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Paboyas mporpamma no (u3rke Ha ypoBHE OCHOBHOTO 00I1Iero 00pa3oBaHMs COCTAaBICHA HA OCHOBE
TpeboBanwmii k pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus, mpeacTaBieHHbIX B DeeparbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTe
OCHOBHOTO 00111ero obpa3oBanusi, [[puMepHO#t mporpaMMbl BOCIIUTAHUS, METOIUYECKUX PEKOMEH AU 110
CO3aHMIO B (DYHKITMOHUPOBAHUIO B OOIICO0Pa30BATEIBHBIX OPraHU3AIUAX, PACTIONOKEHHBIX B CEITLCKOM
MECTHOCTH M MaJIbIX TOPOJIax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKON
HarpasJieHHocTel ot 25.11.2022 ¢

MHHOACHUTEJIBHASA 3AIINCKA

CopeprkaHue mporpaMMbl HaIlpaBJIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIUIo U3y4YeHUs! PU3UKU Ha IEeSITeIPHOCTHON OCHOBE. B Hell yunTHIBalOTCSI BO3MOKHOCTH MIPEAMETa
B peanuzauun TpedoBaHuil ®I'OC OOO k maHupyeMbIM JUYHOCTHBIM M METAIIPEIMETHBIM pe3yabTaTaM
o0yueHus, a TaKkKe MEKIPEIMETHBIE CBSA3U €CTECTBEHHOHAYYHBIX YUEOHBIX ITPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA «®U3UKA»

Kypc pusuku — cucrtemoobpasyromuii yiss eCTEeCTBEHHOHAYUHBIX YU€OHBIX MPEAMETOB, TOCKOIBKY
(bu3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SBJICHUM, H3ydaeMbIX XUMHEH, OHoJIoruel, acTpoHoMuei
u ¢usnueckoil reorpadueit. @u3znka — 3TO MPEeAMET, KOTOPHII HE TOJILKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAyYHYIO0 KapTUHY MHUpPa, HO U IPEJOCTaBIsieT HanboJee sicHble 00pa3iibl IPUMEHEHHUS! HAyYHOTO
METO/Ia MO3HAHHUS, T.€. ClI0c00a MOIy4eHUs TOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, ¢pusnka — 310
IIPEIMET, KOTOPBIN HapsALy C IPYTMMH €CTECTBEHHOHAYyYHBIMH IIPEIMETaMHU JOJDKEH JaTh NIKOJIBHUKAM
IpeJCTaBIeHUE 00 YBIEKATEIbHOCTH HAYYHOTO CCIIEI0OBaHMS U PAOCTH CAMOCTOSATEIBHOTO OTKPBITUS
HOBOTO 3HAHMSL.

OnHa U3 TIIaBHBIX 337124 GU3UYECKOT0 00pa30BaHus B CTPYKType 0011ero o0pa3oBaHus COCTOWT B
(OpMUPOBAHHU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M HHTEpEca K HayKe y OCHOBHOW MacChl 00ydJaromuxcs,
KOTOpPBIC B TAJIbHEHIIIEM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax nesrenbHocTH. HOo HEe MeHee
BaXHOH 3a/1a4eil SBJSCTCS BBISBICHHE U IMTOATOTOBKA TATAHTIIMBBIX MOJIOBIX JTFOJICH JUTS TPOIO0IDKEHHS
o0pa3zoBaHus U JadbHEHUIIEH MPOPECCHOHATLHON JICATEIILHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCIICIOBAaHUI U CO3JJAaHUH HOBBIX TeXHOJOTHA. COTIaCHO MPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
omnpeneneHuto, EctecTBeHHOHayYHast IPaMOTHOCTB — 3TO CIIOCOOHOCTH YEJIOBEKA 3aHUMAaTh aKTUBHYIO I'PaXK-
JTAHCKYIO TO3HIIMIO TI0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBCHHBIMU HAYKaMH, U €TO
TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHO TpaMOTHBII YEIOBEK CTPEMHUTCSI
y4acTBOBATh B apI'YMEHTHPOBAHHOM OOCYKICHUU PO OIIEM, OTHOCSIIUXCS K €CTECTBCHHBIM HayKaM U
TEXHOJIOTHUSM, YTO TPEOYET OT HETO CIICIYIOUINX KOMIIETECHTHOCTCH:

— HAayY4YHO O0OBICHATH SABJICHUSA,
— OIICHUBATh U IOHHUMAThb 0COOEHHOCTHU HAay4YHOI'O UCCIICAOBAHU,
— HHTCPIPETUPOBATE JAHHBIC U UCTIOJIb30BATH HAYYHBIC NOKA3aTCIIbLCTBA JI MOJIYYCHHUA BBIBOJOB.

N3yuenne pu3nku cnocoOHO BHECTH pellarolinil BKIaJ B JOPMHUPOBAHNE €CTECTBEHHOHAYYHOM
I'PaMOTHOCTH 00YYaIOIIUXCS.

HEJIX U3YUYEHHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Lenu n3ydyenus (pU3MKKU HA ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus omnpeseneHsl B Konuenimm
npernoaaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanum,
peaTn3yoX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHON pemiennemM Kosuternn
MunucrepceTBa npocserienus: Poccuiickoit @eneparyu, npotokoi ot 3 aekadps 2019 r. Ne ITK-4BH.



Lenu n3ydenus: GU3MKU:

— TpUOOpeTeHNEe HHTEPECa U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YUEHHUIO TPHPOJIBL,
pa3BUTHE WX MHTEJUIEKTYAIbHBIX H TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC HpeI[CTaBJICHI/Iﬁ O HAYYHOM MCTO/JIC TO3HAHUSA U (bOpMPIpOBaHI/Ie HCCICA0BATCIILCKOT'O
OTHOIICHUA K OKPY’KArOIIM SBJICHUSM



— (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOSHHS MAaTEpUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaHue MPEACTABICHUN O pOJIH (PU3UKY JIUISI Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH;

— pa3BHUTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpoeccCHoHaIbHOM NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY 00Y4YEHHUIO B 3TOM HAIIPABIICHHH.

JlocTmkeHue ITUX 1eIIei Ha yPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHusi 00eCIeunBacTCsl peIicHHEM
CIIETYIOLIHX 3a/1a4:

— MpHOOpETEHUE 3HAHUH O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYCCKHX, TCIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMMCHIBATH U OOBSACHATH (PU3MUECKHE SIBJICHUS C UCTIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB pEeIIeHUs MPOCTEUIINX paCUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUH HaOII0AaTh NPUPOIHBIE SBICHUS U BBHIIOJIHSATH OIBITHI, JIJAOOpATOPHBIE PA0OTHI U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX PHUOOPOB;

— OCBOCHHE MPUEMOB PaboThI ¢ nHPOpMaIen GU3NIECKOTO CONePIKaHUsI, BKIIOYask HH()OpPMAIHIO O
COBPEMEHHBIX JOCT)KEHUAX (PU3UKH; aHAIU3 U KPUTHYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

— 3HAKOMCTBO €O cepamu mpodecCuOHATBHOM IEeATETLHOCTH, CBI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBrmM ¢ PI'OC OOO dusuka sBiuseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oburero o6pazoBanus. JlanHas mporpaMmMa npeaycMaTpiuBaeT uyueHue pusuku Ha 6a30BOM ypoBHE B 9
Kkiacce B 006éMe 102 yaca mo 3 4aca B HEIEIIO.



COJAEPKAHUE YYEBHOT' O ITIPE/IMETA

Pa3zgen 1. Mexanndeckue iBJICHUSA

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOTO
JNBUKEHUs. PaBHOMEPHOE IPSMOJIMHEWHOE ABIKeHUE. HepaBHOMEPHOE PSAMOJIMHENHOE JBUKECHUE.
CpenHsiss 1 MTHOBEHHAsI CKOPOCTD TeJla IIPU HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHoyckopeHHOE npsiMosInHeHoe BkeHne. CBoOoaHoe nagenue. Onwitel ["amumnes.
PaBHOMEpHOE ABIKEHUE TIO OKPYKHOCTH. [lepro u yactora oOpanienus. JIMHeWHas U yriioBasi CKOPOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

IIepssiii 3axk0oH Hprotona. Bropoi 3akon Hetotona. Tperuit 3akon HerotoHa. [TpuHiun cynepno3unun
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHust: cujia TPeHHs CKOJIbKEHUS, CHIJIa TPEHUS TIOKOSI, IPYTrUe BUJIbI
TpEHHUSL.

Cuna TSDKeCTH M 3aKOH BCEMHPHOTO TATOTCHHUS. Y CKOpEeHUe CBOOOHOTO TajieHus. J[BIKeHNe TUTaHeT
Bokpyr Cousniia (MC). [lepBas kocMudeckasi CKOpocTb. HeBECOMOCTD U TIeperpy3Ku.

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

Nmnynsc tena. U3menenne nmiynbea. IMmynbsce cuibl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE
newkenue (MC).

Mexannyeckast pabota 1 MOIIHOCTb. PaGoTa cui TskecTu, ynpyrocTtu, TpeHust CBs3b SHEPruu U paboThl
IToTeHumanpHas 3HEPIrys Teja, MOJHATOrO HAJl MIOBEPXHOCTHIO 3eMiH. [loTeHIManpHas SHEPrus C:KaTou

npyxunbl. Kunetnueckas sneprusi. TeopeMa 0 KHHETUYECKOW SHEPrun. 3aKOH COXPAaHECHHSI MEXaHUYECKOH
SHEepruu.

Hemoncmpayuu

Habmonenne MmexaHM4ecKoro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETa

CpaBHeHHE MyTel U TPACKTOPHIl IBUYKEHHS OTHOTO U TOTO e Tella OTHOCUTEIBFHO Pa3HbIX Tell 0TCUETa
N3mepenue cKOpoCcTH U YCKOPEHHUSI IPSMOJIMHEITHOTO IBUKEHUS

HccnenoBanue Mmpu3HAKOB PaBHOYCKOPEHHOIO JIBIKEHUS

M

HaGnronenue aBrXeHUs Teja Mo OKPY>KHOCTH

6. HabGmoieHne MexaHM4YEeCKUX SIBJICHUM, TPOUCXOAAIINX B cucTeMe oTcuéTa «Tenexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOnHeTa (GU3UKU

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl Tejla U ICUCTBYIOLIEH Ha HETO CHUJIbI

8. HalGmroneHne paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TEI

9. M3mMeHeHue Beca Telna Mpu YCKOPEHHOM JBHYKEHUU

10.Ilepenaua uMiynbca Opyu B3aMMOJAEHCTBUU TEN

11.ITpeoOpa3oBanHus SHEPTUH MPU B3aUMOACHCTBUU TEIN

12.CoxpaHeHue uMIyabca Mpu HEYNIPYroM B3auMOACHCTBUU

13.CoxpaHeHue UMITyJIbCa IPU aOCOTIOTHO YIIPYTrOM B3aUMOACHCTBUU

14.HabnroieHre peakTUBHOTO JBIKEHUS

15.CoxpaHeHre MexaHHYeCKON YHEPTHH MTPH CBOOOTHOM IMaJICHUH

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBHKEHUHU Tela MO ASUCTBUEM MPYKUHBI

Jlabopamopusie pabomot u onvimul

1. KOHCprHpOBaHI/IC TpaKTa IJId pa3roHa u JaJIbHEHIIIETO PaBHOMCEPHOI'O IBUKCHHA IApHUKa WA
TCICKKHU

2. OHpCI[CJ'ICHI/IC CpCI[HCﬁ CKOPOCTHU CKOJIbXXCHUA 6pyc1<a HJIN IBUKCHUA IIapUuKa 110 HaAKJIOHHOM



TUIOCKOCTH

3. Ompenenenue yCKOpeHHS TeJa IPU PaBHOYCKOPEHHOM JIB)KCHHH 110 HAKJIIOHHOH MJI0CKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPHU PABHOYCKOPEHHOM JBMKEHUU 03 HayaJIbHOM
CKOpPOCTH

5. TlpoBepka runoTe3bl: €Cly Ipy PABHOYCKOPEHHOM JIBI)KEHUH 0€3 HauaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psiJT HEUETHBIX YMCEN, TO COOTBETCTBYIOIIHNE MTPOMEXYTKHA BPEMEHHU OTUHAKOBEI

6. VccnenoBaHne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIIBl HOPMAJIBHOTO JIaBJICHUS

7. Onpenenenne K03PpPUIUEHTA TPEHUS CKOJIbKEHUS

8. Omnpenenenue xECTKOCTH MPYKUHBI

9. Ompenenenne pabOThl CUIIbI TPEHUS ITPU PABHOMEPHOM JABM)KEHHUU TeJja 10 TOPU30HTAIBHOMN
MTOBEPXHOCTH

10.0Onpenenenrie pabOThl CHIIBI YIIPYrOCTH MPU TMOABEME T'py3a C UCIOIH30BAHHEM HETOIBUKHOTO U
MTOJIBUKHOTO OJIOKOB

11.M3yyenne 3aKkoHa COXpaHEHUS DHEPTUN

Pazgen 2. Mexannyeckune K0J1e0aHUA U BOJHBI

KonebarenbHoe apmxkenrne. OCHOBHbIE XapaKTEPUCTHUKU KOJIEOaHUMN: IEPHOJ, YacToTa, aMILIUTY/a.
Maremaruueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliienue sHeprun npu Koiae0aTeIbHOM JABHKEHHH.
3aryxatomue kojebanus. BerayxaeHnsie kosebanus. Pesonanc. Mexanndeckue BosHbl. CBOMCTBA
MeXaHU4eCKUX BOJH. [Ipo noapHBIE M TonepedHbIe BOIHBL. [[JIMHA BOJIHBI U CKOPOCTH €€ paclpOCTPaHEHHU .
MexaHudeckne BOJHBI B TBEPIOM Teie, cericMuueckue BosHbI (MC).

