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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHue MPOrpaMMbl HAIPABICHO HA (OPMUPOBAHNE €CTECTBCHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHH3aIHI0 U3ydeHUsl (PU3UKH HA JeSTEIIbHOCTHON OCHOBE. B HEll yUHUTHIBAIOTCS BO3MOXKHOCTH IIPEIMETa
B peasmsanuu TpeboBanuiik ®I'OC OOO K miaHUpyeMbIM JUIYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0OyueHus1, a TAKIKE MEXKITPEAMETHBIE CBS3U €CTECTBEHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc dhusnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
¢du3nveckre 3aKOHbI JIS)KAT B OCHOBE IIPOIIECCOB U SIBJICHUN, H3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHEH
u pusmdeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpPA, HO U NPEAO0CTaBIISIET HauboJee sicHble 00pa3ibl IPUMEHEHUS HAyYHOTO
MeTO/]1a TIO3HaHMUs, T.€. Clloco0a MOoTy4YeHHs TOCTOBEPHBIX 3HaHMi 0 Mupe. Hakowern, ¢pusnka — 310
IIpeIMET, KOTOPBIN HapsALy € APYTUMHU €CTECTBEHHOHAYUHBIMU [IPEAMETaMU JOKEH JaTh IIKOJIbHUKAM
MpeJ/icTaBjiIeHHE 00 YBIEKATeIbHOCTH HAYYHOTO UCCIIEOBAHUS U PAIOCTH CAMOCTOSITEIIBHOTO OTKPBITHS

HOBOT'O 3HAHU:.

OpxHa U3 TIaBHBIX 337a4 (PU3UIECKOT0 00pPa30BaHUs B CTPYKTYpeE 00IIero oOpa3oBaHus COCTOUT B
(hopMHPOBaHNY €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpECca K HAyKe Y OCHOBHOW MacChl 00y4Jaromuxcs,
KOTOpBIC B JalbHENIIeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesTeabHocTu. Ho He MeHee
BaKHOM 3aﬂaqeﬁ ABJIACTCA BBISIBJICHHUEC U ITIOATI'OTOBKA TAJIAHTIMWBBIX MOJIOABIX JHOI[CI71 JJI1 ITPOAOJIPKCHU A
00pa3oBaHus U JanbHeHeld MpodeccnOHaNbHON IESTEIBHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
WCCIIIOBAaHHUI U CO3JJaHUH HOBBIX TeXHOJOTHHA. COTIIaCHO MPHUHSATOMY B MEXKTYHAPOTHOM COOOIIECTBE
orpeJiesieHuto, EctecTBeHHOHayyHast FpaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKA 3aHUMAaTh aKTUBHYIO Ipax-
AAHCKYIO IMO3UIHUIO 110 06HI€CTB€HHO 3HaAYMMBIM BOIIPpOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HaAYKaMH, U €T0
TOTOBHOCTb MHTEPECOBAThCS €CTECTBEHHOHAYYHBIMU UesIMU. HaydHO rpaMOTHBIHM 4eT0BEK CTPEMUTCS
Y4acTBOBATh B apryMCHTHPOBAHHOM O6CY)K)ICHI/II/I HpO6J’I€M, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIEeIYIOUMX KOMIIETEHTHOCTEH!:

— HAY4HO O0BACHATH SABJICHUA,
— OICHUBATh U TIOHUMAThb 0COOEHHOCTH HAaYy4YHOTr'0 UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCIIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJTYYCHHA BBIBOOOB.

N3yuenue ¢pu3nku ciocoOHO BHECTH pellalonuil BKIaa B GopMHUpOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIN N3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

[enn nzydenus: GpuU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konnenun
npernoiaBaHus yueoHoro npenmera «®Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peaTu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOTrPaMMBbl, YTBEPkKAEHHON perenneM Koternu
MunucrepcTBa npocserienus: Poccuiickoit @eneparuu, npotokoi ot 3 aekadps 2019 r. Ne ITIK-4BH.

[enu nzydyenus pusmku:

— mpHoOpeTeHne HHTepeca U CTPEMIICHHS 00yJaroNINXcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHUE NPECTABICHUN O HAYYHOM METO/I€ MTO3HAaHUS 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK Pe3yJIbTaTa U3YUCHUs OCHOB CTPOCHHS MAaTePUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayien mpodeccnoHaIbHOM e TeNbHOCTH,
CBSI3aHHOM C (PU3MKOIA, TOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHIO B TOM HaIllpaBJICHUN.

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

— HpI/IO6peTeHI/Ie 3HaHUH O JUCKPETHOM CTPOCHHUU BEIICCTBA, O MEXAaHUYCCKUX, TCILJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMeHHﬁ OIHMCBLIBATh U OOBICHATH (bHSPI‘leCKI/IC SIBJICHHUA C UCIIOJIB30BaHUEM
IMMOJIYYCHHBIX 3H8.HI/II71;

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

— pa3BHUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JJA0OPaTOPHBIE PAaOOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJIEPIKAHMUS, BKIFOYask HHPOPMAITHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETPHOCTH, CBSI3aHHBIMHE C (DU3UKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX q)HSH‘{CCKOfI HAyKH.

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 ABUKeHUE. HepaBHOMEPHOE IPAMOIIMHEMHOE IBUKECHHUE.
CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBHKEHUU.

Yckopenne. PaBHOyCKOpeHHOE TIpSIMONTHHEHHOE BIKeHue. CBoOoaHOe nanenue. OnbiTel ["anumes.
PaBHOMepHOE BHXKeHUE 110 OKpYXHOCTH. [lepro 1 yactora oOpaiienus. JIuHeliHas 1 yrioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

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

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

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpEHUE CBOOOIHOTO MajieHus. J[BIKeHue miiaHeT
Bokpyr Connua (MC). [lepBas kocMuueckas cKopocTs. HeBeCOMOCTh U Meperpy3Ku.

PaBHOBecue MarepuaibHON TOYKU. AOCOIOTHO TBEPI0€ Te0. PaBHOBECHE TBEPIOTO Tela C 3aKPETUIEHHOM
ocbio BpateHus. MomeHT cuibl. LleHTp TsokecTu.

Nmnynbe Tena. U3mMenenue umnynbca. Miynbe cuibl. 3aKOH COXpaHEHUsl uMITyJbca. PeakTuBHOe
nsuxenune (MC).

Mexanuueckast paboTa 1 MOLUIHOCTb. PaboTa cuit TshKecTH, ynpyrocTy, TpeHus: CBs3b SHEpruu U paboThbl
[ToTrenuumanpHas SHEPTUs TEJA, OJHATOrO HAJl HOBEPXHOCTHIO 3eMiM. [loTeHInanbHas sHeprus CcxKaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOM
JHEPTHUH.

