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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3nuke Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBIIEHA Ha
OCHOBE TOJIOKEHUI U TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS Ha 6a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON Tporpammbl, npenactaBieHHBIX B ®I'OC OO0, a Takke ¢ ydé€Trom
dbenepanbHOl pabodeil mporpaMmbl BocliuTaHus u KoHIENIMU mpernogaBanus y4eOHOTro
npeamMera «Pu3nkKay.

Copepkanue  mporpaMMbl 1O  (QU3MKE  HampaBieHO Ha  (opmMupoBaHHe
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH OOYYAIOIIMXCSl U OpTraHU3AlMI0 U3ydeHUs: (PU3uMKU Ha
NeATEeILHOCTHON OCHOBE. B mporpamme 1o (pu3HuKe yIUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeamera B peanusanuu TpedoBanuid ®I'OC OOO K mIaHUPYEMBIM JUYHOCTHBIM U
METalpeJIMETHBIM ~ pe3yjbTaTaM  OOydeHHus, a TakkKe MEXKIPEIMETHbIE  CBSA3U
€CTECTBEHHO-HAYYHBIX yU4E€OHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacHpenesieHue ydeOHOro marepuajia Io
rogaM o0yyeHus (o Kjiaccam), MpeuiaraeT NpUMEPHYIO MOCIEIOBATENbHOCTh U3yUYEHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma mo ¢usuke pa3paboTaHa C LETbI0 OKa3aHUS METOJUYECKOW MOMOIIH
YUUTEIIO B CO3/IaHUH padoyeill MpOrpaMMsl 10 y4eOHOMY MPEAMETY.

dusnka SABISIETCA CUCTEMOOOPA3yIOIMM JJIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, TOCKOJIbKY (DU3WYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB W SIBIICHUH,
U3y4aeMbIX XHUMHUEH, OUoIoTHel, acTpoHOMHeH u pusudeckoil reorpadueil, BHOCUT BKJIAJ
B CCTECTBEHHO-HAYYHYI0 KapTHHY MHUpa, MPEAOCTaBIIeT HamOojee sICHble 00pasiibl
NPUMEHEHHUS HAy4YHOTO METOJla TMO3HAHMUS, TO €CTh CIoco0a MOJYyYEeHHUS JTOCTOBEPHBIX
3HAHUU O MUDE.

Omna w3 THaBHBIX 3a71a4d  (PU3HYECKOro oOpa3oBaHHUS B CTPYKType OOIIero
00pa3zoBaHus COCTOUT B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpeca K
HayKe y 00y4aromuxcs.

N3yyenue ¢u3uku Ha 0a30BOM YpOBHE NPEANOJaraeT OBJAJEHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MUCCJICI0OBAHMS;

e HMHTEPHPETUPOBATH JAHHBIC M HCMOJIb30BATh HAy4YHBIE JOKA3aTEIbCTBA IS
MOJTyYEHHUsI BHIBOJIOB.

[enn m3ydyenus: GU3MKu Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMsI OMPECIICHBI B
Konnenmuu mnpenomaBanusi ydeOHoro mpeamera «®Duszmka» B 00pa3oBaTEIBHBIX
opranuzanusax Poccuiickoit deneparuu, peaqusyomyx OCHOBHBIE 00111e00pa3oBaTebHbBIE
MporpamMMbl, yTBEpXAEHHOW pemeHueM Kommerun MuHHCTEpCTBA  MPOCBEMICHUS
Poccuiickoit @eneparuu (mpotokost oT 3 nexadbps 2019 r. Ne ITK-4BH).

Heian usyyeHus (PpU3UKU:



npuoOpeTeHne HHTEpeca M CTPEMIICHUS OOYyYaroIIMUXCS K HAyYHOMY H3YUYCHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTE;
pa3BUTHE NPEICTABICHUA O HAyYHOM METOJI€ IO3HaHUS W (POpMUPOBAHUE
MCCIIEI0BATEIbCKOTO OTHOIIEHUS K OKPYAOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAy4YHOIO MHPOBO33PEHMSI KakK pe3ysibTaTa HW3Y4EHUsI OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHHE TpEACTAaBICHUH O poiau (U3UKK JUIsI  Pa3BUTHUS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymiell mpodeccuoHalbHON
JeSTEIbHOCTH, CBA3aHHOUW ¢ (DM3HUKOM, MOATOTOBKA K JaJbHEHIlIeMy OOyYEHUIO B
TOM HAIPAaBJICHUU.