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(dpa3Byk u yapTpa3ByK.

Hemoncmpayuu

1. Habmronenue kosiebaHui TEI MO ISUCTBUEM CHUIIBI TSHKECTH M CHUTBI YITPYTOCTH
2. Habmonienue kosebaHui Tpy3a Ha HUTH U Ha TIPYKHUHE

3. HabGmronenne BBIHYKIEHHBIX KOJIeOaHUN 1 pe30HaHCa

4. PactipocTpaHeHHe MPOJI0JIBHBIX M MIOTIEPEYHBIX BOJIH (HA MOJICIIH)

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUUYECKUI pPE30HAHC

Jlabopamopnuie pabomut u onvimal

1. Ompenenenue 4acToThl U Mepro/ia KojaeOaHu MaTeMaTHYeCKOTO MasiTHUKA

2. OmnpeneneHue 4acTOThI U MEPHOJIa KOJIeOaHHH MPYKHHHOTO MasgTHHUKA

3. UccnenoBanue 3aBUCMMOCTHY TIEpH0ia KOIeOaHUI MOIBEIIEHHOTO K HUTHU Tpy3a OT AJUHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH NIepHoa KojaebaHui MPyKMHHOTO MasiTHUKa OT Macchl Ipy3a

5. [IpoBepka HE3aBUCUMOCTH TMepHOa KoJebaHuii rpy3a, MOABEHICHHOTO K HUTH, OT MacChl rpy3a 6.
OnBIThI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh TIEpH0ia KoeOaHu MPy)KUHHOTO MasiTHUKA OT MacChl rpy3a u
AKECTKOCTHU MPYKUHBI

7. U3mepeHune ycKOpeHus cBOOOTHOTO MaJACHUS

Pa3nes 3. DiieKTpPOMarHuTHOE 10JIe U 3JICKTPOMATHUTHBIE BOJIHbI
DNEKTPOMAarHuTHOE MoJje. DIEKTPOMarHUTHbIE BOJIHBI. CBONCTBA 311EKTpOMAarHUTHBIX BOJIH [lkana
JIEKTPOMAarHUTHBIX BOJIH. Vcrnionp30BaHNe 271€KTPOMAarHUTHBIX BOJIH AJIs1 COTOBO CBSI3H.

3J'ICKTpOMaFHI/ITHa${ npupoaa CBCTa. CKOpOCTB cBeTa. BoTHOBBEIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CpoiicTBa 2IEKTPOMArHUTHBIX BOJIH
2. BonHOBEIE CBOICTBA CBETA



Jlabopamopusie pabomot u onvimul

1. 3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO Tesie(oHa

Pasnen 4. CBeToBbIe sIBJICHUSA
JlygeBas monienb cBeta. Mictounuku ceta. [IpssmonuneiiHoe pacnpoctpaneHue cBera. 3armenus CoyHIa u
Jlynbl. OTpakenue cBeta. [nockoe 3epkaiio. 3aKOH OTpakeHUS CBETA.

[Mpenomiienne cBeta. 3aKoH npesioMyeHus cBeTa. [loHoe BHYTpeHHEee oTpakeHue cBera. Mcrnonp3oBanue
IMOJIHOT'O BHYTPCHHET'O OTPAKCHUSA B OIITUICCKHUX CBETOBOJAX.

Jlunza. Xox mydedt B muH3e. OnTudeckas cucreMa goroanmnapara, Mukpockorna u reneckona (MC). a3
KaK ONTHYECKasi CUCTeMa. bIM30pyKOCTh U TAIbHO30PKOCTb.

Pasnoxxenune 6enoro csera B criekTp. OnbiTel HploToHa. ClioskeHHe CrieKTpasIbHBIX IBETOB. Jucnepcus
CBETA.

Jemoncmpayuu
1. IlpsMonuHENHOE paclpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300pakeHN B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienne ceera.

OnTHYecKui CBETOBO/I.

Xon mydeid B coOuparomieit JuH3e.

XoJ1 ny4yer B pacCenBarollen JIMH3E.

® N kWD

[Tonydyenune n300paskeHU C TOMOIIIBIO JTHH3.

9. Ipunnun aeiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
10.Monenn riaza.

11.Pa3nosxenue 6enoro cBeTa B CIEKTP.

12.ITonyueHue 6emoro cBeTa Mpu CI0KEHUN CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimal
1. UccnenoBanue 3aBUCUMOCTH yIJia OTPa)KEHUSI CBETOBOTO JIyya OT yIJjia MaJeHHsl.

2. N3ydyeHue xapakTepuUCTHK N300pakeHHsl MPeIMETa B IUIOCKOM 3epKaJie.

3. HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH YyIJIa IMPEIOMIICHUA CBETOBOI'O Jiy4da OT yrjia NnaacHus Ha rpaHule
«BO3AYX—CTCKIIO».

4. TlonydeHnue n300paKeHH ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI
5. Onpenenenue (GOKYCHOTO PacCTOSTHUSI M ONTHYECKOM CHIIBI CO OUpAIONIeil TNH3BI.
6. OMBITHI IO PA3NI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONBITHI IO BOCIIPHATHIO IBCTA IIPCIMCTOB IIPHU UX Ha6J'IIOI[CHI/II/I 4epe3 IBCTOBLIC (1)I/IJ'II>prI.

Pa3pen 5. KBaHTOBLIC SIBJICHUS

OnbIThI Pe3ep(1)0pna U IJIaHETapHasa MOACIIbL aTOMaA. Mogenp aToma Bopa. I/ICHYCKaHI/Ie U IIOTJIOMICHHUC
cBeTa atomoM. KBaHThl. JInHEeHyaTEIe CIICKTPBI.

PannoakTUBHOCTE. A.]'Ibq)a, ocTa u raMMan3JIydCHH . CTpOGHI/Ie AaTOMHOT0 s1pa. HYKHOHHaH MOACIb
ATOMHOTO s1pa. H30TOMEL.

PannoakTuBHBIE MMpEeBpaIICHUA. HCpI/IOJI nojiypacnaga arTOMHBIX A1CP.

Snepnsle peakuyy. 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOTO YKCEl. DHEPIHs CBSI3U aTOMHBIX SAEP.
CBs3b Macchl M 3Heprud. Peakiuu cuntesa u nenenus saep. Mcrtounnku sneprun Comnnia u 38€31 (MC).
Snepuas sHepreTuka. JleficTBUS paloaKTUBHBIX U3JIyuYeHHUH Ha kxuBble opranu3Mel (MC).

Jemoncmpayuu



1. CexTpbl U3I1y4eHUs U TOTJIOIIECHHUSL.

2. CexTpbl pa3IndHbIX ra30B.

3. CnekTtp BoJOpoOaa.

4. HaGmroneHnue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOMIUX U3ITyYCHHH.

6. Perucrpanus u3iaydyeHus NpUpoOJHbIX MUHEPAJIOB U IPOJIYK TOB.

Jlabopamopnuie pabomul u onvimal

1. HabGnroreHue CIUTOMIHBIX M IMHEWYATHIX CIIEKTPOB U3TyUEHHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHHNE SHEPTHU YACTHIIBI IT0 TOP MO3HOMY IyTH (110 poTOrpadusim).
3. V3mepenue painoakTUBHOTO OHA.

IloBTOpHUTEIHLHO-00001AKOIIUI MOLYIb

[ToBTOpHUTENBHO-0000IIIAIOIINIT MOTYJIb PETHA3HAYEH TSI CHCTEMATU3AIUN U 0000IIEHUs TPEAMETHOTO
COJIep’KaHuUs U OTIbITa JIESATEIIbHOCTH, TPUOOPETEHHOTO MPHU U3YUEHUH BCETO Kypca (PU3UKH, a TaKkKe JIs
noAroToBKH K OCHOBHOMY rOCyJapCTBEHHOMY AK3aMeHY MO (pu3uke a1 00ydyaromuxcs, BIOpaBIINX 3TOT
y4eOHBIN MpeIMET.

[Ipu n3ydeHnu JaHHOTO MOAYJISl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI €SI TEIBHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYNBACTCS TOCTHKEHHUE MPEIMETHBIX U METANPEAMETHBIX TJIAHUPYEMBIX PE3YIbTATOB
0o0y4eHus1, GOpPMHUPYETCsI €CTECTBEHHO-HAyYHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB MCCIICTOBAHMS
SIBJICHUH TIPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATD (PU3NUECKUE SBICHUSI, IPUMEHSISI
MOJTyY€HHBIC 3HAHUS, PENIATh 3a/1a4M, B TOM YHCJI€ KAYECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIHATBEHO AESTENHOCTHBIN XapakTep JAaHHOTO pa3zelia pealn3yercs 3a CU€T TOro, YTo yJaliuecs
BBITIOJIHSAIOT 33JJaHUsl, B KOTOPBIX UM MpeiaraeTcs:

— Ha OCHOBE MOJY4YCHHbIX 3HAHUM PacroO3HaBaTh U HAYYHO OOBACHSTH (PU3NUECKHE SABICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;

— HCIIOJI30BaTh HAYYHBIC METOAbI HCCIICJ0BaHUA (1)I/I3I/ILI€CKI/IX }IBHeHﬂﬁ, B TOM YHUCJIC IJIs1 IIPOBCPKU
THUIIOTE3 U NNOJIYYCHUA TCOPETUICCKHUX BHIBOAOB,

— OOBACHATH HAay4YHbIC OCHOBBI HanboJIee BaXKHBIX ,Z[OCTI/I}KGHI/II\/'I COBPEMCHHBIX TeXHOHOFHﬁ,
HaAImpuMeEp, IPpakKTUICCKOro MCII0JIb30BaHUA PA3JIMYHBIX HCTOYHUKOB SHEPIru Ha OCHOBEC 3aKOHA IIpE-
Bpalll€HUA 1 COXPaHCHHUA BCECX U3BCCTHBIX BUJIOB DOHEPI'HH.

Ka)KI[aSI M3 TCM JaHHOT'O pa3aciia BKIOYACT SKCIICPUMCHTAIIBHOC UCCIICIOBAHHUC 0606H_18.IOH_ICFO
XapakKTepa. Paznen 3aBCPLIACTCS ITPOBCACHNECM JMArHOCTUYECKOMN U OLIEHOYHOM pa6OTBI 34 KypC OCHOBHOH
IIKOJIBI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

Nzyuenne ¢pusuku B 9 Kj1acce HAMpaBJICHO HA JOCTHIKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe 6ocnumanue:
— TpOSIBIIEHUE HHTEpPECa K NCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (PM3UUECKON HAYKH;

— LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6Ho-nHpagcmeennoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO -3HAYMMBIX U ITHUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JIOCTHKEHUIN PU3UKH;

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbBHOCTHU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCHPHUATHE ICTETUYECKUX Ka4eCTB GU3NYECKON HayKH: €€ rapMOHUYHOTO MMOCTPOEHHUS], CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON NESTEbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTH 0OE30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTHU IMPaBHJI OE30MIACHOTO MOBEJICHUSI HA TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM U TEIJIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MIpaBa Ha OMIMOKY U TaKOro e MpaBa y

APYroro 4€joBEKa.

Tpyooeoe eéocnumanue:
— aKTHBHOE Y4acTHE B PELICHUH NPAKTUYECKUX 3aJau (B paMKaxX CEeMbH, ILIKOJIbIL, TOPOAa, Kpast)
TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U (PU3NUECKHUX 3HA

HUN;— WHTEpeC K MPaKTHUYECKOMY H3y4eHHUIO TIpodeccuil, CBsI3aHHBIX C (PU3UKOIL.

Ixonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘ICCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKp}I)KaIOH_[eﬁ
CpCabl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUI IJIsI OKp}I)KaIOH_[eﬁ

CpeAbl;— OCO3HAaHHC r100aJIbHOTO XapaKTepa 3SKOJOTHYCCKUX HpO6JICM HHyTeﬁ HUX pCHICHUA.

Aoanmauusa 00yuarouiezoca K U3MeHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOUL CPedbl:—
MOTPeOHOCTH BO B3aUMOICHCTBUY MPHU BHIMOTHEHUH UCCIIEIOBAHUN U MIPOSKTOB (PU3UIECKOM
HAMPaBJIEHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeITeIbHOCT;

— HOTpC6HOCTL B (I)OpMHpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCJIC (I)OpMy.]'IHpOBaTB nacu, IOHATHA,



TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE JCPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00nacTu pu3mku;

— IJJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PH3UUYCCKUX 3HAHMIA,

— CTpeMJICHUE aHATTU3UPOBAThH U BBISIBIIATH B3aMMOCBSI3H IPUPOJIbI, 0OIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIOIh30BaHUEM (PU3UYECKIX 3HAHUM;

— OIICHKA CBOUX JICHCTBUH C YIETOM BIMSHUS HA OKPYKAIOIIYIO CPETy, BOSMOXKHBIX I'JI00aTBHBIX

HOCJIEACTBUH.

