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IHHOACHUTEJIBHASA 3AIIMCKA

Coneprxanue mporpaMMbl HallpaBieHO Ha (POPMUPOBAHKUE €CTECTBEHHOHAYYHOIH IPAMOTHOCTH YYAIIUXCS
OpraHu3aIuio U3yd4eHus] PU3UKU Ha JeITEeIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOKHOCTHU TpeIMETa
B peanu3anuu TpedoBanuit ®I'OC OO0 K miaHupyeMbIM JTHYHOCTHBIM U METANPEIMETHBIM Pe3yiibTaTaM
o0y4eHus1, a TAK)KE MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJJMETA «®U3UKA»

Kypc ¢pusukn — cucreMooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YUE€OHBIX IIPEAMETOB, MOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, OMOJIOTHEH, acTpOHOMUEH
u ¢usnueckoil reorpadueil. Pu3znka — 3T0 NpPEAMET, KOTOPBINA HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpa, HO U MPEAO0CTaBIIsIeT HanboJee siCHble 00pa3iibl IPUMEHEHUS! HAy4HOT'O
METO/ia M03HAHMUS, T.€. ClI0c00a MOIy4EHUs JTOCTOBEPHBIX 3HaHUH 0 mupe. Hakonern, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU MTPEIMETaMU JI0JDKEH /1aTh IIKOJbHUKAM
IIpeJCTaBIeHHE 00 YBJIEKATEIbHOCTH HAYYHOTO CCIIEOBAHUS M PAIOCTH CAMOCTOSITEIbHOTO OTKPBITHSI
HOBOTO 3HAHMS.

OpHa 13 I1aBHBIX 33/1a4 PU3NYECKOTo 00pa30BaHus B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hopMHUPOBAaHUH €CTECTBEHHOHAYYHOM IpaMOTHOCTH M MHTEpEca K HayKe Y OCHOBHOM Macchl 00yJaronmxcs,
KOTOpbIE B JajibHEHIIEM OyIyT 3aHATH B CAaMBIX pa3HO 00pa3HbIX cepax aesrenbHocTH. Ho HEe MeHee
BAYKHOM 3a1a4el ABJIACTCA BBIABICHUE W IOATOTOBKA TAJIAHTJIMBBIX MOJIOBIX JIFOJAEH IS IPOAOIKECHUS
o0Opa3oBaHus U AajbHEHIEH TPopecCHOHATBHOMN IESTEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEZIOBAaHUI U CO3JaHUH HOBBIX T€XHOJOrMi. COrIacHO NPUHATOMY B MEX/IyHApOJIHOM COOOILECTBE
omnpeneneHuto, EctecTBeHHOHay4Hasi TpaMOTHOCTb — 3TO CIIOCOOHOCTD Y€I0BEKA 3aHUMAaTh AKTUBHYIO I'PaX-
JAHCKYIO TMO3ULIHUIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMHU, U €r0
TOTOBHOCTh HHTEPECOBATBHCS €CTECTBEHHOHAYYHBIMU UACIMH. HaydHO rpaMOTHBIN 4ETI0BEK CTPEMUTCS
y4acTBOBATh B ApI'YMEHTUPOBAHHOM OOCYKIECHUHU IPOOIEM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPeOyeT OT HEero cIeIytoLUIMX KOMIIETEHTHOCTEN!:

— HAY4YHO O0OBACHATH SABJICHUA,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAy4YHOI'O UCCJICAOBAaHUI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHUA BBEIBOJOB.

N3ydenue pu3nku ciocoOHO BHECTH PEIIAIONINN BKIaA B (POpMHUpPOBaHHE €CTECTBEHHOHAYUHOM
IPaMOTHOCTHU O0yYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Lenu n3yyenus (U3MKKU HAa ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoiaBaHus yueoHoro npeamera «®dusuka» B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU pemieHnem Kosuternn
MunucrepcerBa npocsenienus Poccuiickoit denepanyn, npotokos ot 3 nexadbpst 2019 r. Ne [IK-4BH.

Lenu u3ydyenus GpU3uKu:

— TNpUOOpEeTeHHEe HHTEpPECa U CTPEMIICHHS O0yJaloIUXCsl K HAYYHOMY U3YUEHUIO TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC Hpe,I[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC IMMO3HAHUS U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOTO

OTHOIICHUS K OKPY’KAarOIIUM SBJICHUAM,



— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4deHHsI OCHOB CTPOCHHS MaTepUH U
(byHIaMEHTAIBHBIX 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 O0YYEHHUIO B TOM HAIIPABICHUH.

JlocTmkeHue ITUX 1eIei Ha YyPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00SCIICUNBACTCS PEIICHUEM
CIIEIYOLIMX 3a/1ay:

— TpUOOpPETeHHE 3HAHUIM O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SABJICHUAX

— MpuoOpeTeHrne YMEHUN OTMCHIBATh U OOBSICHATH (PU3NUECKUE SIBJICHUS C UCTIOJIb30BaHHEM
MOJTyYCHHBIX 3HAHUI;

— OCBOEHHE METOJIOB pEIIeHUsI TPOCTEHIINX pacUE€THBIX 3aJa4 C UCIIOJIb30BaHUEM (PU3NUECKUX

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

— pa3BUTHE YMEHUI HaOII0AAaTh NPUPOAHbIE SIBJICHUS U BBIIOJIHITH ONBITHI, Ja00OpaTOpHbIE pabOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHPOPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIM3 U KPUTUYECKOE OLIEeHUBaHNE HH(OpMaIINH;

— 3HAKOMCTBO €O cepamu podeccuoHaTbHOM NeATeTbHOCTH, CBA3aHHBIMH C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOI HAYKH.
MECTO YYEBHOI'O IPEJJMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiuseTcs 00s13aTeIbHBIM TPEAMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMmMa npeaycMaTpuBaeT uydeHue pusuky Ha 6a30BOM ypoBHE B 9
kiacce B 006éMe 102 yaca no 3 4aca B HEIEIIO.



COJEP)KAHME YYEBHOI'O IPEJIMETA

Pa3gen 1. Mexannueckue siBJIeHUA

Mexannueckoe aBuxkeHue. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOIO
JIBHKEHUA. PaBHOMEpPHOE NPSIMOJIMHENHOE ABUKEHHE. HepaBHOMEPHOE NPSIMOJIMHENHOE JBUKECHUE.
CpenHsis 1 MTHOBEHHAsi CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosInHelHoe aBmkeHne. CBoOoHoe nagenue. OnbITel [ anmies.

PaBHOMepHOE ABIKEHUE O OKpYKHOCTH. [lepron u yacrota oOpamienus. Jlunelinas u yriaoBasi CKOPOCTH.
LlenTpocTpeMUTenbHOE YCKOPEHHUE.

IIepseiii 3akoH Herotona. Bropoit 3akon Herotona. Tperuit 3akon Herorona. IlpuHnun cynepno3nnnu
CHIL

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

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpeHue CBOOOIHOTO MajieHus. J[BrKeHue niaHeT
Bokpyr Connua (MC). [lepBast kocmuueckas cKopocTs. HeBeCOMOCTb 1 IEpErpy3KH.

PaBHOBecue maTepuanbHON Touku. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKPETUIEHHOM
OChI0 BpanieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenune nummnynesca. IMIynnbe cuitbl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
newkenue (MC).

Mexannyeckas pabota 1 MOIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus CBsi3b SHEpruu U paboThbl
[ToTeHumanpHas 3HEPrUs Tea, HOAHATOIO HaJl HIOBEPXHOCTHIO 3eMid. [loTeHIImanbpHas sHEprus cxaToin
npyxuHbl. Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKOW SHEPTUM. 3aKOH COXPAHEHUSI MEXaHUYEC KO
SHEPrHUH.

