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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHre MPOorpaMMbl HAIPaBICHO HA (OPMUPOBAHNE ECTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHH3aIHI0 U3ydeHUsl (PU3UKH HA JeSTEIIbHOCTHON OCHOBE. B HEll yUHUTHIBAIOTCS BO3MOXKHOCTH IIPEIMETa
B peasmsanuu TpeboBanuii ®I'OC OOQO K mIaHUPyEMbIM JIMYHOCTHBIM M METAIPEIMETHBIM pe3yJibTaTaM
o0yueHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc dhusnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
¢bu3nveckre 3aKOHbI JIS)KAT B OCHOBE IIPOIIECCOB U SIBJICHUHN, M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH
u pusmdeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IIPEJOCTaBIIICT HanboIee ICHbIEe 00pa3ibl IPUMEHEHHS HAYYHOTO
METO/J1a TTO3HAaHMUSI, T.€. CIIoco0a MOIYYeHUs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 31o
IIpeIMET, KOTOPBIN HapsALy € APYTUMHU €CTECTBEHHOHAYUHBIMU [IPEAMETaMU JOKEH JaTh IIKOJIbHUKAM
MpeJiCTaBIeHUE 00 YBIEKATeNIbHOCTH HAYYHOTO UCCIEIOBAHUS U PAIOCTH CAMOCTOSTEIbHOTO OTKPBITUS

HOBOT'O 3HAHU:.

OpxHa U3 TIaBHBIX 337a4 (PU3UIECKOT0 00pPa30BaHUs B CTPYKTYpeE 00IIero oOpa3oBaHus COCTOUT B
(hopMHPOBaHNY €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00yJaromuxcs,
KOTOpBIC B JalbHENIIeM OyIyT 3aHATHI B CAMbIX pa3HO 00pa3HbIX cepax aesTeabHocTu. Ho He MeHee
BaKHOM 3aﬂaqeﬁ ABJIACTCA BBISIBJICHHUEC U ITIOATI'OTOBKA TAJIAHTIMWBBIX MOJIOABIX JHOI[CI;'I JJI1 ITPOAOJIPKCHU A
00pa3oBaHus U JanbHeHeld MpodeccnoOHaNbHON IESTEIBbHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX
MCCIICIOBAaHHI U CO3JJaHUX HOBBIX TeXHOJIOTHNA. COrIaCHO MPUHATOMY B MEXKYHAPOTHOM COOOIIECTBE
omnpezaeneHuto, EcrectBeHHOHay4Hasi TPaAMOTHOCTB — 3TO CHOCOOHOCTB YEJIOBEKA 3aHMMAaTh aKTHBHYIO IPa-
AAHCKYIO IMO3UIHUIO 110 06HI€CTB€HHO 3HAYMMBIM BOIIpOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HaAYKaMH, U €T0
TOTOBHOCTb HHTEPECOBAThCS €CTECTBEHHOHAYYHBIMU UesIMU. HaydHO rpaMOTHBIHM 4eTOBEK CTPEMUTCS
Y4acTBOBATh B apryMCHTHPOBAHHOM O6CY)K)ICHI/II/I HpO6J’I€M, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYET OT HEro CIEeIYIONMX KOMIIETEHTHOCTEH:

— HAY4HO O0BACHATH SABJICHUA,
— OILICHHUBATh U IIOHUMATH 0COOCHHOCTHU HAaYYHOTI'O UCCIICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCIIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJTYYCHHA BBIBOOOB.

N3yuenne pusmku ciocoOHO BHECTH pelIalomnii BKIaa B pOpMUPOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00YYarOLINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus: GpuU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konnenun
npernoiaBaHus yueoHoro npeamera «dusnka» B 06pazoBarenbHbIX opranuzanusax Poccuiickoit denepanum,
peaTu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkIEHHOU perenneM Komrernn
MunucrepcTBa npocserienus: Poccuiickoit @eneparuu, npotokoi ot 3 aekadps 2019 r. Ne ITIK-4BH.

[enu n3yyeHust GU3nKu:

— MpHOOpeTeHne UHTEepeca U CTPEMIICHHS 00yJaroIINXcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE MX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— Pa3BUTHUC Hpe)ICTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC IMMO3HAaHUA U CbOpMI/IpOBaHI/Ie HUCCICAOBATCIBCKOTO
OTHOILICHUA K OKPYXKAaIOIIUM SABJICHUAM,



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK PE3yJIbTaTa U3YUCHHUsI OCHOB CTPOCHHS MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUHN O POIU HU3UKHU TSl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayien mpodeccnoHaIbHOM e TeNbHOCTH,
CBSI3aHHOM C (PU3HKOM, TOATOTOBKA K JAIbHEHWIIIEMY O0Y4YEHHIO B TOM HalpaBJICHHH.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— HpI/IO6peTeHI/Ie 3HaHUH O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MCXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMCHI/Iﬁ OIMCBLIBATh U OOBICHATH (1)I/ISI/ILICCKI/IC SIBJICHHUA C UCIIOJIB30BaHUEM
IMMOJIYYCHHBIX 3HaHI/II71;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHHX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOIaTh MPUPOIHBIC SBICHUS U BBITIOIHATH OIBITHI, JJA0OPATOPHBIE paOOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIN3 U KPUTUIECKOE OLICHUBAaHUE UH(OpPMAIUK;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETPHOCTH, CBSI3aHHBIMHE C (DU3UKOM, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUXXCHUAX (1)I/I3I/I‘-I€CKOf/'I HAayKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTebHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT usyuyeHue Qu3nku Ha 6a30BoM ypoBHE B 9
knacce B 00b€Me 102 yaca o 3 yaca B HEZIEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3zgen 1. Mexannuyeckue siBJICHUA

Mexannueckoe nerxenue. Marepuanbaas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBIKeHUs. PaBHOMEpHOE NIPSIMOJIMHEWHOE ABMKeHUE. HepaBHOMEPHOE IPAMOIMHENHOE IBUKCHUE.
CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBHKEHUU.

Yckopenne. PaBHOyCcKOpeHHOE TpsiMOTHHEHOE BKeHne. CBoOoaHOe nanenue. OnbiTel ["amumes.
PaBHOMepHOE BIKeHUE 110 OKpYXHOCTH. [lepron 1 yactora oOpaiienus. JIuneliHas 1 yrioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Iepsebiii 3axk0oH Hprorona. Bropoi 3akon Hetorona. Tperuit 3akon HerotoHa. [IpuHiun cyneprno3uuuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEeHHs CKOJIbKEHUS, CUJa TPEHUS MOKOs, APYTrue BUAbI
TpEHHUSI.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHUe CBOOOIHOTO MajieHus. J[BIkeHue miaHeT
Bokpyr Connua (MC). [lepBas kocMuueckas CKOpocTs. HeBecOMOCTh U Meperpy3KHu.

PaBHOBecue MatepuanbHON TOYKHA. AOCOIOTHO TBEPI0E Teno. PaBHOBECHE TBEPAOTO TEa C 3aKPETUIEHHON
ocbio BpateHus. MomeHT cuibl. LleHTp TsokecTu.

Nmnynbe Tena. U3mMenenue umnynbca. UMnynbce cuiibl. 3aKOH cOXpaHEHUs UMITylbca. PeakTuBHOE
nsuxenune (MC).

Mexanuueckast paboTa 1 MOLUIHOCTb. PaboTa cuit TshKecTH, ynpyrocTy, TpeHus: CBs3b SHEpruu U paboThbl
[ToTrenuumanpHas SHEPIUs Tela, IOIHATOrO HAJl IOBEPXHOCTHIO 3eMiIM. [loTeHInanbHas sHeprus cxxaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOM
JHEPTHUH.

Hemoncmpayuu

HalGmronenne MexaHU4eCcKOTo ABMUKEHUS Tela OTHOCUTEIHHO Pa3HBIX TEJI OTCUETA

CpaBHeHHE MyTel U TPACKTOPUM JIBIXKEHUSI OJTHOTO M TOTO K€ Tea OTHOCUTEIHHO Pa3HBIX TEN OTCUéTa
N3MepeHne CKOpOCTH U YCKOPEHHUS TPSIMOIMHEWHOTO ABUKECHUS

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOIO JIBUKEHUS

IS NS

Habntoienue ABMKEHUS Tella o OKPYKHOCTH
6. HabmroneHne MexaHM4ecKHX SIBJICHHUM, MPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTENIbHO KaOMHETa (QU3UKHI
7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MacChl Tela U JeHCTBYIOLIEH Ha HETO CUJIbI
8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJAECUCTBUHU TeEJ
9. N3mMeHeHue Beca Teja Npu YCKOPEHHOM JIBHXKEHUU
10.ITepenava umIrysbca Ipu B3aUMOJICHCTBUM TEJ
11.IlpeobpazoBanust 3HEPrUH NPU B3aUMOICHCTBUU Tell
12.CoxpaHeHue uMIyibca Mpu HEYIPpyroM B3auMOJEHCTBUN
13.CoxpaHeHue UMITyJIbCa IPU a0COTIOTHO YIPYTrOM B3aUMOIEHCTBUH
14.HabmtoieHre peakTUBHOTO JIBUKEHUS
15.CoxpaHeHrie MeEXaHMYECKON SHEPTUU ITPU CBOOOHOM MaJeHUU

16. CoxpaneHre MEXaHMYECKOW SHEPTUH NPU JBKEHUH Teja MO ACHCTBUEM IIPYKUHBI

Jlabopamopnuvie pabomovt u onvimul

1. KOHCprI/IpOBaHI/IC TpaKTa IJid pas3roHa U JadbHEUINEro PAaBHOMEPHOI'O ABUKCHUS TapUKa UIIN
TCIICKKHU

2. OHpCHeHeHI/Ie CpCI[HeI\/'I CKOPOCTH CKOJIbXKCHU 6pyCKa WJIN IBUKCHUS IaprKa 110 HaAKJIOHHOM



TUIOCKOCTH

3. Ompenenenue yCKOpeHHs Tella PU PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKJIIOHHOH MJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHON
CKOpPOCTH

5. TIpoBepka rUMOTE3bI: €CIIU MPU PAaBHOYCKOPEHHOM JIBMXCHUH 0€3 HaualbHON CKOPOCTH ITyTH OTHOCSATCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME TPOMEXYTKH BPEMEHH OJTMHAKOBBI

6. MccrnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenue KodhGUIUEHTA TPEHUS CKOJIBKCHUS

8. Ompenenenue xECTKOCTH MPYKUHBI

9. Ompenenenue paboTHl CUIIBI TPEHHS IPH PABHOMEPHOM JBIKEHUH TEJIa IO TOPU30HTAIILHON
MOBEPXHOCTHU

10.0npenenenre paboOThl CHIIBI YIPYTOCTH TPU TMOABEME TPy3a C UCIOJIB30BAHHEM HEIMOIBHKHOTO U
MOJIBUKHOTO OJIOKOB

11.13ydeHne 3akoHa COXpaHEHUs SHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA U BOJHBI

Konebarenpaoe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHH: IEPHUO/I, YaCTOTa, aMILTUTY/A.
Matematuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu Koiae0aTeIbHOM JIBH)KCHUU.
3aryxaromue Kosebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndyeckue BoiaHbl. CBOHCTBA
MeXaHW4YecKUX BOJH. [Ipo nonbpHbIE U nonepedHble BOIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ paclpOCTPAHECHHUS.
MexaHn4ecKHUe BOJHBI B TBEPIOM Teie, ceiicMuueckue BosHbl (MC).