JlocTikeHne 3TUX 1enell mporpaMmbl MO ()U3MKE HA YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHMs 00ECIIEYNBAETCS PELUICHUEM CIIEAYIOIINX 3a4a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHHMM BEILECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKHIX, MATHUTHBIX 1 KBAHTOBBIX SBJICHUSX;

NpUOOpPETEHNE YMEHUN ONUCHIBaTh U OOBSACHATH (PU3HUECKHE SIBIICHUA C
UCITOJIb30BAaHUEM TOJIyYCHHBIX 3HAHUN;

OCBOEHHE METOJOB PELICHUS MPOCTEHIINX pacyETHBIX 3a7ad C KCIOJIb30BAHUEM
duznyecKux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BuTHE YyMEHHH HAOIIOAATh NPUPOIHBIC SIBICHHS W BBINOJHATH OMBITHI,
nabopaTopHble padOThl U IKCIIEPUMEHTAIBHBIE UCCIEAOBAHMS C MCIOJb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHpOpMaIueld PU3NIECKOTO COAepKaHUs, BKIIOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUAX (PU3UKM, aHATU3 M KPUTUYECKOE
OlLICHMBaHUE UH(HOPMALINH;

3HAKOMCTBO €O c(depamu npodeccuoHaIbHON JeATebHOCTH, CBSI3aHHBIMU C
(¢u3MKON, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMU Ha JOCTHIKEHMSX
bu3YeCcKO HayKH.

Ha wu3yuenne ¢usuku (0a30BbIH ypOBEHb) Ha YPOBHE OCHOBHOI'O OOMIEro

oOpazoBanus orBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZEJ0), B 8 Kjacce —
68 uacoB (2 wyaca B Hemenmo), B 9 kmacce — 102 wyaca (3 yaca B Hejdenmo).

[Ipennaraemeiii B mporpamMme no (pU3UKe MepeueHb J1abOpaTOpPHBIX PabOT U OMBITOB
HOCHUT PEKOMEHIATeIbHBIN XapaKTep, yUYUTelb JIelaeT BBIOOp MpoBeAeHUs J1a00paTOpHBIX
paboOT W ONBITOB C YYETOM MHIMBUIYAIBHBIX OCOOEHHOCTEH OO0ydYarommxcs, CIUCKa
HKCIIEPUMEHTAIBHBIX 3aJaHHM, MpEeAaraéMbIX B paMKaX OCHOBHOI'O TOCYIapCTBEHHOTO
nK3aMEHa 1o (Pu3HKe.



COJEPXKXAHUME OBYUYEHUA
9 KIIACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe — nBwkeHue.  MarepuanpHas — Touka.  Cucrema  orcuéra.
OTHOCHUTEIIBHOCTE MEXaHUYECKOTO JIBW)KCHUS. PaBHOMEpPHOE IPSMOJIMHEWHOE IBUKCHUE.
HepaBHoMepHOE npsMonuHenHoe ABvkeHUe. CpeaHsas U MTHOBEHHAsl CKOPOCTh Tella IpU
HEPAaBHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe aBmxkeHue. CBoOOAHOE IajeHuUE.
OmnbiTel ['anunes.

PaBHOMepHOE BUXKEHUE 10 OKpYKHOCTH. Ilepuoa u yacrora oOpaiienus. Jluneitnas
Y YTJII0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[lepBbiii 3axk0oH Hprotona. Bropout 3akoH Herotona. Tperuin 3axkoH HproToHa.
[IpyHIMN CyNEepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHMs CKOJIBXEHUS, CHIIa TPEHUS
IIOKOs1, IpyTye BUbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOpEHHE CBOOOJHOIO MaJCHHS.
JBmxkenue maHer BOkpyr CoisHna. IlepBas kocmmueckas ckopocts. HeBecomocts u
IIEpErpy3KH.