Jemoncmpayuu

Habmonenne MexaHM4ecKkoro JBUKEHHSI Tela OTHOCUTENIBHO Pa3HBIX TeJ OTCUETa

CpaBHeHUeE IMyTel U TPACKTOPHIl IBUKEHUS OJJHOTO U TOTO K€ TeJIa OTHOCUTENILHO Pa3HBIX Tell OTCUYETa
N3mepenue ckopoCcTH U YCKOPEHHUS IPSMOJIUHEIHOTO JBUKCHUS

HccnenoBanue mpu3HAKOB PaBHOYCKOPEHHOTO JIBUKEHHS

M

HaGnronenue nBrkeHuUs Tena 1Mo OKpy>KHOCTH

6. HabGnronenne MexaHMIeCKUX SIBICHHUH, MPOUCXOAIINX B cucTeMe oTcuéra «Temexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCUTENNBHO KaOuHeTa (pU3uku

7. 3aBHCHUMOCTb YCKOPEHHS TEJIa OT MacChl TeJa U IEHCTBYIOLIEH HAa HErO CUJIbI

8. HabGmroneHue paBeHCTBA CUJI ITPH B3aMMOICHCTBHH TEJ

9. N3meHeHue Beca Tena Npu yCKOPEHHOM JIBUKEHUU

10.Ilepenaua umiynbca Opyu B3aMMOJAEHCTBUU TEN

11.ITpeoOpa3oBaHus SHEPTUH MPU B3aUMOACHCTBUU TEI

12.CoxpaHeHue uMnysabca Mpu HEYIIPYroM B3auMOIEHCTBUHI

13.CoxpaHeHue UMITyIbCa IpU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUN

14.HabnroeHre peakTUBHOTO JABMKEHUS

15. CoxpaHeHre MEXaHMUECKOM SHEPTUH MTPH CBOOOJHOM TaICHUN

16. CoxpaHeHHE MEXaHMUYECKOW SHEPTUH MPU JBUKEHUU Tea MOJ IeUCTBUEM IPY>KUHBI

Jlabopamopusie padbomul u onvimot
1. KoncTpynpoBaHue TpakTa AJisl pa3roHa U JabHEUIIEr0 paBHOMEPHOTO JBIKEHUS IIapUKa WIIN
TEJEeKKH

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



TJIOCKOCTH

3. Ompenenenue yCKOpEHHs Tesa PU PaBHOYCKOPEHHOM JBI)KEHHH M0 HAKJIOHHOH MJIOCKOCTH

4. WccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JBIKEHUU 0€3 HauaIbHON
CKOpPOCTH

5. TlpoBepka rumoTe3sl: €CIu MPU PABHOYCKOPCHHOM JBMKCHHU 03 Ha4aIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHNE TPOMEKYTKH BPEMEHHU OJIMHAKOBEI

6. HccrienoBanue 3aBUCHMOCTH CHIIBI TPSHUSI CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO JTaBJICHHSI

7. Onpeneneaue KodhUIIUESHTA TPESHUS CKOJIBKCHHUS

8. Omnpenenenue kECTKOCTH NMPYKUHBI

9. Omnpenenenue pabOTHI CHIIBI TPSHHSI IPU PABHOMEPHOM JIBIDKEHUU TeJla TI0 TOPH30HTATIBHON
MMOBEPXHOCTH

10.0Onpenenenrie paboThl CUIIBI YIPYTOCTH IIPH MOIBEME TPy3a C UCIIOJIH30BAHUEM HETIOBHUKHOTO U
MTOJIBUKHOTO OJIOKOB

11.M3yuenne 3aKk0Ha COXpAHEHUS SJHEPTUU

Pazgen 2. Mexannueckue K0J1e0aHUA U BOJTHBI

KonebarenbHoe amkenne. OCHOBHbIE XapaKTEPUCTHKU KOJieOaHUil: Mepuo/l, 4acToTa, aMILIUTY/1a.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KouedaTeIbHOM JIBUKEHUU.
3aryxatomue kosiebanus. Beinykaennbie konebanus. Pezonanc. Mexannueckue BoiaHbL. CBOMCTBA
MeXaHH4eCKUX BOJIH. [Ipo 10JIbHBIE M MOTIEpEYHbIEC BOJIHBIL. [[ITHA BOJTHBI M CKOPOCTh €€ paclpOCTPaHEHUS.
MexaHu4eckue BOJHBI B TBEPIOM Teue, cericMuueckne BosHbI (MC).

3ByK. 'poMKOCTB 3ByKa 1 BhIcOTa TOHA. OTpakeHue 3ByKka. H(Dpa3ByK U yiabTpa3ByK.

Jemoncmpayuu

1. Habmronenue kosiebaHui TN MO IEHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH
2. Habmonenue kosiebaHUi Tpy3a Ha HUTH U Ha MIPY>KUHE

3. HabmroieHne BBIHYKICHHBIX KOJIeOaHUI 1 pe30HaHCca

4. PactipocTpaHeHHE TTPOIOIBHBIX M IMOMIEPEYHBIX BOJIH (HA MOJICIIH)

5. HabGmroienre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKHUI pe30HAHC

Jlabopamopnuwie pabomot u onvimul

1. Onpenenenuie 4acTOTHI U IEpHOAa KOJIeOaHUI MaTeMaTHUYECKOTO MasiTHUKA

2. OmnpeneneHue 4acTOThI U Mieproia KoieOaHuil Mpy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH NepHOa KoJaeOaHU MOIBEIICHHOTO K HUTH I'Py3a OT JJIMHBI HUTU

4. VccnenoBaHue 3aBUCUMOCTH MEepHoia KoJeOaHu! MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a

5. I[IpoBepka HE3aBHUCUMOCTH MEepHOJIa KoJieOaHHii rpy3a, MOJBEIICHHOTO K HUTH, OT Macchl Ipy3a

6. ONBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD TIeproa KojeOaHu MpyKUHHOTO MasiTHUKA OT MacChl Ipy3a
1 KECTKOCTU NPYKUHBI

7. I3mepeHue yCKoOpeHHs CBOOOTHOTO MaIeHUS

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

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

Jemoncmpayuu
1. CBoiicTBa 3JMEKTPOMAarHUTHBIX BOJH
2. BonHOBEIE CBOMCTBA CBETA



Jlabopamopusie padbomol u onvimot

1. I3y4eHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO TenedoHa

Pa3nen 4. CBeToBbIE IBJICHUSA

JIygyeBas monensb cBeta. Mctounuku ceta. [IpsmonuneiiHoe pacnipocTpaHeHue cBera. 3atmenust CosHLa u
Jlynbl. Otpaxkenue cBeta. [mockoe 3epkaiio. 3aKOH OTpakKeHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenoMiIeHus cBeta. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Mcmonb3oBanue
IMOJIHOT'O BHYTPCHHET'O OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox myuedt B muH3e. OnTuyeckas cucreMa oTtoanmnapara, 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 paCcIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

OnTrnyecknii CBETOBOJL.

Xox nydeit B cobuparorieit TuHse.

XoJ Jiydell B paCCEMBAIOIIEH JINH3E.

® NN kR LD =

[TonydyeHnune n300pakeHHI ¢ TOMOIIBIO JIMH3.

9. Ilpunuun aevictBus (oToarnmnapara, MUKPOCKOIIa U TE€JIECKOTA.
10.Monens riaza.

11.Paznoxxenue 6emoro cBera B CIEKTP.

12.[Tomydenue 6e10ro CBETa MPH CI0KEHUH CBETa PA3HBIX LIBETOB.

Jlabopamopnuwie pabomot u onvimut

1. UccnenoBanue 3aBUCUMOCTH yIJia OTPa)KEHUSI CBETOBOTO JIy4ya OT YIJia Ma/ieHusl.

2. U3ydyeHue xapakTepUCTUK U300pakeHUs IpeIMeTa B IIJIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH YyIJIa MPETOMIICHUS CBETOBOTO JIyda OT yIJia MaJeHUs Ha TPaHUIE «BO3TYX
—CTEKJIO.

4. TTony4yeHue n300paxeHHil ¢ MOMOIIbIO COOMPAIOIIEH TUH3bI

5. Omnpenenennie HOKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI O OMparoIiel JTHUH3BI.

6. OMBITHI IO Pa3I0KEHHUIO O0EJI0r0 CBETa B CIIEKTP.

7. OTBITHI IO BOCIPUSITUIO 1[BETA IPEIMETOB MIPHU UX HAOIIOJCHUH Yepe3 LIBETOBBIE (PHIIBTPHI.

Pasznen 5. KBanToBbI€E IBJICeHHSA

OmnbiThl Pezepdopra u minanerapHast Mosiens atoMa. Mojens atoma bopa. Micniyckanue u nornouieHue
cBeta aroMoM. KBaHThI. JInHEUaThbie CIEKTPHI.

PagnoaktuBHOCTh. Anb(a, Oeta u raMmaunzinydenus. CTpoeHne aToMHOTro siapa. HykinoHnHas Mozenb
aTOMHOTrO sapa. M30Tonsl.

PannoaktusHble npeBpanienus. llepron nomypacnana aTOMHBIX sA€Ep.

Snepusle peakuyy. 3aKOHbI COXPaHEHUS 3apsA0BOI0 U MAaCCOBOTO YHCEN. DHEPIUs CBSI3U aTOMHBIX SJIEP.
CBs3b Macchl M sHepruu. Peakuuu cunresa u aenenus saep. Merounnku sHeprun Connna u 38831 (MC).

Snepuas sHepreTuka. J[eCTBUS paMOaKTUBHBIX U3ITy4eHUH Ha kuBble opraHu3msl (MC).