3ByK. I'poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu

1. HaGmronenue koneGaHuii T MO JeHCTBUEM CUJIBI TSDKECTH U CUIIbI YIIPYTOCTH
2. HaGnroenue kose0aHuii rpy3a Ha HUTH U Ha NIPYXXHHE

3. HaGnronenue BEIHYKIEHHBIX KOJIEOaHUN U pe30HaHca

4. PacnipocTpaHeHHe MPOJOIbHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIIH)

5. HaGumro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTHUYECKHI PE30HAHC

Jlabopamopuvie padomol u onvimul

1. Onpenenenue 4acToThl U EPHUOA KOJIeOaHUN MaTeMaTHYECKOTO MasiTHUKA

2. OnpeneneHye 4acTOThI U MepHOa KoneOaHUi MPy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Tepro/ia KoieOaHU MOBEIIEHHOT0 K HUTH IPy3a OT JUTMHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH NTEPHOAA KOJIEOaHUH MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a

5. IlpoBepka HE3aBUCUMOCTH epHoJia KojiebaHHi rpy3a, MOABELUIEHHOIO K HUTH, OT Macchl rpy3a 6.
OMnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUO0/Ia KoJIeOaHU MPYKMHHOTO MasiTHUKA OT Macchl rpy3a
KECTKOCTH IIPYKUHBI

7. U3Mepenne yckopeHus: CBOOOHOTO MaIeHUS

Pazjnen 3. DiieKTpoMarHuTHOE 10Ji€ M 3J1eKTPOMATHUTHBIE BOJIHBI

SJICKTpOMaFHI/ITHOC ITOJIC. 3JICKTpOMaFHI/ITHBIC BosiHbI. CBOMCTBA QJICKTPOMAIrHUTHBIX BOJIH IMxana
QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBaHue OJICKTPOMArdHMTHBIX BOJIH JJIA COTOBOM CBS3H.

9J'ICI(TpOMaFHI/ITHa}I npupoa CBera. CKOpOCTB cBeTa. BoTHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
2. BoHOBBIE CBOMCTBA CBETA



Jlabopamopnwvie pabomot u onvimul

1. U3yuenue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMIOMOIIBIO MOOMIIBHOTO TeedoHa

Pasnen 4. CBeToBbIe AIBJIEHUS

JlyueBas moznens cBera. Mcrounuku cera. [IpsmonuneiiHoe pacnpoctpaneHue cera. 3atmenus CosHua u
JIynbl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

[Ipenomiienne cBeta. 3akoH npenomMieHus ceera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Mcronb3oBaHue
IIOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJAX.

Jlunza. Xop nydeit B mua3e. OnTudeckas cucreMa oroanmnapara, MEKpockomna u teneckorna (MC). ['na3
KaK OITHYECKasi cucteMa. bin3opykocTs U 1aIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. CokeHne CrieKTpaabHbIX 1BETOB. Jlucnepcus
CBeTa.

Jemoncmpayuu
[IpssMonrHENHOE pacpOCTpaHEHUE CBETA.

OtpaxeHue cBerta.

[Tonyuyenue n300pakeHHi B IIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
[Ipenomnenue cBeTa.

OnTuyeckuii CBETOBOI.

Xox myueit B coOMparolel JIMH3e.

XoJ JIydeil B paccenBarole JIMH3E.

e BN o e

[Tonydenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

9. Ilpunuun aeiictBus poToarnmapara, MUKPOCKOIIA U TEJIECKONA.
10.Mognensb riasa.

11.Paznoxxenue 6e10ro cBera B CIEKTP.

12.ITomy4yeHue 6e0ro CBeTa MpH CI0KEHUU CBETa PAa3HBIX I[BETOB.

Jlabopamopnusie pabomel u onvimul
1. UccrnenoBanue 3aBUCUMOCTH YIila OTPAXKCHHUSI CBETOBOTO JIyda OT yIJia MaICHUSI.

2. N3yueHne XxapakTepUCTUK N300paKeHUs MIPEIMETa B INIOCKOM 3€pKaJle.

3. HccnenoBanne 3aBUCHMOCTH yriia npeJaoMJICHUA CBETOBOTO JIyda OT yIJjia IaJICHUA Ha I'paHUulC
«BO3AYyX—CTCKIIO».

4. Tlomyuenne n300paxxeHUi ¢ TOMOIIBI0 COOUPAIOIICH JIMH3BI

5. Onpenenenue pOKYCHOTO pacCTOSIHUS U ONITHUECKOM CHIIBI O OMparolei TUH3bI.

6. OnBITHI 110 Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHI IO BOCHPUATHIO 1IBETA MPEAMETOB ITPHU UX HAOIIOACHNUH Yepe3 LBETOBbIE (DUIBTPHI.

Paznen 5. KsanroBbie iBJIeHUA
OmnsiTel Pesepdopaa u mmanerapuas Moaens atoma. Mogens atoma bopa. Ucyckanue u noriomieHue

cBera aroMoM. KBaHTHI. JInHeW4YaThIe CIEKTPHI.

PagunoaktuBHOCTE. Anbda, 6eTa u ramman3inydeHus. CTpoeHre aTOMHOTO siipa. HykioHHast Moens
aTOMHOTO siapa. M30Tonsl.
PaanoaktuBHbIE TpeBpaienus. [lepuosa moypacmnaaa aTOMHBIX sIEP.

SAnepHble peakuu. 3aKOHBI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOTO YHUCEN. DHEPIHs CBSI3U ATOMHBIX SIED.
CBs13b Macchl ¥ dHeprun. Peakiuu cuntesa u aenenus saep. Ucrounmku sneprun Connna u 38€31 (MC).
SAnepnas sHepretuka. JleiicTBUs paAlOaKTUBHBIX W3JTydyeHUH Ha kuBble opraHnuzMsl (MC).

Hemoncmpayuu



1. CnexTpsl U3Ty4EHUS U MOTIIOLIEHUSI.

2. CHexTpshl pa3IudHbIX ra3oB.

3. Cnextp BogOpoOa.

4. HabmroneHne TpekoB B Kamepe Buibcona.

5. Pabota cuérunka MOHU3UPYIOIINUX U3ITYUCHUM.

6. Perucrparus uznydeHusi IpUpOAHBIX MUHEPAJIOB U ITPOJYK TOB.

Jlabopamopusie pabomsl u onvimot
1. HaGmroaeHue CIUIONIHBIX U JIMHEHYAThIX CTIEKTPOB U3TYYCHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YAaCTHUIIBI [T0 TOP MO3HOMY MyTH (110 hoTorpadusim).
3. VI3mepenue paguoakTUBHOTO (hOHA.

IMoBTOPUTENBHO-00001IAO M MOAYJIb

[ToBTOpHUTENEHO-0000IIAOIINI MOTYIIb IPEIHA3HAYCH JIJISl CHCTEMAaTU3alUK U 0000IICHHS PEAMETHOTO
COJIEpKaHUs U OIBITA JEATSIILHOCTH, TPHOOPETEHHOTO MPU U3YYSHUH BCETO Kypca (PU3UKH, a TAKKE IS
noAroToBkU kK OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHy o (hu3uKe A 00y4yaronmxcs, BIOpaBIINX 3TOT
y4eOHBIN peIMeT.

HpI/I HU3YUCHUHU JAHHOI'O MOAYJIA PCAIU3YIOTCS U CUCTCMATU3UPYIOTCA BUJBI ACATCIIBHOCTU, HA OCHOBC
KOTOPBIX obecrieunBacTCs AOCTHKCHUC MTPCIMETHBIX U MCTAIIPCIMETHLIX IINIAHUPYCMLBIX PE3YJILTATOB
O6y‘{eHI/I${, (I)OpMI/IpyeTCH C€CTCCTBCHHO-Hay4YHasi rpaMOTHOCTb: OCBOCHHUC HAYYHbBIX METOJ0OB NUCCICAOBAHUA
SIBJICHHUI npupoAbl U TEXHUKHU, OBJIAICHUC YMCHUSIMU OOBACHATH (1)I/ISI/I‘I€CKI/IG SABJICHUA, IIPUMCHAA
IMOJIYYCHHBIC 3HAHUS, pCIIATE 3a1a4i, B TOM YHCJIC KAUCCTBCHHBIC 1 SKCIICPUMCHTAJIbLHBIC.

HpI/IHHI/IHI/IaHLHO HGHTGHBHOCTHHﬁ XapaKTEPp JAHHOI'O pa3Jiciia peain3yeTcs 3a CUéT TOI'O0, 4YTO yHalquecs
BBIIIOJIHAIOT 3alaHHsA, B KOTOPLIX UM IIPEAJIaracTcCAa:

— Ha OCHOBE MOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBIACHITH PU3NUECKHE SIBICHUS B
OKPY>KaIoIIel MPUPOJIe U TOBCETHEBHOMN KU3HU,

— HCIOJIB30BaTh HAYYHBIC METOAbI HCCIICAOBAHUA CI)I/I3I/I‘-ICCKI/IX HBJ'IeHHfI, B TOM YHUCJIC JJII ITPOBEPKU
THUIIOTE3 U MMOJYUCHUSA TCOPCTUICCKUX BBIBOAOB;

— OOBACHATH HAayYYHBIC OCHOBBI Hanboee BaXKHBIX HOCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOHOFHﬁ,
HAIIpuMeEp, MPaKTUICCKOr'0 UCITIOJIB30BAHUA PA3JINYHBIX HCTOUYHHUKOB OHEPTUU Ha OCHOBEC 3aKOHA IIpE-
BpalICHUA U COXpaHCHHA BCEX U3BCCTHBIX BUJIOB SHCPTHUU.

