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MHNOACHHUTEJIbHAS 3AIIMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOT'O O0ILIEr0 0Opa30BaHUs COCTaBJIEHA Ha
OCHOBE IOJIO)KEHUI U TpeOOBaHUI K PE3yIbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTeibHOM MporpaMmel, ipeactaBieHHbIX B PI'OC 00O, a Takxke ¢
yu€ToM QeaepanibHON pabouel mporpaMmMbl BociuTanus U KoHUenuuu npenojaBanus
yuebHoro npeameta «duznkay. ComeprxaHue IporpaMMsl 1o (HU3MKe HAIpaBIeHO HA
(dbopMUpOBaHUE €CTECTBEHHO-HAYYHOW IPAMOTHOCTH 00YYaIOLIUXCsl K OPTaHU3AIIHIO
n3y4yeHus PU3MNKHU Ha AeATEILHOCTHOM OcHOBE. B mporpamme mo gusuke
YUUTBHIBAIOTCS BO3MOXHOCTH y4eOHOTO mpeaMeTa B peanuzanuu TpedoBanuit @I'OC
00O x mIaHUPyEMbIM JJUYHOCTHBIM U METAIIPEAMETHBIM pe3yJibTaTaM 0Oy4eHHUs, a
TaKKe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus. [IporpamMmma o ¢usrke ycTaHaBIUBAET
pacrpeziesieHre yueOHOTO MaTepuaia mo rojgam o0ydeHus (1o kiaccam), mpeajgaract
MPUMEPHYIO TTOCIIEIOBATEIbHOCTh H3YUEHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS
MIPEIMETHOTO COJIEPKaHMSI U YU€TE BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIUXCSl.
[Iporpamma no ¢u3nke pa3paboTaHa ¢ UEIbI0 OKa3aHU METOAMYECKONH TOMOIIU
YUUTENIO B CO3aHUH paboyeil mporpaMMeI 1o yueOHoMY nipenmery. dusnka
ABJIETCA CUCTEMOOOPA3YIOIIMM JIJISl ECTECTBEHHO-HAYUHBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUecKue 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SBJICHUM, U3y4aeMbIX
XUMHEH, Onosorueid, actpoHoMuel u pusndeckoii reorpadueii, BHOCUT BKIIA]] B
€CTECTBEHHO-HAYUHYIO KAPTUHY MUpa, PEJOCTaBIIsIeT HauboJee sicHble 00pa3iibl
MPUMEHEHHS] HAyYHOTO METO0/1a O3HAHMSA, TO €CTh CII0CcO0a MOJy4YeHUs TOCTOBEPHBIX
3HaHu# 0 mupe. OJ1Ha U3 TIaBHBIX 3a/1a4 (PU3MUECKOT0 00pa30BaHusl B CTPYKTYpe
o01ero 06pa3zoBaHusi COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON TPaMOTHOCTH
U MHTepeca K HayKke y oOydatonuxcs. 3yuenne ¢pusuku Ha 6a30BOM YpOBHE
MPEANoJIaraeT OBIaICHUE CIECAYIOIIUMU KOMIIETEHTHOCTSMHU, XapaKTepU3yroIuMu
€CTECTBEHHO-HAYUYHYIO IPaMOTHOCTb: HAYYHO OOBSICHATH SIBJICHUS, OLIEHUBATh U
MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS; HHTEPIIPETUPOBATH IAHHBIE U
MCIIOJIb30BaTh HAYYHbIE JOKA3aTENbCTBA JIJISl IOJyUYEHHUS] BHIBOIOBY.

enn u3yuenus: GpU3NKM HA YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMsI ONpeieICHbI B
Konmnenuu npenogaBanust yueoHoro npeameta «Dusnka» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoin @enepannn, peain3yommux OCHOBHbIE
o0mieobpa3oBaTenbHbIE IPOTPaAMMBI, YTBEPKAEHHOH pemenuem Komnernu
MunwucrepctBa npocsernienus Poccuiickoit deneparun (mpotokon ot 3 aekadps 2019
r. Ne TIK-4BH). Henu nzydyenus pusuku: npuoOpeTeHre UHTEpECa U CTPEMIICHHUS
00y4JarIMUXCsl K HAYYHOMY U3yUYEHUIO TPUPOIBI, Pa3BUTHE UX WHTEIUICKTYATbHBIX
TBOPUYECKUX CIIOCOOHOCTEMN; pa3BUTHE MIPEICTABIEHUI O HAYUHOM METO/IE TIO3HAHUS U
(dbopMUpoBaHHUE HCCIEA0BATENLCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
(hopMHUpOBaHUE HAYYHOIO MUPOBO33PEHUS KAK pe3yIbTaTa U3yUYE€HUs OCHOB CTPOCHHUS
MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (PU3UKH; (POpMUpPOBaHUE MIPEICTABICHUN O



poiu GUBHKY JIIS Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA,
pa3BHUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayliei npodeccuoHaIbHOMU
NIeSITEIbHOCTH, CBSI3aHHOM C (PU3UKOM, TTOJATOTOBKA K JIajbHEHIIEMy 00YYeHHIO B 3TOM
HarmpaByieHud. JIOCTHKEHUE 3TUX TeJIel TPOrpaMMEI TI0 (PU3UKE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHusi 00ECIEYNBACTCS PEIICHUEM CIETYIONINX 3a/1ay:
MpUOOPETeHNE 3HAHUIA O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX; IPHOOPETCHUE
YMEHHH OMUCKHIBATh U OOBSICHATH (PU3NYECKUE SBJICHUS C UCTIOJIb30BaHUEM
MIOJIYYCHHBIX 3HAHUI; OCBOSHUE METOJIOB PEIICHHUS MTPOCTEUIITNX PACUETHBIX 3a/1a4 C
MCIIOJIb30BAaHUEM (PU3UYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX
3a/1a4; pa3BUTHE YMEHUN HAOIIO1aTh TPUPOIHBIC SIBICHUS U BBIOIHSITH OIBITHI,
nabopaTopHbIe PadOTHI U AKCTIEPUMEHTAITFHBIC UCCIIEIOBAHUS C HCIOIE30BaHUEM
M3MEpUTEIbHBIX MPUOOPOB; OCBOCHUE TPUEMOB pabOThI ¢ HH(OpMaIIHeit
(bu3HYECKOT0 CoIepKaHms, BKITIOYas HHPOPMAITUIO O COBPEMEHHBIX JOCTHKEHUSIX
(bu3uKH, aHANIM3 U KPUTUIECKOE OIICHUBaHKNE MH(OPMAIIMK; 3HAKOMCTBO O chepamu
npodeccuoHanbHON e TENBHOCTH, CBI3aHHBIMU C (PU3UKOU, 1 COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTIKEHUAX (u3ndeckoi Hayku. Ha n3ydenue
(¢u3ukn (6a30BBIN YPOBEHB) HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs OTBOJAUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleNn0), B 8 kinacce — 68 yacos (2 yaca B
Henento), B 9 knacce — 102 yaca (3 gaca B Henento). [Ipeqmaraemslii B mporpamMme 1o
(bu3HKe epeyeHb J1abopaTOPHBIX PabOT U OMBITOB HOCUT PEKOMEHIATEIbHBIN
XapakTep, yUYUTEIb JIeacT BIOOP MPOBEICHUS J1a00paTOPHBIX paOdOT U OIBITOB C
y4ETOM MHAMBUIYATBHBIX OCOOCHHOCTEH 00YYArOIIUXCS, CIIICKA
AKCIIEPUMEHTANIBHBIX 3aJaHHM, TIPEIJIaraéMbIX B paMKaX OCHOBHOT'O
rOCyJapCTBEHHOTO YK3aMeHa 0 (PU3HKeE.



9 KJIACC

Pasznen 8. Mexannueckue siBJeHUS

Mexannueckoe qBukeHHe. MarepuanbHas Touka. CucteMa OTCUéTa.
OTHOCHUTETBPHOCTh MEXAHUYECKOTO JIBKEHUA. PaBHOMEpHOE MPSAMOJIIMHEWHOE
neuxenne. HepaBHoMepHOE NpsMoInHENHOE ABMKeHNnEe. CpelHssl 1 MTHOBEHHas
CKOPOCTB T€JIa IIPU HEPABHOMEPHOM JBIHKECHHH.

Yckopenue. PaBHoyckopeHHOe npsMoiinHeliHoe qBrkeHne. CBOOOIHOE MajieHuE.
OmnbrTel ["anunes.

PaBHOMepHOE nBIKEHME O OKpYXkHOCTH. [lepuos u yactora obpaiienus. JInneiinas
U yTJ0Basi CKOPOCTH. L[eHTpoCcTpeMHUTENIbHOE YCKOPEHUE.

[Tepssiii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpernit 3akoH HproToHa.
[IpuHOHMN cynepno3nuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUS CKOJIBKEHUS, CUIa TPEHUS
MOKOSI, IPYTU€ BUABI TPCHHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHUE CBOOOAHOIO MaJeHUS.
JIBuxenue mnanet Bokpyr Connina. IlepBas kocmuueckas ckopocts. HeBecomocTs u
MIEPETPY3KHU.

PaBHOBecue MaTtepuanbHON TOUYKH. AOCOIOTHO TBEPI0E Teno. PaBHOBecHe TBEpI0TO
TeJla C 3aKPEIUIEHHOM OChIO BpallleHusl. MOMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenue ummynsca. MIMiynbsc cunbl. 3aKOH COXpaHEHMS UMITYJIbCA.
PeaktuBHOE BHXEHUE.

Mexanunueckast pabota u MolHOCTb. PaboTa cun TskecTH, ynpyroctu, TpeHusi. CBs3b
sHepruu 1 pabotsl. [loTeHnManbHas SHEPrus Tea, MOJHATOr0O HaJl TOBEPXHOCTHIO
3emiu. [loTeHManpHas 3HEprus cxxatou npyxkuHsl. Kunernueckas sneprus. Teopema
0 KMHETUYECKOW SHEPIruu. 3aKOH COXPaHEHUsI MEXAHNYECKON YHEPTUH.

Jlemoncmpayuu

Hab6monenne MexaHM4ecKoro BUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.
CpaBHeHue yTel U TPAEKTOPHUI ABMXKEHUSI OJHOTO U TOT'O K€ T€la OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepenune CKOpoCcTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKEHUS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmonenne nBukeHus Tena mo OKpy>KHOCTH.

Habmonenne MexaHM4eCcKUX SIBIICHUM, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBYKEHHH OTHOCUTENFHO KaOMHeTa
¢bu3KKu. 3aBUCHUMOCTh YCKOPEHUS Tella OT MAcChl Tella U IEUCTBYIOIIEH Ha HETOo
cwibl. HaOmonenue paBeHcTBa CUil IPU B3aUMOJICHCTBUHM TEN.

N3meneHne Beca Tenna npyu yCKOPEHHOM JIBUKEHUU.

Ilepenaya umnyibca npyu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBanwmst SHEPTUH IPU B3AaUMOCHCTBHH TEJI.



CoxpaHeHue uMIysbca Ipu HEYIPYroM B3auMOJIEHCTBUU.

CoxpaHeHue UMITyJIbca IPU aOCOIIOTHO YIPYTOM B3aUMOJICHCTBHH.

Habnronenne peakTUBHOTO IBUYKEHHUSL.

CoxpaHeHue MEXaHUYECKOM YHEPTUU PU CBOOOJHOM IMaJICHUU.

