>KMHHOTO MasgTHHUKA.
HccnenoBanne 3aBUCUMOCTH TIEpHO/ia KOJeOaHUid TIOJIBEIIEHHOTO K HATH TPy3a
OT JUINHBI HUTHU.

HccnenoBanne 3aBHCHUMOCTH Tiepuoa KOJeOaHW MPYKWHHOTO MAasTHHKA OT
MAaccChI Tpy3a.



[IpoBepka HE3aBHCUMOCTH NEpUOAa KOJIeOaHWN Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Irpysa.
OnbITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh MEpHoAa KoJIeOaHW MPYy>KUHHOTO
MasiTHUKA OT MAcChl Tpy3a U KECTKOCTH MPY>KHUHBI.
N3mepenune yckopeHHs CBOOOIHOTO TaIeHHS.
Paznen 10. DuekTrpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
OJEKTPOMArHUTHOE TMOJE. DJIEKTPOMarHuTHbIe BOJHBL.  CBoOlCcTBa

QJICKTPOMArdnuTHBIX BOJIH. [MIxana OJICKTPOMArduTHBIX BOJIH. Hcnons3oBaHue
QJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

9J'I€KTpOMaI‘HI/ITHaSI npupona CBCTa. CKOpOCTB cBeTa. BomHOBBIE CBOMCTBA
CBCTaA.

Jemoncmpayuu.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BoHOBEIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimel.
N3ydeHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOUIBLHOTO

TenedoHa.

Pa3zgea 11. CBeToBbIe IBJICHMS.
JlyueBass  Momenb  CBeTa. HUctounuku  cBera. [IpsmonuHeinHoe

pactipoctpanenue cBeta. 3atmeHus Connua u JlyHel. OtpaxkeHue cCBeTa.
[Tnockoe 3epkano. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomiienne cBeta. 3akoH mpesnoMieHusl cBeTta. [lonmHoe BHyTpeHHee
OoTpakeHHe cBeTa. lcmonp30BaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nyweit B smH3e. OnTHyeckas cuctema ¢oToanmapara,
MUKpOCKONa M Teneckona. ['ma3 kak onTudeckas cuctema. bimzopykocTs u
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B cmekTp. OmnbiTel HeiloToHa. Crokenwue
CIEKTPaJIbHBIX 1IBETOB. J(rcnepcus ceera.

Jemoncmpauuu.
[IpsmoniHEHOE  pacnIpOCTpPaHEHHWE  CBETA.

OTtpaxkeHue cBeTa.

[Tonmydyenne wu300pakeHU B IUIOCKOM, BOTHYTOM W BBIITYKJIOM 3€pKaax.
[Ipenomnenue cpera.

OnTuyeckuii CBETOBO/I.

Xon nyudeid B coOuparolleid JIMH3E.

XO0J 1yder B pacCeUBAIOLIEN JIMH3E.

[Tonyuenne n300pa>keHuil C MOMOILIBIO JIMH3.



[TpuHun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKONA.
Mogensb riasa.

Pa3noxenue 0enoro cBeTa B CIEKTP.

[Tonydyenue Oeaoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX LIBETOB.
Jlabopamopnuie padomot u onvimel.

HccnenoBanne 3aBUCHUMOCTH yIila OTPAXXEHUS CBETOBOIO Jiyya OT yrjia

najeHusl.
N3yyenne xapakTepUCTHK H300paKeHUs TNpeIMeTra B IUIOCKOM 3epKale.
HccnenoBanue 3aBUCUMOCTH yIila MPEIOMJIEHUS CBETOBOIO Jy4da OT yrja
najieHus] Ha TPAHULE «BO3AYX—CTEKIIO».

[Tonyyenue n3o0paxeHU ¢ MOMOIIbIO COOUPAIOIIEH JTUH3HI.

Onpenenenne (OKYCHOTO pPACCTOSHMS W ONTHYECKOW CHIIbI coOuparouiei
JIUH3BI.

OnbITHI MO Pa310KEHUIO OETIOr0 CBETa B CIIEKTP.
OmnbITBI TIO BOCHPHATHIO IIBETA NPEJAMETOB TPU HMX HAOIIOJEHUM dYepes

OBCTOBBIC (1)I/IJ'IBTpBI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

Omnsitel Pe3epdopaa u mianetapHas mojaenb atoma. Mogens atoma bopa.
Hcnyckanue u norsiouieHue ceera atoMoM. KBaHTsl. JIMHeYaThIe CIIEKTPBI.

PagmoaktuBHocTh. Anb(da-, Oera- u ramma-uznydeHus. CTpoeHue

aToMHOro  sapa. HykinoHHas  Mozenb  aToMHOro  sigpa.  M3oromsl.
PannoaktuBHbIe peBpanienus. Ileprnon nomypacnana aTOMHBIX sEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUSI 3apsAI0BOIO M MAacCOBOTO YHUCEI.
DOHeprusi cBsI3U aTOMHBIX sanep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CoJiHIa U 3BE3.

Snepnas sHepreTuka. JIeWCTBUS paJMOAKTUBHBIX W3JIYYCHUW HA YKUBBIC
OpraHU3MBlI.

Jemoncmpauuu.
CrexTppl H3JIy4EHUS U MOTJIOUIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTtp Bojopoa.
HaGmomenne TtpekoB B Kamepe Buibcona.
PaGota cuéTunka HOHU3UPYIOMUX U3ITYUCHUH.
Peructpanus u3iaydeHus: IpUPOJHBIX MUHEPAJIOB U MTPOTYKTOB.
Jlabopamopnuie pabomot u onvimel.
HaGnroenre CIuTONIHBIX U JIMHEWYAThIX CIEKTPOB U3TyUCHUS.
HccnenoBanne TpeKOB: MU3MEPEHUE HPHEPTHM YACTHUIIBI 110 TOPMO3HOMY MYyTH (IO

dotorpadusim).



W3mepenne paanoakTUBHOTO (poHa.
IHoBTOpHUTEILHO-00001IAO NI MOYJIb.
[ToBTOpUTETHEHO--00001IATOIITU T MOAYJIb npeaHa3HAuYCH TUTSt

CUCTEMAaTH3allud W OOOOIICHUST TPEAMETHOTO COJIEpKAHUS U  OIbITA
NEeATeNIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (U3UKH, a TaKKe
JUISl TIOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY ASK3aMEHY MO (PU3HKE s
oOy4aromuxcs, BBIOPABIIMX ATOT YY€OHBIN MPEAMET.

