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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue mporpaMMbl HallpaBJIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHON I'PAMOTHOCTH y4aIlUXCsl U
OpraHu3aIUIo U3y4eHUs (U3NKU Ha JIEITETbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IpeIMeTa
B peannzanuu TpedoBannii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM Pe3yIbTaTaM
00y4YeHHsI, @ TAK)KE MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHus.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pas3yromuii A5l €CTEeCTBEHHOHAYYHBIX YIEOHBIX MPEIMETOB, TTOCKOJIBKY
¢du3nUeckre 3aKOHbI JIS)KaT B OCHOBE IPOIIECCOB U SBJICHUHN, U3y4aeMbIX XUMHEH, ONOJIOTHeH, acTpoOHOMHEH
U Qusnueckoii reorpaduein. dusznka — 3TO NMpeaAMET, KOTOPHI HEe TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHUPA, HO U NIPEJOCTaBIIsCT Hanbosee siCHbIe 00pa3Ibl MPUMEHEHHS HAyYHOTO
METO/1a O3HAHUS, T.€. CII0c00a MOTY4YeHUs TOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonern, ¢pusuka — 310
IIpeIMET, KOTOPBII HapsAdy C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JKEH J1aTh IIKOJIbHUKAM
npeJCTaBIeHNEe 00 YBIEKATEIbHOCTH HAYYHOTO UCCIEIOBAHUS U PAJOCTH CAMOCTOSATEIEHOTO OTKPBITUS
HOBOTO 3HAHMSL.

OpnHa U3 rIaBHBIX 337a4 PU3UIECKOro 00pa3oBaHus B CTPYKTYpe 00IIero ooOpa3oBaHHs COCTOUT B
(OpMHPOBAHNHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M HHTEpECa K HAyKe y OCHOBHOW Macchl 00y4JaroLuxcs,
KOTOpBIE B JJaJIbHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax nestenpHocTH. Ho He MeHee
BA)XKHOM 3a/1auell sIBJISETCS BBIABICHHUE U NTOATNOTOBKA TATAHTIMBBIX MOJIOBIX JIFOAEH AJIs IPOIOJKEHUS
00pa3zoBaHus U JaJIbHEHIIEH TPOPECCHOHAIBHON JAEATEHPHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHUN U CO3JJaHUM HOBBIX Te€XHOJOIMH. COracHO MPUHATOMY B MEXIYHapOJHOM COOOIIECTBE
ornpenenenuto, EctecTBeHHOHAay4YHAs TPAMOTHOCTH — 3TO CIIOCOOHOCTD YeI0BEKa 3aHUMATh aKTUBHYIO I'Pax-
JAHCKYIO TIO3UIIMIO IO OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €ro
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMHU UesIMU. HaydHO rpaMOTHBIN YEJI0OBEK CTPEMUTCS
y4acTBOBATh B ApT'YMEHTUPOBAHHOM OOCYKJICHHH MPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPeOyeT OT HETo CIEAYIONIMX KOMIIETeHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUA,
— OILICHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
— HHTCPHOPCTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA AJI ITOJTYUYCHUSA BBIBOJOB.

N3zyuenne pu3nku criocoOHO BHECTH pEIIAIOIN BKJIaa B OPMUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH O00Y4arOLIUXCS.

HEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA «®PU3UKA»

[enu n3ydenus: puU3MKU Ha YpOBHE OCHOBHOT'O 001Iero o0pa3oBanus onpeaenensl B Konnenuuun
npenoaBanus yueoHoro npeaMera «du3nka» B 00pa3zoBaTeIbHBIX opranu3amusax Poccuiickoit @eneparuu,
pean3yIonMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPKIEHHO perienneM Komteruu
MunuctepcTBa mpocsemienus Poccuiickoit @eneparuu, mpotokon ot 3 aexadps 2019 r. Ne [TK-48H.

Lenu u3ydenus Gpu3MKu:

— npuoOpeTeHne HHTepeca U CTPEMIICHHS 00YJaIOIINXCSl K HAYYHOMY M3Y4YEHHUIO TPUPO/IBI,
pa3BUTHE MX MHTEUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/IE MO3HAHUS U (POPMUPOBAHUE HCCIIET0BATEIHCKOTO

OTHOIICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK Pe3y/bTaTa U3y4eHUsI OCHOB CTPOCHUS MAaTEpUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

— ¢opMHupoBaHUE NPEACTABICHUHN O POJId (GU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HaYK, TEXHUKH
U TEXHOJIOTHI;

— pa3BHUTHE NPEACTABICHUN 0 BO3MOXKHBIX cepax Oyayiien mpopeccnoHaaIbHON 1eATebHOCTH,
CBSI3aHHOM C (PM3HUKOM, MMOATOTOBKA K TaJbHEHUIIIEMY OOYUYSHHUIO B TOM HAIPABJICHUH.

JIOCTIKEHHE THX 11eJIei Ha YpOBHE OCHOBHOTO 00111ero 00pa30BaHus 00eCIeunBaeTCs peleHneM
CJIEAYIOLIMX 3a/a4:

— MnpuoOpeTeHre 3HaHu| O JUCKPETHOM CTPOSHHMH BELIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

— npuoOpeTeHrne YMEHU OMICHIBATh M OOBSICHITH (PU3UUECKHE SIBIICHUS C UCIIOIH30BAaHUEM
MOJYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEUITNX PACUETHBIX 3324 C UCIOIh30BaHUEM (PU3NIECKUX
Mojiefiell, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7au;

— pa3BUTHE YMEHUN HAOIIO/IaTh IPUPOJIHBIE SBJICHUS U BBIMIOIHATH OIBITHL, JJa0OpaTOpHbIE PadOTHI U
AKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C UCTIONB30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;

— OCBOCHHE PUEMOB pabOThI ¢ HHPOpPMaLIUEeil PU3MUECKOTO COAepkKAHUS, BKIIOUas HHPOPMALIUIO O
COBPEMEHHBIX JOCTHKCHUSAX (H3UKH; aHATIU3 U KPUTHYECKOE OlIEHHBAaHUE HH(POpMAIINY;

— 3HaKOMCTBO c0 chepamMu MpoPeCcCHOHATBHON IeATETHLHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMH Ha JIOCTIKEHHUSIX (PH3HMUECKON HAYKH.
MECTO YYEBHOTI'O TIPEJMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBercTtBHE ¢ PI'OC OOO dusuka sBaseTcs 00s53aTeIbHBIM ITPEAMETOM Ha YPOBHE OCHOBHOTO

obmero oopazoBanus. JlaHHas mporpamMma mpearycMaTpuBaeT nu3ydeHue Gru3uku Ha 6a30BOM ypoBHE B 9
Kiacce B 006éMe 102 gaca 110 3 yaca B HEZEIIO.



COJEPKAHUE YYEBHOI'O IPEAMETA

Pa3zgen 1. Mexannueckue iBJICHUSA

Mexanunueckoe nBrxenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JIBWXeHUs. PaBHOMepHOE NpsAMOJIMHEITHOE ABMKeHHe. HepaBHOMEpHOE MPAMOJIUMHENHOE ABUKECHHE.
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh TeJia MPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOyCcKOpeHHOE TpsiMONTHHEHOE BkKeHne. CBoOoaHOe manenue. OnbiTel ["amues.

PaBHOMepHOE IBMKEHUE 110 OKpYKHOCTHU. [leprox u yacrota oOpamenus. JInneitHas 1 yriioBasi CKOPOCTH.
L{eHTpOoCTpEMUTENBHOE YCKOPEHUE.

IIepBeiit 3akoH Hprorona. Bropoit 3akon Hetorona. Tperuii 3akon Herotona. [IpuHiun cyneprnoznuyuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHia TPEHUS! CKOIBXKEHUS, CUJIa TPEHHUS TIOKOSI, IPYTUe BUbI
TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOIHOTO MajieHusl. J[BrKeHue miiaHeT
BokpyT Comnia (MC). [lepBast kocMuueckasi CKOpocTb. HeBeCOMOCTh U TIeperpy3KH.

PaBHOBecue maTepuanbHON TOUYKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Teja ¢ 3aKperIEHHON
OChI0 BpanieHus. MoMmeHT cuibl. LleHTp TsxecTu.

Nmnynbce tena. U3menenne umnysnbca. UMnynbe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTuBHOE
newxkenue (MC).

Mexannueckas paboTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus CBsi3b SHEPTUU U pabOThI
[ToTeHumanpHas SHEPrUs Tea, NOJHATOrO HaJl HOBEPXHOCTHIO 3eMiIH. [loTeHIInanbHas SHeprus CHkaTon
npyxuHbl. Kunetunueckas sHeprusi. Teopema 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIHH.

Jemoncmpayuu

1. HaGmronenne MeXaHMYEeCKOTO JIBM)KCHHS TeJla OTHOCUTEIBLHO PA3HBIX TEJ OTCUETa

CpaBHeHHE MyTel U TPACKTOPUN JBMIKEHUS OJHOTO U TOTO JK€ TeJIa OTHOCUTEIHHO Pa3HbBIX TE OTCUETa
N3mepenre CKOpOCTH M YCKOPEHUS IPSIMOJIMHEMHOTO JIBUYKEHUS

HccnenoBanne NMpU3HAKOB PABHOYCKOPEHHOTO JBHIKEHUS

nkhwn

Habmroienue nBHKeHUS Teja 1o OKPY>KHOCTH

6. HaOmroneHne MexaHu4ecKuX SIBJICHHM, IPOUCXOISIINX B cucTeMe oTcuéta «Tenmexkay rmpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTENIbHO KaOuHeTa (GU3UKHI

7. 3aBUCHMOCTBH YCKOPEHHUSI TeJla OT MACCHI TeJla U ICUCTBYIOIIEH Ha HETO CHUIIbI

8. HalGmroneHue paBeHCTBA CHII TTPH B3aUMOICHCTBUH TS

9. M3meHeHue Beca Tejaa MpU YCKOPEHHOM JIBUKEHUH

10.Ilepenava ummynbca Npyu B3aUMOJACHCTBUM TEI

11.ITpeobpazoBaHus JHEPTUU TIPH B3AUMOICHCTBHH TEIl

12.CoxpaHeHre uMnyJbca Mpyu HEYMPYroM B3aUMOJEHCTBUU

13.CoxpaHeHue uMITyJibca Mpu a0COJFOTHO YIPYTOM B3aUMOJICHCTBUH

14 . HabnroieHue peakTUBHOTO JIBHKEHUS

15. CoxpaHeHrne MEXaHMIECKOW SHEPTHH MPU CBOOOTHOM TaJACHUHN

16. CoxpaHeHHE MEXAaHUYECKOW SHEPTUH TP ABHXKEHUU TeJla O JEHCTBUEM MPYKUHBI

Jlabopamopuvie pabomsl u onvimol

1. KoncTpynpoBaHue TpakTa AJis pa3roHa U JajdbHeHIIero paBHOMEPHOro ABMKEHUS IapUKa WU
TEJEKKH

2. Ompenenenue cpeHeil CKOPOCTH CKOJBKEHUS OpycKa UM JBM)KEHUS IIapuKa 10 HAKIIOHHOM



IUIOCKOCTH

3. Omnpenenenre yCKOpPEHHsI TeIa MPU PaBHOYCKOPEHHOM JIBHKEHUH 110 HAKJIOHHOM MJI0CKOCTH

4. HccnemoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBMKCHHUH 0€3 HAa4aTbHOU
CKOpPOCTH

5. TlpoBepka TUIIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKCHUH 0€3 HAYaJIbHOW CKOPOCTH MYTH OTHOCSITCS
KaK psiJl HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJJMHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIbl HOPMAJIBHOTO 1aBJICHUS

7. Onpenenenne kodpPuImeHTa TPEHUs CKOJIbKEHUS

8. OmnpeneneHne )KECTKOCTU MPYKUHBI

9. Omnpenenenve pabOTHI CHIIbI TPEHUS MPU PABHOMEPHOM JIBMXKEHUU Tella IO TOPU30HTAIbHOM
MOBEPXHOCTHU

10.Onpenenenne pabOThI CHIIBI YIIPYTOCTH IIPU MOABEME TPY3a C UCIIOJIB30BAHUEM HEIMOJIBUKHOTO U
[IOABMKHOTO OJIOKOB

11.M3y4yeHne 3aK0Ha COXpaHEHUs YDHEPTUH

Pa3zgen 2. MexaHnuyecKkue K0J1e0aAHUSA U BOJHBI

KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHHIA: EpUOT, 4aCTOTa, aMILTUTYAA.
MaremaTHuecKuil ¥ MpyXKUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KojaeOaTeTbHOM JABHKEHHH.
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc. Mexannueckue BosiHbl. CBOMCTBa
MeXaHU4YeCKUX BOJH. [Ipo nonbHBIE U NTonepedHble BOIHBL. JJIMHA BOJIHBI U CKOPOCTH €€ paclpOCTPAHECHMUS.
MexaHuueckue BOJIHBI B TBEPJIOM Telie, ceiicMuueckue BosiHbl (MC).

