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MNOACHUTEJIbBHASA 3AIINCKA

Copeprxanye mporpaMMBl HAITPaBJIeHO Ha (POPMHUPOBAHNE CCTECCTBEHHOHAYYHON TPAMOTHOCTH yUAIIUXCA U
OPTaHU3AIMIO U3YYCHUS (PU3UKM HA JICATCIBHOCTHON OCHOBE. B HEl yUHTHIBAIOTCS BO3MOXKHOCTH IIPEIMETA
B peaymsaimn TpeboBanmii PI'OC OOO K uraHuPyeMBIM JTHIHOCTHBIM U METAIIPESAMETHBIM PE3yIIbTaTaM
00y4eHHMS, a TAKKE MEKITPEAMCTHBIC CBSI3M €CTCCTBCHHOHAYYHBIX YUSOHBIX TPEIMETOB HAa YPOBHE

OCHOBHOTO 00111eTO 00pa30BaHuS.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

Kypc ¢pm3nkn — cucteMoo0pasylonmii Al €CTCCTBCHHOHAYYHBIX YICOHBIX MTPEIMETOB, IIOCKOIBKY
(r3nUecKne 3aKOHBI JIS)KAT B OCHOBE IIPOIIECCOB M SBICHUH, H3y9aeMBIX XUMHUCH, OMOIIOTHEH, aCTPOHOMHEH
n pusmaeckoii reorpadueit. Pusnka — 3TO MpeIMeT, KOTOPBIH HE TOIBKO BHOCHT OCHOBHOM BKJIA[ B
CCTCCTBCHHOHAYYHYIO KapTHHY MHPA, HO M IPEJOCTABIIICT HanOoIee ICHBIC 00pa3Lbl TPUMCHEHHS HAYIHOTO
METO/a MO3HAHMUSA, T.C. CII0C00a IOTYYESHUS JOCTOBEPHBIX 3HAHMK 0 Mupe. Hakonen, ¢pusmka — 310
IIPEIMET, KOTOPBIH HApSLy C APYTHMHU €CTCCTBCHHOHAYYHBIMH IPESAMETAMH JOJKCH AaTh IKOJILHUKAM
IpEACTaBICHUE 00 YBICKATCIHLHOCTH HAYYHOT'O HCCICIOBAHNS M PAJAOCTH CAMOCTOSTCIIEHOTO OTKPBITHS
HOBOTO 3HAHMS.

Opnna u3 rIaBHEBIX 331a4 (PU3MUCCKOT0 00pa30BaHMs B CTPYKTYpe 001ero o6pa3oBaHus COCTONT B
(hopMHPOBAHNHN €CTCCTBCHHOHAYYHOM IPaMOTHOCTH M HHTEpPECa K HAYKEe Y OCHOBHOM MacChl 00yJarOImXcs,
KOTOpBIC B JaJbHEHIIEM Oy Iy T 3aHATH B CAMBIX pa3Ho 00pasHbix chepax pestensHocTH. Ho He menee
BAXXHOH 3a/1a4€H SABJISCTCS BHISBICHNUEC M MIOATOTOBKA TATAHTIMBEIX MOJOBIX JIIOACH AJIS TPOJOIDKCHUS
o0Opa3oBanus U JAIBHEHIICH MTPOPECCHOHATBHON NCATCILHOCTH B O0IACTH €CTCCTBCHHOHAYYHBIX
MCCIICAOBAHMH M CO3JaHMH HOBBIX TEXHOJIOTHHA. COrIacHO MPUHATOMY B MEKIIyHAPOJHOM COOOIICCTBE
ompenenenmio, EctecrBenHonayyHasi paMOTHOCTB — 3TO CIIOCOOHOCTD YEIIOBEKA 3aHUMATh aKTUBHYIO TPaX-
JAaHCKYIO TIO3HULNIO 110 OOIIECTBECHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTCCTBCHHBIMH HAYKaMH, K €TO
TOTOBHOCTB HHTEPECOBATHCSA €CTCCTBEHHOHAYYHBIMH HACSIMH. HaydHo rpaMOTHBIH 9eTOBEK CTPEMHUTCS
YYacTBOBATH B ApTYMEHTHPOBAHHOM OOCYKICHUH MPOOIEM, OTHOCSIINXCS K €CTECTBCHHBIM HAyKaM 1

TCXHOJIOTHUAM, YTO Tp66yeT OT HCTO CICAYIOINHX KOMIICTCHTHOCTECH;
— Hay4HO OOBACHATE SIBJICHUSA,
— OICHHBATH U IIOHUMATh 0COOEHHOCTH HAayYHOTO HCCIICAOBAHMUA,
— HHTCPIIPCTUPOBATL JaHHBIC U UCITOJIbL30BAThL HAYYHBIC JOKA3ATCILCTBA JJIA TIOJIYUCHUA BEIBOOOB.

N3zydenne Gpu3nky criocobHO BHECTH PEILAIOIINN BKIaI B (POPMHPOBAHNE €CTCCTBCHHOHAYTHOM
TPaMOTHOCTH 0OyJaIOLINXCS.

HNEJIX U3YUYEHHUSA YYEBHOTI'O TIPEJIMETA «®H3UKA»

Lem n3yuenns (pu3nKH Ha ypoBHE OCHOBHOTO 0011eT0 00pasoBanus onpeaencHsl B Konmenmn
npenogaBanus yaeOHoro npeaMera «Dusnka» B 00pazoBaTeabHBIX opranm3anusax Poccuiickoit ®enepanny,
peaTM3yIOIIX OCHOBHEBIC 001Ie00pa3oBaTeILHBIC ITPOTPAMMBI, YTBEPKASHHOM pemenneM Koternn
MunncrepcerBa npocserienust Poccuiickoit ®enepatmn, mpotokoi ot 3 gexadpst 2019 r. Ne [TK-4BH.

Lemm n3yuenus pu3nku:

— TpUOOpPETCHUE MHTEPECA M CTPEMIICHHS 00yJaIOMmMXCs K HAYYHOMY M3Y9CHHUIO TTPHPOJIBI,

Pa3sBUTHE WX MHTCIUICKTYAIBHBIX M TBOPUYCCKUX CIIOCOOHOCTEIH;

— Ppa3BHUTHC NMPEACTABICHUI 0 HAYTHOM METOZC MO3HAHMS ¥ (POPMHUPOBAHUE HCCICIOBATEIHECKOTO

OTHOILNCHHA K OKPYKAIOIIUM ABJICHUAM,



— (opmMmupoBaHKEe HAYIHOTO MUPOBO33PCHUS KaK PE3yNbTAaTa H3YUCHUS OCHOB CTPOCHHS MaTCPHH U
(yHIaMEHTAIBHBIX 3aKOHOB (PU3MKH;

— (dopMupoOBaHHE MPEACTABICHIH O POIH (PU3HKHU IS PA3BUTHS IPYTHX SCTCCTBCHHBIX HAYK, TCXHUKH
M TCXHOJIOTHI;

— Ppa3BHUTHEC NPEACTABICHUH 0 BOBMOXHEIX cpepax Oyayei mpodeccnonanbHoi AesITeILHOCTH,

CBSI3aHHOM C (DM3HMKOM, MOATOTOBKA K JAIBbHEHIIEMY 00yUCHHUIO B TOM HAIIPABICHHUH.

JloCTIKeHNE 3THX IIETICH Ha YPOBHE OCHOBHOTO 0011er0o 00pa3oBaHus 00CCICUNBACTCS PCIICHICM
CIICAYIOIINX 3a/1a4:

— TPUOOPETCHHUE 3HAHWH O TUCKPETHOM CTPOCHHH BELICCTBA, O MCXaHMUCCKUX, TCTIOBHIX,

QJICKTPHUYCCKHUX, MA'HUTHBIX U KBAHTOBLIX ABJICHHUAX;

— TPUOOPETCHUE YMCHUH OIMCHIBATE W OOBACHATE (PH3MUCCKUE SBIICHUS C UCTIOIBE30BAHICM

ITOJIyYEHHBIX 3HAHUM;

— OCBOCHHE METOJIOB PCIICHUS MPOCTEHITNX PACYETHBIX 33124 ¢ UCTIOJIB30BAaHNEM (PH3HUECKIX

MOJEJIEH, TBOPUECKUX U IIPAKTUKOOPUEHTHPOBAHHBIX 3344,

— Ppa3BHUTHC YMCHHI HAOIIOAATH MPUPOAHBIC SBJICHUS M BBIIOIHATE OIBITEI, 1a00paTopHbie paboThl 1

OKCIICPUMCHTAJILHBIC HCCIICAOBAHUA C UCITIOJI30BAHUCM U3MCPUTCIILHBIX HpI/IGOpOB;

— OCBOCHHE IPUEMOB PaOOTHI ¢ HH(popMaIieH (PU3NIECKOro CoAep Kanms, BKIIoYast HH(OPMAIHIO O

COBPEMCHHBIX AOCTIKCHHUSAX (DPM3HUKH; AaHATN3 M KPUTHUCCKOE OIICHUBAHIE HH()OPMAIIHH;

— 3HAKOMCTBO CO chepamu MPodhecCHOHATEHON ICATEIBHOCTH, CBI3AaHHBIMA C (PU3UKOH, 1

COBPEMCHHBIMH TCXHOJIOTHSIMH, OCHOBAHHBIMH HA JOCTHKEHUIX (DU3MICCKON HAYKH.
MECTO YYEBHOTI'O ITPE/IMETA «®PU3UKA» B YHEBHOM IIJIAHE

B cootBerctBm ¢ ®I'OC OO0 ¢usuka sBiaseTcs 0043aTeILHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obero obpaszoBanus. Jlannas nmporpaMmma rnpeyCMaTpuBacT H3yUeHHE (PU3UKN Ha 6a30BOM ypOBHE B 9
kinacce B 00béme 102 yaca o 3 yaca B HezeImio.



COJAEP/KAHUE YYEBHOTI'O ITPEJIMETA

Paszaea 1. Mexanndeckne ABJICHUA

Mexannueckoe aBmxeHue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCHTEIBLHOCTH MEXaAaHUYECKOTO
JABMKEHUs. PaBHOMEPHOE IIPAMOIIMHEHMHOE ABIKEHNE. HepaBHOMEPHOE ITPAMOIMHEITHOE IBHKEHHE.
CpenHsis ¥ MTHOBEHHAsl CKOPOCTh T€J1a IIPU HEPABHOMEPHOM JABH)KEHUH.

Yckopenne. PaBHOyCKOpeHHOE TpSIMOTHHEHHOE IBIKeHNe. CBoOoaHOE maienne. OnbiTel [Nammes.

PaBnomepnoe nBmxeHHE 110 OKpY>KkHOCTH. [lepron u wacroTa obpamenns. JInneitnas u yrioBast CKOPOCTH.
L{eHTpOCTPEMUTENBHOE YCKOPEHHUE.

ITepssiit 3ax0oH HetoToHa. Bropoit 3axon Hetotona. Tpernii 3akon HetotoHa. [IpuHIun cyneprno3nnuyumn
CHIL.

Cuna ynpyrocru. 3akoH ['yka. Cwita TpeHMs: cuila TPEHHUS CKOJIbKEHMS, CHUila TPEHUSI TIOKOS, IPYTHE BUIIbI
TPEHUS.

Cwa TSOKECTH M 3aKOH BCEMHPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO M eHus. J[BIKCHHIE TUTAaHET
Bokpyr Cosmnia (MC). IepBast kocmmueckast CKOpocTsb. HeBecoMOCTh M Teperpys3Ky.