PaBHOBecue maTepuanbHON TOUKH. AOGCONIOTHO TBEPAOE Tello. PaBHOBecHe TBEPIOTO
TeJIa C 3aKPEIUIEHHON OChIO BpalleHusi. MOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. U3smenenne nmmynbsca. Mmynibe cuibl. 3aKOH COXPAaHEHHS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckas pabota 1 MouHOCTb. PaboTta cun TskecTu, ynpyroctu, TpeHust. CBs3b
sHepruu U padoTsl. [loTeHnManbHas sHEprus Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3EMIIM.
[loreHumanbHass dHeprus cxkatod npyxkuHbl. KuHernueckas »dsHeprus. Teopema o
KMHETUYECKOW dHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Jemoncmpauuu.

1. HabmroneHne MexaHM4eCcKOoro JBMKEHHS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHUE MyTEN U TPACKTOPHI ABUKEHUS OAHOTO M TOTO XK€ TENa OTHOCUTEIBHO
Pa3HBIX TEJ OTCUYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habmoienue nBM>KEHUs Tea 1o OKPYKHOCTH.

Habmionenne MexaHMUYECKHUX SBJIGHUH, TPOUCXOISAIIMX B CHCTEME OTCYETa
«Tenmexka» mnpu €€ PABHOMEPHOM U YCKOPEHHOM JBWKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS TeJIa OT MacChl TeJla U ACHCTBYIOIIEH HAa HETO CHUJIBI.

8. HaOmroneHne paBeHCTBA CHUJI IPHU B3aMMOJECHCTBUM TEN.

o Uk~ w



9.

10.
11.
12.
13.
14.
15.
16.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHne UMITyJIbCa IIPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.

HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUU MIPU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOM DSHEpPrMM IIpU JBW)KCHUM Tela IOJ JEUCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHnue TpakTa 1Jig pa3roHa U JaJbHEHIIEro paBHOMEPHOTO JIBUKEHUS
IapuKa Uin TeIEKKH.

OmnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WIIM JIBUXKEHUS IapUKa I0
HAKJIOHHOM ITIOCKOCTH.

OmnpeneneHue YCKOpPEHUs Tejla P PaBHOYCKOPEHHOM JIBMKEHUU MO HAKJIOHHOMU
IJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH ITyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM TMPU PABHOYCKOPECHHOM JBIKEHHWU 0O€3 HavallbHON
CKOPOCTH MYTH OTHOCSITCS KakK pPsJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOLIWE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CWJIbI TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMaJbHOIO
JIaBJICHHSI.

Omnpenenenue kodhuIeHTa TPEHUS CKOTBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OnpeneneHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKCHUHM Tejla IO
TOPU30HTATIBHON TOBEPXHOCTH.

Omnpenenenue paboOThl CHIIBI YIIPYTOCTH TMPHU MOABEME Tpy3a C UCIHOJIb30BAHUEM
HETOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS M BOJIHBI.

Konebarensnoe paBukenue. (OCHOBHBIE XapaKTEPUCTUKH KoJeOaHW: TEpHOI,
4acToTa, aMIUIATy1a. MaTeMaTHYeCKuid U NIPYKUHHBIA MasATHUKU. [IpeBpaiienue s3Heprumn
pH K0JIeOATETLHOM JIBHXKEHHH.

3aryxatomue KkoJjieOaHusi. BwiHyxkneHHble kosieOaHus. Pe3zonHanc. MexaHudeckue
BOJIHBI. CBOMCTBAa MeXxaHUYECKHUX BOJIH. [Ipo/101bHBIE U MTONIepeYHbIe BOJIHBI. J[JIMHA BOJTHBI
U CKOpPOCTh €€ pacrpoCcTpaHeHus1. MexXxaHu4eCcKue BOJHbBI B TBEPAOM T, CECMUYECKUE

BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BeicoTa ToHA. OTpaxkeHue 3Byka. UH(]pa3Byk u ynbTpa3ByK.



