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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
o0y4eHus1, a TaK)Ke MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEJMETOB 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 MTPOLIECCOB U SBJICHUI, U3y4aeMbIX XUMHEH, OMOJIoTnel, 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 MO3HAHMUA, T.€. CI0CcOo0a MOIy4EHUs JOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH /1aTh MIKOJIbHUKAM
IpeJCTaBICHHE 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEOBAHUS U PAJIOCTH CAMOCTOSITENILHOTO O TKPBITUS
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 CAaMBIX 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 TEXHOJIOTMH. COIIaCHO MPHUHATOMY 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 IIOHHUMATb 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 00111€00pa3oBaTebHbIE POTrPaMMBI, YTBEPKAEHHOH pemenreM Kosneruu
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 OOYYEHHUIO B TOM HAIIPABIICHUH.

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

— MpUOOpeTeHne YMEHUN OMUCHIBATH U OOBSICHATH (PU3NYECKUE SBICHUS C UCTIOJIB30BaHUEM
MOJyYECHHBIX 3HAHUI;

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

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

— pa3BUTHE YMEHUH HaOII0AaTh NPUPOIHBIE SIBIEHUS U BBITIOJHATE OIBITHI, JJAOOpATOpPHBIE PAOOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCGHHE MPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHGOPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OlIEeHUBaHUE 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 sBiseTcst 00s53aTeIbHBIM ITPEIMETOM 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 PU B3AUMOACHCTBUU TEI

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 runoTesbl: €Ciy Ipy 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. Ompenenenuie pabOTHI CUIIBI TPEHHSI TPH PABHOMEPHOM JBIDKEHHH 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 JJIMHBI 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, IEMOHCTPUPYIOIIHNE 3aBUCMOCTD TIeproia KojaeOaHu MPyKUHHOTO MasiTHUKA OT Macchl Irpy3a
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 WX HAOIIOACHUH Yepe3 IBETOBbIC (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 rammaunziaydenus. CTpoeHue aToMHOro siapa. HykinoHHas Mojens
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’KaHuUs U OTbITA JESTEIIbHOCTH, TPUOOPETEHHOTO MPHU U3YYEHUH BCETO Kypca (pU3MKH, a TakxkKe 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 00ecreurnBaeTcs JOCTHKEHHE TPEIMETHBIX U METApPeAMETHBIX IIAHUPYEMBIX PE3yIbTaTOB
oOyueHnusi, GopMHUPYETCs €CTECTBEHHO-HAY4YHask IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOI0B UCCIIEIOBAHUS
SIBIICHUN TIPUPOJIbI U TEXHUKH, OBJIAJIEHUE YMEHUSIMH OOBIICHIATH (PU3NUECKUE SIBJICHUS, TPUMEHSS
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 OOBACHATH (PU3HUECKUE SBJICHUS 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 HauboJIee BaXKHBIX I[OCTI/I}KGHI/II\/'I COBpPEMECHHBIX TCXHOJ’IOFHﬁ,
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 o6o6u1afomero
XapakKTepa. Paznen 3aBCPUIACTCS ITPOBCACHUCM JMAarHOCTUYECKOM U OLICHOYHOM pa6OTBI 3a KypcC 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:

— BOCHPHUATHE ICTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MMOCTPOEHHUS], CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHUAX

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

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

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
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 PCIICHHUU IMPAKTUYCCKUX 3adaY (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 IPUMCHCHHUC (1)1/13I/I‘ICCKI/IX 3HAHUM 1714 peuiceHud 3a4a4 B obOiactu Oprx(anmeﬁ
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 U3sMeHAIUWUMCA 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;
— OILICHKA CBOMX JCHCTBUN C yUETOM BIUSHUS HA OKPYXKAIOIIYIO CPEY, BO3MOKHBIX IT100aIbHBIX
MMOCJICICTBHUH.
METAIIPE/IMETHBIE PE3YJIBTATHBI

YHuBepcanbHbIE O3HABATEIBHBIC IEHCTBHS

ba3zoevle nocuueckue oeilicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OHEKTOB (SIBICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUHA, 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;,
ACIaTh BBIBOABI C UCIIOJB30BAHUEM JCAYKTUBHBIX U HHAYKTHBHBIX YMOSaKJ'IIO'-IeHI/II\/'I, BbIABUI'AaTh

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

— CaMOCTOSITEIBLHO BBIOMPATh CIIOCOO pelieHns yaeOHoH GrU3nIecKoi 3aaaun (CpaBHEHUE HECKOJIbKUX
BapHaHTOB PEIICHHs, BEIOOP HanOoJ1ee MOIXOIAIIETO ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
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‘ICCKOFO SIBJICHUS,

— OLCHHUBATh HA IPUMCHHUMOCTE U JOCTOBEPHOCTH I/IH(l)OpMaI_II/IIO, IIOJIYYCHHYIO B XO1€ UCCIICA0BAaHUSA
WA OKCIICPUMCHTA,

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

— IIPOrHO3HUPOBATH BO3MOIKHOC z(anLHeﬁmee Pa3BUTHUC (bHSH‘ICCKPIX IIpoUcCCOB, a TAKIKC BbIJIBUT'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 (pu3nuecKoi 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 0OCYXIaeMOW TEeMbI M BbICKa3bIBaTh WUJICH, HAIICIICHHBIC HAa PEIICHUE 3a/1a4l 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 TPEACTABISATH PE3YJbTAThI BBIIIOJHEHHOTO (PHM3WYECKOTO OMBbITA (IKCIIEPUMEHTA,
HCCTIEIOBAHUS, TIPOEKTA).

Coemecmuasn oesamenbHOCHb (COMPYOHUUECMB0):

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

— TMPUHUMATH [IeJId COBMECTHOM JACSITEIILHOCTH, OPTaHU30BhIBATh JIEUCTBHS MO €€ JOCTUKEHUIO:
pacrnpeiensTh poyii, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKUX JIIOJIEH;

— BBITIOJIHATH CBOKO HaCTh pa6OTI)I, JOCTHUTasA KAUECTBCHHOI'O pE3YyJIbTaTa M0 CBOEMY HAIIPABJIICHUIO U
KOOPAUHUPYSA CBOU )IGI\/’ICTBI/ISI 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:

— BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUAX, TPEOYIOMMX JUTsl pelieHUs PU3NIECKUX
3HAHHWI;

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

— CaMOCTOSITEJIBHO COCTABIATH aJITOPUTM petieHus (GU3HMUecKOl 3a1a4il 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, N3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTAHOBJICHHBIX OI_HI/I6OK,
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

ITpeameTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJLKHBI OTPaXaTh C(HOPMUPOBAHHOCTD Y 00YHAIOMIMXCS
YMCHHM:

— HCIOJIb30BATh NOHSTHA: CUCTEMa OTCUETa, MaTepualibHas TOUKA, TPAEKTOPHSL, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBI)KEHUS, Aeopmarius (yrpyras, IiacTu4eckas), TpeHue, IEHTPOCTPEMUTEILHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; 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, B3alMO/ICHCTBHE TeJl, PEAaKTUBHOE JABUKEHHE, KOJeOaTeIbHOE ABIKEHHE (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 CII0KEHUE CIEKTPAJIbHBIX [IBETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIEKTpa U3JIy4eHNUs) 110 OMUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OTBITOB, IEMOHCTPUPYIOIUX JAHHOE (PU3HUECKOE SBJICHUE;