PaBnoBecue marepuanbHoil Toukn. AGcomoTHO TBEPAOE Teno. PaBHoBecre TBEPAOTO Tela ¢ 3aKPEIUIEHHON
OChIO BpalieHusd. MoMeHT cuiibl. LleHTp TsaxkecTH.

Wmityisbe Tena. M3MeHnenne umirysbca. MMirysibe cuiibl. 3aKOH COXpaHEHHUs UMITyJibca. PeakTuBHOE
nemxenne (MC).

Mexannuaeckas paboTa 1 MOITHOCTB. PaboTa CHIT TSHDKECTH, yIIPYrocTH, TpeHust CBA3b SHEPTHH M pabOTHI
IToreHumanbHas 3HEPTUA TENA, IIOJAHATOIO HAJl IOBEPXHOCTHIO 3¢MIIH. [[oTeHIIMaIIbHAA 3HEPT U CKATOH
npyxuHbl. Kunerndeckast sueprust. Teopema 0 KHHETHUECKON 3HEPIMH. 3aKOH COXPaHEHHSI MEXaHUYECKOMN
SHEPTHH.

Hemoncmpayuu

HaGJIIO,Z[CHI/IC MCXAaHUYCCKOTO ABMKCHHA TCIIa OTHOCHUTCIILHO PA3HBIX TCII orcuéra

CpaBHeHME ITyTEH W TPACKTOPHI IBMXKCHHS OJJHOTO M TOTO K€ TEJIa OTHOCUTEILHO PA3HBIX TEII OTCUETA
U3mepenne CKOPOCTH M YyCKOPEHHUS MPSIMOIUHECHHOTO ABUKCHUS

HccenoBanue 1IpU3HAKOB PABHOYCKOPEHHOI'O IBHKEHHS

A A

Habmonenme 1BMXCHUS TETA 110 OKPYKHOCTH
6. HaGmroienne MexaHW9eCKUX SIBIICHUH, IPOUCXOISAIINX B cHcTeMe oTcuéra « Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM ABIKCHHHM OTHOCHTEIIEHO KaOMHeTa (PHU3NKH
7. 3aBHCHMOCTDb YCKOPCHUS TEJIa OT MACCHI TE€NIA M ACHCTBYIOLICH HA HETO CHIIBI
8. Habmonenne paBeHcTBa CHII TP B3aMMOICHCTBHHN TET
9. M3meHeHue Beca Teja IpyU YCKOPEHHOM JABHXKEHHU
10.Ilepenava uMirysibca IpH B3aUMOJIEHCTBUH TEI
11.IIpeoGpa3oBanust SHEPTHH IPH B3AUMOICHCTBAN TEI
12.CoxpaHeHue UMILyJIbca IIPH HEYIIPYTOM B3aUMOAEHCTBUH
13.Coxpanenne UMITyJIbCca IIpu aBCOTIOTHO YIIPYTroM B3aUMOIACHCTBUI
14.HaGmoienne peakTHBHOTO JBMKCHUS
15.Coxpanenne MEXaHHIECKOM SHEPTHH TP CBOOOHOM TIa/ICHIH

16. CoxpaHeHre MEXaHMUECKON 3HEPI MU TP JIBHKEHHUH TE€Ja 11011 JEHCTBUEM IIPYKHHBI

Jabopamopuvie pabomot u onvimul

1. KoncrpyupoBaHue Tpakra it pa3sroHa 1 JaJIbHEHIIEro paBHOMEPHOIO ABW)KEHMS L1apUKa MU
TEIIEKKH

2. Omnpepenenne cpeAHeH CKOPOCTH CKONBKEHHS OpycKa MITH ABM>KCHUS IapUKa 110 HAKIOHHOH



TUTOCKOCTH

3. Ompenenenne yCKOpEHHS TeJA IIPH PaBHOYCKOPCHHOM JIBHKCHUH T10 HAKIIOHHOH TJIOCKOCTH

4. HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPCHHOM JBIDKCHUH 0€3 HAYaILHOM
CKOPOCTH

5. IIpoBepka rMIOTE3bI: €CIIH IIPH PAaBHOYCKOPCHHOM JBHKCHAN 6€3 Ha9aJbHOH CKOPOCTH ITyTH OTHOCSTCS
KaK psii HCUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMCHH OJIMHAKOBEI

6. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJBKEHUS OT CHIIBI HOPMAIBHOTO JTaBICHUS

7. Ompenenenue Kod3(UICHTa TPCHHUS CKOBKCHUS

8. OmnpeneneHue :xECTKOCTH IPYKUHBI

9. Ompenenenne paboThl CHIIBI TPCHHS TPH PABHOMEPHOM ABMKCHUH TEJIA 110 TOPH30HTAILHOM
TTOBEPXHOCTH

10.0Onpenenenne paboThl CHIIBI YIPYTOCTH MPH HMOABEME TPy3a C MCHOIB30BAHUEM HEITOIBHKHOTO H
TOJIBMXKHOTO OJIOKOB

11.M3y4yeHne 3aKoHa COXPAHEHUSI SHEPTUU

Pazgen 2. MexaHn4deckKne KOJe¢0aHUA U BOJHBI

Kone6arensnoe nmxenne. OCHOBHBIC XapaKTCPUCTHKH KOJICOAHMI: ICPHOI, YACTOTA, aMILTUTYA.
MareMaTHYCCKUI M IPY>KUHHBIA MasTHUKHA. [IpeBpalienne 3Hepruu mpyu Koe0aTeaIb-HoM IBHKCHAH.
3aryxaiomme konebanns. Beimyxaennsie konebanus. Pesonanc. Mexanmueckue Boinbl. CBoOHCTBA
MEXaHMYECKHUX BOJIH. [Ipo nonbHBIE M NTONIEpedHBbIC BOIHBL. JUIMHA BOJIHBI M CKOPOCTB €€ PacIPOCTPAHECHUS.
Mexanndecknue BOJIHBI B TBEPAOM Telre, ceiicmmueckne BOHB (MC).

3Byk. 'poMKOCTB 3ByKa U BeIcOoTa TOHA. OTpaxkenne 3Byka. UngppasByk u yinsTpa3ByK.

Hemoncmpayuu

1. Habmonenwme koneGanmii T 110/ ICHCTBHEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH
2. Habmopenne xoneGanmii rpy3a Ha HUTH ¥ Ha TIPY>KUHE

3. HaGnroenue BBIHYKICHHBIX KOJICOaHNUH M pe30oHanca

4. PactipocTpaneHue MpoAOIBHBIX M TOTIEPEUHBIX BOIH (Ha MOJICIIH)

5. Habnrozenue 3aBHCHIMOCTH BBICOTHI 3BYKa OT YaCTOTEI

6. AKyCTHUECKHI pE30HAHC

Jabopamopuvie pabomot u onvimul

1. Onpepenenne 9acTOTH U IEPHOa KOICOAHMI MATEMAaTHICCKOTO MAasSTHAKA

2. OnpeneneHne 4acTOTHl M IIEPHOJa KOICOAHHIA PYKUHHOTO MasTHAKA

3. UccnenoBanne 3aBUCUMOCTH TICPHO/1a KOJICOAHMH ITOABEIICHHOTO K HUTH I'Py3a OT JTHHBI HUTH

4. VccnepoBanme 3aBHCUMOCTH TIEPHOAA KOJICOAHNH MPY>KUHHOTO MasSTHIKA OT MAaCCHI Ipy3a

5. IlpoBepka HE3aBUCMMOCTH TIEpHO/ia KoJIeOaHii rpy3a, MOABCIICHHOrO K HUTH, OT MacChl rpy3a

6. ONBITH, JIEMOHCTPUPYIOIINE 3aBUCHMOCTD TICPHOIA KOJIICOAHNH MPY>KUHHOTO MAasSTHIKA OT MAaCCHI Tpy3a
M KECTKOCTH IIPYKUHBI

7. 3mepenune yCKOpeHHSI CBOOOTHOTO TTAICHHS

Pa3pgen 3. DiieKTpOMArHuTHOE N0JI€ U 3JIeKTPOMATHATHBIE BOJIHBI
DJIEKTPOMArHUTHOE I10JIE€. DJIEKTPOMAarHUTHbIE BOJHBL. CBOHCTBA 3JIeKTpOMarHUTHBIX BOJH [1lkana
DJICKTPOMArduTHBIX BOJIH. Hcnonn3oBanne QJICKTPOMArdHuTHBIX BOJIH JUIA COTOBOM CBS3H.

DnexTpoMarHurHas npupona csera. CkopocTh cBeTa. BoiaHOBbBIE CBOMCTBA CBETA.

Hemoncmpayuu
1. ColicTBa 3JI€KTPOMAarHUTHBIX BOJIH

2. BooBbie CBOMCTBA CBETA



Jabopamopuvie pabomot u onvimul

1. I3yuenne cBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOMIIBHOTO Tesrehona

Paszgea 4. CBeToBBIE ABJICHUA

Jlyuesast Monenb cBera. Mcrounuku ceera. [IpsmoinHeiiHoe pacipocTpaHeHue ceera. 3arMenus CoiHua u
Jlynsl. Orpaxxenue csera. [1limockoe 3epkaino. 3aKOH OTPaKEHMsI CBETA.

IIpesomiienne ceera. 3akoH IpesioMmieHus ceera. [1oaHoe BHyTpeHHee oTpakeHue csera. Mcnonb3oBanue
ITIOJIHOI'O BHYTPEHHETIO0 OTPAKECHHS B OIITHYECKUX CBETOBOJIAX.

Jlumza. Xon srydeit B muna3e. OnTrueckas cucrema (oroanmapara, MEKpockona u teseckora (MC). I'ma3
KaK OIITHMYECKas CUCTEMA. bIIM30pPyKOCTh M 1alIbHO30PKOCTD.

Pasnoxenne 6enoro ceera B ciekTp. OnbiTel Hetorona. CiioXeHne CieKTpalibHBIX IBETOB. Jncnepcust
CBCTA.

Hemoncmpayuu

[IpssMONMHENHOE PACIIPOCTPAHEHHE CBETA.

OrpaxeHue cBera.

[Tonmyuenne n300pa’keHUH B TUNTOCKOM, BOTHYTOM H BBITYKJIOM 3¢pKajiax.
IIpenomiteHne cpera.

Onrryueckuii CBETOBOI.

Xon rydeit B coOMparomei JTuH3e.

XOoJ Jiy4eHl B pacCEHBAIOLLEH JIMH3E.

NN R -

[onmyuenne n300pa’keHNU C TTOMOIIBIO JIHH3.

9. Ilpunumm aercTBus GoToanmapaTa, MUKPOCKOIIA M TEICCKOTIA.
10.Mopens rnasa.

11.Pasnosxxenne 6€10ro cBeTa B CIIEKT).

12.ITomy4enmne 6eI0T0 CBETA IMPH CIOMKCHUH CBETA PA3HBIX LIBETOB.

Jabopamopuvie pabomot u onvimul
1. MccnenoBanue 3aBUCMMOCTH yIJjla OTPAKEHUS CBETOBOI'O JIyda OT yIJla II1a/IEHHUS.
2. Vsyuenne XapaKTepUCTHK U300PAKCHHS MPESAMETA B TUIOCKOM 3EpKAaIIe.

3. UccneroBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHHS CBETOBOIO JIyya OT yIJja IaJleHHsl Ha IPaHULE «BO3LYX
—CTEKIION.