METAINIPEAJMETHBIE PE3YJIbTATHI
YHUBepcabHbIC IO3HABATEIHHBIC JCHCTBUS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBIICHUH ),
— yCTaHaABJIMBATh CYIICCTBCHHBIN MPHU3HAK KIaccU(DUKAIIMK, OCHOBAHHUS JUTSI 000OIICHUS U CPAaBHEHUS;
— BBISBIIATH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMaTPUBACMBIX (haKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUECKUM SBIICHUSIM;
— BBIABJIATH PUIHHHO-CIICJCTBCHHBIC CBS3H MTPH M3YYCHUN (PH3UUICCKHUX SBJICHUH H MTPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX ¥ HHIYKTHBHBIX YMO3aKIIOUCHHIA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYHH;
— CaMOCTOSTEIHHO BBIOMPATh CIIOCOO pemieHus yaeOHol pu3ndeckoii 3a1auu (CpaBHEHNE HECKOIBKUX
BApUAHTOB peIlIeHNs], BEIOOp Hanboee MOAXOSIIETO ¢ YYETOM CaMOCTOSATENbHO BbIIETICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oelicmeus:
— HCTOJIL30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMUSI;
— TPOBOJMTH IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IIAHY OTIBIT, HECIOXKHBIN (PH3NUECKUI
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PHU3NYECKOTO SBJICHHUS,;
— OILICHMBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJI€ UCCIICIOBAHHUS
WJTU DKCIIEPUMEHTA;
— CaMOCTOATENbHO (OPMYIUPOBATH 000OIIEHHUS U BEIBOBI 110 PEe3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHH, OIIbITA, UCCIIENOBAHMA;
— TMPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIIEE pa3BUTHE (PU3HUECKHUX MTPOIIECCOB, a TAK)KE BBIJIBUTaTh

MMpEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:
— TPUMEHSTH PA3JINYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIpOChI IIPH MOUCKE U 0TOOpE MHPOPMALIUU UITH
JAHHBIX C YYETOM IpPEeII0’KEHHON yueOHOH (r3nuecKoil 3a1auu;
— aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIMIO PA3IMYHBIX BUI0B U (hopMm
IIPE/ICTaBIICHMS;
— CaMOCTOSTENIbHO BRIOMPATh ONTUMAJIBHYIO (POPMY MpeCcTaBIeHNs HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HECIIOKHBIMU CXCMaMH, THarpaMMaMi, HHOM rpa(pm(oﬁ n ux KOM6I/IH3.I_II/I}IMI/I.

YHuBepcaabHble KOMMYHUKATUBHBIC IEWCTBUS



Obwenue:

— B X0Jie 00CY)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIa00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIPOCHI IO CYIIECTBY 00CYX/TaeMO TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC Ha pEIICHUE 3a7a9d U
noiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHS C CY)KJICHUSIMH JPYTUX YYaCTHUKOB JIajiora, 0OHapy>KUBaTh
pasiiniaue u CXoACTBO HO3HHHI>1; BBIPAXKAThb CBOIO TOUYKY 3pCHHUA B YCTHBIX U IIMCbMCHHLIX TCKCTAX;
MyOJIMYHO TPEACTABIIATH PE3YJIbTAThl BBIIIOJHEHHOTO (PH3UYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCTIEI0BaHUS, TIPOEKTA).

CoemecmHuasn deamenbHoCmb (COMPYOHUYECHE0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ HHAUBUIYaTbHON PabOThI MPU PEIICHUN
KOHKPETHOM (pu3nyeckoit mpoOiemsr;

— IMPpUHHUMATh OCINU COBMECTHOH ACATCIIBHOCTH, OPraHU30BbIBATH JICI\/'ICTBI/H[ o €€ JOCTHKEHUIO:

pacrmpeiensaTh poyik, 00CYX1aTh MPOIECCHl U Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATh CBOIO 4aCTh pa6OTLI, AOCTHUTrasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOCEMY HAIIPABJIICHUIO U
KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C ApYruMH YICHAMHU KOMaHAbI;

— OIICHMBATh KAYECTBO CBOETO BKJIJa B OOMINN TPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YYACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA
Camoopzanuzayus:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYalUsIX, TPEOYIOMINX TSl peleHUus PU3NIECKUX
3HAHHI;

— OPUEHTUPOBATHCS B PA3JIUYHBIX MOJX0AaX MPUHATUS PEIICHUN (MHIUBUIYAIbHOE, IPUHATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIoif);

— CaMOCTOSITEJILHO COCTAaBJIATh aJITOPUTM pelieHus] GU3NYECKOM 3a/1a4u WK TUIaHa UCCIIEAOBAaHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh MpeAaracMbie
BapUAHTHI PEIICHUM;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (pegpnexcusn):
— JlaBaTh a/ICKBAaTHYIO OLIEHKY CUTYallUU U MPEIaraTh MjaH €€ U3MEHEHUS;

— OOBSCHATH NPUYMHBI JOCTHKEHHS (HETOCTH)KEHUS) pe3yIbTaTOB JESITEIbHOCTH, JaBATh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBHI B ICATCIBHOCTD (B TOM YHMCJIC B XO/JI BBIIIOJTHCHU (1)I/I3I/I‘IGCKOI"O HUCCICIOBaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'ILCTB, HN3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTAHOBJICHHBIX OI_HI/I6OK,
BO3HHKIIINX prI[HOCTCﬁ;

— OILICHUBATb COOTBCTCTBUC PE3YyJibTaTa LCJIN U YCIIOBUIM.
3M014u0HaJleblﬁ UHmeieKkm:

— CTaBUTh ce0s Ha MECTO APYroro 4cjioB€Ka B XOJC CIlopa WK JUCKYCCHUU HAa HAYUYHYIO TEMY,
IMOHUMATb MOTHUBLI, HAMCPCHHA U JIOTUKY APYyIroro.



Ilpunamue ceéa u opyzux:

— TpU3HABaTh CBOE MMPABO Ha OIIMOKY MPH pelIeHUH (PU3MUYECKHX 33/1a4 UM B YTBEP)KICHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y 00OYJArOIINXCS
YMCHHM:

— MHCIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MATEPUAIbHASA TOUYKA, TPACKTOPHsL, OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMKEHUS, eopmanust (ynpyras, ImiiacTudeckas), TpeHHe, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COIIOTHO TBEPIOE TEJIO, LIEHTP TAKECTH
TBEPOrO Tela, pABHOBECHE; MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTD,
CHEKTpPbI UCIIYCKaHUs U MOTJIONIEHHUS; albda, 6eTa 1 raMMa-u3Iy4eHUsl, U30TOIbI, siIepHasi SHEPTreTUKa;

— pa3nuyaTh SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE BUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHHUE, CBOOOHOE NaJICHNE TeJl, pPABHOMEPHOE JABMKEHUE 110
OKPYXHOCTH, B3aMO/JICHCTBHE TeJl, PEaKTUBHOE JIBUKEHUE, KOJIeOaTeIbHOE ABIKEHHE (3aTyXarole u
BBIHYX/ICHHbIE K0JIeOaHMs), pE30HAHC, BOJHOBOE JIBH)KEHUE, OTPaKEHUE 3BYKa, MPSIMOJIMHEWHOE
pacrpocTpaHeHHe, OTpaKeHUE U NPEIOMIICHHE CBETA, MI0JTHOE BHYTPEHHEE OTPa’KEHHUE CBETA,
pasyoxeHue 0enoro cBera B CIIEKTpP U CIIOKEHHE CIEKTPAIbHbIX I[BETOB, IUCIIEPCHS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIEKTpa U3JIy4eHNUs1) 110 ONUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

— pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (U3NYECKUX SIBICHUN B OKpY)KaolleM MUpe (B TOM YHciie
(buznueckue SBICHUS B IPUPOJIE: MPUIUBHI U OTIUBBI, ABMKeHUE Tu1aHeT CoJIHEYHON CUCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE,
ceiicMHuYecKue BOJIHBI, IIyHaMH, 3X0, [[BETa TeJl, ONTHYECKHE SABJICHUS B IPUPOJIE, OUOJIOTHUECKOE
JecTBHE BUAUMOTO, YIbTPAPHOIECTOBOIO U PEHTTEHOBCKOTO U3ITyYeHUIl; €CTeCTBEHHBIH
paavoaKTUBHBIN (POH, KOCMUYECKUE JTy4U, PaIMOAKTUBHOE U3ITy4YEeHUE MPUPOTHBIX MUHEPAJIOB;
JeCTBHE PaJMOAKTUBHBIX U3ITyYCHHUI Ha OpraHU3M YeJIOBEKa), IPU 3TOM IEPEBOAUTDH MPAKTHUYECKYIO
3a/1auy B y4eOHYIO, BBIACTSATH CYIIECTBEHHbBIE CBOWCTBA/IPU3HAKU (DU3MUECKUX SBICHUM;

— OIUCBIBATh U3YUYEHHbIE CBOMCTBA Te U (PU3UUECKUE SIBIICHUS, UCIIOJIB3Ysl (PU3HUECKIE BETUUNHbBI
(cpenHsis 1 MTHOBEHHAsi CKOPOCTb Tella IIPU HEPAaBHOMEPHOM JIBM)KEHUU, YCKOPEHHUE, ITepeMELCHHE,
IyTh, YTJI0Bask CKOPOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOHOTO
[1a/IeHUs, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYECKask padoTa U MOIHOCTh, TOTEHIIMAJIbHAS
SHEPrus Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, TOTEHIIMATIbHAS SHEPT U CXKATON IPY’KUHBI,
KUHETHYECKasi SHEPTHs, MOJIHAsI MEXaHUYeCcKasi SHEPTUs, epro] U 4acToTa KoJeOaHH, UTMHA BOJIHBI,
I'POMKOCTbH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, OKa3aTesb IPEOMIICHUS CPEIbl); IPU ONUCAHUH
MIPABUIILHO TPAKTOBATh (PU3NUYECKUN CMBICI UCTIOJIb3YEMbIX BEIMUNH, 0003HAUEHUS U €AUHUIIBI
($U3nYeCKUX BEIHYUH, HAXOAUTh (OPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYUHAMMU, CTPOUTH IPa(UKN N3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

— XapakTepHU30BaTh CBOWCTBA TeJ, (PU3NUECKUE SBJICHUS U MTPOIECCHI, UCTIOIb3Ys 3aKOH COXPAHEHUS
SHEPIrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYIEPIIO3ULIUNA CUJI, TPUHLIUII OTHOCUTEIbHOCTH
I"anunest, 3akoHsl Hpr0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUSI U IPEJIOMJIEHUS CBETA,
3aKOHBI COXPAHEHUS 3apsAA0BOT0 M MACCOBOTO UMCEIl IIPH SIIEPHBIX PEAKLUAX; IIPH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKEHUE;



— OOBSCHATH (PU3UUECKUE MPOLIECCHI  CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BsIC-
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi HAa 2—3 W3YYCHHBIX CBOMCTBA (PM3UUECKUX SBICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEHH;

— pemaTh pacu€THbIE 3a7a4u (OMUPAIOLIUECs Ha CUCTEMY U3 2— 3 ypaBHEHUI ), UCIOJIb3Ys 3aKOHBI U
(hopMyITbI, CBSI3BIBAIOIIHE (PH3MYCCKUE BETUYHHBI: HA OCHOBE aHAIM3a YCIIOBHS 33]JIa4H 3aIMChIBATh
KpaTKOE YCIIOBHE, BBISIBJISITh HEJIOCTAIONIUE HITH H30BITOYHBIC TAaHHBIC, BELIOUPATH 3aKOHBI 1 JOPMYITHI,
HEOOXOIUMBIC JUIS PEIICHUS, TIPOBOJIUTH PACUETHI U OIICHUBATH PEATMCTUYHOCTD MOJTYIEHHOTO
3HAYCHUS (PU3HUYECKON BEITUIHHEI;

— pacClio3HaBaTb HpO6JICMLI, KOTOPBIC MOKHO PCHIUTD IIPHU IMMOMOIITN (1)I/I3I/I‘-ICCKI/IX MCTOIO0B; UCIIOJIb3Yyd
OIMMCAaHUC UCCICAOBAHMs, BEIACIATE IMIPOBEPACMOC IPEAIMOJIOKCHUC, OLUCHUBATL ITPABUJILHOCTD IOPSA KA
IMPOBCACHUA NUCCIICA0OBaHMs, ACJIaTh BbIBOAbI, MHTCPIPETUPOBATDL PE3YIbTATHI Ha6J'IIOI[CHI/II\/JI " OIIBITOB,

— MPOBOAUTH OMBITHI 110 HAOIIOAECHNIO (PU3NUECKUX SIBJICHUM UM PU3NYECKUX CBOMCTB Tel (U3y4eHHE
BTOpOTo 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMs YHEPTUU; 3aBUCUMOCTb I1€pUoia KojleOaHuH
MPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJIbIX KOJIEOAHUH; IPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETa, DA3JIOKEHUE Oeoro CBeTa B
CIIEKTp; M3Y4YE€HHE CBOMCTB M300pa)k€HHUs B IUIOCKOM 3€pKalie U CBOWCTB M300pakeHuUs IpeaMeTa B
coOuparolei JuH3€e; HaOII0AeHNE CIUIONIHBIX U IMHEHUYAThIX CIIEKTPOB U3IYYEHHUS): CAMOCTOSTEIbHO
coOuparh yCTaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMs; OMUCHIBATH XOJI OTBITA U €r0
pe3ynbTaThl, (POPMYIUPOBATH BBIBOBI;