3ByK. ' poMKOCTB 3ByKa 1 BeicoTa TOHa. OTpaxkeHue 3Byka. IH(pa3Byk U yabTpa3ByK.

Jemoncmpayuu

1. HaGnronenue koneGaHuii TeJ 1Mo ISHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH
2. Habmronenue kosjeOaHMii rpy3a Ha HUTH U Ha MIPYXKHUHE

3. HaGmroieHue BBIHYKICHHBIX KOJIEOaHUH U pe30HaHca

4. PacripocTpaHeHne IPOJOIbHBIX U IONEPEYHBIX BOJIH (HAa MOJEIIN)

5. HaGmroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUYECKHI pE30HAHC

Jlabopamopnusie padbomot u onvimol

1. OnpeneneHune 4acTOTHI M TIEPHOJIa KOJIEOaHU MaTeMaTHYECKOTO0 MasTHHKA

2. OmnpeneneHue 4acTOThI U epro/ia KoseOaHuil IPYKUHHOTO MassTHUKA

3. UccnenoBanue 3aBUCMMOCTH NIEproJia KoJaeOaHH OABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCMMOCTH IIEpHO/1a KoJIeOaHUI IPYKUHHOIO MassTHUKA OT Macchl Ipy3a

5. IlpoBepka HE3aBHCUMOCTH TEepHOa KoeOaHu Tpy3a, MOABEUICHHOT0 K HUTH, OT MacChl Ipy3a

6. OTBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb NEPHO/Ia KOJICOaHNH MPYKUHHOTO MasgTHUKA OT MAacChl Ipy3a
U KECTKOCTH MPYKUHBI

7. U3mepeHue ycKopeHus CBOOOTHOTO TaIeHHUS

Pa3nen 3. DiiekTpoMardHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE 1oJj1€e. DJIEKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTpOMAarHUTHBIX BOJIH [1kana
AJIEKTPOMATrHUTHBIX BOJIH. CII0/Ib30BaHME 2IIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U.

DJIeKTpoOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBolicTBa 3JI€KTPOMarHUTHBIX BOJIH

2. BoiHOBBIE CBOWCTBA CBETA



Jlabopamopuuvie padbomot u onvimol

1. I3yueHne CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa

Pa3nen 4. CBeToBBIC SIBJCHUSA

JlyueBas monens cBera. Mctounuku cBera. [IpsmonnHelinoe pacnpocTpaHeHue ceeta. 3arMenus ConHua u

JIynsl. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakKeHHUs CBETA.

IIpenomiienue cBeta. 3aKoH npenoMieHus cBera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcnonb3oBanue

MMOJIHOT'O BHYTPCHHET'O OTPAXKCHUA B OITUYCCKUX CBCTOBOIAX.

Jlunza. Xox aydeid B muH3e. OnTHueckas cucteMa QoToarmnapara, MUKpockona u tesneckona (MC). I'naz

KaK OIITHYCCKas CUCTEMaA. BJII/IBOpyKOCTB " JAJIbHO30PKOCTD.

Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. CiiokeHne crieKTpajabHBIX 1BETOB. Jucnepcust

CBCTa.

Jemoncmpayuu

1. TlpssMmonuHENHHOE pacipOCTpaHEHUE CBETA.

9.

© NN kWD

OtpaxkeHue cBeTa.

[Tony4yenne n3o0paxeHuit B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomienue cBera.

OnTuyeckuii CBETOBO/.

Xon myueit B coOuparoriei JImH3e.

Xox s1ydel B pacCEeUBAIOIICH JIMH3E.

[Momyuenne n300pa>keHMiA C TOMOIIBIO JIH3.

[Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10.Mozuens ri1aza.

11. Pa3nosxeHnue 6eoro cBera B CIIEKTP.

12.ITomyuenue 6en0ro cBeTa MpH CIOKEHUH CBETA PA3HbBIX 1[BETOB.

Jlabopamopuusie padbomot u onvimol

1. UccnenoBanue 3aBUCMIMOCTH YIJla OTPaKEHUs CBETOBOIO JIyda OT yrJja MaJeHusl.

2. M3yueHne XapakTepUCTHK N300pasKeHHsI ITpeIMeTa B IUIOCKOM 3epKalie.

3. UccrnenoBaHue 3aBUCUMOCTH YIJla IIPEJIOMIIEHHUS CBETOBOTO Jlyda OT yIJIa NaJeHUsI Ha TPAaHUIIE «BO3AYX

—CTCKIIO».

4. [Mony4eHne n300paXeHH C TOMOIIBIO COOMPAIOIIECH TUH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHHS U OMITUYECKON CHJIBI CO OMPAIONIEH TMH3HI.

6. OnBITHI 1O pa3I0KEHUIO OEJI0T0 CBETa B CIIEKTP.

7. ONBITHI IO BOCHPUSATHIO LBETA IIPEIMETOB MPHU UX HAOIIOJCHUN Yepe3 LBETOBbIE (PMIIBTPHI.

Pa3nea 5. KBantoBble iBJIeHUA

OmnbiTel Pesepdopaa u muianerapuas mozens atoma. Mogens atoma bopa. Mcyckanue u noriomeHue

cBeta aroMoM. KBaHThI. JInHEyaTbie ClIeKTpHI.

PagnoaktuBHOCTh. Anb(da, 6eta u raMmaunziaydenus. CTpoeHrne aToMHOT o siipa. Hykimonnas Mmozens

aTOMHOTrO siapa. M30Tomsl.

PannoaktusHble peBpamieHus. [lepuon nomypacmaga aTOMHBIX sAEp.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsA0BOrO U MAacCOBOTO UKCeN. DHEPrusl CBsI3U aTOMHBIX Sep.
CBs13b Macchl ¥ dHepruu. Peakuuu cunresa u nenenus saep. MUcrounuku suepruu Conuua u 38371 (MC).
Anepnast sHepreruka. JIecTBUS panOaKTUBHBIX U3Ty4eHUN Ha kuBbIe opranu3mMbl (MC).

Jemoncmpayuu



1. CrexTphl U3Ty4eHUS U TTOTJIONIECHHUS.

2. CHexTpbl pa3Iu4HbIX Ia30B.

3. CnekTtp BoaOpoOIa.

4. Habmroenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4YCHUH.

6. Perucrpanus usiny4eHus NpUPOJAHBIX MUHEPATIOB U IPOAYK TOB.

Jlabopamopuvie pabomsl u onvimol

1. HabGmroieHre CrIonTHbIX U JIMHEHYAThIX CIIEKTPOB U3ITYICHHS.

2. VccnenoBanre TPEKOB: U3MEPEHHUE SHEPTHH YaCTHUIIBI 0 TOP MO3HOMY ITyTH (110 hoTorpadusim).
3. 3mepenne painoakTUBHOTO (OHA.

IToBTOpHTE/IBLHO-00001IAKO NI MOYJIb

[ToBTOPHUTENBHO-0000IIAOIINI MOTYJIb MPEIHA3HAYCH JISI CUCTEMATH3AIMH M 0000IIEHUS TPEIMETHOTO
COJICPKaHUS U OIBITA JICATSIIBHOCTH, IPUOOPETEHHOTO MPU U3YUECHUHU BCETO Kypca (GU3HMKH, a TAKKe JIIS
noaAroToBku K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHy 1o (pu3uke 1 00ydaronuxcsi, BRIOPABIINX STOT
y4eOHBIH MpenMer.

[Tpu u3yyeHnn TaHHOTO MOAYJISI PEATH3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITETLHOCTH, HA OCHOBE
KOTOPBIX 00ECTICUNBACTCS JOCTUIKCHHE MTPEIMETHBIX U METANPEAMETHBIX TUTAHUPYEMBIX PEe3yJIbTaTOB
o0OydeHus1, GOpMUPYETCSl ECTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS
SIBJICHUW TIPUPOJIBI U TEXHHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh GU3NUECKUE SBICHHUS, TPUMCHSIS
MOJTy4YeHHBIC 3HAHUS, PEIIaTh 33/1a4, B TOM YHCJIC KQUeCTBEHHBIC U IKCIIEPUMEHTAIbHBIE.

[TpuHIMMHATEHO JeSTENILHOCTHBIN XapaKTep JaHHOTO pa3/ielia peaan3yeTcs 3a CYET TOTOo, UTO YUAIUEeCs

BBITIOJIHAIOT 3aJaHH A, B KOTOPBIX UM IIPEAJIaracTc:

— Ha OCHOBC MMOJTYYCHHBIX 3HAHUH pacro3HaBaTb U HAY4YHO 00BACHATH (1)I/I3I/I‘-I€CKI/IQ SIBJICHHUSA B

OKpY>Kalolllel MpUpoJie U MOBCEAHEBHOM KU3HU;

— HCIOJIB30BATh HAYYHBIC MCTO/bI UCCJIICIOBAHUS (bI/ISI/I‘-IGCKI/IX HBHCHHﬁ, B TOM 4UCJIC JIA ITPOBCPKU

TUIIOTE3 U MOJYUCHUA TCOPECTUUCCKHUX BBIBOOOB;

— OOBICHITH HAayY4YHBIC OCHOBBI HanboJiee BaXKHBIX JIOCTYKECHHUH COBpPEMEHHBIX TeXHOHOFHﬁ,
HanpuMmep, MPakKTUICCKOro UCIIOJIb30BAHUA PA3JIMYHBIX UCTOYHUKOB SHCPIr HAa OCHOBEC 3aKOHA IIpe-

BpalICHUA U COXpPaHCHHA BCEX U3BECCTHBIX BUIOB SHCPIHH.