CoxpaHeHne MeXaHUYECKON 3HEPTUu NpH ABMKEHUU TeJa M0/ JeCTBUEM IPY>KUHBI.

Jlabopamopnvle pabombi u onvimol
W3ydenune NBIWKEHUS TEJ 110 OKPYKHOCTH

Pa3znen 9. Mexanuuyeckue Ko1e0AHUS M BOJHbI

Koneb6arensHoe npmkenne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHUM: TIEPHUOT,
4acTOTa, aMIUINTyAa. MaTeMaTnyecKkuil U Ipy>KUHHBIN MasTHUKU. [IpeBpamenue
SHEPTHH MPHU KoJIeOATeTLHOM JIBMKCHUH.

3aryxatomue kosnebanus. BeiHykneHnnbie konebanus. Pesonanc. Mexannueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [[pomosbHbIE M moniepeyHbie BOIHBL. J[JinHa
BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHHsl. MexaHn4eCcKHhe BOJIHBI B TBEPIOM TeJIE,
CEMCMHUYECKHE BOJIHEI.

3ByK. ' poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaskeHue 3ByKa. MH(Gpa3ByK U yIbTPa3BYK.

Jlemoncmpayuu

Hab6mronenne konebanuii Tei moj| 1eCTBUEM CUITBI TSHXKECTH M CUITBI YIIPYTOCTH.
HabGmonenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGntoneHne BbIHYKIEHHBIX KOJeO0aHUM U pe30HaHca.

PacripocTpaneHue npoAoabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabmoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHUECKUI PE30HAHC.

Jlabopamopnvle pabomsl u onvimol

Nzydenue xonebaHMil HUTSIHOTO MasiTHUKA

Nzydenne konebaHmil MPYy>KMHHOTO MasiTHUKA

N3mepenne ycKopeHus: CBOOOTHOTO MMaJICHUS ¢ TTIOMOIIBIO HUTSHOTO MasiTHUKA

Pasnen 10. DiiekTpoMarauTHoOeE MoJIe U 3JIEKTPOMATHUTHbBIE BOJIHBI
DNEKTPOMAarHUTHOE MoJie. DIEKTPOMArHuTHbIE BOJIHBI. CBOWCTBA 31EKTPOMArHUTHBIX
BoJH. IlIkana 3neKkTpoMarHUTHBIX BOJIH. Vconp30BaHKe 3IEKTPOMAarHUTHBIX BOJH
JUISl COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMarHUTHBIX BOJIH. BosHOBBIE CBOCTBA CBETA.



Jlabopamopnuvle pabombi u onvimol
W3ydeHue siBICHUS JIEKTPOMArHUTHOW WHIYKIIHH.

Pa3neua 11. CBeToBbI€C SIBJICHUSA

JlyaeBas Mmozenb cBeta. Mcrounuku cBeta. [IpsmonuHeiiHoe pacipocTpaHeHHE CBETA.
3armenusa Connua u Jlynsl. Otpaxkenue cBeta. [lnockoe 3epkano. 3aKoH OTpakeHus
CBETA.

[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lonHoe BHYTpeHHEee OTpakeHUe
cBeTa. Vcnonap30BaHuE MOJHOTO BHYTPEHHETO OTPAXKEHUS B OITUYECKHUX CBETOBOJIAX.
JIunza. Xon sydeit B inH3e. OnTuyeckas cucreMa goroanmapara, MUKpOCKONa 1
Teneckona. ['1a3 kak onTuyeckas cucrema. ban3opykocTh U JallbHO30PKOCTb.
Pasnoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. ClioskeHHE CIIEKTPaIbHBIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu

[IpsiMonmHEliHOE pacIpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tony4yenue n300paskeHUid B MIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
[Ipenomienue cera.

OnTryeckuil CBETOBOJ.

Xon nyueit B coOuparonieit TuH3e.

Xon J1ydeil B pacCEMBAIOLIEH JIMH3E.

[Tonyyenne n300pakeHU ¢ TOMOUIBIO JIUH3.

[Tpuniun nefictBus poroamnmapata, MUKPOCKOIIA U TEJIECKOIIA.
Mopens raasza.

Paznosxenue 6esoro ceera B CIEKTP.

[Tomyuenue 6e0ro cBeTa MpU CI0KEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol

Habnionenne npenomieHus ceera. Mismepenue mokasaress MpesioMIICHUS CTEKIIa.
[Tonyuyenne n300paskeHUsI C MOMOIIBIO JTUH3HI.

Omnpenenenne HOKyCHOTO PaCCTOSHUS U ONITHYECKOMN CUIIbI COOMPAIOIIEH TNH3BI.



Pasnen 12. KBanToBBIC SIBJICHHUS

Omnsitel Pezepdopaa u mitanerapHas MoJiennb atoma. Mojens aroma bopa.
Hcnyckanue u nornonieHne ceeta aromoM. KBanTsl. JInHelWyaThie CIIEKTPHI.
PanuoaktuBHOCTE. Anb(a-, 6eTa- 1 raMma-u3inydeHus. CTpoeHHe aTOMHOTIO siIpa.
Hyxnonnas mozaens aroMHoro saiapa. M3otonsl. PaguoakTuBHbIe peBpamieHus.
[lepnon nmonypacnana aTOMHBIX SIAEP.

SAnepHble peakiyu. 3aKOHBI COXPAHEHHS 3apsI0BOIO U MacCOBOTO UHCEN. DHEPrus
CBSI3M aTOMHBIX sifiep. CBsi3b MaccChl ¥ SHepTruu. Peakuuu cuHTesa u eineHus saep.
Uctounuku sueprun ComnHua U 3BE3I.

Snepnas sHepreTuka. JleicTBUs paJOaKTUBHBIX U3Ty4YE€HUN HA )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu

CrekTpbl U31y4YE€HUS U MOTJIOMICHUS.

CrexTpsl pa3IuyHbIX Ta30B.

Cnekrtp Bomopoaa.

Hab6monenue TpekoB B kamepe Buiibcona.

Pabota cu€Tunka HOHU3UPYIOMIUX U3ITYUCHUH.

Perucrparus u3nydeHust MpUPOTHBIX MUHEPATIOB U TIPOIYKTOB.

Jlabopamopnvle pabomsi u onvimol
N3ydeHne 3aKkOHOB COXpaHEHUS 3aps/I0B M MACCOBOTO YHCEI B SIICPHBIX PEAKIIUSIX.

IoBTOpHTENIbHO-0000 AN MOTYJIb

[ToBTOpUTENHHO-00001AOIINN MOIYIH MPEHA3HAYECH JIJIsl CUCTEMATH3aIluU U
00001IIeHUsT TPEIMETHOTO COJICPIKAHUS U OTIBITA JACSITSILHOCTH, MPUOOPETEHHOTO MTPU
W3Y4YEHHH BCETO Kypca (DU3UKH, a TAKKe JJIsl TOJTOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHY 1o (pU3HKe I 00yJaroIuXcsl, BRBIOPABIIUX 3TOT
yueOHBII MpeaMeT.

[Tpu u3yueHnun JTaHHOT'O MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI
JIeSITEIIBHOCTH, HA OCHOBE KOTOPBIX 00ECTICUNBACTCS IOCTHKEHUE TTPEIMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00yUueHUs1, OpMUPYETCS
€CTECTBEHHO-HAy4YHasl TPAMOTHOCTh: OCBOSCHUE HAYYHBIX METOJIOB HCCIICIOBAHUS
SIBJICHUW TIPUPOJIBI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBICHATH (PU3HUYCCKUC
SIBJICHUS, TPUMCHSIS TIOJTyUYCHHBIC 3HAHUS, pelaTh 3a7a41, B TOM YUCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[TpuHIMIHAIEHO IEITeILHOCTHBINA XapaKTep JAaHHOTO pa3jelia peain3yercs 3a CUeT
TOT0, YTO 00YYAIOIINECs BHIMOIHSIOT 33JaHusl, B KOTOPBIX UM TIpeIaraeTcs: Ha
OCHOBE TIOJIYYCHHBIX 3HAHUH PACIIO3HABATh U HAYYHO OOBSICHATH (PU3UUECKHEC
SIBJICHUS B OKpY’Karolel Mpupo/ie U MOBCETHEBHOM KU3HU; UCIIOIh30BaTh HAyYHbIE
METOJIbI KCCIIEIOBaHMS (PU3MUYECKUX SBJICHUI, B TOM YHCIIE JIJIsl TPOBEPKH THUIIOTE3 U



MOJIYYCHUA TCOPCTUUCCKUX BBIBO/IOB, O0OBSICHATH HAay4YHBIC OCHOBBI HanboJiee BaXKHBIX
JIOCTHKEHHU I COBPCMCHHBIX TeXHOHOFHﬁ, HaIlIpuMep, IPAKTHYCCKOI'O UCITOJIb30BaHUA
Pa3JIMIHBbIX HCTOYHHUKOB SHCPI'UU HAa OCHOBC 3dKOHA ITPCBPAIICHUA U COXPAHCHUA
BCCX U3BCCTHBIX BUJI0OB SHCPTHU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA
N3ydenne Gpu3nku Ha ypoBHE OCHOBHOTO 00111ero o0pa3oBaHus HAIIPABJICHO Ha
JTOCTH>KEHHUE JINYHOCTHBIX, METAMPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nuzydenus Gpu3MKu Ha YpOBHE OCHOBHOTO 00IIIETr0 00pa3oBaHUs Yy
oOyuarorerocst 0yayT copMHUpPOBaHbI CIAEAYIOIINE JIMYHOCTHBIE PE3yJbTAaThl B YACTH:
1) mnaTpuOTHYECKOr0 BOCTIUTAHMS:

MIPOSIBJICHHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUKCKON
(bu3nuecKol HayKu;

[IEHHOCTHOE OTHOIICHHE K JIOCTIKEHUSIM POCCHMCKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTh K AKTUBHOMY YYaCTHIO B O0CYKJEHUHU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUN
buzuky;

OCO3HaHUE BAXXHOCTU MOPAJIIbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:
BOCIIPUATHE ICTETUUECKUX Ka4eCTB (DU3NICCKON HAYKH: €€ TapMOHUYHOTO
MMOCTPOCHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 O3HAHUA:

OCO3HAHME LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIIHOTO UHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOIMH, BaXKHEUILEH COCTABIAIOIIEH KYJIbTYPHI;
pa3BUTHE Hay4YHOU JTH0003HATENBHOCTH, MHTEpECa K UCCIIE10BaTENbCKOI
NEeSATEIbHOCTH;

S)popmupoBanust KyJbTypbl 310POBbS M SMOLMOHAJIBHOIO0 0J1ar0NOJIyYusi:
OCO3HAHUE LIEHHOCTH 06€3011acHOr0 00pa3a XKHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BA)KHOCTH MPABUJI O€30M1ACHOI0 OBEACHMS HA TPAHCIIOPTE, HAa JOPOTax, C
JIEKTPUYECKUM U TEIIOBBIM 000PYOBaHUEM B IOMAILHUX YCIOBUSIX;



c(hopMUPOBaHHOCTH HABBIKA peIICKCUH, TPU3HAHUE CBOETO MIpaBa Ha OIINOKY U
TaKOro e MpaBa y IPyroro 4eJoBeKa;