— TPOBOJMTH PU HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHHH, OTIPENeIIsis CpEJHEe 3HAUCHUE
n3MepseMoil BeTMIHUHBI ((POKYCHOE PacCTOSTHUE COOMPAFOIIEH JIMH3BI); 000CHOBBIBATh BHIOOD criocoba
M3MEPEHUS/U3MEPUTEIHHOTO TTPHOO0Pa;

— TMPOBOAUTDH UCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIIMYMH C UCIOJIb30BAHUEM MPSMBIX
M3MepeHul (3aBUCUMOCTh IIyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHON CKO-
pocTtu; neproja KojaebaHuii MaTeMaTHYeCKOTO MasiTHUKA OT JJIMHbI HUTH; 3aBUCUMOCTH yrja
OTpa)XeHMsI CBETa OT yIJia MaJeHHs U yria NpeioMJIeHHs OT yriia Ma/ieHus): IUIaHUPOBaTh UCCIIE0-
BaHHE, CAMOCTOSITENILHO cOOUpaTh YCTaHOBKY, (MKCUPOBATh PE3YJIbTAThI MOTYYEHHOMN 3aBUCUMOCTH
(bu3NyecKuX BEIMYHUH B BUE TaOIUI U TPaHKOB, JIeJIaTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIIEI0BAHUS;

— HPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUMH (CPEAHSIsI CKOPOCTh U YCKOPEHHE Tella PU
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOHOTO MaJeHHUs, )KECTKOCTD MPYKHUHbI, KOAPPUIUEHT
TPEHUSI CKOJIBKEHMS, MeXaHudeckass paboTa M MOIIHOCTb, YACTOTa U MEPUOJI KOJIeOaHH
MaTeMaTH4YeCKOT0 U NPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUjla COOMpPAIOLIEH JIMH3bI, paJAlOaKTHUBHBIH
(OoH): TIIAHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTANIbHYIO YCTAHOBKY M BBIOJIHATH U3MEPEHUS,
cleys NMpEeAI0KEHHON UHCTPYKINNY; BEIYACIIATh 3HAYEHNUE BEJTMUYHNHBI M AHAJIU3UPOBATH MOJTyYCHHBIE
pe3yIBTaThl ¢ YYETOM 3alaHHOM MOTPEIIHOCTH U3MEPEHNUI;

— co00aTh MpaBUiIa TEXHUKU 0€3011aCHOCTH NpH paboTe ¢ 1abopaTOpHBIM 000pyJOBAHUEM;

— pa3jin4aTb OCHOBHBIC IIPU3HAKU N3YYCHHBIX (I)I/I3I/IHCCKI/IX MOJIEIeH: MaTcepHraibHad TOYKaA,
a0COJIIOTHO TBép,[[OC TECIIO, TOYECYHBIN UCTOYHUK CBCTA, JIYy4, TOHKAad JIMH3a, IJIaHCTapHas1 MOACJIb aTOMa,
HYKJIOHHag MOJCJIb aTOMHOTO s/1pa;

— XapaKTCpUu30BaTb NPUHIHUIILI JIencTBUA N3YYCHHBIX HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha UX OIIMCaHHA (B TOM YHUCJIC: CIIMAOMCETP, JATUUKU MOJIOKCHHUA, PACCTOAHUA U YCKOPCHUS, paKECTa,
9X0JIOT, OUYKH, ICPUCKOII, (I)OTOaHHapaT, ONTHUYCCKUC CBCTOBOABI, CIICKTPOCKOIL, JO3UMCETP, KaMepa



Bunbcona), Hcronb3ys 3HAaHUS O CBOMCTBAX (pU3MUYECKUX SIBICHUH U HEOOX0MMBbIe (PU3NYECKHe
3aKOHOMEPHOCTH;

— MHCIOJIb30BaTh CXEMbI U CXEMAaTUYHbIC PUCYHKH U3yYEHHBIX TEXHUUECKUX YCTPOMUCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX IIPOLIECCOB IIPU PELIEHUH YUYEOHO-IPAKTUYECKUX 33/1a4;
ONITHYECKUE CXEMBI IS IOCTPOCHUS U300paKEHUI B INIOCKOM 3€pKajie U cOOMparoIel JIMH3E;

— TPUBOJUTH MIPUMEPHI/HAXOIUTh HH(OOPMAIIHIO O PUMEpPaxX MPaKTHYECKOTO UCTIONb30BaHUS
(bu3HYECKUX 3HAHWI B IIOBCEHEBHOW KHU3HU JIJIsl 0OeCTIeUueHUsT OE30IMaCHOCTH TP 0OpaIieHuH ¢ Iprubo -
pamMu M TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHCHHS 3I0POBbS U COOJIOICHUS HOPM IKOJIOTHUYECKOTO
MOBEACHUS B OKPYKAOLIEH CPELIE;

— OCYIIECTBIATHh MOUCK MHMOPMAIHU (HU3UIECKOTO CoJlep kaHus B ceTu IHTepHET, CaMOCTOSATEIHLHO
hopMyIUpys MOUCKOBBIN 3aMpOC, HAXOIUTH MTYyTU ONPEACIICHUS TOCTOBEPHOCTH MOJTYUeHHOU
“H(pOpMAIIUKU Ha OCHOBE UMEIOIINXCS 3HAHUM U JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

— HCII0JIb30BATh IIPU BHITIOJHEHUH YUEOHBIX 3a/laHUN HayYHO-TIONMYJISIPHYIO JTUTEpaTypy (prU3nuecKkoro
COJIepKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTu VHTepHeT; BIajaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHNS Ha OCHOBE MH(MOpMaLlUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UUYECKOTO COAEepHKaHUsI, MyOIMUYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM
WJIY UCCIIEI0BATENBCKON JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO HCIIOIb30BATh N3yYEHHBIN MOHITUINHBIN
anmapar u3y4aeMmoro pasjena (PM3MKH U COIPOBOXK/IATh BBICTYIICHHE ITPE3EHTALIUEN ¢ yUETOM
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHoBaHMe pa3eioB U TeM KoanyecTBo yacos JNara Buabl gesaTeIbHOCTH Buasl, hopmsl DJIEKTPOHHBIE
n/m | IporpamMmsl H3yYeHHus KOHTPOJIS (uudposbie)
BCEr0 | KOHTPOJIbHBIE | IPAKTHYECKHE obpa3oBaTeJbHbIE
padoTsl padoTsl pecypcsl

Paznen 1. Mexanuveckue siBJeHHS

1.1. | Mexanuveckoe ABHKEHHE H 10 2 AHanu3z 1 o6cykJeHne pasInYHbIX MPUMEPOB MEXaHHYECKOT O JBIKECHNUS; JlaboparopHas http://school-
€1oco0bl ero oNMcaHus O6cysxaeHne rpaHuL IPUMEHHMOCTH MOJCIH «MaTepHalbHAsTOUKaY; pabota; collection.edu.ru/

Onucanne MEXaHMYeCKOTO ABIKESHHS Pa3INYHBIME criocobamu(ypaBHeHue, Tabauna, rpagux); TectupoBanue; https://resh.edu.ru/
AHanu3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX MPOSIBISAETCS OTHOCUTENBHOCTh MEXAHUUECKOTO CamooreHka ¢
JIBUKEHHUS; UCIIOJIb30BAHHEMK
HabnroneHne MeXaHHYeCKOro ABH)KEHHUS Tela OTHOCUTEIbHOPA3HBIX TE OTCUETA; Onenounoro
CpaBHEHHeE My Tel 1 TPaeKTOPHI JIBUXKEHHS OJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HBIX TeI JIHCTaY;
orcuéra;

Ananu3 Texcra ['anunest 00 OTHOCHTENBHOCTH ABMKEHMUS;BBIIOTHEHUE 3aJaHUI 1O TEKCTY
(cMbICTIOBOE YTEHHUE);

Onpezenenue cpeaHeil CKOPOCTH CKONBKEHUS OpycKa MM ABHIKEHHUS [IAPUKA 10 HAKIOHHOM
TJIOCKOCTH;

AHanus u o0cyxkaeHue cnoco6oB MpHONMKEHHOTO ONpe/ieNIeHNs: MTHOBEHHOH CKOPOCTH;
OmnpezeneHne CKOPOCTH PABHOMEPHOTO ABIIKEHHUS (IIapHKa B )KUAKOCTH, MOJIEIH MEKT PHYECKOT0
aBTOMOOMJIS U T. I1.);

Omnpezenenue myTH, IPOiIGHHOTO 3a JAHHBIH IPOMEKYTOK BPEMEHH, H CKOPOCTH Tela 10 rpaduxy
3aBHCHMOCTH Iy THPaBHOMEPHOTO JIBUKEHHUS OT BPEMEHH;

OO6cyk/aeHne BO3MOKHBIX IPHHIMUIIOB AHCTBUSA MPUOOPOB, U3MEPSAIOLMIKX CKOPOCTh (CIIMIOMETPOB);
Brluncinenue nyTu u CKOPOCTH IIPH PABHOYCKOPEHHOM NPAMOJIMHEHHOM JBHXEHUH Tea;
Omnpezenenne IpoifieHHOTO MyTH M YCKOPEHHUs JIBUKEHNUS Tela M0 rpadHKy 3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO HNPAMONMHEHHOTO IBIKEHHS Tella OT BPEMEHH;

Omnpezenenne ycKopeHNs Tena NpU paBHOYCKOPEHHOM JBUKCHUH 110 HAKIOHHON IIIOCKOCTH;
W3mepenne nepnoja 1 4acTOTHl 00paleHHs Teaa 0 OKPYKHOCTH;

Omnpezenenne CKOPOCTH PABHOMEPHOTO JBUKEHHUS TeJa 0 OKPYKHOCTH;

Pemenue 3aza4 Ha onpejieneHne KHHEMaTHIECKHX XapaKTePH CTHK MEXaHUUECKOTO IBHKEHHS
Pa3IMYHBIX BHIOB;

Pacno3naBanue 1 NpHOMIKEHHOE OMHCAHHE PA3INYHBIX BHIOB MEXaHHYECKOTO ABHKCHUS B IPHPOJIE
1 TeXHHKe (Ha IpEMepax cBOOOJHO MAaNalONMIUX Tel, ABHKCHUS )KHBOTHBIX, HEOCCHBIX Tell,

TNOTIATIANTIINIV AnanmaTn v o )




1.2.

B3anmopneiicTBHE TeJ
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HabnroneHue 1 00CyXICHHE OIBITOB ¢ ABIDKEHHEM Tela IIPU YMEHbIICHUHU BIHAHHS APYTUX Tell,
IPENATCTBYIONINX IBIKCHUIO,

Amnanu3 texcra ['anmes ¢ onrcaHueM MBICICHHOTO 9KCIEPHMEHTA, 000CHOBBIBAIONIETO 3aKOH
MHEpPINH; BHIIOIHEHHE 3aJAHUH 10 TEKCTY (CMBICIIOBOE UTCHHUE);

O6cysxaeHne BO3MOKHOCTHU BBIIOTHEHHS 3aKOHA HHEPIUH B Pa3IMYHBIX CHCTEMaxX OTCUETa;
Habnronenue 1 00CyKACHHE MEXaHHYSCKHX SBICHUH, IPOMCXOAIIUX B CHCTEME
orcuéra«Tenexka» Ipu e€ pABHOMEPHOM H YCKOPEHHOM JBI)KEHHH OTHOCHTEIBHO KabuHeTa
(u3nku; JleicTBHS ¢ BEKTOPAaMH CUJI: BBIIOJHEHUE 3aJaHHUIl 10 CIIOXEHHUIO U BHIYUTAHUIO
BekTOopoB; HabmroaeHue u/uin npoBeieHNe ONBITOB, JEMOHCTPHUPY IOIUX 3aBHCHMOCTh
YCKOPEHHUS TeNa OT MPHUIIOKESHHOM K HEMY CHIIBI U MacChl Tea;

AHanu3 1 00bICHEHHUE SIBICHUIT C HCIIOJIB30BaHUEM BTOPOTro 3akoHa HproToHa;

Pemrenne 3aja4 ¢ MCIOIb30BAHNEM BTOPOTO 3aK0Ha HbIOTOHA 1 IpaBHIIa CIIOKEHHUS CHIT;
OnpezeneHue KECTKOCTH MPYIKUHEL,

AHanu3 cuTyalui, B KOTOPBIX HaOMIOJAIOTCS yIpyrue aepopManuy, 1 UX 00bICHEHHe ¢
HCIOJIb30BaHNEM 3aK0Ha 'yKa;

Pemenne 3ajau ¢ ucmonp30BaHNeM 3aKoHa 'yka;

HccnenoBanue 3aBHCUMOCTH CUJIBI TPEHHS CKOJIB)KEHHUS OT CHIIBI HOPMAJIBHOTO JaBICHHS.
OO6cyxaeHne pe3ysIbTaToB UCCIIE I0BAHUS;