Kaxxnas 3 Tem JaHHOTO pa3jielia BKII0UYaeT SKCIIepUMEHTAIBHOE HCCIe0BaHne 0000IIat0IIero
xapakrepa. Paznen 3aBepiaeTcs mpoBeIeHUEM THarHOCTHYECKOW M OIEHOYHOU pabOThI 32 KYpC OCHOBHOM
HIKOJIBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

Nzydenne puzmku B 9 Kiiacce HaMpaBiIeHO Ha JTOCTIKEHUE 00yJaIOIUMUCS JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB OCBOEHHUS y4EOHOT0 IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe socnumanue:
— TPOSIBIICHUE UHTEPECA K UICTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (DU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo6no-upascmeennoe gocnumanue:

— TOTOBHOCTH K aKTUBHOMY Y4YaCTHIO B O6C}’)KI[€HI/II/I O6H_[CCTB6HHO-3Ha‘II/IMBIX " 3THYCCKHX HpO6JTCM,
CBA3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/DKGHI/Iﬁ (1)I/ISI/IKI/I;

— OCO3HAaHHEC BaA)KHOCTU MOPAJIBbHO-3THYCCKUX IPUHIOUIIOB B J€ATCIbHOCTU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIPUATHE ICTETHUECKUX KauecTB (pU3nueckoi HayKu: €€ TapMOHUYHOTO MOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

llermocmu HAY4YHO020 nO3HARUA:

— O0CO3HAHME EHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHHS MUPA, OCHOBBI
Pa3BUTUS TEXHOJOTUM, BAKHEUIIIEH COCTABIIAIONIEH KYJIbTYpPHI;

— pa3BHUTHE HayYHOH JIIOO03HATEIBHOCTH, HHTEPECA K HCCIIE0BATENbCKOM eI TETbHOCTH.
Dopmuposanue Kyapmypolt 300p06bs U IMOUUOHAILHO20 D1A20NOYYUA:

— OCO3HaHHe LIEHHOCTH 0e30macHOoro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
B2XHOCTHU MIPABHIJI OE30MMACHOTO MOBEICHUS HA TPAHCTIOPTE, HA JIOPOTax, C SJEKTPUUECKUM U TETIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBHUSX;

— c(hOpMHPOBAHHOCTD HaBbIKa pedIeKCHH, TIPU3HAHNE CBOETO MIPaBa Ha OIIMOKY M TaKOT'o JKe Mpasa y
APYyroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4acCTH€ B PEIICHUH TPAKTUUYECKHUX 3a]a4 (B paMKaX CEMbH, ILIKOJIbI, TOPOAA, Kpasi)

TEXHOJIOTUYECKOH 1 COIMAIbHON HANPaBIEHHOCTH, TPEOYIOMKX B TOM YHCIIE U (PU3NYECKUX 3HAHUH;
— MHTEpeC K MPaKTHUYECKOMY H3YUEHHIO MpoQeccuid, CBA3aHHBIX C (UBUKOI.
IKonozuueckoe ocnumanue:

— OpHUEHTAaIUs Ha IpUMEHeHre (PU3NUECKUX 3HAHUH JUTS pelIeHHs 3a/a4 B 00JIACTH OKPY>Katolei
Cpebl, INIAHUPOBAHUS IIOCTYIIKOB U OLEHKU UX BO3MOXKHBIX IIOCJIEICTBUN JUIsl OKPYKAIOLIEH CPEbI;

— OCO3HaHHE TIIO0ATHHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM U IyTel MX peleHusl.
Aoanmayus odyuarouecoca K U3MEHAUUMCA YCI08UAM COUUATbHOU U RPUPOOHOUL CPEObl:

— MOTpeOHOCTh BO B3aUMOJIEUCTBUH ITPU BHITIOJTHEHUH HCCIIEI0BAaHUHN U MPOEKTOB (pU3HMUeCcKOi
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

— TMOBBILLIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO J1eATEIbHOCTb;

— TOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4KCiIe (POPMYIHPOBATH U/I€H, TOHATHS,



TUNOTE3Bl 0 (U3NYECKUX OOBEKTaxX W SBJICHUSX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
— IUIaHUPOBAHME CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUYECKHUX 3HAHUM;

— CTpeMJIEHUE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U PHPOJIbI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCITIOJIb30BaHUEeM (PM3NYECKUX 3HAHUA;

— OIICHKA CBOMX JCUCTBUIA C YUYETOM BIUSHUS HA OKPYKAIOIIYIO CPEMY, BO3SMOXKHBIX TTT00ATBHBIX
OCJIENCTBUI.
METAIIPEJIMETHBIE PE3YJIbTATbBI
YHuBepcanbHble TO3HABATEIIbHBIEC CUCTBUSA
Bba3zoevie nozuueckue oeiicmeun:
— BBIIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK OOBEKTOB (SIBICHUN);
— yCTaHaBIIMBaTh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS /711 000OIIECHHS U CPAaBHEHNS,

— BBISBIIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pacCMaTpUBaeMbIX (haKTax, TaHHBIX U HAOIIOICHUSX,
OTHOCSIIIUXCS K (PU3HYECKUM SIBJICHUSIM;

— BBIABJIATh IPUYUHHO-CIICACTBCHHBIC CBA3HU IIPU U3YYCHHUU (bI/ISI/I‘ICCKI/IX SIBIICHUH 1 IIpOLECCOB;
ACJIaTh BBIBOJbI C UCITOJIB30BAHHUEM JCAYKTUBHBIX U UHAYKTHBHBIX YM03aKJIIO‘IeHI/II>'I, BbIABHUI'aTh
TUITIOTE3bI O B3aUMOCBA3AX ¢H3quc1<nx BCINYHH,

— CaMOCTOSTENBHO BBIOUPATh CIIOCO0 pelieHus yaeOHO! pu3ndecKoii 3a1aun (CpaBHEHHE HECKOIBKUX
BapHaHTOB PEIICHHS, BEIOOP HanOO0IIee TOIXOIAIETO C YIETOM CaMOCTOSTENBHO BBIICTICHHBIX
KPUTEpHEB).

Bba3zoevie uccneoosamenvckue oelicmeus:
— HCIIOJIB30BATh BOIIPOCHI KaK HCCIEA0BATEIbCKUM HHCTPYMCHT IIO3HAHUA,

— MPOBOJUTH 110 CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (QHU3HUeCKUii
AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHHUS;

— OICHHBATh HAa MPUMCHUMOCTb U NOCTOBCPHOCTDH HH(bOpMaI_[I/IIO, IMOJIYYCHHYIO B XOAC UCCIICAOBAHUA
HJIN OKCIICPUMCHTA,

— €aMOCTOSTENBHO (POPMYIUPOBATH 0OOOIICHUS U BBIBOJIBI IO PE3YJIbTaTaM POBEAEHHOTO
HaOJI0/IEHUs, OTIBITA, UCCIICOBAHNUS;

— MPOTHO3UPOBATH BO3MOXKHOE JlajibHeIIee pa3BUTHE (PU3NIECKUX MPOIECCOB, a TAKKE BHIABUTATh
MIPEIOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c unghopmayueii:

— TPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOKCKE U 0TOOpe HHPOPMALIUU HITH

JTAHHBIX C YUETOM MPEATIOKEHHOHN yueOHOH (pr3nuecKoil 3a1auu;

— aHaATU3UPOBATh, CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MH()OPMAIHIO pa3IMYHBIX BUJOB U GOPM
[IPEACTABICHUS;

— CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeCcTaBleHus: HH(GOPMAIUU 1 WIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TarpaMMaMu, HHOW TrpaduKoi M X KOMOMHAIIUSMH.

YHuBepcanbHble KOMMYHUKATUBHBIC IEHCTBUS



Obwenue:

— B XoJie 00CyX/IeHHs] y4eOHOTO MaTepHaa, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOESKTOB 33/1aBaTh
BOTIPOCHI TIO0 CYIIECTBY O0OCYX/1aeMOW TeMbI M BHICKAa3bIBAaTh WJICH, HAIICIICHHBIC HA PEIICHUE 3a7auu U
Moj/IepKaHue 0JIaroXKenaTeTbHOCTH OOIIECHUS;

— COIIOCTAaBJISITh CBOM CYXJICHUS C CY)KACHUSMH JIPYTHX YIaCTHUKOB JTHAIIOTa, OOHAPYKUBATh
pas3iiniue u CXoaCTBO HO3I/II_[PII>'I; BBIPAXKATh CBOXO TOUYKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YNIbTAThl BBITOJTHEHHOTO (PU3MUECKOTO OMbITA (IKCIIEPHUMEHTA,
UCCIIEI0BAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmpyoHu4ecmaeo):

— TIOHMMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIMBUIYaIbHON paOOTHI IIPU PEIICHUN
KOHKPETHOU (pr3nyeckoit mpoOIemsi;,

— IIPUHUMATH LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BEIBATH ,HGfICTBPI?[ o €€ JOCTHXKEHUIO:

pacmpenensaTb poju, 00CyKIaTh POIECCH U Pe3yIbTaThl COBMECTHOM paboThI; 000011aTh MHEHUS
HECKOIBKUX JIIOJICH;

— BBITIOJTHATH CBOIO YaCTh pa0OTHI, TOCTUTAs] KAYECTBEHHOTO pPe3y/IbTaTa M0 CBOEMY HAIIPABJICHUIO
KOOPJIUHUPYS CBOU ACHCTBUS C IPYTUMHU WIEHAMU KOMaH/IbI;

— OILICHMBATh KaueCTBO CBOET0 BKJIa/1a B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEILHO
c(hOpMYyITUPOBAHHBIM YIaCTHHUKAMU B3aUMOJICHCTBUSI.

YHuBepcaabHbIe PETYISATUBHBIE 1EUCTBUS
Camoopeanuzayus:

— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYAIUSAX, TPEOYIOMIHNX ISl pelieHust GU3HIECKUX
3HAHUIM;

— OPUCHTUPOBATHCA B PA3JIMYHBIX MOAXOAAX IMPUHATUSA peH_IeHI/Iﬁ (I/IHI[I/IBI/II[yaJIBHOG, IMPUHATHC
pelieHus B Tpynie, IpUHITHE PEIISHUH TPYIIION );

— CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCIICHUA (1)I/ISI/II‘ICCKOI71 3aa4u WIH IJIaHa UCCIIEA0OBAHUs C

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IIPe/jlaraeMble
BAPUAHTHI PELLICHUN;

— JIenath BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.
Camoxonmpons (peghnexcus):
— J1aBaTh aJIeKBATHYIO OLIEHKY CUTYAIHH U MpeiaraTh IuiaH € N3MEHECHNUS;

— OOBSICHATH MPUYNHBI TOCTHKCHHUS (HEAOCTIKEHHS) PE3YJIBTATOB JESATEILHOCTH, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B ICATEIHHOCTD (B TOM YHUCJIE B X0 BBHIIOJHEHUS (PU3NUECKOTO UCCIIEIOBAHUS
WJIM TIPOEKTa) HA OCHOBE HOBBIX 00CTOSTENIbCTB, N3MEHUBILINXCS CUTYallMi, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEH;

— OLCHHBATh COOTBETCTBUEC PE3YJIbTaTa LUCJIN U YCIOBUAM.

