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IHHOACHUTEJIBHASA 3AIIMCKA

CopneprxaHue mporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAITUXCS U
OpraHu3aIuIo U3y4eHUs] PU3UKH HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTHU TpeIMETa
B peanu3zanuu tpeboBanuit ®I'OC OO0 K mmaHupyeMbIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yIbTaTaM
o0y4eHus, a TaK)Ke MEKIIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUE€OHBIX IIPEAMETOB Ha yPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usnkn — cucreMooOpa3yromuid 115l eCTeCTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE ITPOLIECCOB U SBJICHUI, H3y4aeMbIX XUMHEH, OMOJI0Tnel, acTpOHOMUEH
u ¢usnueckoil reorpadueil. @u3znka — 3TO NPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpa, HO U MPEJ0CTaBIIsIeT HanboJee siCHble 00pa3iibl IPUMEHEHUS! HAy4HOT'O
METO/Ia MO3HAHMUS, T.€. ClI0c00a MOIY4EHUs JTOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH /1aTh MIKOJIbHUKAM
IpeJCTaBIeHUE 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEJOBAHUS U PAIOCTH CAMOCTOSITEIbHOIO OTKPBITUS
HOBOTO 3HAHMS.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPpaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJarommxcs,
KOTOpBbIE B lajibHEHIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BAYKHOM 3a1a4eyl ABJIACTCS BBIBICHHUE U NIOJrOTOBKA TAAHTIIMBBIX MOJIOABIX JIIOJACH JUISl IIPOJNOJKEHUS
o0Opa3oBaHus U AajgbHEHIIEH TPOPecCHOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUM HOBBIX TEXHOJIOIMH. COrIacHO MPUHATOMY B MEXIyHApOJAHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CIIOCOOHOCTD Y€I0BEKA 3aHUMAaTh AKTUBHYIO I'PaX-
JAHCKYIO TMO3ULMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HesIMHU. HaydHO rpaMOTHBIN 4EJIOBEK CTPEMHUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJIEHUU IPOOIIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cieIyroluX KOMIETEHTHOCTEN!:

— HAY4YHO OOBACHATH SIBJICHUS,
— OLCHHMBATH U IIOHUMAThb 0COOEHHOCTH HAyY4YHOI'O UCCJICAOBAaHUI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBEIBOJOB.

N3yuenue pu3uku ciocoOHO BHECTH PEIIAIONINN BKIaA B (POpMHUpOBaHHE €CTECTBEHHOHAYUHOM
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepanun,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHOM pemenreM Kosuteruu
MunucrepcTBa npocsenienus Poccuiickoit denepanyn, npotokost ot 3 gexkadbps 2019 r. Ne [IK-4BH.

Lenu u3ydenus GU3uKu:

— TNpUOOpEeTeHHEe UHTEPECa U CTPEMIICHUS O0yJaloIUXCsl K HAYYHOMY U3YYEHHIO TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUS U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOTO

OTHOIICHUS K OKPY’KAaIOIIUM SBJICHUAM,



— (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUs OCHOB CTPOCHUS MaTEpUU U
(byHIaMEHTAJIBHBIX 3aKOHOB (DPU3UKH;

— (dopmupoBaHKE MPEACTABICHUN O poJId (PU3UKY ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccHoHanbHOM NesITeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY 00YYEHHUIO B ’TOM HAIIPABJICHHH.

JlocTmkeHue ITUX 1eIei Ha yPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus 00eCIICUNBACTCS PEIICHUEM
CIIETYIOLIMX 3a/1ay:

— TpUOOpPETeHHE 3HAHUHM O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SBJICHUAX

— MpuoOpeTeHrne YMEHUN OMUCHIBATh U OOBSICHATH (PU3NUYECKUE SIBJICHUS C UCTIOJIb30BAaHUEM
MOJyYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB pEIICHUs] TPOCTEHIINX pacuE€THBIX 3aJa4 C UCIOJIb30BaHUEM (PU3NUECKUX

MO)IeJ'IeI\/II, TBOPUYCCKUX U NMPAKTUKOOPHUCHTUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUI HaOII0AaTh MPUPOAHBIE SIBJICHUS U BBITIOJIHATH OIBITHI, TJAOOpaTOpHbIE pabOThI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCGHHE MPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHGOPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OlIeHUBaHUE HH(DOpMaIINH;

— 3HAKOMCTBO €O cepamu podecCuoHaTbHOM NeATeTbHOCTH, CBA3aHHBIMH C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOM HAYKH.
MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiseTcs 00s3aTeIbHBIM TPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. JlaHHas mporpaMmMa npeaycMaTpiuBaeT uydeHue pusuky Ha 6a30BOM ypoBHE B 9
kiacce B 006éMe 102 yaca no 3 4aca B HEIEIIO.



COJEP)KAHME YYEBHOI'O IPEIMETA

Pa3zgen 1. Mexannueckue siBJIeHUA

Mexannueckoe aBuxeHue. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOIO
JIBHKEHUA. PaBHOMEpPHOE NPSMOJIMHENHOE ABUKEHHE. HepaBHOMEPHOE NPSIMOJIMHENHOE JBHKECHUE.
CpenHss 1 MTHOBEHHAsi CKOPOCTb Teja IPU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMosHHEHOE BrKeHue. CBoOo1HOE maeHue. OnbIThl [ ammmest.

PaBHOMepHOE ABIKEHUE O OKpYKHOCTH. [lepron u yacrota oOpamienus. JIuneliHas 1 yriaoBasi CKOPOCTH.
LlenTpocTpeMUTENbHOE YCKOPEHHUE.

IIepseiit 3axk0oH HeroTona. Bropoit 3akon Hetorona. Tperuit 3akon HerotoHa. [Ipuniun cynepno3nnun
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHia TPEHUS CKOJIBKEHUS, CHIIa TPEHUS TIOKOS, IPYTUe BUIBI
TpEHHUSI.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHue cBOOOIHOTO MajieHus. J[BrkeHue niaHeT
Bokpyr Connua (MC). [lepBast kocmuueckas CKopocTs. HeBeCOMOCTb 1 IEpErpy3KH.

PaBHOBecue maTepuanbHON Touku. AOCOTIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKpETUIEHHOM
OChI0 BpanieHusd. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenue nummnynesca. IMITynbe cuitbl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
newkenue (MC).

Mexannyeckas pabota u MoIIHOCTb. PaboTa cui TskecT, ynpyroctu, TpeHus: CBsi3b SHEPrUH U paboThI
[ToTeHumanpHas SHEprUs Tea, HOAHATOIO HaJl MOBEPXHOCTHIO 3eMH. [loTeHIImanbpHas sHEprus cxaToin
npyxuHbl. Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPrHUH.

Hemoncmpayuu

Habmonenne MexaHM4ecKkoro JBUKEHUSI Tela OTHOCUTENILHO Pa3HBIX TEJ OTCUETa

CpaBHeHUe MMyTel U TPAEKTOPHIl IBUKEHUS OJJHOTO U TOTO K€ TeJIa OTHOCUTENLHO Pa3HBIX TeJl OTCUYETa
N3mepenue ckopoCcTH U YCKOPEHHUS MIPSMOIUHEIHOTO JBUKECHUS

HccnenoBanue mpu3HAKOB PaBHOYCKOPEHHOTO JIBUKEHHS

ok wn PR

HalGnronenue aBrkeHuUs Tena 1Mo OKpy>KHOCTH

6. HabGmronenne MexaHM4eCKUX SIBICHHUH, MPOUCXOAIINX B cucTeMe oTcuéra «Temexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCUTENIBHO KaOnHeTa (pU3uku

7. 3aBHCHMOCTBH YCKOPEHHUS Tela OT MaCChl TeJa U ACUCTBYIOIIECH Ha HETO CHUJIIBI

8. HaGmrogeHue paBeHCTBA CHJI ITPU B3aMMOICHCTBHH TEJI

9. M3MeHeHue Beca Teja MpU YCKOPEHHOM JIBHXKEHUU

10.Ilepenaua umiynbca Opyu B3aMMOJAEHCTBUU TEN

11.ITpeoOpa3oBanus SHEPTUH MPU B3aUMOJCHCTBUU TE

12.CoxpaHeHue uMnysabca Mpu HEYIPYroM B3auMOIEHCTBUHI

13.CoxpaHeHne UMITyJIbCa MpU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUU

14.HabnroneHre peakTHBHOTO ABMKEHUS

15. CoxpaHeHHEe MEXaHUYECKOU SHEPTUHU TpU CBOOOHOM IMaIEHUU

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU ABMKEHUH Tella Mo JEHCTBUEM MPYKUHbI

Jlabopamopnsvie padomuvl u onvimot
1. KoHcTpyupoBaHHe TpakTa sl pa3rOHA U AabHEHIIIero paBHOMEPHOTO JBMKCHHUS IApUKa UITU
TEJEeKKH

2. OHpC,Z[eJ'ICHI/IC cpez[Heﬁ CKOPOCTHU CKOJIBXXCHUA 6py01<a WJIM ABUXKCHUS IIapUKa 110 HAKJIOHHOM



TUIOCKOCTH

3. Ompenenenue yCKOpEHHs Tela PU PaBHOYCKOPEHHOM JBIKEHHH M0 HAKIIOHHOH MJIOCKOCTH

4. VlccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH TP PABHOYCKOPEHHOM JIBIKEHUHU 0€3 HauaabHON
CKOpPOCTH

5. IIpoBepka runoTe3bl: €Ciy NPy PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HadyalbHOM CKOPOCTH IyTH OTHOCSTCS
KaK psii HEUETHBIX YHCEI, TO COOTBETCTBYIOIINE TPOMEKYTKA BPEMEHU OJIMHAKOBHI

6. MccnenoBaHne 3aBUCHMOCTH CHITBI TPEHHSI CKOJIBKESHHUS OT CHJIBl HOPMAJIBHOTO JTABJICHUS

7. Ompenenenue K03 PUIMEHTA TPEHUS CKOIBKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenennie pabOTHI CUIIBI TPEHHS TPH PABHOMEPHOM JBIDKEHHUH TeJla TI0 TOPU30HTAIBHOM
MOBEPXHOCTH

10.Onpenenenue paboThl CHIIBI YIPYTOCTH TIPH MOABEME TPYy3a C UCIIOJIB30BAHUEM HETIOIBIKHOTO U
MOABMKHOTO OJIOKOB

11.M3yuenue 3akoHa COXpaHEHUS SDHEPTUU

Paznen 2. Mexaunueckue KoJ1e0aHUs U BOJHbI

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTHKU KOJIeOaHUil: Mepuo/l, 4acToTa, aMILIUTY/Ia.
Marematuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KouedaTeIbHOM JBUKEHUU.
3aryxatomue kosiebanus. Beinykaennbie konedanus. Pezonanc. Mexannueckue BoyiHbl. CBOMCTBA
MeXaHH4eCKUX BOJIH. [Ipo 10JIbHBIE M MOTIEpEYHbIE BOJIHBL. [[ITHA BOJTHBI M CKOPOCTH €€ paclpOCTPaHEHUS.
MexaHu4eckue BOJHBI B TBEPIOM Teue, ceicMuueckne BosHbI (MC).

3ByK. ' poMKOCTB 3ByKa U BhIcOTa TOHA. OTpakeHue 3Byka. H(Dpa3ByK U yiabTpa3ByK.