— pAaclo3HaBaTh 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,
ceiicMHuUecKre BOJIHBI, IIyHaMH, X0, [IBETa TeJl, ONTHYECKUE SBIICHUS B IPUPO/IE, ONOJIOTHUYECKOE
JeCTBHE BUAUMOTO, YIbTPa(pHOIETOBOIO U PEHTT€HOBCKOTO U3IyYEHHI; €CTeCTBEHHBIH
paaroaKTUBHBIN (POH, KOCMUYECKHE JTY4H, PaJMOaKTUBHOE U3JTyUYe€HUE IPUPOTHBIX MUHEPAJIOB;
JeCTBHE PaJMOAKTUBHBIX U3ITyYEHHUI Ha OpraHU3M Yel0OBEKa), PU 3TOM MEePEBOAUTh MPAKTHUECKYIO
3a/1auy B y4eOHYIO, BbIICIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKN (DU3UUECKUX SBJICHUN;

— OIIUCBIBATh U3YYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBJICHUS, UCIOIb3Ys (GU3NUECKUE BEIINUUHBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTb TeJla IIPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE, ITepeMEIIEeHuE,
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, TOTCHIIMAIIbHAS SHEPT U CKATOU IPY’KUHBI,
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 (PM3NUECKUIN CMBICIT UCTIOJIb3YEMbIX BETMYMH, 0003HAUCHUS U €TUHUIIBI
($U3nUeCKUX BEIMYUH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYUHAMMU, CTPOUTH IPa(UKHU N3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

— XapaKTepHU30BaTh CBOKWCTBA TeJ, (PU3NUECKUE 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 COXPAaHEHUS 3aps10BOTO M MAaCCOBOTO YMCEII IIPH SIAEPHBIX PEaKLUAX; IPU 3TOM JaBaTh
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;

— pemiaTh pacu€THbIE 3a7a4u (OMUPAIOLIUECS HA CUCTEMY U3 2— 3 ypaBHEHUI ), UCHOJIb3Ys 3aKOHBI 1
(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, TIPOBOIUTE PACUETHI M OIEHUBATH PEATMCTHYHOCTD MMOJIYICHHOTO

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 MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh 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
coOuparoiiei JuH3€e; HaOMI0AeHUE CIUIOUTHBIX U IMHEHUYaThIX CIIEKTPOB U3IYYEHHSI): CAaMOCTOSATEIHHO
coOuparh yCTaHOBKY U3 H30BITOYHOTO Habopa 000pyI0BaHMs; ONMUCHIBATH X0/ OTBITA U €T0

pe3ynbTaThl, GOPMYIHPOBATH BHIBOIbL;

— TIPOBOJMTH IPU HEOOXOTUMOCTH CEPUIO IPSIMBIX H3MEPEHHIA, OTIPEIEIIsisl CpeAHee 3HAUCHUE
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 MPH PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HadallbHOM 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, (GMKCUPOBATH PE3yJIbTaThl MOTYYEHHOMN 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 JIBH)KEHUH, YCKOPEHUE CBOOOIHOTO MaleHHs], )KECTKOCTh NPYXUHBI, KOA(PPUIIUEHT
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 FIKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS,
cleys NMPEAI0oKEHHON MHCTPYKLINMHY; BEIYUCIIATh 3HAYEHNUE BETMUYUHBI U aHAIU3UPOBATH MOJTYyYEHHbIE
pe3yIBTaThl ¢ YYETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUN;

— co0uoaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pYAOBaHUEM;

— 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 M TEXHOJOTUYECKUX IIPOLIECCOB IIPU PELIEHUH YUYEOHO-IPAKTUYECKUX 33/1a4;
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 MOUCKOBBIN 3aIIPOC, HAXOIUTH YT ONPECIICHUS] IOCTOBEPHOCTH MOJTy4YEHHON

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

(cMBICIIOBOE UTCHHE);

OnpesienieHne cpeiHeit CKOPOCTH CKOJIBXKEHUS OpyCKa MM ABHKSHHS LIapHKa 110 HaKJIOHHO#
MJIOCKOCTH;

Ananu3 u obcyXaeHne crioco0oB MPUOIHKEHHOTO ONPESIICHUsI MTHOBEHHOIT CKOPOCTH;
OrnpejiesieHne CKOPOCTH PAaBHOMEPHOTO JBHIKEHH s (LIapUKa B 5KMIKOCTH, MOJIEIIH JEKTPHUECKOr0
aBTOMOOMJIS M T. I.);

OnpeneneHne MyTH, IPOHACHHOrO 3a JaHHbINH TPOMEXYTOK BPEMEHH, U CKOPOCTH Tela 1o rpaduxy
3aBHCHMOCTH MYTHPABHOMEPHOTO JIBH)KEHHUS OT BPEMEHH;

O0cyxaeHre BO3MOXKHBIX IPHHIMITOB JeHCTBUS TPHOOPOB, N3MEPSIOMMX CKOPOCTh (CIIHAOMETPOB);
BeluncieHne NyTH U CKOPOCTH TPH PABHOYCKOPEHHOM NPSIMOIMHEITHOM ABMIKEHHH Tela;
OnpepeneHne NPOHAEHHOTO YT U YCKOPEHH S JIBH)KEHH S Tella 110 TpadHKy 3aBHCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSMOIMHEITHOTO JBHIKSHHS Tella OT BPEMEHH;

OnpeeneHne yCKOPEHHs TeJia IPH PaBHOYCKOPEHHOM JIBH)KEHHH MO HAKJIOHHOH IIOCKOCTH;
M3mepenune neprosia ¥ 4acTOThl 0OPAIIEHHUs TeJa O OKPYKHOCTH;

OnpejeneHre CKOPOCTH PABHOMEPHOTO JBHIKEHHUS TeJIa 110 OKPYIKHOCTH;

Pemenne 3aau Ha onpeaeaeHHe KUHEMAaTHYECKUX XapaKTePUCTUK MEXaHNYECKOTO JIBHKSHUS
pa3IHYHBIX BUOB;

Pacno3HaBanue n NpuOIKEHHOE OMHCAHUE PA3IMYHBIX BUA0B MEXaHHYECKOTO IBHIKCHHUS B IPUPOJIE
M TeXHHKe (Ha MpHMepax CBOOOAHO MaJaloUX Tel, ABUKECHHS )KHBOTHBIX, HEOECHBIX Tel,
TPAHCIOPTHBIX CPEACTB U JP.);