Jemoncmpayuu



1. CexTpbl U3Iy4€HHUs U TOTJIOIIECHHUS.

2. CeKTpbl pa3au4HbIX I'a30B.

3. Cnektp BoJopoaa.

4. Habmoenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTurka HOHU3UPYIOIINX U3ITY4YCHHH.

6. Peructpanus u3ny4eHus NpupoIHbIX MUHEPAJIOB U MPOJIYK TOB.

Jlabopamopusie padbomol u onvimol

1. HabnromeHue CIUIONIHBIX M TMHEHYATHIX CIIEKTPOB U3ITyYCHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOP MO3HOMY ITyTH (110 poTOrpadusm).
3. U3mepenue paagnoakTHBHOTO (hOHA.

IloBTOpPHTEILHO-000011Ia101IIUIT MOYJIb

[ToBTOpHUTENBHO-0000IIAIOIINIT MOTYJIb PEHA3HAYEH ISl CUCTEMAaTU3alMd U 0000IIEHUS TTPEIMETHOTO
COJIEp’KaHHUs U OTbITA JESTEIIbHOCTH, TPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca (GU3NKH, a TAKKe JUIs
noAroToBkH kK OCHOBHOMY rOCYJapCTBEHHOMY AK3aMeHY MO (pu3uke a1 00yJyaromuxcs, BIOpaBIINX 3TOT
y4eOHBIN MpeIMeET.

[Ipu u3ydeHnn JTaHHOTO MOIYJIS PEAIU3YyIOTCA U CUCTEMATU3UPYIOTCS BUABI A€ITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ecreunBaeTcs JOCTHKEHHUE TPEIMETHBIX U METANPEIMETHBIX IUIAHUPYEMBIX Pe3yIbTaTOB
oOyueHusi, GopMHUPYETCs €CTECTBEHHO-HAaY4YHasl IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOI0B UCCIIEIOBAHUS
SIBJIGHUH MPUPOJIbI U TEXHUKHU, OBJIAJICHHE YMEHUSIMH OOBICHATH (DU3HUECKUE SBICHUS, TPUMEHSS
IIOJIy4EHHbIE 3HAHUS, peIllaTh 3a/1a4ui, B TOM YHUCJIE KAUECTBEHHBIE U 3KCIIEPUMEHTAIbHBIC.

[TpuHIMNNATBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3Jiena peannu3yercs 3a CU€T TOro, 4To yJaluecs
BBITNOJIHAOT 33JJaHUs, B KOTOPBIX UM IPEJIaraeTcsi:

— Ha OCHOBE MOJYYCHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBIACHATH (PU3HUECKUE SBJICHMUS B
OKpY’Karollel Npupo/ie U MOBCEAHEBHOM KU3HU,

— HCIIOJIb30BAaTh HAYYHBIC MCTO/JAbI UCCIICIOBAHUA (1)I/ISI/ILICCKI/IX HBHGHHﬁ, B TOM 4MCJIC JIA IIPOBEPKU
THUIIOTE3 U MMOJYUYCHUA TCOPETHICCKUX BBIBOIOB,

— OOBACHATH HAay4YHbIC OCHOBBI HauboJiee BaXKHBIX I[OCTI/I}KGHI/II\/'I COBPEMECHHBIX TCXHOJ’IOFHﬁ,
HAIpuMEp, MPAKTUICCKOI'0 UCII0JIb30BaHUA Pa3JIMYHbIX KCTOYHHKOB SHEPIru Ha OCHOBE 3aKOHA IIPe-
Bpall€HUA U COXpPAaHCHHA BCCX N3BCCTHLIX BUJIOB SOHCPIUH.

Ka)KI[aSI N3 TCM JaHHOT'O pa3aciia BKIIHOYACT SKCIICPUMCEHTAJIbHOC HCCIICIOBAHUC o6o6u1afomero
XapakKTepa. Paznen 3aBCPLIACTCS ITPOBCACHHUEM JMAarHOCTUYECKOMN U OLIEHOYHOM pa6OTBI 34 KypcC OCHOBHOM

IIKOJIBI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Wzyuenne ¢pusuku B 9 Ki1acce HapaBJICHO HA JOCTHKEHHE 00YJYarOIUMUCS TNYHOCTHBIX,
MeTanpeIMETHBIX U MPEJIMETHBIX Pe3YyJIbTaTOB OCBOCHUS YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:
— IMPOSIBJIIEHHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NYECKOU HAYKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUICKUX YUEHBIX (PUUKOB.
I'pasxcoanckoe u Oyxo6no-npascmeennoe 6ocnumanue:

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

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

— BOCIPHUATHE ICTETUYECKUX KaueCTB (PU3NYECKOI HayKH: €€ TapMOHUYHOIO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

IIBHHOCmu HAYYHO20 NO3HAHUAZ

— OCO3HaHUEC ICHHOCTHU q)HSquCKOﬁ HAaYKHM KaK MOIITHOI'O MHCTPYMCHTA ITO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIONIEH KYJIbTYPHI;

— pa3BUTHE HAY4YHOH JIFOO03HATEILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p068bs U IMOUUOHATLHO20 O1AZONOAYUUA:

— OCO3HaHHUC LICHHOCTHU 0e301acHOTO 06pa3a KM3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIpaBHJI Oe3omacHOro IOBEACHM Ha TPAHCIIOPTE, HA A0POrax, € 3JICKTPUYCCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCJIOBHUAX;

— c(hOopMHUPOBAaHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OIIMOKY U TAKOTO K€ MpaBa y
JPYroro 4eioBeka.

Tpyooeoe eéocnumanue:

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

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

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH JJIs1 peuiceHusd 3a1a4 B obOmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUSA IIOCTYIIKOB U OLICHKU X BO3MOKHbBIX MOCJIEICTBUN IJI OKp}I)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHe TI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM U IMyTel WX pelIeHusl.
Aoanmauusa o0yuarouie2oca K U3MEHAIUWUMCA YCA0GUAM COUYUATNLHOU U RPUPOOHOIL CPEOblL:

— HOTpC6HOCTB BO B3aHMMOICHCTBUHU ITPU BBINTOJIHCHHUU HUCCIIeIOBaHUM U IMPOCKTOB (I)HSH‘-IGCKOﬁ
HaIpaBJICHHOCTHU, OTKPBLITOCTDH OIIBITY U 3HAHUAM APYTHUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYCCKYIO ACATCIBbHOCTD,

— ToTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM yHuciie GOpMyIHUpOBATh UICH, MOHSITHUS,



TUNOTE3bl 0 (DU3MYECKUX OOBEKTaxX W SBIICHUSX,
— O0CO3HaHHE JePHUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— IUJIAaHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

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

YHCIIe C UCTOIh30BaHUEM (PU3NICCKUX 3HAHUM;
— OILICHKA CBOMX JCHCTBUIU C yUETOM BIUSHUS HA OKPYXKAIOIIYIO CPEY, BO3MOKHBIX IJI00aIbHBIX
MMOCJICICTBHUH.
METAIIPEIMETHBIE PE3YJIBTATHBI

YHuBepcanbHbIE O3HABATEIBHBIC JIEHCTBHS

ba3zoevle nocuueckue oelicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIUHU, OCHOBAHUS JJIs1 0000IIEHHS 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 SIBIICHUU 1 MponeccCoB;,
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX yMOSaKHIOquHﬁ, BBIZIBUT'AaTh

THUITIOTE3bI O B3AMMOCBA34X (1)I/I3I/I‘ICCKI/IX BCJIIMYHH,

— CaMOCTOSITEIHLHO BBIOMPATh CIIOCO0 pemeHus yaeOHo! (hru3ndeckoit 3a1aun (CpaBHEHNUE HECKOIBKHUX
BapHaHTOB PEIICHIsI, BELIOOP HanOoJIee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

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

— IIPOBOAMUTH 110 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bI/IBI/I‘IeCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICIOBAaHUC (bH?)H‘iGCKOFO SIBJICHUS,

— OLCHHUBATh HA IPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(bOpMaHI/IIO, IMOJIYYECHHYIO B XO1€ UCCIICAOBAHUA
WA OKCIICpUMCHTA,

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

— IIPOrHO3HUPOBATH BO3MOXKHOC z(anLHeﬁmee pa3BUTUC (bHSH‘ICCKPIX IMpOoHCCCOB, a4 TAKIKC BbIABHUI'ATh
MMpEAIOJIOKCHUA 00 ux PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHbIE METO/Ibl, HHCTPYMEHTHI U 3alpOChl TP MOUCKE U 0TOOpe MHPOPMALIUH WIH
JAHHBIX C YUETOM MPEUIOKEHHON yueOHOH (pu3nuecKoi 3a1auu;

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

— CaMOCTOSTENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBICHUS HHPOPMAIIUKN U WILTIOCTPHUPOBATH
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, AMarpaMMaMu, HHOM IrpauKoi 1 X KOMOMHALUSAMH.