Hemoncmpayuu

1. HaGnronenune konebanuit Tl moa ASHCTBUEM CHJIBI TSHKECTH M CHITBI YITPYTOCTH
2. Habmonenue kosieObaHui Tpy3a Ha HUTH U Ha MIPY)KUHE

3. HabmroieHne BBIHYKICHHBIX KOJIEOAaHUI U pe30HaHCa

4. PactipocTpaHeHHE TTPOIOIBHBIX M IMOMIEPEYHBIX BOJIH (HA MOJICIIH)

5. HabGmroienre 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKHUI pe30HaHC

Jlabopamopnuwie pabomot u onvimul

1. Onpenenenue 4acTOTHI U MEPUOJIA KOJICOAHUN MATEMAaTUYECKOTO MasiTHUKA

2. OmpeneneHre 4acTOThI U IIepro/ia KoieOaHuil Mpy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH NIepHOa KoaeOaHU MOIBEIICHHOTO K HUTH I'Py3a OT AJIMHBI HUTU

4. VccnenoBaHue 3aBUCUMOCTH NEpHOa KoJIeOaHUl MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a

5. [IpoBepka HE3aBUCUMOCTH MEepHOJIa KoJieOaHHii rpy3a, MOJBEIICHHOTO K HUTH, OT Macchl Ipy3a

6. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTD TIeproia KojaeOaHu MPyKUHHOTO MasiTHUKA OT MacChl Ipy3a
1 KECTKOCTU NMPYKUHBI

7. 3mepenue ycKOpeHHst CBOOOHOTO MaJACHUS

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ U JJICKTPOMATHUTHBIC BOJHbI

3J'IeKTpOMaFHI/ITHOC IIOJIC. SHeKTpOMaI‘ HUTHEIC BOJIHBI. CBOIiCTBA QJICKTPOMArHUTHBIX BOJIH IMxana
QJICKTPOMArHUTHBIX BOJIH. Hcnonws3oBanue OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBS3H.
3J'IeKTpOMaFHI/ITHa${ npupoaa CBCTa. CKOpOCTL cBeTa. BomHOBBIE CBOMICTBA CBETA.

Jemoncmpayuu
1. CpoiicTBa 3MEKTPOMAarHUTHBIX BOJIH
2. BonHOBEIE CBOMCTBA CBETa



Jlabopamopusie padbomul u onvimot

1. VI3ydyeHnue cBOKCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBbIO MOOMIIBHOTO TenedoHa

Pa3gen 4. CBeToBbIE AIBJICHUSA

JIydyeBas monensb cBera. Mctounuku ceta. [IpsmonuneitHoe pacnipocTpaHeHue cBera. 3atmenus CosHLa u
Jlynbl. Otpaxkenue cBeta. [mockoe 3epkaiio. 3aK0H OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeloMIIeHHUs cBeTa. [loHOe BHyTpeHHEee OTpakeHHe cBeTa. Vcmob3oBanme
IMOJHOI'O BHYTPCHHET'O OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox myuedt B muH3e. OnTuyeckas cucrema otoanmnapara, Mukpockorna u tesneckorna (MC). ['nas3
KaK ONTHYeCKas CUCTeMa. bIM30pyKoCTh U TaIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. ClioskeHue CrieKTpalbHBIX IBETOB. Jluctepcus
CBeTa.

Jemoncmpayuu

[IpssMonMHENHOE PacIIPOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenue n300pakeHUii B INIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTryecknii CBETOBOJL.

Xox nydeit B cobuparorieit TmHse.

XoJ Jiydell B pacCEeMBAIOILIEH JIMH3E.

O N R WDNRE

[TonydyeHnue n300pakeHHI ¢ TOMOIIBIO JIMH3.

©

[Ipunnun neiictBus GoroamnmapaTa, MUKPOCKOTIA U TEJIECKOTIA.
10.Monens riaza.

11. Paznoxenue 6eoro cBeTa B CIIEKT.

12.Tlony4yenue 6e0ro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX LIBETOB.

Jlabopamopnuwie pabomot u onvimul

1. UccnenoBanue 3aBUCMMOCTH yIJia OTPAXKEHHsI CBETOBOTO JIy4a OT yrja MaJaeHHsl.

2. 3ydyeHue xapakTepUCTUK U300pakeHUs IpeIMeTa B IIJIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH YyIJia MPETOMIICHHS CBETOBOTO JIyda OT yIJia MaJeHUs Ha TPAHULE «BO3TYX
—CTEKJIO.

4. TTony4yeHue n300paxeHuil ¢ TOMOIIbIO COOMPAIOIIEH TUH3bI

5. Omnpenenennie HOKYCHOTO PacCCTOSHUS M ONTHYECKON CHIIBI O OMparoIie JTHH3BI.

6. OmBITHI IO Pa3I0KEHHUIO OEI0ro CBETa B CIIEKTP.

7. OnbITH IO BOCIPUATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI.

Paszgen 5. KBantoBble iBJIeHHA

OmnsiThl Pezepdopra u minanerapHast Mosiens atoMa. Mojens atoma bopa. Micnyckanue u nornouieHue
cBeta aroMoM. KBaHThI. JInHEUaThie CIEKTPHI.

PagnoaktuBHOCTh. Anb(a, Oeta u rammaunziaydeHus. CTpoeHue aToMHOro siapa. HykinoHHas Mozens
aTOMHOTrO sapa. M30Tonsl.

PannoaktusHele npeBpaienus. llepron nomypacnaga aTOMHBIX sA€Ep.

SnepHsle peakuyy. 3aKOHBI COXpPaHEHUS 3apsA0BOI0 U MaCCOBOTO YHCEN. DHEPIUs CBSI3U aTOMHBIX SJIEP.
CBs3b Macchl M sHepruu. Peakuuu cunresa u aenenus saep. Merounnku sHeprun Connna u 38831 (MC).

Snepuas sHepreTuka. J[eCTBUS palMOaKTUBHBIX U3Ty4eHUH Ha xuBble opraHu3msl (MC).

Jemoncmpayuu



1. Crextpsl U3ilydyeHus U NOTJIOLIECHUS.

2. CriekTpbl pa3IMyHbIX T'a30B.

3. CriexTp BOAOpOA.

4. Habmoenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTurka HOHU3UPYIOIINX U3ITY4YCHHH.

6. Perucrpanus u3mydeHus: IpupoOIHBIX MUHEPAJIOB U TIPOJIYK TOB.

Jlabopamopuwie padbomol u onvimot

1. HabGmroieHue CITONIHBIX M IMHEHYATBIX CIICKTPOB H3TYICHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHE SHEPTUH YACTHIIBI IO TOP MO3HOMY ITyTH (110 hoTOrpadusim).
3. U3mepenue pagnoakTHBHOTO (hOHA.

IloBTOpHUTEILHO-000011Ia101IINIT MOYJIb

[ToBTOpHUTENBHO-0000IIAIOIIHIT MOTYJIb PEHA3HAYEH ISl CUCTEMAaTH3alud U 0000IIEHHUS TTPEIMETHOTO
COJIep’KaHUs U OTbITA JESTEIIbHOCTH, TPUOOPETEHHOTO MPHU U3YYEHUH BCETO Kypca (GU3UKH, a TAKKe JUIs
moAroToBKH K OCHOBHOMY rOCyJapCTBEHHOMY AK3aMeHY MO (pu3uke a1 00yJyaromuxcs, BIOPaBIIUX 3TOT
y4eOHBII MpeMET.

[Ipu u3ydeHnn TaHHOTO MOIYJIS PEAIU3yIOTCA U CUCTEMATU3UPYIOTCS BUABI AEITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ecreunBaeTcs JOCTHKEHHNE TPEIMETHBIX U METANPEIMETHBIX IUIAHUPYEMBIX Pe3y/IbTaTOB
oOyueHnusi, GopMHUPYETCs €CTECTBEHHO-HAY4YHask IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOI0B UCCIIEIOBAHUS
SIBJIGHUN TIPUPOJIbI U TEXHUKH, OBJIAJIEHUE YMEHUSAMHU OOBICHITH (PU3UUECKHE SIBJICHUS, ITPUMEHSIS
IIOJTy4EeHHbIE 3HAHUS, peIIaTh 3a/1a4ui, B TOM YHMCJIE KAUECTBEHHBIE U 3KCIIEPUMEHTAIbHBIE.

[TpuHIMINATBHO AEATENBHOCTHBIN XapaKkTep JAHHOTO pa3Jiena peanu3yeTcs 3a CU€T TOro, YTo yJaluecs
BBITOJIHAOT 33JaHUs1, B KOTOPBIX UM IPEJIaraercsi:

— Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBIACHATH (PU3HUECKUE SBJICHHUS B
OKpY’Karollel Npupo/ie U MOBCEAHEBHOM KU3HU;

— HCIIOJIb30BAaTh HAYYHBIC MCTO/JAbI UCCIICIOBAHUA (1)I/ISI/II'ICCKI/IX HBHGHHﬁ, B TOM 4MCJIC JIA IIPOBEPKU
THUIIOTE3 U MOJYUYCHHUA TCOPETHICCKUX BBIBOOB,

— OOBACHATH HAay4YHbIC OCHOBBI HauOoJIee BaXKHBIX ,Z[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HAIpuMEp, MMPAKTUICCKOI'0 UCII0JIb30BaHUA Pa3JIMYHbIX KCTOYHHKOB SHEPIru Ha OCHOBE 3aKOHA IIPe-
Bpall€HUA U COXpPAHCHHA BCCX N3BCCTHLIX BUJIOB SOHCPIUH.

Ka)KI[aSI N3 TCM JaHHOT'O pa3aciia BKIIHOYACT SKCIICPUMCEHTAJIbHOC HCCIICIOBAHUC 000 6IJ_I8.IOIJ_IGFO
XapakKTepa. Paznen 3aBCPLIACTCS ITPOBCACHNECM JMArHOCTUYECKOM U OLIEHOYHOM pa6OTBI 34 KypC OCHOBHOM

IIKOJIBI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne ¢pusuku B 9 Ki1acce HAMpaBJICHO HA JOCTHIKEHUE 00YJaIOUIMMHCS THYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHUS YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:
— IMpOSIBIIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K TIOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxcoanckoe u 0yxo6no-npascmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6HIGCTB€HHO -3HAYHUMBIX U 3TUYCCKUX npo6neM,
CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIPHUATHE ICTETUYECKUX KaueCTB (U3NUYECKOI HayKH: €€ TapMOHUYHOIO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHUAX

— OCO3HaHUE IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIBTYpPHI;

— pa3BUTHE HAY4YHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATLHO20 O1AZONOAYUUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KN3HHU B COBPEMCHHOM TCXHOJIOTMYECKOM MHUPE,
Ba’>XHOCTH IIPpaBHJI Oe3omacHOro IOBEACHM Ha TPAHCIIOPTE, HA A0POrax, € 3JICKTPUYCCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIOBHUAX;

— c(hOopMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ IIpaBa y
JPYroro 4eioBeka.

Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUUYECKOM M COLMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY H3Yy4EHHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH JJI1 peuiceHusd 3a1a4 B o0OmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUA IOCTYIIKOB U OIICHKU X BO3MOXKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHEe TI00ATBHOTO XapakTepa SKOJIOTHYECKHX MPOOIEM U IMyTel WX pelieHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEOblL:

— HOTpC6HOCTB BO B3aMMOICHCTBUHU ITPU BBIITOJIHCHHUU HUCCIIEIOBaHUM U IMPOCKTOB (I)HSH‘-IGCKOﬁ
HaIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY U 3HAHUAM APYTHUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYCCKYIO JACATCIBbHOCTD,

— 1oTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHIA, B TOM yHuciie GOpMYyIHUPOBATh UICH, MOHSITHUS,



TUTNOTE3bl 0 (DU3MUECKUX OOBEKTaxX W SBIICHUSX,
— O0CO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— IUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U ITPUPOILI, 06H_I€CTBa U 5KOHOMUKH, B TOM

YHUCJI€ C UCTIOIB30BAHUEM (PU3HUECKUX 3HAHUM;
— OIICHKA CBOUX JICHCTBUH C YIETOM BIIHMSIHHS HAa OKPYKAIOIIYIO CPETY, BO3MOXKHBIX TJI00ATBHBIX
MMOCJICICTBHUH.
METAIIPE/IMETHBIE PE3YJIBTATHBI

YHuBepcanbHbIE O3HABATEIBHBIC IEHCTBHS

ba3zoevle nocuueckue oeilicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OHEKTOB (SIBICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUKA, OCHOBAHUS JJIs1 0000IIECHHS U CPAaBHEHUS,;

— BBISBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUNS B pacCMaTpUBaeMbIX (paKTax, TaHHBIX U HAOIIOACHHUSX,

OTHOCIIIUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSAM |

— BBIABJIATH IPUYIUHHO-CICACTBECHHBIC CBA3H ITPU U3YUYCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUUN 1 mponeccCoB;,
ACIAaTh BBIBOABI C UCITIOJIB30BAHUEM ACAYKTUBHBIX U MHAYKTUBHBIX WO?;&KJ'IIO‘—I@HPI?I, BbIABUTI'AaTh

THUITIOTE3bI O B3AMMOCBA34IX (1)I/I3I/I‘ICCKI/IX BCJIIMYHH,

— CaMOCTOSITEIBLHO BBIOMPATh CIIOCOO pelieHns yaeOHoH GrU3nIecKoi 3aaaun (CpaBHEHUE HECKOJIbKUX
BapHaHTOB PEIICHMs, BEIOOP HanOoIIee OIXOIAIIETO C YIETOM CaMOCTOSITEIIHbHO BBIICICHHBIX
KpUTEPHUEB).

Ba3zoevie uccnedoeamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH I10 CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)1/1314%(31(14171
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICIOBAaHUC (bH?)H‘ICCKOI‘O SIBJICHUS,

— OLCHHUBATh HA IPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(bOpMaHI/IIO, IMOJIYYCHHYIO B XOJ1€ UCCIICIOBAHUA
WA OKCIICPUMCHTA,

— CaMOCTOATCIIBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I${ " BBIBOJBI 11O pE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUAA,

— IIPOrHO3HUPOBATH BO3MOIKHOC z[aﬂLHeﬁmee pa3sBUTUC (bHSH‘ICCKPIX IMpOoLECCOB, a TAKIKC BbIABHUI'ATh
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHbIE METOIbl, HHCTPYMEHTHI U 3alpOChl IIPH MOUCKE U 0TOOpe MHPOPMALIUH WIH
JAHHBIX C YUETOM MPEUIOKEHHON yueOHOH (r3nuecKoil 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIPETUPOBATH I/IH(I)OpMaI_II/IIO Pa3JINYHBIX BUIOB U q)OpM
MpEACTaBJICHUS,

— CaMOCTOSTENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBICHUS HHPOPMAIIUKN U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, IMarpaMMaMu, HHOM rpauKoi U X KOMOMHALUSAMH.

YHuBepcanbHble KOMMYHUKATHUBHBIC IEHCTBUSA



Obwenue:

— B X0Jie 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yabTaToB JJadopaToOpHBIX paboT U MPOEKTOB 33/1aBATh
BOIPOCHI TI0 CYIIECTBY 00CYXIaeMOi TeMbI U BbICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHUE 3a7a9d U
noiep>kanue OJ1aroxenaTeTbHOCTH OOLICHHUS;

— COIIOCTaBJIATh CBOU CYXJIEHUS C CYXKACHUAMM IPYIMX YYaCTHUKOB JMAJIOra, 0OHapyKUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIATH PE3YJIbTAThl BBITOJHEHHOTO (PH3UIECKOTO OTIBITa (IKCIIEPHMEHTA,
HCCTIEIOBAHUS, TIPOEKTA).

Coemecmuasn oesamenbHOCHb (COMPYOHUUECMB0):

— TOHUMATh U UCTIOJIH30BATh MMPEUMYIIIECTBA KOMAHIHOW W UHIMBUIYAIbHOW pabOTHI IPH PEIICHUN
KOHKPETHOM (pr3nyecKoit mpoOiemsl;

— TMPUHUMATH [IEJId COBMECTHOM JCATEIHHOCTH, OPraHU30BBIBATH JIEHCTBUSI 10 €€ JOCTHKEHHUIO:
pacrnpeiensTh poyii, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKUX JIIOJIEH;

— BBITIOJIHATH CBOKO HaCTh pa6OTI)I, JOCTHUTrasA KAYECTBCHHOI'O pE3YyJIbTaTa 10 CBOECMY HAITPABJICHUIO U
KOOPAUHUPYSA CBOU )IGI\/’ICTBI/IX C APpYruMH YWICHaAMHU KOMaHbI;

— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJAa B O6H.[I/II71 IMPOAYKT IO KPUTEPUAM, CaAaMOCTOATCIIBHO

chopMyIUPOBAHHBIM YJACTHUKAMH B3aMMOICHCTBHSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS
Camoopzanuzayus:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYALMSIX, TPEOYIOMUX JJIs perieHuss GU3nIECKUuX
3HAHHWI;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PELICHUN (MHIUBUAYAIbHOE, IPUHSATHE
pElIeHUs B IPYIIIEe, IPUHATHE PEIICHUH TPYIIoii);

— CaMOCTOSITEJBHO COCTABIATH aJITOPUTM petieHHs (GU3HMUeCKOM 3a1a4 WK IJIaHA UCCIIEA0BaHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh MpeAiaraeMble
BapUAHTHI PEILICHUII;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE.
Camoxonmpons (peghnexcusn):
— J1aBaTh a/ICKBATHYIO OLICHKY CUTYallUU U NIpeAJiaraTh IIaH €€ U3MEHEHUS;

— OOBSCHATH IPUYUHBI IOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB AESTEIbHOCTH, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTHUBEI B AICATCIILHOCTD (B TOM 4HCJIC B XO BBITIOJIHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, HN3MCHHUBIIUXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OI(,
BO3HHKIIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LICIIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmMeieKkm:

— CTaBUTh ce0s Ha MECTO JIPYTrOTo YelIOBEKa B XOJI€ CIIOpa MITH TMCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYroro.



Ilpunamue ceoa u opyzux:

— TPU3HABATh CBOE MPABO HA OIIUOKY MPH pelIeHUH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IPAaBO APYIOro.

HNPEAMETHBIE PE3YJIbTATBI

ITpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJLKHBI OTPAXaTh CHOPMUPOBAHHOCTD Y O0yJaIOMIHUXCS
YMCHHM:

— HCIOJIb30BATh NOHSTHA: CUCTEMa OTCUETa, MaTepualibHas TOUKA, TPAEKTOPHSL, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBI)KEHUS, Aeopmarius (yrpyras, IiacTu4eckas), TpeHue, IEHTPOCTPEMUTEILHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTU; aOCOIIOTHO TBEPAOE TEJO, LEHTP THKECTU
TBEPOrO Tela, pABHOBECHE; MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPA3BYK;
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTD,
CIIEKTpPbI UCITyCKaHUs U MOTJIONIEHNUs; anb(a, 6eTa 1 raMMa-u3IydeHus, U30TOIbI, /IepHas SHEPreTHKa,

— pa3nuuaTh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE TBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE, CBOOOHOE NaIeHNE TeJl, PABHOMEPHOE JABMKEHUE 110
OKPYXXHOCTH, B3alIMO/ICHCTBHE TEJl, PEAKTUBHOE JABUKEHHE, KoJeOaTeIbHOE ABWKEHHE (3aTyXaloIue U
BBIHYX/ICHHbIE K0JIeOaHMsI), pe30HAHC, BOJHOBOE JIBH)KEHUE, OTPaKEHUE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTpaKeHHUEe U MPEIOMIICHUE CBETA, II0JHOE BHYTPEHHEE OTPaKEHHE CBETa,
pasyoxeHue 0eoro cBeTa B CIIEKTP M CIIOKEHHE CIEKTPAJIBHBIX [IBETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIEKTpa U3JIy4eHNUs) 110 OMUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OTBITOB, IEMOHCTPUPYIOIUX JAHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh MPOSIBIIEHUE U3YYEHHBIX GU3NYECKUX SBICHUN B OKPY)KArOIleM MUpE (B TOM YHUCIIE
(buznueckue SBICHUS B IPUPOJIE: NMPUIUBBI U OTIMBBI, ABMKEeHUE TuiaHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE,
ceiicMHuYecKre BOJIHBI, IIyHaMH, 9X0, [[BETa TeJl, ONTHYECKUE SBJICHUS B IPUPO/JIE, OMOJIOTHYECKOE
JeCTBHE BUAUMOTO, YIbTPa(pHOIETOBOIO U PEHTT€HOBCKOTO U3IyYEHHI; €CTeCTBEHHBIH
paaroaKTUBHBIN (POH, KOCMUYECKHE JTY4H, PaJMOaKTUBHOE U3JTyUYe€HUE IPUPOTHBIX MUHEPAJIOB;
JeCTBHE PaJMOAKTUBHBIX U3ITyYEHHUI Ha OPraHu3M 4elloBeKa), PU 3TOM MEePEBOAUThH MPAKTHUECKYIO
3a/1auy B y4eOHYIO, BbIICIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKN (DU3UUECKUX SBJICHUN;

— OIIUCBIBATh U3YYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBJICHUS, UCIOIb3Ys (GU3NUECKUE BEIINUUHBI
(cpenHsisi 1 MTHOBEHHAsi CKOPOCTD TeJla P HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE, NIepeMeEIleHue,
IyTh, YTJI0Bask CKOPOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
[1a/IEHUs], BEC TeJla, UMITYIIbC TeJla, UMITYJIbC CHUJIbl, MEXaHUYeCKask padoTa U MOIIHOCTh, TOTEHLIMAJIbHAS
SHEPrus Tella, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MIIM, IOTEHIIMAIbHASI SHEPT U CXKATOM IPYKUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAasi MEXaHUYeCKasi SHEeprus, MepHo U 4acToTa KojaeOaHHi, JJTUHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb IIPEJIOMIIEHHS] CPEJIbl); IPH ONTUCAHUU
MIPABUIIBLHO TPAKTOBATh (PU3UUECKUI CMBICIT UCIIOJIb3YEMbIX BEIMYMH, 0003HAUEHUS U €TUHHIIBI
($U3nUeCKUX BEIMYUH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYUHAMMU, CTPOUTH IPa(UKHU N3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

— XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3NUYECKHE SBICHUS U MPOLIECCHI, UCIOJb3Ys 3aKOH COXPAHEHUS
SHEPIrUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLUI CYNEPIIO3UIIMH CUJI, TPUHILIUII OTHOCUTEIBHOCTH
I"anunest, 3akoHb! HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3AKOHBI OTPAKEHMSI U TIPEJIOMIIEHUS CBETA,
3aKOHBI COXPAHEHUS 3apsA0BOI0 M MACCOBOTO UMCEII IIPU SIIEPHBIX PEAKLUAX; IIPH 3TOM J1aBaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKCHHE;



— OOBSCHATH (PU3UUECKUE MPOLIECCHl  CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH IPUUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH 00BSIC-
HEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (PM3UUECKUX SBICHUH,

(U3NYECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEHH;

— pemiaTth pacyETHBIC 3a1a4Yu (OMUPAIOIINECS HA CHCTEMY U3 2— 3 YpaBHEHHIA ), UCTIOJIB3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIONINE (PH3MUICCKUE BETUYHHBI: HA OCHOBE aHAIM3a YCIIOBHS 33]JIa4H 3aIHCHIBAThH
KpaTKOE YCIIOBHE, BBISIBIISITh HEJIOCTAIONIUE HITH N30BITOYHBIC JaHHBIC, BBIOUPATH 3aKOHBI U (POPMYIIHI,
HEOOXOIUMBIC JUIS PEIICHUS, TIPOBOJIUTH PACYETHI M OLIEHUBATH PEATMCTUIHOCTH ITOJTYICHHOTO