Ne HanmeHnoBanue pa3aeioB U TeM KoanuyecTBo yacos Jara Buabl 1eaT€IbHOCTH Buanbl, DJIeKTPOHHBIE
/Il | IporpamMMsl H3yYeHHUst dopmsr (uudposbie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJIsl oOpa3oBaTe/bHbIE
padoThI padoThI pecypcsi
Pa3nen 1. Mexanudeckue siBJIeHUs
1.1. | Mexanuyeckoe IBH:KeHHE H 10 1 3 AHanu3 u 06CyKAeHHE Pa3INYHbIX IPUMEPOB MEXaHHYECKOT OJJBUKECHHUS; VYerHbli YUH.pY
CHOCOOBI €ro OMHCAHUS OO6cyxIeHHe TPaHHI] IPIMEHUMOCTH MOJICJIN «MaTepHAIbHASITOUKAY; orpoc;

Onmcanne MEXaHHYECKOro JIBUIKEHUS Pa3InYHBIMU criocobamu(ypaBHeHUe, Tabuuna, rpaduk); IMuceMeHHBIH

AHanM3 )KU3HEHHBIX CUTYallHi, B KOTOPBIX MPOSBISETCS OTHOCHTEIBEHOCTD MEXaHHIECKOTO KOHTPOJIb;

JIBUKCHUS; KonrponbsHas

HaG:roieHne MeXaHN4ecKOoro IBUKEHHS TeJla OTHOCUTEIIbHOPA3HBIX TEJ 0TCUETa; pabora;

CpaBHeHHE TyTeH M TPAGKTOPHH IBUKESHUS OJHOTO ¥ TOT'O JKe TeJla OTHOCUTEJIBHO PA3HBIX TEJ 3ayer;

oTcuéra; [TpakTHueckas

Amnaims texcta ["anmies 06 OTHOCHTENIbHOCTH JIBUKCHUS; BEITIOJHEHUE 3aJAHHUH 110 TEKCTY pabora;




1.2

B3anmopeiicTBue e

20

Hab6uronenue 1 06CyXaeHHE OMBITOB C ABUKECHHEM TeJla IPH yMEHBIICHUH BIUSIHUS APYTUX TEII,
MPEISITCTBYIONINX {BUKCHHIO;

Amnanu3 texcra ['annies ¢ ONMCaHHeM MBICIICHHOTO 9KCIIEPHUMEHTA, 000CHOBBIBAIOIIETO 3aKOH
HMHEPINH; BBIMOIHEHHE 3a{aHHH 110 TEKCTY (CMBICIOBOE YTEHHUE);

O6cyx/eHne BO3MOXKHOCTH BBITTOIHEHHSI 3aKOHA HHEPIUHU B Pa3IMYHBIX CHCTEMaX OTCUETa;
HaGuroienne 1 06CyKaeHIE MEXaHHYECKUX SIBJICHH, IPOUCXO/SIINX B cicTeMe oTcuéra « Tenexkarn
npu eé paBHOMEPHOM M YCKOPEHHOM JBHXXEHUH OTHOCHTEJIbHO KaOuHeTa (U3HKY;

JleficTBUS ¢ BEKTOpAaMU CHJIL: BBIITOJHEHHE 3aIaHUH 110 CIIOKEHHUIO U BBIYUTAHHIO BEKTOPOB;
HaGutro1enne u/niv IpoBe/ieHUe OIBITOB, AEMOHCTPHPYIOLIMX 3aBHCHMOCTD YCKOPEHH S TeJia OT
MPUIIOKEHHON K HEMY CHJIBI B MACChI TeJa;

Awnann3 u 00bsCHEHHE ABJICHUH C HCIIOIb30BaHHEM BTOPOro 3akoHa HpioToHa;

Perienue 3a/1a4 ¢ HCMOJIb30BaHHEM BTOPOro 3akoHa HpIOTOHA ¥ IIpaBHJIa CIIOKEHHUS CHII;
OnpeesieHne KECTKOCTH MPYIKHHBI;

AHau3 CHTYalnii, B KOTOPBIX HaGII0Aal0TCs ypyrue aeopMaiu, U uX 00bsICHEHHE C
HCIIOJIB30BaHHEM 3aKkoHa ['yKka;

Perenue 3a/1a4 ¢ HCMOJIb30BaHHEM 3aKkoHa ['yka;

HccreroBanne 3aBUCHMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO JaBJICHHUS.
OO6cyxIeHHE pe3yIbTaTOB HCCIIEIOBAHNUS;

Omnpexnenenue KodGpGUINEHTA TPECHUS CKOJIBKCHHUS;

M3MepeHune Cuilbl TPEHHS MTOKOSI;

Perrenne 3a1a4 ¢ HCMOIBb30BaHUEM (HOPMYJIBI ISl CUIIBI TPEHHSI CKOJIBKCHHUS;

AHaJu3 IBHKEHHUS TeJ TOIBKO MO IeHCTBHEM CHIIBI TSUKECTH — CBOOOIHOTO MaACHHUS;
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHsI CBOOOHOTO TTaJIeHHs OT MacChl TeJIa;

OrleHKa BEJIMYHHBI CHIIBI TATOTEHHSI, ISHCTBYIOLIEH MEX/y IBYMS TeJlaMu (1JIs pa3HBIX Macc);
AHanu3 IBMIKEHUS HeOECHBIX Tell 1M0J IeHiCTBHEM CHIIBI TATOTEHHUs (C UCIOIb30BaHUEM
JIOTIOJIHUTEIbHBIX HCTOYHUKOB HH(POPMALIUH);

Pemrenne 3a1a4 ¢ HCIOJIL30BAaHHEM 3aKOHA BCEMHUPHOrO TATOTEHHS M GOPMYIIBI JIsi pacuéTa CHIIBI
TSDKECTH;

AHaJIM3 OPUTMHAIBHOIO TEKCTA, ONMCHIBAIOIIETO MPOSIBJICHHS 3aKOHA BCEMHPHOTO TATOTCHHUS;
BBINMOJIHEHHE 3aJaHUI 10 TEKCTY (CMBICIOBOE YTCHUE);

Hab6monenue u 00CyaeHUE OMBITOB [0 H3MEHEHUIO BECa TeJla IPH YCKOPEHHOM JIBHIKCHHH;
AHanu3 ycia0BHH BOSHUKHOBEHUS HEBECOMOCTH U MEPErpy3KH;

Pemrenue 3ana4 Ha ONpezeIeHHE Beca Tejla B Pa3IMYHbIX yCIOBHSX;

AHanu3 cui, 1eHCTBYIOUINX HA TEJIO, MOKOsIEecs Ha OIope;

OmnpeneneHne HEHTPa TSHKECTH PAa3IMYHBIX TEI;

VYcTHbIi
orpoc;
[MucbMeHHbII
KOHTPOJIb;
KonTponbnas
pabora;