6) TPy10BOT0 BOCTIUTAHUSA:

aKTUBHOE yYacCTHUE B PEIICHUU MPAKTHUECKHX 3a/1a4 (B paMKax CEMbH,
0o0pa3oBaTebHOM OpraHu3allK, TOpojia, Kpasi) TEXHOJIOTHUYECKON U COLIMAIbHON
HAIPABJICHHOCTH, TPEOYIOINUX B TOM YHUCIIC U (DU3MYECKUX 3HAHUI;, HHTEPEC K
MPAKTUYECKOMY U3Y4YEeHHIO podeccui, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JIOTM4eCKOr0 BOCIIMTAHUSA:

OpHCHTAIM Ha IPUMEHEeHNE (PU3MUECKUX 3HAHUM VIS PEIIeHH 3aa4 B 00J1acTh
OKpY>KaroIIei cpe/ibl, INITAHUPOBAHUS TTOCTYMKOB U OI[EHKH X BO3MOXXHBIX
MOCJICICTBUH JJIS OKPYKAIOIIEH CPeIbl;

OCO3HAHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHYECKUX TPOOJIeM U MyTeH UX pellieHus,;

8) aganTanum K U3MEHAIIIUMCS YCJIOBHAM COLMAJBHON U NPUPOIHOI Cpeabl:
MOTPEeOHOCTh BO B3aMMO/ICHCTBUU IIPU BBITIOJIHEHUU UCCIIEI0BAaHUN U TPOEKTOB
¢u3nyecKkoil HapaBICHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSM JPYTHUX;

MOBBIILIEHUE YPOBHS CBOE KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AESITEIBHOCTD;
NOTpeOHOCTh B (POPMUPOBAHNU HOBBIX 3HAHUM, B TOM YUCIe (POPMYIUPOBATH UJIEH,
MOHATHUS, TUIIOTE3bI O PU3NYECKUX O0BEKTaX U SIBICHUSX;

0CO3HaHUe Je(UIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH QU3HKH;
TUTAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNH HOBBIX (PM3NYECKUX 3HAHUM;
CTpEeMJIEHUE aHAJTM3UPOBATh U BBISBIISITH B3aUMOCBSI3H ITPUPO/IBI, OOIIIECTBA U
HSKOHOMMKH, B TOM YHCJIE€ C UCIIOJIB30BaHUEM (PU3NUYECKUX 3HAHMUIA;

OLIEHKA CBOMX JECUCTBHI C yUETOM BIMSHHS Ha OKPYKAIOILYIO CPENY, BO3MOKHBIX
r7100aIbHBIX OCIIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOCHHS MporpaMMBbI 10 GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpasoBaHus y o0ydarorierocs Oyayt chpopMupoBaHbl METaNPEAMETHBIE PE3YIbTAThI,
BKJTFOYAIOIIHE TTO3HABATEILHBIC YHUBEPCAbHBIE YIeOHbIE IeWCTBHSI,
KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBUS, PETYJIATHBHBIC
YHHBEPCAJIbHBIC YICOHBIC JICHCTBHS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jloruueckue J1eMcTBUA:

BBISIBIIATHh M XapaKTepPHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBJICHUN);
YCTaHABIIMBATh CYIIECTBEHHBIN MpU3HAK KIacCU(DUKAIIUUA, OCHOBAHUS JIJIsi
000011IeHUST U CPAaBHCHUS;



BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHUBOPEYHS B PACCMATPUBAEMBIX (DaKkTax, JaHHBIX U
HaOJIIOACHUAX, OTHOCSIIMUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJIATH IPUYMHHO-CJIEACTBEHHBIE CBSA3H MIPHU U3YYEHUN QU3NYECKUX SBICHUN U
MIPOLIECCOB, JI€TaTh BBIBOJIbI C UCIOJIB30BAHUEM JIEYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHHUH, BBIJIBUTaTh IUIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEIHUUH;
CaMOCTOSITENBHO BBIOMPATh CIOCO0 pelieHus yueOHOoU (prU3nUecKon 3a1auu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHUS, BHIOOP HaOO0JIEE MOAXOASILETO C
y4€TOM CaMOCTOSATEIbHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3zoBble nucciegoBarenbckme 1eiicTBUA:

KCII0JIb30BATh BOMPOCHI KaK MCCIIEN0BATEIbCKUNA NHCTPYMEHT ITO3HAHUS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IJIAHY OIBIT, HECIOKHBIH
(bu3HUeCKHii SKCTIEPUMEHT, HEOOJbIIIOE HCcCleJoBaHHe (PU3NIECKOTO SBICHUS;
OLICHMBATh Ha IPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIIHIO, TOTYUYEHHYIO B XO/€
MCCJIEI0BAaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENBHO (HOPMYITUPOBATH 000OIIEHUS U BHIBOIBI IO PE3YNIbTaTaM
MPOBEIEHHOTO HAOIOIEHUS, OTIbITA, UCCIIEI0BAHNUS;

MPOTHO3UPOBATH BO3MOXKHOE JabHEHIIIee pa3BUTHE (PU3HMUECKHUX ITPOIIECCOB, a TAKIKE
BBIJIBUTATH MPEATNOIO0KEHUS 00 X PA3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTaX.

PatGora ¢ undopmanueii:

MPUMEHSTh pPa3InyHble METO/1bl, HHCTPYMEHTBI U 3alIPOChI PU MOUCKE U 0TOOpe
MH(OPMALIMK WU TaHHBIX C YUETOM MPEIOKEHHON yueOHOM Qu3nyeckoil 3aaauu;
aHaJM3MPOBaTh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIMIO PA3THUHBIX
BUJIOB ¥ (JOPM IIPE/ICTABIICHUS;

CaMOCTOSATEIBHO BBIOUPATH ONTUMAIBHYIO (OPMY MIPEACTABICHUS HHPOPMALIUU U
WUIIOCTPUPOBATH pEIIaeMbIE 33Ja4H HECIOKHBIMU CXEMaMH, AMarpaMMaMu, HHOU
rpaguKoi U UX KOMOWHAIIUSIMHU.

KoMMyHuKaTHBHBIC YHUBepCaJbHbIe YUeOHbIe 1eiiCTBUA:

B X07ie 00CyXIeHHs yueOHOro MaTepuaa, pe3yabTaToB JIA0OpaTOPHBIX padoT u
MIPOEKTOB 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOii TEMBI U BBICKa3bIBAaTh HJIEH,
HalleJICHHBIE Ha PEIlIeHUE 3a/1a4M U NOoiepKaHue OJ1aroKeaaTeIbHOCTU O0IIEHuS;
COMOCTABJISITH CBOU CYKJICHUS C CYKJICHUAMH APYIMX YYaCTHUKOB JIMAJIOTa,
OOHApPYKMBATh PA3TUUHE U CXOJICTBO MO3UIHI1; BBIPaXKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO IPEJICTABIATh PE3YJIbTaThl BHITIOJHEHHOTO (PU3HYECKOTO ONbITA
(3KCIEpUMEHTAa, UCCIIEIOBAHUS, IPOEKTA).

IIOHUMAaTh U UCIOJIB30BAaTh IPEUMYILECTBA KOMAHIHONW U MHIUBUYaIbHON paOOThI
MIPU PEIICHUH KOHKPETHON (PU3NIECKOl MpoOIeMbl; IPUHUMATD LEIH COBMECTHOM



NeSITENIbHOCTH, OPTaHU30BbIBATH JEHCTBUS MO €€ JOCTUKEHUIO: PACIPEEIATh POJIH,
00CYXAaTh IPOLIECCHI U PE3yJIbTaThl COBMECTHON pabOThI, 000011aTh MHEHUS
HECKOJIBKUX JIFOJEH;

BBITNIOJIHATBH CBOIO YacTh pa0OThI, JOCTUrasi KAYECTBEHHOTO pe3yJIbTaTa 10 CBOEMY
HaIPABJICHUIO U KOOPJIAWHUPYS CBOU ACUCTBUS C IPYTUMH YICHAMU KOMaH/bI;
OLIEHMBATh Ka4E€CTBO CBOETO BKJIaJa B OOIIMI MPOJYKT IO KPUTEPHSIM,
CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM YUYACTHUKAMU B3aMOJICHCTBHSL.

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIC AeiiCTBUS

Camoopranuszanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIUSIX, TPEOYIOMIHNX ISl PEIICHUS
(bu3MUeCKUX 3HAHUK;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOaX MPUHATHUS PEIICHUHN (MHANBUTYyIbHOE,
MPUHATHE PEIICHHsI B TPYIIIE, MPUHATHE PEIICHUI TpyIoi);

CaMOCTOSITEIbHO COCTABIIATH aJTOPUTM PEIICHHs (PU3NYECKOM 3a1a4n WM TJIaHa
HCCIIeI0BaHUs C YYETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh Mpe/jlaraéMble BApUaHThI PEIICHHI;

nenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPO/1b, IMOLHOHAJIBbHBIN HHTEJICKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMM U MpeJIaraTh IIaH €€ N3MECHEHMS;

OOBSICHITD IPUUUHBI JOCTHKEHUS (HEJOCTIXKECHNS) Pe3yJIbTaTOB JESTEIIbHOCTH,
JaBaTh OILIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTUBBI B JCSATEIBHOCTH (B TOM YHCIIE€ B X0/ BBIMOJIHEHUS (PU3HUUECKOTO
MCCIICZIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX 0OCTOSITENBCTB, U3MEHHUBILIUXCS
CUTYAaIlHi, yCTAHOBIIEHHBIX OIMIMOOK, BOSHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM.

CTaBHUTb ce0sl HA MECTO JIPYrOro YeJIoBeKa B X0JI€ CIOpa WM JUCKYCCUU Ha HAYYHYIO
TE€MY, HIOHMMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro.

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelieHnr GU3NUECKUX 3a]a4 UK B
YTBEPXKACHUAX HA HAyYHBIC TEMBI U TAKOE K€ IIPABO IPYroro.