3HaYeHUS (PU3UUYECKON BEIIMINHEIL;

— pacio3HaBaTb HpO6JI€MI)I, KOTOPBIC MOKHO PCIIUTH IIPHU ITOMOIIIU (1)H31/I‘ICCKI/IX MCTOHOB; UCIIOJIL3YA
OIMMCAaHUC UCCIICAOBAHNs, BEIACTIATE NPOBEPACMOC ITPCAIIOJIOKCHUC, OLICHUBATL MMPABUJIIBHOCTDL IMMOPSAAKA
IMPOBCACHUA UCCIICA0OBAaHM, ACIATh BBIBOAbI, MHTCPIIPECTUPOBATL PE3YIbTATHI Ha6J'IIOI[€HI/II\/’I U OIIBITOB,

— MPOBOAMTH OMBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBJICHUIN UM PU3NYECKUX CBONCTB Tell (M3yUeHHE
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs YHEPIUU; 3aBUCUMOCTb Ieprojia KojaeOaHmi
MPYKUHHOTO MasgTHHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILJIUTY/IbI
MaJIbIX KOJICOAHUH; IPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETa, DPA3JIOKEHUE Oenoro cBeTa B
CIIEKTp; U3yUEHHE CBOMCTB M300paKEHHs B TUIOCKOM 3€pKaJie U CBOMCTB M300paXKeHUs MpEMETa B
coOuparoliei 1MH3e; HaOI0IeHHE CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB U3IYYEHHs): CAMOCTOATEIBHO
coOuparh yCTaHOBKY U3 H30BITOYHOTO Habopa 000pyI0BaHMs; ONMUCHIBATH X0/ OTBITA U €T0

pe3ynbTaThl, GOPMYIHPOBATH BHIBOIbL;

— TIPOBOJMTH PU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHHM, OTIPENIEIIssl CPeIHEe 3HAUYCHHE
n3MepseMoil BeTMIHUHBI ((POKYCHOE PaCCTOSTHUE COOMPAFOIIEH JIMH3BI); 000CHOBBIBATh BHIOOD criocoba
M3MEPEHUS/U3MEPHUTEIILHOTO NMPUO0pa;

— TPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH C UCIIOJIb30BAHUEM MPSIMBIX
M3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBHKEHHUH 0€3 Ha4allbHOM CKO-
poctu; neproja KojaebaHuii MaTeMaTHUECKOTO MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yIJia
OTpa)XCHMsI CBETa OT yIJia MaJeHHs U yria NpeioMIIeHHs OT yriia Ma/ieHus): IUIaHUPOBaTh UCCIENIO -
BaHHE, CAMOCTOSITENILHO cOOUpaTh YCTAHOBKY, (PMKCUPOBATh PE3yJAbTaThl MOJTYUYEHHOI 3aBUCUMOCTH
(bu3nyecKuX BETUYMH B BUJIE TaOIHIl U TpadUKOB, JENIaTh BBIBOJIBI 10 PE3yabTaTaM UCCIIeI0BaAHUS;

— TMPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUYHH (CpeHsAs CKOPOCTh U YCKOPEHUE Tella PU
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOTHOTO MaIeHHs], )KECTKOCTh NPYKUHBI, KO3(D(UIIMEHT
TPEHHUs CKOJIbXKEHHUS, MeXaHU4YecKasi padoTa U MOIIHOCTb, YaCTOTa U NEPUO/]I KOJIeOaHH
MaTeMaTH4YECKOTO U NPYKUHHOI'O MasiTHUKOB, ONTUYECKAasl CHJIa COOMpPAIOIIE JIMH3bI, PaJJMOAKTUBHBIN
(oH): IIAaHUPOBATH U3MEPEHUS; COOUPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIOJIHATH U3MEPEHUs,
cleys NMPEAI0oKEHHON MHCTPYKLINMHY; BEIYUCIIATh 3HAYEHNUE BETMUYUHBI U aHAIU3UPOBATH MOJTYyYEHHbIE
pe3yIBTaThl ¢ YYETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUN;

— co0uoaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH pabdoTe ¢ 1abopaTopHBIM 000pYA0BaHUEM;

— pasii4aTb OCHOBHBIC IIPU3HAKU N3YYCHHBIX (I)I/IBI/ILIGCKI/IX MOJIETICHi: MaTepHruaJbHasd TOYKa,
a0COJIIOTHO TBép,I[OC TCII0, TOYEYHBIM UCTOYHUK CBCTA, JIy4, TOHKa:A JIMH34a, INIaHCTapHass MOJCJIb aTOMaA,
HYKJIOHHad MOACJIb aTOMHOTO Spa;

— XapaKTCpU30BaTb HPHUHIHUIILI JIenCTBUA N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOfICTB C 0H0p0171
Ha UX OITMCaHHA (B TOM YHUCJIC: CIIMAOMETP, JATUYHUKHU IMOJIOKCHUS, pACCTOSAHUA U YCKOPCHUA, PAKCTA,
9X0JIOT, OYKH, IICPUCKOII, (I)OTOaHHapaT, ONTHUYCCKUC CBCTOBOJbI, CIICKTPOCKOII, TO3UMCTP, KaMCpa



Busbcona), UCoNb3ys 3HaHUS O CBOMCTBAX (PU3MUYECKUX SIBICHUH U HEOOXOIMUMbIE (PU3HUECKHUE

3aKOHOMEPHOCTH;

— HCIIOJIb30BaTh CXEMBbI M CXEMAaTUYHbIC PUCYHKU U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJOTHYECKUX IIPOLIECCOB IPU PELIEHUH YUYEOHO-IIPAKTUYECKUX 3a/1a4;
OIITHYECKUE CXEMBI JUIS TIOCTPOCHUS M300paXKEeHUH B INIOCKOM 3epKajie U coOuparoleil 11H3e;

— TIPUBOJUTH MPUMEPHI/HAXOIUTh HH(DOPMAIIHIO O IPHUMEPaX MPAKTHIECKOTO MCIIOIH30BaHHUS
(U3HYECKUX 3HAHUI B TIOBCETHEBHOM JKMU3HHU I 0OeCcTieueHuUs1 0€30MMacHOCTH IPH 00paIIeHuH ¢ mpuodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHCHHS 3JI0POBbsI M COOTIOACHUS HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYXAIOIIEH CpEAE;

— OCYIIECTBIATHh MOUCK HH(MOPMAIHU (HU3NUECKOTO COJIEpKaHus B ceTu MIHTepHET, caMOCTOSTEIFHO
(hopMyIUpPys MMOUCKOBBIN 3aIIPOC, HAXOIUTH MTYTH ONPECIICHUS JOCTOBEPHOCTH MOTy4YEeHHON

I/IH(l)OpMaHI/II/I Ha OCHOBEC MMCIOIITUXCS 3HAHUHA U JOITIOJIHUTCIBbHBIX HCTOYHUKOB,

— HCIOJIb30BATh IIPU BHINIOJHEHUH YUEOHBIX 33JaHUN HAyYHO-TIOMYJSIPHYIO JTUTEpaTypy (PrU3HMUecKoro
COJIEpKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTu HTepHeT; BIaJaeTh NpuEMamMu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;

— C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(GOpMAIUU U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COJIEPKaHuUs, MyOJINYHO IPEACTABISTh PE3YIbTaThl MPOEKTHOM
WJIY UCCIIEI0BATENBCKON EATEIbHOCTH; IIPU 3TOM I'PaMOTHO HCIIOJIb30BATh U3yYEHHBIN MOHITUINHBIN
anmapar u3y4aeMmoro pasjena GU3UKU 1 COMPOBOXKIATh BBICTYIJICHUE IIPE3EHTAIEN C yUéTOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

CpaBHEHHME IyTeH U TPACKTOPHI ABMKEHH S OJJHOTO M TOTO K€ TeJld OTHOCUTEIBHO Pa3HbIX TeJl
oTcuéra;

Amaim3 Tekcra [annest 06 OTHOCHTENIBHOCTH JABHKCHH ST, BBINOJIHCHUE 3aJaHU 110 TEKCTY
(CMBICIIOBOE UTECHHE);

OrnpesienieHne cpeiHeit CKOPOCTH CKOJIBXKEHUS OpyCKa MM JABMIKCHHS MIAPUKa 110 HAKJIOHHO
MJIOCKOCTH;

Ananus 1 06cyxJIeHHEe CITocOO0B MPHOIIMKEHHOTO ONPEJIeICHH s MTHOBEHHOI CKOPOCTH;
OrnpesiesieHne CKOPOCTH PAaBHOMEPHOT'0 JIBHKEHHUS (IIapHKa B KUAKOCTH, MOJIEIIH
JIEKTPHUECKOT0 aBTOMOOHIIS U T. I1.);

Onpenenenne My TH, IPOHASHHOrO 3a JJaHHBIN TPOMEXYTOK BPEMEHH, ¥ CKOPOCTH TeJa 10
rpaduKy 3aBHCHMOCTHU MYTHPAaBHOMEPHOT'O ABUKEHHS OT BPEMEHH;

O0cyxkaeHre BO3BMOKHBIX IPHHIUITOB JISHCTBHUS TPHOOPOB, H3MEPSIOIINX CKOPOCTh
(cinaomMeTpoB);

BboluKciieHne MyTH ¥ CKOPOCTH PU PABHOYCKOPEHHOM MPSIMOJINHEHHOM JIBHIKCHUH TEJIa;
OnpejeneHnre NPOHACHHOr0 MYTH H YCKOPEHH S JIBHIKSHUS Tella 110 rpaduKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O NPSIMOJIMHEHHOT0 ABMKEHHUS TeJla OT BPEMEHH;

OnpeneneHne yCKOPEHHs TeJia IIPH PaBHOYCKOPEHHOM JBH)KEHHH MO HAKJIOHHOH IIOCKOCTH;
M3mepenune neprojia 1 4acTOThI OOPAIEHUS TEJIa 10 OKPY)KHOCTH;

OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBHIKEHHUS TeJla 110 OKPYIKHOCTH;

Perenne 3a1a4 Ha onpeeieHNe KHHEMATHYECKUX XaPAKTEPUCTHK MEXaHUIECKOT0 ABHIKEHUS
Pa3IHYHBIX BUIOB;

Pacno3HaBanue n NpUOIMKEHHOE OMHCAHNE PA3INYHBIX BH/I0B MEXaHMYECKOTO JBHIKCHUS B
MPUPOJIE M TEXHHUKE (Ha TpuMepax CBOOOHO MaJaloNIHX Tell, IBHIKCHUS )KUBOTHBIX, HEOECHBIX
TeJ1, TPAHCTIOPTHBIX CPEACTB U JP.);

Ne HanmeHnoBanue pa3aeioB U TeM KoanuecTBo yacos Jara Buabl 1eT€IbHOCTH Buanbl, DJIeKTPOHHBbIE
/Il | IporpamMMsl H3yYeHHUst dopmsbr (uudposnie)
BCEro | KOHTPOJbHBIE | MPaKTHYeCKHe KOHTPOJISI 00pa3oBaTesibHbIC
pa6oThI pa6oThI pecypchl
Paznen 1. Mexanu4eckue siBJeHHUs
1.1. | Mexanndeckoe JBHKeHHe H 10 0 1 01.09.2022 | Ananus 1 06Cyx/JICHHE Pa3ITMYHBIX IPHMEPOB MEXaHUYECKOT OIBUKECHH S Verublii https://www.uchportal.ru/
cnocodbI ero OMMCAHNS 26.09.2022 | O6cysx/aenne rpaHuLl IPUMEHHMOCTH MOJICTIH «MaTepHaIbHAATOUKa»; orpoc; http://school-
Onucanne MEXaHUYECKOT O JIBI)KEHHS Pa3IMuHbIMU criocobaMu(ypaBHeHue, TabauIa, rpaduk); Iucemennsiii | collection.edu.ru/
AHann3 )KU3HEHHBIX CUTYAINH, B KOTOPBIX IPOSIBIISICTCSI OTHOCHTEIILHOCTh MEXaHHIECKOTr0 KOHTPOJIb;
JIBYIKCHUS; [TpakTnyeckas
Habroienne MexaHHM4eCcKOoro JABHKEHHUS TeJla OTHOCUTEIIBHOPA3HEIX Tell OTCUETa; pabora;



http://www.uchportal.ru/
http://school-/
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Ha6uronenue u 06CyXaeHUE OIBITOB C ABHKCHUEM TeJla IPH YMCHBUICHHH BIMSHHS JPYTHX
TeJI, PEMSTCTBYOIIUX BHXCHHUIO;