[Ipu wm3yyeHUM HTAHHOTO MOJIYJS PEATU3YIOTCI U CHUCTEMATU3UPYIOTCS
BUJIBI JIEATEIIBHOCTH, HA OCHOBE KOTOPBIX OOECIEeYMBACTCS JIOCTHUIKEHUE
OpPEAMETHBIX W METaNpPEIMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB OO0Yy4YeHHs,
dbopmupyeTcst ecTeCTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOJIOB
UCCJICJIOBAHUS SIBIICHUM TTPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSICHSATh
dbu3udeckue SBICHUS, MPUMEHSS MOJyYeHHbIE 3HAHUS, PellaTh 3aJa4u, B TOM
YHUCJIe KaYeCTBEHHBIC U IKCIIEPUMEHTATbHBIE.

[IpuHnMnUanbHO  ACATEIBHOCTHBIM  XapakTep  JaHHOTO  paszjena
peanusyeTrcs 3a CYET TOTO, YTO 00YUAIOIINECS BBITIONHSIIOT 3aJaHUs, B KOTOPBIX
UM TIpeJjiaracTcs:

HAa OCHOBE IIOJIyUYCHHBIX 3HAHMM paclo3HaBaThb W HAYYHO OOBICHITH
dbu3uYecKue sIBJICHUS B OKPYKAOIIECH IPUPOJIe ¥ TTOBCEIHEBHOMN KU3HHU;

UCIIOJIB30BaTh HAyYHBIE METOJIbI MCCIEAOBAHUSA (PU3MYECKUX SIBIICHHH, B
TOM 4YHCJIe JJIS TPOBEPKH TUIIOTE3 W TOJYYCHHUS TEOPETUUYECKUX BBIBOJIOB;
OOBSICHATh Hay4yHbIE OCHOBBI HambOOJiee BaXXKHBIX JOCTHKEHUU COBPEMEHHBIX
TEXHOJIOTHUH, HalpuMep, MPAKTHYECKOTO  HCIOJIb30BAaHUS  Pa3IMYHBIX
HMCTOYHUKOB DHEPrUM Ha OCHOBE 3aKOHA IPEBpAIllCHUS M COXPAHCHHUS BCEX
W3BECTHBIX BUIOB YHEPTUH.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA [NPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3uku Ha ypoOBHE OCHOBHOTO o001miero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTWKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB.

B pesynbrare wu3yueHus (U3MKH Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanuss y oOyuwaromierocss OyayT cQopMHpOBaHBI  CIEAYIOIINE
JUYHOCTHBIE Pe3yJbTaThl B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

— MPOSIBIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nYecKol HAyKH;

— IICHHOCTHOE OTHOIIEHUE K IOCTUKEHUAM POCCUIUCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOT0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— FOTOBHOCTb K aKTUBHOMY yYaCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHUI
buzuky;

— OCO3HAaHHE BAXXHOCTH MOPAIbHO--3THYECKUX NPUHIMIIOB B JEATEIBHOCTU
YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMS:

— BOCIPHUATHE ACTETUYECKUX KadecTB (U3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHWE IIEHHOCTH (U3HUYECKOM HAyKW KaK MOIIHOTO HMHCTPYMEHTA
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJOIMW, BAXXHEHIIECH COCTABJISIOLICH
KyJbTYPBI;

— pa3BUTHE HAy4YHOU JFOO03HATEIHLHOCTH, WHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl  3A0POBbS W  OMOLHMOHAJIBLHOIO
0J1aronosy4us:

— OCO3HaHWe ILeHHOoCcTH Oe3omacHoro oOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TpaBWiI O€30MacHOr0 TOBEACHHS Ha
TPaHCIOPTE, Ha JOPOTax, C AJIEKTPUYECKUM M TEIUIOBBIM O0OpYJOBAaHHUEM B
JIOMAIITHUX YCJIOBUSX;

— cpOpMHUPOBAHHOCTh HABBIKA PEQIIEKCUU, TMPU3HAHUE CBOETO TMpaBa Ha
OIMMOKY M TAKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPy10BOT0 BOCTIMTAHMSA:
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— aKTHBHOE yYacTHE B pPCIICHWHM MPAKTHYECKHX 3amad (B paMKax CEMbH,
oOpa30oBaTeIbHOM  OpraHM3aIlui, Topoja, Kpas) TEXHOJOTHYECKOW |
COLIMAJIbHON HANpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIAC M  (DHU3HUCCKHX
3HAHMMU;

— HHTEPeC K MPaKTUYECKOMY U3yUeHHUI0 IPpodeccuii, CBI3aHHBIX ¢ (U3UKOM;

7) IKOJI0OrH4eCKOro BOCIIMTAHUS :

— OpHEHTalMs Ha MPUMEHECHHE (U3MUYECKUX 3HAHUH JUIA PEIICHUS 3a1ad B
001acTH OKpY’KaoIIeH Cpeapl, IUIAHUPOBAHUSA IIOCTYIIKOB M OIICHKH HX
BO3MOJKHBIX TIOCJICICTBUIN IS OKPYKAIOIICH CPE/Ibl;

— OCO3HaHHE TJIOO0ATBHOTO XapakTepa 3KOJOTHMUYECKHX TPOOJIeM U TyTeH UX
peIIeHus;

8) agmanTanMM K W3MEHSIIOIIHMCSI YCJIOBHSIM COUMAJBLHOW W TPHUPOTHOM
cpeabl:

— MOTpeOHOCTh BO B3aMMOJACHCTBUM TIPU BBIMOJHEHWH HCCIICIOBAHUN H
IPOCKTOB (PU3UYECKON HAMpPaBICHHOCTH, OTKPHITOCTh OIBITY M 3HAHUIM
APYTHUX;

— TMOBBIIICHHWE YPOBHS CBOCH KOMIICTEHTHOCTH 4Yepe3 IMPAKTHUYCCKYIO
JeATEITBHOCTD;

— MOTPeOHOCTh B (hOPMHUPOBAHUN HOBBIX 3HAHHH, B TOM 4YHUCle (OPMYITUPOBATH
UJICH, TIOHSATHS, TUIIOTE3bI O (PU3UIECKUX 00BCKTAX U SBICHHSIX;

— 0CO3HaHME Je(HHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIacTH
176370478

— IUIAHUPOBAHHE CBOCTO Pa3BUTHSI B MPHOOPETCHUU HOBBIX (DPH3NUCCKUX
3HAHUM;