YHuBepcaabHble KOMMYHUKATHUBHBIC EHCTBUSA



Obwenue:

— B X0Jie 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yJlbTaToB JJa00OpaTOpHBIX paboT U MPOEKTOB 33/1aBaTh
BOIPOCHI TIO CYIIECTBY OOCYXIaeMOW TeMbI M BbICKA3bIBaTh WUJICH, HAIICIICHHBIC Ha PEIICHUE 3a/1a4l U
noiep>kanue 0J1aroxenaTeTbHOCTH OOLCHHUS;

— COIIOCTAaBJIATH CBOU CY)KJICHHS C CYXKICHUSMH IPYTHX YYaCTHUKOB JHajiora, 0OHapyXHUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpa’XXaTb CBOXO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHITOJTHEHHOTO (PM3MUECKOTO OIBITA (IKCIIEPUMEHTA,
HCCTIEI0BaHUs, TIPOEKTA).

Coemecmuasn oesasmenvbHocms (COMpPYOHUUeCmaeo):

— TOHUMATh U UCTIOJIH30BATh MMPEUMYIIIECTBA KOMAHIHOW U UHIMBUIYAIbHOW pabOTHI IPH PEIICHUN
KOHKPETHOU (pr3nyeckoit mpoOiemsl;

— TMPUHUMATH [IEJIU COBMECTHOM JCSATEIHPHOCTH, OPTraHU30BBIBATH JIEHCTBUSI 10 €€ JOCTUKEHUIO:
pacrpeiensaTh poyi, 00CYX1aTh MPOIECCHI U pe3yJbTaThl COBMECTHOM paboThI; 000011aTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATH CBOKO HaCTh pa6OTI)I, JOCTUTasA KAUECTBCHHOI'O pE3YyJIbTaTa M0 CBOEMY HAIIPABJIICHUIO U
KOOPAUHUPYSA CBOU )IGI\/’ICTBI/IX C APpYruMHU YICHAMHW KOMaHbI;

— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B O6H.[I/II71 IMPOAYKT 110 KPUTEPUAM, CaMOCTOATCIIBHO

chopMyIUPOBAaHHBIM YJACTHUKAMH B3aMMOICHCTBHSI.

YHuBepcanbHbIE PErYISTUBHBIE ACHCTBUS
Camoopzanuzayus:

— BBISIBJISTH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIIUSIX, TPEOYIONTUX JJIsl pEIICHUS (PU3HIECKIX
3HAHWI;

— OPUEHTUPOBATHCS B PA3JIMYHBIX MOJX0AaX MPUHATHUS PELICHUN (MHANBUAYAIbHOE, IPUHSATHE
pEILIeHUs B IPYIIIE, IPUHATHE PEIICHUN TPYIIoil);

— CaMOCTOSITEJIBHO COCTABIATH aJITOPUTM petieHus (GU3HMUecKOl 3aa4u WK IJIaHA UCCIIEA0BAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBATh MpeiaracMbie
BapUAHTHI PEILICHUII;

— Jenath BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmponw (peghnexcusn):
— J1aBaTh a/ICKBATHYIO OLICHKY CUTYallUU U MIpeAJiaraTh IUIaH €€ U3MEHEHUS;

— OOBSCHATH IPUUYUHBI IOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB AESITEIbHOCTH, 1aBaTh OLICHKY
NPUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTUBEI B AICATCIILHOCTD (B TOM 4YHCJIC B XO BBIIIOJIHCHUA (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LCIIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmesieKkm:

— CTaBUTH ce0sl Ha MECTO JIPYTrOTO YeIOBEKa B XOJIE CIIOpa MITH TMCKYCCHH Ha HAYyYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYIroro.



Ilpunamue ceoa u opyzux:

— TPU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHUH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYroro.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh cHOPMHUPOBAHHOCTh Y 0OYJarOIINXCS
YMCHHM:

— HCIOJIb30BATh NOHSATUS: CUCTEMA OTCUYETA, MaTepUalIbHasl TOUKa, TPAEKTOPUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABIKEHUs, Aeopmarius (yrpyras, IiacTu4eckasi), TpeHue, HIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COJIFOTHO TBEPJIOE TENO0, LIEHTP TSHKECTH
TBEPOrO TeNa, pABHOBECHE; MEXaHUYECKHE KOJIeOaH!s U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPA3BYK;

QJICKTPOMArHUTHBIC BOJIHBI, HIKAJIa 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6J'II/I30py1(OCTI) " JAJIBHO30PKOCTD,

CIICKTPBI UCITYCKAHHWA W IMOTTIOIICHHA,; anb(i)a, Oerau raMmma-u3IydCHHusd, U30TOIEI, AJACPHAsA SHECPICTUKA,

— pa3nuyaTh SABJICHUS (PABHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJIMHENHOE TBUKEHHE,
PaBHOYCKOPEHHOE MPAMOJIMHENHOE IBUKEHUE, CBOOOHOE NaIeHHE TEJl, pPABHOMEPHOE JABMKEHUE 110
OKPYXXHOCTH, B3aMO/ICHCTBHE TeJl, PEaKTUBHOE JIBUKEHHE, KoJeOaTeIbHOe IBIKEHHE (3aTyXaloInue U
BBIHYX/ICHHbIE K0JIeOaHMs1), pE30HAHC, BOJHOBOE JIBH)KEHUE, OTPaKEHUE 3BYKA, MPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTpaKeHHUEe U MPEIOMIICHUE CBETA, II0JHOE BHYTPEHHEE OTPaKEHHE CBETa,
pasyoxeHue 0eoro cBeTa B CIIEKTP U CIIOKEHHE CIEKTPANIbHBIX 1IBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEHUATOr0 CIEKTpa U3JIy4eHNUs1) 110 ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB, IEMOHCTPUPYIOILUX JAHHOE (PU3HUECKOE SBJICHUE;

— paclo3HaBaTh MPOSIBIIEHUE U3YYEHHBIX GU3NYECKUX SBICHUN B OKPY)KAIOIleM MUpE (B TOM YHUCIIE
(uznueckue SIBICHUS B IPUPOJE: MPUIUBBI U OTIMBBI, ABMKEeHUE TuiaHeT COTHEYHON CHCTEMBI,
pEaKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE,
ceiicMHuYecKre BOJHBI, IIyHAMH, X0, [IBETa TeJ, ONTUYECKUE SBJICHUS B IPUPOE, OMOJIOrHIecKoe
JecTBHE BUAUMOTO, YIbTPa(pHOIETOBOIO U PEHTT€HOBCKOTO U3ITyYEHHIl; €CTeCTBEHHBIM
paavoaKkTUBHBIN (POH, KOCMUYECKHE JTY4H, PaJIMOAaKTUBHOE U3IIyuYeHUE IPUPOTHBIX MUHEPATIOB;
JeCTBHE paJMOAKTUBHBIX U3ITy4YEHHUI Ha OPraHU3M YeJIOBEKa), IPH 3TOM MEPEBOIUThH TPAKTHUECKYIO
3a/1auy B y4eOHYIO, BbIICISATH CYIIECTBEHHbBIE CBOMCTBA/IPU3HAKY (DU3UUECKUX SBJICHUM;

— OIIMCBbIBATh U3YYCHHBIC CBOMCTBA Tel U (1)I/ISI/I‘IGCKI/IG SIBJICHUS, UCIIOJIb3Y (1)I/I3I/IIIGCKI/I€ BCINYHHBI
(Cpe,ﬂHHH U MI'HOBCHHAsA CKOPOCTD TCJIa ITPU HEPABHOMEPHOM JABUKCHUHU, YCKOPCHUC, IICPEMCIICHUC,
IIyTh, yrjioBasa CKOPOCThb, CUJIa TPCHUS, CHUJIa YIIPYTOCTH, CUJIA TAKECTU, YCKOPCHUC CBO60,Z[HOFO

maacHus, BEC TCld, UMITYJIbLC TCJid, UMITYJIbC CHUJIbl, MCXaHUYCCKaA pa60Ta 1 MOIIHOCTDB, INIOTCHIIMAJIbHAaA

OHEpPTuU: TCJIa, HOAHATOrO HAaJl TIOBEPXHOCTHIO 3€MJIU, TIOTCHIHUAJIbHAA SHCPIUA cKaToi IMIPY>KHUHBI,
KHHCTHUYCCKAsd SHCPIrusd, MOoJIHasA MCXaHUYCCKaA SHCPIrusd, NIEpUuoa U 4aCToTa KOJIC68.HHIZ, JJIMHa BOJIHBI,
T'POMKOCTD 3BYKA U BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTECJIb IIPCIIOMIICHUA Cpe)IBI); ITpU OIMMUCAHUU
IpaBHUJIbHO TPAKTOBATb (I)H3HHCCKHIZ CMBICJT UCIIOJIb3YEMbIX BCJIMYUH, 0003HAYCHUS U CAVHUIIbI