3auerT;
ITpakruueckas
pabora;

y4au.py
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Habnronenne u o6cysxaeHne ONBITOB, AEMOHCTPUPYIONIUX IIepeady UMITYJIbCA IPH B3aUMOACHCTBUI
TeJI, 3aKOH COXPaHEHUS UMITyJIbca IPH A0COITIOTHO YIIPYTrOM U HEYIPYroM B3aHMOJAEHCTBHH TEI;
AHanu3 CUTyalui B OKpy>Kalollel )HU3HH C UCIIO0JIb30BaHUEM 3aKOHA COXPAHEHUS HMITYJIbCA;
Pacno3naBaHue sIBIEHUS pEaKTUBHOIO ABMXKCHHS B mpupoxae u rexuuke (MC — Ouonorus);
IIpuMeHeHHe 3aK0HA COXpaHEHUS UMITYJIbCA AJIS pacuéra pe3yIbTaToB B3aMMOACHCTBHS Tel (Ha
NpUMepax HeyNpyroro B3auMOAEHCTBH S, YIPYroro EeHTPaJIbHOrO B3aUMOJICHCTBHS ABYX OJJMHAKOBBIX
TeJI, OJJHO M3 KOTOPBIX HEMOJBHIKHO);

Pemrenne 3a1a4 ¢ HCIOJIb30BaHHEM 3aKOHA COXPAHEHUS HMITYJIbCA;

OmnpeneseHre pabOThI CUIIBI yIPYTOCTH IPH ITOABbEME I'Py3a C UCIIOJIB30BAHHEM HEIIOABHIKHOTO U
MOJBUKHOTO OJIOKOB;

H3mepeHne MOIHOCTH;

H3mepeHne NOTeHIIMAIBHON SHEPTHH YIPYTo 1e()OPMHUPOBAHHOM IPYKIHBI;

H3mepeHne KHHETHYECKOM YHEPTHH TeJIa 110 JUTMHE TOPMO3HOT'O Iy TH;

DKCHEepUMEHTAIBHOE CPABHEHNE N3MEHECHHS TOTCHIIHAILHONW M KHHETHYECKOM DHEprui Tena npu
JIBH>KEHUHU 10 HAKJIOHHOM TJIOCKOCTH;

DKcnepuMeHTalbHas IPOBEepKa 3aKOHA COXPAHEHH S MEXaHUYECKON SHEPIHH IIPU CBOOOTHOM
MaJIcHUH;

[TpuMeHeHHEe 3aKOHA COXPAHEHU I MEXaHUYECKOM SHEPTUH Il pacyéTa MOTCHINAIBHON 1
KHHETUYECKOH SHEepruii Tena;

Perenne 3a1a4 ¢ HCIIOJIB30BAHMEM 3aKOHA COXPAHEHU ST MEXaHHYECKOM DHEPruu;

VYcTHbIi
orpoc;
[MucbMeHHbII
KOHTPOJIb;
KonTponbnas
pabora;

3auerT;
ITpakruueckas
pabora;

PoII

Hroro no pazneny

40

Pazzen 2. Mexann4yeckne KoJieGaHUsI M BOJIHBI

2.1

Mexanuyeckue Kojaedanus

7

Hab6monenue konebaHuii mojy AeiiCTBHEM CHII TSDKECTH M YIIPYTOCTH H 00HAapYKEHHE 10J00HBIX
KoJIeOaHHil B OKPYXKAIOIIEM MHPE;

AHanu3 KoneOaHuii rpy3a Ha HUTH ¥ Ha IpykuHe. OnpeeseHne 4acToThl KojaeOaH il
MaTeMaTHYECKOTr0 U MPYKHHHOTO MasiTHUKOB;

HabntoeHne 1 00bsICHEHUE SIBICHUS PE30HAHCA;

HccnenoBaHue 3aBUCMMOCTH NEPUO/a KONeOaHHi TOBEIEHHOTO K HUTH I'Py3a OT AJIHHBI HUTH;
TIpoBepka HE3aBUCHMOCTH EPUO/a KOJIeOaHHUii rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl IPy3a;
Hab6monenue u 00CyXk/eHHE OIBITOB, AEMOHCTPUPYIOLIMX 3aBUCUMOCTb IIEPUOJA KonebaHuit
MPY>XHHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHbI;

TIprMeHeHne MaTeMaTHYECKOro U IPY)KHHHOTO MasiTHUKOB B KaUeCTBE MOJIEIICH 1JIsl ONIUCAHUS
Kose6aHMil B OKpPYIKAIOIIEM MHUDE;

Penrenue 3a1a4, CBSI3aHHBIX C BHIYMCIICHUEM HIIHM OLIEHKON 4acTOTHI (epruoja) KoseoaHuii;

[IpakTnueckas
pabora;

POII

2.2.

MexaHuyecKkue BOJIHbI. 3BYK

OOHapy KeHHUEe 1 aHAJIN3 BOJTHOBBIX SBICHHUH B OKPYIKAIOIIEM MHPE;

Habutonenne pacnpocTpaHeHHs POIOIbHBIX H IONEPEYHBIX BOIH (Ha MOJIeNN) U OOHapyKeHHE
AHAJIOTHYHBIX BUIOB BOJIH B IIPHPOZE (3BYK, BOJISHBIC BOJHBI);

BplunciaeHne ATMHBL BOJTHBI H CKOPOCTH PACPOCTPAHEHHUS 3BYKOBBIX BOJIH;

DKCnepUMEeHTaIbHOE ONPe/Ie/ICHHE IPAHMUI YaCTOThI CIABIIINMbIX 3BYKOBBIX KOJIeOaHHiT;
Hab6mroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCIIE C HCIIOIb30BAaHHEM
My3bIKaJIbHBIX HHCTPYMEHTOB);

Ha6umionenne i 00bsICHEHHUE SIBICHHS aKyCTHYECKOTO PE30OHAHCA;

AHaIM3 OPUTHHAIBHOTO TEKCTA, MOCBSIIEHHOTO HCITOJIB30BAHHIO 3ByKa (MIIH YIbTPa3ByKa) B TCXHUKE
(3X0noKanus, yabTpa3ByK B MEIHIIMHE U . ); BEITOIHEHNE 3aJaHUM 110 TEKCTY (CMBICTIOBOE UTCHHUE);

YcrHblit
orpoc;
[MucemeHHbIH
KOHTPOJIb;
KontponbHas
pabora;

POII

Hroro no pazgeny
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Pazfen 3. DJ1eKTPOMArHUTHOE 10JIe H 3JIeKTPOMATHUTHBIE BOJIHbI