4. Iory4uerne N300paxeHUH ¢ TOMOIIBIO0 COOMPAFOIIICH JTHH3BI
5. Onpenencnne (HOKyCHOTO PACCTOSHUS M ONITHYCCKOM CHIIBI CO OMPAIOIICH JIMH3HI.
6. OTBITH TI0 PA3NIOKEHHUIO OEIIOTO CBETA B CIICKTP.

7. ONBITH TI0 BOCIIPHATHIO I[BETA IPEAMETOB IIPH UX HAOIOJCHUN Y€PE3 LIBETOBBIC (PHITLTPHI.

Pasnen 5. KBanToBbIe fIBJICHUA

OmnsrTer Pesepdopaa n ruranerapuas Mozens aroma. Mojens atoma bopa. Vcnyckanye n ormonienune
ceera atroMoM. KBaHThI. JIMHEHYATBIE CITIEKTPHI.

PagmoaxtiusnocTs. Anbda, 6eta u rammanznydenus. CTpoenne aToMHOTO spa. Hykinonnas Mogens
aTOMHOTO sapa. M30Tomsl.

PannoakrusHble IpeBpameHus. llepron nmomypacnana aTOMHBIX Aa€p.

S nepHbie peakiuy. 3aKOHbI COXPAHEHH 3apsAJ0BOI0O M MAaCCOBOI'O YHCEN. DHEPI'Hsl CBSI3U ATOMHBIX SED.
Ces13p Maccel ¥ 3Heprun. Peakunu cuaTe3a u aeneHud saep. Mcrounukn sneprun Comnia u 38831 (MC).

S nepuas suepreruka. JleficTBUS paAMoaKTHBHBIX M3TyYCHMH Ha ®KuBBIC oprann3mel (MC).

Hemoncmpayuu



1. CriexTpbl U3IIy4€HHS U HIOTJIOLIEHHMS.

2. ClIeKTpBI pa3jIMYHbIX Ia30B.

3. Cuektp Bogopoa.

4. Habmopenune TpekoB B Kamepe Buiiscona.

5. PaboTa cuéTunka MOHM3UPYIOUINX H3ITYICHUH.

6. Perucrpanus u3inydeHus IPUPOAHBIX MMHEPAJIOB U IIPOAYK TOB.

Jabopamopuvie pabomot u onvimul

1. Habmopenme CIUIOIIHBIX ¥ IMHEHYATBIX CIICKTPOB M3TYUCHHUS.

2. MccmepoBanye TPEKOB: U3MEPEHUE SHEPTHH YaCTHIIBI 10 TOP MO3HOMY ITyTH (110 poTorpadusam).
3. 3mepenue paanoakTHBHOTO (hoHA.

IToBTOpHTEABHO-0000IIAIOIIAI MOLYIb

[ToBTOopHTEIEHO0-0000IIAIONII MOTYTH IPEAHA3HAYCH AT CHCTEMATH3AIMH B 0000IICHNS IIPEAMETHOTO
COICPKAHUS M ONBITA JCATEILHOCTH, TPHOOPETEHHOTO IIPH H3YUCHHH BCETO Kypca (PM3MKH, a TAKKE IS
OAroTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY IO (pHU3MKe Ut 00ydarommxcsi, BRIOPABIINX 3TOT
y4eOHBII TpeIMeT.

[Tpy M3ydeHny JaHHOTO MOAYJISL PEATH3YIOTCS M CHCTEMATH3UPYIOTCS BHIBI ACATCILHOCTH, Ha OCHOBE
KOTOPBIX 00CCIICUMBACTCS JOCTHKCHHUE IIPESAMETHBIX M MCTANIPEAMCTHBIX TUTAHUPYEMBIX PE3YIIBTATOB
o0y4eHust, GOPMHPYETCS €CTCCTBCHHO-HAYYHAs TPAMOTHOCTE: OCBOCHHE HAYYHBIX METOAOB HCCICIOBAHUS
SBJICHUH TIPUPOIBI M TCXHUKH, OBJIACHHC YMCHUSAMH OOBACHATH (PU3NUCCKHUEC SABICHUS, TIPUMCHSS
MOJTyYCHHBIC 3HAHUS, PEIIATh 3a/1a4M, B TOM YHCIIC KAUCCTBCHHBIC W 3KCIICPHMCHTATHHBIC.

[TpuHIMITHATIEHO AEATSIBHOCTHBIA XapaKTep JaHHOTO pas/eiia Pealn3yeTcs 3a CUET TOTO, YTO ydaIuecs

BBIITOJIHAIOT 3aJaHrA, B KOTOPBIX UM IIPCAJIAracTCsA:

— Ha OCHOBE ITOJIyUYCHHBIX 3HAHUH PacIo3HaBaTh U HAYYHO OOBACHATH (PU3HUCCKHC SBICHUS B

OKPYXAIOIIECH IPUPOJE U IIOBCEAHEBHON KU3HH;

— HCIIOJIB30BATh HAYYHBIC MCTOABI UCCIICAOBAHUA (bHBI/I"ICCKI/IX HBHCHHﬁ, B TOM YHCJIC IJISL IPOBCPKHU

THIIOTEC3 U IOJIYUYCHHA TCOPCTHUYCCKHUX BBIBOAOB;

— 00BACHATEL HAaYYHBIC OCHOBBI HanboIee BaXKHBIX ,Z[OCTPDKCHPII’I COBPCMCHHBIX TCXHOHOFHﬁ,
HAIpUMCEp, HPAKTHICCKOTO UCIIOJIB30BAHUSA PA3JIMUHBIX HCTOYHHUKOB SHCPIrMd Ha OCHOBC 3aKOHA IIPC-

BpallCHHUA U COXPaHCHHUA BCCX U3BCCTHBIX BUAOB DHCPIUH.

Kaxnmast 13 TeM JaHHOTO pa3zena BKIIOYAaeT IKCICPUMEHTATEHOE UCCIICAOBAaHIE 00001Iaronero
xapakTepa. Pasznern 3aBepiacTcs MpoOBEACHNUEM THArHOCTHYCCKOHM M OLIEHOYHOH paboTHI 32 KypC OCHOBHOM

HIKOJIBI.



INJTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

W3zydenne pu3nku B 9 Kiracce HAIPABICHO HA JOCTHXCHHE 00yJarOIIMMHUCS JTMIHOCTHBIX,

MCTANPCAMCTHBIX U HNPCAMCTHBIX PE3YJILTATOB OCBOCHUSA yLICGHOFO npeamera.

JIHMHHOCTHBIE PE3YJIbTATbI
Ilampuomuueckoe eocnumanue:
— TIPOSIBIICHUE MHTEpEca K UCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHIICKON (PM3MUCCKOM HAYKH;
— IICHHOCTHOE OTHOIICHHUE K JOCTHKCHUSIM POCCHUICKUX YUEHBIX (PU3NKOB.
I'pasxcoanckoe u Oyxo6HoO-HpascmeeHHOE 60CRUMAHUE:

— TI'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B OGCY)K,Z[CHI/II/I OGH.[CCTBCHHO-SH&LII/IMBIX U 3THYCCKHX HpOGJICM,

CBSI3aHHBIX C IPAKTHICCKUM IIPUMEHEHHUEM TOCTH)KCHUH (PH3UKH;
— OCO3HAaHHE BAXKHOCTH MOPAIBHO-3THYECKUX IIPUHLHIIOB B IEATEIBHOCTH YUEHOTO.
Icmemuueckoe 60cnumanue:

— BOCIIPHATHE 3CTCTHYCCKUX KAYEeCTB (PM3MICCKOM HAYKH: €€ TApMOHHYHOTO TOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

llelmocmu HAYYHO20 RO3HAHUA:

— OCO3HAaHME IEHHOCTH (PU3MICCKOI HAYKH KaK MOIIHOTO HHCTPYMEHTA ITO3HAHMS MUPA, OCHOBEI
Pa3BUTHSA TEXHOJIOTHH, BAKHEHILIEH COCTABIIAIOIIEN KyIbTYPHI;

— Ppa3BHUTHE HAy4HOM JFO003HATEIBHOCTH, MHTEPECA K MCCICIOBATEILCKON ACATCILHOCTH.
Dopmuposanue Kyabnypol 300p06bs U IMOYUOHATBHOZ0 O1A20NOAYUUA:

— OCO3HAHHE IIECHHOCTH O€30MacHOTO 00pa3a KU3HA B COBPEMECHHOM TEXHOJIOTHICCKOM MHUPE,
BKHOCTH TIPABIII OE30ITACHOTO TIOBEICHUS HA TPAHCIIOPTE, HA AOPOTaxX, C JICKTPHISCKUM W TCTLIOBBIM
000pyAOBaHWEM B JOMAITHUX YCIOBHSIX;

— chopMHpOBaHHOCTE HABBIKA Pe(hIICKCHH, IIPU3HAHUE CBOCTO IIPaBa Ha OMIMOKY M TAaKOTO e 1paBa y
JPYroro 4ejloBeKa.

Tpyoosoe éocnumanue:

— aKTHBHOC Y9aCTHE B PCLICHUH IIPAKTHICCKHX 327124 (B paMKaX CEMbH, IIKOJBI, TOpoJa, Kpast)

TEXHOJIOTHIECKOHN M COLMAILHON HAIPABICHHOCTH, TPEOYIONINX B TOM YMCIIC M (PU3HMUCCKIX 3HAHMIA,
— HMHTEPEC K IPAKTHUYCCKOMY M3YUYCHHIO TPOPeccuii, CBA3AHHBIX C (PU3UKOI.
JKonocuueckoe eocnumanue:

— OpHEHTAMs Ha MPUMEHEHNE (PM3MUCCKUX 3HAHMH TS PEIICHUS 331a4 B 00JIaCTH OKPY KalOIIeH

CpCAbl, ILTAHUPOBAHHUA ITOCTYIIKOB M OLICHKH UX BO3MOKHBIX HOCJ’IC,Z[CTBPII’I JJIA Opr)KaIOH_Ieﬁ CpCabI;
— OCO3HAHHEC TIOOATHHOTO XapakTepa AKOIOTHUSCKHUX MPOOIeM W MyTEH UX PEIICHHUS.
Aoanmayus 00yuarouiezoca K U3MEHAIUUMCA YCA0GUAM COUUATNbHOU U RPUPOOHOTL CPEObl:

— TOTPEeOHOCTH BO B3aMMOJICHCTBHY IIPH BBITIOJTHCHUH HCCICIOBAHNN M MTPOCKTOB (PM3MUECCKON

HAIIPaBICHHOCTH, OTKPBITOCTH OIIBITY M 3HAHUAM JPYIHX;
— IIOBBILICHUE YPOBHA CBOE€H KOMIIETCHTHOCTH YE€PE3 IPAKTHUIECCKYIO NEATENBHOCTD;

— TOTpeOHOCTH B (HOPMUPOBAHMM HOBBIX 3HAHHIH, B TOM YMCIIC (POPMYITHPOBATE HJICH, TTOHSTHS,



THIIOTE3Bl O (PU3MUCCKMX OOBEKTaX W SIBICHUSAX;
— 0CO3HaHKe Ae(HPUIUTOB COOCTBEHHBIX 3HAHMNI M KOMIICTCHTHOCTEH B 00J1aCTH (DH3HKH;
— IUTAHMPOBAHME CBOCTO PA3BHUTHS B MPHOOPCTCHNN HOBBIX (PHM3MUCCKUX 3HAHUI,