HNPEIMETHBIE PE3YJIBTATHI

K kxonIty oOydenus B 9 kiacce mpeAMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh chOPMHUPOBAHHOCTH Y OOYUAIOIINXCST YMEHHUMN:

WCIIOJIb30BaTh MOHSTHS: CUCTEMAa OTCUYETA, MaTepUalIbHasl TOUKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO ABMXKEHUS, Nedopmalius (ynpyras, miacTuyeckas),
TpEeHUE, [IEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTD U MEPErPY3KH, LIEHTP
TSKECTH, a0COJIFOTHO TBEPAOE TENO, LIGHTP TSXKECTU TBEPJOTO TEja, paBHOBECHE,
MeXaHUYECKHE KOJIeOaHUsI M BOJIHBI, 3BYK, HH(PPa3BYK U YIbTPaA3BYK,
3JIEKTPOMArHUTHBIEC BOJIHBI, IIKaIa 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
TATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS M MOTJIOMIeHUsI, allbda-, 6eTa- 1 ramMmma-
W3JIYYCHUS, U30TOIIBI, SIIepHAast SHEPreTHKA,

pasnuuaTh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEITHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBH)KCHHE, CBOOOTHOE TTaJICHUE Tel,
pPaBHOMEpHOE JABUKEHUE M0 OKPY>KHOCTH, B3aUMOJCIHCTBUE TEJ, PEAaKTUBHOE
JBIDKEHUE, KoJieOaTeIbHOE ABMKEHUE (3aTyXaloI1e U BRIHYKICHHBIC KOJICOaHNUS ),
PE30HAaHC, BOJTHOBOE JABMKEHUE, OTPAKCHHE 3BYKa, MPSIMOJUHEHHOE
pacrpocTpaHeHHEe, OTPAKEHUE U TIPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE
OTpa)KEHHE CBETA, PA3JIOKEHHUE OEJIOT0 CBETA B CIIEKTP M CIIOKEHUE CIIEKTPATbHBIX
IIBETOB, JUCIIEPCUS CBETA, ECTECTBEHHAS PaIU0aKTUBHOCTh, BOSHUKHOBEHHE
JMHEWYATOTO CIEKTPa U3TYyUEHHS ) TI0 OMKMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA
OCHOBE OITBITOB, JEMOHCTPHPYIOMIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE N3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKPYKAIOIIEM MUPE
(B ToM uncine pU3nyYeCcKue SIBJICHUS B PUPOJIC: MPUIUBBI U OTJIMBBI, IBIXKCHUE
rmaneT CoJTHEYHOM CUCTEMBI, PEAaKTUBHOE JIBUKEHHE )KUBBIX OPTaHU3MOB,
BOCIIPUSATHE 3BYKOB KUBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKIE BOJIHBI, IlyHAMH,
9X0, I[BETA TEJI, ONTHYECCKUE SIBJICHHS B IIPUPOJIC, OMOJIOTHYECKOE ICHCTBIE
BHJIUMOTO, YIbTPadHOJIETOBOTO M PEHTTEHOBCKOTO U3ITYYCHHUH, €CTECTBEHHBIN
paauoaKTUBHBIA (POH, KOCMUYECKUE JTyUH, PAJHOAKTUBHOE U3TyUYE€HHUE MPUPOTHBIX
MUHEpAJoB, ACHCTBUE PAANOAKTUBHBIX U3TYUCHUIN HA OpPraHU3M YellOBeKa), MPU 3TOM
MEPEBOIUTH MPAKTUIECKYIO 3a7a9y B yUeOHYIO, BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA
(npu3HaKu) GU3NYECKUX SIBICHMUIA;

OIMHCHIBATH U3YUCHHBIC CBOMCTBA TENl U (U3NUYECKUE SIBIICHUS, UCTIONB3Ys (PU3HMUECKHE
BEJIMYUHBI (CpEHSSI 1 MTHOBEHHAs! CKOPOCTh TeJjla MPU HEPABHOMEPHOM JIBU)KCHUH,
YCKOpEHHE, IEpeMeIeHUe, MyTh, YTJIOBasi CKOPOCTh, CHUJIa TPEHUS, CUJla YIIPYTOCTH,
cuJia TSDKECTH, YCKOpeHHe CBOOOJHOTO NaJeHusl, BEC TeJa, UMITYJIbC Tella, UMITYJIbC
CHUJIBI, MEXaHWYeCcKasi paboTa U MOIIIHOCTb, MOTEHIINANIbHAS SHEPTHUS TeJa, MOIHATOTO
HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHIIMATIbHASI SHEPTHUS CKATON MPYKUHBI,
KHUHETUYECKas SHEepPrusl, MOJIHAsI MEXaHUYECKast SHEPTusl, IEPUOJI U YaCTOTa
KoJieOaHu, IJIMHA BOJHBI, TPOMKOCTB 3BYyKa W BBICOTa TOHA, CKOPOCTh CBETA,
MOKAa3aTelb IPEIOMJIEHHUS CPE/Ibl), IPU OMUCAHUU MTPABUIIBHO TPAKTOBATH



(pM3HYECKHUI CMBICI UCIIOJIb3YyEMbIX BEIMUMH, 0003HAUEHMS U €IUHULBI (PU3NIECKUX
BEJIMYMH, HAXOAUTH (POPMYIIBI, CBSI3bIBAIOIIUE JAHHYIO (PU3UUECKYIO BEIMUUHY C
JIPYTMMH BeIMYMHAMU, CTPOUTH IPaPUKU N3YUEHHBIX 3aBUCUMOCTEHN (PU3UUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKHE SIBJICHUS U MTPOLIECCHI, UCTIONB3YsI 3aKOH
COXPAaHEHMsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUII CYIIEPIIO3ULIUN CHUII,
MPUHIMI OTHOCUTENbHOCTH ["anunes, 3akoHpl Hpr0TOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPEIOMIICHUSI CBETA, 3aKOHBI COXPAHECHHUS
3apsI0BOTO U MAacCOBOTO YKCEN MPHU SAEPHBIX PEAKIUSIX, IPU S3TOM J1aBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3alUCHIBATH €I0 MaTEMaTHUYECKOE BHIPAKEHUE;
OO0BSCHATH (PU3UUECKHE MPOIIECCHl U CBOMCTBA TEJl, B TOM YHCIIe U B KOHTEKCTE
CUTYyallUl PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIIAT
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX II1aroB C
Onopoi Ha 2—3 U3y4YEHHBIX CBOICTBA (PU3NUYECKUX SBICHUH, PU3NUECKUX 3aKOHOB
WJI 3aKOHOMEPHOCTEM;

pemath pacu€THble 3a7a4 (OMUpAIOUIUECs Ha CUCTeMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE
aHaJM3a YCJIOBHS 33Ja4d 3aMHUCHIBATh KPATKOE YCIOBHE, BBISBISATH HEJJOCTAIOIINE UITH
M30BITOYHBIC JJAHHBIC, BEIOUPATH 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE JJIs PEIICHUS,
MPOBOJUTH PACUETHI U OLIEHUBATh PEATMCTUYHOCTD MMOJTYYEHHOTO 3HAUECHUS
(hU3UIECKON BEITMYUHBI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHU (PU3NUIECKUX
METO/I0B, UCTIOJIb3Ysl OMMCAaHNe UCCIEA0BAHUS, BBIJCIATH IPOBEPSIEMOE
IIPEATIONIOKEHUE, OLIEHUBATh IPABWIIBHOCTD NOPSIKA ITPOBEIECHUS UCCIIEI0BaHNUA,
JIeN1aTh BBIBO/IbI, HHTEPIIPETUPOBATh PE3YyIbTaThl HAOIIOACHHUM U OTIBITOB;

MIPOBOJIUTH OIBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SBJICHUN WIN (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HeloToHA, 3aKOHA COXPAHEHMSI SHEPIHH, 3aBUCUMOCTD
nepuoja KoyiedaHui Npy>XMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI
Y HE3aBUCHMOCTH OT aMIUTUTYBl MAJIbIX KOJIEOaHUN, TPSIMOJIMHEITHOE
pacmpocTpaHEeHHUE CBETa, Pa3ioKeHUe 0eI0ro CBeTa B CIEKTP, U3Y4YE€HHE CBOUCTB
M300pakeHus B TIIOCKOM 3epKalie M CBOMCTB M300pakeHHsI MpeMeTa B COOMparoIen
JMH3€E, HA0II0ICHUE CIUIOUIHBIX U JIMHEHYAThIX CIIEKTPOB H3JIY4YEHHUs):
CaMOCTOSITEIbHO COOUpaTh YCTAaHOBKY U3 M30BITOYHOrO Ha0Opa 060pyI0BaHUS,
OIMMCHIBATH XOJ OIbITa U €r0 PE3YJIbTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHHMIA, OTIpeNIesisl CpeIHee
3HaYeHUe U3MepseMoil BeTnuuHbI ((POKYCHOE paccTossHUE coOUparolel JINH3bI),
000CHOBBIBATH BRIOOP CIIOC00a U3MEpEHUs (M3MEPUTEITHLHOTO IPUOOPa);

IIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUUH C UCIOIb30BaHUEM
IPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHOW CKOPOCTH, IIEpHUoa KojieOaHUl MaTeEMaTHYECKOTO



MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS CBETa OT yIJia MaJCHUS U
yria npejoMIIeHus OT yrila MaJeHus): IJIaHUPOBATh UCCIIE0BAHNE, CAMOCTOSATEIHHO
coOupaTh YCTaHOBKY, (UKCHPOBATH PE3YIbTATHI MOTYUYEHHOMN 3aBUCUMOCTH
(u3NYeCKNX BEIMYUH B BHJIE TAOIHII U TPAPUKOB, JENIATh BBIBOABI IO PE3yIbTaTaM
UCCJIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE H3MEPEHHS (PH3NUECKUX BEINIHH (CPEIHSISI CKOPOCTh H
YCKOpPEHHE Tea MPHU PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOIHOTO MaieHus,
KECTKOCTD MPYKUHBI, KOAPPUIIMEHT TPEHUS CKOJIbKEHUsI, MEXaHHuecKasi paboTa u
MOIITHOCTh, YAaCTOTA M MEPHOA KOJIeOaHU MaTeMaTHIECKOTO U MPYKHHHOTO
MasiTHUKOB, ONITHUYECKAas CHJIa COOMPAIOIICH JTUH3bI, paJHOAKTUBHBIN (OH):
TUIAHUPOBATH U3MEPEHUS, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH
W3MEPEHHUS, CIIEAYS PEI0KEHHON HHCTPYKIINH, BBIYUCIISATH 3HAYCHUE BETUYUHBI U
aHAJIM3UPOBATH MOJIYYCHHBIE PE3YyIbTaThl C YYETOM 3a/IaHHON TOTPEIIHOCTH
U3MEPECHUN;

co0Jr01aTh MpaBUIa TEXHUKU O€30MaCHOCTH TIpHU paboTe ¢ 1abopaTOPHBIM
o0opyaOBaHUEM;

pa3nuyaTh OCHOBHBIC MTPU3HAKY U3YyUEHHBIX (DH3MUECKUX MOJIETICH: MaTepraIbHas
TOYKa, a0COJIIOTHO TBEPIOE TENI0, TOUSUHBIN HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
TJIaHEeTapHask MOJIeTh aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHITUIIBI ACUCTBUS N3YUYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOHCTB C ONOPO Ha UX ONMHUCAHMS (B TOM YHCJIIE: CIIUIAOMETP, JATYMKU
TIOJIO’KEHUSI, PACCTOSTHUS M YCKOPEHHMSI, PaKeTa, IXOJIOT, OUYKH, TICPUCKOTI,
¢doToanmapar, ONTUYECKHE CBETOBOIBI, CIIEKTPOCKOII, T03UMETP, Kamepa BunbcoHa),
WCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBICHUIA U HEOOX0IMMbIe GU3HUECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BATh CXEMBI U CXEMATHYHbIE PUCYHKU U3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTEIBHBIX TPHUOOPOB U TEXHOJIOTHUYECKUX MTPOLECCOB IPU PEIICHUH
y4eOHO-TIPAKTUIECKHX 3a71a4, ONTHYECKUE CXEMBI [T TOCTPOCHUS N300pakeHUH B
TUIOCKOM 3epKajie U coOMparomeil TuH3e;

MPUBOJIUTH TPUMEPHI (HAXOIUTh MH(HOPMAIIUIO O IPUMEPaXx ) MPaAKTUIECKOTO
UCTIOIh30BaHMs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOW KM3HH TSI 00€CTICUCHHUS
0€301acHOCTH MPHU OOPALICHUH C TPUOOPAMU U TEXHUUECKUMHU yCTPOHCTBAMH,
COXpaHEHHUS 37I0POBbS U COOJIIO/ICHUS] HOPM YKOJIOTUYECKOTO MTOBEICHUS B
OKPYXKAIOIIIEH Cpee;