3M0l{u0HaJleblﬁ UHmMmeieKkm:

— CTaBHTH ce0s1 Ha MECTO JIPYTroro YeJ0BeKa B X0/I€ CIOpa WK AUCKYCCUU Ha HAyYHYIO TEMY,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue ceds u opyzux:

— MpPU3HABaTh CBOE MPaBO HA OMMOKY MPHU pelIeHUH PU3NYECKUX 3a/1ad UK B YTBEP)KJIECHUSIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaxaTh c(HOPMUPOBAHHOCTD y 00YHAIOIIUXCS
YMEHHI:

— HCIIOJIb30BATh MOHATHS: CUCTEMA OTCUYETA, MAaTEpHUAIbHAS TOYKA, TPAEKTOPHUsS, OTHOCUTEIBbHOCTD
MEXaHHYECKOTO JIBIKEHUs, Aepopmanust (yrpyras, TuiacTudeckas), TpeHHue, IIEHTPOCTPEMUTEIILHOE
YCKOpEHHE, HEBECOMOCTb U TIEPErpy3KH; LIEHTP TSHKECTH; a0COIIOTHO TBEPIOE TEIIO, IEHTP THKECTH
TBEPAOrO Tella, paBHOBECHE; MEXaHUUECKHE KOeOaHUs ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CHEKTpPbI UCITYCKaHUs U MOTJIONIeHus; alb(da, 6eTa 1 raMmMa-u3I1y4eHus, U30TOIIbI, SiJiepHas JHEPreTHKa,

— pa3nuyarh sABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHENHOE IBUIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHNE, CBOOOIHOE MaICHUE TeJ, PABHOMEPHOE JIBKEHHE IO
OKPY>KHOCTH, B3aMMO/ICHCTBHE TEJl, pEaKTUBHOE JIBIKEHHE, KOJIebaTeIbHOE ABIKEHHE (3aTyXaloIue 1
BBIHY)KJICHHbIE KOJIe0aHMsI), PE30HAHC, BOJHOBOE JABIKEHHUE, OTPayKEHHE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTPAKEHUE U IIPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPaKCHUE CBETA,
paszioxeHue 0ejaoro cBera B CIEKTP U CIOKEHHE CIIEKTPaIbHBIX [IBETOB, IUCIIEPCHs CBETA,
€CTECTBEHHAsl PaIM0AKTUBHOCTH, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa U3JIy4YE€HHUs) IO OMHUCAHUIO UX
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE;

— pacro3HaBaTh MPOSIBICHNUE NU3YUECHHBIX (PU3NUECKUX SBICHUI B OKpYKaloleM MUpe (B TOM 4HCIIe
¢busnueckre SBICHUS B MPUPOJIE: MPUIUBHI U OTIHUBBL, ABMKEeHUE T1aHeT CONHEYHOM CUCTEMBI,
PEaKTHUBHOE JIBU>)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSACEHHUE,
ceiicMHuecKHe BOJIHBI, IIyHaMH, 3X0, [[BETa TeJl, ONTHYECKHE SIBJICHUS B IPUPOJIe, OUOIOrHuecKoe
NeicTBHE BUIMMOTO, YIbTPaduoIETOBOTO U PEHTTEHOBCKOTO U3JIyUYE€HU; €CTECTBEHHBII
paZMoaKTUBHBIN (OH, KOCMHUYECKUE JTy4YH, PaIHOAKTUBHOE U3Ty4eHHE IPUPOAHBIX MUHEPAJIOB;
JEHUCTBUE PAJAMOAKTUBHBIX U3TyYE€HUN HA OPTraHU3M YE€JI0BEKa), IPU TOM NEPEBOJIUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKY (DU3HMUECKUX SIBJICHU;

— OIHKCHIBATh U3yYCHHbIE CBOMCTBA TeN U (PU3MUYECKHE SIBJICHUS, UCTIONb3YS (PU3UUECKUE BETUUUHBI
(cpenHsisi © MTHOBEHHAsI CKOPOCTh TeJIa IIPY HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE, IEPEMEILIEHUE,
MyTh, YIJIOBask CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSHDKECTH, YCKOPEHHE CBOOOIHOTO
Na/IeHUs], BEC Tella, UMIYJIbC TeJa, UMITYJIbC CUJIbI, MEXaHU4YecKast paboTa U MOIIHOCTh, IOTEHIIUATbHAS
SHEPrus Tela, MNOJHATOrO HaJ IOBEPXHOCTHIO 3€MIIM, IOTEHLIMAIbHAS SHEPTUS CKATON IIPY>KHUHBI,
KUHETHYECKAs SHEPTHsl, OJTHAsI MEXaHWYeCcKast YHepPIUs, IIepHUO/] U YacToTa KoJeOaHuil, JUIMHA BOJIHBI,
I'POMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, IT0KA3aTeb IPEJIOMIIEHHSI CPEIBI); IPU ONHUCAHUUN
MPAaBUIILHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIOJIb3YEMBIX BEJTMUUH, 0003HAUCHUS U €AUHUIIBI
(bu3MYECKUX BEIUYNH, HAXOUTh (OPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIHUUHY C APYTUMHU
BEJTMYUHAMU, CTPOUTH IpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYMH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBJICHUS U MPOIIECCHI, UCTIONb3Ys 3aKOH COXPAaHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYNEPIIO3UIIMH CUJT, TPUHIIUIT OTHOCUTEIHOCTH
["anunest, 3akonbl HpI0TOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPETOMIICHHSI CBETA,
3aKOHBI COXPaHEHUS 3aps10BOT0 U MacCOBOTO YUCEI IIPH SIIEPHBIX PEaKLUAX; IIPU ITOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3alMChIBATH €r0 MaTEMAaTHYECKOE BHIPAKECHUE;



— OOBACHATDH (PU3NUECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BbISBIIATH IPUUMHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH 00BsIC-
HEHHE U3 2—3 JOTUYECKUX LIaroB ¢ OMOpPOi Ha 2—3 U3y4EHHBIX CBOMCTBA (PU3UYECKUX SIBICHUM,

(bU3NIECKUX 3aKOHOB MJITH 3aKOHOMEPHOCTEIH;

— pemaTh pacu€THbIE 33/1auu (OMUPAOIINECS Ha CUCTEMY U3 2— 3 ypaBHEHMIN), UCTIONb3Ys 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIOIINE (DU3UYECKIE BETUYHHBI: HA OCHOBE aHAJIM3a YCIOBHS 33/1a4H 3aITUCHIBATh
KpaTKOE YCJIOBUE, BBISIBIISITh HEJIOCTAIOIINE MIIM U30BITOUYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYITBI,
HEO0OXOIUMBIE JUIS PEIICHHUs, TPOBOJAUTH PACUETHI U OLIEHUBATH PEATUCTHYHOCTD IMOJTYICHHOTO

3Ha4YeHUs1 PU3NUECKOI BETMUNHBL;

— pacno3HaBaTh MpoOIEeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIN PU3NYECKUX METOJI0B; UCIOIB3YS
OIHMCaHNE UCCIIEIOBAHMUS, BBIICATH MPOBEPSIEMOE MPEAION0KEHNE, OLIEHUBATh MPAaBUILHOCTD MOPSAIKA

MMPpOBCACHUA UCCIICAOBaHNUs, ACIATh BBIBOJAbI, MHTCPIIPECTUPOBATL PE3YJIbTATHI HaGJIIO,Z[GHHfI U OIIBITOB,

— TPOBOJUTH OMBITHI MO HAOIONEHUIO (PU3UUECKUX SBJICHUN WM (PU3UIECKUX CBOIMCTB Tell (M3y4eHHE
BTOpOT0 3akoHa HpI0TOHA, 3aKOHA COXPaHEHHS SHEPTHH; 3aBUCUMOCTH IEePHOa KoJeOaHui
PYXKHHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI K HE3aBUCHMOCTH OT aMIUTATY/IbI
MaJIbIX KOJICOAHUH; MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, pPa3JIoKeHHEe OelIoro cmeTa B
CTIEKTp; U3y4CHHE CBOWCTB M300PaKEHHS B TUIOCKOM 3€pKaJie ¥ CBOMCTB N300paKeHHs IIpeIMETa B
coOuparorieli JInH3e; HaOMFOICHUE CIUTONIHBIX M IMHEWYAThIX CIIEKTPOB U3JTYYEHHS): CAMOCTOSTEITHHO
coOupaTh YCTAaHOBKY U3 U30BITOYHOTO HaOOpa 000pyA0BaHUS; ONTUCHIBAThH XO/I OTIBITA U €T0
pe3yabTaThl, GOPMYITHPOBATH BHIBOIHI;

— TPOBOJUTH MIPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeIesisl cpelHee 3HAYCHUE
U3MeEpSIeMON BeTMUUHBI ((POKYCHOE pacCTOSTHUE COOMpAIOIel TUH3BI); 000CHOBBIBATH BEIOOP criocoda
M3MEPEHUS/U3MEPHUTEIIHLHOTO TTPHUOOpa;

— MPOBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTEN (PU3NUECKNX BETMYHH C UCTIOIb30BaHUEM MPSMBIX
WU3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBHKCHHUH 0€3 HAa4aJIbHOU CKO-
pocTu; neproja KojebaHui MaTeEMaTHUYECKOT0 MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTjia
OTpa)kKeHHUs CBETA OT yIJia MaJeHus U yria MpejoMJIeHHs OT yriia NaJeHus): IUIaHUpOBaTh UCCIe10-
BaHHE, CAMOCTOATEIHLHO COOUpaTh YCTAaHOBKY, (PMKCHUPOBAThH PE3YNIbTAThl MOJTYYEHHON 3aBUCHUMOCTH
(bu3MYeCKUX BEIMYUH B BUJIE TAOJIUIl U TPapUKOB, JeIaTh BRIBOBI IO PE3yJIbTaTaM UCCIIEI0BaAHUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMYUH (CPEAHSISI CKOPOCTh U YCKOPEHHE Tea Mpu
PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOIHOTO MaJIeHUS, )KECTKOCTD MPYXKUHBI, KOOPPUITUEHT
TPEHUSI CKOJIbKEHHU I, MeXaHHuecKas paboTa 1 MOIIHOCTh, YaCTOTa U MepuoJI KoueOaHui
MaTEMaTHYeCKOTo U MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUJIa COOUpArOIIel JTMH3bI, paliOaKTUBHBIH
¢GoH): MIaHUPOBATh U3MEPEHHUS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHMUS,
cienyst NpeayioKeHHOM MHCTPYKIIUU; BBIYUCISATh 3HAUEHUE BEJIMYMHBI U AaHAJIU3UPOBATH MMOJTy4YEHHbIE

pe3yibTaThl ¢ YUETOM 3aJaHHOU MTOTPELIHOCTH U3MEPEHUN;
— co0roaTh MpaBUIa TEXHUKH 0€301TaCHOCTH MpU paboTe ¢ 1a00paTOpHBIM 000PYI0BAaHHEM;

— pas3iauyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3MUECKUX MOJIENei: MaTepuaabHas TOUKa,
a0COFOTHO TBEP/IOE TEJIO, TOUCUHBI ICTOYHHK CBETA, JIyd, TOHKASI JTMH3a, JIaHETapHas MO aTOMa,

HYKJIOHHagd MOJCJIb aTOMHOTO SAJpa;

— XapakTepu30BaTh MPUHIUIIBI ICHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOi
Ha MX ONMCAHUA (B TOM YHCIIE: CIIUIAOMETP, JATUYMKHU NOJIOKEHUS, PACCTOSHUS U YCKOPEHMS, paKeTa,

9X0JIOT, OYKH, IICPUCKOII, (bOToaHnapaT, OINITUYCCKUEC CBETOBOJbI, CIICKTPOCKOII, IO3UMETP, KaMEpa



BunbcoHa), ucromnb3yst 3HaHUS O CBOMCTBAX (PU3MUYECKHUX SBICHUH U HEOOXOUMBbIE (PU3UUYECKHe

3aKOHOMCPHOCTH;,

— HCHOJIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKU U3YUEHHBIX TEXHUUECKUX YCTPOUCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MTPOLIECCOB MPHU PELICHUHN YUeOHO-TPAKTUYECKUX 3a/1aY;
ONITUYECKUE CXEMBI JIsl TOCTPOCHUSI N300pa)KEHH B IJIOCKOM 3epKajie U coOOMparomiei JuH3e;

— TPUBOAUTH MPUMEPBI/HAXOAUTh HHPOPMAIIUIO O TIPUMEPaX MPAKTHYECKOTO UCTIONb30BaHUS
(bu3MUYECKUX 3HAHHI B TIOBCETHEBHOM KU3HU IS oOecTieueHus: 6€30MacHOCTH pu oOparieHuu ¢ mpubo-
pamMH ¥ TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUSI 3JI0POBbSI U COOIOCHHSI HOPM YKOJIOTHYECKOTO
MOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

— OCYUIIECTBJIATH MOUCK UHPOPMAITUU PUZNIECKOTO COACpKaHMsI B ceTH THTepHEeT, caMOCTOATEIHHO
(bopMynupys MOMCKOBBIN 3aMPOC, HAXOAUTD MTYTH OMPEIEIICHHUS JOCTOBEPHOCTH MOTYICHHON
nH(OpMaLUK HA OCHOBE UMEIOIIUXCS 3HAHUI U JIOTIOJIHUTEIbHBIX HCTOYHHKOB;