— CTPCMIJICHHUC aHAJIMU3UPOBATE U BBIABJIIATL B3aUMOCBA3H IIPUPOIEIL, OGH.ICCTBa U 3KOHOMHKH, B TOM

YHCIIC C UCTIOIB30BAHIEM (PH3NICCKIX 3HAHUI;
— OIICHKA CBOWX JICHCTBUH C YUETOM BIIHSHHS HA OKPYKAIOIIYIO CPEIY, BO3MOXKHBIX TI100ATBHBIX
IMOCJICACTBHM,
METANIPEJAMETHBIE PE3YJbTATbI

YHHUBepCaNbHBIE I03HABATEIBHBIE AEHCTBUS

bazoevie nocuueckue oeiicmeus:
— BBIABIATH W XapaKTCPU30BATH CYLICCTBEHHBIC IPU3HAKN OOBEKTOB (SIBICHHH );
— YCTaHABIWBATH CYLICCTBCHHBIN PU3HAK KIACCH(DUKAIINN, OCHOBAHHS JUISI 0O0OICHUS ¥ CPABHCHUS;

— BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPCUHS B PACCMATPUBACMBIX (DaKTax, JAHHBIX M HAOIIOACHUAX,

OTHOCAIIHNXCA K (bHBPILICCKI/IM SIBJICHHSAM,

— BBIABJIATH NPUIUHHO-CICACTBCHHBIC CBA3H IIPH U3YUYCHHHU (1)I/I3I/ILICCKI/IX SIBJICHUHN 1 IIPOLCCCOB;,
ACaThb BLIBOALI C UCIIOJIL30BAHHUCM JCAYKTHBHBIX U HHAYKTHUBHBIX YMOBaKHIOquHﬁ, BBIABHUTATH

THUITIOTC3bI O B3AaUMOCBA3AX (bHBI/I"ICCKI/IX BCIINYNH,

— CaMOCTOSITEIILHO BEIOMPATE CITOCO0 perieHus yaeOHoH (Ppu3nueckon 3ajauu (CpaBHEHNEC HECKOILKUX
BAapPHAHTOB PELICHHS, BEIOOP HanOoIIee OAXOAALICTO € YIETOM CAMOCTOSTEIBHO BBLACICHHBIX

KPUTEPHEB).
bazosvie uccnedosamensvcrue oevicmeaus:
— HCIIOJIB30BaTh BOIIPOCHI KAK MCCIICIOBATEIILCKII HHCTPYMEHT ITO3HAHMS;

— TIPOBOJMTE O CAMOCTOSTEIIEHO COCTABICHHOMY IIIAHY OIBIT, HECIOXHBIH (PU3MUCCKHHA

AKCIICPUMEHT, HEOOIBIIOE HCCISAOBAHNES (PU3HUCCKOTO SIBIICHHS,

— OLCHHUBATHL HA NPUMCHUMOCTL U JOCTOBCPHOCTD HH(bOpMaHHIO, IIOJIYUCHHYIO B XOAC UCCICAOBAHUA
HJIM 3KCIICPUMCHTA;

— CaMOCTOSITEILHO (POPMYITHPOBATE OOOOIICHIS M BEIBOJBI 10 PE3YJILTATAM IPOBCASHHOTO
HaOIIOACHNMS, OIIBITA, HCCIICIOBAHUS;

— IIPOTHO3MPOBATH BO3MOXKHOC JAILHEHINEE pa3BUTHE (PU3MUCCKIX TPOLIECCOB, a TAKXKE BBIABUTATEH

IIPCAIIOIOKCHUA 06 HX PA3BUTHH B HOBLIX YCIIOBHAX M KOHTCKCTAaX.
Paboma c ungpopmayueii:

— TPUMCHATDH PA3THUIHBIC METOBI, HHCTPYMEHTHI M 3aIIPOCHI TIPH MTOMCKE U 0TOOPE MHPOPMALINT HITH

JAHHBIX C Y9ETOM NPEUTOKCHHON yueOHON (PHU3NICCKOH 3a1auM;

— aHATM3UPOBATH, CHCTEMATH3HPOBATH M HHTCPIPETUPOBATH HH(OPMAIMIO PA3IMIHBIX BUIOB U (popm

IIPpCACTABJICHUA,

— CaMOCTOSITEIILHO BEIOMPATh ONTHMAIBHYIO (POPMY IPEACTABICHUS HH(POPMALNH U WILTIOCTPUPOBATE

peraeMele 3a1a9M HECIOKHBIMU CXEMaMHM, ANarpaMMaMHy, HHOH rpayuKoi 1 MX KOMOWHAIMSAMH.

YHuBepcanbHbIE KOMMYHHKATHBHBIE ACHCTBUS



Obwenue:

— B X0J1¢ 00CyXIeHus yaeOHOTO MaTeprana, pe3yIbTaToB J1a0opaTOPHEIX paboT M IPOCKTOB 331aBaTh
BOTIPOCEHI 110 CYILIECTBY OOCYX/1aeMOW TEMBI M BEICKAa3bIBATh M/ICH, HAIICTICHHBIC HAa PELICHHUE 337a9d U
MOAJePKaHNe O6IAaroXKeNaTeIbHOCTH OOICHHUS;

— COIOCTABIJIATH CBOM CYXICHUS C CYKACHUAMH IPYTUX YIaCTHUKOB HAJIOTa, OOHAPYKUBATH
pas3Mume U CXOJCTBO MO3HIIMI; BEIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX M IIMCEMCHHBIX TEKCTAX;
Iy OJIMYHO TPEACTABIATE PE3YINBTATH BRITOTHECHHOTO (PH3MUECKOTO OIBITA (IKCIIEPIMEHTA,
MCCIICOBAHUS, IPOCKTA).

Coemecmnasn oeamenpHocmsy (COMpyoOHUYECcCmaeo):

— TOHHMATH W UCTIONH30BATH MPEUMYIICSCTBA KOMAHAHON ¥ HHAUBHUAYATHHONW PabOTHI IPH PEIICHUH
KOHKPETHOW (PM3MUCCKOM MPOOICMBI;

— TPHHUMATH [EIH COBMECTHON ACITEIFHOCTH, OPTAHU30BBIBATE ACHCTBHS 1O €€ JOCTHKCHHIO:
pacupeensTh PO, 00CYKAATh MPOIECCH U PE3yIbTaThl COBMECTHOM paboThI; 0600I1aTh MHCHHS
HECKOIBKHX JIIOJICH;

— BBIIIOJIHATE CBOK) YaCTh paGOTBI, AOCTUTAA KaUCCTBCHHOTO PC3YyJIbTaTa IO CBOCMY HAIIPABJIICHHUIO U

KOOPAHMHHUPYS CBOU HCﬁCTBHH C APYTUMH YICHAMH KOMaHbI;

— OLCHMBATH KAYECTBO CBOCTO BKJIAJA B OOIIMI IIPOIYKT 1O KPUTEPUAM, CAMOCTOSTCILHO

chOpPMYITMPOBAHHBIM YIACTHHKAMH B3aUMOICHCTBHS.

YHUBEPCAIBHBIE PETYJIATHBHBIC JEHCTBHS
Camoopeanusauus:

— BBISBIATH MPOOICMBI B )KU3HCHHBIX B YICOHBIX CHTYAIUAX, TPCOYIOMINX AT PEIICHHUS (PU3MICCKUX
3HAHHI;

— OPHEHTHPOBATHCS B PA3TUYHBIX ITOAXO0AX MIPUHATHS PeIICHIH (MHINBUAYATEHOE, IPUHITHE
peLICHNs B TPy, TPUHATHE PEIICHUH TPYIIION );

— CaMOCTOSITEIILHO COCTABIIATE AJITOPUTM PCIICHMS (PHM3MUCCKON 3a]auM HITH TIIaHA NCCIICAOBAHMS C
YIETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATD IIPETaracMbIe
BAPHUAHTHI PEILICHUH;

— nenartb BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PCILICHHE.
Camorxonmpons (pegpaexcus):
— J1aBaTh a[ICKBATHYIO OLICHKY CHTYallMy M IIPEUIararh IaH e N3MCHCHHUS;

— OOBACHATH MPHUUMHBI JOCTHXCHHSA (HEIOCTHKCHHUS ) PE3YIbTATOB ICATCILHOCTH, aBaTh OLICHKY
IpHOOPETEHHOMY OTIBITY;

— BHOCHTB KOPPEKTHBEI B ACATCIHLHOCTD (B TOM YHCIIEC B XOJ] BEIIIOJTHCHUS (PH3UUICCKOTO HCCIICIOBAHMS
WJIM TIPOCKTA) Ha OCHOBE HOBBIX OOCTOSTEIBCTB, M3MCHUBILIUXCSI CHTYallMH, YCTAHOBJICHHBIX OIINOOK,
BO3HHMKIINX TPYHAHOCTEH;

— OLCHHUBATL COOTBCTCTBHUC PC3yJIbTaTa LHCIH U YCIIOBUAM.
BMOMMOHaJleblIZ uHmesliekm.:

— CTaBHTH c€0s Ha MECTO JIPYTOTO YCIIOBEKA B XO/IC CIIOpA MM JUCKYCCHHU HAa HAYIHYIO TEMY,
ITOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOrO0.



Ilpunamue ceés u opyzux:

— TIpU3HABATh CBOE NMPABO Ha OMIMOKY IPH PEIICHUH (PU3MUCCKUX 3a/1a4 MITH B YTBEPKACHUAX Ha

HAYYHBIC TEMBI ¥ TAKOC K€ IPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernbie pe3yasTaThl Ha 6230BOM YPOBHE AOJDKHBI OTPAXKATh COPMUPOBAHHOCTDE y 00yUaIOIHXCS

YMCHMH:

— HCIIOJIB30BaTh IIOHATHA: CUCTEMA OTCUETA, MATEPUAIIBHAA TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTD
MEXaHUYECKOTO IBMKCHUS, eopmarms (ypyras, IacTHdecKas ), TPCHHE, ICHTPOCTPEMHTEIBHOE
YCKOPEHHE, HEBECOMOCTD M TIEPETPY3KH; LECHTP TSHKECTH; a0COIOTHO TBEPIOE TEIIO, LCHTP TSKECTH
TBEPIOTO TEIIa, PABHOBECHC; MEXaHWYECCKHIE KOICOAHNs M BOJIHEL, 3BYK, HH(PPA3BYK M YIBTPA3BYK;
SJIEKTPOMArHUTHBIC BOJIHEI, IIKAJIA 3JICKTPOMATHUTHBIX BOJH, CBET, OMM30PYyKOCTh M JATHO30PKOCTE,

CIICKTPBI UCITYCKAHHUA U ITOTJIOIICHUSA anb(ba, Oera u raMmMma-u3iydCHHA, U30TOIIbL, AACPHAA SHCPICTHKA,

— pasnuuaTh ABIcHUs (PAaBHOMEPHOE ¥ HEPABHOMEPHOE MPSAMOIMHEHHOE ABMKCHHE,
PaBHOYCKOPEHHOE MPSIMOIIMHEITHOE IBMKECHIE, CBOOOAHOE TTAJCHUE TSI, PABHOMEPHOE ABHKCHHE TIO
OKPY>KHOCTH, B3aNMOACHCTBHUEC TEJI, PCAKTUBHOC ABMXCHHE, KOCOATCIIEHOE ABMKCHIC (3aTYXaIOINC 1
BEIHYKJICHHBIC KOJICOAHMs ), pE30HAHC, BOJIHOBOC ABIKCHHIE, OTPAXKCHHIE 3BYKa, MPSIMOITHHECHHOES
pPacIpOCTPAHEHHE, OTPAKEHHUE U IIPEJIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA,
pasioxxenue 0eIoro CBEeTa B CIICKTP M CIIOKCHHUE CIICKTPAIBHBIX IIBETOB, IMCIICPCHS CBETA,
CCTECTBCHHAS PAIMOAKTUBHOCT, BOSHUKHOBCHHE JIMHECHYATOTO CIICKTPa M3ITyUCHHS ) IO OTIMCAHUIO X