OCYILIECTBIIATH MOUCK HH(OpMaIu Gpu3nvecKoro cojepxanus B Untepuere,
CaMOCTOATEIBHO (OPMYITHPYSI TOUCKOBBIN 3aMIPOC, HAXOAUTh ITYTH ONPECIICHUS
JOCTOBEPHOCTH MOIYYSHHON HH()OPMAIIMU Ha OCHOBE UMEIOIINXCS 3SHAHUN U
JIOTIOJTHATEILHBIX UCTOYHUKOB;

UCIIOJIb30BATh MIPH BBHIMOTHEHUH YU€OHBIX 33/laHUN HAYYHO-TIONYJISPHYIO JINTEPATYPy
(bu3nYIecKOro co/iepKaHus, CIPaBOYHBIE MaTePHAIIbI, pecypchl ceTu MHTepHeT,



BJIAJETh MPUEMaMU KOHCIIEKTUPOBAHMSI TEKCTA, MpeoOpa3oBaHusl MH(OPMALIUH U3
OJTHOM 3HAKOBOH CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMAIIH
13 HECKOJIBKHUX UCTOYHUKOB (PU3HUECKOrO COACPHKAHUS, TyOIMYHO MPEACTABIATD
PE3YJIBTAThI IPOEKTHOM WIIN UCCIIEOBATEIBCKON AEATENBHOCTH, IIPA ITOM IPAMOTHO
MCII0JIb30BATh U3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro paszena (Uu3nKu U
COIIPOBOKJIaTh BBICTYIIJICHHE IIPE3EHTAUEN ¢ yUETOM OCOOCHHOCTEN ay JUTOPHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIACC

JBHIKCHHC H CIoCcO0BI
Cro OnHCcaHHuA

MarepuansHas ToUKa.
Cucrema orcyéra.
OTHOCHTEITBHOCTh
MEXaHHYECKOTO JIBHKCHHS.
PaBHOMepHOE
IPAMOIHHEHHOE IBHXKEHHE.
HeparromepHoe
IPSIMOJIMHEIHOE JIBUXKEHHE.
CpenHsis © MTHOBEHHAsI
CKOPOCTE Tela IpH
HEPaBHOMEPHOM JIBHXKEHHH.
Yekopenue.
PaBHOyCcKOpeHHOE
NpAMONTHHEHHOE JIBUXKEHHE.
CpobogHoe mageHHe.
Onpitel [Mammines.
PaBHOMepHOe IBHKEHHE

IO OKPYXXHOCTH.

Ilepuon u yactora
obpamenus. Jluneiinas u
YITIOBasi CKOPOCTH.

Ne HanmeHoBaHHe Komuuecreo | TlporpammHoe conepixanue | OcHOBHEIE BHJIBI ICATEIBHOCTH 00y4arOIIHXCS
' pasienioB H TeM 4acoB
y4eOHOro npejmera
Pazgen 1. MexannueckHe ABJIeHHS
1.1 | Mexann4eckoe 10 MexaHudeckoe IBHKeHHEe. | AHaIN3 M 00CYK/IEHHE Pa3IMYHEIX TPHMEPOB

MEXaHHYECKOTO JBIKCHH.
O0bcyxIeHHe IpaHHL] IPHMEHHMOCTH MOJIEIH
«MaTepHalbHas TOYKa».

Onucanue MEXaHHYECKOTO JBHIKCHHA
pa3THYHBEIMHE criocobamH (ypaBHeHHe, TabIHIIa,
rpadgHk).

AHaIN3 JKH3HEHHBIX CHTYaLHii, B KOTOPBIX
HPOSIBIIETCS OTHOCHTEIBEHOCTh MEXaHHYECKOro
JBHKCHHS.

Ha0moaenne MexaHHYecKOTO IBHKEHHSA Tela
OTHOCHTEJILHO Pa3HBIX TEll OTCHETA.
CpaBHeHHe NTyTel U TpaeKTOpHIl TBHKEHHS
OJIHOT'O H TOI'O JK€ TeJld OTHOCHTEJILHO PA3HBIX
Ten oTcUETa.

AHann3 TekcTa ['anmHies 06 0THOCHTEIEHOCTH
JBHKCHHS; BEITTOJIHCHHE 3aJaHHII 110 TEKCTY
(CMEBICIIOBOE UTCHHE).

OnpeneneHde cpeqHeil CKOPOCTH CKOMbAKEHH
OpycKa HIM IBH:KCHHSA MIApHKa 10 HAKJIOHHOM
IIOCKOCTH.

Anamiz u obcyxneHHe crocoboB

LenTpocTpeMurensHoe
YCKOpEHHE

NpHOJIMKEHHOTO Olpe/IeIeHHs] MTHOBEHHOH
CKOPOCTH.

OmnpeieneHre CKOPOCTH PaBHOMEPHOTO
IBHXKEHHS (ILapUKa B 3KHIKOCTH, MOJETH
2IEeKTPHIECKOT0 aBTOMOOHIA U T. IL.).
OmnpeneneHre MyTH, HIPOHICHHOTO 34 JaHHBIH
MPOMEXYTOK BPEMEHH, H CKOPOCTH Tella

10 rpaMKy 3aBHCHMOCTH IYTH PABHOMEPHOTO
JIBHKEHUS OT BPEMEHH.

OOcyk/IeHHEe BO3MOKHBIX TIPHHIUTIOB
IelcTBHS IpUOOPOB, HIMEPAIONIHX CKOPOCTE
(cIHIIOMETpOB).

BeluncneHne IyTH H CKOPOCTH IIPH
PaBHOYCKOPEHHOM TIPSMOJIMHEHHOM JIBHKEHHH
Tesa.

Onpezienienye NPOHIEHHOIO IYTH H YCKOPEHHS
IBHXKEHHSA Tella 10 TpaduKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO TIPAMOTHHEHHOTO
IOBHXKEHHSA Tella OT BPEMEHH.

Ipoeepka cunomesvr: eciu

NpU PAGHOYCKOPEHHOM OBUNCEHUU

6e3 HAYAIBHOL CKOPOCMU NYMU OMHOCAMCS
KaK pso HeYéMmHuIX yuces, mo
COOMBEMCMEYIOWUE RPOMENCYMKU GPEMEH
00UHAKOBBL.




Onpezenenye ycKOpeHHs Tella

TIPH PaBHOYCKOPEHHOM JIBHKECHHH

110 HAKIOHHOH TUIOCKOCTH.

HamMepeHue mepHoa U 4acTOTHI 00palieHUsA
Tela Mo OKPYKHOCTH.

OnpezenicHAEe CKOPOCTH PABHOMEPHOIO
JBHKEHHS Tella 110 OKPYKHOCTH.

Permenue 3aa4 Ha onpe/ielieHHe
KHHEMAaTHYECKHUX XapaKTePHCTHK
MEXaHHYECKOTO [IBUKEHHS Pa3THYHBIX BUIOB.
Pacrnosnapanne ¥ NpHOMIDKEHHOE OIMCAHHE
Pa3MYHEIX BUIOB MEXaHHYECKOTO JIBHKEHHUS
B IPUPOJIE U TeXHHUKe (Ha TIpUMepax cBoGOTHO
MaJIAFOIIHX Tel, TBUKCHIS JKHBOTHEIX,
HeBeCHBIX Tell, TPAHCTIOPTHEIX CPe/ICTB H Ap.)

1.2
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IlepgBrrii 3akoH HeroTOHA.
Bropoii 3akoH HetoroHa.
Tpetuii 3akoH HetoroHa.
[TpuHIUN cynepno3HIUI
CHIL

Cuna ynpyrocti. 3aKoH
I'yka. Cuna Tpenus: cuia
TPEHHS CKOJIbIKEHHS, CHIIA
TpeHHs MOKOs, IpyTHe BHIBI
TpPeHHS.

CHIla TSKECTH H 3aKOH
BCEMHPHOI'O TATOTCHHS.

HabmroieH1e 1 o0cyk/JeHHE ONBITOR

C IBHKECHHEM Tella IPH YMEHBIICHHH BIUAHHSA
JPYTHX Tell, PENsTCTBYIOIHX JIBHAKEHHIO.
Amnamus Tekera annnes ¢ onucaHHeM
MBICIICHHOTO DKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIHH;
BLITIOJIHEHHE 3aJlaHHil 10 TEKCTY (CMBICIIOBOE
YTEeHHUe).

ObcykIenre BOSMOKHOCTH BBITTOIHEHHS
3aKOHA HHEPIHH B Pa3THYHEIX CHCTEMaX
oTcuéTa.

HabnroeHre 1 0o0cykIeHHE MEXaHUYECKHX

YckoperHe cBoDOTHOTO
najieHus. [|BH:KeHHe TUIaHeT
Bokpyr Conuna. llepsas
KOCMHYECKas CKOPOCTb.
HeBecoMocTe 1 meperpysku.
PaBHOBecHe MaTepHanbHOI
To4KH. ADCOMOTHO TREPIOE
teno. PapHoBecne TBEpIOIO
Tesla ¢ 3aKpeIUIEHHOI ochio
BparlieHHs. MOMEHT CHIIBL.
HenTp T3KCCTH

SIBTICHHH, IPOMCXOMIAIIHX B CHCTEMe 0TCHETa
«Tenexka» npu eé paBHOMEPHOM

H YCKOPEHHOM JIBHKEHHH OTHOCHTEBEHO
KaOHHeTa (H3HKH.

JlelicTBHA ¢ BEKTOpaMH CHII: BEIIOJNHECHHE
3a/IaHHi 10 CIOKEHHIO H BEIMHUTAHUIO
BEKTOPOB.

Habnronenue u/uiu npoBeieHHE OIIBITOB,
JEeMOHCTPHPYIOLIUX 3aBUCHMOCTD YCKOPEHUS
Tena OT NPHIOKEHHOH K HeMY CHIIBI H Macchl
Tena.

AHaIu3 U 00BACHEHHE ABICHHUIT

¢ MCITONB30BaHHEM BTOpOTo 3akoHa HeloToHa.
Pelenue 3a/1a4 ¢ HCMOJIb30BAHHEM BTOPOro
3akoHa HerOTOHA M NipaBHiIa CIIOMKEHHS CHIL.
OnpejieneHne KECTKOCTH PYKHHBI.

AHanmu3 cuTyaluii, B KOTOpEIX HabmonaroTes
ynpyrue JedopMalni, H X 00bACHECHHE

¢ HCIIONB30BaHHeM 3aKkoHa ['yka.

Pemenne 3a1a4 ¢ HCIOIb30BAHHEM 3aKOHA
Tyka.

HccnenoBanue 3aBHCHMOCTH CHIIBI TPEHHS
CKOJIbAKEHHS OT CHIIbI HOPMAJILHOIO JIaBJICHHSL.
Ob6cyxeHne pe3yIbTaTOB HCCIIETOBAHHS.
OmnpenencHue KodhdHIHEHTa TPCHHA
CKOJL/KCHHS.

H3mepeHue cHIlbl TPEHHUS OKOSL.




Perienne 3anay ¢ ucnonb3opaHueM hopmyiibl
JULSL CHIIBI TPEHHS CKOJIBKEHHSL.

AHanu3 NBIKEHHA TeJl TONBKO IO IeHcTBHEM
CHIIBI TSUKECTH — CBOOOTHOTO TIajIeHHS.
OOBsCHEHHE HE3aBHCUMOCTH YCKOPEHHS
CBOOO/IHOIO TIaJIeHHs OT Macchl TeJia.