Hemoncmpayuu

HaGmronenne MexaHU4eCcKoro ABUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TENl OTCUéTa

CpaBHeHHE MyTel U TPACKTOPUM IBHIKEHUSI OJTHOTO M TOTO )K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA
N3MepeHne CKOpOCTH U YCKOPEHHUS TPSIMOIMHEWHOTO ABUKECHUS

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOIO JIBUKEHUS

IS NS

Habntoienue ABMKEHUS Tella o OKPYKHOCTH
6. HabnroneHne MexaHM4eCcKHX SIBJICHHUM, MPOUCXOAAIINX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTENIbHO KaOMHETa (QU3UKHI
7. 3aBUCHMOCTb YCKOPEHHUS Te€la OT MAcChl Teja U JEHCTBYIOLIEH Ha HETO CUJIbI
8. HaOmronenue paBeHCTBa CUJI PU B3aUMOJACHCTBUHU TeEJ
9. N3meHeHne Beca Tena NPy YCKOPEHHOM JIBUKEHUU
10.ITepenaua ummnysibca Mpy B3aUMOJICUCTBUAN TEI
11.IlpeobpazoBanust 3HEPrUH NPU B3aUMOICHCTBUU Tell
12.CoxpaneHne uMIysbca Ipu HEYIIPYTrOM B3aUMOIEHCTBUN
13.CoxpaHeHue UMITyJIbCa IPU a0COTIOTHO YIPYTrOM B3aUMOIEHCTBUH
14.HabmtoieHre peakTUBHOTO JIBHKEHUS
15.CoxpaHeHrie MeEXaHMYECKON SHEPTUU ITPU CBOOOHOM MaJeHUU

16. CoxpaneHre MEXaHMYECKOW SHEPTUH NPU JBKEHUH Teja MO ACHCTBUEM IIPYKUHBI

Jlabopamopnwvie pabomovt u onvimul

1. KoHcTpynpoBaHue TpakTa Ajsl pa3sroHa U JaJIbHEHIIEr0 paBHOMEPHOIO ABM)KEHUS LIapUKa WU
TEIIEKKHU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIbKEHHUsI OpyCKa WM IBU)KEHHS IIapUKa 110 HAKJIIOHHOM



TUIOCKOCTH

3. Ompenenenue yCKOpeHHs Tella PU PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKJIIOHHOH MJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJlbHON
CKOpPOCTH

5. TIpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4YaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME TPOMEXYTKH BPEMEHH OJTMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIJIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenue KodhGUIUEHTA TPEHUS CKOJIBKCHUS

8. Omnpenenenue 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

11.13yueHune 3ak0Ha COXpaHEHUs SHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA U BOJHBI

Konebarenpaoe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHHIA: TEPHUO/I, 9aCTOTa, aMILTUTY/A.
Matematuueckuil U IpyKUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu Koiae0aTeIbHOM JIBH)KCHUU.
3aryxaromue Kosebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndyeckue BoiaHbl. CBOHCTBA
MexaHn4yecKux BoJH. [Ipo nonbpHBIE U onepedHble BOIHbBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHn4ecKHUe BOJHBI B TBEPIOM Teie, ceiicMuueckue BosHbl (MC).

3ByK. I'poMKOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu

1. HaGmoienue koneGaHuii Tes MOA JeMCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. HaGnronenue kose0aHuii rpy3a Ha HUTH M Ha TIPYXXHHE

3. HaGnronenue BEIHYKIEHHBIX KOJIEOaHUN U pe30HaHca

4. PacripoctpaHeHue MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGumro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTHUYECKHI PE30HAHC

Jlabopamopuvie pabomol u onvimul

1. Onpenenenrie 4acTOTHI U TIEPUO/Ia KOJIeOaHUN MaTEMAaTHIECKOTO MasiTHIKA

2. OmpenerneHne 4acTOThI U IEpUoAa KoJeOaHnui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Tepro/ia KOIeOaHui MOABEIIEHHOTO K HUTH TPy3a OT JUTHHBI HUTH 4,
HccnenoBanue 3aBUCUMOCTH TIEprUoa KoJdeOaHU MPYKUHHOTO MasiTHHKA OT MacChl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHu rpy3a, MOBEIICHHOTO K HUTH, OT MacChl rpy3a 6.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCIMOCTh TIEpHo/1a KoineOaHuil MPYyKMHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTH IIPYKUHBI

7. U3Mepenne yckopeHus: CBOOOHOTO MaIeHUS

Pasjen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI

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

DnexTpoMarHuTHas npupoaa csera. CKkopocTh cBeTa. BosHOBBIE cBOICTBA 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. CBeToBbI€ IBJICHUSA

JlyueBast moniens cBeta. Mctounuku cBera. [Ipsimonuneitnoe pacnpoctpanenue ceera. 3armenust ConHua u
JIynbl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

[Ipenominienue cBera. 3akoH npesnomMieHus cBera. [lonHoe BHyTpeHHee oTpaxeHue ceera. Mcnosib3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B mua3e. OnTudeckas cucreMa oroanmnapara, MEKpockomna u teneckorna (MC). ['na3
KaK ONTHYECKasi cucTeMa. bu3opyKkocTh U 1adTbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoTona. CiiokeHre CrieKTpaabHBIX 1BETOB. Jucnepcus
CBeTa.

Hemoncmpayuu
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

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

Onruueckuii CBETOBO/I,.

Xox myueil B coOMparolel JIMH3e.

XoJ JIydeil B paccenBarole JIMH3E.

e BN o e

[Tonydenue n300paxeHuit ¢ TOMOMIBIO JIUH3.

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

11.Pa3noxxenue 6enoro cBeTa B CHEKTP.

12.ITomy4yeHue 6€10ro CBETa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnusie pabomel u onvimul
1. UccnenoBanue 3aBUCUMOCTH YTJia OTPAXKSHUSI CBETOBOTO JIydya OT yIJia MaJICHUSI.

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

3. HccnenoBanne 3aBUCHMOCTH yriia npeJaoMJICHUA CBETOBOTO JIy4da OT yIJia IaJICHUSA Ha I'paHrulC
«BO3AYyX—CTCKIIO».

4. Tlomyuenne n300paxeHU ¢ TOMOIIBI0 COOMPAIOIIEH JTMH3bI

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

6. OnBITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHI 10 BOCHPHUSATHIO 1IBETA MPEJAMETOB MTPU UX HAOJIIOEHUH Yepe3 [IBETOBbIE (DMIIBTPHI.

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

cBera aroMoM. KBaHTHI. JInHeW4YaThIe CIEKTPHI.

PagnoaktuBHOCTh. Anb(da, 6eTa u rammanznydenus. CTpoeHrne aToMHOro siipa. Hykinonnas mozaens
aTOMHOTO si/ipa. M30Tons!.
PanuoaxTusHbIe mpeBparienus. [lepron nomypacnana aTOMHBIX I€Ep.

S nepuble peakuuu. 3aKOHBI COXPAHEHMSI 3apSAJ0BOT0 U MACCOBOTO UYKCE. DHEPIHsl CBSA3M aTOMHBIX SI/IEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u aenenus saep. Ucrounnku sneprun Connna u 38€31 (MC).
Snepnas sHepreTuka. JIeicTBUS pagloaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3mMbl (MC).

Hemoncmpayuu



1. CriekTphl U3y4EeHUS U MOTJIOMICHUSI.

2. CHexTpshl pa3IudHbIX ra3oB.

3. Cnextp BogOpoOa.

4. HabmroneHne TpekoB B Kamepe Buibcona.

5. PaboTa cuérunka HOHU3UPYIOIIUX U3TyUYESHHUM.

6. Perucrparus uznydeHusi IpUpOAHBIX MUHEPAJIOB U ITPOJYK TOB.

Jlabopamopusie pabomsl u onvimot
1. HaGmroieHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YAaCTHUIIBI [T0 TOP MO3HOMY MyTH (110 hoTorpadusim).
3. VI3mepenne paguoakTuBHOTO (hOHA.