— HCIMOJIb30BaTh NPH BBIIOIHEHNHU YU€OHBIX 3aJaHUH HAyqHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOrOo
COJIepKaHus, CIIPAaBOYHbIE MaTepHaJIbl, pECYpPChI ceTH VIHTepHET; BIaaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHust HHGOPMAIMK U3 OJJHON 3HAKOBOI CUCTEMBI B APYTYIO;

— co037aBaTh COOCTBEHHBIE MTUCHMEHHBIC U YCTHBIC COOOIICHUS HA OCHOBE MH(POPMAIIH U3
HECKOJIbKUX UCTOYHUKOB (PU3UIECKOTO COJIEPKAHUs, TyOTUTHO MPEACTABIATh PEe3YyIbTAThl MPOSKTHON
WJIM UCCIIEIOBATENBCKON IESITENBHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIN OHATUIHBIN
amnmapat u3y4aeMoro pasjena (GU3MKU U COMPOBOXKIATH BHICTYIUICHHE IPE3CHTANEN C YIETOM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

Amnanus Texcra ['amiest 00 OTHOCHTENBHOCTH ABUKCHUS; BBITOJIHEHHE 3aJAHUH 110 TEKCTY
(CMBICITOBOE YTCHHE);

OrmnpeneneHue cpesiHeii CKOPOCTH CKONIbXEHUS OPyCKa WU IBHKEHHS IIapHKa [0 HAKIIOHHOM
IIOCKOCTH;

Ananus 1 06CyX/JIeHHe CII0CO00B MPUOIKEHHOTO ONPEICICHUS MTHOBCHHON CKOPOCTH;
OrmpenenieHre CKOPOCTH PABHOMEPHOT'O ABM)KEHUSI (IIAPHKa B XKUIKOCTU, MOJEIN
9JIEKTPUYECKOr0 aBTOMOOWIIS U T. I1.);

Onpenenenue MyTH, IPOHIEHHOTO 3a JaHHBIN IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJia 110
rpaduKy 3aBUCUMOCTH Iy THPABHOMEPHOT'O IBUKEHHUS OT BPEMEHU;

OO6cy K IeHHE BO3MOXKHBIX IPHHIIUIIOB ACHCTBUS IPHOOPOB, M3MEPSOMIUX CKOPOCTh
(cinroMeTpoB);

BeruncneHne myTi U CKOpOCTH IPH PABHOYCKOPEHHOM ITPSMOJIIMHEHHOM JBHKCHUH TEJIa;
OrmpeneneHue NpoiICHHOrO Iy TH M YCKOPEHHMS ABUKCHUS TeJIa 10 TpadHKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOT'O PSMOIMHEHHOT0 IBU)KCHHS TeJIa OT BPEMEHH;

OrmpenienieHre yCKOPEHHUS Tella IPH PABHOYCKOPEHHOM JBHKEHUH 110 HAKJIOHHOH IJIOCKOCTH;
M3mepeHune neprona 1 4acTOThl 0OpaILEHUs TeJIa [0 OKPYKHOCTH;

OrmpeneneHre CKOPOCTU PABHOMEPHOTO IBHKEHHS TEJIa 110 OKPYKHOCTH;

Pemenue 3aa4 Ha onpezieIcHUE KHHEMATHYECKUX XapaKTEPUCTUK MEXAHUIECKOTO IBUKEHUS
Pa3IMYHBIX BUJIOB;

PacniozHaBanue 1 NPUOIIINKEHHOE ONMCAHNE PA3INYHBIX BUIOB MEXaHUYECKOTO IBHIKCHHS B
MPUPOAE ¥ TEXHUKE (HA IPUMEPax CBOOOIHO MaJarOIIUX TEJ, IBHKCHHS )KUBOTHBIX, HEOSCHBIX
TeJI, TPAaHCIIOPTHBIX CPEJICTB U P.);

Ne HaumenoBanue pa3snesio u tem | KonnuecrBo uacos Jara Buabl 1esiTeJIbHOCTH Buabl, popmbl | D1eKTpPOHHBIE
n/n | nporpaMmsl H3yYeHHuss KOHTPOJIsI (uudposble)
BCEro | KOHTPOJIbLHBIE | MPAKTHYECKHE o0pazoBaTebHbIe
padoTsl padoTsl pecypesi
Pasznen 1. MexanuuecKue siBJIeHHs
1.1. | Mexann4yeckoe ABHKeHHE H 9 0 1 AHanu3 1 00CyKICHNE PA3IMYHBIX IPHMEPOB MEXaHUYECKOT OIBHIKEHHS; Yerasrii orpoc; | https://resh.edu.ru/
€noco0bl ero ONUCaAHUs OO6cyxkIeHIEe IPaHUL] TPUMEHUMOCTU MOJIEIN «MATEPUATBHASATOUKA; TUCbMEHHBIN http://school-
OnucaHue MEXaHUYECKOTO IBHKEHUS Pa3IMYHbIMU CII0co0aMu(ypaBHeHUE, Tabnuua, rpaduk); KOHTPOJIB; collection.edu.ru/catalog/
AHanm3 )XU3HEHHBIX CUTYalHii, B KOTOPBIX IPOSIBIISETCS OTHOCUTEIFHOCTh MEXaHUIECKOTO npaktuueckas | http:/srtv.feior.edu.ru/
JIBHDKEHUS, pabora;
HabrogeHre MeXaHHUECKOTo IBM)KCHHS TeJla OTHOCUTEIbHOPA3HBIX TEl OTCUETA; KOHTPOJIbHAS
CpaBHeHHUE IyTel ¥ TPACKTOPHUil IBHKEHHS OJHOTO M TOT'O XK€ TeJIa OTHOCUTENILHO Pa3HBIX TEI pabora;
oTcuéTa; TECTUPOBAHHUE;
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Ha6uronenne n 06cyX1eHHE OTBITOB C IBUKCHUEM TeJla IPH YMEHBIICHHH BIUSTHUS IPYTHX
TeJ, MPEISITCTBYIOIINX JABHIKCHHIO;

AHanm3 Tekcra [amres ¢ onmcaHreM MBICIIEHHOTO SKCIIEPHMEHTa, 000CHOBBIBAIOIIET 0 3aKOH
HMHEPILMH; BBIMOJHEHUE 3alaHHH 110 TEKCTY (CMBICIIOBOE YTCHHUE);

O06cyskxeHre BO3MOXKHOCTH BBIITOJIHCHHS 3aKOHA MHEPIIUH B Pa3JIMYHBIX CHCTEMaX OTCYETa;
Habnronenune 1 06cysk1eHIE MEXaHNYECKUX SBICHHUH, IIPOUCXOSIIIINX B CHCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKCHHU OTHOCHUTENIbHO KaOnHeTa (HGU3NKH;
JIeHCTBHS C BEKTOPAMH CHJI: BBIMTOJIHEHUE 3aaHUM 10 CJI0XKEHHIO ¥ BEIYHTAHHIO BEKTOPOB;
Ha6o1eHne /i npoBeIeHHe OIBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCT YCKOPEHHUS TeJIa OT
TIPHIJIOKEHHON K HEMY CHJIBI M MaccChl TeJa;

AHanu3 v 00BsCHEHHUE SBJICHUI C UCIIOIB30BaHUEM BTOPOT0 3akoHa HploTOHA;

Perienue 3a1a4 ¢ HCIIOIB30BaHUEM BTOPOro 3aKkoHa HpI0TOHA 1 IIpaBHIIa CII0KEHHS CUIT;
OmnpeneieHne KECTKOCTH MPYKUHBI;

AHanu3 cuTyaluii, B KOTOPBIX Ha0II0al0TCst yIpyrue aeopMarim, 1 X 00bsSCHEHHE C
HCIIOJIb30BaHUEM 3aKoHa ['yka;

Pemenue 3anau ¢ ucnonszoBanueM 3akoHa ['yka;

HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUSI CKOJIBKEHHSI OT CUJIBI HOPMAJIbHOTO TaBICHUSL.
O06cyxIeHHre Pe3yIbTaToB UCCIICJOBAHNS,

Omnpenenerne k03GdULHEHTa TPEHHS CKOJIbKCHHUS;

M3mepeHne critbl TPEHUS TOKOST;

Perenue 3a1a4 ¢ nCosib30BaHHEM (HOPMYJIBI IS CUITBI TPEHHSI CKOJIBKCHHS;

AHanu3 IBMKSHHS TeJ TOJIBKO ITOJT ISHCTBUEM CHIIBI TSDKECTH — CBOOOHOTO MAICHUS;
OOBsICHEHNE HE3aBUCHMOCTH YCKOPEHUS CBOOOIHOTO MaJICHUS OT MacChl Tela;

OrieHKa BeJIMIMHBI CHIIBI TATOTCHHSI, JEHCTBYIOIICH MEXY ABYMsI TeIaMHt (715 pa3HbIX Macc);
AHanu3 IBUKECHUS HEOSCHBIX TeJ MOJI AEHCTBUEM CHIIBI TATOTEHHS (C HCIIOJIb30BAaHHEM
JIOTIOJTHUTEIIEHBIX HCTOYHUKOB HH(POPMAIIHN);

Pemenwe 3a1a4 ¢ HCIIOIb30BaHUEM 3aKOHA BCEMHPHOTO TATOTEHHSI 1 (POPMYJIBI IS pacyéTa
CHUJIBI TSKECTH;

AHaJIHM3 OPUTHHAIBHOTO TEKCTA, OIMCHIBAOIIETO ITPOSIBICHUS 3aKOHA BCEMUPHOT'O TATOTCHHS;
BBITOJIHCHHUE 33/IaHHUH 110 TEKCTY (CMBICIIOBOE YTCHHUE);

Ha6uronenne n 06¢cy >k 1eHHE OTBITOB 110 N3MEHEHHIO Beca Teja MPH YCKOPEHHOM JIBM)KCHUH;
AHanu3 yCclIOBHI BOSHUKHOBEHUSI HEBECOMOCTH U ITePETPY3KH;

Pemenue 3a1a4 Ha onpeiesieHHEe Beca Teja B pa3iIMUHBIX YCIOBUAX;

AHanu3 cui, ACUCTBYIOIUX Ha TEJIO0, IOKOSIIeecs Ha OIope;

OmnpeesieHne HEHTPA THKECTH PA3THIHBIX TEIT;

VYeTHblit onpoc;
TMHCHbMEHHBIN
KOHTPOJIB;
MpaKkTHYecKast
paborta;
JIUKTaHT;
KOHTPOJIbHAS
pabora;

https://resh.edu.ru/
http://school-
collection.edu.ru/catalog/
http://srtv.fcior.edu.ru/