— CTpEMJICHUE aHAJIU3UPOBATh U BBISBIATH B3aUMOCBSI3H IPHUPOJIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BAaHUEM (DH3UICCKUX 3HAHUM;

— OIICHKa CBOMX JICHCTBHHA C YYETOM BJIMSHUS Ha OKPYXKAMOIIYIO Cpeny,
BO3MOYKHBIX TJTOOAJIbHBIX ITOCJICICTBHIH.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBOCHHS TporpaMMbl MO (QU3UKE HA YPOBHE OCHOBHOTO
obmero  obpazoBanmst y  oOywarpmierocss  Oyayr  chOpMHpPOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITIOYATOIIHE MO03HABATCIIbHBIC
YHUBEpCAIbHBIE Y4YeOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIe ACHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUSI.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
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ba3oBble Jioruyeckue JeMCTBUA:
BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKUA OOBEKTOB (SIBIICHUH);

yCTaHABIMBATh CYIIECTBEHHBIH TPU3HAK KIAcCU(UKALUK, OCHOBAaHHUS IS
0000111eHNs 1 CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTM W TMPOTHBOPEUMsI B paccMaTpuBaeMbIX (akTax,
JTaHHBIX U HAOTIOACHHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSM;

BBISIBIIATh TPUYUHHO--CJICJICTBEHHBIC CBSI3M TPHU HM3YUYEHUH (PUIUIECKUX
SBIICHUI M TIPOIECCOB, JENaTh BBIBOJABI C HCIIOJIB30BAHUEM JCTyKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIOYCHHU, BBIABUTATh THUIOTE3Bl O B3aWMOCBSI3AX
(GU3NIECKIX BEITHYUNH;

CaMOCTOSITETTFHO BBIOMpaTh Crocod pemieHust ydeOHOH (u3mueckoi 3amaun
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHHS, BBHIOOp HanOoJee MOIXOSIIEr0o
C Y4€TOM CaMOCTOSITETTLHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBbie ucciaeaoBaTeJIbCKue HeﬁCTBHH .
HNCIIOJIb30BATH  BOIIPOCHI  KaK HCCHGHOB&TGJ’IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA,

MPOBOJIUTh IO CaMOCTOSITEJILHO COCTAaBJICHHOMY TUIAHY OTBIT, HECIIOKHBIM
(bU3UYECKU DIKCIIEPUMEHT, HEOOJBIIOE HCCIeA0BaHUE (PU3NUECKOTO SIBICHUS;
OLICHMBATh HA MPUMEHUMOCTh W JOCTOBEPHOCTb WMH(MOPMAIIMIO, TMOJYYCHHYIO B
XOJI€ UCCJIeIOBAHUS WM HKCIIEPUMEHTA;

CaMOCTOSATEILHO (HOPMYITUPOBATH OOOOIIEHUS ¥ BBIBOABI 1O pPeE3yJbTaTam
IPOBEIEHHOTO HAOJIIOICHMSI, OTIbITA, UCCIIEIOBAHNUS,

IPOTHO3UPOBATH BO3MOKHOE JlajbHENIIIee pa3BUTHE (PUINYECKUX MPOIIECCOB, a
Tak)K€ BBIIBUTATh MPEANONOXKEHUS 00 MX PAa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaXx.

PabGora ¢ undopmanueii:
NPUMEHSTh Pa3IMYHbIE METOJbl, WHCTPYMEHTHl W 3alpOoChl NpPHU TOUCKE U

orbope wuHMOpPMAUM WJIM JAHHBIX C Y4ETOM TMPEIOKCHHOW YUIeOHOM
dbu3uUecKoi 3a1a4un;

aHANMM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HMH(POPMAIIUIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,

CaMOCTOSAITEILHO  BBIOMpATh  ONTHUMANIbHYIO  (opMy MpeICTaBICHUS
uH(OpMAIMN ¥ WJUTIOCTPUPOBATH PEIIacMbIe 3aJa4l HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOU Tpa(uKoi 1 X KOMOWHAITUSIMU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUA:
B X0JIe 00CYXJICHHS yueOHOTO MaTepraa, pe3yJbTaToB Ja00paTOPHBIX padboT U

IIPOCKTOB 3a7aBaTb BOIIPOCHI 110 CYHICCTBY 06C}’)KI[3€MOI>1 TCMBI U BbICKA3bIBATh
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UJIcU, HAIlCIICHHBIC HA PEIICHHE 3a7a4d W TMOJepKaHUuE 0JIaroKenaTeTbHOCTH
OOIICHUS,

COTIOCTAaBJISITh CBOM CYKICHHS C CYXICHUSMHU APYTUX YYaCTHUKOB JIHAJIIOTA,
O0OHapYy>KHUBATh Pa3INYUE U CXOACTBO MO3UITUH;

BBIPA)KATh CBOIO TOUKY 3pEHUS B YCTHBIX M MTMChbMEHHBIX TEKCTAX;

MyOJUYHO TIPEJCTABIATh PE3YNIbTAThl BBIMOJIHEHHOTO (DU3HUYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, IPOCKTA);

MOHUMAaTh M HCITOJIb30BaTh TMPEUMYIIECTBA KOMAHAHOW W WHIUBHIYATbHOU
pabOThI MPU PEIICHUH KOHKPETHON (DU3UIECKOM TTPOOIEMBI;

NPUHUMAThH eI COBMECTHOM JICSITCIIBHOCTH, OPTaHU30BBIBATh JICHCTBUS 10 €€
JTOCTIDKEHUIO: PACIPEACNITh POIH, OOCYKIaTh TMPOIECCHl W PE3YIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATHh CBOKO YacTh PaOOTHI, JOCTUTAas KAd4eCTBEHHOI'O pe3yJjbTaTa I10
CBOCMY HAIIPaBJICHUIO W KOOPJIWHUPYS CBOM JEHCTBUS C JAPYTHMMH YICHAMHU
KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOCTO BKJaJa B OONIUH MPOIYKT IO KPUTCPHSIM,
CaMOCTOSTEIBLHO CPOPMYITMPOBAHHBIM YUYaCTHUKAMHU B3aMMO/ICHCTBHS.

