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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00OIIEro 00pa3oBaHMsI COCTaBJIeHA HA OCHOBE IMOJIOKCHHUN H
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOW 00pa3oBaTelIbHON NHpOrpaMMBL,
npencrasieHHbix B @I'OC OO0, a takxke ¢ yuérom (eaepanbHOi paboueil mporpaMmbl BOCIHUTAHUS U
KoHnuenuuu npenoaBanus yueOHoro npeamera «@u3nkay.

Copneprxanue mporpamMmbl 1o (HU3UKE HAMPABICHO HAa (JOPMUPOBAHKE €CTECTBEHHOHAYYHOW I'PaMOTHOCTH
o0yJaromuxcss U OpraHU3aIUI0 U3ydeHUs (PU3UKU Ha JIETETLHOCTHON OCHOBE. B mporpamme mo ¢usmke
YUUTBIBAIOTCS. BO3MOXKHOCTH YydeOHOro rmpemmera B peanusamuu tpeboBanmii PI'OC 00O «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yibTaTaM 00yUYEeHHUs], a TAKKE MEXIIPEIMETHbIE CBA3U
€CTeCTBEHHOHAYYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs.

[Iporpamma mo (¢u3MKe ycTaHaBIMBaeT pacHperesieHHe y4eOHOTO MaTepualia 1o rojgam oOydeHus (1o
KJ1accaMm), TpeaiaraeT NpUuMEPHYI0 OCIeA0BaTEIbHOCTh U3YUYE€HUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS
MIPEIMETHOTO COAEPkKAaHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

[IporpamMma no ¢usuke pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOIIM YYUTENI0 B CO3JaHHUU
paboyeil mporpaMmbl IO y4EOHOMY MPEIMETY.

®u3nka SBIAETCS CHUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY
(du3uYecKkue 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB M SIBICHHUM, M3y4yaeMbIX XUMHEH, OHOJIOTHEH,
acTpoHOMUEH U (u3NUecKOll reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa,
MpeloCcTaBIsieT HauboJiee sSCHble 00pa3lbl MPUMEHEHHsS HAydHOTO METOo/a IMO3HaHUs, TO €CTh crocoda
MOJIy4€HUs! JOCTOBEPHBIX 3HAHUN O MUpE.

Opna w3 TIaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsA B CTPYKType o00miero oOpa3oBaHHMs COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOUM IrpaMOTHOCTH M MHTEpEca K HayKe y 0Oy4JaroluXxcsl.

W3yuyenne ¢u3uku Ha 0a30BOM YpPOBHE MpEIIoJiaraeT OBJAJCHHUE CIEAYIOUIMMH KOMIIETEHTHOCTSIMH,
XapaKTEepPU3YIOIINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

L4 HAay4YHO 00BACHATH SIBJICHUS,
L4 OLICHMWBATh U IIOHUMATh 0COOEHHOCTH HAY4YHOTI'O UCCJIICIOBAHM,
L4 HUHTCPHIPECTUPOBATE JAHHBIC N UCII0JIb30BAaTh HAYYHBIC JOKA3aTCIIbLCTBA JJIA ITOJIYYCHHA BBIBOJOB.

enn wu3ydeHns (PU3NKKM Ha YPOBHE OCHOBHOTO oOmiero oOpa3zoBaHusi ompeneieHbl B KoHmermmu
npenogaBaHus ydeOHoro mnpenMera «®dusnka» B 00pa3oBaTEeNBHBIX OpraHm3anusax Poccuiickoit
Oenepanyy, pealu3yloNIMX OCHOBHbIE O0O0IIe00pa3oBaTeIbHbIE MPOTPAMMBL, YTBEPKAEHHON pELICHUEM
Komnernn MunuctepcrBa npocsemenns Poccuiickoit ®@eneparnuu (mpotokoa ot 3 aexadpst 2019 r. Ne
[1K4BH).

eaun n3yyenus Gu3uKu:

° MpUOOpETEHNE UHTEpPECa M CTPEMIICHUST 00YJarOIIMXCS K HAYyYHOMY M3YYEHHUIO MPUPOJIBI, pa3BUTHE
WX MHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

° pa3BUTHE TPEJACTABJICHHH O HAYyYHOM METOJIe IMO3HAHHWS W (OPMHPOBAHHUE HCCIICIOBATEIHCKOTO
OTHOLLIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

° (dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa M3y4eHHs] OCHOB CTPOCHHUS MaTepuUu U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

° (dbopMupoBaHHEe MPEACTABICHUIN O POJU HUBHUKH 7S Pa3BUTHS APYTrUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHIA;

° pa3BUTHE MpPEACTaBICHUM O BO3MOXHBIX cepax Oynyimiell mpodeccnoHalIbHOW AeATeNbHOCTH,

CBSI3aHHOM C (I)I/I3I/IKOI\/’I, MNOoATOTOBKA K nanLHeﬁmeMy O6y‘{CHI/IIO B 5TOM HaIIpaBJICHUH.
Z[OCTI/I)KGHI/IC ITUX MeJen nporpamMmbl 110 (1)I/I3I/IK6 Ha YPOBHC OCHOBHOTIO 06H_ICFO 06p330BaHI/I$I
oOecreunBacTCs PCIICHHUEM CIICAYIOIINX 3aJaY.

L4 HpI/IO6peTeHI/Ie 3HaHUM O AUCKPCTHOM CTPOCHHUH BCUICCTBA, O MECXAHHUYCCKUX, TCIIJIOBLIX,
QJICKTPUYICCKHUX, MAHUTHBIX 1 KBAHTOBBIX ABJICHUAX;

L4 HpI/IO6peTeHI/Ie yMeHI/Iﬁ ONUCHIBAaTh M OOBICHATH (1)H3I/II-ICCKI/IC SABJICHUA C HCIIOJIb30BAHHNECM
MOJIYYCHHBIX 3HaHHI>i;

L4 OCBOCHHEC MCTOJOB PCIICHUA HpOCTGﬁH.IPIX pvaéTHLIX 3aga4d C MCIIOJb30BaHHEM (I)I/ISI/I‘-IGCKI/IX
MOHCHCﬁ, TBOPYCCKHUX U ITPAKTUKOOPHUCHTUPOBAHHBIX 3aa4;

L4 pa3sBUTHUC yMeHHf/'I Ha6J'IIOIlaTB IMPUPOAHBIC ABJICHUA U BBINIOJIHATH OIIBITHI, na6opaTopHLIe pa6OTLI n

OKCIICPUMCHTAJIbHBIC UCCICAOBAHUS C UCTTIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;



J OCBOEHHE MPHEMOB PabOTHI ¢ MHpOpManuel (HU3NIECKOTO COACPKAHUs, BKIIOYast HHPOPMAIUIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3HMKH, aHATTU3 M KPUTHUECKOE OLICHUBAaHKE HH(POPMALINY;

o 3HAKOMCTBO CO cdepamMu MpodecCHOHAILHON NeATENbHOCTH, CBS3aHHBIMH C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.

Ha usyuenne ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOIO 0o0mIero oopasoBaHusi oTBOAUTCS 238
yacoB: B 9 kiacce — 102 yaca (3 yaca B HeZIeI0).

[Ipemyaraemerii B mporpaMmMe 1o (H3HKE TepeueHb J1adOpaTOpHBIX pPadOT W OIMBITOB HOCHUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JEJIaeT BbHIOOpP HPOBEACHHS J1a00paTOPHBIX pabOT M ONBITOB C
yu€TOM HWHAMBUAYAIBHBIX OCOOCHHOCTEH OOy4YalomMXCs, CIHCKAa JKCIEPUMEHTANBHBIX —3aJaHHi,
IpeiaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOIO 3K3aMeHa 10 (PU3HKeE.

COILEPKXAHUE OBYUEHUA

9 KVIACC

Paszpnen 8. Mexanuveckue siBJCHHUSA.

Mexannueckoe nBukeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBH)KEHUsA. PaBHOMEpHOE TNpsAMOJIMHEHOE JBIKEeHUE. HepaBHOMepHOE MNPSIMOJMHENHOE [BUXKEHUE.
CpenHsis 1 MTHOBEHHAs CKOPOCTh TeJla TP HEPABHOMEPHOM JIBH)KEHHUU.

VYckopenue. PaBHoyckopeHHOE npsiMosuHeHOe nBmkeHne. CBoOoHoe nagenne. OnbITel [ammes.
PaBHOMepHOE nBMKEHME 110 OKpYKHOCTH. [lepuo n yacrota oOpaiieHus. JIuneliHas u yriioBas CKOpOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE.