Kaxxnas 13 Tem 1aHHOTrO paszjelia BKIIOYaeT SKCIepUMEHTAIbHOE HCCileloBaHne 0000IatoIero
xapakrtepa. Pa3zien 3aBepiiaercs NpoBeACHUEM JUarHOCTUUECKON 1 OLIEHOYHOW padoThI 32 KypC OCHOBHOM
ITKOJTBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Uzyuenue ¢pusnku B 9 Kiiacce HaIllpaBJIEHO HAa JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yIbTAaTOB OCBOCHHUS YUeOHOIO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nuecKol HayKu;

— HOEHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHBIX (bl/ISI/IKOB.

Fpa.m’dancxoe u nyoeno-npaecmeennoe eocnumaHnue:
— TI'OTOBHOCTb K aKTUBHOMY Yy4aCTUIO B 06Cy)KI[eHI/II/I O6IJ.I€CTBCHHO-3H3‘-II/IMLIX N 3THYCCKHX HpO6HCM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Ifl (bI/I?;I/IKI/I,

— OCO3HAaHHUC BaA)KXHOCTU MOPAJIbHO-3TUYCCKUX MTPHUHIUIIOB B ACATCIILHOCTHU y‘-IéHOI‘O.

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)1/131/1%01(0171 HAayKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (U3MUYECKOIN HAYKH KaK MOIIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— Ppa3BHUTHE HAy4YHOU JF0003HATEIHLHOCTH, HHTEPECA K HCCIEI0BATEIHCKON ACATEIBHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 O1AZONONYUUA:
— OCO3HAHME LIEHHOCTHU 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBWJI 0€30MacHOIr0 MOBEJAECHHS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ AIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTh HaBbIKa peQIeKCUH, IPU3HAHNE CBOETO MTpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe eocnumanue:
— aKTUBHOE YYacTHe B PEUICHUH MPAKTHUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpas)
TEXHOJOTUYECKOW ¥ COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3Y4EHHUIO Npodeccuil, CBI3aHHBIX C PUIUKOM.

IKonozuueckoe éocnumanue:
— OpHUEHTaIUs Ha IPUMEHEeHHE (PU3MUECKUX 3HAHUH NI pelIeHus 3a/1a4 B 00JIaCTH OKpYy KaroIen
Cpenbl, IUNIAHUPOBAHHUS MIOCTYIKOB U OLIEHKH UX BO3MOXHBIX ITOCIIEICTBAN JUIs1 OKPYKAOIIEH

Cpelbl;— OCO3HaHUE IJIO0AIBHOIO XapakTepa JKOJIOTMYECKHUX IMPOOJIEM U IyTeH UX peleHHs.

Aoanmayusa o0yuarouiezoca K U3MEeHAIOUWUMCA YCI08UAM COUYUATNbHOU U RPUPOOHOIL CPEObl:—
NOTPEOHOCTH BO B3aUMOJICHCTBUY MPU BBIMOJIHEHNH UCCIIEOBAHUM U MTPOEKTOB (PU3UUECKOM
HAIpaBJICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JAPYT'UX;

— TOBBILIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TEIIbHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM yuciie GOpMyIHpoOBaTh UJI€U, TOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

— TUIAHUPOBAHME CBOETO PAa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIBI, 00IeCTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (PU3NYECKUX 3HAHUH;

— OIICHKA CBOMX JICHCTBUI ¢ YIETOM BIUSIHUSA Ha OKPYKAIOIIYIO CPEY, BO3MOYKHBIX TII00aTbHBIX

IOCJICICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI
VYHMBepcalibHbIE I03HABATEIbHbIE IEHCTBUS
bazoevie nozuueckue oeiicmeus:
— BBIABJIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);
— YCTaHaBIUBATh CYLIECTBEHHBIH MPU3HAK KIacCU(UKALMU, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHUS;
— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSM;
— BBIABIATH IPHUYMHHO-CIICICTBEHHBIE CBSA3H MTPHU N3YUYEHUH (DU3MUECKUX SBICHUHN M MIPOIECCOB;
JIeNIaTh BBIBOJIbI C UCIIOJb30BAaHUEM JE€YKTUBHBIX M HHAYKTUBHBIX YMO3aKJIIOYEHUH, BbIIBUTaTh
THIIOTE3BI O B3aUMOCBS3SX (PU3NYECKUX BEINYMH;
— CaMOCTOSITEIILHO BBIOMPATH CIIOCO0 pemieHus yueOHo# pu3mueckoil 3ajauu (CpaBHEHUE HECKOJIBKHX
BapHUaHTOB PELICHHUs, BBIOOP Haubosee MOAXOIAIIEro C yU€TOM CaMOCTOSATENILHO BbIIEIEHHBIX

KPUTEPUEB).

Bba3zoevle uccneoosamenvckue oeiicmeus:
— HCIMOJb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKUN HHCTPYMEHT MTO3HAHMS;
— TPOBOAUTH [0 CAMOCTOATEIHHO COCTABIIEHHOMY ILIAaHY OMBIT, HECIIOKHBIN (PU3NYeCKUil
9KCIIEPUMEHT, HEOOJBIIIOE HCcCeI0BaHNe (PU3UUECKOTO SIBICHUS,
— OIICHMBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYICHHYIO B XOJI€ UCCIIeI0BaAHUS
WM SKCIIEPUMEHTA;
— CaMOCTOSTENIbHO (OPMYyITUPOBATH 000OIIEHUS U BBIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOIEHHS, OIBITA, HCCIEIOBAHMUSL;
— MPOTHO3UPOBATH BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAK)KE BBIIBUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmavueri:
— MPUMEHSTH pa3INYHble METO/Ibl, HHCTPYMEHTBI U 3alIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMALIK UITH
JAHHBIX C YUETOM MpeASIOKEHHOM yueOHOoM pu3nueckoit 3a1auu;
— aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATHh UH(POPMALIMIO PA3TUYHBIX BUJIOB U POpPM
IpeJICTaBICHHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBIeHU HHPOPMALIUU U WILTIOCTPUPOBATh

pemiaeMbIC 3aJa9U HCCIOKHBIMU CXCMaMU, JUarpaMMaMu, HHOH rpa(bmcoﬁ n UX KOM6HH8.L[I/IHMI/I.

YHI/IBCpcaHBHBIC KOMMYHHUKAaTUBHBIC JeHCTBUS



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuana, pe3yJabTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 331aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOI TeMbl M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HAa DEIICHUE 3aaud U
HOJJIepAKaHUE OJIaroXKenaTeIbHOCTH O0IIEHHS;

— COIIOCTABJISITh CBOM CYXKJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUAora, OOHapyX1BaTh
pa3inyure U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO NMPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PM3MUYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamensHoOCmb (COMPYOHUUECME0):

— MOHHUMAThH U UCTIOIB30BATh MPEUMYIIESCTBA KOMAHIHON ¥ MHIUBUYaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATH LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATh ,HefICTBI/ISI o €€ JOCTHIKCHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U PE3YIIbTaThl COBMECTHOUW pabOThI; 00001IaTh MHEHHS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, A0CTUTrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQUeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUS.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH
Camoopzauusauu}l:

— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHUus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IIMYHBIX MOAXOAAX MPUHATUS PEelIeHUH (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B rpymIe, NPUHITHE PEILIEHUH TPYIIOil);

— CaMOCTOSITEIILHO COCTABJIAThH AJITOPUTM peIIeHUs PU3NUECKO 3a/1aun WK TJIaHa UCCIIEIOBAHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeAiaraeMble
BApUAHTBI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U TpeJiaraTh miaH e€ u3MEHEeHHUS;

— O0OBSACHATH IPUYUHBI JOCTUKEHUSI (HEAOCTHKEHUS) PE3YIbTATOB JAESITEIbHOCTH, JaBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B IEATEIILHOCTD (B TOM YHCJIE B XOJ] BHIIOIHEHUS (PU3NUECKOTO HCCIIEJOBAHUS
WM [IPOEKTA) Ha OCHOBE HOBBIX 00CTOSTENLCTB, 3MEHUBIUINXCS CUTYallul, YCTAHOBJIEHHBIX OLINOOK,
BO3HMKIIUX TPYIHOCTEH;

— ONLCHUBATb COOTBETCTBHUC PE3YyJIbTaTa LEJIN U YCIOBUAM.
3M0l(u0HaJleblﬁ uUHmeslyiekm:

— CTaBHTh ce0s Ha MECTO APYroro 4CjI0BCKa B XOJ€ CIlopa UJIN AUCKYCCHU HAa HAYYHYIO TEMY,
MMOHUMATb MOTHBBI, HAMCPCHUS U JIOTUKY APYIroro.



Ilpunamue cedn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MpPH pelieHrnr GU3NYECKUX 3a/1a4 WK B YTBEPKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ MPaBo JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yapTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y O0YUaIOIINXCS
YMEHUU:

— HCIOJIb30BaTh NOHATHA: CUCTEMA OTCUETA, MaTepUalbHasi TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBMKEHUS, nedopmanus (ynpyras, iacTu4eckas), TpeHrue, IEHTPOCTPEMUTEIHHOE
YCKOpEHHE, HEBECOMOCTD U TMEPETPY3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPOE TEJIO, IICHTP TAKECTH
TBEP/OrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CHEKTPBI UCITYCKAaHUs U TIOTJIOIIEHHS; adb(a, 6eTa 1 raMMa-u3Iy4eHuUs, H30TOIIbI, SiAepHast SHEPreTUKaA;

— pa3nuuaTh SABJIEHUS (PABHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE MTa/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKPY’KHOCTH, B3aUMOJIECTBUE TEJl, PEAKTUBHOE JIBH)KEHUE, KOJIeOaTEIbHOE IBUKEHHE (3aTyXalolue 1
BBIHY’K/JICHHbIE KOJI€0aHUs), pE30HAHC, BOJIHOBOE JIBUKEHHE, OTPAKEHHUE 3BYKa, IPSIMOIMHENHOE
pacrpocTpaHeHue, OTPAKEHHUE U NIPEIIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPA’KEHUE CBETA,
pasiiockeHue 0esIoro cBeTa B CIIEKTP U CJIOKEHHE CIEKTPAIbHBIX [IBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAsl Pa/IM0AKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOr0 CIEKTPa U3JIYy4EHHUsI) IO OUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBJICHUE;