PeryasiTuBHbIe YyHUBepcaibHbIe ydeOHbIe AelicTBUS

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX U Y4YEOHBIX CUTYyalUsX, TPEOYIOMUX s
perieHus: Gu3nIeCcKuX 3HaHUM;
OpDUEHTHPOBATbCA B  PA3JIMYHBIX  [OAXOJAX  NPUHATUA  PELICHUM

(MHAMBUYaNbHOE, MPHUHATUE PEIIEHUS B TPYIINE, MPUHATHE PELICHUM
TPYIIIOH);

CaMOCTOSITEJIbHO COCTABJISITh AJTOPUTM peIIeHUs (PU3NYECKON 3amaud Wiu
IUIaHA WCCIIEIOBAaHUSI C YYETOM MMEIOUIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHUPOBATH MPEIJIaraeéMble BApUAHTHI PEIICHUN;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, IMOLMOHAIbHBII MHTEJIEKT:
JaBaTh aJICKBATHYIO OLIGHKY CHUTYyallMM W Tpejjarath IulaH €€ HM3MEHEHUS;

OOBSCHSTH IIPUYUHBI JOCTHKECHUS (HEIOCTUKEHMUS) pEe3yJIbTaTOB
NEeATEeNbHOCTH, 1aBaTh OLICHKY NPUOOPETEHHOMY OINBITY;

BHOCUTb KOPPEKTUBBI B JICSITENBHOCTh (B TOM WYHCIE€ B XOJ BBIIOJIHEHUS
(Gu3MUeCKOro WMCCIIEIOBAaHMS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHUBIINXCA CUTYyaIlul, YCTAHOBJICHHBIX OIMMOOK, BO3ZHUKIINX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;
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CTaBUThb c€0s Ha MECTO IPYroro 4eyoBEKa B XOJE CIOpa MM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY APYIOro;

MPU3HABATh CBOE MPaBO HA OMIMOKY MpH pelieHud (U3MYECKUX 3a]ad WIH B
YTBEPKIAEHUAX Ha HAYYHBIE TEMBI M TAKOE K€ ITPABO APYroro.

NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 9 kjiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTh Yy OOYYAIOIIUXCS YMEHUM:
UCIIOJIH30BaTh TOHSTHUS: CUCTeMa OTCYETa, MaTepuaabHas TOYKa, TPACKTOpHSI,
OTHOCHUTEJIBHOCTh ~ MEXaHMYEeCKOro  JBIKEHHS, jaedopmanus  (ymopyras,
IUIACTUYECKasl), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3ku, LEHTP TKECTH, aOCONIOTHO TBEPIOE TEJIO0, LEHTP THKECTU
TBEPJIOTO Teja, pPABHOBECHE, MEXaHWYECKHE KOJIeOaHUS U BOJHBI, 3BYK,
uHpa3ByK U YJIBTPa3BYK, AJICKTPOMArHUTHBIE ~ BOJHBI,  IIIKajia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaIbHO3OPKOCTh, CHEKTPHI
UCITyCKaHUSl U TOIJIOMIEeHUsI, aibda-, OeTa- U raMma-u3aydeHHs, H30TOIIbI,
siIepHAasi PHEPTreTUKa,;
paznuyarh sBIEHUA (PaBHOMEpPHOE U HEpPaBHOMEPHOE MPSIMOJUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHOE JBM)KEHHE, CBOOOIHOE TaIeHHe
TEJ, pPABHOMEpPHOE [IBIDKEHHE TI0 OKPYKHOCTH, B3aMMOJCICTBUE Tel,
pEaKkTMBHOE  JBWXKEHHUE, KojebarenpHOe JABW)KEHHE  (3aTyxalolue |
BBIHYXKJICHHBIE KOJeOaHMsI), p€30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE 3BYKA,
PSIMOJIMHEHHOE PacIpOCTpaHEHUE, OTPAKEHUE U MPETOMIICHUE CBETA, MOJTHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHE OEJIOT0 CBETa B CIIEKTP U CIOKEHUE
CHEKTPAIbHBIX IIBETOB, AHCIEPCHUS CBETA, €CTECTBEHHAs PaIMOAKTHBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO0 CIEKTpa W3Iy4YCeHHs]) MO0 ONHCAHUI0 UX
XapaKTepHbIX CBOMCTB W HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
dusnueckoe sBICHUE;
pacno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3HUECKUX SBICHUN B OKPYXKAIOIIEM
Mupe (B TOM umciie (U3MYECKUE SBICHUS B MPHUPOJE: MPUINBHI M OTJIMBHI,
nBkeHne I1uiaHeT COJIHEUHOW CHUCTEMBI, PEAKTUBHOE JBH)KEHHE MKUBBIX
OpPraHU3MOB, BOCIPUSTHE 3BYKOB KUBOTHBIMH, 3€MIIETPACEHUE, CEUCMUYECKUE
BOJHBI, I[yHaMH, D5XO, IIBE€TAa TeJ, ONTUYECKUE SBICHUS B MPUPOJE,
Ouonorndeckoe AEHCTBHE BUAMMOTO, YIbTPadHOIIETOBOTO M PEHTTEHOBCKOTO

W3ITYYCHUN, €CTECTBCHHBIM pPaJUOAKTUBHBIA (POH, KOCMHUYECKHE JTyUH,
PaaAnO0aKTUBHOC H3JIYYCHHUC MPUPOAHBIX MHUHCPAIOB, HeﬁCTBHC paaArOaKTUBHBIX PI3J'Iy‘IeHPII>i
Ha OpraHnu3mM I{e.]'IOBeKa), IIpu 5TOM NCPEBOAUTL MMPAKTHUYICCKYIO 3a/lavy B lee6Hy}o, BBIACIATH

CYILIECTBEHHBIE CBOMCTBA (Mpu3HaKku) (PUMIECKUX SBICHHUIA;
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ONKCHIBATh W3YYCHHBIC CBONCTBA Tl W (PU3WYECKUE SBICHUS, WCIOIB3YS
¢u3nueckne BENMYMHBI (CpEOHSS W MTHOBEHHAs CKOpPOCTh Tela TMpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TIEpPeMEIICHHe, IyTh, YIJIOBas
CKOpPOCTh, CHJIa TpPECHHUS, CHJIa YIOPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOHOTO TAJCHHMS, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHHYeCKas
paboTa W MOINHOCTh, WOTCHIIMAJIbHAS DHEPrUs Teja, IMOJHITOTO Hal
MMOBEPXHOCTBIO  3€MJIM, TIOTCHI[MAJIBbHAS  DHEPrUS  CKATOH  TPYKHUHBI,
KHHETHYECKAsl JHEPTUs, TOJHAs MEXaHWYecKas JHEpPrus, MephuoJl W YacToTa
KoJicOaHMM, JJTMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTH CBETA,
MoKa3aTejab MPEIOMJICHUS CpPENIbl), MPU OMHCAHWUHM TIPABHJIBHO TPAaKTOBATh
(U3HYECKHIA CMBICT HUCIOJIb3YeMbBIX BEJIMYWH, OOO3HAYCHHS W CIMHHMIIBI
(GU3MUECKNX  BEIIMYWH, HAXOJIUTh (OPMYJBI, CBS3BIBAIONIUE JAHHYIO
(GU3HUECKYI0 BETUYMHY C IPYTUMHU BEIIMYUHAMH, CTPOUTH IPAPUKNA U3YICHHBIX
3aBUCUMOCTEH (PU3NYCCKUX BEITUYHH,