[IepBb1it 3akoH Hprorona. Bropoii 3akoH Herorona. Tpetnit 3akoH Hprorona. IlpuHnmn cynepno3nnnu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuiia TPEHUS CKOJIBbXKEHHUS, CUJIa TPEHUS TIOKOS, IPYTrUe BHUIbI
TpEHUS.

Cuna TsSKeCTH M 3aKOH BCEMHMPHOTO TATOTEHHs. YCKOpeHHe CBOOOJHOro majeHus. J[BHkKeHue IIaHeT
Bokpyr CousHna. [TepBas kocMuueckas ckopocTb. HeBeCOMOCTh U meperpy3Ku.

PaBHOBecue MarepuaibHOM TOUKH. AOCOTIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKpEIIEHHOM
OChI0 BpanieHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec tena. M3meHenne wumnyibca. Mmmynbe cuiibl. 3aKOH COXpaHEHHMS HMITyJibca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckas pabota v MOIIHOCTh. PaboTa cui TskecTd, ynpyrocTtH, TpeHus. CBsi3b SHEPTUH U PaOOTHI.
[loreHumanpHas 3HEprus Tena, NOJHATOrO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHumanbHas 3HEprus ckaroi
npyxxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPIUH. 3aKOH COXPAHEHUSI MEXaHUUYECKOU
SHEPrUH.

Jemoncmpayuu.

1. HaGmogeHne MEXaHHMYECKOTO JBM)KCHHSI Te€Jla OTHOCUTEIBHO PAa3HBIX TE OTCUETA.

2. CpaBHeHME IyTe M TPACKTOPUM IBUIKEHHUS OJHOTO M TOIO K€ TEJIa OTHOCUTEIBHO PA3HBIX Tell
OTCYETA.

3.  H3mepeHue cKOpoCTH U YCKOPEHHUSI IPSIMOJIMHEHHOTO JBUYKCHHUS.

4.  HccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JBIKEHUS.

5.  Habnionenue nBu>keHUs Tena MO OKPYKHOCTH.

6. HaOmiomeHue MexaHMUYECKUX SIBIICHUM, MPOUCXOASIIUX B cucreMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl Teja U ICUCTBYIOIIEH Ha HETO CHUJIBIL.

8.  HaOmronenue paBeHCTBA CHIT IIPH B3aUMOJICHCTBUU TEJL.

9.  H3meHeHue Beca Tela IPU YCKOPEHHOM JBUKEHHH.

10. TIlepenaua ummynabca Mpy B3aUMOJICHCTBHUH TEN.

11. TIpeobOpazoBaHus PHEPTHH MPU B3aUMOICHCTBUU TETI.

12. CoxpaHeHHe UMITyJbCA TIPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyIbCA IPU A0COTIOTHO YIIPYTrOM B3aWMOICHCTBUU.

14. HabGmiogeHune peakTUBHOTO JIBHKEHUSI.

15. CoxpaHeHHe MEXaHHUECKON YHEPTHH MIPU CBOOOTHOM IaICHHUH.

16. CoxpaHeHHE MEXaHHMUYECKOMN YHEPTHUH MIPH IBUKEHUH TeJa MO JEHCTBUEM MPYKUHBI.
Jlabopamopusie pabomot u onvimol.



1.  KoHcTpyupoBaHue TpakTa A pa3roHa M JaJbHEHIIEr0 PaBHOMEPHOTO JABMKEHHUS IIApUKa WU
TEJIEKKH.

2. Ormpenenenue CpeaHeld CKOPOCTH CKOJIBKEHHs Opycka WM ABFMDKEHHUS IIapHKa 10 HAKIOHHOMN
IUIOCKOCTH.

3. Ompenenenue yCKOpeHHS Tela IPU paBHOYCKOPEHHOM JIBU)KEHUH 110 HAKJIOHHOM TIO CKOCTH.

4.  HccnenoBaHue 3aBUCHMOCTU YT OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKEHUHU 0€3 HadaabHOMH
CKOPOCTH.

5.  TlpoBepka rumoTe3bl: €CIIM NMPH PABHOYCKOPEHHOM IBIKEHHHM 0€3 HAdalbHON CKOPOCTH WYTH
OTHOCSTCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

6.  HMccrnenoBaHue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JIABJICHHUSL.

7. Ompenenenue KodpGHUIMEHTA TPSHUS CKOJIBKCHHUS.

8.  Ompenenenue >KECTKOCTH MPYKUHBI.

9.  Ompenenenne pabOThl CWIIBI TPEHHS TPH PABHOMEPHOM JBUKCHHUU Tella 10 TOPU3OHTAIHHOMN
MTOBEPXHOCTH.

10. Onmnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPHU MOJBEME T'py3a C HCIOJB30BAHUEM HEMOJABHKHOTO H
MTOJIBUYKHOTO OJIOKOB.

11. U3yuenue 3aK0HA COXpPaHEHUS YHEPTUH.

Pasznen 9. Mexanuveckue KoJieOaHus U BOJIHBI.

KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHUKHU KOJI€OAHW: TEPHUOJ,, YacTOTa, aMIUIMTYJA.
Marematuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KouedaTeIbHOM JBUKEHUH.
3aryxatomue kKosieOaHus. BeiHyxkneHHbie KojeOanus. Pesonanc. Mexanumdeckue BosHBI. CBOWCTBa
MeXaHU4YEeCKUX BOJH. [IpoosbHbBIe U IoTIepeyHbIe BOJIHEI. J[JTHHA BOJTHBI U CKOPOCTH €€ PacipOCTpPaHECHHS.
MexaHndeckue BOJHBI B TBEPAOM TeENE, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

Hemoncmpayuu.

HaGnronenune konebanuit T Mo IeWCTBUEM CHITBI TSHKECTH M CHITBI YITPYTOCTH.

Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HalGnronenue BeIHYKIEHHBIX KOJIGOaHUHN U Pe30HAHCA.

Pacnipoctpanenue mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTUYECKHI1 pe30HaHC.

./Iaﬁopamopnbte pabomot u onvimol.

Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTH4ecKoro MasTHUKA.

Omnpenenenre 4acToThl U Mepuoia KoiaeOaHuil Npy>KUHHOTO MasSTHHKA.

HccnenoBanue 3aBUCUMOCTH NIepuoAa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepHoa KojeOaHui MPYy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH MepHo/ia KoJieOaHHi Irpy3a, MOBEIHIEHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, TEMOHCTPHUPYIONINE 3aBUCUMOCTh MEpHOAa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpy3a U *KECTKOCTU MPYKUHBI.

7.  H3mepeHue ycCKOpEeHUs CBOOOTHOTO MAICHHUS.

Paspnen 10. DiekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHUTHOE I0Jie. DJEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBA AJIEKTPOMAarHUTHBIX BoJH. Illkana
3JIEKTPOMAarHUTHBIX BOJIH. VCII0Ib30BaHNE 3EKTPOMArHUTHBIX BOJIH JJI1 COTOBO CBSI3H.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.  CpoiicTBa 2MEKTPOMAarHUTHBIX BOJH.

2. BousiHOBBIE CBOMICTBA CBETA.

Jlabopamopuwvie pabomot u onvimol.

1.  H3yueHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOHIIBHOTO TenedoHa.

Pa3znen 11. CBeToBLI€E ABJICHHUS.

JlyueBas mozenb cBeta. Mictounuku ceta. [Ipsimonunelinoe pacnpoctpaneHue cBeta. 3atMenus CosHIa U
Jlynbl. OTpaxkenue ceta. [l1mockoe 3epkano. 3aKOH OTPaKEHHsI CBETA.

[Ipenomiienne cBera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHee oTpakeHue cBeta. Mcnonab3oBaHue
MOJIHOTO BHYTPEHHET0 OTPAKEHMS B ONITUYECKUX CBETOBOJAX.

oA W

ocoukrwnE



Jlunza. Xoxa mydeid B nuH3e. OnTuueckas cucrema (oToarmapara, MUKPOCKOIa M Teleckomna. [ma3 kak
ONTHYECKas cUcTeMa. binu3opykocTh U JaIbHO30PKOCTb.

Paznoxenne Oenoro csera B crektp. OnbiTel HhtoToHa. CnokeHHe CHEKTpalbHBIX LBETOB. Jlucmepcus
CBETa.

Jemoncmpayuu.

[IpsamonnHeHOE pacpOCTPAHEHHUE CBETA.

OtpaxeHue cBeTa.

[Tonyyenue n300paskeHHl B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xon jtydeid B coOuparoiiei JIH3e.

Xo0J JIydel B pacCenBaroLIEH JIUH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JINH3.

[TpuHuun neiictBus ¢poroannapara, MUKPOCKOIIA U TEJIECKOIIA.