3.1. | DJIeKTpOMAarHuTHoOE NoJe u 6 TTocTpoenue paccysxaeHuii, 000CHOBBIBAIOIINX B3aHMOCBS3b JIEKTPUIECKOI0 U MATHUTHOT O TTOJIEi; VerHblii PoII
9J1eKTPOMATHUTHBIE BOJIHbI DKCIEepPUMEHTAIBHOE H3yYeHNE CBOUCTB JICKTPOMATHUTHBIX BOJIH (B TOM YHCJIE C IIOMOIIBIO ompoc;
MoOuIbHOTO TenedoHa); IMuceMeHHbIH
AHaJIH3 PEHTTeHOBCKHX CHUMKOB 4€JI0BEYECKOro OpraHn3ma; KOHTPOJIb;
AHaJIN3 TEKCTOB, OIMCHIBAIONINX MPOSIBICHHUS 3JIEKTPOMArHUTHOT'0 U3JTy4€EHHs B [IPUPOJIE: KUBBIC KourponbsHas
OpraHU3MBbI, U3JIy4eHHs] HEOECHBIX Tell (CMBICIOBOE YTCHHUE); pabora;
Pacrio3HaBaHue ¥ aHAJIN3 PA3IMYHBIX IPUMEHEHHI DIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE;
Peenue 3a/1a4 ¢ HCMOAb30BaHHEM (OPMYII JUIsi CKOPOCTH DIIEKTPOMATHUTHBIX BOJIH, JUIHHBI BOJHBI U
YaCTOTHI CBETA;
Htoro no paznery 6
Pasnen 4. CBeToBbIe sSIBJIEHHS
4.1. | 3akoHBI pacpocTpaHeHus cBeta | 6 HaG6uto/ieHHe ONBITOB, IEMOHCTPUPYIOLIMX SBJICHHE MPSIMOJMHEHHOr0 PaCpOCTPaHEHHs CBETa VcrHbrit POII
(BO3HMKHOBEHHE TCHH M MOJIYTEHH ), M UX HHTEPIPETALHS C HCIIONB30BAHUEM HOHSTHS CBETOBOTO ompoc;
Jy4da; [TuceMeHHBII
OO6bsICHEHNE U MOJCIMPOBAHHE COJTHEYHOTO U JIYHHOTO 3aTMEHHIA; KOHTPOJIb;
HccnenoBaHne 3aBHCHMOCTH YIila OTPaXKEHHs CBETOBOrO JIyda OT yriia aJAeHus;
M3y4yeHnue cBOMCTB H300pakeHUs B INIOCKOM 3epKaJie;
HaGutoieHre U 00BSICHEHHE OIBITOB 110 MOJTYYEHHIO H300paXKEHHIl B BOTHYTOM M BBIMYKJIOM
3epkaiiax. HabuoqeHre n 00bsICHEHHE ONBITOB 110 PEJIOMJICHUIO CBETA Ha IPaHHULE PA3IHYHBIX CPE],
B TOM YHCJIE ONBITOB C MOJHBIM BHYTPEHHHM OTpPaXeHHEM;
HccneoBaHue 3aBHCHMOCTH YriIa IPEJIOMIICHHS OT yIJla MaJCHUs CBETOBOI0 JIy4a Ha IPaHHUIIe
«BO3JLyX—CTEKIION;
PacnosnaBaHue sBIEHUI OTpakeHHs ¥ IPEIOMIIEHHUS CBETa B TOBCEHEBHOM KU3HU. AHAIN3 U
00bSICHEHUE SIBICHHS ONTHYECKOT0 MHPaKa;
Perrenue 3a/1a4 ¢ HCIOJIB30BAHMEM 3aKOHOB OTPAKCHMS U IIPEIIOMIICHHS CBETA;
4.2. | JIMH3bI U ONITHYECKHE PHOOP BI 6 TTonyuyenune n300pakeHUIi ¢ TOMOIIbIO COOMPAIOIIEH 1 pacCeUBaIOLICH JHH3; YerHblit POII
Omnpezaenenue HOKYCHOrO PACCTOSHUS M ONTHYECKOM CHIIBI COOMparoleil THH3bI; o1poc;
AHanu3 ycTpoiicTBa M MPUHIIMIA ASICTBHS HEKOTOPBIX ONTHYE CKHX NPHOOPOB: BoToanmapara, [MucemeHHbIH
MuKpockona, Teneckona(MC — GHOI0THs, aCTPOHOMHUS); KOHTPOJIb;
AHanu3 sBICHUH OJM30PYKOCTH U TabHO30PKOCTH, IpUHIHA aeiicTBust 04koB (MC — Ouosnorus);
4.3. | Pa3iioxkeHue 0esIoro cBera B 3 Hab6uoneHue 110 pa3inokeHuIo 6e10ro CBeTa B CIEKTP; VYerHblit POII
CHEeKTP Hab6monenue 1 00bsICHEHHE OIBITOB MO MOTYyYSHHIO OJI0ro CBEeTa MPH CI0KEHUH CBETA PA3HBIX orpoc;
I[BETOB; ITucemMeHHbIN
TIpoBeaenue 1 06BICHEHUE OMBITOB 10 BOCHPHUATHUIO I[BETA IIPEIMETOB IPU UX HAOIIOJCHUH Yepe3 KOHTPOJIb;
LBETOBBIC (QUIIBTPHI (IBETHBIC OUKH); Kontponbhas
pabora;
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Paszmen 5. KBaHTOBBIE sIBJIEHUSI
5.1. | McnyckaHue H norjiomenue ceera | 4 OO6cyxaeHue nesH onbIToB Pe3epdopaa 1mo nccie0BaHHI0 aTOMOB, BBIIBHIKCHHE THITOTE3 O VYerubrit yuu.py
aToMoM BO3MOXHBIX PE3yJIbTaTax ONBITOB B 3aBHCUMOCTH OT MPEANOIAraeMOro CTPOCHHs aTOMOB, orpoc;
(opMynHpoBaHHE BHIBOLOB U3 PE3yIbTATOB OMBITOB; ITuceMeHHBIH
O6cyxaeHne IPOTUBOPEUNH MIIaHETAPHOM MOJEIH aTOMa M OCHOBAaHUH I TUIOoTe3s! bopa o KOHTPOJIb;

CTalMnOHApPHBIX Op6HTaX BJIEKTPOHOB;
HabGmtoieHre CIUTOMIHBIX M TMHEHYaThIX CIIEKTPOB U3ITYYCHHUS PA3JINYHBIX BEIIECTB. OOBbsIcHEHNE
JMHEHYaThIX CIIEKTPOB U3ITYYCHUST;




5.2. | CTpoenne aTOMHOrO siipa 6 2 O06cyx/IeHne BO3MOKHBIX THIIOTE3 0 MOJICIISIX CTPOCHUS S/1pa; VerHblii yuH.py
Omnpeenenne cocTaBa sAep Mo 3aJaHHBIM MacCOBBIM M 3aPsI0BBIM YHCJIAM M T10 TTOJIOXKEHHUIO B orpoc;
neproandeckoit cucreme 3neMeHToB (MC — xumus); ITuceMenHsIit
AHanu3 U3MEHEHHUS COCTaBa s/[pa U eTo M0JI0XKEHHs B IEPUOIHUECKO cucTemMe IpH a- KOHTPOJIb;
paauoaktuBHOCTH (MC — XUMU*);

HccnenoBanne TPEKOB a4acTHIL 11O TOTOBBIM (oTorpadusm;

OOHnapyKeHue 1 H3MepeHne paJnaioHHOro (OHa ¢ MOMOIIBIO J03UMETPA, OLIEHKA eT0
HMHTEHCHBHOCTH;

AHann3 6MOJIOrNYECKUX U3MEHEHUH, TPOUCXOAIIMX 10J] A CTBHEM PaJOaKTUBHBIX N3TydeHHI
(MC — 6uonorus);

Hcnonp3oBaHue pagnoakTHBHBIX n3TyueHnit B Meaunnne (MC — Ouomnorus);