— Ppacno3HaBaTh IMPOSBICHUE HM3YYEHHBIX (DPU3MUYECKUX SIBIECHUI B OKpY)KaroLleM MUpE (B TOM YHUCIIe
(du3nueckue sIBICHUS B IPUPOJIe: PUIIMBBI U OTJIMBBI, JBMKEHUE M1aHeT COTHEUHOW CUCTEMBI,
PEaKTUBHOE JIBM>KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHHUE,
ceificMuyeckue BOJHBI, IIyHAMHU, 3XO0, I[BETA TeJl, ONTHUECKUE SABJICHUS B IPUPOJIE, OMOIOTHYECKOe
NefiCTBUE BUIUMOTO, YIbTPauoJIETOBOTO U PEHTTEHOBCKOTO U3JIy4€HU; €CTECTBEHHBIIN
paTMOaKTUBHBINA (POH, KOCMUYECKHUE JIYUH, PaIMOAKTUBHOE U3ITydeHHE IPUPOAHBIX MIUHEPAJIOB;
JefiCTBUE paiMOAaKTUBHBIX U3JyYEHUN Ha OPraHU3M YeJIOBEKa), IPU ATOM NEPEBOAUTH MPAKTUYECKYIO
3aJauy B yUeOHYIO, BBACIATH CYILIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NYECKUX SIBICHUI,

— OMNMCHIBATh U3YUEHHBIE CBOICTBA T€T U (PU3UUECKUE SABJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTh Tella PY HEPABHOMEPHOM JIBKEHUH, YCKOpEHHE, TIepeMelleHue,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOHOTO
naJIeHus], BeC Teja, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHW4YecKas padoTa U MOIIHOCTh, MOTEHIUAIbHAS
SHEPIHs Tella, HOJHIATOrO HaJl TOBEPXHOCTHIO 3€MJIM, IOTEHIIUMAJIbHAS SHEPT U CKATON MIPYKUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAsi MEXaHU4eCcKask YHEPIus, EPHOJ] U 4acToTa KojeOaHHH, ATMHA BOJIHBI,
TPOMKOCTbH 3ByKa M BbICOTAa TOHA, CKOPOCTh CBETA, [T0Ka3aTes b MPEIOMIICHHSI CPE/Ibl); IPU OMHUCAHUN
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOB3YEMbIX BEJIMYUH, 0003HAUCHHS U €IUHHIIBI
bu3NYECKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIIUE TaHHYIO PU3NYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU N3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETMYMH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIOIB3YS 3aKOH COXPAaHEHUs
9HEPTUH, 3aKOH BCEMUPHOT'O TATOTEHHUS, IPUHLIUII CYNEPIO3UIIMH CUJI, TPUHIIMII OTHOCUTEIBHOCTH
["anunes, 3akoHbl Hp0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHS CBETa,
3aKOHBI COXPAHEHUs 3apsSA0BOI0 M MAaCCOBOTO YMCEIN MPH SIAEPHBIX PEaKLUAX; IPU ITOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPaKEHUE;



— 00BACHATH (PM3MUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBIATh MPUUMHHO-CIICCTBEHHBIE CBS3U, CTPOUTH 00bsIC-
HEHHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (DU3UUYCCKUX SIBJICHUH,
bu3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

— pemiaTh pacyE€THbIE 3a7a4u (ONMUpPAIOIIUEcs HAa CUCTEMY U3 2— 3 ypaBHEHHI1), UCIIOIB3YS 3aKOHBI U
(dbopMyIIbl, CBS3BIBAMOIINE (PU3HUSCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33]]a4H 3aITUCHIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEAOCTAIOUINE UK U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI M POPMYJIBL,
HEOOXOUMBIE JJIs PELICHUs, TPOBOAUTH PACYETHI U OLIEHUBATH PEATUCTUYHOCTD MOTYYEHHOTO
3HaueHUs (PU3UYECKON BEITNINHBL;

— pacClio3HaBaTb HpO6J’ICMI:I, KOTOPBIC MOXKHO PEIIMTDH ITPU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMHUCAHUC UCCIICAOBAHM, BBIACIIATE IPOBCPACMOC NMPCATIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTD TOPAAKA
IMMPOBCACHUA UCCIICAO0BaHNUsA, ACIaTh BBIBOAbBI, MHTCPIIPECTUPOBATL PE3YJIbTAThI Ha6JIIOI[eHI/II71 " OIIBITOB,

— TPOBOJHTH OMBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TeJ (M3yueHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPTUH; 3aBUCUMOCTb IIeproJia KojaeOaHuit
IIPY’KUHHOI'O MAasATHUKA OT MAacChl Ipy3a M KECTKOCTH IPYKHUHBI U HE3aBUCUMOCTH OT aMILIUTY b
MaJIbIX KoJIeOaHuil; MPsIMOIMHENHOE paclpoCTpaHEHUE CBETa, pasjiokeHHe Oenoro cmeTa B
CIEKTp; M3YYCHHE CBOMCTB M300paKEHHS B IIOCKOM 3€pKalie M CBOMCTB M300pakeHUs MpeIMeTa B
cobuparoniei 1uH3e; HaOIr01eHUE CIUIOMIHBIX U JMHEHYAThIX CIIEKTPOB U3JIyUYEHUS): CAMOCTOSITEIbHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOIO HAOOpa 000PyA0BaHMS; OIIMCHIBATh XOJ OMbITA U €T0
pe3yabTaThl, GOPMYITHPOBATH BHIBOKI;

— TPOBOJHTH MPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, ONIPeeIsis CpeHee 3HaUeHNE
u3MepsieMoii BennuuHbI ((poKkycHOe paccTossHUE cOOHparoleii TMH3bI); 000CHOBBIBATH BHIOOD criocoba
U3MEPEHUS/M3MEPUTEILHOTO TPUOOPa;

— TPOBOJUTH UCCIIEOBAaHUE 3aBUCHUMOCTEH (U3UUECKUX BEIMYHUH C HUCIIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHUi (3aBUCUMOCTh IYTH OT BPEMEHHU MIPH PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHOU CKO-
POCTH; IepHoia KoJIeOaHNH MaTeMaTUYeCKOro MasiTHUKA OT AJTMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpa’KeHHsI CBETa OT yIJla MaJeHUs U yIila IpeJOMIICHHUs OT yIJia MaJieHus): IUIaHUpOBaTh UCCIIE10-
BaHUE, CAMOCTOSATEIBHO COOMpPaTh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MTOJIyY€HHOMN 3aBUCUMOCTH
(Gu3MUecKrX BEITUYUH B BUJIE TaOIUI] U TpaMKOB, JAeTaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BaHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUUH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela npu
PaBHOYCKOPEHHOM JBIM)KEHHH, YCKOPEHUE CBOOOIHOTO MaJIeHUs, )KECTKOCTh MPYXKUHBI, KOAPPHUIIMEHT
TPEHMsI CKOJIbKEHUS, MeXaHMuyeckas paboTa M MOLIHOCTb, YaCTOTA U MEepUo/ KojaeOaHui
MaTeMaTUYECKOT0 U MPY>KUHHOTO MAsTHUKOB, ONTUYECKasl CHJIa COOMparoIIel JTUH3bI, paliOaKTUBHBIN
¢$oH): MIIaHUPOBATh U3MEPEHUS; COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHSITH U3MEpPEHUS,
clelysl IPeAJIOKEHHON MHCTPYKIIMM; BBIYMCIIATE 3HAYEHUE BETUUYUHBI M AaHAJU3UPOBATH MTOJIyYEHHBIE
pE3yJBTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

— coOmrofaTh npaBuia TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

— pas3jndaTb OCHOBHBLIC ITPU3HAKH U3YUCHHBIX (i)I/I3I/II-IeCKI/IX MOI[GJ'Ief/'Il MaTrc€pHrajbHasd TOUKaA,
a0COJIFOTHO TBépI[OC TCII0, TOYEYHBIN UCTOYHUK CBCTA, JIY4, TOHKAaA JINH34, [IJIaHCTapHad MOACIIb aTOMaA,
HYKJIOHHas MOJICJIb aTOMHOTO A1pa;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOit
Ha UX ONMCaHUs (B TOM YHCIIE: CIUAOMETP, JaTUYUKH IOJI0KEHUS, pACCTOSIHUS M YCKOPEHHUS, PaKeTa,
9XO0JIOT, OYKH, IEPUCKOI, (hoTOoammapar, OnTHIECKUe CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa



Bunbcona), ucronb3ys 3HaHUS O CBOMCTBAX (PU3MUYECKUX SBICHUH U HEOOXOAUMBIE (PU3NYECKHE
3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMBI M CXEMaTHUYHbIE PUCYHKH H3YyYCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX IIPOLIECCOB IIPH PELIEHUH y4eOHO-TTPaKTUYECKUX 33/1a4;
OIITHYECKHE CXEMBI JUISl IOCTPOCHUS H300paKeHUH B INIOCKOM 3€pKaJie U COOUPAIOIIEH JINH3E;

— MPUBOJIUTH MPUMEPHI/HAXOIUTh HH(POPMAIIHIO O IPUMEpaX MPAKTUIECKOTO UCITOJIb30BAHUS
busnyecKux 3HaHUI B MOBCEIHEBHOM JKU3HU ISl oOecrieueHus: 0€30MacHOCTH pH 00paIieHuu ¢ npudo-
pamMH U TEXHUYECKUMHU YCTPOICTBaAMH, COXPAHEHHs 310POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTr0
MIOBEJICHUS B OKPYKAIOIIEH Cpee;

— OCYIIECTBIISATh MOUCK HHPOpMAIHH (PU3NIECKOTO COJIEpKaHus B ceTH VIHTepHET, CaMOCTOSTEIILHO
bopMyITUpyst TOUCKOBBIN 3aMIPOC, HAXOAUTh MYTH ONPEACICHUS JOCTOBEPHOCTH MOTY4ESHHOM
uH(pOpPMaIIMK HAa OCHOBE MMEIOIIUXCS 3HAHUH U JIOTIOTHUTEIBHBIX HCTOYHHUKOB;

— HCIIOJIb30BAaTh MPH BHIMOJIHEHUH YUE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy PU3NIECKOTO
COJepKaHus, CIIpaBOYHbIE MaTEPUaJIbL, pecypchl ceTu VIHTepHeT; BilageTs npuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOM CUCTEMBI B APYTYIO;