0. Mogens rnasa.

1. PasnoxeHue 6e70T0 CBETA B CIIEKT.

12. Tlomyyenue 6e10TO CBETA MPH CIOKEHUH CBETA PAa3HBIX IIBETOB.

Jlabopamopnuie padbomel u onvimel.

RO ~NoO WD E

1.  UccrenoBanue 3aBHCHMOCTH YTila OTPaXCHHS CBETOBOTO JIyda OT yIJia TaICHHs.

2.  N3ydeHue XxapaKTEepHCTHK U300paKEeHU MTPEeIMETa B TNIOCKOM 3epKale.

3. HccrnenoBaHue 3aBHCHMOCTH Yria IMPEJIOMIICHHS CBETOBOTO Jiyda OT yrjla MaJCHUS Ha TPaHUIE
«BO3ITyX—CTEKIIO».

4.  Tlomydenue n300paxeHHl ¢ MOMOUILIO0 COOMpPAOILIEH JIMH3BI.

5. Ompenenenne POKyCHOTO pacCTOSHHS U ONITHYECKOM CHITBI COOMPAOIIESH JTMH3HI.

6.  OnbITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIEKTP.

7. ONBITHI O BOCHPUSATHIO IIBETA MPEJAMETOB MTPH UX HAOIIOICHUH Yepe3 I[BETOBbIC (DUITBTPHI.

Pa3nen 12. KBanToBbIe ABJICHUS.

Omneiter Pesepdopna u maHeTapHas mMojzenb atoma. Mogenb aroma bopa. Mcnmyckanue u morJiomeHue
cBeta aToMoM. KBaHThI. JInHEHYaThIE CIEKTPHI.

PamnoaktuBHOCTh. Anb(a, Oera- m ramma-uznydeHus. CtpoeHwe atomHoro suapa. HykmonHas momaens
aTOMHOTO siipa. M3otonsl. PagnoaktuBHble npeBpaienus. [lepuon nomypacmnaia aTOMHBIX siep.

SnepHble peakuuu. 3aKOHBI COXpaHEHHS 3apsiIOBOTO M MAacCOBOTO YHCEI. DHEPIHsl CBSI3U aTOMHBIX sJED.
Cas13p Macchel U 3Hepruu. Peakuuu cunTesa u nenenus saep. Mctounnku snepruu CosHIa u 3BE37.
Snepnas sHepreruka. JleiicTBHs paOAaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.

Jemoncmpayuu.

1. Chekrtpsl U3ITy4yeHHS U MOTJIOIICHHUS.

2.  CrhekTtpsl pa3IU4HbIX I'a30B.

3. Coektp Bogopona.

4.  HabGmonenue TpekoB B kamepe BuibcoHa.

5.  Pabora cuéTumka MOHU3UPYIOIIUX U3TYUCHUN.

6.  Peructpanus u3iaydeHus NpUPOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimel.

1.  HaOniogeHue CIJIONMIHBIX M TUHEHYATHIX CIIEKTPOB U3ITydEHUSI.

2.  HccnenoBaHue TPEKOB: U3MEPEHNE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).
3.  HM3mepenue paguoakTUBHOTO (OHA.

IToBTOpPHTENBLHO-00001IAKOIINI MOLYIb.

IToBTOpUTENBEHO-00001IAIONINI MOAYIb TPEAHA3HAYEH Ul CUCTEMaTH3alMi U 00O0OIIEeHUs PeAMETHOTO
COJIepKaHUs U ONbITa JIEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YYEHUH BCEro Kypca (U3MKH, a TakkKe s
MOJITOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY MO (pU3HKe i 00ydyaromuxcs, BbIOPaBIIMX 3TOT
y4eOHBIH MpenmeT.

[Ipy M3yyeHUM AAHHOTO MOAYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BHUIBI AEATEIBHOCTH, HA OCHOBE
KOTOPBIX OOecreynBaeTcsi JOCTHXKEHHE NPEAMETHBIX M METallpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaToB
oOyueHus, GopMHpYyETCs €CTEeCTBEHHOHAYYHAasi IPaMOTHOCTh: OCBOGHUE HAYYHBIX METOJ/I0B UCCIIEIOBAHUS



SABIICHUH TPHUPOJBI M TEXHUKH, OBIIAJICHUE YMEHUSMH OOBSICHATH (HU3MUYECKHE SBJICHUS, MPUMEHSIA
IIOJIyYEHHBIE 3HaHMsI, PEIIATh 3aJJa4l, B TOM YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAIILHBIE.
[IpyHIMOMATBHO JAESITEIBbHOCTHBIM XapakTep JaHHOIO pasjiena peajau3yercs 3a CY€T TOro, 4To
oOyyJaronuecst BHIIOJIHSIOT 3aJaHNs, B KOTOPBIX UM IIPeIaraercs:

Ha OCHOBE TOJIyUYCHHBIX 3HAHUN PAacliO3HABATh U HAYYHO OOBSICHATH (PU3MUYECKHE SBICHUS B OKPYXKAIOIIEH
IIPUPOJIE U TIOBCETHEBHOM KU3HU;

WCIOJIb30BaTh HAYYHBIE METO/IbI MCCIIAOBAHMS (PU3UYECKHX SIBICHUH, B TOM YHCIIE ISl IPOBEPKH THIIOTE3
U TIOJIyYEHUs] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HanOoJiee Ba)KHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTH, Hampumep,
MIPaKTUYECKOI0 HCIIOJIb30BAHUS PA3JIMYHbIX MCTOYHUKOB SHEPrMM HA OCHOBE 3aKOHA IpEBpAllEHUs U
COXPAaHEHHUS BCEX U3BECTHBIX BU/I0B SHEPIHH.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne pusuku Ha ypoBHE OCHOBHOT'O 00IIEro o0pa3oBaHUs HAPaBJIEHO HAa JOCTHKEHUE JIMYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3Yy/IbTAaTOB.

B pesynbrare m3zydeHus (QU3MKU Ha ypOBHE OCHOBHOTO 00mIero obpa3zoBaHUsl y oOywaromierocsi Oyayr
c(OpMHUPOBaHbI CIEAYIOUIUE JINYHOCTHBIE PE3YIbTAThl B YACTHU:

1) naTpuOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHUE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pU3nUecKol HayKu;

- [ICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacTHUIO B OOCYXXIEHUH OOIIECTBEHHO 3HAUUMBbIX U ATHUECKUX MPoOeMm,
CBSI3aHHBIX C MIPAKTUUYECKUM MIPUMEHEHUEM JOCTHKEHUH (PU3UKH;

° - OCO3HaHWEC BAXXHOCTHU MOPAJIBHO-3THYCCKHUX IMMPHUHIIUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

. 3) acTeTM4YEeCKOr0 BOCIIUTAHMSI:

J - BOCIIPUSITHE SCTETHUECKUX KaueCcTB (PU3NUECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

. 4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

. - OCO3HAHHUE IIEHHOCTH (PU3NYECKONW HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

J - pa3BUTHE HAYYHOMU JII0003HATEILHOCTH, HHTEPECA K UCCIIeI0BATENbCKON A TETbHOCTH;

. 5) popMupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOIO 0JI1ATONOJYy U

J - OCO3HAHHME ILIEHHOCTH Oe30macHOro oOpas3a >KU3HHM B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,

Ba>XHOCTHU IIpAaBHJI Oe3omacHOro INOBCACHUS Ha TpaHCIOPTEC, HA AOporax, € JJICKTPUUCCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B IOMAIIHUX YCIIOBUAX;

° - copMUpPOBaHHOCTH HaBBIKA pedICKCHHU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ IpaBa
y IPYTOro 4eJloBeKa;

° 6) TPy10BOr0 BOCIIUTAHUA:

° - aKTUBHOE Yy4yacTHE€ B pEUICHHHM MPaKTUYECKHX 3amad (B paMKax CeMbH, 00pa30BaTeIbHOU

OpraHu3aliy, ropoja, Kpasi) TEXHOJIOTHYECKON U COLMANBHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIe
U (pU3HYECKUX 3HAHHUIA,

. - HHTEPEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuid, CBA3aHHBIX ¢ (U3UKOM;

o 7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:

o - OpUEHTAIUsl Ha MpUMEeHeHHe (HU3MUECKUX 3HAHUU M7 PEelIeHUs 3a7ad B 0ONACTH OKpYKaromien
Cpezbl, JIAHUPOBAHUS MMOCTYNKOB U OLIEHKU X BO3MOXKHBIX MOCIEACTBUI JJIS1 OKPYKAIOLIEH cpelibl;

o - OCO3HaHUeE IN100aTBHOTO XapaKkTepa 3KOJOTMUECKUX MpoOIeM U MyTel UX pelieHus;

o 8) ajanTanuu K M3MEHSIIOUIMMCS YCJIOBUAM COUMAJIBHOI ¥ IPUPOIHOM Cpeabl:

. - MOTPEeOHOCTh BO B3aMMOJICHCTBHM IPH BBINIOJHEHUU HCCIEAOBAaHUM W IMPOEKTOB (PU3HUECKON
HAMPaBJICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JPYTHUX;

J - IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1eATEIbHOCTD;

J - TOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWMU, B TOM uucie (OPMYIUPOBATH WU, MOHSTHS,

THUITIOTE3BI O (I)I/I3I/I‘-ICCKI/IX 00BEKTaxX U SABJICHUAX,



J - OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

o - IJIJAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

o - CTpeMJICHHE aHAJU3UPOBATh U BBISBIATH B3aUMOCBSI3M MPUPO/BI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHNEeM (DPU3UYECKUX 3HAHUM;

. - OLICHKA CBOMX JEUCTBUU C y4ETOM BIIMAHHSA HA OKPYKAIOLIYIO CPENY, BO3MOMKHBIX IJI00aJIbHBIX
IIOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbraTte ocCBOGHHs TporpaMMbl 1O (uU3MKEe Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHus Yy
oOyyaromerocsi OynyT copMupoBaHsl MeTanpeIMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE MO3HABATEILHBIC
YHUBEpCaJbHble yueOHblE JEHCTBUSA, KOMMYHMKAaTHBHBIE YyHUBEpCAJbHblE YydeOHble JIeHCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS.

Ilo3naBaTenbHBIC yHHBepPcaibHbIe YueOHbIe JeliCTBUSA

ba3oBrble 1ornyeckue 1eMCTBHSA:

. BBISIBJISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SBICHUI);

. YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIMN, OCHOBAHUS JUIsl 0000IEHNS U CPAaBHEHUS;
. BBISIBJISITH 3aKOHOMEPHOCTH U NMMPOTUBOPEUUS B pacCMaTpUBaEMbIX (paKkTax, JAHHBIX U HAOIIO/ICHUSX,
OTHOCSIIMXCS K (PU3NYECKUM SIBJICHUSIM;

. BBISIBJISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3M IPHU H3Y4YE€HUU (U3MUYECKUX SBJIIEHUH M IPOLIECCOB,

ACJIAaTh BBIBOJIbI C UCITIOJIB30BAHUEM ACAYKTUBHBIX U MHAYKTUBHBIX yMOSaKHIOquHﬁ, BBIZIBUT'aTh 'MIIOTE3bI
O B3aNMMOCBA3AX (1)I/I3I/I'-IeCKI/IX BCJIIMYHH,

. CaMOCTOSITENIBHO BbIOUpaTh crOoco0 petieHus yaeOHol pu3nueckoi 3aauu (CpaBHEHHE HECKOJIbKUX
BAPUAHTOB pellIeHHs, BbIOOpP Hambojiee NOIXOIAIIEr0 € YYETOM CaMOCTOSTEIBHO BBIACICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebckne 1eiCTBUS:

o HCIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT IIO3HAHUS;

o IPOBOJUTh IO CaMOCTOSITEJIbHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOKHBIA  (pu3HuecKuii
IKCIEPUMEHT, HEOOJIBIIOE UCCIIEA0BAHNE (PU3UUECKOTO SIBICHUS;

o OLICHUBAaTh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(POPMALIUIO, MOIYYCHHYIO B XOJI€ MCCIIEOBAHUS
WJIH SKCIIEPUMEHTA;

o CaMOCTOATENIBHO  (OpMYIUpOBaTh OOOOIIEHNsT M BBIBOJBI 10 pe3yibTaTaM IpPOBEAEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICAOBAHMS;

o IIPOrHO3UPOBATh BO3MOJKHOE JalIbHEHIIEee pa3BUTHE (PU3MUECKMX MPOLIECCOB, a TAKXKE BbIJABUTATh

IPENOJI0KEHNs 00 UX PA3BUTUU B HOBBIX YCIOBHAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

o IIPUMEHATh Pa3IMYHbIE METObI, MHCTPYMEHTHI M 3aIPOChI IIPH MOUCKE U 0TOOpe MHPOPMALIUU UIIH
JAHHBIX C YYETOM IPEJIOKEHHON yueOHOH (pU3NuecKoil 3a1auu;

J aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIHIO PA3IMYHBIX BUI0B U (HOpM
IIPEJCTaBICHMUS;

J CaMOCTOSTEJIBHO BBIOMPATh ONTUMANIbHYIO (pOpMY IpencTaBlIeHUs] HHPOPMALMU U WILTIOCTPUPOBATh
pelaemMble 331a41 HECJIOKHBIMU CXEMaMH, IarpaMMaMu, MHOU rpadMKoi U UX KOMOMHALUSAMH.
KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

J B X0J1e 00CyX/IeHUsl yueOHOro MaTepuaia, pe3ylbTaToB J1a0opaToOpHbIX padoT U MPOEKTOB 33JaBaTh
BOMPOCHI 10 CYLIECTBY OOCY)XJIaeMOW TeMbl M BBICKAa3bIBAaTh HJIEH, HAlleJICHHbIE Ha pPEIICHHE 3a/aud U
noJyiep>kanue OaroxenaTeaIbHOCTH OOLIeHHUS;

° COTIOCTAaBJIATh CBOU CYXKIEHHS C CYXICHHUSIMH JAPYrUX YYaCTHUKOB Juanora, OOHapy>KHWBaThb
pasiuyue U CXOACTBO MO3UIUNI;

° BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX;

° MyOMMYHO TMPEACTaBIATh PE3yIbTaThl BBITOJHEHHOTO (U3MUYECKOTO OMbITa (IKCIEPHUMEHTa,
HCCIeA0BaHus, IPOEKTA);

° MMOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHJAHONW U MHIMBUIYATbHONW pabOThI MIPHU pPEIICHUH

KOHKPETHOM (hU3HuecKoit mpoOIeMsl;



o MPUHUMATh eI COBMECTHOW JESATEIILHOCTH, OPraHU30BBIBATH JEHCTBUS 1O €€ JOCTHKCHHIO:
pacmpenensaTh poiid, OoOCYXIAaTh MPOIECCHl W PE3yabTaThl COBMECTHOW paboOThl, 0000mIaTh MHEHHS
HECKOJIBKHUX JIIOACH;

. BBIIIOJIHATH CBOKO 4YacTh pabOThl, JOCTUTasl KAYECTBEHHOI'O pe3yjbTaTa MO CBOEMY HAlpPaBICHUIO U
KOOPAMHUPYS CBOU ACUCTBUS C APYTHUMH WICHAMH KOMAH/IbI;
o OLICHMBATh KA4yeCTBO CBOEro BKJIaJa B OOMMI NPOAYKT IO KPUTEPUSM, CAMOCTOSTEIHHO

c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHbIe yHUBepPcabHbIe YUeOHbIe 1eliCTBUA

Camoopranmu3anus:

J BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYAIHAX, TPEOYIOMNX Ul pelIeHus] (pu3muecKux
3HAHHI;

J OpUEHTHPOBATHCS B PA3IMYHBIX [OAXO0JaX MPUHATHS pELIEeHUN (MHIUBUAYAIbHOE, HPUHSTHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUH IPyNoil);

. CaMOCTOSITEJIBHO COCTABJIATH QJTOPUTM pelIeHUs (U3MUEecKON 3a/ad WIM IUIaHa MCCIIEI0BaHUs C

y4€TOM HUMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh IpeylaracMmble
BAPUAHTHI PEIICHUN;

. JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAILHBII MHTEJIEKT:

o JaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJyiaraTh IiaH e€ U3MEHEeHMUS,

J OOBSACHATh TMPHUYMHBI JOCTHKEHUS (HEHOCTH)KEHUS) pEe3yJAbTaTOB JAESTEIbHOCTH, JIaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

J BHOCHUTbH KOPPEKTHUBBI B JACSITEILHOCTD (B TOM YHCIIE B XOJ BBIIOJHEHUS (PU3HMUECKOTO HUCCIIEI0BaHUS

WIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIUXCA CUTYal[Ul, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEH;

J OIICHUBATh COOTBETCTBUE PE3YJIbTATa 1IEJIU U YCIOBHSIM;

. CTaBUTh ceOs Ha MECTO ApPYyroro 4YejloBeKa B XOJ€ CIOpa WM AUCKYCCHM Ha HAy4yHYIO TeMYy,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

J MpU3HABaTh CBOE MpPaBO HAa OHIMOKY MpH pelleHud (U3MYECKUX 3aJad WM B YTBEPXKICHHUSIX Ha

Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

HNPEIMETHBIE PE3YJIBTATHBI

K konmy oOydenus B 9 KJjacce mpeiMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE MOJDKHBI OTpakaTh
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

J WCIOJIb30BAaTh TOHSTHS: CHUCTeMa OTCu€ra, MaTepualbHas TOYKa, TPAEKTOPUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKeHUs, aedopmanus (ympyras, IUIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U IMEPEerpy3Kd, LUEHTP TSKECTH, aOCOJIOTHO TBEPIOE TENO, LIEHTP TSHKECTH
TBEPAOro Teja, paBHOBECHE, MEXaHMYECKHWEe KojeOaHus U BOJHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKajda SJIEKTPOMArHUTHBIX BOJIH, CBET, ONU30PYKOCTh U JAIbHO30PKOCTH,
CHEKTpPbI UCIYCKAaHUA U MOTJIOUIeHHUS, anbda, OeTa- U raMMa-u3IydeHus, U30TOIIbL, JepHas YHEPreTHUKA,

. pa3nuyath SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE JIBIKEHUE, PABHOYCKOPEHHOE
NpSMOJIMHENHHOE JBW)KEHHE, CBOOOJHOE TMAJCHHE TeJ, PABHOMEpPHOE JBIDKEHHUE TI0 OKPYXKHOCTH,
B3aMMO/ICHCTBUE TEJ, PEAKTUBHOE JBIKEHUE, KoyiebaTenbHOE ABM)KEHUE (3aTyXalollie M BBIHYXKICHHbIE
KoJjeOaHus), PE30HAHC, BOJHOBOE JBIDKEHUE, OTPaKEHHUE 3BYyKa, MPSMOJIMHEWHOE pAaCIpOCTpaHEHUE,
OTpakeHHE U TMPEIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETa, paszlioKeHUe Oenoro ceBera B
CHEKTp M CJOXXEHHME CHEKTpalbHBIX IIBETOB, IUCHEPCHS CBETA, €CTECTBEHHAs pPaJUOAaKTHUBHOCTb,
BO3HMKHOBEHHE JIMHEWYATOTO CIEKTpa M3IY4eHHUs) N0 OMUCAHHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3NIECKOE SBIICHUE;

o pacrmo3HaBaTh MPOSBIEHNE M3YUYEHHBIX (PH3UUYECKUX SIBJICHHUH B OKpYXKarolieM Mupe (B TOM YHCIe
¢dbusznueckue SBICHUS B TMPHUPOJE: TPWIMBBI M OTJIHBBL, JBWKEeHHE IIaHeT CONHEYHOH CHCTEMBI,
PEaKTUBHOE JBM)KEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPSICEHUE,
ceiicMHuYecKre BOJHBI, I[yHaMH, 3XO, IIBeTa TN, ONTHUYECKHE SIBICHHUS B MPUPOJIE, OMOIOTHUECKOE
JeMCTBHE BUAUMOTO, YABTPA(PHOIETOBOTO U PEHTTEHOBCKOTO M3JIyUYeHUH, €CTeCTBEHHBIN PaOaKTUBHBIM
($hoH, KOCMUYECKHE Y4, paAMOAKTUBHOE M3TYYCHHE MPUPOJIHBIX MUHEPAJTIOB, JEHCTBUE PaHOAKTHBHBIX



U3JIy4YEeHUN Ha OpPraHUu3M 4YeJIOBEKa), IPU 3TOM NEPEBOJUTH NMPAKTUUYECKYIO 33Ja4y B y4eOHYIO, BBIJIEISATh
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUYECKHUX SBICHUM;

J OTKCHIBATH M3YYECHHBIC CBOWMCTBA Tel U (PU3UYECKHE SBICHHS, MCIOJB3Ys (PU3HUECKUE BETUUMHBI
(cpenHsisi 1 MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBYKEHUH, YCKOPEHHE, TIEPEMELLIEHUE, TYTh,
yrJoBasi CKOPOCTh, CHJIa TPEHUs, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MNMAaJEHMsI, BEC
TeJla, UMITYJIbC T€Ja, UMIYJIbC CHIIbI, MEXaHHUYECKasi padoTa M MOIIHOCTh, MOTEHUIUAIbHAS SHEPTHUs Tena,
MOJHATOTO HaJ TIOBEPXHOCTHbIO 3€MJIM, IMOTEHLHUAJIbHAs JHEPIUsl CXKATOW MpPYKHUHbI, KUHETUYECKAs
SHEPTHUs, TOJIHAS MEXaHUYeCKasi SHEPrusl, IEPUOJI M 4acToTa KoJeOaHHi, AJTMHA BOJIHBI, TPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOPOCTb CBETA, [I0KA3aTeNb MPEIOMIIEHHS CPE/ibl), IPU ONUCAHUU PABUIBHO TPAKTOBAThH
(U3NYIECKUN CMBICIT UCTIOIb3YeMBIX BEJIHMYNH, 0003HAUCHHS U €AWHUIIB (PU3UUYECKUX BEITHMYUH, HAXOIUThH
(bopMyIbl, CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BETUYMHY C JPYTUMH BEIWYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHIX BEINYHH;

J XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS U MPOLECCHI, UCMHOIb3Ys 3aKOH COXpPaHEHHS
SHEpPruM, 3aKOH BCEMHPHOTO TATOTEHHS, MPHUHLUII CYNEPHO3ULMU CUJI, HPUHLIUIN OTHOCUTEIBHOCTH
lanunest, 3akonsl HploTOHA, 3aKOH COXpaHEHUs HMMITYJbCA, 3aKOHbI OTPAKEHUS U IPEIIOMIIEHUS CBETa,
3aKOHBl COXpPAHEHHUsS 3aps0BOTO W MacCOBOTO YHCENI NpU SACPHBIX peaklusx, NP 3TOM JaBaThb
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCBIBATh €0 MaTEMaTUYECKOE BbIPAKEHUE;

J 00BACHATh (U3MUECKHE TMpollecChl M CBOMCTBa Tel, B TOM 4YMCIE W B KOHTEKCTE€ CHUTyalUl
MIPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CIIEJCTBEHHBIE CBSI3H, CTPOUTh OObSICHEHNE
u3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOWCTBAa (U3NYECKUX SABJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

. pemath pacy€THble 3a/auu (ONMUparolyecs Ha cUCTeMYy U3 2—3 ypaBHEHHUI), UCIOJIb3YS 3aKOHBI U
(dbopMynbl, cBs3bIBatoMe (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyd 3allMChIBAaTh
KpaTKO€ YCJIOBHE, BBISBIATh HEJOCTAIOIIME WM M30BITOUHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYIHI,
HE0OXO0IMMBbIE ISl pelIeHUs, TPOBOAUTh PACUEThl U OLIEHUBATh PEATUCTUYHOCTDH MOJYYEHHOTO 3HAUEHUS
(hbM3UYECKON BEITUYHMHBL;

J pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX METOJIOB, UCHOIb3YS
OTHMCAHUE HCCIIEOBaHMS, BBIACIATH MPOBEPIEMOE MPEINOJI0KEHUE, OLEHUBATh MPAaBUIBHOCTD MOPSIKA
MIPOBEJICHUS UCCIIEZIOBAHMUS, J€NIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YAbTaThl HAOIIOICHUI U OIBITOB;

. MIPOBOJIUTH OTBITHI TIO HAOIIOICHUIO (PU3NYECKUX SBJIICHUH WM (PU3UIECKUX CBOUCTB Tel (M3yYCHHUE
BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUsl SHEPrHH, 3aBUCUMOCTh Ieproia KojaeOaHUu Mpy>KUHHOTO
MasTHUKa OT MaccChl I'py3a U >KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/bl MaJlbIX KojeOaHUM,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, pPas3lioKeHHe OeNoro cBera B CHEKTP, H3y4YEHHE CBOMCTB
M300paKeHUs B IJIOCKOM 3€pKajie U CBOWCTB M300paXKeHUs MpeAMeTa B cCOOMparoleit JTiuH3e, HabIoJeHe
CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB M3IYYEHHUS): CAMOCTOSTENIbHO cOOUpaTh YCTAHOBKY U3 U30BITOYHOIO
Habopa 000pyI0BaHMs, OITUCHIBATH XOJ OIBITA U €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOIbL;

. MPOBOJNUTH TPU HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX HM3MEPEHUH, OMNpeAensss CcpelHee 3HauyeHHe
u3MepsieMoil BenuuyuHbl ((POKycHOE paccTosiHue cobuparomieil TuH3bI), 000CHOBBIBATH BHIOOP crocoda
U3MEpeHUs (M3MEpPUTEIHLHOTO IPUbopa);