OleHka BelIH4HHBI CHIIBI TATOTEHH,
JeiicTBYIOIIEH MEKIY IBYMS TelIaMH

(mms pa3HBIX Macc).

AHamu3 NBIKeHHA HeOeCHBIX Tell

O] AeHCTBHEM CHIIBI TATOTEHHS

(¢ HCTONB30BaHUEM JIOTIOMHHTENBHBIX
WUCTOYHHKOB HH(OpMAIIHAH).

Perienne 3aj/1a4 ¢ HCIOIb30BaHUEM 3aKOHA
BCEMMPHOI'0O TATOTEHHUA H (hOPMYJIbL

JUISL pacuéTa CHITBI TSKECTH.

AHanu3 OpHTHHATBEHOTO TEKCTa,
OIKCHIBAIONIET O NIPOABJICHHS 3aKOHa
BCEMHPHOTO TATOTEHHS; BBIMOITHEHHE 3aTaHHH
0 TEKCTY (CMEICTIOBOE UTCHHE).

Habmonieane 1 00cyK/1eHHE ONBITOB

110 H3MEHECHHIO Beca TEa [IPH YCKOPEHHOM
JIBHKEHHH.

AHalu3 ycloBUii BO3HHKHOBEHHUS HEBECOMOCTH
H MIeperpy3KH.

Perienne 3ana4 Ha onpeie/icHHe Beca Tena

B pa3/IM4HBIX YCIOBHSX.

Anaju3 cuil, AeHcTBYIOUIMX Ha TeJIo,
HOKosIIeecs Ha OIope.
OmnpeneneHre IEHTPA TAKECTH PA3IHIHBIX T

3aKoHBI COXpaHCHHA
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HMmnynec Tena. H3meHeHue
HMITynbca. MMoynec bl
3aKoH cOXpaHEeHH
HMITynbca. PeaktiHBHOE
JIBHIKEHHE.

Mexanndeckas paborta 0
MomHocTh. PaGora cuit
TSSKECTH, YIIPYTOCTH,
Tpenus. CBA3b SHEPTUH H
paboTtel. [loTeHnHaNEHAs
3HEprHs Tena, [MOJHATOTo
HaJl TIOBEPXHOCTBIO 3EMIIH.
IloTennuanbHas sHeprHs
CXKATOH MPYXHUHBL
Kunernueckas sHeprus.
Teopema o KHHeTHUECKOH
SHeprHH. 3aKOH COXpaHeHUS
MeXaHHIeCKOH YHepTriHH

Habnronenne u o0cy:KaeHHE OIBITOB,
JIeMOHCTPHPYIONIUX Hepefady HMITYIbca

NpH B3aUMOJICICTBAM TeJ, 3aKOH COXpaHeHHS
UMITYJIbCA [TPH a0COIOTHO YIIPYIOM M
HEYIIPYroM B3aHMOAEHCTBUH Tell.

AHaIlM3 CUTYallil B OKpYKarolleH JKH3HH

C MCIIOJIb30BAHHEM 3aKOHA COXPaHEHHS
HMITYJIBCA.

PacniosnaBanue ABJICHHS PeaKTHBHOTO
JIBHXKEHHS B IPHPOJIE H TEXHHKe.
TTpuMeHeHHe 3aK0Ha COXpaHEHUs HMITYJIbca
JUISL pacyéTta pe3yIbTaToR B3aHMO/ICHCTBHS Tel
(Ha mpuMepax HeYIPYroro B3aHMoJeHcTBHA,
YIIPYroro HEeHTPaJIbHOIO B3aHMOJICHCTBHS JIBYX
O/THHAKOBBIX Tell, OJTHO H3 KOTOPBIX
HETIOIBHKHO).

Pemmenue 3a1a4 ¢ HCTIONBb30BaHUEM 3aKOHA
cOXpaHeHUs HMITYJIbCa.

Onpenenenne paboThl CHITBI YIIPYTOCTH

NpH TOIBEME TPY3a ¢ HCMOMb30BaHHEM
HETIO/IBHKHOTO H TOJ{BUKHOTO OJIOKOB.
H3amepeHne MOIIHOCTH.

H3mepeHue NOTeHIMAIBHOI SHEPTHH YIPYTO
nedopMHPOBAHHOH HPYKHHEL




HsMepeHie KHHETHYECKOH YHEPTHHA Tella

0 JTHHE TOPMO3HOTO IYTH.
DKCHEepHMEHTATBHOE CPaBHEHHE H3MEHEHHS
NOTEHLHATbHOH H KHHeTHIeCKOH YHepruii Tema
IPH JABHKCHHH 10 HAKIIOHHOH IUIOCKOCTH.
DKcnepUMeHTATBHas POBEPKa 3aKOHA
COXPAHEHUS MEXaHHYCCKOM IHEPrHH

TIpH CBOBOTHOM TIAJICHHH.

[IpumeHeHHe 3aK0HA COXPAHEHHS
MeXaHH4YeCKoH HeprHH JITIA pacuéta
NOTEHLHANLHOH U KUHeTHYecKOH 2Hepruit Tena.
Pemierue 3a1a4 ¢ HCIOIB30BAHHEM 3aKOHA
COXpaHeHH MEeXaHHIEeCKOIl YHeprHH

Hroro no pasneny
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Paznen 2. Mexannueckne KoJ1e0AHHS H BOJTHBI

2.1 | Mexanu4deckue 7 KonebaTensHoe npmxenne. | Habmonenwe xonedanuii moa aelcTBHEM CHIT
Konebanus OCHOBHBIE XapaKTePHCTHKH | TAKECTH U YIIPYTOCTH H 0OHapyKeHHe
KoneOaHHIi: MeprHo/, NOA0OHBIX KoJeOaHHH B OKPYKAIOIIEM MHpE.
Y4acToTa, aMIUTATY/Ia. Amnanu3 KonebaHHit rpy3a Ha HHTH A
Marematuueckuii 1 Ha npyxute. OnpejeieHHe YacTOTbI
NPYKUHHBIH MasgTHHKH. KoJiebaHHuil MaTeMaTHYeCKOT0 H MPYKHHHOTO
IIpeBpamenue sHepruu MafTHHKOB.
npH KonebaTeIbHOM HabnroieHne u 00bsicHeHHEe SABICHHS
JIBIDKCHHH. pe3oHaHca.
3aryxatolue KonebaHus. HccnenoBanue 3aBHCHMOCTH IIepHOA
Brinyxaenusle konebanusa. | koneGaHHH MOABEMIEHHOTO K HHTH Tpy3a
Pesonanc OT JJIHHBI HUTH.
[IpoBepka He3aBHCHMOCTH NEpHOIA KOJIeOaHH I
Tpy3a, MOJBENIEHHOTO K JIEHTE, OT Macchl Tpy3a.
Habmoaenue u obcyx/ieHHe OIBITOB,
JIEMOHCTPHPYIOLIHX 3aBHCHMOCTb LIepHoJia
KoNeOaHMi TIPYKMHHOTO MasTHHKA OT Macchl
rpy3a H )KECTKOCTH IPYKHHBL
[IpuMeHeHHE MaTEMaTHYECKOIO H [IPYKHHHOI'O
MasTHHKOB B KauecTRBe MOJIeJIeH JUTsS OMHCaHUS
KoebaHui B OKpy:KaloleM MHpE.
Pelenue 3a1a4, cBA3aHHBIX ¢ BEIYHCICHHEM
WITH OIeHKOIi 9acTOoTHI (TTepro/ia) KonebaH i
Hzmepenue yexopenusa ce0600H020 nadents
2.2 | MexaHn4eckue 8 MexaHH9ecKHe BOIHBL. OO6HapyKeHHe U aHalH3 BOJHOBBIX SBICHHAN

BOJIHBL. 3BYK

CBolicTBa MEXaHHYECKHX
BonH. IIpogonsHele u
norepeyHsle BOIHEL J{miHa
BOJIHBI H CKOPOCTD €€
pacrpocTpaHeHus.
MexaHHYecKHe BOITHBI

B TBEP/IOM Telle,
CceHCMHYECKHE BOHEL
3Byk. ['poMKOCTB 3BYKa H
BEIcOTa ToHa. OTpakeHHe
3ByKa. MHbpazByk 1
YIIBTPa3ByK

B OKPYMKAIOLEM MHpe.
HabnroneHne pacipocTpaHeHHs NpOJOIbHBIX
W MONepedHbIX BOIH (Ha MOJICTH) U
obOHapy:KeHHe aHAJIOMHYHBIX BHJIOB BOIH

B TIpHpo/Jie (3BYK, BOTIHEI Ha BOJE).
BerducneHHe NIHHBI BOMTHBI H CKOPOCTH
pacnpocTpaHeHHA 3BYKOBLIX BOJH.
DKcllepHMeHTalbHOE ONpe/ieNieHHe IPaHuI]
YaCTOTBI CJIBIIHMBIX 3BYKOBBIX KoJleOaHHIH.
HabnroneHHe 3aBUCHMOCTH BBICOTHI 3BYKA

OT YacTOTHI (B TOM YHCIIE, C HCIOIb30BAHHEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HabmroieHue u 00BICHEHHE ABJICHHSA
aKyCTHYECKOTO pe30HaHca.




AHaJIH3 OPHI'HHAJIBHOI'O TEKCTd, HOCBAIEHHOIO
HCHOJIL30BAHHIO 3BYKa (WIH YIBTPa3ByKa)

B TeXHHUKe (IXONIOKaLus, YIbTPasByK

B MeJIULIHHE U JIp.); BBINOJHEHHE 3aJaHHH

10 TEKCTY (CMBICTIOBOE YTEHHE)

Hroro no pasneny
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Pame.n 3. E)ﬂempomarnnTuoe noJjie H 3JIEKTPOMArHHTHLIE BOTHBI

3.1 | DnexkTpoMarHuTHOE 6 DNeKTpoMarHHTHOE TIONe. [Moctpoenne paccyxeHnH, 060CHOBBIBAIONIHX
none U DNeKTpOMarHHTHBIE BOIHEL. | B3aWMOCBA3b JIEKTPHYECKOTO H MArHHTHOTO
3JIEKTPOMArHUTHEIE CroiicTBa MOJICH.

BOJIHBI 9JICKTPOMAarHUTHBIX BOJIH. DKclepUMEHTAIIbHOE H3YYCHHE CBOHCTB
Ilxana >1eKTPOMArHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM Yucle
BonH. HMcnonszoBanue ¢ TIoMoIIBK MOOHIIBHOTO TenedoHa).
ANEKTPOMarHUTHBIX BOJIH AHaIH3 PeHTIeHOBCKHUX CHUMKOB
JUIsE COTOBOMH CBA3H. Ye/I0BevYecKoro opraHusma.
DJeKTpOMarHUTHAs IPHpoAa | AHAII3 TEKCTOB, OIHCLIBAIOIHX [IPOSBIICHHS
cBera. CKopocTh cBeTa. 2JIEKTPOMArHUTHOI'O U3IIyYEeHHs B IIpUpo/ie:
BonHoBbIe cBoiicTBa cBeTa | JKHBBIE OPTaHH3MBI, H3TY4eHHs HeOeCcHBIX Tell
(CMEBICIIOBOE YTEHHE).
Pacnio3naBaHue U aHaJIN3 pa3/IMYHbIX
MpUMEHEeHHT HIIEKTPOMarHHTHBIX BOJTH
B TEXHHKE.
H3yueHKe BOIHOBBIX CBOHCTB cBeTa.
Pewienue 3aau ¢ ucnonszoBanueM hopmyi
IUISL CKOPOCTH 2JICKTPOMArHHTHBIX BOJIH, JUIMHBI
BOITHBI M 9aCTOTHI CBETa

Hroro no pazneny 6

Paznen 4. CeeToBbie SIBJICHUSA

4.1 | 3akoHb! 6 JIy4epas Mozens ceeta. HaOnronieHre ONBITOB, IEMOHCTPHPYIOLIHX

pacnpocTpaHeHHs
CBeTa

WcTo4HHKH CBETa.
IpsmonuHeiiHoe
pacrpocTpaHeHue cBeTa.
3armenus Conana u JIyHEL
Orpasxenne ceeta. [Lnockoe
3epKasio. 3aKoH OTpakKeHHs
CBETa.