1.3. | 3akonsbI coxpaHenust 8 Habmronenne n o6cyskaeHHe ONBITOB, IEMOHCTPUPYIOMINX Mepeiady UMITYJIbca ITPH VYernslit onpoc; | https://resh.edu.ru/
B3aHMOJIEHCTBUHM TEJI, 3aKOH COXPAHEHHS UMITYJIbCA IPH a0COIIOTHO YIIPYrOM U HEYIIPYTOM TIMCbMEHHBIN http://school-
B3aMMOJICHCTBUH TeEIT; KOHTPOJIb; collection.edu.ru/catalog/
AHanH3 cUTyanuil B OKpy Karolei >KU3HU C NCIIOJIb30BAaHUEM 3aKOHA COXPAaHEHUS HMITYJIbCa; tectupoBanue; | http:/srtv.feior.edu.ru/
Pacnio3HaBaHue SBJICHUS PEAKTHBHOTO JABWXKCHUS B pupoze u TexHuke (MC — Guosnorus); KOHTPOJIbHAS
TIpuMeHeHue 3aK0Ha COXPaHEHHs IMITyJIbCa JUIs pacy€Ta pe3yIbTaTOB B3aUMOACHCTBUS Tell (Ha | pabora;
NpUMepax HeyNpyroro B3aMMOIEHCTBUSA, yIPYroro LEHTPaIbHOIO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX T€JI, OJTHO U3 KOTOPHIX HEMO/BHIKHO);
Pemenue 3a/1a4 ¢ HCNOJIb30BAHUEM 3aKOHA COXPAHEHHUS MMITYJIbCa;
Omnpenenerne paboThI CUIIBL YIIPYTOCTH IIPH MOABEME TPY3a C HCIIOJIb30BAHHEM HEIOIBHKHOTO
M [TOABMYKHOIO OJIOKOB;
M3mepenne MomHocTH;
M3Mepenne noTeHIUaIbHON SHEPTUH YIPYTO 1eOPMUPOBAHHO IPYIKUHEIL;
M3MepeHne KHHETUYECKON SHEPTUHU Tella 110 JUIMHE TOPMO3HOTO IyTH;
DKCHepuMEHTaIbHOE CPaBHEHNE U3MEHEH U TOTEHINAIbHON M KHHETHYECKOM SHEepruii Tena
NP JIBUSKEHUM 110 HAKJIIOHHOM IIJIOCKOCTH;
DKcrepuMeHTallbHas IPOBEPKa 3aKOHA COXPAHEHUS] MEXaHHYECKOU SHEPTHU IIPH CBOOOTHOM
NaJICHUN;
IIpumeHeHue 3aK0Ha COXPaHEHUSI MEXaHUUECKON SHEPrUH sl pacuéTa MOTEHIIHAIbHON U
KUHETUYECKOH SHEPrUi Tena;
Pemenne 3aa4 ¢ HCIOIb30BaHUEM 3aKOHA COXPAHEHUsI MEXaHUYECKOM SHEPrHu;
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Pasznen 2. MexanudyecKue K0JIe0aHUs U BOJIHBI

2.1. | MexaHu4ecKue KoJieOaHus 7 Ha6uronenne konebaHmii 1o 1eficTBHEM CHIT TSDKECTH U YIIPYTrOCTH M 0OHapyskeHue MoA00HbIX | YcTHBIN onpoc; | https://resh.edu.ru/
KoseOaHHii B OKPYIKaroIeM MHPE; MUCbMEHHBIN http://school-

AHanu3 KoyiebaHui rpy3a Ha HUTH ¥ Ha py>kuHe. OnpeneneHne 4acToThl KojieOanuit KOHTPOJIb; collection.edu.ru/catalog/
MaTeMaTH4ECKOr0 U MPYKUHHOTO MasiTHUKOB; npaktuueckas | http:/srtv.feior.edu.ru/
Habmonenue n o0bscHEHNE SIBICHHS PE30HAHCA; pabora;

HccnenoBanne 3aBUCHMOCTH ITEPHO/1a KOIeOaH i TOJBEICHHOTO K HUTH I'Py3a OT AJIMHBI HUTH; | TECTUPOBaHHE;

TIpoBepka HE3aBUCHMOCTH ITEPHO/Ia KoJleOaHHi I'py3a, TOABCIICHHOO K JICHTE, OT MacCel rpy3a; | ;

Habnronenune u 06cyxaeHHE ONBITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTbD [Ieproja KoaeOaHuit

NPY>KUHHOT'O MasiTHUKA OT MacChl TPpy3a U )KECTKOCTH MPYKHUHBI;

TIpuMeHeHre MaTEeMaTHYECKOTO U IPYKMHHOTO MasiTHUKOB B KaU€CTBE MOJIEIICH AJIsl ONHCaHUs

KoeOaHil B OKpYIKaroIeM MHPE;

Perenne 3a1a4, CBI3aHHBIX C BEIYMCICHUEM WIIN OLICHKOI 4acTOTHI (IIepHo/ia) KosreOaHuii;

2.2. | Mexannyeckue BOJIHbI. 3BYK 9 OOHapy»KeHHe 1 aHaJIM3 BOJHOBBIX SIBIICHUI B OKPY KaIOIEeM MUPE; VYerusiit onpoc; | https://resh.edu.ru/
Habmonenne pacnpocTpaneHus MPOJIOIBHBIX U ITOIIEPEYHBIX BOJIH (Ha MOJICNIN) M OOHApYyKEHHE | MUCHMEHHBIN http://school-
aQHAJIOTUYHBIX BUJIOB BOJH B IIPUPOJE (3BYK, BOJSHBIC BOJIHBI); KOHTPOJIb; collection.edu.ru/catalog/
Brruncnenne qMHBI BOJIHBI M CKOPOCTH PacIpOCTPaHEHHSI 3BYKOBBIX BOJIH; tectupoBanue; | http:/srtv.feior.edu.ru/
DKCHEepUMEHTAIbHOE OIPE/ICIICHNE IPAHUL] YACTOTHI CIIBIIINMBIX 3BYKOBBIX KOJIeOaHNil; 3a4er;
HabnroieHne 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCJIE C HCIIOJIb30BAaHHEM
My3bIKQJIbHBIX HHCTPYMEHTOB);
Hab6monenue n o6bsicHeHHE SBJICHUS aKyCTUYECKOTO PE30HAHCa;
AHanu3 OpUrHHATBHOTO TEKCTA, OCBSIIIEHHOTO UCIOIb30BAHUIO 3BYKa (MU yIBTPa3ByKa) B
TEXHHKE (IXOJIOKALHSI, YAbTPA3BYK B MEIUINHE U JIp.); BBIIOJIHCHHE 3aJlaHUI 110 TEKCTY
(CMBICIIOBOE YTCHHE);
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Paznen 3. DnekTpomaruuTHOE 1M0J1€ M 3JIEKTPOMATHHTHbIE BOJIHBI




3.1. | DJIeKTpOMAarHUTHOE 10J1e U 6 TTocTpoenne paccyx/eHuit, 000CHOBBIBAIOIINX B3aHMOCBS3b IICKTPUIECKOI0 U MArHUTHOTO VYernslit onpoc; | https://resh.edu.ru/
3JIEKTPOMATHUTHBIE BOJIHBI TOJICH; TUCHMEHHBIN http://school-
DKCIIepUMEHTAIbHOE H3YUCHNE CBOMCTB AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIBIO KOHTPOJIb; collection.edu.ru/catalog/
MOOHIBHOTO Tenedona); npaktuueckas | http:/srtv.feior.edu.ru/
AHaN3 peHTTCHOBCKUX CHIMKOB Y€JIOBEYECKOr0 OpPraHu3Ma; pabora;
AHanm3 TeKCTOB, ONMUCHIBAOIIUX IPOSIBICHUS 3JICKTPOMArHUTHOTO U3JIY4CHHS B IPUPOJE: TECTHPOBAHUE;
JKHBBIC OPraHU3MBbI, H3Ty4CHHsI HEOECHBIX TeJI (CMBICIIOBOE YTCHHUE);
PacrniozHaBanue 1 aHaIM3 pa3IMYHBIX IPUMEHEHHH JIEKTPOMArHUTHBIX BOJH B TEXHUKE;
Perenne 3a1a4 ¢ HCmoabp30BaHIeM HOPMYJI TSI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JTHHBI
BOJIHBI U 4aCTOTHI CBETA;
Wroro no pazgeny 6
Paznen 4. CBeroBble siBJIeHHS
4.1. | 3aKkoHBI pacnpocTpaHeHUst 6 HabrogeHne onbITOB, JEMOHCTPUPYIOLIMX SIBIICHUE IIPIMOIMHEHHOTO PacpocTpaHeHus cBeta | Ycerbiii onpoc; | https://resh.edu.ru/
cBeTa (BO3HUKHOBEHME TEHU U MOJIYTEHH), U UX MHTEPIPETALHs C UCTIONb30BAHUEM ITOHSTHUS TUCHMEHHBIN http://school-
CBETOBOTO JIy4a; KOHTPOJIB; collection.edu.ru/catalog/
OOBsACHEHNE ¥ MOZCITUPOBAHUE COJIHEUHOTO U JIYHHOTO 3aTMEHUIA; npaktuueckas | http:/srtv.feior.edu.ru/
HccnenoBanne 3aBUCHMOCTH yTJIa OTPakKEHHsI CBETOBOT'O JIyda OT yTJia IaJICHUS; pabora;
W3ydeHne CBOMCTB M300paskeHHs B INIOCKOM 3epKaJle; TECTHPOBAHUE;
Habnronenne u 00bsCHEHHE OIBITOB 110 MOIYYEHHIO N300PaXCHUH B BOTHYTOM U BBIITYKJIOM
3epkanax. Habmroienue n 00bsCHEHHE OIBITOB 110 MPEJIOMIICHHIO CBETA Ha TPAHHIE Pa3InIHBIX
cpeji, B TOM YHCJIE ONBITOB C ITOJHBIM BHYTPEHHUM OTpa)KEHHEM;
HccnenoBanue 3aBUCHMOCTH yTIJila IPEJIOMIICHHS OT yIJiIa [aieHHUsI CBETOBOTI'O JIyya Ha TPaHHIe
«BO3LYX—CTEKIION;
PacnioznaBanue siBICHUI OTpaskeHMs ¥ TIPSIIOMIICHHS CBETA B [TOBCEITHEBHOM KM3HN. AHAIU3 U
00BSCHEHHUE SBICHHUS ONTHYECKOTO MUPAXKa;
Perenne 3a1a4 ¢ HCHOIB30BAHNEM 3aKOHOB OTPAXKCHUS U IPEIIOMIICHHSI CBETA;
4.2. | JInu3bl M oNTHYECKHe MPHGOPBI | 6 TlonyueHue n3006paxeHuil ¢ TOMOILBIO COOMPAIOIIEH U PacCeUBAOLIECH JINH3; Verusiit onpoc; | https://resh.edu.ru/
Onpexnenenne GOKYCHOTO PACCTOSHHSI K ONTHYESCKOM CHIIBI COOMPAFOIIEH JIMH3HI; TICHMEHHBII http://school-
AHanu3 ycTpoiCTBa U IPUHIIMIIA ACHCTBUS HEKOTOPBIX ONTHYE CKUX IPHOOPOB: hoToanmapara, | KOHTPOIIb; collection.edu.ru/catalog/
MHKpockora, Teneckona(MC — OHOJIOTHS, aCTPOHOMHS); TpaKTHYEeCKast http://srtv.fcior.edu.ru/
AHanus sIBICHUH GJIM30pYKOCTH U AaJIbHO30PKOCTH, IPHHIMIA AeiicTBus 0ukoB (MC — pabora;
ouoorus); TECTHPOBAHUE;
4.3. | Pa3io:xxkeHue 6eJioro cBeTa B 4 HaGuroienue 1o pasnosxeHuo 6eJI0ro cBera B CIEKTD; VYernbiit onpoc; | https://resh.edu.ru/
CHeKTp Ha6untonenue u 00bCHEHHE ONBITOB 110 TIOJIYYEHUIO OEI0ro CBETa P CIOKEHHU CBETA PA3HbIX | IMHChMEHHbIH http://school-
LIBETOB; KOHTPOJIB; collection.edu.ru/catalog/
TIpoBenenue n 0OBsICHEHNE OTBITOB 11O BOCIIPHATHIO [IBETA IPEAMETOB IIPH NX HAOIFOICHUH KOHTPOJIbHAs http://srtv.fcior.edu.ru/
yepe3 IBETOBbIC (QMIBTPHI (LIBETHBIC OUKN); pabora; ;
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Paznen 5. KBantoBble siBjIeHUs
5.1. | McnyckaHnue ¥ MOTJIOIeHHe 5 OO6cyxIeHHe 1eu onbIToB Pezepdopaa 1o uccien0BaHuIo aTOMOB, BbIIBUKEHUE THIIOTE3 O Verusiit onpoc; | https://resh.edu.ru/
CBEeTa aTOMOM BO3MOXKHBIX Pe3yJIbTaTaX ONBITOB B 3aBUCHMOCTH OT IIPEJIII0JIaraeMoOro CTPOSHHsI aTOMOB, TUCHMEHHBIN http://school-
(hopMyupoBaHHe BBIBOJIOB U3 PE3YJIbTATOB OIBITOB; KOHTPOJIB; collection.edu.ru/catalog/
OO6cyxIeHre MPOTUBOPEYHH TUTAHETAPHOW MOJICIIH aTOMa M OCHOBaHUH J1s THItoTe3bl bopa o TIpaKTHYECKast http://srtv.fcior.edu.ru/
CTAIMOHAPHBIX OPOUTAX IIEKTPOHOB; pabora;