. MPOBOJUTH HCCJIEJOBAaHUE 3aBHUCUMOCTEH (DU3MUECKUX BETUYMH C MCIOJIb30BAHUEM MPSIMBIX
U3MepeHull (3aBUCUMOCTh MyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBMXKEHUU O€3 HadajabHOW CKOPOCTH,
nepuoja KoyiebaHui MaTeMaTHYecKoro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXKEHHS CBETa OT
yrila MajeHus M yria MpejJoMJIeHHs OT yrja HajeHus): IUIAHUpOBaTh MCCIENOBAHUE, CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYUH B BUE
TabIUI U TpaMKOB, AeTIaTh BEIBO/BI M0 PE3yJIbTaTaM UCCIIEI0BAHMS;

o MIPOBOJIUTH KOCBEHHBIE 3MEPEHUs (PU3MUECKUX BEIUYHMH (CPEeHss CKOPOCTh U YCKOPEHUE Tela Mpu
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOpPEHHE CBOOOJHOTO MaJieHUs, >KECTKOCTb IMPYKHUHBI, KOAIPPHUIHUEHT
TPEHHUS CKOJIbXKEHHUS, MEXaHWYecKas paboTa U MOIIHOCTb, YaCTOTa U MEPHUO KoJIeOaHUH MaTeMaTHUECKOTO
U IPYKMHHOTO MasiTHUKOB, ONTHYECKasl CHJIa COOMpAIOIIel JMH3bI, PaAHOaKTUBHBIN (OH): IMIaHUPOBAThH
U3MEpEHUs, cCOOUPaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY M BBINIOJHATH U3MEPEHHUs, CIelys NpesIosKeHHON
WHCTPYKLIMU, BBIYUCIIATH 3HAYCHHWE BEJIMYMHBI UM aHAIM3MPOBATH IOJYYEHHBIE Pe3yabTaThl C y4ETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

J coOuro1aTh MpaBmiia TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;



. pa3nuyaTth OCHOBHBIE MPHU3HAKM M3YYEHHBIX (U3MYECKUX MOJEJe: MarepuanbHas TOYKa,
a0CoOJIIOTHO TBEPIOE TEJO, TOYCUHBIH UCTOUHUK CBETA, JIyd, TOHKAs JIMH3a, IJIaHEeTapHas MOJENb aToMa,
HYKJIOHHasi MOJI€JIb aTOMHOTO S7pa;

. XapaKTepU30BaTh MPUHLUIIBI ACHCTBHS W3YUYEHHBIX MPUOOPOB U TEXHHMUYECKUX YCTPOUCTB C OTIOPOI
Ha MX ONUCaHUS (B TOM YHUCIE: CHUAOMETP, NATUUKHU I0JIOKEHUS, PACCTOSIHUS U YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, MHEPUCKOM, (OTOAIMAPaT, ONTHUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JIO3MMETp, Kamepa
Bunbcona), uCHoOiB3ys 3HAHUS O CBOMCTBaxX (U3MYECKUX SBJICHUH W HEoOXoauMmble (u3nyecKkue
3aKOHOMEPHOCTH;

. HCIIOJBb30BATh CXEMBl W CXEMaTUYHbIE pPHUCYHKM M3YYEHHBIX TEXHHUYECKHX YCTPOMUCTB,
U3MEPUTENBHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB MPU PELICHUH Y4EOHO-NPAKTUYECKUX 3a]1ad,
OTITUYECKUE CXEMBI JIJIsl TIOCTPOCHUS M300paKeHUH B TNIOCKOM 3€pKajie U COOMpAIOIIeH JINH3E;

J NPUBOANTH TpPUMEPHI (HAXOIUTh HH(OPMAIMIO O TpUMEpax) NPAKTUYECKOTO HCIIOJIb30BAHMS
¢u3nyecKux 3HAHWW B TOBCEAHEBHOW JKM3HMU s obecrieyeHUs 0€30MacHOCTH IpU OOpallleHUU C
npruOoOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3/I0POBbsI U COOJIIO/IEHUSI HOPM 9KOJIOTMYECKOTO
MOBEACHUS B OKPYKAIOIIEH CPEIE;

. OCYILECTBIATh MOUCK HH(popMauuu (usnueckoro cojaepxkanus B HHTepHeTe, camMOCTOSTEIbHO
(bopMynupys MOUMCKOBBIN 3aMIpOC, HAXOAUTh YT ONPEAEIICHUS JOCTOBEPHOCTH MOJTYY€HHON HH(pOPMAIUH
Ha OCHOBE UMEIOIINXCS 3HAHUU U TOTIOJHUTEIBbHBIX HCTOYHHUKOB;

. MCI0JIb30BATh NP BBIMOJIHEHUN Y4€OHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO JIUTEPATYpy (PU3NYECKOTO
COJIepKaHUs, CIIPAaBOYHBIE MaTepUaibl, pecypchl ceTu MHTepHeT, BianeTh NpuéMamMu KOHCIEKTHPOBAHUS
TeKcTa, Ipeodpa3zoBaHus HHGOPMAIIUU U3 OJJHOW 3HAKOBOU CUCTEMBI B APYIYIO;

J co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMaLIUU U3 HECKOJIBKHUX
HUCTOYHUKOB (DU3MUECKOTO COJEp)KaHus, NYyOJIWYHO TMPEACTaBIATh pPE3y/IbTaThl MPOEKTHOW HIIU
HCCIIEA0BATENBCKOMN IEATEIBHOCTH, IPA 3TOM I'PAMOTHO MCIOJIb30BaTh U3YYECHHBIN MOHATUNHBIN armapar
U3y4yaeMoro pasjena (PU3MKH U CONPOBOXKAATh BBICTYIUICHHE IpE3eHTAlUe ¢ y4éToM OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KosinyecTBo yacos DJIeKTpOHHbIE (L (POBbHIE)
n/m | Mporpammel B KoHTpoJIbHbBIE MpakTHyecKue o0pasoBaTelbHbIE PECYPCh
cero padoThI padoThI
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKkoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OITMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
12 Baanmoperictene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
13 3AKOHEI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznea 2. MexaHnveckue KoJae0aHUsI M BOJHbI
bu6moreka [IOK
2.1 MexaHn4ecKue KoJIeOaHust 7 3 https://m.eds00.ru/7f41a4a6
bu6moreka [IOK
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMArHUTHOE 1M0JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJiE U 6 2 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBbIe fIBJICHUSA
bubnuoreka [JOK
4.1 3aKOHBI pacCIIpOCTPaHEHUS CBETA 6 2 https://m.eds0o.ru/7f41a4a6
bubnuoreka [JOK
4.2 JIuH3BI U oNITHYECKUE TPHOOPHI 6 3 https://m.edso0.ru/7f41ada6
bu6mmoreka [JOK
4.3 PaznoxeHne 6e10ro cBeTa B CIEKTP 3 2 https://m.edso0.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 5. KBanToBbI€ siBJIeHHS
51 Hcnyckanue U MOIIOLIEHNE CBETA 4 1 bubnuorexa [IOK

aTOMOM

https://m.edsoo.ru/7f41a4a6
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bubnuoreka [IOK

52 CTpoCHHE ATOMHOIO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.3 SlnepHbie peakiuu 7 1 https://m.edsc]){).ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M MOTYJIb
6.1 [ToBTOpEeHue u 060011IEHNE CONEpHKAHUS 9 9 bubnuorexa [JOK
Kypca ¢hu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
9 KVIACC