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3MUCCKHUE SBJICHUS M MPOIICCCHI, UCIIOJIB3YS
3aKOH COXPAaHCHHSI DJHEPTrUU, 3aKOH BCEMHUPHOTO TATOTCHUS, TPUHIIHII
CYIIEpPIIO3UIIMHA CHJI, TPUHITUIT OTHOCHUTEIBbHOCTH [ ammies, 3akoHbl HbroTOHAa,
3aKOH COXpaHCHHsI UMITYJIbCa, 3aKOHBI OTPaKCHUS W TPETOMIICHHS CBETA,
3aKOHBI COXpPaHEHUS 3apsAJ0BOTO W MAacCOBOTO YHCEN TPH SIEPHBIX PEaKIUsiX,
Ipyd 3TOM JIaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa W 3alUCHIBATH €ro
MaTeMaTUIECKOE BHIPAKEHUE;

OOBSCHATH (PU3MUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaIlMii TPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH NPUIHHHO--
CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 2—3 JIOTUYECKUX IIIaroB ¢
omopoil Ha 2—3 U3YYEHHBIX CBOWCTBAa (HU3WYECKUX SBJICHUH, (PU3MUESCKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHbie 3ajadd (OMHparoNIecs Ha cucTeMy W3 2—3 ypaBHEHHUN),
UCIIOJIb3YSI 3aKOHBI M (DOPMYJIBI, CBA3BIBAIONINE (PU3NYECKUE BEIMYMHBI: Ha
OCHOBE aHajn3a yCIOBUSA 3a/laud 3alHChIBAaTh KPATKOE YCIOBUE, BBISBISATH
HEJIOCTAIOINE WIM W30BITOYHBIC JaHHBIC, BBIOMpATh 3aKOHBI W (OPMYIIHI,
HEOOXOMUMBIE  JJii  pEHIeHHWs, MPOBOAUTh  pacy€Tbl M  OIEHUBATH
PEATMCTUYHOCTh ~ TIOJYYEHHOTO  3HA4eHUs  (PU3WYECKONM  BEITUYHHBI
pacmo3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEIINTh MPU MOMOIIH (PU3HIECKUX
METOJIOB, WCIOJIb3ysSd ONUCAaHWUE WCCIENOBAaHUSA, BBIICIATH MPOBEPIEMOE
MPEANOI0KEHNEe,  OIECHWBATh  MPABUIBHOCTh  TOpPSAIKA  TPOBEICHUS
MCCJIeIOBAHMUS, JIeJIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOTIOACHUHN U
OTIBITOB;
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MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SIBICHUNA WU (PU3MUECKHX
CBOWMCTB Ten (M3y4eHHWE BTOpPOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUS
SHEPIrUH, 3aBUCUMOCTD MepHoja KoieOaHU Mpy>KMHHOTO MasTHUKA OT MacChl
rpy3a ¥ KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTH OT aMIUIUTYIbl MaJbIX
KOoJeOaHWi, MPSIMOJIMHEWHOE paclIpOCTpaHEHUE CBETa, pPa3JIOKEHHE Oenoro
CBETa B CIEKTP, M3YUYECHHE CBOMCTB H300paKEHUS B IMJIOCKOM 3€pKajie M CBOWCTB
n300pakeHus MpeaMeTa B coOuparoleid JuH3e, HaOMI0JCHHE CIUIOLIHBIX U
JMHEHYATBIX CIIEKTPOB HM3IIYYCHHUS): CAMOCTOSITEILHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO HabOopa 000PYAOBaHNs, OMIMCHIBATEH XO/I OTBITA U €T0 PE3yNIbTaThI,
GopMynupOBaTH BHIBOIHI,

NPOBOJIUTh TMPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX HW3MEPEHHIA, OIpenesss
CpellHee 3HayeHUe M3MepseMoM  BenuuuHbl  ((POKycHOe — paccTosiHue
coOuparouieii  JuH3bI), OOOCHOBBIBaTH  BBIOOp  crmocoba  U3MepeHus
(M3MepUTenbHOro Mpubdopa);

NPOBOJIUTh  HWCCIICIOBAHWE  3aBUCUMOCTEH  (DM3MYECKMX  BEIMYUH  C
UCTIOJh30BAaHUEM MPSMBIX HM3MEpPEHUH (3aBUCUMOCTH IYTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBIKCHHHM 0€3 HadalbHON CKOpPOCTH, Tepuojaa KojeOaHui
MaTEMaTUYECKOT0 MAasATHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTja OTpPaXKEHUs
CBETa OT YIJIa MaJieHUsl U yria MpeIOMJICHUS OT yria NaJeHus): MIIaHUPOBaTh
UCCJIEIOBaHME, CaMOCTOATENbHO  cOOHUpaTh  YCTaHOBKY,  (PUKCHPOBATH
PE3yNbTATHl MOTYYEHHON 3aBUCUMOCTU (PU3MYECKUX BETUYUH B BHUJIE€ TAOJIUIl U
rpaduKoB, AenaTh BHIBOABI IO pe3yabTaTaM UCCIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIMUHUH (CPEIHSASI CKOPOCTh U
YCKOpEHHE Tella MPH PAaBHOYCKOPEHHOM JBM)KCHHH, YCKOPEHHE CBOOOTHOTO
najeHusi, JKECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TPEHUS  CKOIBKCHHS,
MexaHu4yeckas paboTa M MOIIHOCTb, dYacToTa M TEPHOJ  KoJieOaHMIA
MaTEMaTUYECKOTO U MPYKUHHOTO MAsITHUKOB, ONTHYECKas CHUJla COOMpAIOIICH
JUH3bI, PaaWOAKTUBHBIN  (OH): TUIAHUPOBATH HM3MEPEHUs, COOHMpaTh
HKCIEPUMEHTANIbHYI0O  YCTAHOBKY W  BBIOJHATH  W3MEpPEHUs,  Cleays
MPEMIOKEHHOW ~ WHCTPYKIIUM,  BBIUMCIATH  3HAYEHWE  BEIWYUHBI U
aHaAJIM3UPOBATh IOJIYYCHHBIE PE3yNbTaThl C YYETOM 3aJaHHOM MOTPELIHOCTH
M3MEpPEHU;