IMoBTOPUTENBHO-00001IAO M MOAYJIb

[ToBTOpHUTENEHO-0000IIAOIINI MOTYIIb IPETHA3HAYCH ISl CHCTEMATU3alUK U 0000IICHHS PEAMETHOTO
COJIEPKaHUS U OIBITA JEATSIILHOCTH, TPHOOPETEHHOTO MPU U3YYSHUH BCETO Kypca (PU3UKH, a TAKKE JUIS
noAroToBku kK OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHy Mo (pu3uke A 00ydaroiuxcsi, BHIOPABIINX 3TOT
y4eOHBIN peIMeT.

HpI/I HU3YUCHUH JAHHOI'O MOAYJIS PCAIU3YIOTCSA U CUCTCMATU3UDPYIOTCA BUJBI ACATCIIBHOCTU, HA OCHOBC
KOTOPBIX obecrieunBacTCs AOCTHIKCHUC MTPCIMETHBIX U MCTAITPCIMETHLIX INNIAHUPYCMEBIX PE3YJILTATOB
O6y‘{eHI/I${, (I)OpMI/IpyeTCH C€CTCCTBCHHO-Hay4YHasi rpaMOTHOCTb: OCBOCHHUC HAYUYHbBIX METOJ0B NUCCICAOBAHUA
SIBJICHHUI npupoAbl U TEXHUKHU, OBJIAICHUC YMCHUSIMU OOBACHATH (1)I/ISI/I‘I€CKI/IG SABJICHUA, IIPUMCHAA
IMOJIYYCHHBIC 3HAHUS, pCIIATL 3a1a4i, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

HpI/IHHI/IHI/IaHLHO HGHTGHBHOCTHHﬁ XapaKTEPp JAHHOI'O pa3Jiciia peain3yeTcs 3a CUéT TOI'O0, 4YTO y4alluecCsa
BBIIIOJIHAIOT 3alaHHsA, B KOTOPLIX UM IIPEAJIaracTcCAa:

— Ha OCHOBE TMOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBIACHATH PU3NUECKUE SBICHUS B
OKPY>KaIOIIeH MPUPOJIC U TTOBCETHEBHON KU3HH,

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

— OOBACHATH HAayYYHBIC OCHOBBI Hanboee BaXKHBIX HOCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOHOFHﬁ,
HAIIpuMeEp, MPakKTUICCKOro UCIOJIB30BAHUA PA3JIMYHBIX UCTOYHUKOB SHCPI'UU HAa OCHOBEC 3dKOHA IIPC
- BpalieHud U COXpaHCHUS BCCX U3BCCTHBIX BUAOB SHCPI'UU.

Kaxxnas 13 Tem 1aHHOTrO paszjelia BKIIOYaeT SKCIepUMEHTAIbHOE HCCileloBaHne 0000IatoIero
xapakrtepa. Pa3ien 3aBepiaercs NpoBeA€HUEM JUarHOCTUYECKON M OLIEHOYHOM paboThl 32 Kypc OCHOBHOM
IITKOJTBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Uzyuenue ¢pusnku B 9 Kiiacce HaIllpaBJIEHO HAa JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METANpPEIMETHBIX U MIPEJAMETHBIX PE3YyIbTaTOB OCBOECHHUS YyUE€OHOIO IIPEIMETA.

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

— HEHHOCTHOC OTHOILICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘léHBIX (bI/ISI/IKOB.

Fpa.m’daucxoe u nyoeno-npaecmeelmoe eocnumaHnue:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I 06H.I€CTB€HHO-3H3‘-II/IMBIX N 3THYCCKHX HpO6JICM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTHU y‘IéHOFO.

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (bHSH‘ICCKOﬁ HAyKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

IIEHHOCInM HAYYHO20 NO3HAHUA:
— OCO3HaHHUC ICHHOCTHU (1)H3H‘Iec1(0ﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOIICH KYJbTYPBHI;

— Ppa3BHUTHE HAy4YHOU JF0003HATEIHLHOCTH, HHTEPECA K HCCIEI0BATEIHCKON ACATEIBHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAHME LIEHHOCTHU 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBUJI 0€30MacHOr0 MOBEJCHHS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

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

HUI;— HMHTEpec K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHii, CBSI3aHHBIX C PUIUKOM.

IKonozuueckoe éocnumanue:
— OpHUEHTaIUs Ha IPUMEHEeHHE (PU3MUECKUX 3HAHUH NI pelIeHus 3a/1a4 B 00JIaCTH OKpYy KaroIen
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpelbl;— OCO3HaHUE TJI00AJIBHOIO XapakTepa HKOJOTHYECKUX MPOOJIeM U MyTeH UX pelleHHs.

Aoanmayusa o0yuarouiezoca K U3MEeHAIOUWUMCA YCI08UAM COUYUATNbHOU U RPUPOOHOIL CPEObl:—
NOTPEOHOCTH BO B3aUMOJICHCTBUY MPHU BBINOJIHEHUN UCCIIEIOBAHUMN U TPOEKTOB (GU3NYECKOM
HaINpaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSIM JPYTHUX;

— IIOBBIIICHUEC YPOBHA CBOCH KOMIIETEHTHOCTH 4Cpe3 MPAKTHYCCKYIO ACATCIIbHOCTD,

— MOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHM, B TOM yuciie GOpMyIHpOBaTh UJIEH, TOHSATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pr3MKH;

— TUIAHUPOBAHUE CBOETO PAa3BUTHUS B IPHOOPETEHUN HOBBIX (PM3UYECKUX 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.

METAINIPEAMETHBIE PE3YJIbTATbBI
VYHMBepcalibHbIE I03HABATEIbHbIE IEHCTBUS
bazoevie nozuueckue oeiicmeus:
— BBIBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SBJICHUN);
— YCTaHaBIMBATh CYLIECTBEHHBIH IPU3HAK KIacCU(UKALMU, OCHOBAHUS JUIsl 000OIIEHNS U CPAaBHEHUS;
— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSM;
— BBIABIATH IPHUMHHO-CIICICTBEHHBIE CBSA3H MTPH N3YUYEHUH (PU3MUECKUX SBICHUH U MPOIECCOB;
JIeNIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM JIEIYKTUBHBIX U HHAYKTHBHBIX YMO3aKJIOUEHUI, BBIIBUTATh
THIIOTE3BI O B3aUMOCBS3SX (PU3NYECKUX BEINYMH;
— CaMOCTOSITETILHO BBIOMPATH CIIOCO0 perieHus yueOHo# (pu3mueckoil 3ajauun (CpaBHEHNUE HECKOJIBKHIX
BapHUaHTOB PELICHHUs, BBIOOP Haubosee MOAXOIAIIEro C yU€TOM CaMOCTOSATENILHO BbIIEIEHHBIX

KpUTEPUEB).