Ne Koanvecrso yacoB Jara DJIEKTPOHHBbIE HH(PPOBLIE
Tema ypoka
n/n Bcero | KoHTpoJubHbIE IIpakTUyeckue N3y4YyeHM s o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsl
1 Mexannueckoe JBHKeHrne. MarepuaiibHas 1 01.09.2023
TOYKa
2 Cucrema orcuera. OTHOCUTEIILHOCTD 1 04.09.2023 BI/I6JI.I/IOTeKa HOK
MEXaHUYECKOIO JBMKEHHS https://m.edsoo.ru/ff0ad474
. bu6moreka [IOK
3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1 07.09.2023 https://m.edsoo.ru/ffoad19a
HepaBHoMepHOE npsMoMHETHOE
4 nerkeHue. CpeHssl © MTHOBCHHAS 1 08.09.2023
CKOPOCTH
5 [IpsmonnrHeNHOE PaBHOYCKOPEHHOE 1 11.09.2023 bubnuorexa [JOK
JBIDKCHHE. Y CKOPEHHUE T https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1 14.09.2023
CKOPOCTH
, Ha6opeaToszﬂ pabora OnpezxenzHHe . . 15 08,2023 Bubmiorexa [[OK
YOROpEHHA TCIA I PAaBHOYCKOPCHHOM R https://m.edsoo.ru/ff0adb18
JIBIKEHUH O HAKJIIOHHOM IIJIOCKOCTH
8 CBoOoanoe magenue teir. OneiTel [ anunes 1 18.09.2023
PaBHOMEpHOE MBHKEHWE TIO OKPY>KHOCTH.
. bu6moreka [IOK
9 [Tepuona u yacTora obpamenus. JInnerinas 1 21.09.2023 https://m.eds0o.ru/ff0ae176
U yTJIOBas CKOPOCTH
10 LleHTpOocTpeMUTEIHLHOE YCKOPEHHE 1 22.09.2023
11 ITepBrrii 3akoH HeroToHa. BekTop cuiibl 1 25.09.2023 bubmmorexa LIOK
P ) p R https://m.edsoo.ru/ff0ae612
Bropoi1 3akoH HeroTona. bubnuoreka [IOK
12 PaBHOfeiicTBYIOIIAs CcHia 1 28.09.2023 https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH Herotona. Cynepnosunus bubnuorexa [IOK
13 CUII 1 29.09.2023 https://m.edsoo.ru/ff0ae982
14 Pemrenue 3agau Ha npUMEHEHUE 3aKOHOB 1 02.10.2023 bu6mmoreka [JOK

HrroTtona

https://m.edsoo.ru/ff0aeb6c
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bubnuoreka [IOK

15 Cuna ynpyrocrtu. 3akoH ['yka 05.10.2023 https://m.edsoo.ru/ff0aeca?
16 Pemenne 3agau no reme «Cuiia 06.10.2023
YOPYTOCTH
17 Jlaboparopuas padota «Onpenernenue 09.10.2023 BI/I6JI.I/IOTeKa LHOK
KECTKOCTH MPYKHHBID» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cua Tperms 12.09.2023 https://m.edsoo.ru/ff0af738
bubmmoreka [{OK
19 Pemenwue 3a1a4 o Teme «Curia TpeHUs 13.09.2023 https://m.eds00.ru/ff0afa26
20 JlabopaTtopHnast paborta "Onpenenenue 16.09.2023 bubnuotexa [JOK
k03 duUIMeHTa TPEHHS CKOJIbKeHUS" T https://m.edsoo.ru/ff0af8be
21 Pemenne 3aga4 mo teme "3aKoHBI 19.09.2023 bu6moreka [IOK
Heiotona. Cuna ynpyroctu. Cuna tpeHus" T https://m.edsoo.ru/ff0afb8e
Cuna TSDKeCTH M 3aKOH BCEMHPHOTO
bu6moreka [IOK
22 TATOTCHUS. Y CKOpEHUE CBOOOTHOTO 20.09.2023 httns://m.eds00.ru/ffoafods
MaJeHUs
Ypok-koudepenius "JIBmxeHue Temn
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPA 23.09.2023
(Conneunas cuctema). ['amaktuku"
24 Pemrenne 3agay mo teMme "Criia TSHDKECTH U 26.09.2023 bu6mmoreka [JOK
3aKOH BCEMHPHOI'O TATOTCHHS" T https://m.edsoo.ru/ff0af5f8
[TepBast kocMuUecKasi CKOPOCTb. bubnuoreka [JOK
25 HeBecoMoCTh U meperpysku 27.09.2023 https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
AoGcomroTHO TBEpIOE Teno. PaBHOBecHe bu6mmoreka [JOK
26 i . 06.11.2023 .
TBEPIOTO TeJa C 3aKPEIUIEHHON 0ChIO https://m.edsoo.ru/ff0afe36
BpalllCHUS
27 MowmeHT cuibl. LleHTp TsokecTH 09.11.2023
Pemenue 3aga4 no reme "MOMEHT CHUJIBI. bubmuoreka [JOK
28 Llentp TsoxecTH" 10.11.2023 https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJKHOM paboTe 1Mo
. bu6mmoreka [JOK
29 Teme MeXUaHI/IquKoe"I[BI/ImeHI/Ie. 13.11.2023 https://m.edso0.ru/ffOb0408
BzaumoneiicTBue Ten
30 KonTtposnpHast paboTa 1o Teme 16.11.2023 | bubmuotexa [IOK
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"MexaHN4ECKOE IBUKECHUE.
B3aumonetictBue Tea"

https://m.edsoo.ru/ffOb06ec

Nmnynsc Tena. mnynse cuibl. 3aKoH

bubmuoreka [IOK

31 COXPaHEHHS HMIYIIbCa. Yupyroe u 17.11.2023 https://m.edsoo.ru/ffob07fa
HEYIPYroe B3auMOICHCTBHE
Pemenue 3agau no reme "3akoH bu6mmoreka [{OK
32 COXpaHCHHUS UMITyJIbCa" 20.11.2023 https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepeHuus PeaKTI/IBHO"e 2311.2023
JIBHKCHHE B IPUPOJIC U TEXHUKE
bu6mmoreka [{OK
34 Mexanndeckas paboTa U MOITHOCTH 24.11.2023 https://m.eds00.ru/ffob0ag4
PaboTa cumbl TSKECTH, CHIIBI YIIPYTOCTH U bubnuotexa [JOK
S - 27.11.2023 | e /7m.edsoo. ru/ffob0dbs
JlabopaTtopHas pabota «OnpenencHue
36 pabOThI CHJIBI TPESHUS TIPH paBHOMEpHOM 3011.2023
JIBHKCHHH TeJa 110 TOPU30HTATBHON
MTOBEPXHOCTH»
37 CBs13b 2Hepruu U padoThl. [loTeHManbHAS 01.12.2023
SHEprus
Kunernueckas sueprus. Teopema o bubnuorexa [JOK
38 KHHETHYECKOM SHEPIUU 04.12.2023 https://m.edsoo.ru/ffO0b0c32
39 3aK0H COXpaHEHHUs SHEPTHH B MEXaHUKE 07.12.2023
40 JlaGopaTtopHas pabora «/3y4yeHue 3akoHa 08.12.2023 bubnuoreka [JOK
COXpaHCHHS SHEPT UL T https://m.edsoo.ru/ff0b12fe
KonebarensHoOE ABUKEHUE U €TO bu6mmoreka [JOK
41 XapaKTePUCTHKH 11.12.2023 https://m.edsoo.ru/ff0b1858
42 3aryxaromue konedaHus. BeiHyx1eHHBIE 14.12.2023 bu6mmoreka [JOK
KoJsiebanus. Pe3oHanc T https://m.edsoo.ru/ff0b20f0
43 MatemaTHuecKuil U IPYKUHHBIN MasiTHUKU 15.12.2023
VYpok-uccienoBanue «3aBUCUMOCTD
. bubnmoreka [JOK
44 neproja KoeOaHuii OT KECTKOCTH 18.12.2023 https://m.edsoo.ru/ffob197a
MIPYKUHBI U MacChl TPy3a»
45 [IpeBpaiieHue 3HePTUr MPU MEXaHUYECKUX 21.12.9023

KOJICOaHUAX
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46

Jlaboparopnas pabota «OnpeneneHnue
94acTOTHI U IEpUOJia KoJeOaHMit
MPY)KUHHOTO MasiTHHKA

22.12.2023

bubnuoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas padota «IIpoBepka
HE3aBHCUMOCTH TIepHOo/ia KoJjieOaHuii rpysa,
IMOABCHICHHOTO K HUTH, OT MAaCChI I'py3a»

25.12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHMYECKUX BOJIH. [IpotonbHbIE 1
MOTIEPEYHBIE BOJHBI

28.12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenus "Mexanndyeckue
BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"

29.12.2023

50

3ByK. PacripocTpanenue u oTpaxxeHue
3ByKa

11.01.2024

51

Ypoxk-uccnenosanue "Habmronenne
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

12.01.2024

52

I'poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI PE30HAHC

15.01.2024

53

Ypoxk-koHpepeHnius "YIbTpa3sByK U
MH(]Pa3BYK B MPUPOJIC U TEXHUKE"

18.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe 1Mo
Teme "3aKoHbI coOXpaHeHHs. MexaHu4decKue
KoJieOaHusl U BOJIHBI"

19.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas padoTa o Teme "3aKoHbI
coxpaHeHus. MexaHudeckue Kojebanus u
BOJIHBI"

22.01.2024

56

BJ'IeKTpOMaFHI/ITHOG II0JIC.
BJ'IGKTpOMaFHI/ITHBIe BOJIHBI

25.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa QJICKTPOMAIrHUTHBIX BOJIH

26.01.2024

58

VYpoxk-koHpepenuus "llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonbp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBsA3H"