coOMI0aTh MpaBwWiia TEXHUKU O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
00opyT0BaHUEM;

pa3nuyaTh  OCHOBHBIE TNPHU3HAKU  HM3YUYEHHBIX  (PU3MYECKUX  MOJEJCH:
MaTepuaiabHas TOYKa, aOCONIOTHO TBEPJIOE TENO, TOUEUYHBI MCTOYHHK CBETA,
Jyd, TOHKas JIMH3a, IUTaHEeTapHas MOJIEbh aTOMa, HyKJIOHHAsT MOJIENIb aTOMHOTO
Aaapa,
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XapaKTepU30BaTh MPUHLHUIIBI ACHUCTBUS M3YYEHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM HAa MX OMHCAaHUSA (B TOM YHUCJE: CHUAOMETP, NATYUKU
IIOJIOKEHHSI, PACCTOSAHUS M YCKOPEHHUS, PAKETa, IJXOJIOT, OYKH, IEPUCKOIL,
¢oToanmapar, ONTHYECKUE CBETOBOJABI, CIEKTPOCKOM, JTO3UMETP, Kamepa
Bunbcona), wucnonb3yss 3HaHUA O CBOWCTBAX (UBMYECKUX SBJICHUA U
Heo0XoIuMble (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMBl W CXEMATHUYHBICE PHUCYHKHM HW3YYECHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKHUX IPOLECCOB MPHU
pelIeHNH y4eOHO--MPAKTUYECKUX 3a/a4, ONTUYECKHE CXEMBI JJIsi TOCTPOCHHUS
N300pa’KeHUH B IJIOCKOM 3€pKajie U coOUparolei JIUH3E;

OPUBOJUTH MpUMEPHl (HAXOIUTh MH(GOPMALMIO O MpUMEpax) MPaKTUUECKOIro
UCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B MOBCEIHEBHOW JKU3HU ISl 00ecTieueHus
0e30MacHOCTU MpHU O0pallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU YCTPONUCTBAMH,
COXpaHEHHS 370pPOBbS U COONIOJEHUS HOPM HKOJOTMYECKOTO TOBEICHUS B
OKpY’Karoue cpeae;

OCYIIECTBIISITh MOUCK HHGOpManuu (u3ndeckoro coaepxanusi B MHTepHere,
CaMOCTOATENIbHO  (OPMYNIHMPYS  MOWCKOBBIM  3alpoc, HAaXOAWUTh  IYTH
OTpeJIeNIeHHs]  JOCTOBEPHOCTH  TOJYyYeHHOM uWH(OpManmuu Ha  OCHOBE
UMEIOIINXCS 3HAHUHN U JONOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TIPHU BBHIMOJHEHUM YYEOHBIX 3alaHUi HAyYHO--TIOMYJISPHYIO
TUTEpaTypy (U3MUECKOr0 COAEpIKAHUsS, CIPABOYHBIE MaTepuajbl, PECypChl
cetu  MHTepHer, BiuageTh  NOpuéMaMud  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpazoBanuss WHOpMaNMK W3 OJHOH 3HAKOBOM CHCTEMBI B JIPYIYIO;
co3faBaTh COOCTBEHHBbIC MHCHbMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE
uHGOpMAIIMK U3 HECKOJbKHX MCTOYHUKOB (PU3UYECKOTO  COJICpPKaHUSA,
nyOJIMYHO TPEACTABIATh PE3YIbTaThl MPOEKTHOW WM HCCIEI0BATEIbCKON
NESITEIbHOCTH, MPU 3TOM T'PAMOTHO HCHOJB30BATh W3YUYECHHBIM TOHSTHHUHBIN
anmapaT HM3y4aeMoro pasjena (U3MKM U CONPOBOXKIATh BBICTYIUICHHE
npe3eHTanuei ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.
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TemaTuyeckoe NIIAHUPOBAHUE

9 KVIACC

KonnuecTBo yacos JIeKTPOHHbIE
No 1w/ HaunmenoBanue . Konrtpoasn JlaGopaTopHsi (uudposbie)
pasiaeion i TeM cero bIepaloThl e padoThI o0pasoBaTebH
NporpamMmal blepecypchbl
Pasen 1. MexaHu4yecKue siBJIeHUA 18 1 5 httP://WWW.fIZIka.Uru/ -
CalT /I yauTeNnen
Paznen 2. Mexanudeckue  Kojebamusi u 6 1 1 (hu3uKH 1 UX
BOJIHBI. 3BYK. YICHHKOB.
10 1 2 .
Pa3znen 3. [DJIeKTPOMarHuTHOE ToJie http:/fwww. physics.ru/
Pasgen 4. |Crpoenue artoma u  aromuoro 9 1 2 - MaTCpraJibl IO
siapa. Mcmonb3oBaHue JIHEPrHH (busme.
ATOMHBIX sijIep.
www . ege .edu.ru -
Paznen 5. |Crpoenne " IBOJIIOLUS] O 1 2 g .
. MH()OPMAITMOHHBIH
BcesieHHouH
noprtai EI'D.
Pe3epB 6
Hroro no pazneny
OBIIIEE KOJIMYECTBO YACOB TIIO 68 5 9
[TPOTPAMME
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Iloypounoe miianupoanue 9 KJIACC
KoaunuecTBO 9acoB aTa
Ne Tema ypoka Kontpoabn JIaGopaTopupie [MPOBCACHHUH
n/ Bcero
0 plepaldoTbl PadoTHI
1 3aKOHBI B3aUMOJICUCTBUS U JIBUIKECHUS 1
ren. MarepuanbHas Touka. Cucrema
orcueTta. [lepemenienue.
5 Onpenenenue KOOPJIMHATHI 1
TIBIDKYIIIETOCS TeJa.
3 [lepememienne 1pu  MPSIMOJIUHEWHOM 1
ABHOMEPHOM JIBU)KCHUHU.
4 [IpssiMonuHEHOE PaBHOYCKOpeHHOE 4
NBUKEHHE. Y CKOPEHHE.
5 CxopocThb MPSMOJIMHEMHOTO 1
[PAaBHOYCKOPEHHOTI'O JIBUKEHUSI.
['paduk ckopoctu
5 [lepeMelnienrie  Tpu  NPSAMOJIUHEUHOM 1
[PAaBHOYCKOPEHHOM JIBH’KEHUU
v [lepeMeliienre Tena npu NpSIMOJIUHEHUHOM 1
[PAaBHOYCKOPEHHOM JBY>KCHUU 0e3
HA4aJIbHOW CKOPOCTH
8 JIABOPATOPHAS PABOTA Ne 1 1