XapaKTePHBIX CBOMCTB M Ha OCHOBE ONBITOB, AEMOHCTPHPYIONIIMX AAHHOE (PU3NIECKOC SBIICHHC;

— PpacHo3HaBaTh TPOSBICHUC HM3YYCHHBIX (PU3MUCCKUX SIBICHUH B OKPY)KAIOLIEM MUPE (B TOM YHCIIC
(pm3MUIeCKHe ABICHUS B IPUPOC: IPWIIMBEI M OTIIMBEI, IBMKCHUE TaneT COHEYHO’ CUCTEMBL,
PEAKTHBHOE IBH)KCHHE KMBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMH, 3€MIIETPACCHHE,
CeHCMMYECKHE BOJHBI, IyHAMH, 3XO0, I[BETA TEJI, ONTHYCCKUE ABICHHUS B IPUPOIC, OMOIOTHIECKOE
ACHCTBUEC BUINMOTO, YABTPA(PHOICTOBOTO M PEHTTCHOBCKOTO M3IYUCHHUH; €CTCCTBCHHBIN
pannOaKTHBHEIH (POH, KOCMHYECKHE JIYYH, PAAHOAKTHBHOC M3IIyYCHHE TPHPOTHBIX MUHEPAIOB;
JCHCTBUE PAAMOAKTHBHBIX U3IYYCHUH Ha OPraHu3M YEIOBEKa), TPH 3TOM IIEPEBOJUTE MTPAKTHICCKYIO

3ajady B y9eOHYIO, BEIACIATH CYILICCTBCHHBIC CBOMCTBA/IIPU3HAKH (PU3NICCKUX SIBIICHHIA,

— OIMCHIBATH M3YUCHHBIC CBOMCTBA TE M (PM3NUCCKHUE SBICHMUS, HCITONB3YS (PHU3MUCCKUC BETMUNHBI
(cpenmsist 1 MTHOBEHHASI CKOPOCTD TEJIa IPH HEPABHOMEPHOM JBM)KCHHH, YCKOPCHUE, TIEPEMEIICHNC,
yTb, YIJIOBast CKOPOCTb, CHJIa TPCHHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, yCKOPEHHUE CBOOOIHOTO
NaICHMUS, BEC TEINa, UMITYJIbC TeJIa, MMITYJILC CHIIBI, MEXaHm4decKast paboTa M MOIIHOCTD, TIOTCHIMAIBHAS
SHEPIHs TEla, HOJHATOrO HAJl IOBEPXHOCTHIO 3€MJIH, IIOTCHIHAIIbHAS SHEPT U CKATON IIPYKHUHBI,
KMHCTHYCCKAS SHEPTHS, TOTHAS MEXaHWICCKast SHEPTHSA, TICPHO/] M YaCTOTa KOoJeOanuii, NTMHA BOJIHEI,
TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTH CBETA, IIOKA3aTEeNIb MPEIOMICHHS CPEBl ); TPH OITMCAHIH
IPABHIILHO TPAKTOBATEH (PU3NUCCKUN CMBICIT HCTIOJIE3YEMBIX BEITHYNH, 0003HAUCHHS W CIHHHUIIBI
(pM3NIECKUX BETUYNH, HAXOAUTE (POPMYITBI, CBA3BIBAIOIINE JAHHYIO (DM3MUECKYIO BEIMUMHY C JPyTHMH

BEIIMYMHAMH, CTPOUTH TPa(hUKK N3yUCHHBIX 3aBUCUMOCTCH (DM3MUECKIX BCIINIHH;

— XapaKTEepPH30BATH CBOMCTBA TEJI, (PU3UICCKUE SIBICHUS M IIPOLIECCHI, CTIONB3YS 3aKOH COXPAHCHHS
SHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHHUS, IIPUHLIUII CYIIEPIIO3ULIMM CHUJI, IIPUHIIMII OTHOCUTEIIBHOCTH
I"anmutest, 3axkoHbl Hbr0TOHA, 32aKOH COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAXXKEHMS U 1IPEJIOMIIEHUS CBETA,
3aKOHBI COXPAaHEHHS 3apsAA0BOI0 M MACCOBOI'O YMCEI IIPH SIAEPHBIX PEAKLMAX; IIPU ITOM JaBaTh

CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3AIIMCHIBATH €I0 MATEMATHUCCKOE BEIPAKCHIC;



— OOBACHATDH (PM3MUCCKUE MPOLICCCHI M CBOICTBA TEI, B TOM YHCJIC W B KOHTCKCTE CUTYaILlMH
PAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BEIABISATE IPHIHHHO-CICACTBEHHBIC CBSI3H, CTPOUTH O0BsIC-
HEHHE U3 2—3 JTOTHYCCKUX IIaroB ¢ OMOPOH Ha 2—3 M3yUCHHBIX CBOMCTBA (PM3UUCCKUX SBICHHI,

(bHBH‘lCCKI/IX 3aKOHOB HJIN BaKOHOMepHOCTCﬁ;

— pemarts pacyETHRIC 3a1a49H (OMPAOIINECS HA CUCTEMY U3 2— 3 ypaBHEHHH ), NCTIOIB3YS 3aKOHBI 1
(opmyIEl, CBA3BIBAIONINE (PM3MUCCKIE BETMIMHBL: Ha OCHOBE aHAIN3a YCIOBHS 3aa9H 3aITMCHIBATD
KpPaTKOE yCJIOBHE, BEISIBIIATE HEIOCTAIOINE YIIM M30BITOYHEIC JAaHHBIC, BRIOMPATEH 3aKOHEI M (DOPMYJIHL,
HEOOXOANMBIC IS PEIICHUS, TPOBOINTE PACUETHl M OL[CHUBATH PCATMCTHYHOCTD TTOITyYCHHOTO

3HAYCHUS (PU3NICCKOHN BETMINHEL;

— Ppacmo3HaBaTh MPOOIEMBI, KOTOPBIC MOKHO PEIIMTH TPH TOMOILIH (PHU3MUCCKUX METOIOB; UCIIONB3YS
OIIMCaHHUE UCCIIENOBAHNS, BBIICIATE IIPOBEPAEMOE IIPEATIONOKEHNE, OLEHUBATH IIPABWIIBHOCTD ITOPAIKA

IIPOBCACHUA UCCIICAOBAHUS, ACIIaTh BEIBOABI, HHTCPIPCTUPOBATL PC3YJILTATHI HaGJIIO,Z[CHI/Iﬁ U OIIBITOB,

— TIPOBOJMTE OMBITHI ITO HAOIOACHHIO (PU3MUCCKUX SBICHUH MM (PU3MUCCKUX CBOWCTB TET (M3ydCHHUC
BTOpOTO 3aKoHa HBI0TOHA, 3aK0HA COXPaHCHHS SHEPIHH; 3aBUCUMOCTD IIepHoAa KoeOanni
IPY>KMHHOTO MasiTHUKA OT MAaCCHI TPy3a M KECTKOCTH IPYKMHBI M HE3aBHCUMOCTD OT aAMILTHTY JIBI
MaITBIX KOJICOAHMH; MPSAMOIHMHEHHOE pPACIPOCTPAHCHUE CBETa, pPA3NIoKEHHE Oenoro cmera B
CIICKTp; M3YUYCHHC CBOMCTB M300pKCHHS B TIOCKOM 3EpKAJIC M CBOMCTB M300paKCHUS IIPEAMETA B
cobuparorei Jimn3e; HabIIoACHNE CIUTOMIHEBIX ¥ IMHEHYATBIX CIIEKTPOB M3IYUYCHHS ): CAMOCTOSTEIHHO
co0uMpaTh yCTaHOBKY M3 M30BITOUHOTO Habopa 000pyHOBaHHS;, OIIMCHIBATE X0 OIBITA U €TO
pe3yabTaThl, (POPMYITHPOBATH BEIBOAKI;

— TIPOBOJHTE IPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MCPEHUI, OTPEACIISIs CpeHee 3HAUYCHUE
M3MEpSIeMOi BemuuHEI ((POKycHOE paccTostHue coOMparoImei IMH3bl); 000CHOBBIBATEL BEIOOD crioco0a
M3MCPECHUA/U3MEPHUTEILHOTO TPHOOpa;

— TIPOBOJMTE UCCICIOBAHNE 3aBUCHMOCTEH (PU3MUCCKHMX BEIWYHMH C MCIIONB30BAHIEM MPSIMBIX
M3MCPCHUH (3aBHCUMOCTD ITyTH OT BPEMEHH IIPH PAaBHOYCKOPCHHOM JIBHXCHHUHN 0€3 HAYaIBHOM CKO-
poCTH; TIeproaa KoeOanuit MaTeMaTHICCKOTO MasiTHAKA OT JITMHBI HUTH; 3aBUCHMOCTH yTJIa
OTpaKCHMSI CBETA OT yIila MaACHUs M yIia MPETOMIICHHS OT YTJIa TaieHus ): TUTAHUPOBATh HCCIICHO-
BaHHUC, CAMOCTOATCIIEHO COOMPATH YCTAHOBKY, (PMKCHPOBATH PE3yJILTATHI MTOITYyYCHHON 3aBUCHMOCTH

(1)I/I3I/ILICCKI/IX BCINYNH B BUJAC T3_6J'II/II_[ n l"p&(i)HKOB, ACJIAaTh BBIBOALI 110 PE3YJIbTaTaM UCCICAOBAHMNA;

— TIPOBOJNTH KOCBCHHBIC M3MEPECHUS (PM3NUCCKUX BETHYMH (CPEIHSSI CKOPOCTh M YCKOPEHHE TeIa IPH
PaBHOYCKOPECHHOM JBM)KCHUH, YCKOPEHNUE CBOOOIHOTO IMACHHS, KECTKOCTD PY>KUHBI, KO3 (HHIEeHT
TPCHUSL CKOJIBKCHHSA, MCXaHW4YecKas paboTa M MOIIHOCTB, YaCTOTAa M PO KoeOannit
MaTEeMaTHIECKOTO M PYKMHHOTO MasTHIKOB, ONTHYCCKAs CHila COOMPAIOICH JTMH3HEI, PaANOAKTHBHEIH
(hom): IMIAaHMPOBATH U3MEPEHUS; COOMPATH HKCIICPUMECHTAIBHYIO YCTAHOBKY M BBIITOJIHATH H3MEPCHHS,
CIeAys IIPEMIOKECHHON HHCTPYKIIMH; BEIYUCIIATh 3HAYCHHE BEINUNHBI M AaHAIN3UPOBATH II0Jy4YCHHBIE

Pe3ybTaThl ¢ Y4ETOM 3aJaHHON ITOTPEITHOCTH H3MEPEHHI;
— co0moaars mpaBmwiIa TEXHUKK 06€3011aCHOCTH TpH padoTe ¢ 1abopaTopHbIM 000py10BAHNEM;

— pa3nMyYaTh OCHOBHBIC MIPH3HAKH U3YUYCHHBIX (DM3HMUCCKUX MOJICIICH: MATEepHATIbLHAS TOYKA,
abCoFOTHO TBEPIOC TEJIO, TOUCHHBIN HCTOYHHK CBETA, JIyd, TOHKAS JINH34, TUIAHCTAPHAS MOJCIb ATOMA,

HYKJIIOHHAd MOACIIbL aTOMHOT'O sAapa;