Bba3zoevle uccneoosamenvckue oeiicmeus:
— HCIMOJb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKUN HHCTPYMEHT MTO3HAHMS;
— TPOBOAMTH [0 CAMOCTOATEIHLHO COCTABIIEHHOMY IIAHY OMBIT, HECIIOKHBIN (PU3NYeCKuil
9KCIIEPUMEHT, HEOOJBIIIOE HCcCeI0BaHNe (PU3UUECKOTO SIBICHUS,
— OIICHMBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTH HH(POPMAIIHIO, TOTYICHHYIO B XOJI€ UCCIIeI0BaAHUS
WM SKCIIEPUMEHTA;
— CaMOCTOSTENIbHO (OPMYyTUPOBATH 000OIIEHUS ¥ BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO
HAOJIIOIEHHS, OIBITA, UCCIEIOBAHMN;
— MPOTHO3MPOBATH BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a TAK)KE BBIIBUTATh

MMPECATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmavueri:
— MPUMEHSTH pa3IM4HbIe METO/Ibl, HHCTPYMEHTHI U 3allpOChl NPH MOUCKE U 0TOOpE HHPOPMALIK UITH
JAHHBIX C YUETOM MpeASIOKEHHOM yueOHOoM pu3nueckoit 3a1auu;
— aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATHh UH(POPMALIMIO PA3TUYHBIX BUJIOB U POpPM
IpeJICTaBICHHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATD

pelaeMble 3a/1a4 HECIIOKHBIMU CXEMaMH, AUarpaMMaMiy, HHOHM rpadukoil 1 uX KOMOUHAITUSMH.

YHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBUS



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuana, pe3yJbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOI TeMbI M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HAa DPEIICHUE 3aJaud U
HOJJIepAKaHUE OJIaroXKenaTeIbHOCTH O0IIEHHS;

— COIIOCTABJISITh CBOM CYXKJIEHUS C CY)KJICHUSIMU APYTUX YUaCTHUKOB JUAOra, OOHApYKUBATh
pa3inyure U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO NMPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHocms (COmpyoHu4ecmaeo):

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

— IPUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHXKECHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS
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 OOIIUNA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUS.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH
Camoopzauus'auu}l:

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

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

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu W IJIaHa UCCIIEI0OBaHMS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh MpeJiaracMble
BApUAHTBI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U TpeJyiaraTh IiaH e€ n3MEHEeHHUS;

— O0OBSACHATH IPUYUHBI JOCTHKEHUS (HEAOCTHXKEHHUS) PEe3yIbTaTOB JAESTEIbHOCTH, JaBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B IEATEIILHOCTD (B TOM YHCJIE B XOJ] BHIIOIHEHUS (PU3NUECKOTO HCCIIEJOBAHUS
WM [IPOEKTA) Ha OCHOBE HOBBIX 00CTOSTENHCTB, H3MEHUBIINXCS CUTYallul, YCTAHOBJIEHHBIX OLINOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATb COOTBETCTBUC PE3YyJIbTaTa LECJIN U YCIOBUAM.
3M0l(ll0HaJleblﬁ UHmesliekm:

— CTaBUTh ce0s1 HA MECTO JIPYTOTo YEJIOBEKA B XOJI€ CIIOpa MM IUCKYCCUU Ha HAyYHYIO TEMY,
[IOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYyroro.



Ipunamue cedn u opyzux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MpPH pelieHrnr GU3NYECKUX 3a/1a4 WK B YTBEPKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH y 00YUaIOIIUXCS
YMEHUU:

— HCIOJIb30BaTh NOHATHA: CUCTEMA OTCUETA, MaTepUalbHasi TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBMKEHUS, nedopmanus (ynpyras, iacTu4eckas), TpeHrue, IEHTPOCTPEMUTEIHHOE
YCKOpEHHE, HEBECOMOCTD U MEPETPY3KH; LEHTP TSHKECTH; a0COIIOTHO TBEPIOE TEIIO, IEHTP TSHKECTH
TBEPAOrO Tella, paBHOBECUE; MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CTIEKTPBI UCITYCKaHUS U TIOTJIOIIEHHS; aidb(a, OeTa 1 raMMa-u3Iy4eHus, H30TOIIbI, SiAepHast YHEPreTUKA;

— pa3nuuaTh SABJIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE MTa/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKpPY’KHOCTH, B3aUMOJIECTBUE TeJl, PEaKTUBHOE JABM)KEHUE, KOJIeOaTEIbHOE IBUKEHHE (3aTyXalolue 1
BBIHY’K/JICHHbIE KOJI€0aHUs), pE30HAHC, BOJIHOBOE JIBUYKEHHE, OTPaXKEHUE 3ByKa, IPSIMOJIMHEITHOE
pacrpocTpaHeHue, OTPAKEHHUE U NIPEIIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPA’KEHUE CBETA,
pasiiockeHue 0esIoro cBeTa B CIEKTP U CIIOKEHHE CIEKTPalbHbIX IIBETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAsl PaIM0aKTUBHOCTb, BOSHUKHOBEHUE JINHEWYATOI0 CIEKTPA U3JIyuy€HUs1) 10 ONHUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBJICHUE;

— Ppacmo3HaBaTh MPOSBICHHUE HM3YYEHHBIX (PU3MUECKUX SIBJIECHUI B OKpY)KarolleM MUpe (B TOM YHuCiie
(du3nUeckre sIBIEHUS B IPUPOJIe: MPUIINBBI U OTJIMBBI, JBIKeHUE MaHeT COTHEUHON CUCTEMBI,
PEaKTUBHOE JIBM>KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHHUE,
ceificMuyeckue BOJHBI, IIyHAMHU, 3XO0, [[BETA TeJl, ONTHUECKUE SIBJICHUS B IPUPOJIE, OMOIOTHYECKOe
NefiCTBUE BUIMMOTO, YIbTParoJIETOBOTO U PEHTTEHOBCKOTO U3JIyY€HUM; €CTECTBEHHBIIN
paTMOaKTUBHBINA (POH, KOCMUYECKHUE JIYUH, PaIMOAKTUBHOE U3ITydeHHE IPUPOAHBIX MIUHEPAJIOB;
JefiCTBUE paiMOAKTUBHBIX U3JIyYEHUN HA OPTaHU3M YeJIOBEKa), IPU ATOM NEPEBOAUTH MPAKTUUYECKYIO
3aJauy B yUeOHYIO, BBACIATH CYILIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NUECKUX SIBICHUI,

— OMNMCHIBATh U3YUEHHBIE CBOICTBA T€T U (PU3UUECKUE SABJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTD Tella P HEPAaBHOMEPHOM JIBHKEHHH, YCKOpEHHE, IepeMelleHue,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
naJieHus], BeC Teja, UMIYJIbC Tella, UMITYJIbC CUJIbI, MEXaHW4YecKas paboTa U MOIIHOCTh, TOTEHIUAIbHAS
SHEPIHs Tella, HOJHATOrO HaJl TOBEPXHOCTHIO 3€MJIH, NOTCHIIMAJIbHAS SHEPT U CKATOW MPYKUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAsI MEXaHWYeCKask SHEPTUs, IIEPHOJ] U 4acTOTa KoJeOaH, JJTMHA BOJIHBL,
IPOMKOCTbH 3ByKa M BbICOTAa TOHA, CKOPOCTh CBETA, I0Ka3aTelb MPEIOMIICHHS CPEIbl); IPU ONHUCAHUN
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOB3YEMbIX BEJIMYUH, 0003HAUCHHS U €IUHHIIBI
bu3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU N3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETMYMH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUSI U MTPOLIECCHI, UCIIOB3YS 3aKOH COXPAaHEHUs
DHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIUI CYIEPIIO3ULIUN CHJI, IPUHIUI OTHOCUTEIbHOCTH
["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPA’KEHUS U IIPEJIOMIIEHUS CBETA,
3aKOHBI COXPAHEHHMS 3apsiI0BOIO M MAaCCOBOTO YUCE IIPH SIIEPHBIX PEAKLUAX; IPU ITOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BhIPaKEHUE;