Amnanu3 texcra ['anmies ¢ OIHCaHHEM MBICJIICHHOTO 9KCIIEPUMEHTa, 000CHOBBIBAIOIIETO 3aKOH
HMHEPLHH; BBIIIOJTHEHUE 3a/IlaHHH 110 TEKCTY (CMBICIOBOE YTCHHUE);

OO6cyxIeHIe BO3MOXHOCTH BBIITOJIHEH !SI 3aKOHA HHEPIIMU B Pa3IMYHBIX CHCTEMaX OTCYETa;
HaGuroienne 1 06CyKaeHIe MEXaHHYECKUX SIBJICHHUI, TPOUCXO/AIINX B CHCTEME OTCUYETA
«Tenexkay pu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHTEJIbHO KaOuHeTa QU3HKH;
JleficTBUS C BEKTOPAMH CHUIL: BBIIIOJIHEHHE 3a1aHHUH 110 CII0KEHHUIO M BBIYUTAHHIO BEKTOPOB;
HaGutro1enue u/niv poBe/IeHUE OIBITOB, AEMOHCTPHPYIOLIMX 3aBUCHMOCTD YCKOPEHH S TeJia OT
MPUIIOKEHHON K HEMY CHIIBI H MACChI TeJIa;

Auanu3 u 00bsCHEHHE ABJICHUH C HCIIOIb30BaHHEM BTOPOro 3akoHa HpioToHa;

Perienue 3a/1a4 ¢ HCIOJIb30BaHHEM BTOPOro 3akoHa HpIOTOHA ¥ IIpaBHJIa CIIOKEHHUS CHII;
OnpeeneHne KECTKOCTU MPYKHUHBI;

AHanu3 CHTyalnii, B KOTOPBIX HaGII0Aal0TCs ypyrue aehopMaiuu, U uX 00bsICHEHHE C
HCIIOJIb30BaHUEM 3aKOHA ['yKa;

Penrenue 3aja4 ¢ MCIOJIb30BaHHEM 3aKoHa ['yKa;

HccreroBanne 3aBUCHMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO JaBJICHHS.
OO6cyxaeHne pe3yIbTaTOB HCCIICTOBaHHUS;

Omnpexnenenne KodGuIEHTa TPEHHUS CKOTBKCHHS;

W3MepeHune CHIIbI TPEHUS TIOKOS;

Perenne 3a1a4 ¢ HCMOIBb30BaHHEM (HOPMYJIBI ISl CUIIBI TPEHHSI CKOJIBKCHHUS;

AHaJu3 IBHKEHHUS TeJI TOIBKO MO I CTBHEM CHIIBI TSUKECTH — CBOOOIHOTO MaCHHUS;
OO6BbsICHEHHE HE3aBHCHMOCTH YCKOPEHHsI CBOOOHOTO MaJCHHs OT MacChl TeJIa;

OreHKa BEJIMYHHBI CHJIIBI TATOTEHHSI, JEHCTBYIOLIEH MEXy ABYMsI TeslaMu (1JIs pa3HbIX Macc);
AHanu3 ABMKEHHs HeOSCHBIX TeJI MO IeHCTBHEM CHIIBI TATOTEHUS (C MCIIOIb30BaHHEM
JIOMOJTHUTEJIbHBIX HCTOYHMKOB HH(OpMALIHN);

Perrenne 3a1a4 ¢ HCMOJIB30BAHMEM 3aKOHA BCEMHPHOTO TATOTEHHUS M GOpMYIIbl U1 pacuéra
CHUIBI TSDKECTH;

AHaJM3 OPUTMHAIBHOIO TEKCTA, ONMUCHIBAIOIIETO MPOSIBICHHS 3aKOHA BCEMUPHOIO TATOTCHHUS;
BBIMIOJHEHHUE 3a/[aHUil 110 TEKCTY (CMBICIOBOE YTEHHE);

Hab6monenue u 00Cy)ASHUE OMBITOB [0 H3MEHEHUIO BECa TeJla IPH YCKOPEHHOM JIBIIKCHHH;
AHanu3 ycIoBHi BO3HHKHOBEHHS HEBECOMOCTH U IIEPErpy3KH;

Perrenue 3aa4 Ha onpezeIeHHE Beca Tela B Pa3IMYHbIX yCIOBHSX;

AHanu3 cui, 1edCTBYIOLIUX Ha TEJIO0, MOKOSIIEecs Ha OMOpE;

OmnpejeneHne LEHTPA TSHKECTH Pa3InYHBIX TEJ;

VYcTHbli
orpoc;
[MucbMeHHbII
KOHTPOJIb;
KonTponbnas
pabora;
IMpakTnyeckas
pabora;

https://www.uchportal.ru/
http://school-
collection.edu.ru/



http://www.uchportal.ru/
http://school-/

1.3. [ 3akoHbI coxpaHeHus 10 21.11.2022 | HabmioneHue 1 06CYXACHHE OIBITOB, AEMOHCTPUPYIOIIHUX IIepeady HMITYJIbCa IPH VerHblii https://www.uchportal.ru/
12.12.2022 | B3auMoJeHCTBUH Tell, 3aKOH COXPAHEHHUs HMITYJIbCa IIPH aGCOIIOTHO YIPYTOM U HEYIPYTOM orpoc; http://school-
B3aUMOJICHCTBUH TEJ; [MucbMeHHbII collection.edu.ru/
AHaH3 CHTYalluil B OKPYXAIOLIeH XXU3HHU C HCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS HMITYJIbCa; KOHTPOJIb;
Pacno3naBaHue SIBICHUS pEaKTUBHOTO JIBYDKEHHS B pupoje u Texuuke (MC — Ouomnorus); KonrponbHas
IIprMeHeHne 3aKOHa COXPaHEHH s UMITyJIbca JUIs pacuéTa pe3ysibTaToB B3auMoieicTBus Te (Ha | paGora;
MpUMepax HeYIpyroro B3aHMO/ICHCTBHS, YIIPYToro HEHTPAIbHOI0 B3aHMO/ICHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJIHO U3 KOTOPBIX HEIIOABUIKHO);
Perrenne 3a/1a4 ¢ HCIOJIb30BAHUEM 3aKOHA COXPAHEHHSI HMITYIIbCA;
Omnpejenenne paboThl CUIIBI YIIPYTOCTH IPH IOABEME TPy3a C HCIIOIb30BAaHUEM HEIIOABHKHOTO
M IIOABHIKHOTO GJIOKOB;
M3MepeHne MOILIHOCTH;
V3MepeHne MOTeHIHaIbHON SHEPIHH YIIPYTo 1eGOpMHPOBAHHOMN Py KHHBI;
V3mMepeHne KHHETHIECKOM SHEPIHHU TeJia 110 JIMHE TOPMO3HOTO MyTH;
DKCrepUMEeHTalbHOEe CPABHEHIE H3MEHEHH S IOTEHIMAIBHOM M KHHETHYECKOM DHEPruil Tesa
MpH JABHKEHHUH 110 HAKJIOHHOM IIOCKOCTH;
DKcHepuMeHTalbHas IIPOBEPKa 3aKOHA COXPAHEHHUSI MEXaHHYECKOil SHEPTHHU IIPH CBOOOJHOM
najieHuH;
TIpuMeHeHHne 3aKOHA COXPAaHEH s MEXaHHYECKOW YHEPrHH JUls pacuéra MoTeHIUHAIbHOMN 1
KHHETHYECKOW SHEPrHii TeJia;
Peurenue 3a1a4 ¢ HCMOJIB30BAHMEM 3aKOHA COXPAHEHHS MEXaHUYECKOI SHEpruy;
HWroro mo pasneny 40
Pa3zzen 2. Mexanndeckne KoJeGanusi U BOJTHBI
2.1. | Mexanuyeckue Kojedanus 7 13.12.2022 | Habumtonenue konebanuii o e CTBUEM CHII TSDKECTH U YIPYTOCTH U OOHApyKeHUE OXOOHBIX | YCTHBIH https://www.uchportal.ru/
11.01.2023 | kosnebaHmii B OKPYIKAIOLIEM MUDE; orpoc; http://school-
Amnainu3 kose0aHuii rpy3a Ha HUTH M Ha npyxuHe. OnpeieseHne 4acToThl KojeOaHnii IMucemennsiit | collection.edu.ru/
MAaTeMaTH4YECKOTr0 H PYKHHHOTO MasiTHUKOB; KOHTPOJIb;
Ha6uonenne n 00bsICHEHUE SIBICHUS PE30HAHCA; IpakTuyeckas
HccnenoBaHne 3aBHCHMOCTH TI€pHO/1a KoJieOaH il OABEIIEHHOr0 K HUTH I'Py3a OT JUIMHBI HUTH; | pabora;
TIpoBepka HE3aBUCHMOCTH EPUO/a KOJIeOaHMii rpy3a, MOABEIIEHHOTrO K JICHTE, OT MacChl IPy3a;
Ha6umtoenne u 06Cyx/IeHHE OIBITOB, AEMOHCTPUPYIOIINX 3aBUCMMOCTb ITepHo/ia KoaeObaHuit
MpPY>XKUHHOIO MasITHUKA OT MAcChl 'Py3a U )KECTKOCTH NPy KUHBI;
TIprMeHeHne MaTeMaTHYECKOro U IPY)KHHHOTO MasiTHUKOB B KQUeCTBE MOJIEIICH 1JIsl ONUCAHUS
Kosie6aHuil B OKPYIKAIOIIEM MUPE;
Perenue 3a1a4, CBA3aHHBIX C BBIYMCICHUEM UJIH OLCHKOM 4YacTOTHI (Iepro/a) KojaeOaHuii;
2.2. | MexaHu4ecKHe BOJIHbBI. 3BYK 8 12.01.2023 | OGHapyXeHHE U aHAJIN3 BOJHOBBIX SBJIEHHI B OKPYKAIOLIEM MUDE; YcrHbiit https://www.uchportal.ru/
30.01.2023 | HabmroaeHue pacpoCcTpaHeHHs! IPOAOIbHBIX U MOMEPEUHBIX BOJIH (Ha MOACIIN) H 0OHApyKeHHe | ompoc; http://school-
aHAJIIOTUYHBIX BHOB BOJIH B IIPUPOJIE (3BYK, BOASHBIE BOJIHBI); IMucemennwiit | collection.edu.ru/
BeIumciieHHe IUIMHBI BOJIHBI H CKOPOCTH PACHPOCTPAHEHHUS 3BYKOBBIX BOJIH; KOHTPOJIb;
DKCHEPUMEHTAIBHOE ONPE/IeICHNUE IPaHUI] YACTOTHI CIBIIIMMbIX 3BYKOBBIX KOJICOaHH; KoHTposbHast
Ha6uitoieHre 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YK CJIE C HCIIOIB30BAHUEM pabora;
MY3bIKaJIbHBIX HHCTPYMEHTOB);
HaGuronenune n 00bsICHEHUE SBIICHHS aKyCTHYECKOTO PE30HAHCa;
AHaIM3 OPUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO HCIIOJIb30BAHMIO 3BYKa (MIIH yIbTPa3ByKa) B
TEXHHUKE (IXOJIOKALKs, YIbTPAa3ByK B MEMI[MHE U JIP.); BBHIIOIHEHHUE 3alaHHU 110 TEKCTY
(CMBICTIOBOE UTECHHE);
Hroro mo pasnemy 15