5.3. | Sinepubie peakuuu 7 1 Pemrenue 3a1a4 ¢ HCIONIB30BAHNEM 3aKOHOB COXPAHEHHUS MACCOBBIX M 3aps0BBIX YHCENT Ha VerHbli PO
orpesieIeHHe Pe3y IbTaToB SJACPHBIX PEaKIHii; aHAIN3 BO3ZMOMKHOCTH HIIH HEBO3MOXKHOCTH sIEPHOMI orpoc;
peakiuu; [TuceMeHHBII
O1eHKa HEPTUH CBSA3M AJIep C UCIONIb30BaHUEeM (OpMyYJIbl DHHIITEHHA; KOHTPOJIb;
OOcyxIeHre nepcrekTHB NCIOIb30BAHMS YIIPABISIEMOr0 TEPMOSICPHOTO CHHTE3a; KourponbHas
OO6cyXkIeHne MPEeMMYIIECTB U KOJIOTHYECKHX MpobiieM, CBSI3aHHBIX C sepHoi sHeprerukoit (MC — pabora;
9KOJIOTHU);
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Paszien 6. TloBTOpHUTEILHO-0600 IIAIO TN MOAYIB

6.1. | Cucremarusanus u o6odmenne 9 0 BeinmonHenne y4eOHBIX 3aaHn i, TPeOYIOINX JEMOHCTPAIlMU KOMIICTEHTHOCTEH, XapaKTepu3y0muX YerHbii POII

NpeJIMETHOI0 COAEP/KAHMUSA H €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb: - IPUMEHEHH 1 T10JyYEHHbIX 3HAHUH /11 HAYYHOr0 00bACHEHUS 0mpoc;
ONBITA 1eATEJILHOCTH, (U3MYECKUX SIBJICHUI B OKPYXKAIOLICH MPUPO/IE U MOBCEIHEB HOM KM3HH, @ TAK)KE BBISIBICHHS IMucemeHHbIH
NpHOOPeTEHHOr0 NPU U3YyYEeHHUH (bu3MYECKMX OCHOB Psi/la COBPEMEHHBIX TEXHOJIOTHif;- IPUMEHEHHUS] OCBOEHHBIX YKCIIEPHMEHTAIBHBIX KOHTPOJIb;
BCero Kypca Gpu3snku YMEHUH 1111 Mccie10BaHus GU3NUECKUX ABJIEHHH, B TOM YKCJIE 11 IPOBEPKH TMIIOTE3 U BBISABICHUS Kontponbnas

3aKOHOMEPHOCTEI; pabora;

Pemrenne pacy&THBIX 3a/1a4, B TOM YK CJIE IIPEAONATAIONIMX UCIIONB30BAHUE PU3HYECKOI MOJIEHN 1

OCHOBAHHBIX Ha COJICP)KAHMHU PA3JIMUHbIX Pa3/esIoB Kypca GpU3NKH;

Brinonnenue v 3amuTa rpynnoBbiX WM HHIMBHYaIbHBIX POEKTOB, CBA3aHHBIX C COJIEPKAHUEM

Kypca Gu3MKH;

HWroro mo pasuneiny 9

OBIIEE KOJIMYECTBO YACOB I10 102 21

IMPOT'PAMME




IHOYPOYHOE INTAHUPOBAHUE

Tema ypoka

KoaudecTBO 9acoB

BCEro

KOHTPOJIbHbIE
padoTsbI

NpaKTHYecKHe
padoThI

Jara
H3YYeHUS

Bunel, popmbl
KOHTPOJIA

MexaHnyeckoe JIBMKEHHUE.
PaBromepHOE

pr[MOJIHHCﬁHOC JABHMOXCHHEC

0

0

YeTHBIM onpoc;

Pemenue 3aava Ha
paBHOMEpHOE

pr[MOJ'II/IHGI\/'IHoe JABHWIXCHHEC

YeTHBIM onpoc;

OTHOCHTENBHOCTD

MEXaHUYCCKOI'O ABNKCHUA

JuKTaHT;

CpenHsisi ¥ MTHOBEHHAsI
CKOPOCTH TeJIa TIPU
HEPaBHOMEPHOM JIBUKCHUH.
JlabopaTtopHnast pabota
"Onpenenenue cpeaHen
CKOPOCTH TeJla IPH
JBUKEHHUHU 110 HAKJIOHHOU
mI0cKkocTu"

[TpakTnueckas
pabora;

Yckopenue.
PaBHOYyCKOpEHHOE
MPSIMOJIMHENHOE ABMKEHUE

YcTHBIN onpoc;

[Tepemenienue npu
PaBHOYCKOPEHHOM

pr[MOJ’IHHCfIHOM JBHXCHHH.

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHUMOCTH IIYTH OT
BPEMEHH IS
PaBHOYCKOPEHHOTO
NBYOKeHUT"

CaMoor1eHKa ¢

HCIIOJIb30BaHUEM

«OLEHOYHOTO

JIUCTa»,

JIaGoparopHas paboTa
"OnpeneneHue yCKOpEeHUs
PaBHOYCKOPEHO
JBUXKYyIIerocs tena'"

IIuceMeHHbBIN
KOHTPOJIb;

CBo0OoaHOE mTajgeHue

Y CTHBIH 0Ipoc;

Pemenue 3anaua no teme
"PaBHOyCKOpEHHOE
MIPSIMOJIMHENHOE ABWKEHNE"

TectupoBanue;




10. | PaBHOMepHOE JABMIKEHUE IO JlukraHT;
OKPYXHOCTH

11. | Pemenus 3amad mmo reMe ITuceMeHHBIN
"MexaHU4ecKOe IBUIKEHUE KOHTPOJIb;

U CTIOCOOBI ero onmucaHus"

12. | KontposbHas pabora mo KonTtponsHast
Teme "MexaHudeckoe pabora;
NIIBIDKEHHUE U CIIOCOOEI €T0
onucanus"

13. | Ilepssrii 3akoH HptoToHA VYeTHBIM onpoc;

14. | Bropoii 3akon HeroToHa. VYeTHBIN onpoc;
[IpuHnun cyneprno3unuu
CHIT

15. | Tpernii 3axon HproToHa TectupoBanue;

16. | Pemenue 3amay Ha [TuceMeHHBIIH
MPUMEHEHHE 3aKOHOB KOHTPOJTB;
HeroTona

17. | Cwia ynpyrocTs u 3aKOH YcTHbIH ompoc;
I'yka

18. | JlaGoparopnas pabota [TpakTrueckas
"OmnpeneneHue KeCTKOCTH pabora;
NpYXUHBI"

19. | 3akoH BCeMHUPHOTO VYcTHBIH onpoc;
tarorenus. Cuna TshkecTu

20. | Pemrenue 3amav Ha TectupoBanue;
JIBUKEHHE TeJ M0
NEHCTBUEM CUJIBI TSKECTH

21. | HeBecoMOCTbh U IEPETPY3KU YCTHBIN OIPOC;

22. |IlepBas kocMuYecKas JlukTaHT;
CKOPOCTh

23. | Pemenue 3amay Ha [TuceMeHHBIH
IIpUMEHEHHE 3aKOHa KOHTPOJIb;
BCEMHUPHOTO TATOTEHUS

24. | Cuna tpeHus YcTHbI o11poc;

25. | JlaboparopHast paboTa [TpakTuueckas
"Onpenenenue pabora;

KoapduureHTa TpeHus"




26.