— 00BsACHATH (hHU3MUECKHE TIPOIECCH M CBOWCTBA TEII, B TOM YHCIIC M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BSIC
- HeHHe U3 2—3 JIOTHYECKHUX IIaroB ¢ ONMOpoi Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHHH,
bu3nYeCKuX 3aKOHOB WM 3aKOHOMEPHOCTE;

— pemiaTh pacyETHbIE 3a7a4u (ONMUpPAIOIIUEcs HAa CUCTeMY U3 2— 3 ypaBHEHHI1), UCIIOJIb3YS 3aKOHBI U
(dbopMyIIbl, CBS3BIBAMOIINE (PU3HUSCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33]]a4H 3aITUCHIBATh
KpaTKO€ YCJIOBUE, BBIABIIATH HEAOCTAIOLINE U U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI U OPMYIIBI,
HEOOXOUMbIE JJIs PElICHUs, TPOBOJUTh PACYETHI M OLIEHUBAThH PEATUCTUYHOCTD MOJIYyYEHHOTO
3HaueHUs (PU3UYECKON BEITNINHBL;

— pacClio3HaBaTb HpO6J’ICMI:I, KOTOPBIC MOXKHO PEIIMTDH ITPU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMMCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTDL ITOPpAAKA
IMMPOBCACHUA UCCIICA0BaHNUsA, ACIaTh BBIBOAbI, MHTCPIIPECTUPOBATL PE3YJIbTAThI Ha6JIIOI[eHI/II71 " OIIBITOB,

— IPOBOJUTDH ONBITHI 110 HAOTIOACHUIO PU3NYECKUX SBJICHUIN WM QU3NYECKUX CBOMCTB Tell (U3yyeHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPTUH; 3aBUCUMOCTb IIeproJia KojaeOaHuit
IPYKUHHOI'O MasiTHUKAa OT Macchl I'py3a M KECTKOCTH IMPYXKUHBI U HE3aBUCUMOCTD OT aMILIUTYbI
MaJlbIX KOJIeOaHUil; MPsIMONMHENHHOE paclpoCTpaHEHHE CBETa, pasjioKeHHe Oeoro CBeTa B
CIEKTp; M3YYCHHE CBOMCTB M300paKEHHS B IIOCKOM 3€pKalie M CBOMCTB M300pakeHUs MpeIMeTa B
cobuparonieit 1nH3e; HaOIr01€HUE CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3JIyUYEHUs): CAMOCTOSITEIbHO
coOMpaTh YCTaHOBKY M3 H30BITOYHOIO HaOopa 000PyA0BaHU; ONMCHIBATh X0/ OIbITA U €r0
pe3yabTaThl, GOPMYITHPOBATH BHIBOKI;

— TPOBOJHTH MPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, ONIPeeIsis CpeHee 3HaUeHNE
u3MepseMoil BelTMUMHbI ((POKYyCHOE pacCcTOssHUE cOOMparoIel TMH3bI); 000CHOBBIBATh BEIOOpP criocoba
U3MEPEHUs/M3MEPUTEILHOTO TPUOOPa;

— TPOBOJUTH UCCIIEOBAaHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIWYMH C MCIIOJIB30BAaHUEM MPSMBIX
U3MEpEeHUH (3aBUCUMOCTh IMYTH OT BPEMEHHU MIPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHOU CKO-
POCTH; IepHoia KoJIeOaHNH MaTeMaTUYeCKOro MasiTHUKA OT AJTMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpa)XEHUsI CBETA OT yIJia NMaJeHUs U yIia MPEJIOMIICHHs OT YIila aJeHNs): IUNITAaHUPOBATh UCCIIEN0-
BaHUE, CAMOCTOSATEIBHO COOMpPaTh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MTOJIyY€HHOMN 3aBUCUMOCTH
(Gu3MUecKrX BEIUYUH B BUJE TaOIUI] U TpaMKOB, AeTIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEIOBaHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETHMUUH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela npu
PaBHOYCKOPEHHOM JBH)KEHHH, YCKOPEHUE CBOOOIHOTO MaJIeHUs, )KECTKOCTD MPYXKHUHBI, KOAPPUIIMESHT
TPEHMsI CKOJIbKEHHUS, MeXaHuyeckas padoTa M MOLIHOCTh, YaCTOTa U MEepuoj KojeOaHuin
MaTeMaTUYECKOTO U MPY>KUHHOTO MAasTHUKOB, ONITUYECKas CHJIa COOMPAIOIIE JIMH3bI, pPaliOaKTUBHBIH
¢$oH): MIIaHUPOBATh U3MEPEHUS; COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHSITH U3MEpPEHUS,
clelysl IPeAJIOKEHHON MHCTPYKIIMM; BBIYMCIIATE 3HAYEHUE BETMUYMHBI M AaHAJIM3UPOBATH MTOJIyYEHHBIE
pE3yJbTaThl C YYETOM 3aJaHHOU 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, TOHKAA JIMH34, INIaHCTapHass MOJCJIb aTOMa,
HYKJIOHHas MOJICJIb aTOMHOTO A1pa;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI W3YYEHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOit
Ha UX OINHUCaHUS (B TOM YHCIIE: CIIUIOMETP, TaTYUKU MOJIO0KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKeTa,
9XO0JIOT, OYKH, IEPUCKOT, (DOTOAMMApaT, ONTUYECKUE CBETOBOBI, CIIEKTPOCKOI, TO3UMETP, KaMepa



Bunbcona), ucronb3ys 3HaHHUS O CBOMCTBaX (pU3MUYECKUX SBICHUH U HEOOXOAUMBIE (PU3NUECKHE
3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMBI M CXEMaTHUYHbIE PUCYHKH H3YyYCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX IIPOLIECCOB IIPH PELIEHUH y4eOHO-TTPaKTUYECKUX 33/1a4;
OIITHYECKHE CXEMBI [UIsl IOCTPOCHHUS H300paykeHUH B IIIOCKOM 3€pKajie U COOMpArOIeil JTUH3e;

— MPUBOJIUTH MPUMEPHI/HAXOIUTh HH(POPMAIIHIO O IPUMEpaX MPAKTUIECKOTO UCITOJIb30BAHUS
buznyecKuX 3HaAHUI B MOBCETHEBHOM JKU3HU ISl oOecrieyeHus: 0e30MacHOCTH pU 00pallieHuu ¢ Ipudo
- paMU U TEXHHYECKHMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOICHHUS HOPM 3KOJOTHYECKOTrO
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 JIOTIOJTHUTEIHHBIX HCTOYHHUKOB;

— JCIIOJIB30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33JaHUN HAYYIHO-TIOMYJISIPHYIO JIUTEPATyPy (PU3NIECKOTO
COJepKaHus, CIIpaBOYHbIE MaTEPUaJIbL, pecypchl ceTu VIHTepHeT; BilageTs npuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(GOPMAIMK U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