Onpezenenue k03D GUIEEHTA TPEHHUS CKOIbKESHHS;

l/l:sMepeHue CHIIbI TpeHl/Iﬂ TTOKOA;

Pemenne 3a1au ¢ HCrOMb30BaHKEM GOPMYIIBI JUIsl CUIIBI TPEHUS CKOBKEHHS

AHaJ’[MS JBHUKECHUSA TECJI TOJIBKO IMOJ ﬂeﬁCTBMeM CHIIBI TSIXKECTH — CBO60}1HOFO naJiCHus,
OObsACHEHNE HE3aBUCHMOCTH YCKOPEHHUs CBOOOIHOTO NaJCHHS. OT MACChI Tella;

O1neHKa BETHYUHBI CHIIBI TATOTEHHS, JeHCTBYIOMEN MeKIy ABYM TelaMu (JUIs pa3HBIX Macc);
AHanu3 BUKEeHHSA HeOECHBIX TeJl MO AEHCTBHEM CHIIBI TATOTE HUS (C HCIIONb30BAHHEM
JIOTIOJIHUTENIbHBIX UCTOYHUKOB HH(OpMaIun);

Pemmenne 3a1a4 ¢ HCMOIb30BAHUEM 3aKOHA BCEMHPHOTO TATOTEHHS H (POPMYJIBI 71 pacdyéTa CUIIbl
TSKECTH;

AHanu3 OpUTHHANBHOTO TEKCTA, ONUCHIBAIOIIETO MPOSIBIEHHS 3aKOHA BCEMUPHOTO TATOTEHHS;
BBITIOJHEHHE 331aHUH 110 TEKCTY (CMBICIIOBOE YTECHHUE);

Habnronenne u 00cyxkieHHE ONBITOB IO H3MEHEHUIO Beca Tella IPH YCKOPEHHOM JIBUKEHHUH;
AHanu3 ycnoBuil BOSHUKHOBEHHUS HEBECOMOCTH U MEPETPy3KH;

Pemenue 3a1a4 Ha onpeJieNeHNE Beca Tela B Pa3ANYHBIX YCIOBHAX;

VYernblii onpoc;
[TuceMeHHBII
KOHTPOJIB;
Konrponbras
pabora;
JlaboparopHas
pabora;
TectupoBanue;
Camoouenka ¢
HCIIOJIb30BAHUEMK
OueHouHOro
JHCTaY;

http://school-
collection.edu.ru/
https://resh.edu.ru/
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Habnronenne u 00cyxkieHHE ONBITOB, IEMOHCTPUPYIOIIHUX Nepefady HMIYIbCca MpH
B3aUMO/ICHCTBHH Tell, 3aKOH COXPaHEHMS HMITYJIbCa PH aOCOTIOTHO YIPYroM U HEyIPYTOM B3aUMO-
NEHCTBUHU TelI;

AHamu3 cuTyanuit B oKpyxaromeil )KH3HH ¢ HCTIOMb30BAHHEM 3aKOHA COXPAHEHHUs HMITYJIbCa;
Pacno3HaBaHue SBIEHUS PEAKTUBHOTO ABMKEHUS B pupoje u Texuuke (MC — Guonorus);
IIpuMeHeHne 3aK0HA COXPaHEHHUs HMITyJIbCa AU pacuéTa pe3ynbTaToB B3aHMOJCHCTBUS Tel (Ha
IpuMepax HEYNpPyroro B3aHMOACHCTBHUS, yIPYTOro HEHTPAIbHOTO B3aUMO IEHCTBHUA IBYX
OIMHAKOBBIX TeJ, 0JHO U3 KOTOPBIX HETOABIIKHO);

Pemenne 3a1ad ¢ HCIIOTb30BAHUEM 3aKOHA COXPAHEHHS HMITYIIbCa;

Omnpezenenne paboThl CUIBI YIPYTOCTH IIPH MOABEME TPY3a C UCHONIb30BAHHEM HEMOJBIIKH OTO U
HOJBHIKHOTO OIOKOB;

W3mepeHne MOIIHOCTH;

W3Mmepenne NOTeHINANBHOM YHEPIHH YIPYTo Je(OPMUPOBAHH O NPy KHHEL;

W3mepeHne KHHETHYECKO YHEPTHH Tela [0 AIHHE TOPMO3HOTO Iy TH;

DKCIepUMEeHTAIbHOE CPAaBHEHHE H3MEHEHHS IOTeHI[HATbHON I KHHEeTHIECKO dHepruil Tena npu
IBIKCHHU 110 HAKIOHHOH IITOCKOCTH;

DOKcrepuMeHTaIbHas IPOBEPKa 3aKOHA COXPAHEHHs MeXaHHYe CKOIl SHEPTHH IIPU CBOOOIHOM
[afIeHUH;

IIpuMeneHne 3aKoHa COXpaHEHUs MEXaHUIECKOH YHEPTHHU ML pacuéTa MOTCHINANBHON U
KMHETHYEeCKOH! YHepruif Tena,

Pemenne 3aa4 ¢ HCIOJIb30BAHHEM 3aKOHA COXPAaHEHHUs MeXaHUYeCKOH dHepruy;

VYeTHbli onpoc;
ITucsMeHHBbIH
KOHTPOJIB;
KonTtponsHas
paboTa;
JlaGoparopHas
pabota;
TecTupoBanue;

http://school-
collection.edu.ru/
https://resh.edu.ru/
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Paznen 2. Mexanuveckue KoJeOaHUSI U BOJTHBI

2.1. | Mexannveckue Kogebanus 7 : VYerablii onpoc; http://school-
Habnronenue xone6aHuil o AelCTBHEM CHII TSDKECTH U YIPYTOCTH H 0OHAPYKEHHE 10 T0OHBIX JlaboparopHas collection.edu.ru/
KoJeOaHHil B OKPYXKAOLIEM MUPE; pabora; https://resh.edu.ru/
Amnanus xonebanuii rpy3a Ha HUTH M Ha npyxuHe. OnpejieNeHne 4acTOThI KoebaHuii TectupoBaHnue;
MAaTeMaTHYeCKOTO H NMPYXHHHOT'O MAsTHHUKOB; Camoouenka ¢
HabntoeHue n 00bsACHEHNE ABICHUS PE30HAHCA, HCII0JIb30BAHAEMK
HccnenoBanne 3aBHCUMOCTH TIepHOJa KoleOaH! i OBEIEHHOTO K HUTH IPy3a OT JTHHEI HUTH; OrneHo4HOro
ITpoBepka He3aBHCHMOCTH TepHoia KoiebaHuii rpy3a, HOABEIEHHOTO K JIEHTE, OT MacChl Ipy3a; JHCTaY;
Habnronenue 1 00cyxaeHHE OINBITOB, AEMOHCTPUPYIOIINX 3aBHCUMOCTD IIepHo/ia KoaebaHui
NPYKUHHOTO MAasTHHKA OT MAcChl IPy3a U KECTKOCTH MPYIKHHBI;
ITpuMeHeHne MaTeMaTHIeCKOTo U MPYKHUHHOTO Masi THUKOB B Ka4€CTBE MOJIEJIEH IS ONMHUCAHUS
KoJeDaHuil B OKpYXKaIOIIEM MHPE;
Pemrenne 3aja4, CBA3aHHbIX C BEIYMCICHHEM MITH OLIEHKOI 4acTOTHI (TepHojia) Konebanuii;
2.2. | MexanuyecKkue BOJHBI. 3ByK 8 1 OGHapyx)eHHe U aHAIN3 BOJIHOBbIX SBICHUI B OKPYIKAIOIEM MUPE; Yerusiit onpoc; | http://school-
Haburoenune pacnpocTpaseHust IPo/I0JIbHBIX U MOMEPEYHbIX BOIH (Ha MOJEIH) U 0OHApYKeHHe [TuchMeHHBIIH collection.edu.ru/
AHAJOTUYHBIX BUJOB BOJH B MPHPOJE (3BYK, BOJSHBIE BOTHBI); KOHTPOJIb; https://resh.edu.ru/
Ber4ucienne JUIMHBL BOJHBI B CKOPOCTH PACIPOCTPAHEHUS 3BYKOBBIX BOJIH; KonrponbHast
OKCNepUMEHTaNIbHOE ONPE/eIeHHe TPAHUIL YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIeOaHuit; pabora;
Haﬁmoneﬂue 3aBUCHUMOCTH BBICOTBI 3BYKa OT 4aCTOTHI (B TOM YHCJIEC C UCITI0JIb30BAHUEM TCCTl/IpOBaHMe;
MY3bIKQJIbHBIX HHCTPYMEHTOB); CamooueHka ¢
Habnionenue u 00bsACHEHNE SBICHUS aKyCTHYECKOTO PE30HAHCA; HCII0JIb30BAHUEMK
AHanu3 OpUrHHANTBHOTO TEKCTA, MOCBAIIEHHOTO HCMOJIB30BaHHUIO 3ByKa (MM YIbTpa3ByKa) B TeXHUKe | OLEHOYHOro
(3x0MoOKaIMs, YIbTPA3BYK B MEAHLMHE U JP.); BBINOIHECHUE 3a1aHUH 10 TEKCTY (CMBICIOBOE YTCHUE); | JIUCTaN;
Uroro mo pazaeny 15
Paszen 3. DJIeKTPOMArHHTHOE MOJIe H 3JeKTPOMATHUTHBIE BOJIHBI
3.1. | DuekTpOMarHuTHOE TOJIE H 6 0 ITocTpoeHne paccyxAeHHit, 000CHOBBIBAIOLIMX B3aMMOCBS3b ICKTPUICCKOr0 1 MarHUTHOTO moneil; | Yerweiit onpoc; | http://school-
3JIeKTPOMATHUTHBIE BOJIHBI OKCIepHMEHTaNbHOE H3yUeHHE CBOMCTB dIEKTPOMATHATHBIX BOJIH (B TOM YHCIIE C IOMOIIBIO Tectuposanue; | collection.edu.ru/
MoOuIBHOTO Tenehona); CamooueHka ¢ https://resh.edu.ru/
AHanu3 peHTTeHOBCKUX CHUMKOB YEI0BEYECKOT0 OPraHHU3Ma, HCII0JIB30BAHUEMK
AHau3 TEKCTOB, ONMMUCHIBAIOIINX MPOSBICHHS MEKTPOMArHUTHOTO M3Iy4YCHUS B IPHPOJIC: KHUBbIC OrneHo4HOrO
OpraHU3MBI, U3ITy4eHHUs HEOSCHBIX TeJl (CMBICIIOBOE YTCHHE); JIHCTAY;
PacrniozHaBaHue U aHAIN3 PA3IMYHBIX IPHMEHEHHIT 2IEKTPOMATHUTHBIX BOJH B TCXHUKE;
Peurenue 3aa4 ¢ UCIOIb30BaHHEM GOPMYIT Il CKOPOCTH NEKTPOMATHUTHBIX BOJH, JUIMHBI BOJHEI U
4aCTOTHI CBETA,;
Uroro no pasaeny 6

Pasnen 4. CBeToBbIE ABJIEHUS




4.1. | 3akoHBI pacnpocTpaHeHusi cBeTa | 6 HaGutoieH1e OmbITOB, IEMOHCTPUPYOLIHX SIBICHHE MPSIMOJIHM HEIHOrO PacipoCTpaHEeHHs CBeTa VYernsiit onpoc; | http://school-
(BO3HHKHOBEHHE TCHH M NOJIYTEHH), H HX HHTEPIPETALNS C HCIOIb30BAHUEM IIOHATHS CBETOBOTO JlaboparopHas collection.edu.ru/
nyda; pabora; https://resh.edu.ru/
OObsICHEHHE U MOJEIHPOBAHHNE COIHEYHOTO U JIYHHOTO 3aTMEHHI; TecrupoBaHue;

UccrneoBaHne 3aBHCHMOCTH yIJIa OTPXKEHHS CBETOBOTO JIy4a OT yIJia IaICHHUs;

HN3yueHue cBOWCTB H300pakeHHs B IIIOCKOM 3€pKale;

HabuntogeHue u 00bsICHEHNUE OIBITOB 10 MOJIYYCHUIO H300paXECHUIT B BOTHYTOM U BBIITYKJIOM
3epkanax. HaOmoneHne u 06bsICHEHHE ONBITOB 110 IPEIOMICHHIO CBETa Ha IPAHULE Pa3IHIHBIX
cpell, B TOM YHCJIC OIBITOB C IIOJHBIM BHYTPEHHUM OTPaX CHUEM,;

HccneoBaHne 3aBHCHMOCTH YIUIa PEIOMIICHHS OT YIJIa [aieHUs CBETOBOIO JIy4a Ha
IPaHULE«BO31YX—CTEKIION;

PacrniozHaBaHue ABJICHUIT OTPAXKEHHS M [IPEIOMIICHHS CBETA B IIOBCEAHEBHOM JKU3HU. AHAIIU3 U
00BsICHEHUE ABJICHUS ONITHYECKOrO MUPAKa;

Perienne 3a/1a4 ¢ UCIOJIb30BAHNEM 3aKOHOB OTPAXEHHUS U NPEIOMICHHS CBETa;