Ha6J'I}O,[[eHI/IC CIIJIOLITHBIX U JTMHEHYAThIX CIIEKTPOB U3JTYYCHHUS PA3JINIHBIX BEIIECTB.
OOBsICHEHNE JTHHEHYaThIX CIICKTPOB U3JIYUYCHHUS,




5.2. | CTpoeHue aTOMHOIO siApa 6 0 1 O0cyx/IeHre BO3MOYKHBIX THIIOTE3 O MOJEISIX CTPOCHUS SIpa; VYernslit onpoc; | https://resh.edu.ru/
OmnpezesieHre cOCTaBa siep MO 3aJaHHBIM MacCOBBIM U 3apsJOBBIM YHCIIAM U 110 IOJIOKCHUIO B TUCHMEHHBIN http://school-
nepuoau4ecKoii cucreme eMeHToB (MC — xumus); KOHTPOJIb; collection.edu.ru/catalog/
AHanu3 U3MEHEHHUS COCTaBa s/[pa U €ro IMOJIOKEHUS B IEPHOANICCKON CUCTEME ITPH a- MpaKkTHYecKast http://srtv.fcior.edu.ru/
pamnoakTuBHOCTH (MC — XHMus); pabora;

HccnenoBanne TpekoB a4acTHIL IO TOTOBBIM (oTorpadusim;

OOHapyKeHHe 1 U3MEPEHUE PAJAHAlHOHHOT0 (POHA C IOMOIIBIO JO3UMETPA, OLICHKA er0
HMHTEHCUBHOCTH;

Amnanu3 GHoJIOrHYeCKUX U3MEHEHUH, IPOMCXOJISIIHX IO JISHCTBHEM Pai0aKTUBHBIX
m3nyuenunit (MC — Ouomnorus);

Hcnonp3oBanne painoakTUBHAIX H3IydeHuid B Meauiae (MC — Guoiorus);

5.3. | Sinepusble peakuuu 7 1 2 Pemenue 3a1a4 ¢ HCTIO/IB30BAHIEM 3aKOHOB COXPAaHEHHS MACCOBBIX M 3aPsIIOBBIX UHCET Ha Vernsiit onpoc; | https://resh.edu.ru/
orpezielIeHHE Pe3yNIbTaTOB SAEPHBIX PEaKLuil; aHaIM3 BO3MOKHOCTH HIIH HEBO3MOXKHOCTH TIMCbMEHHBIN http://school-

SIIEPHOM peakInu; KOHTPOJIB; collection.edu.ru/catalog/
OLeHKa SHEPIUH CBSI3U SAEp C UCNOIb30BaHuEM (opMyJibl DifHIITEHHA; npakTnueckas | http://srtv.fcior.edu.ru/
O0cyXkK/IeHUE IePCIIeKTHB UCTIOIb30BaHUS YIIPABISIEMOT0 TEPMOSZICPHOTO CHHTE3a; pabora;
O06cyxaeHNE IPEUMYIIECTB H SKOJIOTHUECKUX ITPO0IIeM, CBI3aHHBIX C SACPHON SHEPreTUKON TECTHPOBAHUE;
(MC — skonorusi); KOHTPOJIbHAS

pabora;
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Paznen 6. IloBTopuTe1bHO-00001aK0IMii MOYJIbL

6.1. | CucremaTusauus u o6odmenue | 9 0 0 Beimonnenue yueOHbIX 3a1aHU, TPEOYIOIIHMX JIEMOHCTPAIIMH KOMIIETCHTHOCTEH, VYernslit onpoc; | https:/resh.edu.ru/

NPEMETHOTO COAePIKAHUS U XapaKTepU3YIOINX eCTeCTBEHHOHAYYHYIO IPaMOTHOCTB: - IPUMEHEHHsI OJIyYeHHBIX 3HAHUH JUIsl | MUCHMEHHBIN http://school-
OMBITA ASITETLHOCTH, HAYYHOr0 O0BSICHEHHs (PM3UUECKUX SBJICHUN B OKPYKAIOIIEH IPUPO/IE U TOBCEIHEB HOM XU3HU, | KOHTPOIB; collection.edu.ru/catalog/
NPHOGPETEHHOT 0 MPH H3YYeHUH a TaK)Ke BBISBICHUS (PU3HYCCKHX OCHOB PsAZla COBPEMEHHBIX TEXHOJIOIHii;- IPUMEHEHHS tectupoBanue; | http:/srtv.feior.edu.ru/
Bcero Kypca Gpusnkun OCBOCHHBIX 3KCIICPUMEHTATIBHBIX YMEHHH ISl HCCICI0BAaHUS (PU3UICCKUX SIBICHUH, B TOM

4HciIe s IPOBEPKU THITOTE3 M BBISBJICHUS 3aKOHOMEPHOCTEHH;

Perenne pacu€THbIX 3314, B TOM YHCIIE MPEAIIOIATAIONINX HCIIOIb30BaHNE (PU3HIECKON

MOJIEJI 1 OCHOBAHHBIX Ha COAEP)KAaHUM Pa3IMYHbIX Pa3aesoB Kypca pusuku;

BeinonHenue u 3amyra rpyninoBbIX WIK HHAXBUAYAIbHBIX IPOCKTOB, CBSI3aHHBIX C

cofiepkaHneM Kypca hH3HKH;

Hroro no pazgeny 9
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INOYPOYHOE IINTAHUPOBAHMHE

otcyeTta. [lepBblii 3aKOH
HeroToHa.

Ne | Tema ypoka Kosu4vecTBo 4acos Hara Buabi, gopmbi
n/n U3yYeHHUs | KOHTPOJIS
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoThI

1. | MaTtepuanpHas TOUKa. 1 0 0 YcTHBIN onpoc;
Cucrema orcyera. MMCbMEHHBIN
[Tepememnienue. KOHTPOJIb;

2. | Onpenenenuie koopauHaTel | 1 0 0 [TucbmenHbIi
JBUKYLIETOCs Tena KOHTPOJIb;

3. | Ilepememenne npu 1 0 0 YcTHBIN onpoc;
IPSIMOJIMHEHOM IIACbMEHHBIN
PaBHOMEPHOM JIBUKEHUH. KOHTpOJIb;

4. | IIpsmonuneitHoe 1 0 0 VYeTHBIT 01poc;
PaBHOYCKOPEHHOE MUCHbMEHHBIN
JBUXKEHHE. Y CKOpEHHE. KOHTPOJIb;

5. | CkopocTh npsiMOIMHENRHOTO | 1 0 0 [TnceMeHHbII
PaBHOYCKOPEHHOI'O KOHTpOJIb;
nsxenus. ['papux
CKOPOCTH.

6. |Ilepememenue npu 1 0 0 VYcTHBIN onpoc;
MPSAMOJIMHETHOM MUCbMEHHBIN
PaBHOYCKOPEHHOM KOHTPOJIb;
JIBUKCHHH.

7. | llepemerienne npu 1 0 0 YcTHBIN onpoc;
NPSIMOJIMHEHOM TECTUPOBAHUE;
PaBHOYCKOPEHHOM
JIBIKEHUHN 0€3 HavaIbHOU
CKOPOCTH

8. | OTHOCUTENBHOCTH 1 0 0 YceTHBIT 01poc;
JBUKCHUS

9. | JlabopaTopHas pabora Nel |1 0 1 [TpakTrueckas
«HccnenoBanue pabora;
PaBHOYCKOPEHHOI'O
JBIKEHUS 0€3 HadaILHOMI
ckopoctu» T/p
obopymoBaHUE IS
nmabopaTOpHEIX PaboT 1
YUCHHUYCCKUX OIBITOB

10. | MHepuumanbHbIE CUCTEMBI 1 0 0 VYcTHBII onpoc;




11. | Pemenue 3amau [TuceMeHHBIM
KOHTPOJIb;

12. | Bropoit 3akoH HeroTOoHa YcTHBIN onpoc;
MUCbMEHHBIN
KOHTPOJTb;
TECTUPOBAHUE;

13. | Tperuit 3axoH HproToHAa. [TucbmenHbIit
KOHTPOJIb;

14. | Pemenue 3amau ITnceMeHHEbIN
KOHTPOJTb;
JTUKTaHT;

15. | IlpuHuun cynepno3uuuu YceTHBIT 0O1poc;
cui

16. | CBoOOgHOE MTazeHue Tel. YcTHBIN onpoc;

17. | ABuxeHue Tena, YcTHBIM onpoc;
OpOILIEHHOTO BEPTUKAIBHO MUCHbMEHHBIN
BBepx. HeBecomocTh KOHTPOJIb;

TECTUPOBAHUE;

18. | HeBecomocCTh M meperpy3Ku YcTHBIN onpoc;

19. | Pemenue 3amau [TucbmenHbIit

KOHTPOJIb;

20. | JlabopaTopHas pabota Ne2 [TpakTrueckas
«3MepeHue yCKopeHust pabora;
CBOOOIHOTO TIAJCHUS)

T/p obopynoBanue st
71a00PaTOPHBIX paboOT U
YUYCHHUYECKUX OIIBITOB

21. | 3akoH BCEMHPHOIO VYerHbIM onpoc;

TATOTEHUS MUCHbMEHHBIN
KOHTPOJIb;

22. | Yckopenue cBOOOIHOTO YcTHBIH onpoc;
najeHus Ha 3emiie u
Jpyrux HEOECHBIX Teslax

23. | JIBWKeHHE TIaHET BOKPYT YcTHBIM onpoc;
CoumHiia

24. | Peuwienue 3amau [TuceMeHHBIH

KOHTpOJIb;




25.

[IpssmonuHenHoe u

KpHBOHHHeﬁHOG JABWXKCHUC.

JIBrmykeHHUe Tena mo
OKPYKHOCTH C ITOCTOSIHHOM
10 MOJYJIIO CKOPOCTHIO

IIcbMeHHBIN
KOHTPOJIb;
JMKTaHT;




26.

PaBHOBECHE MaTepraIbHOMN

YceTHBIT 0O1poc;

TOYKH

27. | AGCoMOTHO TBEPIOE TEIIO. YcTHBIM onpoc;
PaBHOBecue TBEpIOTO TENIAa
C 3aKPEIUIEHHOMN OChIO
BpalleHus

28. | MomeHT cuibl. LleHTp YeTHBIT 01poc;
TsokecTu. T/p ObopynoBanue
JUIsL IEMOHCTpaIuit

29. | KontponbsHas pabora Nel KontponbHas

pabora;

30. | Umnynse Tena. 3akoH YcTHBIN onpoc;
COXpaHEHHUS UMITYJIbCA. MUCHhMEHHBIN

KOHTPOJIb;

31. | Pemenue 3amau [TucbmenHbIit

KOHTPOJIb;

32. | PeakTuBHOE IBUKEHUE. YcTHBIN onpoc;
Paxets1. T/p
O6opymoBanue 1
JIEMOHCTpaLui

33. | PaGota cuibl VYcTHBIN onpoc;

TECTUPOBAHUE;

34. |IlorennuanpHasa u YcTHBIM onpoc;

KHUHETHYECKasi SHEPTUH. MUCHhMEHHBIN
KOHTpOJIb;

35. | Pemenue 3amau ITnceMeHHEbIN
KOHTPOJIb;

36. | 3akoH coxpaHeHUs VYerHbll onpoc;
MEXaHUYECKON SHEPTUr JTUKTaHT;

37. | KontponbHas pabora Ne2 KonTponbhas

pabora;

38. | KonebarenpHOE ABUKEHHUE. VYcrHbIl onpoc;
CBoOoIHBIE KOTEOaHUSI.