— XapaKTEepPH30BATH IMPUHIHITEl JCHCTBAS M3YYCHHBIX NPHOOPOB M TEXHUUCCKUX YCTPOHCTB C OTIOPOH
Ha WX ONMUCAHMSA (B TOM YHCIC: CIUAOMETD, JATUNKH TTOJOKECHHUS, PACCTOSIHAS M YCKOPCHUS, PaKeTa,

9X0JIOT, O4KH, IICPUCKOII, (bOTO&HHapaT, OIITHYCCKHUEC CBCTOBO/bI, CIICKTPOCKOIIL, JO3UMCTpP, KaMCpa



Buiscona), MCrionb3yst 3HAaHUS O CBOMCTBAX (PM3MUCCKUX SBICHUH M HEOOXOANMBIC (PU3NICCKHE

3aKOHOMCPHOCTH,

— HCIIOJIB30BATh CXEMBI M CXEMATHYHBIE PHCYHKH U3YYCHHBIX TEXHHYECKUX YCTPONCTB,
M3MCPHUTCIBHBIX IPUOOPOB M TEXHOIOTHIECKUX MPOLECCOB TIPH PEIICHIH YIeOHO-TIPAKTHYCCKUX 3a]ad;

ONITHYECKUE CXEMBI TSl IIOCTPOCHMUS H300paKEHHH B TDIOCKOM 3€pKajie W COOMPAIOIICH JINH3E;

— TPHBOJUTH MPUMEPHI/HAXOIUTH HHOOPMAIMIO O IPUMEPaX MPAKTHICCKOTO UCTIOIB30BAHUS
(hM3HYSCKHUX 3HAHWH B MIOBCCAHCBHOW KU3HU ISl 00CCIICUCHUS OS30IACHOCTH MPH 00paIeHIH ¢ mpubo-
paMu B TEXHHMYSCKUMH YCTPOWCTBAMH, COXPAHCHHS 30POBBS W COONIOACHHS HOPM SKOJIOTHYCCKOTO

IOBEACHUS B OKPY’KAIOLLEH CpelIE;

— OCYILIECTBIATH MOMCK HH(OpMAINK (PU3NIECKOTO COACPXKaHU B CeTH MHTEpHET, CAMOCTOATCIIEHO
(opMyIHpys MOMCKOBBIH 3aITPOC, HAXOANUTH ITYTH ONPEACICHHS JOCTOBEPHOCTH TOTYICHHOM

HH(bOpMaHHH Ha OCHOBC MMCIOIIINXCSA 3HAHUH 1 JOITOJTHHUTCIBbHBIX HCTOYHHUKOB,

— HCIIOJIG30BATH MPH BEITIOJIHCHUH YICOHBIX 3aJaHUH HAYYHO-TIOYJIAPHYIO JIUTEPATYPY (PM3NIECKOTO
COJIEpPKAHMSA, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI CeTH VIHTEpHET; BIIaAeTh IPHEMAMHU

KOHCTIEKTHPOBAaHHS TEKCTa, MPeoOpa3zoBanms HHPOPMALNT U3 OAHOH 3HAKOBOH CHCTEMEBI B IPYTYIO;

— co37aBaTh COOCTBCHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE HH(OPMALINU U3
HECKOJIBKUX UCTOYHUKOB (PU3MUCCKOTO COACPKAHUS, ITyOIMIHO MPEACTABIATH PE3YIbTATH IPOCKTHON
WA UCCIIEIOBATENBCKON AESITENBHOCTH; IIPH 3TOM I'PAMOTHO MCITOIb30BaTh H3YYCHHBIN TOHATHITHBIN
anmapat u3y4aeMoro pasena GU3UKH U COPOBOKAATH BRICTYIUICHHE TTPE3CHTAIIMCH C yIETOM
0COOCHHOCTEH ayANTOPHH CBEPCTHHKOB.



TEMATHUYECKOE INTAHAPOBAHHUE

AmHayms Tekera ['amitest 06 OTHOCHTEIBHOCTH JBIDKECHHS; BRITOIHEHIE 3aJaHHil IT0 TeKCTY
(CMBICIIOBOE UTEHHE);

Onpenerenne cpefHeil CKOPOCTH CKOJIBKEHIS OpycKa IIH ABIDKSHIS MIApHKA IT0 HAKIOHHOI
IUIOCKOCTH;

AHATH3 H 06CyKIeHHe CI0cO00B MPHOTIKEHHOTO OlpeIeIeHHsE MTHOBEHHOH CKOPOCTH;
OnpefereHe CKOPOCTH PABHOMEPHOTO ABIDKEHHS (ITApHKA B XKHIKOCTH, MOJIEIH HIEKTPHIECKOTO
ABTOMOOWISA ¥ T. IL.);

Onpenernenne IyTH, IPOHIEHHOTO 3a JAHHEBIH IPOMEXYTOK BpeMeHH, H CKOPOCTH TeJIa [0
TpadHKy 3aBHCHMOCTH ITyTHPaBHOMEPHOTO ABIDKEHIS OT BpeMeHH;

O6cyxIeHIe BO3MOXKHEIX IPHHIHIIOB AeHCTBHS IPHOOPOB, H3MEPSIOMIIX CKOPOCTh
(CIIHIOMETPOB);

BIumciieHne MyTH H CKOPOCTH IPH PAaBHOYCKOPEHHOM HPSIMOIHHEHHOM JABIDKCHIH TeJa;
OnpenerreHue IPoiIeHHOTO ITyTH H YCKOPEHIS IBIKEHIS Tella 10 TPadHKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO IPSIMOIHHEHHOTO JBIDKEHHS Tella OT BpeMeHH;

OnpefeneHne YCKOPEHIs Tela IPH PABHOYCKOPEHHOM JBIDKEHHH 10 HAKJIOHHOH IDTOCKOCTH;
V3MepeHye epHo/ia H YaCTOTH! 0OpAIIeHHs Tella II0 OKPYKHOCTH;

OnpefeneHe CKOPOCTH PABHOMEPHOTO ABIDKEHHS Tesla [0 OKPY KHOCTH;

Pemienne 3a/1a4 Ha oIpefieieHIle KHHEMAaTHISCKHX XapaKTePHCTHK MEXaHHIECKOTO ABIDKEHIIT
PAa3IHIHBIX BHIOB;

PacrnosnaBaHne H NPHOTIDKEHHOE OMIICAHNE Pa3THYHBIX BHJOB MEXAaHHYECKOTO JBIDKEHI B
IPHpPOJe H TeXHIKe (Ha IPHMepax CBOOOIHO MAJAIOINX Tell, JBIKEHIS SKHBOTHBIX, HeGeCHBIX
TeJl, TPAHCIOPTHBIX CPEJICTB | Jp.);

Ne | HanmenoBaHue pasgenios u TeM | Komuecrso uacos Hata Buasl gesTeIbHOCTH Bupnsl, JIeKTPOHHBIE
/Il | pPOrpaMMBbl H3y4YeHust dopmsbI (uudpossie)
Beero | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIA oGpasoBaTebHbIE
padoThI padoTsl pecypesi
Paspein 1. Mexannueckne ABJIeHHA
1.1. | MexaHnu4ecKoe ABH:KEHHE H 10 1 3 01.09.2022 | AHamu3 ¥ 06CYXKACHNE PAIMYHBIX IIPHMEPOB MEXAHIIECKOTO/IBIDKECHIS; VerHbiit https://www.yaklass.ru/
CIIO0CODBI €ro ONMHCAHUS 23.09.2022 | O6cyskIeHIe TPAHUI] IPIMEHIMOCTH MOJICITH «MaTepPHATLHAATOUKA, o1poc; Mudpposas

OrmrcaHne MeXaHHIeCKOTO ABIDKEHHS Pa3IYHBIMHE CIIoco0aMu(ypaBHeH e, TabIHIa, TpaduK); IMTucpMeHHBIH | TaGopaTOpPHS IO
AHAJTH3 )XKU3HEHHBIX CHTYAIHH, B KOTOPHIX IPOSBIIETCS OTHOCHTEILHOCTh MEXaHIYECKOTO KOHTpOJIB; ¢dm3uKe.
JIBIDKEHHS; Konrponshas | OSopynoBaHHe IeHTpa
HaGmoneHne MeXxaHHIeCKOTO ABIDKEHHS Tella OTHOCHTETbHOPA3HBIX TeJ OTCUETA; pabora; «Touxa pocTa»
CpasHeHHe IyTeH H TpaeKTOPHI ABIDKEHHS OJHOTO H TOTO XKe TeJla OTHOCHTEILHO PAa3HBIX Tell IpakTHueckas
oTcuéTa; pabora;
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HaGmonenne 1 06cy K IeHIe OIBITOB C IBIDKEHHEM TeJla IIPH YMEHBITEHHH BIHAHHI IPYTHX Tell,
MPeNITCTBYIOMIX ABIDKEHHIO;

AHayT3 TekeTa ['aivTest ¢ oIMcaHeM MBICICHHOTO SKCIIepHMEHTa, 000CHOBBIBAIOMIETO 3aKOH
HHEpPIH; BHIIOJHEHHE 3aJaHHH 110 TEKCTY (CMBICIOBOE UTEHHE);

O6cyKIeHIe BO3MOKHOCTH BBINOJIHEHIIS 3aKOHA HHEPIHH B Pa3IHIHBIX CHCTEMAX OTCUETA;
HaGmonenne 1 o6cy X IeHIe MEXaHHIECKHX SIBJICHHH, IPOHCXO/AIINX B CHCTEME 0TCUETa
«Temexxka» IpH e€ paBHOMEPHOM H YCKOPEHHOM JBIDKCHHH OTHOCHTEILHO KaOHHETa (PHIHKI;
JleHCTBIN ¢ BeKTOPAMH CHUI: BBHIOJTHEHHE 3aJaHHH 0 CI0KEHHIO H BEUHTAHHIO BEKTOPOB;
HaGmoneHne H/0TH IPOBe/eHHE OIBITOB, IeMOHCTPHPYIOMHX 3aBHCHMOCTD YCKOPEHHS TeJla OT
MPIUIOKEHHO K HeMy CHUIBI ¥ MACCHI TeJIa;

AHAITH3 H 00bsCHEHNE SIBICHHH ¢ HCIIOIb30BaHHEM BTOPOTO 3akoHa HploToHa;

Pemrenme 3a/1a4 ¢ HCIOJIBb30BaHHEM BTOPOTO 3akoHA HBIOTOHA M IIPaBIIIA CIOKEHIIS CILT;
Onpenerenue ;kECTKOCTH Py KIHEL;

AHAJIH3 CHTYAIHH, B KOTOPHIX HAOJIIONAIOTCS YIPYTHe Ae(OpMAIIHH, i HX 00BICHEHIE ¢
HCIHOJIb30BaHHeM 3aKoHa ['yKa;

Pemnrenme 3a/1a4 ¢ HCIOJIb30BaHHEM 3aKoHa ['yka;

HccnenosaHue 3aBHCHMOCTH CHUIBI TPEHHS CKOJIBKEHI OT CIUIBI HOPMATBLHOTO IABICHHS.
O6cyieHIe pe3yIbTaTOB HCCIeTOBAHI;

Onpenerenue koddHIHEHTA TPEHH CKOIbKEHH;

V3MepeHye CIUTBI TPEHIS OKOS;

Pemrenne 3a/1a4 ¢ HCIOJIBL30BaHHEM (GOPMYITBI IS CHUIBI TPEHHS CKOILKEHH;