«HccnenoBanue PABHOYCKOPEHHOIO

NBUKeHHs 0e3 HAYaJIbHOM CKOPOCTH >
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[IpakT4yecKkoe 3aHATHE HA TEMY: 3aKOHBI

d B3aUMOJICHUCTBUS U IBUKECHUS TEIl

1 OTHOCHUTENBHOCTD JIBUKEHUS.

0 MHepryanbHble CHUCTEMBI oTcyera.
ITepBeiit 3akoH HeroTOHA

11 Bropoii 3akoH HproroHa Tpertuin 3akoH
Hprotona. CBoOOIHOE MaJIEHUE Tell.

19 JIABOPATOPHAS PABOTA Ne 2
<KU3mepeHue YCKOpeHHSI CBOOOIHOIO
MmajJeHus>>

13 3aKoH BCEMHUPHOTO TATOTEHMUS.
YckopeHne CBOOOJHOTO TAJEHUsT Ha
3emiie U ApyruxX HEOECHBIX Teax.

14 [IpssMonTMHEWHOE W KPUBOJIMHEWHOE
NBU)KCHUE. JIBr>keHue Tela o
OKPYKHOCTH C IOCTOSIHHOW II0 MOJIYJIIO
CKOPOCTBIO.

15 [IpakTHyeckoe 3aHIATHE HA TEMY: 3aKOHBI
HprotoHa

16 NMnynbe  Tena.  3aKOH  COXpaHEHUS
MMITYyJIbCa

17 PeaktnBHOE nBMXKEeHUE. PakeTsl.

18 BriBog 3aKOHa COXpaHEHUs
MEXaHUYECKON SHEPTUHU.

19 [IpakTueckoe  3aHATHE HA  TEMY:
Nmnynse Tena

20 KOHTPOJIBHAS PABOTA Ne 1

«<3aKkoHbI B3aMMOJEHCTBUA H
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MBHIKEHHUSA TeJa>

21

KomneOarensHoe nBuxkenue. CBOOOIHBIE
KOJICOaHUs

22

Benuunnel, XapaKTEePU3YIOLIE
Kos1e0aTeabHOE IBHKEHUE .

23

JJABOPATOPHAS PABOTA Ne 3
<KHUccaenoBanue 3aBUCMMOCTH IIEPUOIA
M 4YacTOTHI CBOOOJHBIX KOJeOaHUH
MAsSITHHUKA OT JJIMHBbI €ro HUTHU >

24

3aryxatomue kojieOaHus. BwIHYKIeHHbIE
koneOanus. Pesonanc.

25

Pacripoctpanenue kosneOaHuii B cCpene.
Bonubl.  JlnimHa  BonHbL.  CKOpPOCTH
acIpOCTPaHEHUS BOJIH.

26

VcTouHUKY 3BYKa. 3BYKOBbIE KOJIeOaHMUS.

27

Bricota, [TeMOp] W TpPOMKOCTH 3BYyKa.
PacnpocTtpanenne  3Byka.  3BYKOBBIE
BOJIHBL. OTpakeHHME 3ByKa. 3BYKOBOU
[PE30HaHC.

28

KOHTPOJIBHAS PABOTA Ne 2
KMexannueckne KoJIe0aHud U BOJHBI.
3ByK>

29

MarautHoe nosie. HanpaBnenue toka u
HanpaBJICHUE JIMHUA €ro MAarHUTHOIO
OJIsI

30

OOHapyXeHre MarHUTHOTO TOJISI 1O €ro

NCVCTBUIO HA  DJICKTPUYECKUU  TOK.
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IIpaBuno  neBo  pyku. HMHaykuus
MarHUTHOTO TTOJIsI. MarHuTHBIU ITOTOK

31

[TpakTueckoe 3AHATHE 1o TEME:
MarautHoe noJie

32

SIBneHne SJIEKTPOMATHUTHOW HWHIYKIIHH.
HampaBiieHMe  MHAYKIIMOHHOTO  TOKA.
[IpaBuio Jlenna. SBienue
CaMOMHIYKIIMH.

33

[lonyueHue M nepenaya INEPEMEHHOIO
AIIEKTPUYECKOro Toka. TpaHcdopmarop.
JJIEKTPOMarHuTHOE noJe.
JJIEKTPOMArHUTHBIE BOJIHBI

34

Konebarenbubiii  koHTYp. Ilomyudenue
HIIEKTPOMATrHUTHBIX KOJIEOaHUH

35

JIABOPATOPHAS PABOTA Ne 4

&KW 3yueHue sBIEHUSA JIEKTPOMArHUTHON
MHIYKIUNA>>

B3anmounnaykius. Tpancdopmarop.
BobinosiHeHne JiabopaTopHoii padoTHI
Ha ooopyaoBannm «Touka Poctay

36

HpI/IHHI/IHBI pPaaruoCBA3U U TCIICBUACHMA.

37

DJIEKTpOMAarHUTHAsI IPUPOJIa CBETA.

38

[Ipenomnenue cBera. GU3NUECKUN CMBICIT
rokaszaresisi mpesomiieHus.  Jlucnepceus.
[{BeTta Temn.
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39

Tunbl ONTUYECKUX CIIEKTPOB.
[Tormomienue W HUCIyCKaHUE  CBETa
aroMaMu. [IpoucxoxaeHue JMHEeN4aThIX
CIIEKTPOB.

40

JIABOPATOPHAS PABOTA Ne §
<Habaroaenne CIUIOLIHOT O "
VIMHEMYATBIX CIIEKTPOB UCIYCKAHUA D

41

KOHTPOJIBHASI PABOTA  Ne3.
DJIeKTPOMArHuTHOe moJie. OnTuka

42

PanmoakTHBHOCTE. Monenn aTOMOB.
PanuoakTHBHBIE TIPEBpAILCHUS] ATOMHBIX
SIIAEP.

43

JKCIIEpUMEHTAJIbHBIC METOBI
MCCIIEA0BaHUs YacTHLI. OTtkpsbliTHE
MPOTOHA U HEUTPOHA.