(bU3NYeCKUX BETMYUH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU

BCIIMYNHAMH, CTPOUTH l"pa(I)I/IKI/I N3YYCHHBIX 3aBHCHUMOCTEN (I)I/ISI/I‘-ICCKI/IX BCJIIMYMH,

— XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SBICHUS U MIPOLECCHI, CTIONb3Ys 3aKOH COXPAaHEHHS
SHEPIruH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLIUI CYNEPIIO3UIIMN CUJI, TPUHILIUII OTHOCUTEIBHOCTH
I"anunest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3AKOHBI OTPAKEHMSI U TIPEJIOMIIEHUS CBETA,
3aKOHBI COXpAaHEHUS 3aps10BOTO U MaCCOBOTO YMCENl IIPH AJIEPHBIX PEAKIUAX; IIPU OTOM J1aBaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MAaTEMAaTHYECKOE BBIPAKCHHE;



— OOBSCHATH (PU3UUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyaIHii
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH IPUUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH 00BSIC-
HEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ ONMOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (PM3UYECKUX SBICHUH,

(U3NIECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEHH;

— pemiaTh pacu€THbIE 3a7a4u (OMUPAIOLIUECS HA CUCTEMY U3 2— 3 ypaBHEHUI), UCHOJIb3Ys 3aKOHBI U
(hopMyITbI, CBSI3BIBAIONINE (PH3MYCCKUE BETUYHHBI: HA OCHOBE aHAIM3a YCIIOBUS 33JIa4H 3aIHCHIBATH
KpaTKOE YCIIOBHE, BBISIBJISITh HEJIOCTAIONTUE HITH N30BITOYHBIC TAaHHBIC, BRBIOUPATH 3aKOHBI U (POPM YIIbI,
HEO0OXOIUMBIC JUIS PEIICHUS, TIPOBOIUTE PACUYETHI M OIEHUBATH PEATMCTHYHOCTD TIOJTy4YESHHOTO

3HaYeHUS (PU3UUYECKON BEIIMINHEIL;

— pacio3HaBaTb HpO6JI€MI)I, KOTOPBIC MOKHO PCIIUTH IIPHU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOHOB; UCIIOJIL3YA
OIMHUCAaHUC UCCIICAOBAaHMs, BEIACTIATE HPOBEPACMOC MMPCAITIOJIOKCHNUE, OLICHUBATD ITPABUJIBHOCTL IIOPAAKA
IMPOBCACHUA UCCICA0OBAHMA, ACIATh BBIBOAbI, MHTCPIIPECTUPOBATL PE3YIbTATHI Ha6J'IIOI[€HI/II\/’I U OIIBITOB,

— MPOBOAMTH OMBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBICHUIN UM PU3NYECKUX CBONCTB Tell (M3yUeHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPTUH; 3aBUCUMOCTb I1EPHO1a KOJICOaHUI
MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILJIUTY/IbI
MaJIbIX KOJICOaHUH; IPSMOJIMHENHOE PAaCIpOCTPAHEHUE CBETa, DPA3JIOKEHUE Oenoro cBeTa B
CIIEKTp; U3yUEHHE CBOMCTB M300paKEHHs B TUIOCKOM 3€pKaJie U CBOMCTB M300paXKeHUs MpEIMETa B
cobuparoriei TMH3e; HaOII0IeHUE CIUIOIIHBIX U JMHEHYaThIX CIIEKTPOB U3IY4EHHs): CAMOCTOATEIBHO
coOuparh yCTaHOBKY U3 H30bITOYHOTO Habopa 000pyI0BaHMs; ONUCHIBATH X0 OTIBITA U €T0

pe3ynbTaThl, GOPMYIHPOBATH BHIBOIbL;

— TIPOBOJMTH PU HEOOXOTUMOCTH CEPUIO IPSIMBIX H3MEPEHHIA, OTIPEIEIIsisl CpeAHee 3HAUCHUE
n3MepseMoil BeTMIUHBI ((POKYCHOE PaCCTOSTHUE COOMPAFOIIEH JIMH3BI); 000CHOBBIBATH BHIOOD criocoba
M3MEPEHUS/U3MEPHUTEIILHOTO MPUO0pa;

— TPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH C UCIIOJIb30BAHUEM MPSIMBIX
M3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBMXKEHUU 0€3 HauaibHOU CKO -
poctu; neproja KojaebaHuii MaTeMaTHUeCKOTO MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yIJia
OTpa)XeHMsI CBETa OT yIJla MaJeHus U yria MpeIoMJIeHHs OT yIJia MaJeHus): IJIaHUPOBATh UCCIEA0-
BaHUE, CAMOCTOSITENILHO COOMPATh YCTAHOBKY, (DMKCUPOBATh PE3yJAbTaThl MMOJTYUYEHHOM 3aBUCUMOCTH
(bu3MyeCKUX BETUYMH B BUJIE TaOIHIl U TpadUKOB, JeNIaTh BBIBOJIBI 10 PE3yabTaTaM UCCIIeI0BaAHUS;

— TMPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIMUUH (CPEIHSS CKOPOCTh U YCKOPEHUE Tela pU
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOHOTO MaJeHHUs, )KECTKOCTh MPYKHUHbI, KOAPPHUIIUEHT
TPEHHUs CKOJIbXKEHHUS, MeXaHU4YecKasi padoTa U MOIIHOCTb, YaCTOTa U NEPUO/]I KOJIeOaHH
MaTeMaTU4YECKOTO U NPYKUHHOI'O MasiTHUKOB, ONTUYECKAas CHJIa COOMpPAIOIIEl JIMH3bI, PaJJMOAKTUBHBIN
(OoH): TIIAaHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTANIbHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHUs,
cleys NMpeAIoKEHHON MHCTPYKLINHY; BBIYUCIIATh 3HAYEHUE BETMUYUHBI U aHAIM3UPOBATH 0 yUEHHBIE
pE3yIBTaThl C YYETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUI;

— co0uoaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHEIM 000pYAOBaHUEM;

— pasii4aTb OCHOBHBIC IIPU3HAKU N3YYCHHBIX (I)I/IBI/ILIGCKI/IX MOJIETICHi: MaTepHruaJbHasd TOYKa,
a0COJIIOTHO TBépL[OC TCII0, TOYEYHBIM UCTOYHUK CBCTA, JIy4, TOHKaA JIMH3a, INIaHCTapHas MOJCIIb aTOMa,
HYKJIOHHad MOACJIb aTOMHOTO Spa;

— XapaKTCpU30BaTb HNPUHIHIILI JIenCcTBUA N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHX YCTPOﬁCTB C 0H0p0171
Ha UX OIIMCaHHA (B TOM YHUCJIC: CIIMAOMETP, JATUYUKHU IMOJIOKCHUSA, paCCTOSIHUA U YCKOPCHUS, PAKCTA,
9X0JIOT, OYKH, IICPUCKOII, (I)OTOaHHapaT, ONTUYCCKUC CBCTOBOJbI, CIICKTPOCKOII, TO3UMCTP, KaMCpa



BusbcoHa), UCIonb3ys 3HaHUS O CBOMCTBAX (PU3MUYECKUX SIBIICHUI U HEOOXOIUMbIE (PU3HUECKHUE

3aKOHOMEPHOCTH;

— HCIIOJIb30BaTh CXEMBbI M CXEMaTUYHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJOTUYECKUX IIPOLIECCOB IIPU PELIEHUH YUYEOHO-IPAKTUYECKUX 33/1a4;
OIITHYECKHE CXEMBI JUIS TIOCTPOCHUS M300paXEeHUH B INIOCKOM 3epKajie U coOuparolneil 11H3e;

— TIPUBOJUTH MPUMEPHI/HAXOAUTh HH(OPMAIIHIO O IPHUMEPaX MPAKTHUYECKOTO UCIIOIH30BAHUS
(U3HYECKUX 3HAHUI B TIOBCETHEBHOM JKU3HHU I 0OeCcTIeueHuUs1 0€30MMacHOCTH P 00paIIeHuH ¢ puodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHCHHS 3JI0POBbsI M COOTIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXAIOIIEH CpeE;

— OCYILIECTBIATHh MOUCK MH(MOPMAIHU (U3NMUECKOTO COJIEpKaHus B ceTu MIHTEepHET, caMOCTOSTEIHLHO
hopMyIUpPys MOUCKOBBIN 3aMpOC, HAXOIUTh MYyTU ONPEACIICHUS TOCTOBEPHOCTH TTOJTYUeHHOU