— co3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHbIE COOOILIEHHS HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COAEP KaHMsI, TyOJIMUYHO NPEACTABIATH PE3YIbTAThl IPOEKTHOM
WIH UCCIIEI0BATENbCKOM NEATEIbHOCTH; IPU TOM I'PaMOTHO UCIOJIb30BaTh U3yUYEHHBIH NOHSITUHHBIN
anmnapar u3y4aeMoro pasjeia (pU3uMKU U COIPOBOXKAATH BBICTYIUIEHHUE ITPE3EHTALMEN ¢ yUETOM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IIJIAHUPOBAHHUE

CpaBHeHHe IyTeil 1 TpaeKTOPHUH IBIKEHHS OHOTO U TOTO JKe Tella OTHOCHTENBHO Pa3HBIX Tell 0TCUETa;
Amnamu3 Texcra ['amuiiest 00 OTHOCHTENIBHOCTHU ABHIKCHHS;BBIIIONHEHNE 3aJaHUH 110 TEKCTY
(CMBICTIOBOE YTEHHE);

Omnpenenenne cpeHeil CKOPOCTH CKOJIBKEHHS OpyCKa WIIH JBIDKEHHUS IIapHKa 110 HAKITOHHON
IUIOCKOCTH;

AHanu3 1 00CyXIeHHUe CII0CO00B MPHOMIKEHHOTO ONPeIENICHHS MTHOBEHHON CKOPOCTH;
Ornpenenenne CKOPOCTH PaBHOMEPHOTO JABIKEHHUS (IIAPUKA B KUIKOCTH, MOJEIH SJIEKTPHIECKOTO
ABTOMOOWJIS U T. I1.);

OrnpezieneHye myTH, MPOHIEHHOTO 3a JaHHBIH IPOMEKYTOK BPEMEHH, U CKOPOCTH Tella Mo rpaduKy
3aBHCHMOCTH ITyTHPAaBHOMEPHOT'O JIBIKCHHUS OT BPEMCHH;

OO0cyk/1eHHE BO3MOXKHBIX TIPUHIMIIOB ACHCTBUS IIPUOOPOB, U3MEPSIOIIMX CKOPOCTD (CIUIOMETPOB);
BbIunciieHue myTu 1 CKOPOCTH HPU PABHOYCKOPEHHOM HPSMOJIMHEHHOM ABIKEHUH TEJIa;
OmnpepeneHue NPOAACHHOTO MYTH U YCKOPEHHS ABXKEHHS Tela M0 rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O MPSMOIMHEHHOT0 IBIXKCHHS TeJa OT BPEMEHH;

OmpeneneHue yCKOPEHHs Tella IPpU PaBHOYCKOPEHHOM ABHMXCHNH IO HAKJIOHHON IIIOCKOCTH;
W3mepenue neprosa i 4acToTh 00paIeHHs Tella [0 OKPYKHOCTH;

OmnpefeneHie CKOPOCTH PABHOMEPHOTO IBUKEHHS Tela M0 OKPYKHOCTH;

Peenue 3a1a4 Ha onpe/ieieHNe KUHEMAaTHYECKUX XapaKTePUCTUK MEXaHHYECKOTO ABUKCHHS
Ppa3IMYHEIX BHJIOB;

PacnioznaBanne 1 mpHOMIMKEHHOE ONMCAHNE PA3INYHBIX BHIOB MEXaHHIECKOrO JABIKCHHS B IPHPOJIE U
TEXHHKe (Ha IpuMepax CBOOOIHO MaJaloNINX Tell, IBH)KCHHUS )KHBOTHEIX, HEOSCHBIX Tell,
TPaHCIOPTHBIX CPEZCTB U JIp.);

Ne | HanMeHoBaHHe pa3/eJIoB H TeM KosnyectBo 4acoB JNara Buabl resTeIbHOCTH Buasl, DJ1eKTpOHHbIE
n/m | IporpaMmsbl U3yYeHHS (hopmbl (uudposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHE KOHTPOJIsSt o6pasoBaTe/bHbIE
padoThI padoTsI pecypest
Paznen 1. MexaHn4yeckue siBJIeHHs
1.1. | Mexannueckoe ABH:KeHHE U 12 1 3 AHanu3 1 06CyKIeHre PasIMYHbIX IPUMEPOB MEXaHUYECKOTO/IBXKCHHUSL; VerHblit https://edsoo.ru/
CMoCo0bI €ro ONUCAHUS O6cyxIeHHe TPaHUI TPHMEHUMOCTH MOJIEIH «MATePUATbHASTOUKAY, orpoc; https://resh.edu.ru/?
Orrcanne MEXaHUIECKOTO IBIKEHNS PasTHIHBIME CTIoco0amm(ypaBHeHHe, Tabnuna, rpaduk); Anams | JlaGoparopuas | ysclid=I13nz17boas
JKU3HCHHBIX CUTYaIllH, B KOTOPBIX IPOSABISCTCS OTHOCUTENHOCTh MEXaHUIECKOTO pabora;
IIBUKEHUS Konrposnbhas
HabmnroneHne MeXaHH4YeCKOro IBIKEHHS TeJla OTHOCHTEILHOPA3HBIX TEJ OTCUETa; pabora;
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Habmronenue n 06cyskeHHE ONBITOB C JBHKCHUEM Tela MPH YMECHBIICHUH BIMSHUS APYTHX TEI,
MPENATCTBYIOIHX JBIKECHUIO;

Ananu3 Texcra ['anuies ¢ OnucaHueM MBICICHHOTO IKCIIEPUMEHTA, 000CHOBBIBAIOILETO 3aKOH
MHEPLUH; BBIITOJIHEHUE 3a]JaHUH 10 TEKCTY (CMBICIOBOE YTEHHE);

OO0cykIeHHEe BO3MOXKHOCTHU BBITIOJIHEHHS 3aKOHA HHEPLIMHU B Pa3JIMYHbIX CHCTEMAX OTCYETA,
Habmronerue u o0cyxeHne MEXaHHUIECKUX SIBICHHI, IPOMCXO/AIINX B CHCTEME OTCUETa
«Tenexka»py €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUHM OTHOCUTEIIBHO KaOUHETA (DH3UKH;
JleficTBus ¢ BEKTOpaMH CHJL: BBIIIOJIHEHUE 3aJaHUH 110 CIIOKEHHIO M BBIYUTAHUIO BEKTOPOB;
HabnroneHue 1/uim npoBeIeHHE OIBITOB, IEMOHCTPHPYIOIINX 3aBUCUMOCTD YCKOPEHHUS Teja OT
HPUIOKECHHOH K HEMY CHIIBI M MacChI TeJIa;

Awnanus u 00bsICHEHUE SBJICHHUIT C HCIIOJIBb30BaHUEM BTOPOTo 3aKoHa HproTOHA,

Penrenue 3a1a4 ¢ UCIOJIb30BaHUEM BTOPOTO 3aK0Ha HbIHOTOHA M IpaBUIIa CIIOKEHHUS CHIT;
OnpeneneHne KECTKOCTH MPYKUHBL;

AHanu3 cuTyalui, B KOTOPbIX HAOIIOAA0TCS YIIpyrue AeopMalum, U X 00bsCHEHHE C
UCIOJIb30BaHMEM 3aKoHa ['yKa;

Penrenue 3aa4 ¢ KCoab30BaHUEM 3aKoHa ['yka;

HccnenoBatue 3aBUCUMOCTH CHITBI TPEHHUSI CKOJIBKEHHS OT CHIIbI HOPMAIBHOTO IaBICHHS.
OOcyk1eHHE PE3yIIbTATOB HCCIIEIOBAHMS;

Ornpenenenue Kod3GGUIMEHTA TPEHUS CKOIbKEHUS;

V3MepeHue CUITbI TPEHHUS MTOKOS;

Penrenne 3a1a4 ¢ ucnonp30BaHueM GOPMYITBI TSl CHIIBI TPEHHUS CKOBKEHHUSL;

AHanu3 IBWKEHUS TeJ TOJBKO I10]] ACHCTBUEM CHIIBI TSIKECTH — CBOOOHOTO MaJCHHS;
OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHHUS CBOOOIHOTO MaJICHUS OT MacChl TEla;

O1ieHKa BEIIMYUHBI CHJIbI TATOTEHUS, ACHCTBYIOLIEH MEXy ABYMs TellaMU (1151 pa3HbIX Macc);
AHanu3 IBWKEHHs HEOCCHBIX TEJl MO/ JSHCTBUEM CHJIBI TATOTCHUS (C UCIIOJIb30BaHUEM
JIOTOTHATEBHBIX HCTOYHUKOB HH()OPMALIHH);

Perenue 3a/1a4 ¢ UCHOJIb30BAaHUEM 3aKOHA BCEMHPHOT'O TATOTSHUS M (JOPMYIIBI JUIS pacy€Ta CHIIBI
TSKECTH,

AHaN3 OpPUTHHAIBEHOTO TEKCTa, OIMCHIBAIONIETO MPOSBICHAS 3aKOHA BCEMUPHOTO TATOTECHNUS;
BBITIOJIHEHHUE 3aJIaHUH 110 TEKCTY (CMBICTIOBOE YTEHHE);

Habmonerue 1 006CyskaeHre OMBITOB MO0 H3MEHEHHIO BeCa Tejia IIPU YCKOPEHHOM JIBIKCHHH;
AHanu3 ycloBHii BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH;

Penrene 3a1a4 Ha ompe/ieNieHre Beca Tela B Pa3IHIHBIX YCIOBHUSX;

AHanu3 cuII, IeHCTBYIOMIX Ha TEJIO, IOKOSIIeecs: Ha OIope;

OrnpesieneHne HeHTpa THKECTH Pa3IMYHbIX TEI;

Ycrubiit
ompoc;
JlabopaTopHas
paborta;
KonTtposbHas
pabora;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas




1.3. | 3akoHBI coxpaHeHHsI
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Hab6monenue 1 006cyxaeHHE OMBITOB, IEMOHCTPUPYIOIIMX Mepeiady UMITyIIbca IPH B3aUMOACHCTBHH
TeJI, 3aKOH COXPAaHEHHUs UMITyJIbCa IpU aOCONIOTHO YIPYTOM U HEYIPYTOM B3aHMOACHCTBUH TEI;
AHau3 CUTYalMi B OKPY KaIOIIEH )KU3HH € UCTIOJB30BAaHHEM 3aKOHA COXPAHEHHs HMITyJIbCa;
Pacrnio3HaBaHue sBICHUS PEaKTHBHOTO JBUKEHUS B Ipupoje U texuuke (MC — Guonorus);
[IpuMeHeHHe 3aKOHA COXPAaHEHHS UMITylIbca JUIs pacuéTa pe3yIbTaToB B3aUMOACHCTBHUS Tel (Ha
HpUMepax HEeYIpyroro B3aMMOJIEHCTBYS, YIPYTroro LEeHTPaIbHOTO B3aUMOACHCTBUS IBYX OJMHAKOBBIX
TeJ, OAHO M3 KOTOPBIX HETIOABIKHO);