— co3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHbIE COOOILIEHHS HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COAEP KaHMsI, TyOJIMUYHO NPEACTABIATH PE3YIbTAThl IPOEKTHOM
WM UCCIIEI0BATENbCKOM AEATEIbHOCTH; IIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh U3YUYE€HHBIN TOHATHUIHBIN
anmnapar u3y4aeMoro pasjeia (pU3uMKU U COIPOBOXKAATH BBICTYIUIEHHUE ITPE3EHTALMEN ¢ yUETOM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IIJIAHUPOBAHHUE

CpaBHeHHe IyTeil 1 TpaeKTOPHUH IBIKEHHS OJHOTO U TOTO JKe Tejla OTHOCHTENBHO Pa3HBIX Tell 0TCUETa;
Amnamu3 Tekcta ['anuiiest 00 OTHOCHTENIBHOCTHU ABHIKCHHS;BHIIIONHEHNE 3aJaHUH 10 TEKCTY
(CMBICTIOBOE YTEHHE);

Omnpenenenne cpeaHeil CKOPOCTH CKOJBKEHHs OpyCKa WM IBIDKEHHUS IIapHKa 110 HAKITOHHON
IUIOCKOCTH;

AHanu3 1 00CyXIeHHe CII0CO00B NMPHOMIKEHHOTO ONIPeIeNICHHS] MTHOBEHHOH CKOPOCTH;
Ornpenenenne CKOPOCTH PaBHOMEPHOTO JABIKEHHUS (IIAPUKA B KUIKOCTH, MOJEIH SJIEKTPHIECKOTO
aBTOMOOWIIS U T. I1.);

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

OO0cyk/1eHHE BO3MOXKHBIX TIPUHIMIIOB ACHCTBUS IIPUOOPOB, U3MEPSIOIIMX CKOPOCTD (CIUIOMETPOB);
BbIunciieHue myTi 1 CKOPOCTH HPH PaBHOYCKOPEHHOM IPSMOJIMHEHHOM ABIKEHUH TEJIa;
OmnpefeneHue NPOAACHHOTO MYTH U YCKOPEHHs ABMXEHHS Tela [0 rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O MPSIMOIMHEHHOTr0 IBUXKEHHS Teja OT BPEMEHH;

OmnpefeneHne yCKOPEHHs Tella IPU PaBHOYCKOPEHHOM ABM)XCHNHM IO HAKIIOHHON IIOCKOCTH;
W3mepenue neprosa i 4acToTh 00paIeHHs Tella [0 OKPYKHOCTH;

OmnpepeneHne CKOPOCTH PABHOMEPHOTO IBUKEHHS Tela MO OKPYXKHOCTH;

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

PacnoznaBanue u npHOMIKEHHOE ONMCAHHE PA3INIHBIX BHIOB MEXaHHUECKOTO ABIKEHHS B IPUPOJIE U
TEXHHKe (Ha IpuMepax CBOOOIHO MaJaloNINX Tell, IBH)KCHHUS )KHBOTHEIX, HEOSCHBIX Tell,
TPaHCIOPTHBIX CPEZCTB U JIp.);

Ne | HanmeHoBaHMe pa3/ieioB U TeM KosnyecTBo 9acos Jara Buab! 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 CTIoco0aMu(ypaBHeHHe, Tabnuna, rpaduk); Anams | JlaGoparopuas | ysclid=I13nz17boas
JKU3HEHHBIX CHTYALHii, B KOTOPBIX HPOSIBISETCS OTHOCHTEIBHOCTh MEXaHHIECKOTO pabora;
IIBUKEHUS Konrposnbhas
HabmnroneHne MeXaHHYeCKOro IBUKEHHS Tella OTHOCUTEIbHOPA3HBIX Tl 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);

OO0cykIeHrEe BO3MOXKHOCTH BBITIOJHEHHS 3aKOHA MHEPLIMHU B Pa3IMYHbIX CHCTEMAX OTCYETA,
Habmonenue u o0cyxaeHne MEXaHHUIECKUX SBJICHUH, TPOMCXO/AIINX B CHCTEME OTCUETa
«Tenexka»py €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUHM OTHOCUTEIIBHO KaOUHETA (DH3UKH;
JleficTBus ¢ BEKTOpaMH CHII: BBITIOJIHEHUE 3a/IaHUH 110 CJIOKEHHIO M BBIYUTAHUIO BEKTOPOB;
HabnroneHue 1/uim npoBeJIeHHE OIBITOB, IEMOHCTPHPYIOIINX 3aBUCHMOCTh YCKOPEHHS Tela OT
HPUIOKECHHOH K HEMY CHIIBI M MacChI TeJIa;

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

Penrenue 3a1a4 ¢ UCIMOIb30BaHUEM BTOPOTO 3aK0OHa HbIOTOHA M IIpaBUIIa CII0XKEHUSI CHIT;
OnpeneneHne KECTKOCTH MPYKUHBL;

AHanu3 cuTyalui, B KOTOPbIX HAOIIOAA0TCS YIIpyTrue AeOopMalum, U X 00bsICHEHHE C
UCIOJIb30BaHMEM 3aKoHa ['yKa;

Penrenue 3aa4 ¢ KCoab30BaHUEM 3aKoHa ['yka;

HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIBKEHHS OT CHIIbI HOPMAJIBHOTO 1aBJICHHUS.
OOcyk1eHHE PE3YIIbTATOB HCCIIEIOBAHUS;

Ornpenenenue Kod3GGUIMEHTA TPEHUS CKOIbKEHUS;

V3MepeHue CUITbI TPEHHUS MTOKOS;

Peurenme 3a1a4 ¢ ucnonp3oBaHueM GOPMYITBI TSl CHIIBI TPEHHUS CKOITbKEHHS;

AHanu3 IBWKEHUS TeJ TOJBKO I10]] ACHCTBUEM CHIIBI TSIKECTH — CBOOOHOTO MaJCHHS;
OO0BsICHEHHE HE3aBUCHUMOCTH YCKOPEHHS CBOOOIHOTO MaJICHHS OT MAcChl TEJa;

O1ieHKa BEIIMYUHBI CHJIbI TATOTEHUS, ACHCTBYIOLIEH MEXy ABYMs TellaMU (1151 pa3HbIX Macc);
AHanu3 IBWKEeHUs HEOCCHBIX Tell MO/ ACHCTBUEM CHIIBI TATOTSHUS (C UCIIOJIb30BaHUEM
JIOTOTHATEBHBIX HCTOYHUKOB HH()OPMALIHH);

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

AHau3 OpUTHHAIBHOTO TEKCTA, OMKCHIBAIOLIETO MPOSBICHHS 3aKOHA BCEMHUPHOTO TATOTEHHUS,
BBITIIOJIHEHHUE 3aJIaHUH 110 TEKCTY (CMBICIOBOE YTCHUE);

Habmonerue 1 006cyskaeHre OMBITOB [0 M3MEHEHHIO Beca Tella PU YCKOPEHHOM JBIDKEHHN;
AHanu3 ycloBHii BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH;

Penrene 3a1a4 Ha ompe/ieNieHne Beca Telia B Pa3IHIHbIX YCIOBHSX;

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

Ormnpenienexye HEeHTpa THKECTH Pa3IMYHbIX TEJ;