Pemenue 3aay Ha

CaMooI1IeHKa ¢

JIBUKCHHE TEJ MO UCIOJIb30BaHUEM

JCHCTBUEM CUJIBI TPEHUS «O1LEeHOYHOTO
JTUCTAY;

27. | Pemenue 3azay Ha ITuceMeHHBIN
JBUKCHHE TEJ ITOJT KOHTPOJIb;
JCHCTBUEM HECKOJIBKUX CHUIT

28. | Pemenue 3aay Ha TectupoBanue;
JBUKCHHE TEJ ITOJT
JCHCTBUEM HECKOIBKUX CHUIT

29. | PaBHOBecue MaTepHAIbHOM YceTHBIN onpoc;
TOYKU U a0COJIFOTHO
TBEPIOTO Teja

30. | Bugsl paBHOBecHs YcTHbIH ompoc;

31. | Pemrenue 3amau Ha JlukTaHT;
IIPUMEHEHHE YCIIOBUI
paBHOBECHS TEJ

32. | O6oOmaronMii ypok 1o TectupoBanue;
Teme "MexaHuveckue
sIBJICHUS "

33. | Pemenue 3agay mno reme 3auer;
"MexaHnn4eckue siBIeHus"

34. | KontpoJiibHas paboTa 1o KonTtponbHas
Teme "MexaHuyeckue pabora;
sIBJICHUS "

35. | 3aKOH cCOXpaHEHUs VYcTHBIH onpoc;
HUMITyJIbCa

36. | PeakTHBHOE IBMKCHHE. Camoor1ieHKa ¢
Pemenue 3agau Ha HCITOJIb30BAaHUEM
MIPUMEHCHHE 3aKOHA «OI1eHOYHOTO
COXpaHEHUS UMITyJIbCca JIUCTA,;

37. | Mexanunyeckasi pabota u YcTHBIN o1poc;
MOIIIHOCTh

38. | Kunermueckast SHEprHsl. YcTHBIH ompoc;
Teopema o kuHeTHYECKOU
SHEPrUn

39. | PaboTta cuitbl TSDKECTH JIMKTaHT;




40.

Pabota cuibl ynpyroctu.
JIaboparopuas pabota
"Onpeznenenne padOThI CUIIBI
YIPYrOCTH IIPU IO IBEME
rpy3a C UCIOJIb30BAaHUEM
IIOABUXHOI'O U

HETIOABMYKHOTO 0JIOKOB"

IIuceMeHHbIN

KOHTpOJIb;

41.

Perenue 3amay mo reme
"PaboTa U MOIHOCTH"

TectupoBanue;

42.

3aKoH U3MEHEHUS U
COXpPAaHEHUS MEXAHUYECKOM
sHepruu. JlabopartopHas
pabora "M3y4yeHue 3akoHa

COXpaHEHHUs SHEPTruu"

CaMooIieHKa ¢
HCIIOJIb30BaHUEM
«O1neHo4yHoro
JIACTaY;

43.

Pemrenue 3amad mo reme
"3aKkoH coXpaHeHUs
HMITYJIbCA. 3aKOH
COXpAaHEHUS MEXAHUYECKOU

SHeprun"

I[luceMeHHbIN

KOHTPOJIb;

44,

O06o0mmaromuii ypok 1mo
'

Teme "3aKOHbI COXpaHEeHUs".
KonTtponsHas padota

KonTposbHas
pabora;

45.

KonebarensHoE NBIKEHNE

YcTHBIN onpoc;

46.

MaremaTuyecKuii MasiTHUK.
JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHUMOCTH Iepro/ia
KoJieObaHui PYKUHHOTO
MasTHHKa OT Macchl Ipy3a'.
JlaGopaTopHas pabota
"[IpoBepka HE3aBUCUMOCTHU
nepuoja Koiebanuii rpysa,
MO/ABEIIEHHOTO K HUTHU, OT
Macchol rpysa"

[IpakTnueckas
pabora;

47.

[IpyXuHHBIN MasiTHUK.
JIaGoparopHas paboTa
"OMBITHI,
JEMOHCTPUPYIOLINE
3aBUCHMOCTB IIEpHO/ia
KoJIe0aHUN IPY>KUHHOTO
MasiTHUKa OT Macchl rpys3a
XKECTKOCTH MPYKUHBI"

IIuceMeHHbBIN
KOHTPOJIb;




48. | Pemrenue 3amad 1o teme 0 0 TectupoBanue;
"MareMaTuyecKuii u
PYXUHHBIA MasTHUK"

49. | 3aryxaroriue KojeOaHusl. 0 0 YCTHBII 0mIpOc;
BoinyxaeHHble Kosie0aHusl.

Pesonanc

50. | MexaHW4YecKkre BOJHBI 0 0 VYcerHbll onpoc;

51. |3Byk 0 0 JuKkTaHT;

52. | Uadpa3Byk U yabTpa3ByK 0 0 YceTHBIN onpoc;

53. | O6obmarIMii ypoK Mo 1o 1 0 KonTtposnsHast
Teme "MexaHu4ecKue pabora;
KoJieOaHus U BOJIHBI".

KonTpomabnas paboTa

54. | SIBneHme AIIEKTPOMAarHUTHOM 0 1 ITpaxTrnueckas
unaykuuu. JlaboparopHas paboTa;
pabora "U3ydyeHue siBIeHNE
AIEKTPOMAarHUTHOM
WHAYKIUK"

55. | Crtoco0Obl oTyueHust 0 0 VYcTHBIH onpoc;
AIEKTPUYECKON SHEPTUU

56. | DNeKTpOMarHuTHOE IOJIe. 0 0 [TuceMeHHBIH
DNEeKTPOMAarHUTHBIC BOJTHBI KOHTPOJTb;

57. | JlaboparopHas paboTa 0 1 [MpakTuyeckas
"N3ydeHue cBOICTB pabora;
AJIEKTPOMATHUTHBIX BOJIH
MIPH IOMOTIIA MOOHIIBHOTO
TenedoHa

58. | Ucnonw3oBanue 0 0 CamoorieHka ¢
AIIEKTPOMArHUTHBIX BOJTH UCTIOJIb30BaHHEM

«O1eHo0YHOoro
JIMCTa,

59. | lIkana ameKTpoMarHuTHBIX 0 0 YcTHBI onpoc;
BOJIH

60. | DnexTpoMarHuTHas MPUPOIA 0 0 YcTHBIN 0npoc;
CBeTa

61. | O6oOmaromuil ypoK 1o 0 0 CaMooOlIeHKa C

Teme "DJIEeKTPOMarHuTHOE
1oJie. DJIEKTPOMarHUTHBIE
BoJHbI". KoHTponbHAs
pabota

HUCIOJIL30BAHUEM
«OLEHOYHOTO
JINCTa;




62.