Pelenue 3a1a4 ¢ UCMONIb30BAaHMEM 3aKOHA COXPAHEHHS UMITYJIbCA;

Omnpenenenne pabOTH! CHIIBI YIPYTOCTH IIPU HOABEME TPy3a C HCIOIb30BAHHEM HETIOABIKHOTO U
MOJABHKHOTO GJIOKOB;

W3mepeHne MOIHOCTH;

W3mepenne NOTEHIHATbHON YHEPTHHU YIPYro JehOpMHPOBAHHOI NPy KIHEI;

W3mepeHne KUHETHYECKOH SHEPTHH TeJa 110 JUTHHE TOPMO3HOTO ITyTH;

OKCIepHMEHTAIbHOE CPAaBHEHHE H3MEHEHHS IOTCHINAIBHON U KHHETUYECKOH SHEeprui Tena Ipu
JIBIDKCHHH 10 HAKJIOHHOH INIOCKOCTH;

OKcIepHMeHTaIbHAs IPOBEPKa 3aKOHA COXPAHEHUSI MEXaHIIECKOU SHEPTUH IIPU CBOOOJHOM I1aJICHUH;
IIpuMeHeHue 3aKk0Ha COXpaHEHUI MEXaHUYECKOH SHEPruu Julsl pacyéra MOTEHLUNAIbHON U
KHHETHYECKOU SHEePruil Tena;

Pemrenne 3aa4 ¢ UCIIOIB30BaHUEM 3aKOHA COXPAHEHHS MEXaHHIECKOH YHEPIUH;

Ycrubiit
ompoc;
JlabopaTopHas
paborta;
KonTtposbHas
pabora;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas
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Paszgnen 2. Mexann4yeckune KoJ1e0aHUsI H BO

JTHBI

2.1. | Mexanuueckune Kojie0aHust

5

HaGutonenue konebanuid moj 1eUCTBUEM CUIT TSKECTH M YIPYTOCTU U OOHApYKEHHE MOA00HBIX
KoJIeOaHUi B OKPYXKAIOLIEM MUPE;

AHanu3 KoneOaHui rpy3a Ha HUTHU U Ha IpyxuHe. OnpesielleHne 4acToThl KoneOaHuit
MaTeMaTH4ECKOr0 U IPY>KHHHOTO MasTHUKOB,;

Habtonenue u 00bsiCHEHUE SIBJICHUS PE30HAHCA;

VccnenoBanne 3aBHCUMOCTH NepHo/a KONeOaHUI MOIBEIIEHHOTO K HUTH I'Py3a OT JUTHHBI HUTH;
IpoBepka He3aBUCHMOCTH MEPHO/Ia KOJIeOaHMi rpy3a, O/IBEIICHHOTO K JICHTE, OT MacChl Ipy3a;
Habmonenne 1 o0cyskIeHHE ONBITOB, TEMOHCTPUPYIONINX 3aBUCHMOCTH MepHOoa KoNeOaHuH
HPYXMHHOTO MasITHHKA OT Macchl TPy3a U KECTKOCTH TPYKUHbI;

IIpumeHeHne MaTeMaTHIECKOTO U IIPYKHHHOTO MAsITHUKOB B KaUeCTBE MOJIENSH [T OITHCAHUS
KoJIe0aHMi B OKPYXKAIOLIEM MUPE;

Penrenne 3aa4, CBS3aHHBIX C BEIYHCIEHUEM HIIH OLEHKON 9acTOTHI (MepHoa) KoIeOaHHi;

VYerusbiit
OIpoc;
JlaGopaTopHas
pabora;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas

2.2. | MexaHnuecKue BOJHBI. 3BYK

OOGHapyKeHHEe U aHAJIN3 BOJIHOBBIX SBICHHUIT B OKPYKAIOIIEM MHpE;

Habtonenue pactpocTpaHeHus NPOJOIbHBIX U MONEPEYHBIX BOJH (Ha MOJIENH) U OOHApYKeHHE
QHAJIOTMYHBIX BHIOB BOJH B IIPUPOJE (3BYK, BOJSTHBIE BOJIHEL);

BbIunciieHue ATHHBI BOJIHBI X CKOPOCTH PACIPOCTPAHEHHUs 3BYKOBBIX BOJIH;

DKCIepHMEHTAILHOE ONPEIeNICHNE IPAHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIeOaHHIT;
HaburoieHne 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCIIE C UCIIOIB30BAHUEM
My3BIKQJIEHBIX HHCTPYMEHTOB);

Hab6mroienne 1 00bsCHEHNE SBICHUS aKyCTHYECKOTO PE30HAHCA;

AHanu3 OpUTHHAIBHOTO TEKCTA, HOCBAIEHHOIO HCIIOIB30BAHMIO 3BYKA (MM YIbTPa3ByKa) B TEXHHUKE
(9X0JNoKaNys, yIbTPa3ByK B MEAMIMHE U JIp.); BHITOJIHEHHE 3aJaHIH [0 TEKCTY (CMBICIIOBOE YTEHHE);

VcrHblit
ormpoc;
KonTtposnpHas
paborta;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas

Hroro no paszzeny
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Pazgen 3. D1eKTpOMarHuTHOE MoJIe U 31eKTPOMATHHUTHbIE BOJIHbI




3.1. | DaekTpomMaruuTHOE MoJIE U 8 [TocTpoenue paccyxaeHHil, 000CHOBBIBAIOIINX B3aUMOCBS3b JJIEKTPUUECKOr0 H MArHUTHOTO TTOJICH; Ycrubiit https://edsoo.ru/
3JIEKTPOMArHUTHbIE BOJIHBI DKCIEePHMEHTATBHOE H3y4YCHHE CBOICTB YIEKTPOMATHUTHBIX BOJH (B TOM YHCIIE C IOMOLIBIO ompoc; https://resh.edu.ru/?
MOGHIIBHOTO TenedoHa); JlaGoparopuas | ysclid=I3nz17boas
AHaIu3 peHTreHOBCKHX CHHMKOB Y€JIOBEYECKOr0 OpraHnu3Ma; pabora;
AHaIu3 TEKCTOB, OMUCHIBAIOLIMX IPOSIBICHHUS IEKTPOMATHUTHOTO H3TyYEH S B IPUPOJIE: KUBBIE KourponbHas
OpraHu3Mbl, U3My4YeHHUs HEOECHBIX TeJ (CMBICIIOBOE UTCHHUE); pabora;
Pacrio3HaBaHue ¥ aHAIIN3 PA3IMYHBIX IPUMEHEHHH DIEKTPOMATHUTHBIX BOJIH B TEXHHKE;
PeureHne 3a1a4 ¢ HCMOIb30BaHKEM HOPMYII LISt CKOPOCTH JIEKTPOMATHUTHBIX BOJIH, UTHHBI BOJIHBI 1
YaCTOThI CBETA,;
Uroro no pazaeny 8
Paznen 4. CBeTOBBIE SIBJEHHS
4.1. | 3akoHsbI pacnpocTpaHeHus cBeTa | 5 Habuiro/1eHue ONbITOB, 1eMOHCTPUPYOLIUX SIBICHUE IPIMOJIMHEHHOTO PACIPOCTPAHEHHUS CBETA VerHblit https://edsoo.ru/
(BO3HMKHOBEHHE TEHHU W MOy TEHM), U MX HHTEPIPETALHS C UCIOJIb30BAHUEM MIOHSTUSI CBETOBOIO JIy4a; | OIpoc; https://resh.edu.ru/?
OOBbsiCHEHHE U MOZEIMPOBAHIE COHEYHOTO M JIYHHOTO 3aTMEHHIA; Jlaboparopuas | ysclid=13nz17boas
HccneoBanye 3aBUCHMOCTH YIiIa OTPXKEHHs CBETOBOTO JIyda OT YIJla ajeHHs; pabora;
M3ydenue cBoMCTB M300paXKeHUS B IIIOCKOM 3€pKalIe;
HabutozieHue 1 00bSCHEHHE OBITOB 110 IOy YEHHIIO H300paKEHHIT B BOTHYTOM U BBITYKJIOM 3€pKajiax.
Ha6utozieHue 1 00BbSICHEHHE OIBITOB 110 IIPEIOMJICHHUIO CBETA HA IPAHHIIC PA3IHYHBIX CPEJl, B TOM YHCIIE
OIIBITOB C MOJIHBIM BHYTPEHHUM OTPAXKEHUEM;
HceneoBanye 3aBUCHMOCTH YIJla MPETOMIICHHS OT YIJIa ajieHHs CBETOBOTO Jy4a Ha
IPaHULEKBO3IYX—CTEKIION;
PacnosnaBanue sBieHMI OTpaXkKeHHS U IIPEIOMIICHUS CBETa B IIOBCEIHEBHOMN XKH3HU. AHAIIN3 U
00BSICHEHHE SBJICHHS ONITHYECKOrO MUPaXa;
PeueHue 3a/1a4 ¢ UCIOJIB30BAHMEM 3aKOHOB OTPAXKEHHS 1 IPETIOMIICHHUS CBETA;
4.2. | JInu3bl M ONTHYECKHE TIPHGOPBI 5 TTosy4ueHne n300paXkeHni C IIOMOIIBI0 COOMPATOILIEH W PaCCEHBAOIICH JIHH3; VerHslit https://edsoo.ru/
Omnpenernenue HOKYCHOTO pacCTOSHHUS W ONTHYECKOM CHITBI COOMPATOILIEiT JINH3bI; 0oIpoc; https://resh.edu.ru/?
AHanu3 ycTpoiCcTBa U NPHUHIMIIA IEHCTBIS HEKOTOPBIX ONTHYE CKUX TIPUOOPOB: (oToamnmnapara, Jla6oparopuas | ysclid=13nz17boas
MHKpockomna, Teneckorna(MC — OHoorus, acTpOHOMHS); paborta;
AHanm3 sBJIeHH!H GIM30pyKOCTH U JAbHO30PKOCTH, IpHHIKNA AeicTBUs 0ukoB (MC — Gronorus);
4.3. | Pa3noxenue 6eJoro cBera B 4 HaburozieHue 1o pasnoxeHuro Georo CBeTa B CIeKTp; YcrHbli https://edsoo.ru/
CIIEKTP HaburoieHune 1 06bICHEHHE OIBITOB MO TIOIYYEHHIO GENOro CBETA IPH CIIOXKEHHH CBETA Pa3HbIX OIpoc; https://resh.edu.ru/?
LIBETOB; Jla6opatopras | ysclid=13nz17boas
TIpoBe/eHne 1 0GBICHEHHE OMBITOB [0 BOCTIPUSATHIO L[BETA IPEAMETOB MPU MX HAONIOIEHUH Yepe3 pabora;
1BETOBbIE PUILTPHI ([IBETHBIE OUKH); KonTtposnpHas
pabora;
Hroro no paszzeny 14
Pasgen 5. KBaHnTOBBIE SIBJICHHS
5.1. | Mcnyckanue u norjiomenne ceera | 3 O6cyxaeHue e onbIToB Pesepdopa mo ncciae0BaHMI0 aTOMOB, BEIABIKEHHE THIIOTES O Jlaboparopnas | https://edsoo.ru/
aToMOM BO3MOXKHBIX Pe3yJIbTaTax OIBITOB B 3aBHCHMOCTH OT IIPEATOIAaraéMOro CTPOSHHS aTOMOB, pabora; https://resh.edu.ru/?