29.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yueHne cBOICTB
IEKTPOMArHUTHBIX BOJIH C IOMOIIBIO

01.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c
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MOOMIILHOTO TeedoHa"

Pemenne 3amaq Ha OMpeCACIICHUC YaCTOTHI U

60 - 02.02.2024
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHasl IPUpPOJa CBETA.
. bubnuorexa [JOK
61 Ckopoctb cBeTa. BosHoBbBIE CBOMCTBA 05.02.2024 https://m.edso0.ru/ffob31d0
CBeTa
62 pﬂﬁfﬁﬁiﬁfiﬁ?ﬁiﬁ o Sttt 08.02.2024 =~ Dubmuorexa LHOK
: o https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpaXE€HUS CBETa. 3epKaja.
bu6moreka [IOK
63 Pemenue 3a1a4 Ha MPUMEHEHHUE 3aKOHA 09.02.2024 https://m.eds00.ru/ffob38c4
OTpaKEHHsI CBETa
[Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS bubnuorexa [JOK
64 cBeTa 12.02.2024 https://m.edsoo.ru/ff0b3aea
[TommHOE BHYTpEHHEE OTpaKCHUE CBETA.
bu6moreka [IOK
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO 15.02.2024 https://m.edsoo.ru/ffob3c5e
OTpa)XKeHUsI B ONTHUYECKUX CBETOBOJAX
JlabopaTtopHnas padota "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPeIOMIICHUS 16.02.2024
CBETOBOTIO Jy4a OT yrJia naJieHus Ha
rpanuie "Bo3ayx-cTeksio""
Ypok-koupepennus "Vcnonp3oBaHue
67 MTOJTHOTO BHYTPEHHET'0 OTPaKCHHUSI: 19.02.2024
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6moreka [IOK
68 JIun3bl. OnTHyeckas cuja JIMH3BI 22.02.2024 https://m.eds0o.ru/ffob3f2c
. bubmuoreka [JOK
69 [TocTpoenne n3o0pakeHUH B JTMH3AX 26.02.2024 https://m.edsoo.ru/ffob44da
70 gii%iﬁiﬁfiﬁfﬁfm %ﬁiﬁiﬁi 29.02.2024 | buomorexa LIOK
. " o https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEeH JTMH3BI
Ypok-koHpepenus "OntTudyeckue bubnunoreka [JOK
& JIMH30BbIe PHOOPHI" 01.03.2024 https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [JOK
72 I'na3 xak ontuyeckas cucreMa. 3peHue 04.03.2024

https://m.edsoo.ru/ff0b4684
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VYpoxk-koupepenuus "legexTs 3peHus.

3 ; 07.03.2024
Kak coxpaHuTs 3peHue
Paznoxxenne 6eoro cBeTa B CIIEKT.
74 Omnzitel Hetotona. Ciioxxenue 11.03.2024 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c0f4c
CIIEKTPAIILHBIX I[BETOB. Jlucnepcus ceera
JlaboparopHas padota "OnbITHI 1O
Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP H bubnuorexa [JOK
75 14.03.2024 .
BOCIIPUSTHIO [[BETA TIPEAMETOB IPU MX https://m.edsoo.ru/ff0cOe2a
Ha0JII0JIEHUH Yyepe3 1IBETOBbIE (GUIbTPHI"
Ypoxk-nipaktukym "BoiHOBBIE CBOWCTBa
76 CBeTa: UcIiepcusi, UHTEpHEPEeHITUS U 15.03.2024
mupakius”
OmnsiTel Pezepdopaa v miranerapHast bubnuoreka [JOK
" MOJIEJb aToMa 18.03.2024 https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens aroma bopa 21.03.2024
79 Hcnyckanne v noryonieHue CBeTa arTOMOM. 22 03.2024 bubnuoreka [JOK
KBanTsl. JInHeituaTeie CIIEKTPhI T https://m.edsoo.ru/ff0c144c
Ypoxk-nipaktukym "Habmonenne cuiekTpoB bubnuotexa [JOK
80 ucryckanus" 08.04.2024 https://m.edsoo.ru/ff0c1550
N bubmmoreka [IOK
81 PamgmoakTBHOCTE U €€ BUIBI 11.04.2024 https://m.eds00.ru/ffoc1672
Crpoenne atomHoro sapa. Hykinonnas bubnuoreka [JOK
82 MOJIeJb 12.04.2024 https://m.edsoo.ru/ff0c18ac
bu6mmoreka [JOK
83 PannoaktuBHbIC npeBparnieHus. M30Tomns 15.04.2024 https://m.edsoo.ru/ffoclald
Permrenue 3agau mo treMme: "PagnoakTUBHBIE bu6mmoreka [JOK
84 npeBpareHus’” 18.04.2024 https://m.edsoo.ru/ffOclb4da
85 [lepuon nomypacnana 19.04.2024
B | mmeenn supupose, vt 22.04.2024  BrOIOTERa LIOK
i " PHPOZE, MEIMIHHE, o https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHble peakiuy. 3aKOHbI COXpaHEHUs bubnmoreka [JOK
87 25.04.2024 )
3apsI0BOTO U MACCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBA3u aTOMHBIX siiep. CBsi3b 26.04.2024 bubnmoreka [JOK

MAacCChl U SHCPruu

https://m.edsoo.ru/ffOcld7a
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Pemenue 3agau no reme "AnepHeie

89 B 29.04.2024
peaxiuu
90 Peakiuu cunTesa u neiaeHus saep. 06.05.2024 bubnuorexa [JOK
Wcrounuku suepruu CouHIa U 3BE3]T T https://m.edsoo.ru/ff0c1e88
VYpox-koHpepenuus "SnepHas sHEpreTUKA.
91 JleicTBUS paJliOaKTUBHBIX U3JTy4YEeHUN Ha 13.05.2024
YKUBbIE OPraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
92 TeMe "DIEeKTPOMarHuTHOE ToJIe. 16.05.2024 bubnuotexa [JOK
DJIeKTpOMarHUTHBIEC BOJHBL. KBaHTOBBIE R https://m.edsoo.ru/ff0c223e
sIBJICHHS "
KonTponbHas pabora no teme
93 DJIEKTPOMArHuTHOE MOJIE. 17.05.2024
DJIEKTpOMAarHuTHHIEC BOJIHBI. KBaHTOBBIE
SIBIICHUS"
94 [ToBTOpenue, 0606menue. JlabopatopHsie 20.05.2024 bubnuoreka [IOK
paboTsI o Kypey "B3anmopeticteue ten" T https://m.edsoo.ru/ff0c245a
05 | poomcron v nacesermm s w0 TEME 23.05.2024 | DHOmorexa LIOK
P i & R https://m.edsoo.ru/ff0c2572
TermoBbie MPOUECCHI
[ToBTOpenue, o6o6menue. Pemenue Bubmiorexa LIOK
96 pacyeTHBIX U KaYECTBEHHBIX 3aj1a4 110 TEME 24.05.2024 )
o o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBbIX ABUTATEIICH
[ToBTOpenHue, 0606meHne. Pemenne Bubmiorexa LIOK
97 pacyeTHBIX M KaYECTBEHHBIX 3aj1a4 110 TEME 27.05.2024 )
" " https://m.edsoo.ru/ff0c2b30
KIIJl anexTpoycTaHOBOK
98 [ToBTOpenue, 0606meHue. JlaboparopHbie 30.05.2024 bubnunoreka [JOK
paboTsl o Kypey "CBeroBble sBiIeHUS" T https://m.edsoo.ru/ff0c2c52
90 | zoveramen ne vewe "Sasonst cospases 31.05.2024 | Domorexa LIOK
" p R https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, 0606menue. Pabota c bu6mmoreka [JOK
TekcTamu 1o Teme "KosebaHus u BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ bubnmoreka [JOK

TekcTaMu 1o teMe "CBeTOBBIE IBJICHUS"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, o6o6menue. Padora c

102 | Ttekcramu o Teme "KBaHTOBas U siepHAS 1
¢uznka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
» ®duswnka, 9 xnace/ [lepeimkun A.B., I'yrauk E.M., O0mecTBo ¢ orpaHU4eHHOW OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemienue»
» ®usuka, 9 xinacc/ [leppimkua A.B., O0mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «M31aTeBCTBO
«IK3amMeH»
» ®dusuka, 9 kmace/ [epeimkun .M., I'yrauk E.M., BanoB A.U., [TerpoBa M.A., AKiinoHepHoe
obmectBo «M3marenscTBo «IIpocBereHne»
» Ouszuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHukK, 9 kinacc/ [lepermkun M. M., I'yrauk E. M., Banos A.
., Ilerpoa M. A., Akunonepnoe o6miectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