39. | BeauumHsl, YcTHBIN onpoc;
XapaKTepU3yIOIIe MUCHbMEHHBIN
Kosie0aTeNIbHOE JBUKEHHE KOHTPOJIb;

40. | 'apmoHnveckue KoaeOaHus YceTHBIT 01poc;

T/p KommsrorepHoe
obopymoBaHue

NUCHLMEHHBIN

KOHTpOJIb;




41.

Pemenue 3anau

IIcbMeHHBIN

KOHTPOJIb;




42. | JlabopatopHas pabota Ne3 [IpakTuyeckas
«Uccnenosanue pabora;
3aBHCUMOCTH MEpUOJIa U
4aCTOTHI CBOOOIHBIX
Kojie0aHu MasiTHUKA OT
ero nnunas T/p
o0opyoBaHue ISt
nabopaTopHBIX PadoT U
YUYCHHUYCCKUX OIIBITOB

43. | 3aryxaromue KoieOaHusl. VYcrHbIl onpoc;
BrinyxaeHHbIC KOJIEOaHUS

44. | Pe3onanc YcTHBIN onpoc;

45. | Pacnpoctpanenue VYcrHbll onpoc;
KosiebaHui B cpeze. BomHbI

46. | dnunHa BosHbI. CKOPOCTH [TnceMeHHbII
pacrnpocTpaHeHHs BOJIH. KOHTPOJIb;

47. | Pemenue 3aiau [TucbmenHbIit

KOHTPOJTb;

48. | UcTouHuKH 3BYyKA. CamooreHka ¢
3BYKOBbIE HCIOJIb30BaHUEM
koneOanus. T/p «O11€HOYHOT O
OO6opymoBanue s JIUCTAY;
JIEMOHCTpaLui

49. | Beicora, TeMOp 1 VYcTHBIH onpoc;
TPOMKOCTb 3BYKa.

50. | PacnpocTpaHnenue 3ByKa. YcTHBIM O1poc;
3BYKOBBIEC BOJIHBI.

51. | OTpaxeHue 3Byka. 9xo. YcTHBIN onpoc;
3BYKOBOI pe30HAHC.

52. | Pemenue 3anau. 3ayer. [TucbmenHbIit
KOHTPOJTb;
3a4eT;

53. | KontponbHas pabota Ne3 KonTponbhas

«MexaHN4eCKHe BOJHBI. pabora;

3BYK»
54. | DyeKTpOMarHuTHOE MOJIE. YeTHBIT 01poc;
55. | DneKTpOMarHUTHHIE BOJIHBI. YcTHBIN onpoc;

CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.
T/p Kommsroreproe
o0opynoBaHue




56.

[IIxana >1eKTPOMarHUTHBIX
BOJIH. Mlcnionb3oBanue
3JIEKTPOMArHUTHBIX BOJIH
J1s1 coToBOM cBsizu. T/p
Kommnbrotepnoe
o0opynoBaHue

YceTHBIT 0O1poc;




57.

JlaboparopHas pabota Ned
"N3y4yeHue cBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOHUITEHOTO
tenedona" T/p
Kommnbrotepnoe
o0opynoBaHue

IIpakTrueckas
pabora;

58.

DneKTpoMarHuTHas
npupona ceera. CKopocThb
CBeTa.

YceTHBIT 0o1poc;

59.

CxopocTts cBeTa. BoimHOBBIE
CBOIICTBA CBETA.

YcTHBIN onpoc;

60.

HWcTounukm cBeTa.
JlydeBas mojienb cBeTa.
[IpamonuneiiHoe
pacrnpocTpaHEeHHE CBETa

VYeTHBIT 01poc;
MMMChMEHHBII
KOHTPOJIb;
TECTUPOBAHUE;

61.

3atmenus CoHIa 1
Jlyns1. T/p
KommbroTrepHoe
o0opymoBaHue

YcTHBIN onpoc;

62.

Ortpaxenue cBera. [Inockoe
3epKango. 3aKOH OTPAKECHUS
ceera. T/p O6Gopynosanue

JUIsL IEMOHCTpaIuit

ITnceMeHHEbIN
KOHTPOJIb;

63.

[Ipenomnenue cpera.
3aKOH MPEIOMIICHUS
ceerta. [lonHoe BHyTpeHHEE
oTpaxenue cera. T/p
OGopynoBanue st
JIEMOHCTpaLui

ITnceMeHHEbIN
KOHTPOJIb;

64.

JlaGopaTtopHnast pabota Ne5

«Omnpenenenne (HOKYCHOTO
pPacCTOSAHUSI U ONTHUYECKOM
CHJIBI COOMpAIOIIEH TUH3BI»
T/p  obopymoBanue s

1a00paTopHBIX  pabor u
YYCHUYECKHX OTIBITOB

[TpakTyeckas
pabora;

65.

Hcnonb3oBanue
BHYTPEHHETO OTPAXKEHUS B

OIITUYCCKUX CBCTOBOJax

YcTHBIM onpoc;

66.

JIuH3a, Xon y4yel B IUH3E.
OnrTuueckas CUCTEMA JINH3

T/p Ob6opynoBanue st
JIEMOHCTpaLui

IIcbMeHHBIN

KOHTPOJIb;




67. | U3o0pakeHusi, 1aBaeMble [MuceMeHHBII
nun3oil. T/p KOHTPOJIb;
OGopynoBaHue st
JIEMOHCTpaLui

68. | Pemenue 3amau [TucbmenHbIit

KOHTPOJIb;
TECTUPOBAHUE;

69. | JlabopaTtopHas pabota Ne6 [TpakTrueckas

«ITonmydenne n300pakeHUs pabora;

Mpy oMoy JuH3be T/p
o0opyoBaHue ISt
nabopaTopHBIX PadoT U
YYCHUYECKHX OIIBITOB




70. | OnTHueckue npuOOpsI: YcTHBIN onpoc;
doToanmapar, MUKpPOCKOITH

TEJIECKOII.

71. | I'ma3 kak onTuyeckas YcTHBIM onpoc;
cucreMa. bimzopykocTs u
JATbHO30PKOCTb.

72. | Paznoxenue Genoro cera B YcTHBIM O1poc;
criektp. OnbiTel HetoTOHA.

T/p KommsrorepHoe
o0opynoBaHue

73. | UBera ten. Cnoxxenue VYcrHbll onpoc;
CHEKTPaJIbHBIX 1IBETOB.
T/p Kommsroreproe
o0opymoBaHue

74. | Qucnepcus cBeta VYcrHbIl onpoc;

75. | KontponbHas pabota Ned KonTponbhas

pabora;

76. | OnbiTel Pezepdopna u VYcTHBIM onpoc;
IUTaHEeTapHast MOJEIb MUCHbMEHHBIN
aroma. T/p KOHTPOJIb;
Kommnbrotepnoe
o0opynoBaHue

77. | Mogenb aroma bopa. T/p VYcrHbIl onpoc;
KommeroTrepHoe o6opyoBanue

78. | UcnyckaHue U MOIJIOIIEHNE TectupoBanue;
cBera aToMoM. KBaHTHI.

79. | Jluneituateie cnextpol. T/p [TnceMeHHbII
KomneroTepHoe KOHTPOJIb;
000pyIOBaHUE

80. |JlaboparopHas pabora Ne7 [TpakTrueckas
dHalmroneHne CIUIOMIHBIX pabora;
WIMHEHYaThIX CIIEKTPOB
m3nyyenus» T/p
o0opyoBaHUE ISt

1ab0opaTOPHBIX paboOT U
YUCHHUYCCKUX OIIBITOB

81. | PamnoaktuBHOCTH. Anb(da-, YcTHBIM onpoc;

Oera- ¥ raMMa-u3ITy4eHHUS.
T/p KommsrorepHoe
o0opynoBaHue

IINCbMCHHAas
pabora;




82.

JlaboparopHas pabora Ne8
«3mepenue
€CTECTBEHHOTO
pamuanmoHHoro ¢hoHa

IIpakTrueckas
pabora;

JIO3UMETPOM»

83. | CtpoeHue aTOMHOrO siapa. YcTHBIN onpoc;
Hyknonnas Mmonens UCbMEHHBIN
aTOMHOTO spa KOHTpOJIb;

84. | U3orombl. PagnoakTuBHEBIE YcTHBIM O1poc;

IpeBpaIeHHUS.




85.

IIepuon nomypacnana

VYeTHBIT 01poc;

MUCbMEHHBIN
KOHTPOJIb;

86. | JleicTBUS palMOAKTUBHBIX YcTHBIM onpoc;
W3JIyYEHHUU Ha )KUBbIE
OpTaHHU3MBI.

87. | SlnepHbie peakiuu. YcTHBIN onpoc;
DHeprus CBsSI3U aTOMHBIX MUCHbMEHHBIN
anep. KOHTPOJIb;

88. | Pemenue 3amau ITnceMeHHEbIN

KOHTPOJTb;

89. | CBsi3b Macchl U YHEPTUH. [TucbmenHbIi
Peakuuu cunTesa u KOHTPOJIb;
JIeJIeHus saep

90. | JlabopaTopHas paboTta Ne9 [TpakTrueckas
«M3yuenue nenenus siapa pabora;
aToma ypaHa 1o
dororpaduu TpeKoB»

91. |JlabGopatopHas padorta NelQ [MpakTudaeckas
«M3y4yeHue TpeKoB pabora;
3apsKEHHBIX YACTHIL 110
rOTOBBIM (oTOrpadusiM»

92. | UICTOYHUKU SHEPIUH. YcTHBIM onpoc;
Connua u 3B€3a. SnepHas
sHepretuka. T/p
KomnberoTrepHoe
obopymoBaHue

93. | Konrponbnas pabora Ne5 KonTponbhas
«CTpoeHue aTroMa u pabora;
aTOMHOTO si7pa.

Hcnonb3oBanue 3HEPTUN
ATOMHBIX SITIEP»

94. |IloBTOpeHue TectupoBanue;
«MexaHnuecKoe ABUKEHUE
U CTIOCOOBI €T0 OTIFCAHUS.

95. |IloBTOpEeHue TectupoBanue;
«MexaHn4ecKkoe JABIKEHHE
U CTI0COOBI €T0 OMHCAHUSD.

96. | [loBTOpenue TectupoBanue;

«B3anMoIeficTBHUE TETY.




97.

IToBTOpeHUE
«B3anMomelicTBuE TEIY.

TectupoBanue;




98. | [loBTOpeHue «3akoHbI
COXpaHEHHUSI.

TectupoBanue;

99. |IloBTOpeHue «3aKOHbI
COXpaHEHHUSI.

TectupoBanue;

100. | IToBTOpenue
«OIEKTPOMAarHUTHOE TI0JIe
¥ 2JIEKTPOMArHUTHBIE
BOJIHBI»

TectupoBanue;

101. | IToBTOpenue
«OIJIEKTPOMAarHuTHOE I0JIE
Y 3JIEKTPOMArHUTHBIE

BOJIHBI)

TectupoBanue;

102. | [ToBTOpeHune
«DNEeKTPOMarHuTHOE T0JIe
U DJIEKTPOMArHUTHbBIE
BOJIHBI»

TectupoBanue;

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOOHECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

®dusuka, 9 knacc/Ilepeimkun .M., I'ytauk E.M., BanoB A.U., [letpoBa M. A., AKimoHepHOE 00IIIeCTBO
«3narenscTBO «IIpocBenieHue»;

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

E.M.I'ytauk, O.A.UepuukoBa Meroanueckoe mocobue "duznka 9 xmacc", Mocksa, u3a. poda, 2018 ¢

OUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://srtv.fcior.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS IABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIUN
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