Pazfen 3. DJ1eKTPOMArHUTHOE 10JIe H 3JIeKTPOMATHUTHBIE BOJIHbI



http://www.uchportal.ru/
http://school-/
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3.1. | DJIeKTpOMAarHuTHoOE NoJe u 6 31.01.2023 | ITocTpoeHue paccyxaeHHil, 000CHOBBIBAIOLINX B3aHMOCBS3b NCKTPUUECKOT0 U MATHUTHOT'O VerHblii https://www.uchportal.ru/
371eKTPOMATHUTHBIE BOJIHBI 13.02.2023 | moueit; orpoc; http://school-
DKCHEepPUMEHTaIbHOE H3Y4YEHHE CBONCTB 3IEKTPOMATHUTHBIX BOJIH (B TOM YHCIIE C TOMOIIIO IMucemennsiit | collection.edu.ru/
MoOuIbHOTO TenedoHa); KOHTPOJIb;
AHaJIN3 PEHTTeHOBCKMX CHUMKOB YEJI0OBEYECKOr0 OpraHu3Ma;
AHaJIN3 TEKCTOB, ONUCHIBAIOIIUX IIPOSIBICHHUS SIEKTPOMArHUTHOTO H3Iy4EeHHs B IPUPOAE:
JKUBBIE OPraHU3MBI, H3Iy4CHHUsI HEOSCHBIX Tell (CMBICIOBOE YTCHHUE);
Pacro3HaBaHue U aHAJIN3 PA3INYHBIX IPHMEHEHHH JIEKTPOMArHU THBIX BOJIH B TEXHHKE;
Pemrenne 3a1a4 ¢ ucronb3oBaHueM GOPMYII JUIsi CKOPOCTH 3IEKTPOMATHUTHBIX BOJIH, IJIMHBI
BOJIHBI M YaCTOTHI CBETA;
Htoro no pazgery 6
Paznen 4. CBeroBble sIBJICHUS
4.1. | 3aKoHBI pacnpocTpaHeHHs 6 14.02.2023 | HabOnroeHue ONBITOB, IEMOHCTPHUPYIOIINX SIBJICHHUE MPSIMOJINHEHHOr0 PacIIpOCTPaHEHNUS CBETa VYcTHbli https://www.uchportal.ru/
cBeTa 27.02.2023 | (BO3HUKHOBEHHE TEHH U MOJYTEHH ), H UX HHTEPIIPETALHs C HCIOIb30BAaHUEM TTOHSTHUS orpoc; http://school-
CBETOBOTO JIy4a; IMucemennsiit | collection.edu.ru/
OO6BICHEHHE U MOZCIHPOBAHUE COTHEUHOr0 U JIyHHOI'0 3aTMEHHI; KOHTPOJIb;
HccnenoBanne 3aBHCHMOCTH YIila OTPaXKEHHs CBETOBOrO JIyda OT Yrila [MaJACHHUS;
M3y4enue cBOMCTB M300paXKeHHs B IIIOCKOM 3epKaJe;
HaGuitoieHre 1 00bSICHEHHE OIBITOB 10 MOJYyYCHU IO H300PaXKEHH Il B BOTHYTOM H BBIITYKJIOM
3epkaiax. HaGutoeHre 1 00bsICHEHHE ONBITOB 10 NMPEJIOMJICHHIO CBETA HA IPAHHLE Pa3IMYHBIX
cpell, B TOM YHCJIE OIBITOB C OJIHBIM BHYTPEHHHM OTPaXCHUEM;
HccneoBaHue 3aBHCHMOCTH YriIa IPEJIOMIICHHS OT yIJla MaJeHUs CBETOBOI0 JIy4a Ha IPaHHUIIe
«BO31YX—CTEKJIO»;
PacnosnaBaHue sABIEHUH OTpakeHHs ¥ IPEIOMIIEHHUS CBETa B TOBCETHEBHOM KU3HU. AHATIN3 U
00BSICHEHHE SIBJICHHUS ONITHYECKOTO MUPaXa;
Penrenue 3a1a4 ¢ HCMOJIB30BAHUEM 3aKOHOB OTPAXKEHHUS U IPEJIOMIICHHS CBETA;
4.2. | JIuu3el u onTuvyeckue npuéopor | 6 28.02.2023 | TToayueHne n300pa)keHHH C OMOIIbIO COOMPAIOIIEH U PACCENBAIOLIEHN JIHH3; Yerubiit https://www.uchportal.ru/
13.03.2023 | Ompenenenne GOKYCHOTO PaCCTOSIHUS U ONTHYECKOM CHIIBI COOMPAIOLIEH JTNH3BI; orpoc; http://school-
AHaiu3 ycTpoiCTBa U IPHHIMIIA ASHCTBUS HEKOTOPBIX ONTHYE CKUX NpHOOpoB: ¢poroanmapara, | [lucemennsiit | collection.edu.ru/
MuKpockona, reaeckona(MC — GHOI0THsI, ACTPOHOMHUS); KOHTPOJIb;
AHanu3 siBIeHU# OJM30PYKOCTH M 1aJIbHO30PKOCTH, IpUHIMNA aeiicTBust 0ukoB (MC — [IpakTuyeckas
Guosorus); pabora;
4.3. | Pasnoxkenune 6e10ro cBera B 3 14.03.2023 | HabutoeHne o pa3inokeHHIo 6esoro cBera B CIEKTp; YcrHbrit https://www.uchportal.ru/
cHeKTp 20.03.2023 | HabGutogeHne u 00bsICHEHHE ONBITOB 110 MOJY4YEHHUIO 0€I0ro CBeTa P CIOKEHUH CBETa pasHbIX | ompoc; http://school-
LIBETOB; ITucbMeHHBII collection.edu.ru/
TIpoBeneHue 1 06bSICHEHNE OMBITOB 110 BOCIIPHSTHIO [[BETA [IPEJAMETOB IIPU UX HAOIIOICHUH KOHTPOJIb;
4yepe3 HBeTOBbIE QUIBTPHI (LIBETHBIC OUKH);
HUroro mo pasugerny 15
Paszgen 5. KBaHTOBBIE sIBJIEHUSI
5.1. | McnyckaHue U MOTJI0IEHHE 4 21.03.2023 | O6Gcyxaenune uemm onbToB Pesepdopaa o nccie10BaHNIO aTOMOB, BBIABHKCHHE THIIOTE3 O YcrHbiit https://www.uchportal.ru/
CBETa aTOMOM 05.04.2023 | BO3MOXHBIX pe3yJIbTaTax OMBITOB B 3aBUCHMOCTH OT IPEJO0IaraeMoro CTpOeHUs aTOMOB, orpoc; http://school-
(bopMyIHpPOBaHKE BBIBOLOB U3 PE3YJIbTATOB OIBITOB; IMucemennwiit | collection.edu.ru/
O6cyxaeHne TPOTUBOPEUNH MIIaHETAPHOM MOJEIH aTOMa M OCHOBAHUH I TUIOTe3s! bopa o KOHTPOJb;
CTAllMOHAPHBIX OPOUTAX 3JIEKTPOHOB; [pakTuyeckas
HaGuo1eH)e CILUTONIHBIX M IMHEHYATHIX CIIEKTPOB H3JTyYeHHs PA3JIMYHbIX BEIIECTB. pabora;

OOBACHEHNE TUHEHYATHIX CHIEKTPOB U3Ty4CHUS;
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5.2. | CTpoenne aTOMHOrO siipa 6 06.04.2023 [ OGcyskaeHre BO3SMOXKHBIX TUIIOTE3 O MOJCIISX CTPOCHUS SAPa; VerHblii https://www.uchportal.ru/
19.04.2023 | OnpeneneHue cocTaBa siiep 110 3aJaHHBIM MAaCCOBBIM U 3apS10BBIM YHCIIAM U 10 OJIOKEHHIO B orpoc; http://school-
neproandeckoit cucreme 3neMeHToB (MC — xumus); [MucbMeHHbII collection.edu.ru/
AHanu3 U3MEHEHHUS COCTaBa SPa U ero MOJII0KEHUS B IIEPHOJAUYECKOI CUCTEME IPH a- KOHTPOJIb;
pamuoaktuBHOcTH (MC — XUMus); IpaxTnyeckas
HccnenoBanue TPEKOB a4acTHIL 11O TOTOBBIM (oTorpadusm; pabora;
OGHapysKeHHe ¥ M3MEPEHHE PaJHallHOHHOTr0 (hOHA C TOMOIIBIO JO3UMETPA, OLEHKA ero
HHTEHCUBHOCTH;
AHau3 GMOJIOrHYECKUX H3MEHEHHH, TPOUCXOSIIHX IO/ ASHCTBUEM PaJH0aKTHBHBIX
n3nyuennit (MC — Guosnorus);
Hcnonb30BaHUe PaJInOaKTHBHBIX H3Ty4eHHH B Meauuune (MC — Guosnorus);
5.3. | SinepHble peakuuu 7 20.04.2023 | Pemrenue 3a1a4 ¢ MCIOJIb30BAHUEM 3aKOHOB COXPAHEHHS MAaCCOBBIX U 3apsIOBBIX YHCEI Ha YcTHbli https://www.uchportal.ru/
05.05.2023 | onpeneneHue pe3ynbTaToB AAEPHBIX PeaKInii; aHaIN3 BOZMOXKHOCTH HIIH HEBO3MOXKHOCTH orpoc; http://school-
SAJICPHON peaKIny; IMucemennsiit | collection.edu.ru/
OLeHKa SHEPIHH CBSI3HU sIJiep C UCMONB30BaHUEM QOpMyIIbl DiHIITE HA; KOHTPOJIb;
O6cyxk/IeHHe EPCIEKTHB HCIOJIB30BAHUS YIIPABIISIEMOr0 TEPMOSACPHOTO CHHTE3a; [IpakTuueckas
O6cysk/IeHHE TPEUMYILECTB U SKOJIOTHIECKUX MPOOIIEM, CBSI3aHHBIX C SACPHOI SHEPreTHKON pabora;
(MC — skomnorus);
Hroro no pazneny 17
Paszien 6. TloBTOpHUTEILHO-0600 IIAIO TN MOAYIB
6.1. | Cucremaru3anus u 06o6menue 9 08.05.2023 | BrimosnHeHUe y4eOHBIX 3alaHUi, TPEOYIOIINX JEMOHCTPAL[MH KOMIIETEHTHOCTEH, ITuchMeHHBIH https://www.uchportal.ru/
NPeIMETHOr0 COAePKAHM H 26.05.2023 | xapakTepH3yIOLIMX €CTECTBEHHOHAYYHYIO TPAMOTHOCTb: - IPUMEHEHHU S TIOIyYeHHBIX 3HAHMUI 1UIsl | KOHTPOJIb; http://school-
OINBITA IeSITETLHOCTH, HAy4HOro 00bsCHEHHS (pU3NUYECKUX SBJIEHHI B OKPYXKAIOIIEH IPUPOIe U IIOBCeHEB HOM xu3uK, | Konrponsuas | collection.edu.ru/
NPUOOPETEHHOrO NPH U3YYeHUH a Tak)Ke BBISBJICHHS (GU3MIECKUX OCHOB Psijla COBPEMEHHBIX TEXHOJIOTHif; - TPUMEHEHHUs pabora;
Bcero kypca Gpusuku OCBOCHHBIX 9KCIIEPUMEHTAIBHBIX YMEHUHN JIJIsl HCCIICA0BaHUS QU3UUECKUX SBICHUI, B TOM TectupoBanue;
4UCIIe Ul TPOBEPKHU FMITOTE3 M BBISBJICHUS 3aKOHOMEPHOCTEIH;
Perenue pacuéTHBIX 33124, B TOM YHCIIE IIPEANONATAONINX HCII0Ib30BaHNE GUHYECKOiT
MOJICJIM ¥ OCHOBAaHHBIX Ha COJEPKAHMM PA3IMYHBIX Pa3aesoB Kypca Gpusnku;
BelnoaHeHHe U 3a1UTa IPYIIIOBBIX HIIM UHIMBUIYaJIbHBIX IPOSKTOB, CBS3AHHBIX C
cojiepKaHheM Kypca GU3HKH;
HWroro mo pasuneiny 9
OBIIEE KOJIMYECTBO YACOB I1O 102