[Mpenomnenue ceTa. 3akoH
npenoMieHus ceeta. [lomHoe
BHYTpEHHEE OTpakeHHe
cBeta. McnonnsoBanue
MOJHOTO BHYTpPEHHEro
OTpasKeHHs B ONITHYECKHX
CBETOBOJAX

ABJICHHE NPSIMOJIMHEHHOIO PaclpocTpaHeH!s
cBeTa (BO3HHKHOBEHHE TeHH U MONYTEHH),

M UX HHTepIIpeTalys ¢ HCIONb30BaHHEM
MOHSATHS CBETOBOTO JIy4a.

O0BbsCHEHHE U MOJIeIIPOBaHHE COTHEYHOTO H
JIYHHOTO 3aTMEHHH.

Hcenenopanue 3aBUCHMOCTH yTJla OTpaXKeHHs
CBETOBOTO IIy4a OT YIJla NaJIecHHs.

H3zydeHne cBoiCTB H300paXkeHHA B IIIOCKOM
3epKale.

Hab6monenue w 00bACHENHE ONBITOB

I0 NONY9eHHI0 H300pakeHHIH B BOTHYTOM H
BHITTYKJIOM 3epKanax. Habmoaerne n
0OBsICHEHHE OIBITOB 10 TIPETIOMIICHUIO CBETa
Ha IPaHuULe Pa3MYHLIX CPEll, B TOM YHCIlE
OIIBITOB € MOJHBIM BHYTPEHHHM OTPaKECHHEM.
Heenenopanue 3aBHCHMOCTH yIla
[peJIoMIIEHHs] OT YIJla [ajleHHsl CBETOBOI'O J1y4a
Ha TPaHHIle «BO3LYX—CTEKIION.
PacnosnaBanue SBIeHHI OTPaKEHHS H
[IPCIOMIICHHS. CBETa B IOBCCIHCBHOMN XKH3HHU.
AHalH3 H 00BsACHEHHE ABJICHHS ONTHYECKOIO
MHpazKa.

Pemenue 3ana4 ¢ HCHOIB30BAHHEM 3aKOHOB
OTpaKCHHS U NpeloMIIcHHUs cBeTa




4.2 | JIuH3BI K ONTHYECKHE 6 Jlunza. Xon nydeii B munze. | [lonyderue nzobpaxeHuii ¢ HoMoONIbO
pHOOpEL Onruyeckas cHcTeMa cobuparolieil H pacceHBarOLICH JIMH3.
(doroanmapara, Mukpockorna | Onpejenerne GoOKYyCHOTo paccTOSHHS H
H Telleckona. I'nas kak ONTHYECKOH cHIIBI coOHparomeil THH3HL.
ONTHYECKAas CHCTEMA. AHanu3 ycTpolcTBa H NIPHHIMIA JIeHCTBHSA
bausopykocts u HEKOTOPBIX OLTHYECKHX NPHOOPOB:
JIATTBHO30PKOCTh (hoToanmapara, MHKpOCKOIIa, TeJIeCKoIa.
Hzydaenne MoJeny riiasa Kak ONTHYECKOM
cUcTeMbl. AHaIIM3 ABJICHHI OJIM30PYKOCTH
W JIATBHO30PKOCTH, TIPHHITHITA JISHCTBHS
OYKOB
4.3 | PaznoxkeHnue deloro 3 Pasnoxenue denoro ceera Habmonenue paziioxeHnus Oenoro ceera
cBeTa B CIIEKTp B criektp. Onbitel HeloTona. | B criektp.
CroxeHHe creKTpanbHbBIX Habmoenre U 00bsSCHEHHE OMBITOB
ugeroB. /lucniepcus ceera I10 [IOJYy4CeHUEO Oeloro cBeTa NpH CIIOKEHHH
CBeTa pa3HbIX 1IBETOB.
[TpoBenenne u oObsiCHEHHE OILITOB
10 BOCIIPHATHIO [1BETa [IPEAMETOR [IPH HX
HAOJII0ICHUY Yepe3 LUBETOBbIE (hHIIBTPBI
(uBeTHBIE OUKH)
Hroro no pasneny 15
Pazaen 5. KpauToBble SBJICHHSA
5.1 | Henyckanue u 4 Onertel Pesepdopaa u O6cyxaenue nenu onbitoB Pesepdopna
MOTTIOIIEHHE CBETa MJIaHeTapHas MofIeNb aTOMa. | Mo HCCIeIOBAHHIO aTOMOB, BRIIBHKEHHE
aTOMOM Mouens atoma bopa. THIIOTE3 O BO3MOXKHBIX PE3yJIbTaTaxX OIBITOB
Henyckanne U MOTNIONICHAE | B 3aBHCUMOCTH OT IIPEIIOIaracMoro CTpOeHH
cBeTa aroMoM. KBaHTEIL. aToMOB, (hOPMYJIHPOBaHUE BBIBOJOB
Jluneiiuartble criekTphbl H3 pe3yJIbTATOR OIILITOB.
O0cyxIcHHEe TPOTHBOPCYHI TIIaHETapHOH
MOJIC]IH aToMa M OCHOBaHHIA JUISl THITOTE3bI
Bopa o craunonapHbIX opOUTaX EKTPOHOB.
HabGumroienre CIUTOMHBIX H THHEHYATBIX
CIEKTPOB U3JIy4CeHHs Pa3/IMYHbIX BELIECTB.
ObbscHeH e JIHHEHYAThIX CIEKTPOB H3JIy4eHHs
5.2 | CrpoeHue aToMHOI0 6 PajnoakruBHocTb. Allbha-, | OBcykIeHHEe BO3MOXNKHBIX MHIIOTE3 O MOJIEIAX

Apa

GeTa- U TaMMa-H3TyIeHUA.
CTpoeHHe aTOMHOIO si/Ipa.
Hyxionnas mozeins
aToMHOTO sAfipa. H3oTomsL
PapnoakrusHblie
npeepamenus. [lepuon
MONypaciajia aTOMHBIX sA/lep

CTpOEHHA ANIpa.

OunpezeneHne cocTaga suep 110 3aJaHHBIM
MACCOBBIM H 3aps/IOBEIM YHCIIAM H

110 TIONOKEHUO B IEPHOJIHYECKOH CHCTEME
3JIEMEHTOB.

AHaJIH3 H3MEHEeHHUs COCTABA A1pa U ero
TIOJIOKEHHS B IEPHOIMYECKOH cHCTeMe

TIpH 0-paJJA0AKTHBHOCTH.

Hccenenoranne TpeKoB o-4acTHL] 110 TOTOBBIM
(ororpadusm.

OG6HapyxeHHe H H3MepeHHe paTHalHOHHOTO
(hoHa © TOMOIIBO 103UMETpPa, OLCHKA eI
HMHTEHCHBHOCTH.

Ananns OHOTOTHYECKHX H3MEHEHHH,
TIPOHCXOMANINX TIO]T IeiiCTBHEM
PaJHOaKTHBHBIX U3IIyUeHUi.
Hcnonp3oBanne paJiHoaKTHBHBIX W3y eHHIT
B MeJIHIHHE




5.3 | AnepHsle peaknun 7 SAnepHble peakunu. 3akoHbl | PellieHHe 3a1a4 ¢ HCIOIB30BaHHEM 3aKOHOB
COXpaHEeHHs 3aps/I0BOTO H COXpaHEHHUS] MACCOBBIX W 3aps/IOBBIX YHCEIl
MAaccOBOIO YHCell DJHeprus | Ha olipe/ie/ieHHe Pe3yJIbTaTOB SepHEIX
CBSI3U aTOMHBIX sziep. CBA3h | peakUuii; aHAIIM3 BO3ZMOKHOCTH HITH
Macchl ¥ SHeprud. Peakuuy | HEBO3MOXKHOCTH SIEPHOI peakiLiH.
CHHTe3a U JICIIeHHS AJiep. OlleHKa SHEPTHH CBA3H SJIEP ¢ HCTIONB30BAHHEM
Herounuku sneprun Conxia | opMyIel DHHINTEHHA.
 3B&3)1. SnepHas OO6cyxIeHHE IePCIICKTHE HCIIONB30BAHUN
sHepreTHka. JlelicTrus YIIPaBIsieMOTO TEPMOSITIEPHOTO CHHTE3a.
pPalHOAKTHBHBIX H3nydeHni | OOCykIeHHE TPEHMYTIIECTB U SKOIOTHYECKUX
Ha KHBbIC OPraHH3MEI 1pobiieM, CBA3aHHBIX ¢ AICPHOI YHEPIreTHKOM
Hroro no pasneny 17

IToBTOpHTEALHO0-0000 AN MOTYIH

IloBTopenue u 9 Cucremarusanus 1 BeinonHenue ydeOHBIX 3a/1aHHi, TpeO yoInX
obobenne obobuieHue peIMeTHOTO JIEMOHCTpAI[HH KOMITIETEHTHOCTEH,
coJlepiKaHHs Kypea COJlepKaHHA U OIIBITa XapaKTepH3YIOUINX eCTeCTBCHHOHAYYHYEO
¢duzmkn 3a 7-9 Kraccel JIeATeIbHOCTH, IpaMOTHOCTB:
NpHOOpeTEHHOr O — TIpUMEHEHUS TTOTYYEHHBIX 3HAHUI
NpH H3Y4EHHH BCero Kypca | JUls HayqHOro oObsicHeHUs (hH3HYECKHX
(u3HKH OCHOBHOTO 00IIero | ABICHHIT B OKpYKalomieil npupoe,
o0pa3zoBaHHui. B [IOBCE/IHEBHOM JKH3HH U BBIABICHHS
[Tonroroeka K OCHOBHOMY (hU3HYIECKHX OCHOB pslla COBPEMEHHEIX
TOCYIapCTBEHHOMY TEXHOJIOTHIA;
IK3aMEHY 110 (u3HUKe — IpUMEHEHUs] OCBOSHHBIX
JUISE OO YHAKOTIHXCA, IKCTIEPHMEHTANBHBIX YMEHHH
BRIOpABITHX HTOT yueOHBIH | s McenenoBanus (hH3MUECKHX ABICHHH,
npenMeT B TOM YHCJIE [1JIs1 IIPOBEPKH FHIIOTE3
M BBISIBJICHHS 3a8KOHOMEPHOCTEH.
PeriieHre pacHETHRIX 3a/1a4, B TOM YHCIIE
Mpe/INONAaraloiHX HCTONh30BaHHe (PHIMTECKHX
MoJielieil i OCHOBAaHHBIX Ha COJIEpKaHHH
PasNHYHBIX pazfenoB Kypea (pU3HKH.
Brinmonnenne u 3aninuTa rpynmnoBkxX HIH
HMHHBHYAILHBIX [IPOEKTOB, CBA3AHHEIX
¢ colepikaHHeM Kypca (GU3HKH
Hroro no pasneny 9
OBUIEE KOJIMYECTBO 102