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

— HCIOJIb30BATh IIPU BHINIOJHEHUH YUEOHBIX 33JaHUN HAyYHO-TOMYJSPHYIO JUTEpaTypy (HPrU3MUEcKOro
COJIEpKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTu VHTepHeT; BIaJaeTh IpUEMamMu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJTHOM 3HAKOBOM CHCTEMBI B JAPYTYIO;

— Co03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHUS Ha OCHOBE MH(pOpMaLlUU U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COJIEPKaHuUs, MyOJINYHO IPEICTABISTH PE3YIbTaThl MPOEKTHOM
WJIY UCCIIEI0BATENBCKON JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO HCIIOJIb30BATh N3yYEHHBIN MOHITUIHBIN
anmapar u3y4aeMmoro pasjena GU3UKU 1 COMPOBOXKIATh BBICTYIJICHUE IIPE3EHTAIMEN C yUETOM
0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTIAHUPOBAHHUE

KOHTPOJIb;

Ne HanmeHnoBaHnue pa3aeioB U TeM KoanuecTBo yacos Jara Buabl 1eaT€IbHOCTH Bunanbl, DJIeKTPOHHBbIE
/Il | IporpamMMsl H3yYeHHUs! dopmbl (uudposnie)
BCero | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJIAl oOpa3zoBaTe/bHbIC
padoThI padoThI pecypebt
Paznen 1. Mexann4eckue siBJIeHUs
1.1. | Mexanuyeckoe IBH:KeHHE H 10 1 1 05.09.2022 | Ananus 1 06CyXka€HHE PA3IMYHBIX TPUMEPOB MEXaHHUECKOTOIBHKEHHU S Konrponsnas | http://www.physics.ru
CHOCOOBI €ro ONMHCAHUS 26.09.2022 pabora;
1.2. | B3aumoneiicTBue Tex 20 1 0 27.09.2022 | HabnroneHnue u 00CykKICHUE ONBITOB C JBY)KEHHEM TeJla IIPU YMEHBIICHUU BIUSHHS IPYTHX Tell, KonTponsnas | http://www.physics.ru
16.11.2022 | npensATCTBYIONHNX JBUKEHHIO; pabora;
1.3. | 3akonsI coxpanenust 10 1 0 21.11.2022 | AHanu3 cUTyauil B OKpy Karolei )KHU3HH C UCITOJIb30BAHIEM 3aKOHA COXPAHCHUS HMITYJIbCA; Kontponsnas | http://www.physics.ru
12.12.2022 pabora;
Hroro no pazneny 40
Pa3zzien 2. Mexannveckne KoJeGanus U BOJTHBI
2.1. | MexaHnn4eckue KoJjedbanust 7 0 0 13.12.2022 | UccnenoBanue 3aBUCHMOCTH MIEpUOJ1a KOJIeOaHHH MTOABEIICHHOTO K HUTH I'py3a OT JUINHBI HUTH; YcerHblit http://www.physics.ru
27.12.2022 o1poc;
ITucemeHHbIH
KOHTPOJIb;
2.2. | MexaHu4YecKue BOJIHBI. 3BYK 8 0 1 28.12.2022 | BblukcICHNE JUIHHBI BOJIHBI © CKOPOCTH PACIPOCTPAHEHHS 3BYKOBBIX BOJIH; ; http://www.uchi.ru
23.01.2023 Ve
orpoc;
IMuceMenHbIi
KOHTPOJIb;
Hroro no pazneny 15
Pa3zen 3. DJIeKTPOMArHUTHOE 110J1e H 3JIeKTPOMATHHTHBIE BOJHbI
3.1. | DuexTpoMaruuTHOeE MoJie 6 1 1 24.01.2023 | TTocTpoeHue paccyxaeHHii, 000CHOBBIBAIOIIUX B3aHMOCBSI3b IEKTPUISCKOr0 M MATHUTHOTO MOJIEH; Kontponbhnas | http://www.uchi.ru
3JIEKTPOMATHUTHBIE BOJIHBI 06.02.2023 pabora;
Hroro no pazneny 6
Paznen 4. CBeTroBbIe sIBJICHUS
4.1. | 3akoHbI pacnpocTpaHeHus cBera | 6 0 0 07.02.2023 | HabaroaeHHE ONBITOB, JEMOHCTPHPYIOLIHX SIBICHHE MPIMOINHEHHOrO pacupoCTpaHEeHHs CBETa YcrHblit http://www.physics.ru
20.02.2023 | (BO3HMKHOBEHHUE TCHU U MOIYTEHH), U UX HHTEPIPETALUS C UCIOTb30BAHUEM MOHATHUS CBETOBOTO o1poc;
nyda; IMuceMeHHbIH
KOHTPOJIb;
4.2. | JIuH3bl ¥ ONTHYECKHE PUOOPBI 6 0 0 21.02.2023 | Hony4uenne n300paxeHHi ¢ TOMOIIbI0 COOMPAIOIIEH 1 pacCeHBAIOLICH JTHH3; YcrHblit http://www.uchi.ru
06.03.2023 orpoc;
[MuceMmenHbIi




4.3. | Paznoxkenue 6esioro ceera B 3 07.03.2023 | HabmroeHne o pas3inoKeHHIo 6eJI0ro CBeTa B CIEKT; VerHblii http://www.uchi.ru
CHEeKTp 13.03.2023 orpoc;
[TuceMenHbIit
KOHTPOJIb;
Hroro no pasneny 15
Pa3nen 5. KBantoBble siBIeHUS
5.1. | Memyckanue H MOTJIOMEHHE 4 14.03.2023 | Obcyxnaenue nenu onsIToB Pesepdopaa 1o uccine0BaHHIo aTOMOB, BBIIBI)KEHHE THIIOTE3 O Verublii http://www.physics.ru
CBeTa aTOMOM 21.03.2023 | BO3MOXKHBIX pe3ybTaTax ONBITOB B 3aBUCHMOCTH OT IPEJII0IaraeMoOr0 CTPOSHHS aTOMOB, oI1poc;
(bopMyIIpoBaHHe BEIBOJOB U3 PE3YJIbTATOB ONBITOB; IucbeMeHHbI
KOHTPOJIb;
5.2. | CTpoeHune aTOMHOIO i/Apa 6 22.03.2023 | OnpexneneHne cocTaBa sjep 10 3aJaHHBIM MacCOBBIM H 3apsI0BBIM YHCJIaM U 110 IIOJ0XKCHHIO B VYcrHbli http://www.uchi.ru
11.04.2023 | nepmoanveckoit cucreme 1eMeHToB (MC — XuMUS); orpoc;
[TucemeHHbIi
KOHTPOJIb;
5.3. | Sinepubie peakuuu 7 12.04.2023 | O6cyskeHne NepPCHeKTHB HCIT0JIB30BAHUS YIPABIIIEMOr0 TEPMOSIIEPHOTO CHHTE3a; Konrponsnas | http://www.physics.ru
26.04.2023 pabora;
Hroro no pazneny 17
Paszien 6. IloBTOpPHUTEIBLHO-0000 MIAIO NN MOAYIB
6.1. | Cucremaru3auus u 00o61menue 9 03.05.2023 | BrinosnHeHue y4eOHbIX 3a1aHuil, TPEOYIOIUX JEMOHCTPAIMY KOMIICTEHTHOCTEH, XapakTepu3yoiux | YcrHbii http://www.physics.ru
MpeMETHOr0 CoAepPKAHUS U 24.05.2023 | ecTeCTBEHHOHAYYHYIO PAMOTHOCTB: - IPUMEHEHHS ITOJy4YCHHBIX 3HAHUH JJIsl HAYYHOrO OOBSICHEHHS | OIpOC;
ONBITA 1eATEJILHOCTH, (U3MYECKUX SIBICHUI B OKPY’KaIOIIeH MPUPOJEC U MOBCEAHEB HOM KHU3HHM, a TAKIKE BBISBICHHUS IMucemeHHbIH
NPUOOPETEHHOrO NPH U3YYeHUH (H3MYIECKHX OCHOB Psijla COBPEMEHHBIX TEXHOJIOTHIA; - IPUMEHEHU S OCBOCHHBIX YKCIIEPUMEHTAIBHBIX | KOHTPOIIb;
BCero Kypca Gpu3nkn yYMEHHH JUIs Hccae10BaHus QU3MUSCKUX SIBICHHUIT, B TOM YHCIIE JUIS IPOBEPKH TMITOTE3 U BBISBICHUS
3aKOHOMEPHOCTEii;
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102
IMTPOTPAMME




IHOYPOYHOE INTAHUPOBAHUE

Ha4aJIbHOU CKOPOCTBIO.