(hOpMyIIHpOBaHHE BBIBOJIOB U3 PE3yJIbTATOB OIBITOB;

OO0cykeHre NPOTUBOPEUHMil IITAHETAPHOW MOZIENTH aTOMa U OCHOBAaHHH s THIIOTE3bI bopa o
CTaI[OHAPHBIX OPOUTAX JNIEKTPOHOB;

HabmoneHue CILTOMHBIX U THHEHYATIX CIICKTPOB H3TYYCHHS Pa3IUIHbIX BemecTB. OObsicHeHne
JMHEHYATHIX CHEKTPOB H3TydICHHS;

ysclid=13nz17boas




5.2. | CTpoenune aToMHOrO siApa

O6cyxIeHnE BO3MOXKHBIX TUIIOTE3 O MOJICIISX CTPOCHHS Apa;

OmnpepeneHue CocTaBa sep MO 3aJaHHBIM MaCCOBBIM H 3apsI0OBBIM YHCIIAM H I10 TIONIOKCHHIO B
HepHoanYecKoil cucteme d1eMeHToB (MC — xumus);

AHaiu3 U3MEHEHHUs COCTaBa S/pa M €ro MOJIOKEHHUs B IEPHOAMYECKOI CHCTEME TIPH a-
panuoaxtuBHOCTH (MC — XuMus);

HccnenoBaHue TPEKOB a4acTHI O TOTOBBIM (hoTOrpadmsm;

OGHapyxeHHe 1 H3MEPEHHE PaUaLIHOHHOrO (JOHA C ITOMOIIBIO TO3MMETPa, OLEHKA €ro
MHTCHCUBHOCTH;

AHanu3 GHONTOrHYECKUX M3MEHEHHIT, IPOMCXOSIIKX O/ JEHCTBHEM PAIHOAKTHBHBIX H3Ty4CHNH
(MC — Guouorus);

Hcmnons30BaHne pagnoakTHBHBIX u3nydeHuii B Meauiuae (MC — Guomorus);

JlabopatopHas
paborta;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas

5.3. | sinepuble peakuun

Pemenne 3a1a4 ¢ HCIIOIb30BaHAEM 3aKOHOB COXPAHEHHS MACCOBBIX U 3apSIOBBIX YHCEI Ha
OIpeJIe/IeHIE Pe3yIIbTaTOB SACPHBIX PEaKIUii; aHAIN3 BO3MOXXHOCTH HIIM HEBO3MOXXHOCTH SIICPHON
PpeaKIum;

O1eHKa SHEPTUH CBS3H S/IEp C HCIO0Nb30BaHIeM (HOpMyIIbl DHHINTEHHA;

O6cyxeHne TePCIeKTUB UCIIONb30BAHHS YIIPABIIIEMOr0 TEPMOSACPHOIO CHHTE3a;

OOcysxieHHe TPEUMYIIECTB ¥ SKOJIOTHIECKHX IIPpo0JIeM, CBSI3aHHBIX ¢ siiepHOi sHepreTukoil (MC —
9KOJIOTH);

VYcrubii
ompoc;
JlabopatopHast
pabora;
KonTtpospHas
pabora;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas

HUroro no pazueny
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Pasnen 6. [loBTOpHTEIHHO-0000 A0 M

MOayJab

6.1. | CucremaTnsanust u 0600uIeHIE
MpeIMeTHOr0 ColeP:KaHus U
ONBITA /1eSITeJILHOCTH,
NPHOOPETEHHOr0 NMPU M3YYEHHH
BCero Kypca (pu3uku

12

Beinonsenue yueOHbIX 3aJaHUi, TPEOYIOMUX JEMOHCTPALMM KOMIETEHTHOCTEH, XapaKTEePH3YOLINX
€CTECTBEHHOHAYYHYI0 IPAMOTHOCT - IPHUMEHEHHS OLyYEeHHbIX 3HAHUI IS HAYYHOTO 0OBACHEHUS
(hU3MYIECKUX SBICHUI B OKpPY’KAIOMIEH IPUPOJIE U IOBCETHEB HOM JKHU3HY, a TAKKE BBISBIICHUS
(U3HMIECKHX OCHOB PsAfla COBPEMEHHBIX TeXHOJIOTHIA;- IPHMEHEHHs OCBOCHHBIX SKCIEPHMEHTANILHBIX
YMEHHII UL HCCieIoBaHus (PM3UUCCKHX SBIICHHIL, B TOM YMCIIE UL IPOBEPKH IUIIOTE3 U BBIBICHNUS
3aKOHOMEPHOCTEH;

Peenue pacy€THBIX 3a1a4, B TOM YHCIIE IPE/INOIATAOIIMX HCIIOMB30BaHUE (PU3HUECKOIT MOJIEIH U
OCHOBAHHBIX Ha COJIEPIKaHHH PA3INYHBIX Pa3/IeNoB Kypca (H3HKH;

Bsinonsenue u 3amyta rpynnoBbIX WX HHAUBHIYAIbHBIX IIPOEKTOB, CBA3AHHBIX C COAEPIKaHUEM
Kypca Qu3HKH;

VYerusbiit
OIpoc;
KonTtpospHas
pabora;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas

Hroro no paszzeny

12
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NPaAKTHYECKHE
padoThI

Jara
U3ydeHus

Buapl,

dbopmbl
KOHTPOJIs

MexaHnueckoe IBUKEHUE.

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUKECHUE

Pemrenue 3agaua Ha
PaBHOMEPHOE MPSMOJIUHEHHOE
NBIDKEHUE

OTHOCHUTENBHOCTD
MEXAHUUYECKOTO IBUKEHUS

Cpe,I[HHH N MI'HOBCHHAas
CKOPOCTh TCJIa IIpH
HCPaBHOMCPHOM ABHKCHUMU.

JlaboparopHast pabota Nel
"OnpeneneHue cpeaHen
CKOPOCTH TeJia IPH JIBHIKCHUH
110 HAKJIOHHOM IIJIOCKOCTH"

JlaGopaTopHas
pabora;

VYckopenue. PaBHOyCKOpeHHOE
IpSIMOJIMHENHOE JIBUKEHUE

IIepemenenue npu
PaBHOYCKOPEHHOM
pr[MOJ'IHHGfIHOM JBUXCHUU.

JIaGoparopHas pabota Ne2
"HccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHM IS
PaBHOYCKOPEHHOTO
nBIOKeHnA"

JlaGopatopHas
pabora;

JlabopaTtopHas pab6ota Ne3
"OnpeneneHue yCKOPEHUs
PaBHOYCKOPEHO JBUKYIIIETOCS
Tena"

JlaGopatopHas
pabora;

CB0OOIHOE TTaficHUE

Pemenue 3amaua mo Teme
"PaBHOYCKOpEHHOE
NPAMOJIMHENHOE ABUKEHHE"

10.

PaBHOMEpHOE 1BMXKEHUE IO
OKPYKHOCTH




11.

PaBHOMEpHOE NBHXXEHUE 10
OKPY>KHOCTH

12. | Kourposbnas pabora Nel mo KonTponsHas
TeMe "MexaHndeckoe pabora;
JBUKEHHE U CIIOCOOBI €ro
onucanus"

13. |Ilepssrii 3akoH HptoToHA

14. | Bropotii 3akoH HetoToHa.

[IpuHIMI CyneprnO3UILIUH CUTT

15. | Tpernii 3axkon HeroTOHA

16. | Pemenue 3agad Ha
MIPUMCHCHHE 3aKOHOB
Hprorona

17. | Cuna ynpyroctu u 3akoH ['yka

18. | JIaboparopnas pabota Ne4d JlaboparopHas
"OnpeneneHne KeCcTKOCTH pabora;
MpYy>KUHBI"

19. | 3akoH BCEeMHPHOTO TATOTCHHUSI.

Cuiia TsxecTu

20. | PemeHue 3a7a4 HA IBUKEHUE
TeJI IO NEUCTBUEM CHIILI
TSOKECTH

21. | HeBecoMoCTh U Tieperpy3Ku

22. |IlepBas KocMUYecKast
CKOpPOCTh

23. | Pemenue 3am1a4 Ha
MIPUMECHECHHE 3aKOHA
BCEMHUPHOTO TATOTEHUS

24. | Cuna tpeHus

25. | JlaboparopHas pabota Ne5 JlaGopatopHas
"Onpenenenue ko3 duimerTa pabora;
TpeHus"

26. | Pemienue 3a1a4 Ha IBHKEHHUE
TEJ MO/ JEHCTBUEM CHUITBI
TpPEeHUS

27. | PemeHue 3a7a4 Ha IBUKEHUE

TeJI IO NEUCTBUEM
HECKOJILKUX CHII




28.

Pemrenue 3agau Ha IBUKCHUE
TEJI 110, IEUCTBUEM
HECKOIBKUX CHUII

29.

PaBHOBeCHE MaTepuanbHOM
TOYKH U a0COJIOTHO TBEPAOTO
Tena

30.