Ycrubiit
ompoc;
JlabopaTopHas
paborta;
KonTtposbHas
pabora;

https://edsoo.ru/
https://resh.edu.ru/?
ysclid=13nz17boas
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Hab6monenue 1 006cyxaeHHE OMBITOB, IEMOHCTPUPYIOIIMX Mepeiady UMITyIIbca IPH B3aUMOACHCTBHH
TeJI, 3aKOH COXPAHEHHs UMITyJIbCca IpU aOCOIIOTHO YIPYTOM U HEYIPYrOM B3aHMOACHCTBUH TEIT;
AHau3 CUTYalMi B OKPY KaIOIIEH )KU3HH € UCTIOJB30BAaHHEM 3aKOHA COXPAHEHHs HMITyJIbCa;
Pacrnio3HaBaHue sIBICHUS PEaKTHBHOTO JBIKEHHUS B Ipupoje U Texuuke (MC — Guonorus);
[IpuMeHeHHe 3aK0HA COXPAaHEHHS UMITyJIbca UL pacuéTa pe3yIbTaToB B3aUMOCHCTBUS Tel (Ha
HpUMepax HEeYIpyroro B3anMOJICHCTBYS, yIPYTroro HEeHTPaIbHOIO B3aMMOACHCTBUS JIBYX OMHAKOBBIX
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 YIPYTo Ae)OpMUPOBAHHOI 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 MEXaHUYECKO! SHEepTUH IPU CBOOOTHOM I1aJICHNN;
IIpuMeHeHue 3aKk0Ha COXpaHEHUsI MEXaHUYECKOH SHEPruu Julsl pacyéra MOTEHLIUAIbHON U
KHHETHYECKOU SHEePruil Tena;

Pemrenne 3aa4 ¢ UCIIOIB30BaHUEM 3aKOHA COXPAHEHHS MEXaHHIECKOH YHEPIUH;

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,;

HaGutoneHue u 00bsiCHEHUE SBJICHUS PE30HAHCA;

VccnenoBanne 3aBUCHMOCTH NepHo/a KONeOaHMI OIBEIIEHHOTO K HUTH IPy3a OT JUIHHBI HUTH;
IpoBepka He3aBUCHMOCTH MEPHO/Ia KoeOaHuii rpy3a, MOBEIICHHOTO K JICHTE, OT MacChl Ipy3a;
Habmonenne 1 o0cyskIeHHE ONBITOB, TEMOHCTPUPYIONINX 3aBUCHMOCTH MepHOoa KoNeOaHuH
HPYXMHHOTO MasITHHKA OT Macchl TPy3a U KECTKOCTH TPYKUHbI;

IIpumeneHne MaTeMaTHIECKOTO M IPY>KHHHOTO MasTHHKOB B Ka4ECTBE MOZEIEH JUIS OIMCaHUS
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;

DKCIepHMEHTAIBHOE ONpeIeNIeHne I'PAHNL] YaCTOTHI CIBIIIMMEIX 3BYKOBBIX KOJIeOaHHIT;
HaburoieHne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCIIE C UCIIOIb30BAHUEM
My3BIKQJIEHBIX HHCTPYMEHTOB);

Hab6mroienne n 00bACHEHNE SBICHNS 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
OIpoc;
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 paccykaeHuil, 000CHOBBIBAIOIIMX B3AUMOCBS3b IEKTPUYECKOr0 1 MArHUTHOTO TIOJICH; 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, OMUCHIBAIONIMX [POSBICHUS DJIEKTPOMATHUTHOTO H3IyYEH S B IPUPOJIE: KUBBIE KonTponbHast
OpraHU3Mbl, M3JTy4eHUs] HEOECHBIX TeJ (CMBICIIOBOE YTEHUE); pabora;
Pacrio3HaBaHue ¥ aHAIIN3 PA3IMYHBIX IPUMEHEHHH DIEKTPOMATHUTHBIX BOJIH B TEXHHKE;
Peurenne 3a1a4 ¢ MCMOIb30BaHKEM HOPMYII JUIst CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JUTHHBI BOJHBI H
YaCTOThI CBETA,;
Uroro no pazaeny 8
Pasnen 4. CBeToBbIe sIBIEHUS
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/?
OObsICHEHHE U MOZETMPOBAHIE COTHEYHOTO M JIyHHOTO 3aTMEHHIT; Jlaboparopuas | ysclid=13nz17boas
HccnenoBanue 3aBUCHMOCTH YIiIa OTPaXkKCHUsI CBETOBOTO JTy4da OT yIJia MajeHus; 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;
Peluenue 3a1a4 ¢ UCIIOIb30BAaHMEM 3aKOHOB OTPAXKEHHS U NIPEJIOMIICHHS CBETA,;
4.2. | JInH3bI H ONITHYECKHE IPUOOPbI 5 Tlony4enne n300paXkeHHUii C TOMOIIBIO COOMPAIOIIEH U PaCCEMBAIOLICH JIMH3; YcrHblit 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;
Amnanu3 siBIeHnit OJIM30pYKOCTH 1 AATbHO30PKOCTH, HpUHIHIA jAeiicTBust 0ukoB (MC — Guonorns);
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
TIpoBezeHne 1 OOBSICHEHHE OIBITOB 110 BOCIIPHATHIO [BETA MPEAMETOB [PU MX HAOIIOICHAN 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 U €ro MOJIOXKEHHUs B IEPHOAMYECKO CHCTEME IIPH 8-
panuoaxtuBHOCTH (MC — XuMus);

HccnenoBaHue TPEKOB a4acTHI O TOTOBBIM (hoTOrpadusm;

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

AHanu3 GHOTOrHYECKUX M3MEHEHHIT, IPOMCXOIIIKX O/ JCHCTBHEM PAIHOAKTHBHBIX H3Ty4CHNH
(MC — Guouorus);

Hcmnons30BaHne pagnoaKTHBHBIX W3dydeHnii B mequuuHe (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;

O6cyxieHne HePCIeKTUB UCIIONb30BAHHS YIIPABIIIEMOr0 TEPMOSAEPHOIO CHHTE3a;

OOcysxieHHe TPEUMYIIECTB M SKOJIOTHISCKHX MPobIIeM, CBSI3aHHBIX C snepHoil sHepretukoil (MC —
9KOJIOTH);

VYcrubii
ompoc;
JlabopatopHas
pabora;
KonTtposbHas
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 NPH M3YYeHHH
BCero Kypca (pu3uku

12

;

Beinonsenue yueOHbIX 3aJaHUi, TPEOYIOMMX JEMOHCTPALUM KOMIETEHTHOCTEH, XapaKTEePH3YOIINX
€CTECTBEHHOHAYYHYIO IPaMOTHOCTE:- IPHMEHEHHS [OJyYeHHbIX 3HAHMIT ULl HAYYHOTO OOBSICHEHUS
(u3HYIecKuX SBICHUI B OKpY’Kalollel IpUpo/ie U IOBCEJHEB HOM JKU3HY, a TAK)KE BBIBICHHS
(U3MIECKHX OCHOB PsAfla COBPEMEHHBIX TeXHOJIOTHIA;- IPHMEHEHHs OCBOCHHBIX IKCIIEPHMEHTAILHBIX
yMeHHIT JUIst uceneoBaHus GU3HISCKHX SBICHUM, B TOM YHCIIE JUIS IPOBEPKH THIIOTE3 H BBIIBIICHHS
3aKOHOMEPHOCTEI;

Penrenne pacu€THBIX 3224, B TOM YHCIIE IPENOIATAIONIUX HCIIONb30BaHNE QH3NIECKO MOTEIH U
OCHOBAHHBIX Ha COJCP/KaHHH PA3INYHBIX PA3/ICIOB Kypca (H3HKH;

BeImonHenue 1 3amuta rpynnoBbIX WX HHIUBHIYATbEHEIX IPOSKTOB, CBSI3aHHEIX C COAEPKAHUEM
Kypca (GU3UKH;

VYerusbiit
OIpoc;
KonTtpospHas
pabora;

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

Hroro no paszzeny
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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;

VYckopenune. PaBHOyCKOpeHHOE
IIPSIMOJIMHENHOE ABUKECHUE

IIepemenenue npu
PaBHOYCKOPEHHOM
pr[MOJ'IHHGfIHOM JBUXCHUU.