IMPOT'PAMME
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IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KounyecTBo 4acos Jara Buasbi,
n/n usydenusi | Gopmsl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIS
padoTsbI padoThI

1. | MarepuanbHas TOUKa. 1 0 0 05.09.2022 | YcrHbrit
Cucrema otcuera. 0TIpoc;

[TnceMeHHbII
KOHTpOJIb;

2. | I[epememenue 1 0 0 07.09.2022 | YcrHbIit
0IIpoC;
[TnceMeHHbII
KOHTpOJIb;

3. Omnpenerenne KOOPIMHATHI 1 0 0 09.09.2022 | YcTHBIH
JBUKYIIETOCS Tena OTIpOC;

[TuceMeHHbII
KOHTPOJIb;

4. | [lepememienue npu 1 0 0 12.09.2022 | Vcrubrid
MPAMOJIMTHEHHOM OIIpOC;
PaBHOMEPHOM JBHKECHUU [TnceMeHHbII

KOHTPOJIb;

5. | 'paduxu 3aBucuMOCTH 1 0 0 14.09.2022 | Ycrubrid
KMHEMAaTUYEeCKUX BEJTUYHUH OT OTIpOC;
BpEMEHU TPHU [TnuceMeHnHbII
MPSIMOJIUHEITHOM KOHTPOJIb;
PaBHOMEPHOM JIBKEHUH

6. | [IpsmonuHeitHOE 1 0 0 16.09.2022 | Vcrubrid
PaBHOYCKOPEHHOE JIBHKECHUE. 0TIpOC;
Yckopenue [TuceMeHHbII

KOHTPOJIb;

7. | Cxopocts npsMonuHeiiHoro |1 0 0 19.09.2022 | YcrHbIi
PaBHOYCKOPEHHOTO 0TIpOC;
nskeHus. ['papux ITnceMenHbIN
CKOPOCTH. KOHTpOJIb;

8. |Ilepememienue npu 1 0 0 21.09.2022 | YcrHbrit
MIPSAMOJIMHETHOM OIIpOC;
PaBHOYCKOPEHHOM JIBKEHUU [TuceMeHHBIH

KOHTpOJIb;




9. |Ilepememnienue Tena npu 23.09.2022 | YcrHblit
IIPSAAMOJIMHEHOM OIIpOC;
PaBHOYCKOPEHHOM JIBUOKCHUHU IIncemeHHbIN
0e3 HaYaIbHON CKOPOCTH. KOHTPOJIb;

10. | «HccnenoBanue 26.09.2022 | [IpakTuyeckas
PaBHOYCKOPEHHOTO paborTa;
NBIDKEHUA 0€3 HAaYaIbHOH
CKOPOCTH»

11. | OTHOCUTEIBHOCTD JBHMKCHUS 28.09.2022 | YcrHbIH

oTIpoc;
[TucemeHHbIH
KOHTPOJIb;

12. | UneprraabHbIe CHCTEMBI 30.09.2022 | YcTHBIM
otcuera. [lepBbIil 3aK0H OIIpOC;
Hprotona. [TucemenHbIH

KOHTPOJIb;
13. | Bropoii 3akoH HetoToHa 03.10.2022 | YcrHbIi
oTIpoc;
[TnceMeHHbII
KOHTPOJIb;
14. | Tpernii 3axkoH HetoTOHa 05.10.2022 | YcrHbrii
0TIpOC;
[TnceMeHHbII
KOHTPOJIb;

15. | "3akonbl HeroToHA" 07.10.2022 | KouTposbHast

pabora;

16. | CBoOogHOE mmazieHue Temna 10.10.2022 | YerHbIl

0TIpOC;
[TuceMeHHbII
KOHTPOJIb;

17. | AsmxeHue Tena, OPOIICHHOTO 12.10.2022 | YcTHbIH
BEPTUKAIBHO BBEPX. 0TIpOC;
Hesecomocts [TucemeHHBIN

KOHTPOJIb;

18. | «M3mepeHne yckopeHHs 14.10.2022 | ITpakTryeckas
CBOOOJIHOTO MAJACHUSD paboTa;

19. | 3akoH BCEMUPHOTO TATOTEHHUS 17.10.2022 | Ycrubiii

OTIpOC;
[TucbmeHHbIN

KOHTPOJIb;




20. | Yckopenue cBoOOTHOTO 19.10.2022 | YcrHBIU
najeHus Ha 3emiie U IPYTHX 0IIpoc;
HeOECHBIX Teaax [MuceMeHHBIH

KOHTPOJIb;

21. | [IpsimonuHeitHOE U 21.10.2022 | YcrHbIi
KPUBOJIMHEHHOE JIBIKEHUE. OTIpoc;
JIBr>KeHue Tena 1o [TnceMeHHbII
OKPYXHOCTH C TIOCTOSIHHOM KOHTPOJIb;

10 MOJIYJIIO CKOPOCTHIO
22. | HckyccTBEeHHBIE CIYTHUKH 24.10.2022 | YcrHbIi
3emn 0TIpoc;
ITnceMeHHBIN
KOHTPOJIb;
23. | HeBecoMOCTb U meperpy3KH. 26.10.2022 | YcrHbIi
0TIpoc;
ITnceMeHHBIH
KOHTPOJIb,
24. | Pemenne 3agau 28.10.2022 | YcrHbIit
0TIpoc;
[InceMeHHBIN
KOHTPOJIb;
25. | Cuia ynpyroctu. 3akoH ['yka 07.11.2022 | YcrHbrii
0TIpoc;
[InceMeHHBIN
KOHTPOJIb,
26. | Cwia TpeHus 09.11.2022 | YcrHbrii
O1Ipoc;
I[InceMeHHBIN
KOHTPOJIb;
27. | Pemenne 3agau 11.11.2022 | YcrHbli
OTIpoc;
I[InceMeHHBIN
KOHTPOJIb;

28. | PaBHOBecue MaTepHanbHON 14.11.2022 | Vcrubrii

TOYKH. OIpoc;
ITuceMeHHBIN
KOHTPOJIb;

29. | AGCONIIOTHO TBEPIOE TEIO. 16.11.2022 | YerHbIl
PaBHOBecue TBEpIOTO TENA C OIIpOC;
3aKpEIUIEHHOMN OChIO [TnceMeHnHbI
BpAIICHHUS. KOHTPOJIb;




30. | MowmenT cuibl. LlenTp 18.11.2022 | VcrHbrii
TSKECTH. 0IIpoC;
[TnceMeHHbIN
KOHTPOJIb;
31. | Umnynec Tena. M3meHnenue 21.11.2022 | YcrHbIH
UMIYNbca. IMITyTbC CHITBIL. 0IIpOC;
[TnceMeHHbII
KOHTPOJIb;
32. | 3aKOH COXpaHEHUs UMITYJIbCA. 23.11.2022 | YcrHbIit
0IIpoC;
[TnceMeHHbII
KOHTPOJTb;
33. | PeaktuBnoe nemwkenue (MC). 25.11.2022 | VeI
Paketsl OIIpoC;
[TuceMeHHbII
KOHTPOJTB;
34. | Pabota cui TsDKECTH, yIIpy- 28.11.2022 | YcrHbIi
TOCTH, TPEHUS 0TIpOC;
IIncemenHbI
KOHTPOJIb;
35. | CBs3b 2HEPrUU U pabOTHI 30.11.2022 | YcTHbIH
OTIpoC;
IIncemenHbI
KOHTPOJIb;
36. | [lorennmanbHast SHEPTUS 02.12.2022 | YcrHbrit
Tena, HOAHATOrO Haj OIpoc;
MMOBEPXHOCTHIO 3EMJIU. [IucbmMeHHBbII
KOHTPOJIb;
37. | IloTeHiaibHas SHEPT U 05.12.2022 | YcTHbIit
CXKaTOM MPY>KUHBI. OTpoc;
[TucbmeHHBbII
KOHTPOJIb;
38. | Kunetnueckas sHeprus. 07.12.2022 | YcrHbrit
Teopema 0 KHHETHUECKOU OIIpOC;
OHEPTHH. ITuceMeHHBIH
KOHTPOJIb;
39. | 3aK0oH coXpaHEHHUS 09.12.2022 | Ycrabiid
MEXaHUUYECKOH SHEPTUn 0IIpOC;
IInceMeHHbIN

KOHTPOJIb;




40. | "3akoHbI coxpaHeHus" 12.12.2022 | KonrtponbHas
paborta;
41. |KomebaTenbHble IBHKCHUS 14.12.2022 | YcrHbli
0TIpoc;
ITnceMeHHbBIN
KOHTPOJIb;
42. | CBoGOaHBIE KOJNEOAHHUS. 16.12.2022 | YcrHBIU
KonebarenbHbie CUCTEMBL. oTIpoc;
MasTHHuK ITnceMeHHBIN
KOHTPOJIb;
43. | Bennuunsl, 19.12.2022 | VeI
XapaKTEePHU3YIOIIHE oTIpoC;
KoJ1e0aTelIbHOE ABMKCHHE IInceMeHHBIN
KOHTPOJIb;
44. | T'apMoHMUYECKUE KOJICOaHHS 21.12.2022 | YcTHbI#
oTIpoc;
ITnceMeHHBIH
KOHTPOJIb;
45. | «MccnenoBanue 3aBUCUMOCTH 23.12.2022 | [TpakTrdeckas
Mepuoa 1 4aCTOThI pabora;
CBOOOIHBIX KOJIEOaHMI
MaTeEMaTHYECKOI0 MasiTHUKA
OT €r0 JTUHBD»
46. | 3aryxaromme KojeOaHusl. 09.01.2023 | YcrHbrit
BeIHyKICHHBIE KOJICOaHUS oTpoc;
[InceMeHHBIN
KOHTPOJIb;
47. |Pe3onanc 11.01.2023 | YcrHbli
01poc;
I[InceMeHHBIN
KOHTPOJIb;
48. | PactpocTpaHeHue KoJIeOaHHi 13.01.2023 | YcTHbII
B cpene. Bosnbl OIIpOC;
ITuceMeHHBIN
KOHTPOJIb;
49. | lnuna BosHBl. CKOPOCTH 16.01.2023 | Ycrubrid
pacipoCTpaHEHHUs BOJTHBI 0TIpOC;
ITuceMeHHBIN

KOHTPOJIb;




50.

HcTounnku 3Byka. 3ByKOBBIE
KOJIeOaHHS

18.01.2023

YcTHBIN
OIIpOC;
IIuceMeHHbBIN

KOHTpOJIb;

51.

BricoTa, TeMOp 1 TPOMKOCTb
3ByKa

20.01.2023

YcTHBIN
OIIpOC;
IIuceMeHHbBIN

KOHTpOJIb;

52.

PacnipocTpanenue 3Byka.
3BYKOBBIE BOJIHBI

23.01.2023

YcTHBIN
OITpOC;
IlucbMeHHbBIN

KOHTPOJIb;

53.