AHATH3 IBIDKEHHS Tel TOIbKO IO TefCTBHEM CIUIBI TSDKECTH — CBOOOIHOTO ITaIeHH;
OOBsICHEeHIe He3aBHCHMOCTH YCKOPEHHS CBOOOIHOTO MA/IeHISI OT MACCHI Tela;

OleHKa BeJIMYHHBI CHIIBI TATOTEHHS, TeHCTBYIOMeH MexKIy ABYMs TelaMH (UL pa3HBIX Macc);
AHATH3 BIDKEHHS HeGeCHBIX TeJl MOJ AeiCTBHEM CHIIBI TATOTEHH (¢ HCIOIb30BAHHEM
JIOIIOJIHATEILHBIX HCTOUHHKOB HHGOPMAIIHIH);

Pemrenne 3a/1a4 ¢ HCIOJIL30BaHHEM 3aKOHA BCEMHPHOTO TATOTEHHS H GOPMYJIBI UL PacuéTa CIITBI
TSDKECTH;

AHATH3 OPUTHHAIBHOTO TEKCTA, ONHCHIBAIOMET0 NPOSBICHIS 3aKOHA BCEMHPHOTO TATOTEHH;
BBIMTOJTHEHHE 3a/JaHIH 10 TEKCTY {CMBICIOBOE UTEHHE);

HaGmonenne 1 06cy K AeHIe OIBITOB IT0 H3MEHEHHIO Beca Tella IIPH YCKOPEHHOM JIBIDKeHHH;
AHAJTH3 YCIIOBH BO3HHKHOBEHI HEBECOMOCTH H IIEPETPY3KH;

Pemrenne 3a/1a4 Ha OIIpe/ie/IeHIe Beca Tela B PA3JIUHBIX YCIOBHAX;

AHAITH3 I, AeHCTBYIONINX Ha TeJIo, IOKosIIeecs Ha OIOpe;

OnpefereHue NeHTPa TSHKECTH PA3IMIHBIX Tell,

Verhblit
ompoc;
ITucpMeHHBIH
KOHTpOJIB;
Konrponsnas
paborta;
IIpakTHueckas
paborta;
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1.3. | 3akoHbI coxpaHeHus 10 18.11.2022 | HabxroneHue 1 06CYX/ICHHE OIBITOB, JEMOHCTPHPYIOIIIX IIepeiady UMITYJIbCA IPH VerHbiit https://www.yaklass.ru/
09.12.2022 | B3anMO/ICHCTBIH TeJI, 3aKOH COXPAHECHH HMITYJIbCA IPH a0COIIOTHO YIPYTOM H HEYIIPYTOM o1poc; Mudpposas
B3aHMOJICHCTBHI TelI; IMTucpMeHHBIH | TaGopaTOpPHS IO
AHAJIH3 CHTYAINH B OKPY>KAIoMIeH KH3HH ¢ HCIOIb30BaHHEM 3aKOHA COXpPAHEHHs HMITYJIbCa; KOHTpOJIB; ¢dm3uKe.
PacriozHaBaHue SIBJICHHS PeaKTHBHOTO JIBIKEHHUS B PHposie U TexHuke (MC — Gnonorns); Kontponshas | OGopymoBaHue IeHTpa
IpunMeHeHne 3aKOHA COXPAHEHHS HMITYJIbca JUIT pacuéra pe3yIbTaToB B3aHMONSHCTBHS Tell (Ha pabora; «Touxa pocTa»
IpEMepax HeYIPYToTo B3aHMOJeiCTBIS, YIPYroro MeHTPAILHOTO B3aHMOIEHCTBHS ABYX IpakTHueckas
OJIMHAKOBBIX TeJI, OTHO I3 KOTOPHIX HEIOJBIDKHO); pabora;
Pemnrenme 3a/1a4 ¢ HCIOJIBb30BAHHEM 3aKOHA COXPAHEHI HMITYJIhCA;
Onpenernrenue paGoTh CIUIBI YIPYTOCTH IPH MOAbEMe TPY3a ¢ HCIOJIb30BaHIEM HelOBIKHOTO H
MO/IBIDKHOTO GJIOKOB;
V3MepeHie MOITHOCTH;
V3MepeHie MOTeHIHAILHOH YHEPTHH YIPYTO Oe(OpMHPOBAHHON NPy KIHEL;
V3MepeHie KHHETHYECKOH SHEPTHH TeJIa IO JUIHHE TOPMO3HOTO ITyTH;
OKcIepHMeHTAILHOE CPABHEHHE H3MEHEHNs TOTEHIHATLHON 1 KHHeTHIeCKOH SHepTHil Tea MpH
JIBIDKEHHH 110 HAKTOHHOH IUIOCKOCTH;
OKcIepHMeHTATbHAS IPOBEPKA 3aKOHA COXPaHEeHH MeXaHHIecKOH SHepIHH IIPH CBOGOTHOM
MaJIeHIIH,
TpunMeHeHHe 3aKOHA COXPAHEHHS MeXaHHIeCKOH YHEPTHH U pacuérTa IOTeHITHAILHOH K
KHHETHYECKOH SHEPTHi Tela;
Pemrenue 3a/1a4 ¢ HCIOJIBL30BAHHEM 3aKOHA COXPAHEHI MeXaHHIeCKOI YHepTHH;
Hroro 1o paznery 40
Pasnei 2. Mexannueckne K0J1e0aHHA H BOJTHBI
2.1. | MexaHn4eckue KoeGaHus 7 12.12.2022 | Habaroaerne koreSaHuit 1o/ JefcTBHEM CIUT TSDKECTH H YIPYTOCTH H OGHAPYKEHUE TTOJOOHBIX VerHbiit https://www.yaklass.ru/
30.12.2022 | koxebaHUIt B OKPYKAKOIMEM MHPE; o1poc; Mudpposas
AHaTn3 KoTeGaHuil Tpy3a Ha HUTH B Ha IpyxuHe. ONpe/eneHe YacTOTH KoJeOaHmit IMTucpMeHHBIH | TaGopaTOpPHS IO
MAaTeMATHIECKOTO H NPY KHHHOTO MasTHHKOB; KOHTpOJIB; ¢dm3uKe.
HaGmonenne 1 00bICHEHIE SIBICHIS pe30HAHCa; IpakTHueckas | OGopynoBaHHe IeHTPa
HccnenoBaHue 3aBHCHMOCTH HepHOAA KOJICOAHHH TOABEMEHHOTO K HUTH TPy3a OT JUIHHEI HUTH; pabora; «Touxa pocTa»
IpoBepka He3aBHCHMOCTH IepHO/ia KoJleGaHuit Ipy3a, MOABEMIEHHOTO K JICHTE, OT Macchl IPpy3a;
HaGmonenne 1 06cy KIeHIe OIBITOB, TeMOHCTPHPYIOIIHX 3aBHCHMOCTD [IepHOoIa KoTeOaHnit
MPYKHHHOTO MasTHHKA OT MAcCHI IPy3a H XKECTKOCTH Py KHHBL;
IprunMeHeHIEe MaTeMATHIECKOTO H MPYKHHHOTO MasITHHKOB B KAUeCTBe MOJIeTeH [T OMIICa IS
KOJTeOaHHH B OKpY:KaIoMmeM MIpe;
Pemrenme 3a/a4, CBA3aHHBIX ¢ BRIUHCIICHHEM HIIH OLICHKOI YacTOTHI (IIlepHofia) KoTeGaHuil;
2.2. | MexaHn4ecKkHe BOJHEL 3BYK 8 09.01.2023 | O6Hapy>KeHHE W AaHAJTI3 BOJHOBBIX ABJICHHH B OKPYXKAIOMIEM MHPE; VerHbiit https://www.yaklass.ru/
25.01.2023 | HabxrofeHne pacipocTpaHeHHS IPOAOILHBIX U MOIEPEYHBIX BOJH (HA MOJIEIN) H OOHAPYKEHHE o1poc; Mudpposas
AHAJOTHYHBLIX BHIOB BOJH B IIPHPO/JIE (3BYK, BOJSHbIE BOJIHBI); IMTucpMeHHBIH | TaGopaTOpPHS IO
BrIumcieHne JUIMHEL BOIHEL H CKOPOCTH PAacIIpOCTPaHEeHHs 3BYKOBBIX BOJIH; KOHTpOJIB; ¢dm3uKe.
OKcIepHMeHTAIBHOE OIIpe IesIeH e TPAHHI] YACTOTHI CIIBIIIIMEIX 3BYKOBBIX KOJIeOaHMIT; Konrponshas | OSopynoBaHHe IeHTpa
HaGimonieHne 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCJIE C HCIIOIB30BAHHEM pabora; «Touxa pocTa»
MY3BIKAJILHBIX HHCTPYMEHTOB); IpakTHueckas
HaGmonenne 1 00bICHEHIE SIBICHIS aKyCTHIECKOTO Pe3OHAHCA; pabora;
AHAITH3 OPUTHHAIBHOTO TEKCTA, OCBSIMENHOT0 HCIIOIB30BAHHIO 3BYKA (IUIH YJIbTPa3ByKa) B
TeXHHKe {9XOJOKALH, YIbTPa3ByK B MeHIIMHE H JIp.); BHIIOIHEHIE 3a/JaHHil IO TEeKCTY
(CMBICIIOBOE UTEHHE);
Hroro 1o paznery 15