4.2. | JIun3bl M ONTHYECKHE TPHOOPBHI 6 [Monyyenue n300paKEHUH ¢ MOMOIIBIO COOMPAIOIIEH 1 PACCENBAKOIIEH JIHH3; Veruwiii onpoc; | http://school-
Onpejenenue (OKyCHOT0 PacCTOSHUS M ONTHYECKON CHIIBI COOMPATOLLIEH JTHH3BI; KourpobHast collection.edu.ru/
AHalu3 ycTpoiicTBa U NIPUHIHIA ISHCTBHS HEKOTOPBIX ONTHYE CKUX MpHOOpoB: oToarmapara, pabora; https://resh.edu.ru/
MHKpockona, Teneckona(MC — 6unosnorus, acTpoHOMH); JlabopatopHas
Ananu3s aBenuii 61M30pyKOCTH U 1aTbHO30PKOCTH, NPUHIKNA AciicTBHA 04koB (MC — Ouomorus); | pabora;

Tectuposanue;

CamooueHka ¢

HCIIONb30BAaHHEM

«OrneHo4HOrO

JHCTaY;

4.3. | Pasnoxenue 0e0ro cBeTa B 3 Habnonenue mo pasnoxeHuIo 6eJ0ro cBeTa B CIEKTP; CamooreHka ¢ http://school-
CNeKTP Hab6aroenue i 00bsACHEHIE OMBITOB 110 MOJYYCHUIO OENOr0 CBETA IIPU CIOKEHHU CBETA Pa3HbIX ucrosnb3oBanueM | collection.edu.ru/

LBETOB; «O1eHOYHOTO https://resh.edu.ru/
IIpoBeseHue 1 00BACHEHHE OMBITOB O BOCIPHATHIO LBETA MPEAMETOB NP UX HAOIIOJCHHH Yepe3 JHCTaY;
LBETOBBIC QUIBTPBI (LIBETHBIE OUKH);
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Paznen 5. KBaHTOBbI€ sIBJIeHHS

5.1. | Menyckanue u norjiomenue 4 O6cysxaeHne uenu onbToB Pesepdopa mo HeCieg0BaHHI0 ATOMOB, BBIIBIKEHHE THIIOTES O TectupoBanme; | http://school-

CBETa ATOMOM BO3MOXHBIX PE3yJbTATAX OIBITOB B 3aBUCMMOCTH OT NPEAIONAraeMOro CTPOEHHUS aTOMOB, CamooneHKa ¢ collection.edu.ru/
(opMyIHpoBaHie BHIBOJOB U3 PE3yIBTATOB OMBITOB; ucnosns3osanueM | https://resh.edu.ru/
O06cyxkaeHne NPOTHBOPEUHii MITaHETApHONW MOJIENH aTOMa M OCHOBAaHHMi sl runores3sl bopa o «OLEHOYHOTO
CTAIOHAPHBIX OPOHUTAX JNCKTPOHOB; JHCTaY;
HabntoieH1e CIONIHEIX i IMHEIYAThIX CIICKTPOB M3y YCHHs Pa3nuyHbIX BemecTB. OObsICHEHNE
JMHEHYaTHIX CIIEKTPOB M3JTyUCHHS;
5.2. | Ctpoenne aToMHOr0 siipa 6 O6cyx/aeHne BO3MOKHBIX THIIOTE3 O MOJEISX CTPOCHHS SAPa; Verasiit ompoc; | http://school-

Omnpezenenne cocTasa sep 10 33JaHHBIM MAaCCOBBIM H 3apsI0BBIM YHCIAM H 110 MOJ0KEHUIO B
nepuondeckoii cucteme sneMenToB (MC — xumus);

AHanu3 H3MEHEHHUs COCTaBa SAPa U €ro MOJ0XKEHHS B IEPHOANIECKON CHCTEME IIPH a-
pamuoaktuBHOCTH (MC — XMMHUSA);

HccnenoBanue TpeKoB a4acTHUI] 110 TOTOBEIM (OTOrpadusv;

O6HapyXeHHe U H3MEePeHHe PafHaOHHOT0 (OHA C TOMOIIBIO JO3MMETPA, OLIEHKA €r0
HHTEHCHUBHOCTH;

AHanu3 6HONOTHIECKHX H3MEHEHHIT, IPOUCXOAAMNUX IO JeUCTBHEM PATHOAKTHBHBIX H3TydeHHN
(MC — Guoznorus);

Hcnonb3oBanue panoaKTHBHBIX H3nydeHnii B Megunune (MC — Ouonorus);

JlaGoparopHas
paboTa;
TecTupoBanue;
CamMooreHKa ¢
HCIIONIb30BaHUEM
«OueHouHOTO
THUCTaY;

collection.edu.ru/
https://resh.edu.ru/




5.3. | SlnepHsie peakuun 7 Pemenne 3aad ¢ HCIOIb30BaHUEM 3aKOHOB COXPAHEHHUs MACCOBBIX H 3apsJIOBBIX YHCEN HA Vernsiit onpoc; | http://school-
OIpeJeIeHHe Pe3yIbTaTOB SEPHBIX PEAKIINH; aHAIH3 BO3MOKHOCTH UM HEBO3MOXKHOCTH SICPHOIT Kourposbnas collection.edu.ru/
peaKIuy; pabora; https://resh.edu.ru/
OneHka YHEPTUHU CBS3H AP C HCIOJIb30BaHHEM (HOPMYIBl DUHIITEHHA; Tectuposanue;

O6cysxaeHne NepCleKTHB HCI0Ib30BaHMs YIPABIIEMOT0 TEPMOSAEPHOTO CHHTE3a; CaMooIeHKa ¢

O6cysxaeHne MPEHMYyLIECTB H 9KOJIOTHYECKUX MPOOIEM, CBA3aHHbIX C SACPHOI JHEPreTUKON HCII0JIb30BAHUEMK

(MC— skonorus); OueHouHOro
JUCTaY;
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Paznen 6. IloBTopuTE/ILHO-00001 A0 IHIT MOYJIb

6.1. | Cucremarnsauns u 0606wenHne 9 BeinonneHne yueOHbIX 3a1aHui, TpeOyOMMX IeMOHCTPALMK KOMIIETEHTHOCTEH, XapakTepusytomux | YerHelit onpoc; | http://school-

MpeIMETHOT0 COAEPKAHHS 1 €CTECTBCHHOHAYYHYI0 IPAMOTHOCTb: - IPUMEHEHHUS MOTY4CHHBIX 3HAHUH [ HaydHOro o0bsicHeHust | TecTupoBaHue; collection.edu.ru/
ONBITA JIeSITETLHOCTH, (M3nYeCKUX SBICHUN B OKPYXKaIOLIEH MPUPOAE U MOBCEHEB HOM XKHU3HH, @ TAKIKE BbIBICHUS CamooreHka ¢ https://resh.edu.ru/
NpHOGPETEHHOr0 NP U3YYeHHHU (M3MYECKNX OCHOB Psi1a COBPEMEHHBIX TEXHOJOTHIl;- MPUMEHEHNS OCBOCHHBIX SKCIIEPUMEHTAIBHBIX | HCHONb30BAHHEMK
BCero Kypca Gpusuku yMeHHit U1 ucenefoBanus GU3MICCKUX SABICHUH, B TOM YHCIIE JUIs IPOBEPKH THIOTE3 U BblsiBIeHus | OueHouHoro

3aKOHOMEPHOCTEH; JTHCTay;

Penrenue pacuéTHBIX 33124, B TOM YHCIIE MPEANOIATAIOMIX HCIONb30BaH e () U3HUECKOI MOCIH U

OCHOBAHHBIX Ha COJEPIKAHMUH PA3THYHBIX PA3/ENoB Kypca HH3HKHL;

BhinosiHeHHE 1 3alUTa Py NIIOBBIX UJIH HHANBUAYAJIbHBIX IIPOCKTOB, CBA3aHHBIX C COACPIKAHUEM

Kypca GpU3NKH;

WUtoro mo pasaeny 9

OBILIEE KOJIMYECTBO YACOB I10 102 17

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne  Tema ypoka KoJsin4ecTBO 4acoB /larTa Bunabl, popmbl | Ucnosib3oBanue
n/m H3YYEeHHUs] KOHTPOJIS o0opynoBaHust
BCe KOHTPOJIb [IPAKTH wentpa «Touxa
ro [Hble YecKue -
padoTel  [padoTHhI
1. Mexanuueckoe 1 CamMoo11eHKa C
NIBIKECHUE. MCII0JIb30BaHUEM
MartepuaibHas TOUKa. «O1leHOYHOTO
Cucrema orcuéra. ICcTa;
2.  |OTHOCHUTEILHOCTH 1 'Y CcTHBIN OIPOC;
MEXaHUYECKOTO
TIBUKCHIS
3.  |PaBHOMepHOE 1 1 [TrucbMeHHBII
HEpaBHOMEPHOE KOHTPOJIb,
MPSMOJIMHENHOE
TIBIDKCHHE.
4. Cpennsisi ¥ MrTHOBeHHas |1 TectupoBanue;
CKOPOCThH TeJIa TIPH
HEPaBHOMEPHOM
NTRUMKECHUN
5. [Yckopenue. 1 [TucbMeHHBII
PaBHOyCKOpEHHOE KOHTPOJIb;
MPSAMOJIMHEHHOE
NTRMKCHUEC
6. JlabopatopHnas pabora |1 1 JlaGopatopras | Lrarue naGoparopHbiii,
Nel "OmnpenerneHue paboTa; MEXaHUYECKask CKaMbsl,
CpeIHeH CKOPOCTH Opycok ,Z[GpC]jHHHLIfI,
3JIEKTPOHHBIN CEKYHJIOMED
CKOJIbKEHUS ¢ JaTIHKAMI,
OpycKa WIn ABMKCHUS MarHUTOYTIPABIISEMBIE
[IapyKa 1o HaKJIOHHOU TEePKOHOBBIC NATIHKH
ockocTH" CeKkyHaoMepa
7. |CBoOomHOe manmenue. |l 1 JlaboparopHuasipa| LlltaTis sabopaTopHbIi,
OHLITBI FaJ'II/IJ'Ie}I. 60Ta; MEXaHHUYCCKas1 CKaMbsl,
JTaGoparopnas pabota Opycox AACPEBAHDILL,
Ngz "I/ICCHCHOBaHHe 3JIEKTPOHHBIN CEKYHIOMED
C JaTYMKaMu,
3aBHCHUMOCTH ITyTH OT MAarHUTOYTIPABIISIEMBIE
BPEMCHHU IIPU TECPKOHOBBIC TATYUKH
[PaBHOYCKOPEHHOM CeKyHaoMepa
BIDKEHUH 0€3
Ha4yaJIbHOM ckopocTh"
8.  [PaBHOMepHOE 1 Y cTHBIN o1poc;
NIBUYKEHUE T10
OKpyxHOCTH. [lepuon u
"acToTa 0ODAIIIEHUS




UIuneitnas u yrinoBas |1 TectupoBanue;
CKOPOCTH.

LleHTpOCTpEMUTEIIBHOE

[YCKOpEHHE.




10.

Pemenune 3agay no TeMe
"MexaHHn4ecKoe
NBIOKEHHUE U CIIOCOOBI
ero onucanusa"

[TucbMeHHbBIN
KOHTPOJIb;

11. [[lepBslii 3aK0H CamMoo11eHKa C

Hrrotona K CII0JIb30BaHUEM
«O1eHOYHOTO
TTHCTaY;

12. Bropoii 3akoH HeroToHa 'Y cTHBIN o1poc;

13. (Tperwmii 3akoH 'Y cTHBIN ompoc;
Hprorona. Ilpuniun
CYIIEPIIO3UITIH CHIT

14. [Pemrenue 3amay Ha ITruceMeHHbIi
MPUMEHCHHE 3aKOHOB KOHTPOJIb;

Hrrotona

15. |Cuia ympyroctu u CamooneHka ¢

3akoH ['yka MCTI0JIb30BAHUEM
<O11€HOYHOTO
ITCcTa;

16. JlaGopartopHas pabora JlaGopaTopHast | AaT4HK yCKOPCHHS,
Ne3 "Omnpenenenue paboTa; IUTATHB C KPCMEKOM,
bKECTKOCTH PYKHHEL" Ha0Op rpy30B, HUTh, HAOOP

HIPYXUH

17. [3aK0H BCEMHUPHOTO TectupoBanue;
Tsrorenns. Cua
TSKECTH

18. [Yckopenue cBOOOIHOTO [MuceMeHHBIA
nageHus. Pemenne KOHTPOJIb,
3a7a4 Ha IBIDKEHHE TE
IO, NEHCTBUEM CHJIBI
TSIKECTH

19. |[/IBmkeHue IUIaHET Y cTHBIN onpoc;

Bokpyr Connua (MC).
IlepBas
KOCMUYecKasi CKOPOCTh

20. |HeBecomocTh 1 [TuceMEeHHBIN
neperpysku. Pemienue KOHTPOJIb;
3a/la4 Ha IPUMEHEHHE
3aKOHA BCEMUPHOTO
TACOTEHUS

21. |Cuna TpeHus: cuia CamMoo11eHKa C

TPEHUsI CKOJIbKEHUS,
CuJia TPEHUS MOKO4,
NPYTUe BUbI

MTNEHU A

FCIIOJIL30BAaHHEM
«O1IEHOYHOT'O
ITHCTaY;







22. labGoparopHnas paboTa JTaGoparopHas
Ne4 "Omnpenenenue pabora;
KodpdureHTa
rpenus".Pemenue 3anaqy
Ha JBUXKEHUE TEJ MO/

NIEHCTBUEM CHUJIBI
TPCHHUSI»

23. labGoparopHnas paboTa JTaGoparopHas
No5S "HccnenoBanue paboTa;
3aBUCUMOCTH CHJIBI
TPEHUS CKOJILKEHHSI OT
CUJIBI HOPMAJIHBHOTO

aBieHus"

24. |Pemenue 3a7ay Ha ITruceMeHHbIi
NIBUYKCHHE TEJT ITO]T KOHTPOJIb,
NIEMCTBUEM HECKOJBKUX
CUTL

25. |PemreHue 3amad Ha TectupoBanue;
TIBIDKEHUE TEJT IO/

NENCTBUEM HECKOJBKUX
CUTL

26. |PaBHOBecwHe Y cTHBIN ompoc;
MaTepUaIbHON TOUYKU U
A0COJIFOTHO TBEPJIOTO
remna

27. [PaBHOBecue TBEPAOTO CaMOO1IeHKa C
Tesa ¢ 3aKperIEHHON MCII0JIb30BAHUEM
OCBIO <«O1IEHOYHOT' 0
BpaiieHus. MOMeHT THCTay;
criIblL IIeHTD TsDKeCTH.