44

JIABOPATOPHAS PABOTANe 6
<KHU3mepenue €CTeCTBEHHOI 0
pPaauanMoOHHOro ¢poHa 103UMeTpoOM >

45

CocTtaB aTOMHOTO sijpa. SIIepHbIE CUIIBL.

A6

Oueprus cBsizu. [ledexT macc.

47

Jlenenue saep ypana. Llennas peakuusi.

27




48

JTABOPATOPHAS PABOTANe 7
<KU3yyeHue [JejileHUs sApa aToma
ypaHa 1o ¢ororpaguu TpexkoB>>

49

Anepubiit  peakrop. IIpeoOpazoBanue
BHYTPEHHEH SHEPruM aTOMHBIX sJEp B
DIIEKTPUYECKYI0  JHEepruro.  AToMHas
DHEpreTHKa

o0

buosiornueckoe  ACUCTBUE  paguallv.
3aKOH paJIMOAKTUBHOIO pacmnaja

o1

TepMmosinepHas peakuus

52

HpaKTI/I‘IGCKOG 3aHATHUC.

CTpOGHI/Ie aToOMa 1 aTOMHOTI'O sAJapa

53

KOHTPOJIBHAS PABOTA Ne 4
«CTpoeHue aToMa H aTOMHOI'0 SIAPA»

o4

JJABOPATOPHAS PABOTA Ne 8

«KOnenka nepuoaa noJiypacmnaja

HAXOASINIUXCS B BO3AyXe IPOAYKTOB
acmaja raza pajoHa>.

55

JIABOPATOPHAS PABOTA Ne 9
«KU3yueHue  TPEKOB  3apPSZKEHHBIX
YacTUL 10 TOTOBBIM (poTorpadpusam>

56

HpaKTI/I‘-IeCKOG 3aHATHUC Ha TEMY!
CTpOCHI/Ie aToOMa K aTOMHOI'O sAJapa
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o/ IlpakTHyeckoe 3aHATHE HAa TeMY:
CtpoeHune aTOMHOTO s/1pa

58 CocTaB, CTpOE€HHE U MPOUCXOKICHUE
COJIHEUHOU CUCTEMBI

59 bonbiue ninanersl COHEYHOM CHCTEMBI.
Mauibie Tesna COTHEUHOU CUCTEMBI

60 CtpoeHue, WU3JIy4eHHE W  DBOJIOIUS
CosnHiia u 3Be31. CTpoeHHE M SBOJIOIUSA
Bcenennon

61 KOHTPOJIBHASIT PABOTA  Nes.
«CTpoeHue u 3BoIoIus Beenennoii»

62 [ToBTOpEHUE o TEME: 3aKOHBI
B3aMMOJICHCTBUS U IBUYKEHUS TE.

63 IToBTopenne mno Tteme: MexaHuueckue
KOJIeOaHMs ¥ BOJHBI. 3BYK.

64 [loBTOpEHUE 1O TeMe: DIEKTPOMArHUTHOE
moJie
[loBropenue no teme: CTpoeHue aroma u

65 jaromHoro sigpa. Mcnonb3oBaHue dHEPTrUU
ATOMHBIX sJIEP.

66 [loBropenue mno Tteme: CTpoeHue u
pBOJIIOLINS BeeneHHoM
Peseps

67 P

Uroro 54
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OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

9 KJIACC

1. lleppimikun A.B. , EMM. TI'yrhuk. ®duszuka. 9 knacc. YueOHMK 115
oO1eo0pazoBarenbHbIX yupexaennii . M.: [[poda. 2014

2. Ilporpammbl 0OCHOBHOTO 0011ero oopa3oBanus. dusmnka. 7 — 9 kimaccsl
(aBTopel:A.B.Ilepoiukun, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinace/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Jlykamuk B.1. C6opHUK BOIIPOCOB U 3a/a4 1o ¢usuke. 7-9 k. — M.:
[Ipoceemenne, 2010. —192c.

5. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHbBIE U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

6. AcraxoBa T.B. ®u3zuka. 7 knacc. Jlabopatopubie pabotsl. KOHTpOIbHBIE
3amanus. —Caparos:JIuneit, 2014,

7. «kKoHTpONBHO-U3MepUTENIbHBIE MaTepraibl. Pusuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3xa.,nepepad. — M.:BAKO, 2013.

8. Mapon A.E. ®usuka. 7 kiacc: yaeoOHo-MeToandeckoe mocooue/ A.E.
Mapon.- M.: [Ipoda, 2011.- 123c.:

KoHTponbHBIE 1 caMOCTOSTENbHBIE pabOTHI 110 Gu3uKe. 9 Kitacc: K yIeOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®usuka 9 knace» / O.U. I'pomuesa. — M.:
HsnarenscTBo «DK3ameny, 2014,

Tectel mo ¢pusuke. 9 kinacc: k yueOnuky A.B. [lepeimkuna, E.M. I'yTHHK

®dusuka. 9 kimace. Tematnyeckue TecToBbIE 3a0aHus 1 noarotosku k ['HUA. /

aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — AApocnasias: OO0
«Axanemus pazputus», 2014,
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MU®POBLIE OGPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
NUHTEPHET

9KJIACC

1.  BuneoonsIThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Enunas konnekuus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Pexnm
nocryma: http://school- collection.edu.ru

3. HuTepecHsie MaTepraibl K ypokaM (DU3HKH IO TEMaM; TECTHI 10 TeMaM;
HarJIsIHbIC TOcOoOus K ypokaM. — Pesxkum noctyna: http://class-fizika.narod.ru
4, [udpossie oOpa3zoBatenbHbIC pecypchl. — Pesxxum moctyna:
http://www.openclass.ru

5. DOnexkTpoHHbIE YueOHUKH 10 (usuke. — Pexum gocryna:

http://www.fizika.ru

6. HNuctannuonnas mkoia Ne368 http://moodle.dist-368.ru/ OTKpbITHIM
kinacc. CeteBoe 00pazoBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunas xonnekmus mudpoBsix 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/
8. denepanbHBIA HEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

Q. HNutepuet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTAOps» MaTepHuaibl 1Mo (HUUKE.

http://archive.lseptember.ru/fiz

11. Aaumarun pusndeckux o0bekToB. http://physics.nad.ru/

12. J)Kuast pusuka: odyuaromias mporpamma. http://www.int- edu.ru/soft/fiz.html
13. dusmka.ru. http://www.fizika.ru/
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