PaB,E[eJI 3. 3.]IeKTp0MaI‘HI/[THOe moJie H JIEKTPOMATHUTHBIC BOJIHBI




3.1. | DuekTpoMarHUTHOE MOJIE H 6 26.01.2023 | IMocTpoeHue paccyskIeHHIH, 000CHOBBIBAIONIHNX B3aHMOCBS3b IEKTPHUECKOTO H MATHHUTHOTO VerHbii https://www.yaklass.ru/
31eKTPOMATHATHBIE BOTHBI 09.02.2023 | noeit; o1poc; Mudpposas
OKCIepHMEHTAIHOE H3yUeHIE CBOHCTB MIEKTPOMATHITHBIX BOJIH (B TOM UHCJIE ¢ IOMOIIBIO IMTucpMeHHBIH | TaGopaTOpPHS IO
MOGHIBHOTO TeTedoHa); KOHTPOJIB; (usmke.
AHAJIH3 PeHTTEHOBCKHX CHUMKOB UeJI0BEUeCKOTO OpTaHM3Ma; Konrponshas | OSopynoBaHHe IeHTpa
AHAJTH3 TEKCTOB, OIICHIBAIONINK IPOSBICHIS MICKTPOMATHHTHOTO H3TYYeHHs B IPHpPOJe: KUBble | paoTa; «Touxa pocTa»
OpTAaHM3MBI, H3IyIeHHs HeGeCHBIX Tell (CMBICTIOBOE UTEHHE); IpakTHueckas
Pacro3HaBaHHe M aHAJIH3 PA3JIYHBIX IPHMEHEHHH 2IeKTPOMATHHTHBIX BOJIH B TEXHHKE; pabora;
Pemnrenme 3a/1a4 ¢ HCIOIb30BaHHEeM HOPMYIL I CKOPOCTH JIEKTPOMATHHTHBIX BOJIH, JUTHHBI
BOJIHBI M YACTOTHI CBETA,
Hroro 1o paznery 6
Paznen 4. CBeToBble ABJIEHAN
4.1. | 3axoHbI pacipocTpaHeHns cBeTa | 6 10.02.2023 | Habxro[eHue OIBITOB, JEMOHCTPHPYIONINX SBICHHE MPIMOIHHEHHOTO pacipocTpaHeHHS CBeTa VerHbii https://www.yaklass.ru/
22.02.2023 | (BO3HMKHOBEHHE TEHH M IIOJIYTEHH), H MX HHTEPIIPETAIHs ¢ HCIOJIb30BAHHEM IIOHATHS CBETOBOTO | oIpoc; Mudpposas
JIy4a; TTuceMeHHBIH | JaGopaTopus Mo
OOBsICHEHIE H MOJISTIPOBAHIE COIHETHOTO H JTYHHOTO 3aTMEHHH; KOHTpOJIB; ¢dm3uKe.
HccnenoBaHue 3aBHCHMOCTH YIJIa OTPAKEHHS CBETOBOTO JTyda OT YIUIA ITaJeHHs, IpakTHueckas | OGopynoBaHHe IeHTPa
V3yuenne cBoiicTB H300pakeHHS B ILIOCKOM 3epKaJe; pabora; «Touxa pocTa»
HaGmonenne 1 00bICHEHIE OIBITOB IT0 MOTYIEHHIO H300pakeHHIT B BOTHYTOM H BBIITYKJIOM
3epkanax. HaGrionenue i 06bsICHEHHE OIBITOB IT0 NP ETOMICHHIO CBeTa Ha TPAHHIE PA3IIHIHBIX
cpell, B TOM YHCIIE OIBITOB ¢ IIOJIHBIM BHYTPEHHIM OTpakeHHEM;
HccenenosaHue 3aBHCHMOCTH YIJIa IPEJIOMICHIS OT YIJIa MajleHIs CBETOBOTO JIyUa Ha TPaHHIle
«BOBTYX—CTEKIION;
PacrosHaBaHue SIBICHHH OTpaskeHHs H IPEIOMIICHIS CBETa B OBCEIHEBHOH JKI3HH. AHAIN3 H
00BACHEHHE SBIEHIS ONTHIECKOTO MHPaXKa;
Pemienne 3a/1a4 ¢ HCIOJIL30BAHHEM 3aKOHOB OTPKEHI H IIPEJIOMIICHI CBETA,
4.2. | JIuH3bl H oNTHYECKHE NpHbOpBL | 6 23.02.2023 | MosyueHne H300pakeHNH ¢ MOMONIBIO COOUPAIONIEH U paccenBaromeit JIHH3; VerHbiit https://www.yaklass.ru/
08.03.2023 | Onpenenenue GOKYCHOTO PACCTOSHHUS H ONTHISCKOM CHIIBI COOMpArOIei] JIMH3BI; o1poc; Mudpposas
AHaTH3 yeTpolcTBa B IPHHINIA JeHCTBHS HEKOTOPBIX OITHYE CKHX IPHGOpOB: doToammapara, IMTucpMeHHBIH | TaGopaTOpPHS IO
MEKpockora, Texeckona(MC — GHOJIOTHS, aCTPOHOMHS); KOHTPOJI; (usmke.
AHanu3 SBICHUI OIH30PYKOCTH H JAITLHO30PKOCTH, IIPHHITHIIA JAeHcTBI 0ukoB (MC — Tpaktiaeckas | OGopyaoBaHie eHTpa
GHOIIOTH); pabora; «Touxa pocTa»
4.3. | PaznoxxeHue 6eJIoro cBeTa B 3 09.03.2023 | ; VerHbiit https://www.yaklass.ru/
CIeKTp 15.03.2023 | HabxrofeHue O pas3IokeHHIO 6EI0T0 CBETA B CIIEKTP; o1poc; Mudpposas
HaGmonenne 1 00bICHEHIE OIBITOB 110 IOIyIEHIIO GEJI0TO cBeTa IIPH CIOKEHHH CBeTa Pa3HBIX IMTucpMeHHBIH | TaGopaTOpPHS IO
[BETOB; KOHTpOJIB; ¢dm3uKe.
IpoBenenue i 0OBACHEHHE ONMBITOB IO BOCIPISITHIO IBETa IPeIMETOB IPH HX Habmonenny depe3 | Kontponsnas | O6opynoaHme neHTpa
IBETOBbIE (GILILTPHI (IIBETHBIE OUKH); pabora; «Touxa pocTa»
IIpakTHueckas
paborta;
Hroro 1o paznery 15

Pasnen 5. KBantoBble ABJICHHA




5.1. | Henmyckanue H HOTJIOMEHHE 4 1 16.03.2023 | O6cyskaenue neian onbiToB Pesepdopa 1mo uceIeJOBaHuIO aTOMOB, BBIIBIDKEHHE THIIOTES O VerHbiit https://www.yaklass.ru/
cBeTa aTOMOM 24.03.2023 | BOBMOXKHBIX pe3yJbTaTax OIBITOB B 3aBHCHMOCTH OT IIPE/IIOIaraeMoro CTPOEHHS aTOMOB, o1poc; Mudpposas
(hopMyITHpPOBaHHE BHIBOJIOB H3 PE3YJIbTATOB OIBITOB; IMTucpMeHHBIH | TaGopaTOpPHS IO
O6cyxieHne IPOTHBOPEUHil ITaHeTAPHON MO/ aToMa ¥ OCHOBaHHH [T THIToTe3s! bopa o KOHTpOJIB; ¢dm3uKe.
CTAIOHAPHEIX OPOHTAX HIEKTPOHOB; IpakTHueckas | OGopynoBaHHe IeHTPa
HaGimonieHne CIDTONIHBIX H JIMHEHYATHIX CIIEKTPOB M3TYUeHI PA3IYHLX BemecTs. O0bicHeHHe | paboTa; «Touxa pocTa»
JIMHEHYATHIX CIIEKTPOB HATYUeHH;
5.2. | CTpoeHune aTOMHOTO siipa 6 1 03.04.2023 | O6cyskIeHIe BO3MOXKHBIX THIIOTE3 0 MOJICIIIX CTPOSHHS S/Ipa; VerHbiit https://www.yaklass.ru/
14.04.2023 | Ompenesenye cocTapa sjep 10 3aJaHHBIM MACCOBBIM H 3apsJOBBIM YHCIAM H IT0 IIOJIOXKEHHIO B o1poc; Mudpposas
nepHoANYecKoi cHcTeMe ieMeHToB (MC — xumus); TTuceMeHHBIH | JaGopaTopus Mo
AHATH3 H3MEHEeHHs COCTABA SIpa H eTO IOJI0XKEHH B IIePHOIIIecKOl cHeTeMe IIPH a- KOHTpOJIB; ¢dm3uKe.
pamuoakTHBHOCTH (MC — XHMuS); Tpaktiaeckas | OGopyaoBaHie eHTpa
HccenosaHue TPEKOB A4YACTHI{ IO TOTOBBIM (OTOTpadIsiM; pabora; «Touxa pocTa»
O6HapyXeHHe H H3MepeHIe pafHalHoHHOro (oHa ¢ MOMOIIBIO JO3HMETpa, OeHKA eTo
HHTEHCHBHOCTH;
AHAITH3 GHOJIOTHYECKIX M3MeHEHHH, TPOHCXOMIMAX O/ AeHCTBHEM paJHOAKTHBHBIX H3IyJeHH
(MC — 6uonorus);
Hcnonk3oBaHue paTHOaKTHBHBIX H3TyYeHHH B MequinHe (MC — Guosorus),
5.3. | Slnepuble peaKIHH 7 1 17.04.2023 | Pemrenne 3aa4 ¢ HCIOIb30BAHIEM 3aKOHOB COXPAHEHHS MACCOBBIX M 3apsIIOBBIX UHCET Ha VerHbii https://www.yaklass.ru/
01.05.2023 | onpeneneHne pe3yIbTaTOB SACPHBIX PEAKITHi; aHAIH3 BO3MOKHOCTH HIH HEBO3MOXKHOCTH o1poc; Mudpposas
STEpHOI peaKITu; TTuceMeHHBIH | JaGopaTopus Mo
OneHka YHEPTHH CBA3H sifiep ¢ MCIOIb30BaHHeM GopMyIIsl DiHmTeH A, KOHTpOJIB; ¢dm3uKe.
O6cyxieHne MepCleKTHB HCIOIb30BaHIs YIIPaBIBIeMoTo TePMOsIepHOTO CHHTe3a; Konrponshas | OSopynoBaHHe IeHTpa
O6cysKIeHIEe IPEHMYIIECTE M SKOJIOTHYCCKHX MPOoOIIeM, CBI3aHHBIX ¢ sepHoi sHepreTHkoi (MC | pabora; «Touka pocta»
— DKOJIOTHSA); IIpakTHueckas
paborta;
Hroro 1o paznery 17
Paznen 6. IloBTOpUTEILHO-0000IIAIOIAI MOAYT
6.1. | Cucrematu3anus H 06o6uenne | 9 02.05.2023 | BeinonHeHHe YIeOHBIX 3a/JaHIH, TPEOYIOMIX JeMOHCTPAIME KOMITETEHTHOCTEH, VerHbiit https://www.yaklass.ru/
TIPeIMETHOTO COAepKAHASA | 20.05.2023 | xapakTepH3yIONNX €CTeCTBEHHOHAYYHYIO TPAMOTHOCTD: - IPUMEHEHHS MOIYYeHHBIX 3HAHUI T o1poc; Mudpposas
OIBITA AeSITeILHOCTH, HAyYHOTO OOBICHEHHS (PH3HUECKIX SBICHIH B OKpy Kaomelt IPHpo/ie I MOBCeHEB HOM >KIBHHA, a | [InceMeHuBIi | 1aGopaTopms o
NPHOOpPEeTE¢HHOTO IPH H3YYeHHH TaKkKe BHIABJICHIS (PH3HTIECKIK OCHOB Psifia COBPEMEHHBIX TEXHOJIOTHH;- IPHMEHEHIS OCBOCHHBIX | KOHTpPOJIB; ¢dm3uKe.
Beero Kypea GmuKn IKCIIEPHMEHTATBHBIX YMEHHH [T HCCJIeJOBAHHS (DH3HUECCKUX ABICHAH, B TOM YHCIE I Konrponshas | OSopynoBaHHe IeHTpa
IIPOBEPKH THIIOTe3 H BBLIBJICHIS 3aKOHOMEPHOCTEH; pabora; «Touxa pocTa»
Pemrenne pacuéTHEIX 3a/a4, B TOM UHCIIe MPEAIOJIaTAIOMIIK HCIOIb30BaHIe HH3HIECKOH MOTeIH
M OCHOBAHHBIX Ha COJEePKAHIH Pa3IHYHBIX Pa3/ieIoB Kypca (GpH3HKI;
BhImomHeHHe | 3aIIHTa TPYIIOBBIX IIH HHIHBHAYAIBHEIX IIPOSKTOB, CBI3aHHBIX ¢ COTepIKAHHEM
Kypca hH3HKY;
Hroro no pazaery 9
OBLIEE KOJIMYECTBO YACOB I1IO 102 20

IMIPO'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHHKA

®dwusuka, 9 knacc/lepermkun .M., I'yrauk E.M., UBanos A.U., [TerpoBa M.A., AKuroHepHOE 00IIECTBO
«3parenscTBO «lIpocBemiennen;
Beenure cBOil BapuaHr:

METOAHYECKHUE MATEPHAJIbI 1JIS1 YYUTEJIA

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://www.yaklass.ru/
Ludpposas naboparopus mo ¢pusuke. Ob6opynosanme nenrpa «Touka pocta»



MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHHE OBPA30OBATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYAOBAHHE

OBOPYJIOBAHME JIJISI TPOBEJEHUASA JIABOPATOPHBIX, TIPAKTHYECKHX PABOT,
JEMOHCTPAIIUIA