IIpssmMonmHenHOE
pacrpoCcTpaHEeHUe CBETA

YceTHBIT 0npoc;

63. | OrpaxeHue cBera. [TucbMeHHbIH
JIaboparopHnas pabota KOHTPOJIb;
"N3yueHne xapakTepUCTUK
n300paKeHus IpeMeTa B
MIJIOCKOM 3epKajie"

64. |IIpenomienue cBera. IIpaxTrueckas
JIaboparopHas paboTa pabora;
"UccnenoBanue
3aBHCHUMOCTH yTJIa
MPEJTOMIICHHUSI CBETOBOTO
Jy4a OT yIJia maJieHus Ha
rpaHule "BO3IyX-CTeKI0"

65. |IlonHoe BHyTpeHHEE YcTHBIN o1poc;
OTpaKeHHE CBETa

66. | Pemrenue 3amau mo teme TecTupoBanmue;
"Otpaxenue u
npeaomMseHue ceera'”

67. |JIunza, X0 Tydel B JIMH3E. [TpakTrueckas
JlaGopaTtopHnast pabota pabora;
"[Tonyuenune n3o0pakeHUs
TTOMOTIIBIO COOMPAIOIIIEH
JUH3BI"

68. |JlaGopaTtopHas paboTa CamoorieHka ¢
"[IpoBepka popmyisl KCIIOJIb30BaHUEM
TOHKOW JIMH3bI" «O1eHOYHOT 0

JTUCTa;

69. | Pemienue 3a1a4 o teme [TuceMeHHBI
"JIunza" KOHTPOJIb;

70. | I'ma3 xak onruveckas YcTHBIH ompoc;
cucTema

71. | OnTHueckue npubOpsI YcTHBI o1poc;

72. | ducniepcus cBeTa. [IpakTuueckas
JIaGoparopHas paboTa paborta;

"OnBITHI IO Pa3I0KEHUIO
6eroro cBeTa B CEeKTp"




73. | CrosxeHHe CIIeKTPaIbHBIX IIncemeHHbIN
1BeToB. JlabopaTopHas KOHTPOJIb;
pabota "OmnbITE TIO
BOCHPHUSTHIO LIBETA
MPEIMETOB IPU HX
HaOJIOIEHUH Yepe3 [[BETHBIE
¢bmbTpe!"

74. | O6o0maroIMil ypokK 1o TectupoBanue;
teme "CBeToBbI€C siBIICHUA"

75. | KontponwsHas pabota 1o KonTpoibHast
teme "CBeToBbIC sIBIICHUA" pabora;

76. | OmbiTel Pe3epdopna u VYeTHBIN onpoc;
TUTaHeTapHasi MOJIENb aTOMa

77. | UcnyckaHue ¥ TOTJIOIIEHUE JukraHT;

CBETa aTOMOM

78. | Jlaboparopnast pabota CamoortieHka ¢
"HabmtoieHne CruIonHbIX U HCII0JIb30BaHUEM
JMHEWYaThIX CIIEKTPOB «O1eHOYHOTO
n3ydyeHus" JIUCTAY;

79. | PammoakTuBHOCTH. Anb(da-, YcTHBIH ompoc;
OeTa- ¥ TaMMa-u3ITydeHus

80. |JlaGopaTtopHas paboTa [TuceMeHHBIH
"HccnenoBanue TpekoB KOHTPOJIb;
3apsKEHHBIX YACTHII 10
dboTtorpadusim"

81. | HyknoHHas Mojens VYcTHBIH onpoc;
aTOMHOTO siipa

82. | PaguoaxkTuBHBIE YcTHBIH ompoc;
MIpeBpaIECHUS

83. | Pemrenue 3ama4 o teme TecTtupoBanue;
"CTtpoenue sjpa,
palMoaKTHBHbIE
npespameHus”

84. | SlnepHble peakuu YcTHBIN o1poc;

85. | DHeprus cBsA3M aTOMHBIX JIuKTaHT;
a1ep

86. | Peakiuu cuHTE3a U JACTCHUS YcTHBIH onpoc;

saaep




87. | Peakuuu cuHTE3a U AEICHUSA ITnceMenHbIi
sanep KOHTPOJIb;

88. | Jo3umerpus. JlabopaTopHas [TpakTuyeckas
pabora "U3mepenue paborTa;
panuoakTuBHOTO (hoHA"

89. | O6obmaronmii ypok 1o JluKTaHT;

TeMme "KBaurtoBble sgBienus"

90. | KouTposbHas paboTa 1o KonTtposnsHast
teme "KBaHTOBBIC siBIICHUA" pabora;

91. |IMoBTOpenue u 060OIIEHHE TectupoBanue;
Marepuana Kkypca. Tema
"MexaHN4eCcKO€e IBIKEHNE
M CIIOCOOKI ero onucanus"

92. | I[ToBTOpenue u 06oOIIEHNE YcTHBIH ompoc;
Marepuana Kkypca. Tema
"Bzaumonaeiictsue Ten"

93. |IloBTOpeHue u 0600IICHNE CamoorieHka ¢
Marepuana Kkypca. Tema HCITIOJIL30BaHUEM
"Bzaumonaeiictsue Ten" «OLEHOYHOTO

JIACTa;

94. |TloBTOpeHue u 000O0IICHHE [TuceMeHHBIH
Marepuana Kkypca. Tema KOHTPOJIb;
"3aKOHBI COXpaHEHHUS B
MexaHuke"

95. |IloBTOpeHue u 0000IICHHE YcTHBIH ompoc;
Marepuaia kypca. Tema
"MexaHn4ecKHue KoaeOaHust
¥ BOJIHBI"

96. |IloBTOpeHue u 000OIICHHE [TuceMeHHBIH
Matepuana Kkypca. Tema KOHTPOJIb,
"TemnoBble gBIeHUS"

97. | I[loBTOpenue u 00oOIICHUE TecTtupoBanue;
MaTtepuana Kkypca. Tema
"TemmoBble gBIeHUS"

98. | IloBTOpenue u 0600IIEHNE HMKTaHT;

Matepuana Kypca. Tema
"DnekTpuueckue sBiaeHus"




99. |IloBTOopenue u 0600menne |1 0 CamoorieHka ¢
Marepuana Kkypca. Tema KCIIOJIb30BaHUEM
"DnekTpuueckue sBiaeHus" «O11eHOYHOTO

JMCTaY;

100. | IToBropenue u 0606menue |1 0 [TuceMeHHBII
Marepuana kypca. Tema KOHTPOJIb;
"DJIeKTpOMarHUTHbIE
SIBJICHUS sIBJICHUA"

101. | [ToBTOpeHue u 0600menne | 1 0 TecTtupoBanue;
Marepuaia Kypca. TeMbl
"DJIeKTpOMarHUTHBIE
BoiHE!", "CBETOBEIE
siBIICHUS"

102. | UToroBasi KOHTPOJIbHAS 1 0 KoHnTpobHast
pabora 1o kypcy ¢puzuku 7- pabora;

9 kmaccoB
OBIIEE KOJIMYECTBO 102 20

YACOB I1O ITPOTPAMME
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