28. |Pemenue 3agauy Ha CaMOO1IeHKa C
MPUMEHEHHE YCIOBUIN MCII0JIb30BAHUEM
[PaBHOBECHS Tell «<O1eHOYHOTO

THCTay;

29. |O6obmaronuii ypok 1o [MuceMeHHBIA
reme "MexaHuueckoe KOHTPOJIb;
NBUKEHHE U
B3auMoaeiicTBue Tea'".

30. [KontponsHas pabora KoHTpobHas
Nel o Teme "3aKkoHBI pabora;
NBUKCHUS U
B3auMoaercTBud"

31. [Mmmynsc Tena. CamMoo11eHKa C

V3MeHeHne uMIybca.
VMiynbc cuiibl. 3aKOH
COXPAaHEHUs UMITYJIbCa.

MCIIOJIL30BAaHHEM
«O1IEHOYHOTO
ITHCTaY;




32.

PeaxkTnBHOE JBIDKCHUE.
Pemienne 3amaq Ha
[MPUMEHEHHE 3aKOHA
COXpAaHEHUs UMITYJIbCa

[TucbMeHHbBIN
KOHTPOJIb;

33. Mexanunueckas paboTa Camoor1ieHKa ¢
1 MoIHOCTh. Pabora MCII0JIb30BaHEM
CUJIbI TSDKECTH. «O1leHOYHOTO

ITHCTaY;

34. [Pabora cumbl JTaGoparopHas
YIPYTOCTH. pabora;
JTaGoparopnas pabota
No6 "Omnpenenenue
[PabOTHI CHITBI
YIPYTOCTH TIPH
Mo IbeMe Tpy3a ¢
MCIT0JTb30BaHUEM
MO IBYDKHOTO |
HETIOIBUYKHOTO OJIOKOB"

35. [PaboTa cuibl TpeHHSI. JlaGoparopHas
JTaGoparopnast pabota pabora;

No7 "Onpenenenue
PabOTHI CHIIBI TPCHUS
[pU paBHOMEPHOM
NBUKEHHUH TeJa I10
FOPU30HTAIBHOM
MOBEPXHOCTH"

36. |CBsI3b DHEPTUU U [TucbMeHHBII
paboTel [loTenuuanpHas KOHTPOJIb;
PHEprus Tena,

MOJAHSITOTO HaJ
[MOBEPXHOCTHIO 3EMIIU.
[ loTeHnmansHas
SHEPTUs CKATOU
MPYKUHBI.

37. |KuneTnueckas SHEprusl. 'YcTHBIN ompoc;
Teopema o
KUHETUYECKOW SHEPTUuu

38. [3akoH M3MeHeHUus u Camoo1ieHKa ¢
COXpaHEHUS MCII0JIb30BaHUEM
MEXaHUYECKOM SHEPTUH. «O1IeHOYHOTO

THCTay;

39. |O6o0bmaronuii ypok 1o [MuceMEHHBIH
reMe "3aKOHBI KOHTPOJIb;
COXpaHEHHud".

40. [KoutponbHas paboTa KonTtponbHas
Ne2 "3akoHBI pabora;

coxpaneHuq"







41.

KonebartenbpHoe
nBrokenne. OCHOBHBIE
XapaKTePUCTUKHU
KoJeOaHuii: TIeproI,
HYacTOTa, AMILTUTY/IA.
UlaGoparoprasi paboTa
No8 "M3mepenue
YCKOpEHUsI CBOOOTHOTO
rmajieHus"”

JIaboparopHas
pabora;

A2,

MaremaTHieCcKuit
MasITHUK.
JTaGoparopnas pabota
N9 "Omnpenenenne
YaCTOTHI U TIEPHO/Ia
KoJieOaHu
MaTeMaTHIEeCKOTO
MasTHUKA'.

JIaboparopHas
pabora;

KOMITBIOTEP, AaTINK
YCKOpEHHSI, TPY3 €
KPIOUKOM, JIETKas 1
HepacTsDKUMasi HUTh,
pyJeTka

43.

JTaGoparopnas pabota
Nel0 "MccnegoBanue
3aBUCHMOCTH TIEpHO/Ia
KoJieOaHU
MOJBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH",
JlaGopaTopnast pabota
Nell "I[TpoBepka
HE3aBHUCUMOCTHU
repuoaa KojiebaHui
rpy3a, MOJBEIIEHHOTO K
HHUTH, OT Macchl rpysa"

JlaGoparopHas
pabora;

KOMIIBIOTEp, JATYUK
YCKOpeHHUs, Ipys C
KPIOYKOM, JIETKasA U
HepacTsKUMas HUTh,
pyJaeTKa

44,

[Ipy>XuHHBI MasiTHUK.
JTaGoparopnas pabota
Nel2 "Onpenenenue
YacTOTHI U TIEpUO0/Ia
KoJeOaHui
MPY>KUHHOIO MasiTHUKA"

JlaGopaTopHas
pabora;

KOMIIBIOTED, JaTUUK
YCKOpEHHSI, IUTATHB C

KPETIe:KOM, Habop TPYKUH
pa3HOM XKECTKOCTH, HAOOp

rpy3oB o 100 T.




45.

UlaGopaTtopHas pabora
Nel3 "MccnenoBanue
3aBHCUMOCTH IIEPHOA
KoJie0aHun
MPY>KUHHOTO
MasiTHUKA OT MacChl
rpy3a". OmbITHI,
NEMOHCTPHUPYIOLIHE
3aBHCHUMOCTH TIEpHOJIa
KoJeOaHmi
MPYKUHHOTO
MasiTHUKA OT MacChl
rpy3a 1 *KECTKOCTU

[P Y’KHHBL.

JTaGoparopHas
pabora;

KOMITBIOTED, TATUUK
YCKOpEHHSI, ITATHB C
KpETIe:KoM, Habop TPYKUH
pas3Hoii xECTKOCTH, HAOOP
rpy3os 1o 100 r.




46.

[IpeBpalieHue s3HEepruu
MpH KoJiebaTeTbHOM
nBkeHun. Pemenne
3ajiay, CBA3aHHBIX C
BBHIYUCIICHUEM WU

[TucbMeHHbBIN
KOHTPOJIb;

OLIEHKOM
HacCTOTHI(TIEPHOIa)
KOoJIeOaHU.
47. [Baryxarouiue 'Y CTHBIN O1poC;
KoJIeOaHusI.
BbIHYX/ICHHBIE
KoJIeOaHusI.
48. [MexaHUYeCKHE BOJTHBI. Camoo1ieHka ¢
CaoiicTBa MCITOJIh30BaHUEM
MEXaHUYECKUX BOJIH. «O1IeHOYHOTO
ITICTaY,
49.  JlmuHa BOJIHBI U 'Y cTHBIN O1pOC;
CKOPOCTB €€
[pacIIpOCTpaHEHHSL.
50. [IpononbHbIE U TectupoBaHue;
MOTEPEYHBIC BOJTHBIL.
MexaHudeckue
BOJIHBI B TBEPJIOM TEIIE,
CEHCMUYECKHUE BOJIHBL
51. [3Byk. 'poMKOCTB 3ByKa 'Y CTHBIN ONpPOC; | KOMIBIOTEP, MPHUCTaBKa-
M BBICOTA TOHA. ocmiorpag,
HUHTCPAKTHUBHAA JOCKa UIIA
9KpaH ¢ MPOSKTOPOM ISt
JIEMOHCTpAIUH IrpaHrKoB,
3BYKOBOM T'€HepaTop,
JUHAMHK HHU3KOYaCTOTHBIN
Ha TMOJICTaBKe, MUKPO(OH,
KaMepTOH Ha
PE30HATOPHOM SIIITHK
52. |OTpaxeHue 3ByKa. Y cTHBIN onpoc;
Nudpa3Byk u
YIBTPa3BYK.
53. |[Pemenue 3a1a4 o Teme [TrucbMeHHBII
"MexaHn4eckue KOHTPOJIb;
BOJIHBI".
54. |O6o06maronmil ypok mo [MTucpMEHHBIH
1o TeEME KOHTPOJIb;
"MexaHn4eckue
KONeOAHUS U ROTHEL"
55.  [KonTponbHas pabota KoHTpobHas
Ne3 o Teme pabora;

"MexaHUn4eCKUe

KOTIeOAHUS U ROTTHRL".




56. [DIeKTpOMarHuTHOE CamoolieHka ¢
ToJIe. MCIIO0JIb30BAHUEM
DJIEKTPOMArHUTHBIC «OLIeHOYHOTO
BOJIHBI TCcTaY;

o/. |CBoiicTBa 'Y CTHBIN OIIPOC;
PIIEKTPOMAarHUTHBIX

BoJH. [IIxana
BHGKTpOMaI‘HI/ITHI)IX

ROITH




58.

cnonbp3oBaHue
3JI€KTpOMaFHI/ITHbIX
BOJIH JIJISI COTOBOU

TectupoBaHnue;

CRARU
59. [DnekTpoMarHuTHas 'Y CTHBIN O1IpoC;
MpUPOJa CBETA.
CKOpOCTh CBETA.
60. [BosHOBBIE CBOMCTBA 'Y CTHBII 0oTIpoC;
CBETA.
61. |OOoOmaroMil YpokK 1o [TucrMeHHBIIH
reme KOHTPOJTb;
"ONeKTpOMAarHUTHOE
moJie u
DIIEKTPOMArHUTHBIE
BOJIHBI".
62. |[lydeBas Mmojens cBETa. CaMOO1IeHKa C Ocgeturenb ¢ HCTOYHUKOM
VICTOYHMKH CBETA. MCTIONb30BaHmeM| CBCTa Ha 3.5 B, ncrounnk
o IIUTaHUs, KOMIIUICKT
[IpsimonuHeNHOE pac- «O1IeHOYHOTO
MIPOBOJIOB, ITIeNIEBast
MPOCTpaHEHNE CBETA. ITHCTaY; madparma
3armenus CosHIa U
Ulyasl. OTpaxenue
cBeta. [Iimockoe
3epKajo.
63. [3aKOH OTpaKeHHS Y CTHBIH ompoc; | OcBeTnTens ¢ HCTOYHHKOM
cBera. JlabopaTopHast JlaGopatopHas | CBeTa Ha 3,5 B, ncrounnk
IIMTaHUs, KOMIIUICKT
pabota Nel4 pabora;
y [IPOBOZOB, LIEIEBas

Hccnenosanue madparva,
3aBUCHMOCTH yIJia TOMYIHINHP, MIAHIIET
OTPa’KEHHS CBETOBOTO Ha IUIOTHOM JIHCTE ¢
JTyda oT yriia najenus". KpPYTOBBIM TPaHCIIOPTUPOM

64. [[IpenomieHue cBera. JlaGoparopHasi | OcBeTnrens ¢ HCTOYHHKOM
3aKOH TPEIOMIICHUS pabora; cBera Ha 3,5 B, HCTOUHMK
IINTaHUs, KOMIIUICKT
csera. Jlaboparopnas
[IPOBOJOB, IIEEBAs
pabota Nel5 nuacbparma,
"

I/ICCHe,HOBaHI/Ie TNONTYIUIINHAP, TUIAHIIET
3aBUCHUMOCTH yIJia Ha IJIOTHOM JIMCTE C
IIPEIOMICHHS KpPYTOBBIM TPaHCIOPTUPOM
CBETOBOTO JIy4a OT YIJia
MaJIeHNs] Ha TPAHUIE
"BO3/1yX-CTEeKJIO"

65. [[lomHOE BHyTpeHHEE [TucbMeHHBII
OTpa’keHHE CBETA. KOHTPOJIb;

cmonbp3oBanue
[OJIHOTO BHYTPEHHETO
OTpa)X€HUs B

OIITHUYCCKUX




66.