JlabopaTtopHas paborta Ne2
"UccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHU 151
PaBHOYCKOPEHHOI'O ABM)KEHUA"

JlaGopatopHas
pabora;

JlabopaTtopHas pad6ota Ne3
"OnpeneneHne yCKOpeHus
PaBHOYCKOPEHO JBHXKYILErOCs
Tena"

JlaboparopHas
pabora;

CB0OOIHOE TTaicHUE

Pemenue 3amaua mo Teme
"PaBHOYCKOpEHHOE
NPAMOJIMHENHOE ABUKEHHE"

10.

PaBHOMEpHOE NBHXXEHUE 10
OKPY>KHOCTH




11.

Pemrenue 3agad mo reme
"MexaHHnYECKOE IBIKEHNE U
CIIOCOOBI €ro onucaHus"

12. | Kourposbnas pabora Nel 1o KonTponsHas
Teme "MexaHndeckoe pabora;
JBUKEHHE U CIIOCOOBI €ro
onucaHus"

13. |Ilepssrii 3akoH HproToHA

14. | Bropotii 3akoH HetoToHA.

[IpuHIUI cyneprno3unuu cui

15. | Tpernii 3axon HeroTOHa

16. | Permienue 3am1a4 Ha
MPUMEHEHHE 3aKOHOB
Herorona

17. | Cuna ynpyroctu u 3akoH I'yka

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

19. | 3akoH BCEMHPHOTO TATOTCHHUSI.

Cuna Tsxectu

20. | Pemrenue 3a1a4 Ha IBHKEHHE
TeJI OJT IEUCTBUEM CHUJIBI
TSOKECTH

21. | HeBecoMoCTb U MEpETPy3KH

22. |IlepBas kocMHu4ecKast CKOPOCTb

23. | Pemienue 3a71a4 Ha
MIPUMEHEHHE 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 IIOJ NEUCTBUEM
HECKOJBLKUX CHJI




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
"MexaHnnueckue siBjeHus"

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
IIPUMEHEHHE 3aKOHA
COXpaHEHUs UMIYJIbCa

37.

Mexanunueckas paboTta u
MOIIHOCTH

38.

Kunernueckas sHeprusi.
Teopema o kuHETHYECKON
SHEPIUU

39.

PabGora cuitbl TsDKeCTH

40.

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

JlaBoparopHas
pabora;

41.

Pewenue 3amay 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
KosebaHui rpysa,
MOJIBEIIEHHOTO 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
KECTKOCTHU NIPYKUHBI"

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>I€ BOJIHBI

57.

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

JlaGopaTopHas
pabora;

58.

Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH

59.

[IIxana 31MEKTPOMAarHUTHBIX
BOJIH

60.

DneKTpOMarHuTHas pupoa
cBeTa

61.

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

KonTponbnas padorta Ne5

KoHnTponbHas
paborta;

62.

[IpssMmonuHeitHOE
pacrpocTpaHEHHE CBETa

63.

OtpaxxeHue cBerta.
JlabopaTopHas pad6otaNel2
"N3y4yeHne xapakKTepUCTHK
n300pakeHus MpeMeTa B
MIJIOCKOM 3epkane"

JlaGopaTopHas
pabora;

64.

[Ipenomienne cpera.
JlabopaTtopHas padota Nel3
"UccnenoBanue 3aBUCUMOCTH
yTjia npeioMIIeHHs] CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpaHuue "Bo3yx-cTekno"

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 hopmyibl TOHKOU
JIMH3BI"

JlaboparopHas
pabora;

69.

Perenue 3agay nmo reme
"JInnza"

70.

I'ma3 kak onTudeckas cucTema

71.

OnTuueckue mpruOOpbI

72.

Hucnepcus ceera.
JlaboparopHas pabota Nel6
"OnBITHI IO Pa3I0KEHUIO
6esoro cBera B CEKTp"

JlaGopaTopHas
pabora;

73.

CrnosxeHue CeKTpaIbHbIX
1BeToB. JIJaboparopHast
pabotaNel7 "OnbITHI 11O
BOCIIPUSTHIO I[BETA
MPEMETOB TP UX

Ha6J'II-0I[eHI/II/I YCpe3 OIBCTHLIC
A n

JlaboparopHas
paborta;

74.

O60061maronuii ypok 1o Teme
"CBeToBbI€ IBIcHUS"

75.

KonTponbnas padora Ne6 no
TeMe "CBeTOBLIE SIBJIEHUS"

Kontponbhas
pabora;

76.

Omnsite Pesepdopaa u
TJTaHEeTapHask MOJIeNlb aTOMa

77,

Hcnyckanue u noryonieHue
CBETa aTOMOM

78.

JlabopaTtopHnas paborta Nel8
"HaOroneHue CIUIOIIHBIX U
JIMHEWYaTBIX CIIEKTPOB
n3nyuyeHus"

JlaGopatopHas
pabora;




79.

PannoaktuBHOCTH. Anb(ha-,
6era- U TaMMa-U3ITyYeHUS

80.

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

JlaboparopHas
pabora;

81.

HykiioHHas MoJielTb aTOMHOTO
saapa

82.

Pa,I[I/IoaKTI/IBHBIC IIPEBpAIICHUA

83.

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

84.

S nepHbie peakuuun

85.

9Hepr1/1;1 CBA3HU ATOMHBIX AACP

86.

Peakiuu cuHTE3a U AEICHUS
sep

87.

Peaxiuu cunTesa U qejieHus
sanep

88.

Hozumertpusi. 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
MaTepuaia kypca. Tema
"MexaHn4eCcKOe IBMKEHUE 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 00OOIIEHNE
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 06001IeHNE
Mmarepuana Kypca. Tema
"ONeKTpOMarHuTHbIE

1]

101.

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

[Vl

102.

Wrorosas koHTpoJsibHas paboTa
o Kypcy ¢usuku 7-9 knaccon

Kontponbhas
pabora;

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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JIucT BHeceHMSI N3MEeHeHUu

m\n

Coaeprxanue H3MeHeHHs (TeMa ypoKa,
HOMeEp YPOKa U cinocod
KOPPEKTHPOBKH)

PexBU3UTHI JOKYMEHTOB 0O
BHECEeHUM U3MEeHeHuil (HoMmep,
aaTa NpuKasa)

IMoanuce auna
BHeCIIero
H3MEHEHHU A
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