Bunel paBHOBecHs

31.

Pemenue 3aau Ha
MPUMEHEHUE YCIOBUM
paBHOBECHUSI TEJ

32.

Oo6o0maromuit ypok mo Teme
"MexaHnueckue siBjaeHus"

33.

Pemrenue 3agad mo reMe
"MexaHnyeckue siBiIeHus"

34.

KonTponbnas padora No2 mo
TeMe "MexaHuueckue
sBJIeHUS"

KonTponbnas
pabora;

35.

3aKoH COXPAHCHUS UMITYJIbCa

36.

PeaxkTnBHOE ABMKEHUE.
Pemenne 3ama4d Ha
MpUMEHEHHE 3aKOHa
COXpaHEHUs UMIYJIbCa

37.

Mexanunueckas paboTta u
MOIIHOCTH

38.

Kunernueckas sHeprusi.
Teopema o kuHETHYECKON
SHEPIUU

39.

PaGora cuitbl TsbkecTH

40.

Pabota cunbl ynpyroctu.
JIaGoparopHas paboTa
No6"Omnpenenenue paboThI
CHJIBI YIIPYTOCTH IIPH MOIBEME
rpy3a ¢ UCIOJIb30BaHUEM
MOJIBUYKHOTO W HETIOABIKHOTO
6510K0B"

JlaboparopHas
pabora;

41.

Perttennie 3agau mo reme
"Pabora u MOIIHOCTB"




42.

3aKOH U3MEHEHUS U
COXpAHEHUS MEXAHUYECKOU
sHepruu. JlaboparopHas
pabota No7 "M3ydeHue 3akoHa
COXpaHEHUs SHEPrun"

JlaGopaTopHas
pabora;

43.

Pemenue 3agau no reme
"3aKOH COXpaHEHUS UMITYJIbCA.

3aKOH COXpaHEHUS
MEXaHU4YEeCKOW dHeprun"

44,

Oo6o0maromuii ypok o Teme
"3aKOoHBI COXpaHeHUs".
KontponbHas padota Ne3

Konrtponbnas
pabora;

45.

KonebarensHOE IBUXKEHNE

46.

MatemaTuuecKkuii MasiTHUK.
JlaboparopHuas pabota Ne§
"UccaenoBaHue 3aBUCUMOCTH
repuoia Kojiebanui
MPYXKUHHOTO MasiTHUKA OT
Maccel rpy3a'. JlaboparopHas
pabora "IIpoBepka
HE3aBUCHMOCTH NIEpUOJIa
KosebOaHuil rpysa,
MOJIBEIICHHOTO K HUTH, OT
Maccsl rpysa’

JlaboparopHas
pabora;

47.

[IpyXMHHBIN MasTHHK.
JlabopaTtopHas pabota Ne9
"OnBbITHI, 1EMOHCTPUPYIOLIUE
3aBUCHMOCTb IIEpHO/Ia
KoJ1e0aHui NPyKUHHOTO
MasiTHUKa OT Macchl Irpy3a u
KECTKOCTU NPYKUHBI"

JlaGopatopHas
pabora;

48.

Pemrenue 3agad mo reMe
"MareMaTUYeCKUN U
MPYKWHHBIA MasATHUK"

49.

3aryxaromue KoieOaHusl.
BreinyxaeHHbIe KOJeOaHus.

Pe3onanc

50.

MexaHu4ecKre BOJIHBI

51.

3ByK

52,

Wudpa3Byk u yabTpa3Byk




53.

Oo6o0maromuit ypok mo Teme
"MexaHnuecKue KojaeOaHus u
BosIHBI". KOHTpoOsIbHAS
pabortaNe4

KonTponbsHas
pabora;

54,

SIBneHue IEeKTPOMAarHUuTHON
unayknun. JlaboparopHas
paborta Nel0 "UzyueHue
SIBJIGHUE 3JIEKTPOMArHUTHON
UHIYKIUN"

JlabopaTopHas
pabora;

55.

Crnioco0sl nostyueHus
ANIEKTPUIECKON SHEPTUU

56.

9HeKTpOMaFHI/ITHOG I10JIC.
3JI€KTpOMaFHI/ITHI>IC BOJIHBI

57.

JlaboparopHas padota Nell
"N3y4yeHue cBONCTB
JIEKTPOMArHUTHBIX BOJIH TPU
MOMOIIIA MOOHMIIEHOT'O
TenedoHa

JlaGopaTopHas
pabora;

58.

Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH

59.

[[Tkana 31eKTPOMarHUTHBIX
BOJIH

60.

DneKTpOMarHuTHas pupoa
cBeTa

61.

Oo6o0uiaromuii ypok no reme
"DIeKTPOMarHUTHOE TOJIE.
ONEKTPOMarHuTHHIE BOJIHBI".

KonTponbnas padorta Ne5

KoHnTponbHas
paborta;

62.

[IpssMmonuneiHOE
pacrpocTpaHEHHUE CBETA

63.

OtpaxxeHue cBerta.
JlabopaTopHas pad6otaNel2
"N3y4yeHne xapakKTepUCTHK
n300pakeHus MpeMeTa B
IUTOCKOM 3€pKajie

JlaGopaTopHas
pabora;

64.

[Ipenomienne cpera.
JlabopaTtopHas padota Nel3
"UccnenoBanue 3aBUCUMOCTH
yria mpeJoMIICHHSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha
rpaHule "Bo31yX -CTEeKJIO"

JlaGopatopHas
pabora;




65.

[TonHoe BHyTpeHHEE
OTpakK€HUE CBETa

66.

Pemenue 3agau no reme
"OTpaxkeHue 1 NpeaoMIeHUe
cBera"

67.

JIuHza, X011 Jy4yei B JIMH3E.
JlaGopaTopHas padorta Nel4
"TTomyyenne n300pa>keHUS
MTOMOIIIBIO COOMparoIIeh
JIUH3bI

JlaGopaTopHas
pabora;

68.

JlaboparopHuas pabota Nel5
"[IpoBepka hopmyIibl TOHKOM
JIUH3bI

JlaboparopHas
pabora;

69.

Perenue 3agay nmo reme
"JInnza"

70.

I'ma3 kak onTudeckas cucTema

71.

OnTuueckue mpruOOpbI

72.

Jucnepcus ceera.
JlaboparopHas pabota Nel6
"OnpITHI IO PA3I0KEHUIO
0eJIoro cBeTa B CIIEKTP"

JlaGopaTopHas
pabora;

73.

CrnosxeHue CeKTpaIbHbIX
1BeToB. JIJaboparopHast
pabotaNel7 "OnbITHI 11O
BOCIIPHUSATHIO LIBETA IIPEIMETOB
MIpU UX HAOJIOJICHNUHU Yepe3
1BETHbIE (PUILTPHI"

JlaboparopHas
paborta;

74.

O60061maronuii ypok 1o Teme
"CseToBbI€e gBiIeHu"

75.

KonTponbnas padora Neb no
TeMe "CBeTOBLIE SIBJIEHUS"

Kontponbhas
pabora;

76.

Omnsite Pesepdopaa u
TJTaHEeTapHask MOJIeNlb aTOMa

77,

Hcnyckanue u noryonieHue
CBETa aTOMOM

78.

JlabopaTtopHnas paborta Nel8
"HaOroneHue CIUIOIIHEIX U
JTUHENYAThIX CIIEKTPOB
n3nydeHus"

JlaGopatopHas
pabora;




79.

PannoaktuBHOCTH. Anb(a -,
Oera - ¥ raMMa -M3JIy4eHUs

80.

JlabopaTopHnas padora Nel9
"HccnenoBanue TpekoB
3apsKEHHBIX YACTHIL 110
dbotorpadpusam"

JlaGopatopHas
pabora;

81.

HykiioHHas MoJielTb aTOMHOTO
saapa

82.

Pa,I[I/IoaKTI/IBHBIC IIPEBpAIICHUA

83.

Pemenue 3ana4 no teme
"CTtpoeHue sapa,
paavoaKTUBHbIE
npeBpatieHus’"

84.

S nepHbie peakunu

85.

9Hepr1/1;1 CBA3HU ATOMHBIX AACP

86.

Peakiuu cuHTE3a U AEICHUS
sep

87.

Peaxiuu cunTesa U qejieHus
sanep

88.

JHo3umerpusi. JlabopaTopHas
pabota Ne20 "M3mepenue
paanoakTUBHOrO (hoHa"

JlaGopaTopHas
pabora;

89.

O60061maronuii ypok 1o Teme
"KBaHTOBEIE ABICHUA"

90.

Konrtponsnas padora Ne7 mmo
teme "KBaHTOBBIE sIBIeHUS"

KoHnTponsHas
pabora;

91.

[ToBTOpenue n o6o01IEHNE
MaTepuana kypca. Tema
"MexaHHn4YeCcKOe IBHKEHUE U
CIOCcOOBI ero onucanus"

92.

[ToBTOpenue u o6o01IEHNE
MaTepuana kypca. Tema
"B3zanMopaencrBue tea"

93.

[ToBTOpEeHMe u 060061IeHNE
Marepuana kypca. Tema
"BzaumoperictBue Ten"




94.

[ToBTrOpenue u o6o0IIEHNE
Marepuana kypca. Tema
"3aKOHBI COXpPAHEHUS B
MexaHuke"

95.

[ToBTOpEeHME M 0000IIEHNE
Marepuana kypca. Tema
"MexaHndeckue KoiaeOaHus u
BOJIHBI"

96.

[ToBTOpenue u 06o0IIEHNE
MaTepuaia Kypca. Tema
"TennoBele ABIeHUT"

97.

[ToBTOpEeHME M 0000IIEHNE
Marepuana kypca. Tema
"TenoBele ABIeHUA"

98.

[ToBTOpEHME U 00001IEHNE
Matepuaia kypca. Tema
"DnekTpuyueckue siBneHus"

99.

[ToBTOpEeHME U 006001IEHNE
Marepuana kypca. Tema
"DnekTpuueckue siBaeHus"

100.

100. IToBTOpEHUE U
0000111eHIE MaTepraa
kypca. Tema

ny

101.

101. IToBTOpEHUE M
00o0011eHNe MaTepuraa
Kypca. Temsl
"DJIeKTPOMarHUTHbIE

[Vl

102.

WtoroBast KOHTpoJIbHAs paboTa
1o Kypcy ¢usuku 7 -9 kiaccos

Kontponbhas
pabora;

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPUAJIbI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJIOBAHME /151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN
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