JIuH3a, X0 myuyen B
mua3e. JlabopaTtopHas
paborta Nel6
"[lonyuenue
M300paKeHUS

MOMOIIBI0 COOMparoIIen

VIMH3bI)>

'Y CTHBIN O1IpoC;
JlabopaTopHas
pabora;

OcCBeTUTEINb C HICTOYHIKOM
cBera Ha 3,5 B, uctounuk
MMUTAHUS, KOMIUTCKT
MIPOBO/IOB, IIIEJICBas
muadparma, 3KpaH
CTaJILHOM, HATIPABIISIONIAS
C U3MEPUTENLHON 1IKaJION,
COOUpArOIIHe JINH3EI,
pacceuBaroias JIMH3a,
crnaitn «Moaenb
MpeJMETa B pertepe




67. [labopatopnas padora |[1 JlaboparopHasipa| OcBerutesns ¢ HCTOYHNKOM
Nel7 "Onpe;[eﬂeHHe GoTa: cBera Ha 3,5 B, uctounuk
- b
IIUTaHUs, KOMIUICKT
(hOKYCHOTO paccTOSTHUS
o IMpOBOJOB, LICJICBASA
W ONITHYECKOU CHIIBI nmadparma, sKpan
coOuparoriei JTUH3BI". CTANEHOM, HATPABIISIOMAs
OnTrdeckas cucrema. C U3MEPHTENIBHOM IIKATION,
OnTryeckue npuOopsbI: COOUpAIOLLIHE JIMH3bL,
pacceuBaromas JnuH3a
(doToamnmapar,
MUKPOCKOTI U TEJIECKOII.
68. [[ma3 xak onTmueckas |1 YcTHBIN o1poc;
cucrema. bim3opykocTh TecTupoBaHue;
W JalTbHO30PKOCTb.
Pemenue 3agau no
reme" JInHza"
69. [Paznoxenue 6emoro 1 CamoorieHKa ¢
cBeTa B CEKTP. OTBITHI MCII0JIb30BaHUEM
Hprorona. Cnoxxenue «OneHoyHoro
CTIICKTPAJTLHBIX I[BETOB. ITHCTaY;
HCIEDCHS CBETA
70. |O6obmaronuii ypok 1o (1 [TuchrMeHHBIH
reme "CBeToBbIE KOHTPOJIb;
arueuug"
71. [KontposbHas pabota |1 KonTtponbpHas
N4 o Teme "CBeTOBBIC pabora;
arueuug"
72. |Onbiter apages. 1 Y cTHBIN onpoc;
SABneHue
DIIEKTPOMArHUTHON
WHIYKITHH.
73. [[IpaBuio Jlenma; 1 Y cTHBIN onpoc;
74. [DnekTporeHeparop. 1 Camoo1IeHKa C
MCII0JIb30BaHUEM
CriocoOBbI MoTyYeHHS
g «OLIEHOYHOT O
DIIEKTPUYCCKON )
ITHCTaY;
PHEPTUU;
75. [Dnexkrpoctanuuu Ha |1 TectupoBaHnue;
BO300HOBIISIEMBIX
MCTOYHHUKAX SHEPTHH.
76. |[[IpuHIIun 1 [TucEMeHHBIN
CYIEPIIO3UIINH KOHTPOJIb;
PIIEKTPUYECKUX TMOJICIH;
DIEeKTPUUECKUN TOK B
MIKOCTSAX M ra3ax
77. |OnbiTel Pezepdopran |1 CamMoo11eHKa C

MJIaHeTapHas MOJACIIb
aToMa

MCIIOJIL30BAaHHEM
«O1IEHOYHOT'O
ITHCTaY;




78.

Monens aroma bopa.

Hcnyckanue u
MIOTJIOLEHUE CBETA

'Y CTHBIN O1IpoC;

79. |KBanThl. Pemenue ITrcbMEHHBII
3a/1aq 1o TeMe KOHTPOJIb;
"[InanerapHas MOJENb
atoma"

80. [Iunelvarbie CIIEKTPHI. 'Y cTHBIN o1poc;

81. |PamnoaKkTUBHOCTB. CaMoo11eHKa C
Anbda-, OeTa- U TaMMa- MCII0JIb30BaHUEM
M3ITy4eHUs «O1ieHOoYHOTO

ITACTaY;

82. |CtpoeHue aTOMHOTO [TucrMeHHBIIH
sIIpa. KOHTPOJIb;
Hykionnast Mosienp

83. PagmoaxkTuUBHEBIE TectupoBanue;
npeBpanieHus. Pemenue
3aJ1aq 10 TeMe
"CTtpoeHue spa,

[paIlOaKTHBHbIE
npeBpanieHus”

84. labopaTopnas pabota UlaGopaTopHaspa
Ne 18 "HccnenoBanue 0oTa;

TPEKOB:

M3MEpEeHUe SHEPTUn
YaCTHULIBI IO
TOPMO3HOMY

nyTH (1o
dhoTtorpadusm)."

85. [[lepmoxa momypacnaza. Y cTHBIN onpoc;

86. |eiicTBus 'Y cTHBIN onpoc;
PaOAKTUBHBIX
M3ITy4YeHUI Ha KUBbIC
OPraHU3MBI.

87. [SlmepHbIc peakiuu. CaMoOoO1IeHKa C
3aKOHBI COXPAHEHUS MCII0JIb30BaHUEM
3apsI0BOTO U «O1IeHOYHOTO
MacCOBOTO YHCEIL. THCTay;

88. [DHeprus cBs3u TectupoBanue;
ATOMHBIX sifiep. CBs3b
MacChl U
NHENTUU

89. |Peakuu cuHTE3a U 'Y cTHBIN onpoc;

NEJIeHUs sIAep.
M cToyHUKH SHEPTUH

ConHIA U 3RE3N




90.

SInepHas oHepreTuka.

'Y CTHBIN O1IpoC;




01. |O6obmaronmii ypok 1o [TucrMeHHBIIH
reme "KBaHTOBBIE KOHTPOJIb;
arneuug"

92. [KoutponsHas pabora KoHTpobHast
N5 o Teme pabora;
"KrauTarrie gruenug"

03. [[loBTOpeHue u CamMoo11eHKa C
00001IIeHNEe MaTepralia MCII0JIb30BaHUEM
Kypca. Tema «O1eHoYHOrO0
"MexaHn4ecKoe ITHCTa;
NIBMKEHUE U CIIOCOOBI

94. [loBTOpeHue u CamMoo11eHKa C
00001IeHIE MaTepHaa MCITOJIh30BaHUEM
Kypca. Tema <O1eHOYHOTO
"B3aumoneiicteue ten" ITICTaY,

05. [[loBTOpEHUE U [TucrMeHHBIIH
000011eHNE MaTepralia KOHTPOJIb;
Kypca. Tema
"3aKOHBI COXpaHEHHUS B
MexaHuKe"

06. [[loBTOpeHUE K TectupoBaHue;
0000111eHNEe MaTepralia
Kypca. Tema
"MexaHu4eckue
KOJIcOaHUS U BOJHBI"

97. [loBTOpeHUE U [TucbMeHHBII
00001IeHIE MaTepHaa KOHTPOJIb;
Kypca. Tema
"Tennoreie srueHug"

08. [loBTOpeHuE n CaMOO1IeHKa C
00001IeHNEe MaTepralia MCII0JIb30BAHUEM
Kypca. Tema <«O1IEHOYHOT' 0
"DJIeKTpUYECKUE TCTaY;

BIIeHUA"

99. [loBTOpeHUE N [TrucbMeHHBII
000011IcCHIE MaTepHaia KOHTPOJIb,
Kypca. Tema
"DJIeKTpOMarHUTHbIE
sIBIIeHUS "

100. [[loBTOpeHue u TectupoBanue;
0000IIeHNe MaTeprana
Kypca. Tema "

CBeTOBbIE U KBAaHTOBBIE
sIBIICHUS"

101. (101. UtoroBas KoHTpobHast
KOHTpOJIbHasE paboTa pabora;




102.

IToBTOpEHME U
0000IIeHne MaTepurana
Kypca. Tema "
MexaHn4ecKue
SIBIICHUS".

'Y CTHBIN O1IpoC;




OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

17




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

®dwuzuka 9 kinace/ [epeimkun A.B., I'ytauk E.M., OO0 «IPOD®A»; AO «M3xarensctBo [IpocBemenney;
BBenure cBOM BapuaHT:

METOAUYECKUE MATEPHUAJIbI IJISA YUUTEJIA

H. B. ®unonoBuu «Meroanueckoe nocodue k yueoHuky A. B. Ilepoimikuna «Pusnka. 9 xiace»» M.:
Hpoda,2015 rox

Odusuka. Junakruaeckue marepuainsl. 9 kinace. A.E. Mapon, E.A. Mapos..- M.: [Ipoda, 2017 r. ®usuxka.
Co6opHuk BompocoB u 3a1a4. 9 kinace. A.E. Mapon, E.A. Mapon, C.B. Tlo3oiickuii..- M.: Ipoda, 2017r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE
O6opynoBanue Llentpa «Touka pocTtay:

Hudposas madoparopus no ¢usuke RELEON AIR (yuennueckas) -3

OBOPYJIOBAHMUE JIJIsI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JEMOHCTPALIMIA

O6opynoBanue st PPOHTATBHBIX JIA0OpATOPHBIX padboT Temarnueckue HAOOPEI.

Habop no mexanuke.

HaGop mo monexynsipHO# (pU3MKE U TEPMOTUHAMUKE.

Munu 1abopaTopust MO AIEKTPOINHAMUKE.

Ha6op no onruxke.

HabGop 1o geMoHCTpanuy KBaHTOBBIX SIBJICHHIA.

OTtnenbHBIE TPUOOPHI U IOTIOTHUTEIHLHOE 000PYI0OBAaHUE.

MexaHunka

Juunamometpsl mabopatopusie S H

Kenoba myroobpasusie (A, b), mpsmerie

Ha6op rpy3oB no mexanuke

HaGops!l IpyuH ¢ pa3auIHON KECTKOCTHIO

HaGop ten paBHOro 00BhemMa U paBHOM MacChl

[Tpubop st U3ydeHus IBUKEHUS TeJl IO OKPY>KHOCTH

[Tpubopsl s U3ydeHUs: NPSIMOIMHENHOTO ABHKEHUS TEI

Poeryar-nuneiika

Ha6op no uzyuenuto npeoOpa3oBaHusi SHEPTruu, paboThl U MOITHOCTH TpruOoMeTpsl 1ab0paTopHbIE
MounekynspHas ¢pusnka u TepMouHamika Kanopumerpsr

Habop Ten no kanopumerpuu

Hab6op mns uccnenoBanus u3omnpoiieccoB B razax (A, b)

Habop Bermiects i nccieqoBaHus MIIABJICHUS U OTBEPICBAHUS

Ha6op monocoBoii pe3nHbl

DNEeKTpOJMHAMHKA

AmniepMeTpsl 1a00paTOPHBIE C MPENEIOM U3MepeHHs 2A A U3MEPEHHS B IIETSIX TOCTOSIHHOTO TOKa
BoabsTmeTprl 1abopaTopHble ¢ mpeneiaoM u3Mepenus 6B ist u3smepeHus B 1eMsX MOCTOSHHOTO TOKa
Munnuamnepmerpsl Karyiika-MoTok

Kitoun 3ambikanust Toka Komnacel

KoMrnekTsl poBoA0B coennHUTENBHBIX Habop mpsMbIX U 1yrooOpa3Hbix MarHuToB Habop mo anekTponusy
Habops1 pezuctopos npoBonounbie Peoctatsl momsyHkoBbie MicTouHMK cBeTa

JleiicTByroIIast MOJIeNb IBUTATENs-TeHepaTopa

Habop no uzyueHuto BO300HOBIIIEMbIX UCTOYHHUKOB SHEPTUU

OnTHKa ¥ KBaHTOBas (pU3UKa

[imockoe 3epkaio

Kommunexr nun3

CrnexTpocKoI 1ab0paTopHBIN

HaGop TpyOku criekTpasibHbIe

Ha6op no nonspusanuu ceera



Hab6op no untepdeperimm u qudpakinm cBera
[TepeueHb AEMOHCTPAIIMOHHOTO 000PYIOBAHUS
Komrutekr renexex

Kamepron



[TpuGop mnst nemoHcTpamu AaiaeHus B xuakoctu lap IMackans

Mopens ABUraTeNs BHYTPEHHETO Cropanusi Moienu KpucTainueckux pemerok Habop kanumuisipo
Cynransl anekrpudeckue Konmencarop nepemennoi emkoctu [lanouku u3 crexna, 30ouuTa ['Mrpomerp
IIcuxpometp

CrexnsHHBIE TPYOKH pa3HOro auamerpa KoMIuiekT nocyasl U MpUHAUIEKHOCTEH K HEl

Hlut muis cHaG)eHus 1a00paTOPHBIX CTOJIOB HANIPSHKECHUEM

Po3zetku 11 1ab0paTopHBIX CTOJIOB

HcToyHMKH TOCTOSTHHOTO U IIEPEMEHHOTO TOKa

Becsl yueHnueckue ¢ rupsMu

Cexynaomepsl

TepmomeTpbl

bapomerp

[IraTuBsI

]_II/IJ'[I/IHI[pI)I HU3MCPUTCIIBHBIC, MCH3YPKHU

O6opynoBanue [{enTpa «Touka poctay:

[udposas madoparopus mo ¢usuke RELEON AIR (yaennueckas) -3