OTtpaxenue 3Byka. 9Xo0.
3BYKOBOM PE30HAHC

25.01.2023

YceTHBIN
OITpOC;
I[IuceMeHHbIN

KOHTPOJIb;

54,

Pemrenue 3agau

27.01.2023

Y cTHBIN
0TIpoc;
[InceMeHHBIN
KOHTPOJIb;

55.

«MexaHuueckue koneOaHus u
BOJIHBL. 3BYK»

30.01.2023

KonTponpHas
pabora;

56.

BHGKTpOMaFHI/ITHOG I1oJ1e

01.02.2023

VcTHbIN
O1Ipoc;
[InceMeHHBIN
KOHTPOJIb,

S7.

BHGKTpOMaFHI/ITHBIe BOJIHBI

03.02.2023

VcTHbIN
OTIpoc;
I[InceMeHHBIN
KOHTPOJIb,

58.

[ITkana 35meKTpOMarHUTHBIX
KoJIeOaHuit

06.02.2023

VcTHBIN
OIIpOC;
ITuceMeHHBIN
KOHTPOJIb;

59.

Konnencarop

08.02.2023

YcTHBIM
OIIpOC;
ITuceMeHHBIN
KOHTPOJIb;




60. | KoxnebarenbHbIi KOHTYP. 10.02.2023 | YcrHbrii
[Tonyyenue 0IIpoC;
3JIEKTPOMATrHUTHBIX [TnceMeHHbIN
Kosie0aHui KOHTPOJIb;

61. | [TpuHIUIBI PAAHOCBSI3U U 13.02.2023 | YcrHBIU
TEJIEBUCHUS oTpoc;

ITnceMeHHBIN
KOHTPOJIb;
62. | McToyHuKH CBETA. 15.02.2023 | YcrHbli
Pacmipoctpanenue cBeta oTIpoc;
ITnceMeHHBIN
KOHTPOJIb;
63. | Bugumoe nBMKEHHE CBETHI 17.02.2023 | YcrHbli
oTIpoc;
ITnceMeHHBIH
KOHTPOJIb;
64. | Orpaxenue cBeTa. 3aKOH 20.02.2023 | YcrHbIi
OTpaXXCHHSI CBETA. oTIpoc;
[InceMeHHBIN
KOHTPOJIb;
65. | [Imockoe 3epkaino 22.02.2023 | YcTHbIN
0TIpoc;
[InceMeHHBIN
KOHTPOJIb,

66. |IIpenomiieHue cBeta. 3aKOH 24.02.2023 | YcTHbIN

MPETOMJICHHUS CBETA. O1Ipoc;
[InceMeHHBIN
KOHTPOJIb,

67. |IlomHoe BHyTpeHHEe 27.02.2023 | YcrHbIi
OTPaKCHUE CBETA. OTIpoc;
Hcronp30BaHue HOJHOTO [TuceMeHHBIH
BHYTPEHHETO OTPAXKECHHUS B KOHTPOJIb,
OIITUYECKUX CBETOBOJIAX.

68. | JImusel. OnTHYecKas cujia 01.03.2023 | YcTHBbIH
JIMH3bI OTIPOC;

ITuceMeHHBIN
KOHTPOJIb;

69. | U300paxeHus, naBacMble 03.03.2023 | YcTHbIit

JINH30M1. OIIpOC;
ITuceMeHHBIN

KOHTPOJIb;




70. | Pemenue 3amau. [Toctpoenue 06.03.2023 | YcTHbIM
1300paKeHMi, IOJTYYEHHBIX C 0IIpoC;
IIOMOIIBIO JIMH3. [TnceMeHHbIN

KOHTPOJIb;

71. | «Ilomyuenue n3oOpakeHUs 08.03.2023 | [IpakTrueckas
IIPY MIOMOILY JINH3bI» paborta;

72. | I'ma3 u 3peHnue. 10.03.2023 | Ycrubrid

oTIpoc;
[TucemeHHbIH
KOHTPOJIb;

73. | bauzopykocTb u 13.03.2023 | Ycrubrid

JATbHO30PKOCTb. oTIpoC;
[TucemeHHbIH
KOHTPOJIb;

74. | Paznoxenue 0enoro ceera B 15.03.2023 | YcrHBII
cnektp. Onbrtel HeroTOHA. OIIpoC;
CrokeHne CeKTpaTbHBIX [TuceMeHHbII
I[BETOB. KOHTPOJIb;

75. | Hucnepcus crera. [[Bera Ten 17.03.2023 | YcTHbIi

0TIpOC;
[TnceMeHHbII
KOHTPOJIb;
76. | CIeKTPOCKOM | CIIEKTporpad 20.03.2023 | YcrHbIN
0TIpOC;
[TnuceMeHnHbII
KOHTPOJIb;

77. |TlornomieHue U UCITyCKaHUE 22.03.2023 | YcTHbBIN
CBETa aTOMaMH. 0TIpOC;
IIpoucxoxaeHue [IuceMeHHbIH
JTUHENYaThIX CIIEKTPOB KOHTPOJIb;

78. | TuIbl ONTHYECKHUX CIIEKTPOB 24.03.2023 | YcTHbIN

0TIpOC;
[InceMeHHbIN
KOHTPOJIb;

79. | «HabnromeHue CIuIomIHoOro u 03.04.2023 | [TpakTryeckas
JTUHENYaThIX CIEKTPOB paboTa;
HCITYCKaHUS»

80. | Pemenue 3amau 05.04.2023 | [TucbMeHHBII

KOHTPOJIb;




81. | PagmoaktuBHOCTE. Monenu 07.04.2023 | YcTHbIM

aToma OTIpOC;
[TucbmeHHbIN
KOHTPOJIb;

82. | PagmoaxtuBHEIE 10.04.2023 | YcrHBIU
MIPEBPAIIEHUST ATOMHBIX OTIpOC;

SIAEP. [TnceMeHHbII
KOHTPOJIb;

83. | DkcrepuMeHTaTbHBIE METOIbI 12.04.2023 | YcrHBIU

WCCIICTIOBAHUS YaCTHII. OTIpOC;
[TucemeHHbIH
KOHTPOJIb;

84. | «M3mepeHue ecTeCTBEHHOTO 14.04.2023 | ITpakTuueckas
paauarmonHoro ¢oHa pabora;
JO3UMETPOM»

85. | OTkpbITHE POTOHA U 17.04.2023 | Ycrubrid
HerTpoHa.CocTaB aTOMHOTO OTIpOC;
sapa. M3oTonel. AnepHeie IInceMeHHbIH
CHUIBI. KOHTPOJIb;

86. | Dueprus cBs3u. Jledekt mace 19.04.2023 | YcrHBIH

OTIpOC;
IIncemenHbIi
KOHTPOJIb;

87. | denenue sinep ypana. LlenHast 21.04.2023 | YcrHbrit

peaxuus 0TIpOC;
IIucbmeHHbII
KOHTPOJIb;

88. | «M3yueHue neneHus sapa 24.04.2023 | [IpakTrdeckas
aToma ypasa no ¢otorpaduu pabora;
TpeKoB». «/3yueHune TpekoB
3apsKEHHBIX YACTHII 10
roToBbIM (hoTOrpadusiM»

89. | SlmepHblil peakTop. 26.04.2023 | YcrHbIi
IIpeobpa3oBaHue BHYTpEHHEN OIIpOC;
SHEPrUU aTOMHBIX SAEp B [TuceMeHHBIH
ANEKTPUYECKYIO SHEPTHIO. KOHTPOJIb;

90. | AToMHas SHepreTuka 28.04.2023 | YcrHbIit

OTIpOC;
[TnceMeHnHbI

KOHTPOJIb;




91. | Buosoruueckoe nencTeue 01.05.2023 | YcTHbII

panuaruu 0TIpOC;
ITuceMeHHBIN
KOHTPOJIb;

92. | 3aKOH pPaaHOAKTHBHOIO 03.05.2023 | YcTHbIi
pacnana. [lepuon oTpoc;
rmoJrypacrazaa [TnceMeHHbII

KOHTPOJIb;
93. | TepMmosinepHas peakius 05.05.2023 | YcrHbIit
oTIpoc;
IInceMeHHBIN
KOHTPOJIb;

94. | TpakroBanue (PU3NIECKOTO 08.05.2023 | [TucbMeHHBI#
CMBICJIA BEIMYHH, UX KOHTPOJIb;
0003HaYEHNS U €INHHUIILI TectupoBanue;
HU3MEPEHUs; TPUOOPHI TS UX
HU3MEPEHUs

95. | CnoBecHast popMyITUpOBKa U 10.05.2023 | ITucbMeHHbBIIH
MaTeMaTHYeCKOE BBIPAKCHHE KOHTPOJIb;
3aKoHa, (hOPMYJIBI, TectupoBanwue;
CBSI3BIBAOIINE JAHHYIO
(HDMBUYECKYIO BETUYHHY C
JNPYTUMH BETMIMHAMH

96. | Pacnio3HaBaHue MPOSIBICHHUSI 12.05.2023 | [TricbMeHHBIH
M3YYCHHBIX (DU3HUCCKUX KOHTPOJIb;
SIBJICHUH, BBIJICIISA UX TectupoBanue;
CYIIICCTBCHHBIC
CBOMCTBA/TIPU3HAKH

97. | Pacno3naBaHue€ SIBIEHHE 10 15.05.2023 | [ITnceMeHHBII
€ro OIpeJICICHHUIO, KOHTPOJIb;
OTIMCAHHUIO, XapaKTEPHBIM TectupoBanue;
MpHU3HAKaM U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SBJICHUE.

YMeHue pa3nudath s
JTAHHOTO SIBJICHUSI OCHOBHEIC
CBOWCTBA WJTH YCIIOBHSI
MIPOTEKAHHUS SBJICHUS

98. | Boluucnenue 3HaueHUS 17.05.2023 | [TuceMeHHBIH
BEJIMUUHBI TIPU aHAJTH3E KOHTPOJIb;
SIBJIEHUI C MCIOJbE30BaHHEM TectupoBanue;

3aKOHOB U (POPMYIL.

JlnHaMuka 1 KWHEMaTHKa




99. | Belunciienue 3HaUCHHUSI 1 19.05.2023 | [TucsMmeHHBIH
BEJIUYHHBI TIPY aHAIIH3E KOHTPOJIb;
SIBJIEHUM C UCIIOJIb30BAHUEM TectupoBanue;
3aKOHOB U (opmyi. BosHbr u
OTITHKA

100. | Beruucnenue 3HaYCHUS 1 22.05.2023 | [TuceMeHHBIH
BEJTUYHHBI TIPY aHAJIH3E KOHTPOJIb;
SIBJIEHUM C UCIIOJIb30BAHUEM TectupoBanue;
3aKOHOB U Gopmyi. Ternora

101. | Beruucnenue 3HaYCHHS 1 24.05.2023 | [TuceMeHHBIH
BEJTUYHMHBI TIPY aHAJTHA3E KOHTPOJIb;
SIBIEHUM C UCIIOJIb30BAHUEM TectupoBanue;
3aKOHOB ¥ (hOPMYIL.

DJIEKTPOCTaTHKA.
DJIEKTPOIMHAMUKA

102. | KontpomabHas padora 3a kype |1 26.05.2023 | KonrponbHas
OCHOBHOM IIIKOJIBI pabora;

OBUIEE KOJIMYECTBO YACOB | 102

I10 ITIPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

®dwusuka 9 kiacc/ [epeimkuna A.B., I'ytauk E.M., OO0 «IPODA»; AO «M3narensctBo [IpocBemenuey;
BBenure cBOM BapuaHT:

METOANYECKUE MATEPHUAJIBI VI YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

https://www.uchportal.ru/
http://school-collection.edu.ru/


http://www.uchportal.ru/
http://school-collection.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, TIPAKTUYECKUX PABOT,
JEMOHCTPAIIMIA
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