Ne | Tema ypoka KoimuecTBo yacos Hara Buapsi,
n/n u3yyeHusi | popmsbl
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIS
padoTsbI padoThI

1. | Bognsrit macTpykTax no Th. | 1 0 0 05.09.2022 | YcrHbrii
MarepuasibHas TOUKa. OIIpOC;
Cucrema orcyera.

2. | Tpaexropus. [1yTs. 1 0 0 06.09.2022 | YcrHbrid
[Iepemenienue. OIIpoc;

3. | OnpeneneHue KOOPAUHATHI 1 0 0 07.09.2022 | YcrHbIH
JBIDKYIIETO Tea. 0IIpOC;

4. | Ilepememienue npu 1 0 0 12.09.2022 | YcTHBIN
MPSMOJIMHETHOM OIIpOC;
PaBHOMEPHOM JBIKEHHH.

5. | I'paduueckoe 1 0 0 13.09.2022 | YerHbrii
MIPEICTaBICHHS OTIpOC;
MPSIMOJIMHEHHOTO JTBM)KECHUSI.

6. | Pemenue 3anau 1 0 0 14.09.2022 | ITucbMeHHbII

KOHTPOJIb;
7. | I'paduueckoe pemenue 3amaq | 1 0 0 19.09.2022 | I[TuceMeHHBIH
KOHTPOJIb;

8. | [IpsmonuueiiHoe 1 0 0 20.09.2022 | YcrHbiit
PaBHOYCKOPEHHOE JIBH)KEHUE. 0TIpOC;
Yckopenue.

9. | Cxopocts pu 1 0 0 21.09.2022 | YcrHbiit
PaBHOYCKOPEHHOM 0TIpOC;
newkeHun. ['paduk
CKOPOCTH.

10. | Peurenue 3ama4u Ha 1 0 0 26.09.2022 | [TucbMeHHBIH
PaBHOYCKOPEHHOE JIBH)KEHHE. KOHTPOJIb;

11. |IIpoBepka 3HaHUI. 1 0 0 27.09.2022 | [TucbMeHHbII

KOHTPOJIb;

12. | Pemrenue 3ama4 Ha He 1 0 0 01.09.2022 | [TucbMeHHBIH
paBHOMEpHOE JIBIKEeHHUE 0e3 KOHTPOJIb;
Ha4aJIbHOU CKOPOCTH

13. | Pemrenue 3ama4d Ha 1 0 1 04.10.2022 | [TucobMeHHBIH
HEpaBHOMEPHOE JIBKEHHE C KOHTPOJIb;




14. | KonTposnsHast padota Nel 28.09.2022 | KounTponbHas
"IIpsamonuneitHoe pabora;
paBHOMEpHOE U
HEpaBHOMEPHOE ABWKEHUE"

15. | OTHOCHUTENBHOCTH 05.10.2022 | YcrHbIl
MEXaHUYECKOTO JIBHKEHHS 0IIpOC;

16. | UHeprmanbHbIE CHCTEM 10.10.2022 | YcrHbIM
otcuera. [IepBbIil 3aKOH OIIpoC;
HeroTona.

17. | Pemenue 3aga4u Ha IEPBBIA 11.10.2022 | [TuceMeHHBII
3akoH HproTOHA. KOHTPOJIb;

18. | [IpoBepka 3HaHHUH. 12.10.2022 | [TpakTudeckas
CamocTtosrenbHas paboT paborTa;

19. | Bropoii 3akoH HeroToHa 17.10.2022 | YcrHpiid

OTIpoC;
20. | Pemenne 3amau. 18.10.2022 | [TnceMeHHBII
KOHTPOJIb;

21. | Tperwnii 3akoH HptoToHa 19.10.2022 | ITucbMeHHbII
Pemrenue 3agau. KOHTPOJIb;

22. | [IpoBepka 3HaHMIT 24.10.2022 | IluceMeHHBIT
.CamocrosiTensHas paboTa Ha KOHTPOJIb;
Temy "3aKOHbI HBIOTOHA"

23. | CBoOOIHOE MTalIeHHE. 25.10.2022 | YcrHblid

0TIpOC;

24. | Pemenue 3agay Ha 26.10.2022 | ITnceMeHHBIN
CBOOOJHOE MaJIeHHE KOHTPOJIb;

25. | IBmwxenue Tena OpoeHHOro 09.11.2022 | YcrHbIid
TOPU30HTAIIBHO. 0TIpOC;
TOPU30HTAIILHO

26. |IIpoBepka 3HaHMIL. 14.11.2022 | ITucbMeHHbII
CamocTtosarensHas paboTa KOHTPOJIb;

27. | JlaboparopHas paboTa Ne2 15.11.2022 | ITpakTrueckas
"HUccnenoBanue cBOOOHOTO paboTa;
najaeHus"

28. | 3axoH BcemupHoro 16.11.2022 | [TucbMeHHBbIH
TAroTeHus. Pemenue 3ama4y KOHTPOJIb;

29. | Pemenue 3amad Ha 3aKOH 21.11.2022 | ITuceMeHHBIT
BcemupHoro taroreHus KOHTPOJIb;




30. | YckopeHue cBOOOIHOTO 22.11.2022 | [TucbMeHHBIN
IaJeHNs Ha 3eMJle. KOHTPOJIb;

31. | [IpsamonuueitHoe u 23.11.2022 | [TucbMeHHbII
KPUBOJMHEWHOE JABHKCHHS KOHTPOJIb;

32. | JIBmwxkenue Tena mo 28.11.2022 | IIuceMeHHbIH
OKPY>KHOCTH C ITIOCTOSIHHOM KOHTpOJIb;
CKOPOCTBIO.

33. | Pemenue 3anau . 29.11.2022 | [TucbMeHHBIH

KOHTpOJIb;

34. | [IpoBepka 3HaHUH 1O TeMe 05.12.2022 | [TuceMeHHBII
"3akonsl HploToHA. KOHTpOJIb;
CBoOo1HOE TTafieHHe.

JIBukeHue no okpyxHoctu"

35. | Ummynbe. 3akoH cOXpaHEHUs 06.12.2022 | YcTHbIi
UMITYJIbCA. OTIpoC;

36. | Pemrenne 3amay Ha 07.12.2022 | [TuceMeHHBIH
COXpaHEHHUS UMITyJIbca KOHTPOJIb;

37. | PeakTuBHOE OBMXKEHMIE 12.12.2022 | YcrHBIIT

0TIpOC;

38. |IloaroroBka K KOHTPOJIbHOMN 13.12.2022 | IIucbMeHHbII
pabote. Pemenue 3amau. KOHTPOJIb;

39. | KonrposbHas pabotaNe2 " 14.12.2022 | KontposbHast
3aKoHbI JUHAMUAKA" pabora;

40. | Mexanuueckue KojieOaHus. 19.12.2022 | Yerubiit
KonebarenbHble CUCTEMBI. 0TIpOC;
MareMaTnyeckuii MasiTHUK.

[IpyXuHHBINI MasSTHUK.

41. | BenuuuHbl, 20.12.2022 | YcTHbII
XapaKTepHU3YIOIIHe 0TIpOC;
KoJiebaTeNbHOE IBUKECHHE.

42. | PemieHue 3ama4 1o TemMe 21.12.2022 | [TucbMeHHBIH
"Mexannueckue konebdanus" KOHTpOJIb;

43. | JlaGopaTtopHas pabora Ne3 " 26.12.2022 | [IpakTudeckas
HccnenoBanue 3aBUCUMOCTH paborta;

U YacTOTHI KOJIEOAHUS OTETO
JUTAHBI
44. | Pemrenue 3ama4d Ha 27.12.2022 | [TucbMeHHBIH

KOHC@MEHLHOC&BHXCHHC

KOHTPOJIb;




45. | MexaHnuueckue BOJHBI. Bubl 28.12.2022 | YcrHblit
BOJIH. OTIpOC;

46. | ImuHa BonHBL. Pernenue 09.01.2023 | IIuceMeHHBII
3aJa4 Ha OmpeeIcHNe KOHTPOJIb;
JUTUHBI BOJTHBI.

47. | IlpoBepka 3HaAHUH 10.01.2023 | 3auer;

48. | 3ByKOBBIE BOJIHBI. 11.01.2023 | YcrHbIH

OTIpOC;

49. | Beicota u TeMOp 3ByKa. 16.01.2023 | YcrHbIH
I'poMKkoOCTB 3BYKA. OIIpoC;

50. | PacnpoctpaneHue 3ByKa. 17.01.2023 | YcTHbIH
CkopocTb 3ByKa. 0IIpOC;

51. | Orpaxenue 3ByKa Ixo0. 18.01.2023 | [TucbMeHHBIH
Pemmenue 3agau. KOHTPOJIb;

52. | Pemene 3a1a4 1o T. 23.01.2023 | 3auer;
"MexaHnyeckue KoneOaHus u
BOJIHBI"

53. | [oxroToBka K KOHTPOJIBHOMH 24.01.2023 | [IucbMeHHbII
pabote. Pemenue sanau KOHTPOJIb;

54. | KontponwHas pabota Ne3 25.01.2023 | KonTponbHas
"MexaHu4eckue KojiebaHus u pabora;
BOJIHBI"

55. | MarnuTHO€ moJre. 30.01.2023 | YcrHbrit
OpHopoHOE U 0TIpOC;
HEOIHOPOJHOE TOJIE.