YACOB I1O [TPOTPAMME




Howmep Hara | ®aktuue HanmenoBanus KosmmuectBo
ypoka 1o cKas YpOKOB
IUIaHy nara
Tema 1 - - JABW)XEHUE TEJI BBJIM3U [IOBEPXHOCTU 3EMJIN U 20
I'PABUTALIMA (20 gacoB)
1 BBoaHBIN HHCTPYKTaX 1O TEXHUKE 0€30MaCHOCTH B KaOWHETE 1
bu3uKy.
[ToBTOpEHKHE OCHOBHBIX MOHATUI U YPAaBHEHUN KUHEMATHKU
MPSIMOJIMHEHHOTO IBUKCHUSI.
2 [ToBTOpEHNE OCHOB TUHAMHKH. 1
3 JIBrokeHue Tena, OpOIIeHHOTO BEPTUKAIBHO BBEPX. 1
4 Pemenue 3aa4 Ha ABUKEHHE TeNa, OPOIIEHHOTO BEPTUKAIBHO 1
BBEPX.
5 JIBmxeHue Tesa, OpOIIeHHOTO0 TOPU30HTAIILHO. 1
6 Pemenue 3anau Ha ABMKEHUE Tesa, OPOIIEHHOTO 1
TOPU30HTAIIBHO.
7 JIBr>keHue Tesa, OpOIIeHHOTO MO YIJIOM K TOPU30HTY. 1
8 Pemenue 3a1a4 Ha ABUKEHHE TeNa, OPOILIEHHOTO MO YTJIOM K 1
TOPU30HTY.

9 JIBIDKEHME Tela 10 OKPY>KHOCTH. 1
10 Pemenue 3a1a4 Ha IBUKEHHE TEJIA IO OKPYKHOCTH. 1
11 Ilepuon u yacrora. 1
12 Pemenue 3amay Ha IEPUOJ] U YACTOTY. 1
13 3akoH BceMHupHOTO TATOTEHMS. 1
14 3aaun Ha 3aK0H BceMupHOro TAroreHusl. 1
15 JIBM>KEHHME NCKYCCTBEHHBIX CITyTHHUKOB 3€MIIH 1
16 ['paBuTanus u Beenennasi. 1
17 3amaun Ha | U 2 KOCMUYECKYIO CKOPOCTb. 1
18 JlaGoparopnas pabota Nel M3yueHue Ten no OKpyKHOCTH. 1
19 Kontponbnas padota Nel o reme /[Bmxenue ten BOM3U 1

MOBCPXHOCTHU 3CMJIN U I'paBUTAL U




20 [ToBTrOopenue 1
Tewma 2 Mexannueckue KoyiebaHusi 1 BOJIHBI 94 9
1 Mexanuueckue KoneOaHusl. 1
2 MasTHuK. XapaKTepUCTHKH KOJIe0aTeIbHOTO IBHKCHHUS. 1
3 [Tepuon konebaHnii MaTEeMaTUYECKOTO MAasITHUKA. 1
4 JlaGopaTtopHnast pabota No2 «M3yueHue kojiebaHUN HUTSIHOTO 1
MasiTHUKa.
5 JlaboparopHuas pabota Ne3 M3yuenue konebaHuit 1
MPYKUHHOTO MasiTHUKA
6 Pemmenue 3a1a4y Ha IBUKEHHE TeENa MO OKPY>KHOCTH. 1
7 ["apMoHnueckue kosebanus. 3aTyxaronme Kojacoanus. 1
Breinyxnennsle kosnebanus. Pesonanc.
8 Bonnossie siBnenus. Jnuna Boanbsl. CkopocThb 1
pacrpocTpaHeHHsI BOJIHBL.
9 KontpomnbHas pabota Ne2 o reme MexaHudeckue KojaeOaHus u 1
BOJTHBI
Tema 3 3ByK 54 5
1 3ByKOBBbIE KoJieOaHus. VICTOUHMKH 3BYKa. 3BYKOBBIE BOJIHBI. 1
CkopocTb 3ByKa.
2 3ByKOBbI€ BOJIHBL. CKOPOCTH 3BYKa. 1
3 BricoTa u TeMOp 3ByKa. OTpaskeHue 3ByKa. IXo. 1
4 OTtpaxkeHnue 3Byka. 9x0. Pe3oHaHC B aKyCTHUKE 1
5 VYbpTpa3Byk U uHGPa3BYK B IPUPOJIE U TEXHUKE. 1
Tema 4 DeKTpOMarHUTHbIE KOJICOAHUs ¥ BOJIHBL. 124 12
1 WMHyKust MarHUTHOTO TIOJIS. 1
2 OIHOpPOAHOE MarHUTHOE 1oJie. MarHUTHBIN MOTOK. 1
3 DNeKTpOMarHuTHast UHIYKIIHUS. 1
4 JlaGopaTtophnast pabota Ne4 «Habmroienue siBieHus 1
AIIEKTPOMATHUTHOM WHIYKIIHH.
5 IlepeMeHHBIN JIEKTPUYECKUH TOK. 1
6 [Tepenaua snexrpudeckoit a3nepruu. Tpanchopmarop 1




7 DNeKTpOMarHUTHOE I10J1e 1
8 DIeKTpOMarHuTHBIE KOJICOaHUsI. 1
9 DJIeKTPOMAarHUTHBIC BOJTHBI 1
10 IIpakTHueckoe MPpUMEHEHHE IIEKTPOMArHeTu3Ma 1
11 Pemenue 3amau 1
12 KontponbHas padota Ne4 o Teme: DIeKTpOMarHUTHBIS 1
KOJIeOaHUs ¥ BOJIHBI.
Tema 5 I'EOMETPUYECKAS OIITUKA (11 gacos) 11
1 Cser. UcTounuku cBeta. Pacripoctpanenue cera B 1
OJIHOPOJIHOM cpefe.
2 Pemenue 3anau no teme «PacnpocTpaneHue cBeta B 1
OJHOPOJHOM Cpeae»
3 Otpaxxenue csera. [1nockoe 3epkaino. 1
4 Pemenue 3a1a4 Ha OCTPOEHNUE N300PAKEHUSI B IITIOCKOM 1
3epKaie
5 IIpenomiienue cBera. 1
6 JlabopaTtopHas padota Ne 5 «HabmrogeHue npenomMiaeHus 1
cBeTa. M3amepenue moka3aTess NpeioMICHHS CTEKIIay.
7 Pemenue 3amau no teme «3aKOHbI T€OMETPUYECKON ONTHKI 1
8 JIuH3HI. 1
JlaGopatopHas pabota Ne 6 «Onpeznenenue GoKycHOT0o
PacCTOSIHUS M ONTHYECKOW CHITBI COOMPAIOIIEH JTMH3BD.
9 N3o0paxeHue, naBaeMoe JTHH30M 1
10 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuoOopkl. 1
11 Konrtponsnas padora Ne5 o teme «I'eomeTpruyeckast ONTUKA» 1
Tema 6 DJIEKTpOMarHuTHas mpupojia ceeta 94 9
1 CkopocTb cBeTa. MeTo/ibl U3MEpEeHUs: CKOPOCTH CBETA. 1
2 Pemenue 3amau mo reme «CKOpOCTh CBETa 1
3 Paznosxenue 6emoro cBera Ha nBeta. {ucnepcus msera. 1
4 WuTepdepeHius BOIH. 1




3) WuTepdepenius 1 BOIHOBBIE CBOMCTBA CBETA. 1
6 Hudpakmus BonH. Judpakums ceera. 1
7 [TonepeyHOCTh CBETOBBIX BOJH. DJIEKTPOMAarHUTHAS IPUPOAA 1
CBeTa.
8 Pemenue 3anay no Teme «3JIEKTPOMarHUTHAs MIPUPO/IA CBETA» 1
9 KonTponbHas padora 6 o Tema JneKTpoMarHuTHas Ipupo/ia 1
cBeTa
Tema 7 KBanrtoBele sBnenus 144 14
1 OnbITHI ¢ KAaTOAHBIMU JIydamMu. OTKPBITUE 3JIEKTPOHA. 1
2 Nznyuenue u ciektpel. KBantoBas runoresa [Tnanka. 1
3 Atom bopa. 1
4 Pemenue 3amnau no reme «KBanrtoBas runoresa [1nanka. Atom 1
Bbopa»
5 PanmoakTuBHOCTE. 1
6 CocraB aTOMHOTO spa. 1
7 JIaGopartopHas pabota Ne 8 «3yueHune 3aKOHOB COXpaHEHUS 1
3apsIIOBOTO M MaCCOBOTO YMCENT B SIIEPHBIX PEAKIUAX T10
dororpadusm coOBITHI AaEPHBIX
8 SlnepHbIe CUITBI U siZICpHBIE PEaKIUH. 1
9 Pemenue 3anau nmo reme «CocraB aTOMHOTO sijipa. SaepHble 1
peaKIm»
10 Jenenue u cuHTE3 AAEP. ATOMHAsA SHEPTETHKA. 1
11 Pemenue 3amau mo teMe «KBaHTOBEIE SIBIIEHUA» 1
12 W3mepenne u3nydeHus - JO3UMETPHSL. 1
13 Ypok moBTOpEeHUE 1
14 KonrtponsHas pabora Ne7 o teme: KBaHTOBBIE sIBIEHUS. 1
Tema 8 CTpoeHue 1 ABOJIOLMS BCEIICHHOMN 64 6
1 Crpykrypa Bcenennoid. 1
2 ®uznueckas npupoaa Connua u 38é31. Ctpoenune ConHeuHoU 1

CHCTCMBEI.




3 CriexTp 2JIeKTPOMarHuTHOTO U3ITyYSHHS 1

4 Poxnenue u 3Bomronug BeeneHHOI. 1

5 CoBpeMeHHbIE METO/IbI UcclieIoBaHusl Beenennon 1

6 O6o6mmaromuii ypok mo teme «CTpoeHre U 3BOTIOIHS 1
Bcenennoi»

Tema 9 [ToBTOpenue 10u 10
1 IToBTOpenue. OCHOBBI KHHEMATUKH 1
2 [ToBTOopenue. OCHOBBI TUHAMUKHI 1
3 [ToBTOopenue. /BuxeHue Ten BOIM3U MOBEPXHOCTH 3EMIIA U 1

rpaBUTAIUS
4 [ToBTopenue. MexaHnuueckue KoineOaHHs U BOJIHBI. 3BYK. 1
3) [ToBTOpEeHHE. DNEKTPOMAarHUTHBIE KOJICOaHMS 1
6 [ToBTOpenue. ['eomeTpryeckas ontuka 1
7 [ToBTOpEHME. DNEKTpOMarHUTHAs MPUPOJIA CBETA 1
8 [ToBropenue. KBanToBbIE sIBIEHUS 1
9 Hrorosas mpoBepoyHas padoTa. 1
10 HToroselii ypox. 1
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