56. | I'paduueckoe nzoOpaxkeHue 31.01.2023 | YcTHbIi
MarHuTHOTO TOJIS. 0TIpOC;

57. | HampaBnenue Toka u 01.02.2023 | YcrHbiit
HaIpaBJICHUE JTUHUN ero 0TIpOC;
MarHuTHOTO TOJIS.

58. | OGHapyxeHHue MarHUTHOTO 06.02.2023 | YcTHbiit
T0JIS1 TI0 €T0 JeHCTBUIO Ha OTIpOoC;
ANIEKTPUUYECKUI TOK

59. | MarHuTHbII IOTOK 07.02.2023 | YcTHbiit

OTIpOC;

60. | SIBneHue IIEKTPOMArHUTHON 08.02.2023 | YcrHbiit

WHIYKIAN OTIpOoC;




61. | Camounaykuus. 13.02.2023 | YcTHbIN
OTIpOC;

62. | Jlaboparopnas pabotaNe4 Ne 14.02.2023 | [IpakTryeckas
N3yuenue siBneHus pabora;
3JEKTPOMArHUTHOM
WHIYKIIAHA

63. | [lomy4yeHue mepeMeHHOTO 15.02.2023 | YcTHbIN
AIIEKTPUUYECKOTO TOKA. OTIpOC;
Tpanchopmarop.

64. | DIeKTpOMAarHUTHOE TOJIE. 20.02.2023 | YcrHbIi
DNEeKTPOMAarHUTHBIC BOJTHBI OTIpOC;

65. | Konnencatop. 21.02.2023 | YcTHbIi

OTIpOC;

66. | KomebarenbHbII KOHTYD. 22.02.2023 | YcTHbIi
[Tonyyenue OIpoc;
AIIEKTPOMArHUTHBIX
KoJeOaHuit

67. | [IpuHIUTIBI paAHOCBSI3U U 27.02.2023 | YcrHblit
TB. OIIpOC;

68. | DnexTpomMarHuTHas IPUPOaA 28.02.2023 | YcrHbiit
CBeTa. OTIpoC;

69. |Ilpenomnenue cBera 01.03.2023 | YcrHbIH

OIpoc;

70. | Hucnepcus cera. LlBera Ten. 06.03.2023 | YcrHbIi

OIpoc;

71. | Tumsl ciekTpoB 07.03.2023 | YcrHbiit
3JIEKTPOMArHUTHBIX BOJIH OTpoc;

72. | BnmustHuE 3JIeKTPOMarHUTHBIX 13.03.2023 | YcrHBIN
U3ITYy4YEeHUH Ha KUBbIE OIpoc;
OpraHu3MBI.

73. |IloaroroBka K KOHTPOJIbHOMN 14.03.2023 | TectupoBanue;
paoore.

74. | KontponbHas paboTta Ne 4 " 15.03.2023 | KonTpospHast
DNEeKTPOMAarHUTHOE TOJIe. paborta;
DNeKTpOMarHUTHbIE
Kosiebanus"

75. | PamnoakTUBHOCTE KAk 20.03.2023 | YcrHblit
CBHU/IETEJILCTBO CI0KHOTO OTIpOoC;

CTPOCHHUA aTOMaA.




76. | DkcriepuMEHTAIBHBIE METOIbI 21.03.2023 | YcrHblit
MCCIICIOBAaHUS YACTHUIL. OTIpOC;

77. | OTKpbITHE IPOTOHA U 22.03.2023 | YcrHbiit
HEUTpPOHA OIIpOC;

78. | Monenu atomoB. OIbIT 03.04.2023 | YcrHblit
Pesepdopna. oTIpoc;

79. | PagnoakTuBHBIE 04.04.2023 | YcrHblit
MpEeBpaIEeHUs] AaTOMHBIX SJIEp. OTIpOC;

80. | DOxcnepuMeHTaIbHBIE METOTBI 05.04.2023 | YcrHbIit
WCCIIeIOBAaHUS YaCTHIL. OTIpOC;

81. | OTKpbITHE IPOTOHA U 10.04.2023 | YcTHbIN
HEWUTpOHA. OIIpOC;

82. | CoctaB aTOMHOTO s/pa. 11.04.2023 | YcrHbI
MaccoBoe uncio. 3apsaoBoe OITpOC;
YHCIIO.

83. | Pemenue 3agau "Cocras 12.04.2023 | [TnceMeHHBII
aTOMHOTrO sapa. MaccoBoe KOHTpOJIb;
9uCIo."

84. | U3oromsl. 17.04.2023 | YcrHblit

0TIpOC;

85. | Anmbda- u Gera- pacmaj. 18.04.2023 | YcTHbIH
[IpaBuno cmemieHusl. OTIpOC;

86. | Pemenue 3anau "Anda-u 19.04.2023 | Yerubiit
Oeta pacnaj 0TIpOC;

87. | SlmepHbIe CUITBI. DHEPTHUS 24.04.2023 | YcTHBIN
cBs3u. Jledekr macc." OIIpOC;

88. | llenenue snep Llennas 25.04.2023 | YcrHBIN
SIIEPHBIC PEAKIIHH. 0TIpOC;

89. | SAnepuslit peakTop. 26.04.2023 | YcrHbiit
IIpeobpa3oBaHue BHYTpEHHEN OIIpOC;
SHEPTHUU S7Ep B
ANIEKTPUUYECKYIO.

90. | I[IpoBepka 3HaHMI 02.05.2023 | 3auer;

91. | TepmosinepHas peakiusi. 03.05.2023 | YcrHbiit
ATOMHas SHEPreTHKa. OTIpOC;

92. | buomornueckoe neiicTBue 09.05.2023 | YcrHblit
panuanmy. OTIpOoC;




93. |IloBTOpeHue u 0boOIIeHNE 1 10.05.2023 | 3auer;
MaeTepuaa 1o Teme
"CTpoeHue aToMOB U
aTOMHOTO sipa"

94. | KontponsHas pabora Ne5" |1 15.05.2023 | KonTponbHas
CrpoeHue aToMa U aTOMHOTO paborTa;
ﬂ[[pa"

95. | [loBTOpenue "3akoHBI 1 16.05.2023 | YcTHbIN
JBUKCHHUSI U 0IIpOC;
B3auMoencTeus"”

96. | Pemenue 3anau. 1 17.05.2023 | [TuceMeHHBIH

KOHTPOJIb;

97. | IloBTOpHUE "3aKOHBI 1 22.05.2023 | [TuceMeHHBIH
coxpaHeHus" KOHTPOJIb;

98. | Pemrenus 3amau 1 23.05.2023 | [TuceMeHHBIN

KOHTPOJIb,

99. |IloBTOopenue " 1 24.05.2023 | IluceMeHHBIT
Mexanudeckue Koneoanus" KOHTPOJIb;

100. | CocTtaB coyiHeUHOM cHUCTEMBI | 1 29.05.2023 | 6ecena;

101. | 3Be3gHO€E HEOO 1 30.05.2023 | becena;

102. | O6o0maromuii ypok 1 31.05.2023 | becena;

OBIIEE KOJIMYECTBO HACOB | 102

I10 ITIPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

®dwuzuka, 9 knacc/lleperimkua U.M., I'yrauk E.M., UBanoB A.U., [TletpoBa M.A., AKITHOHEpHOE OOIIECTBO
«M3parenscTBo «lIpocBemenne»;
BBenure cBOM BapuaHT:

METOAUYECKUE MATEPHUAJIBI VIS YYUUTEJIA

KpaTkoe conepranue KOIbHOTO Kypca GU3NKU
3aJauu 0 OCHOBHBIM Pa3JieaM IIKOJIBHOTO Kypca
TECTBI

CripaBouHbIE MaTepHaIb

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

caiftr Enensl KynpusiHoBo#i "Yuum Qusuky
Bumno ypoxu "YU PY"

caut "Kiaccuas puzuk"



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

CIPaBOYHUK

OBOPYJIOBAHMUE JJISI TPOBEJIEHWSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIMIA

KOMIIBIOTED, IPUHTEP, HHTEPAKTUBHAS JOCKA
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