Jemoncmpayuu.
1. Habmronenue xoneOaHuid T€ MO AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaOmronenue xoneOaHuii rpy3a Ha HUTH U Ha MIPYKUHE.
3. HaOmronenue BbIHYKIEHHBIX KOJIeOaHUI U pe30HaHcA.
4. PacnpocTpaHeHue NpoAOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJACIIN).
5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYCTHYECKHI pe30HaHC.
Jlabopamopnwie pabomul u onvimol.
1. Ompezenenue 4acTOThI U Miepruojia KoyeOaHui MaTeMaTUYECKOro MasTHHUKA.
2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpUOIa KOJIeOaHNUH MOJBEIIEHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.
4. VccrnemoBaHue 3aBHCHMOCTH TEpHOJa KOJIEOAHUNM MPYKUHHOTO MAasiTHUKA OT
Macchl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH TepuojAa KojaebaHui rpysa, MOJABEIICHHOTO K HUTH, OT
Macchl Irpy3a.
6. ONBITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh MEPHOJAA KOJEOAaHUW MPYKUHHOTO
MasiTHUKA OT MACChl IPpy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus cBOOOTHOTO MaJICHUS.
Pazgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHbBIE BOJIHBI.
DJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. IlIkana 3MeKTpOMArHUTHBIX BOJIH. MCHOJIb30BaHHME 3JIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSA3HU.
DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWICTBA CBETA.
Jemoncmpauuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. W3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIbIO MOOMIIBHOTO TeNeoHA.
Pa3nea 11. CBeroBbIe SIBJICHHUS.
JlyueBasg monens cBeta. Microunuku ceeta. [IpsaMoIuHERHOE pacipOCTPAHEHUE CBETA.
3atmenust Connua u JIlynsl. Otpaxenue cBeta. [1mockoe 3epkano. 3aKOH OTpaXKEHHUsI CBETA.
[Ipenomnenue cBera. 3aKOH TIpesnomiieHHs cBeTa. [losiHOEe BHYTpEeHHEE OTpa)kKeHue
cBera. Mcnonb3oBaHuE MOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAX.
JIunza. Xox nywedt B ymH3e. Onthueckas cucrema Qoroamnmnapara, MUKpPOCKOIA U
Teneckona. ['ma3 kak onruueckas cuctemMa. biu3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Genoro ceera B cnektp. Ombitel HptoToHa. CroskeHHE CHEKTPaTbHBIX
uBETOB. /lucnepcus csera.
Jemoncmpayuu.
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[IpssMOIMHENHOE pacpOCTPaHEHNE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBO/.

Xopn jtydeil B coOmparonieit JIMH3e.

XO0J Iy4yelr B pacCeUBAIOIIEH JIMH3E.

[Tosryuenue n300pakeHUi ¢ TOMOILBIO JIMH3.

[TpunHuun aeiicTBus Goroanmnapata, MUKPOCKOIA U TEJIECKOIA.

10. Mojenb riasa.
11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.
12. [TomydyeHue 6e0ro cBETa MpHU CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnwie pabomul u onvimol.

1.
2.

N o u ok

HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIy4a OT yriia MajcHusl.
W3ydeHne xapakTepuCTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO JIy4ya OT yIJia MaJieHus
Ha TPAHUIIE «BO3TyX—CTEKIION.

[Toyyenue n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue (POKYCHOTO PACCTOSHUSI M ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OTBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITHI IO BOCIIPUATHIO IBETA MPEAMETOB MPU WX HAOJIOICHUN Yepe3 IBETOBHIC
GbUIBTPHL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel  Pesepdopna wu mimanerapHas Mozenb artoma. Mogens atoma bopa.
Hcnyckanue u noryomenne ceeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, Oeta- U ramma-uznydeHus. CTpoeHUE aTOMHOTO sjpa.
Hyxinonnas mozenbs atomMHoro sapa. M3orombl. PaguoaktuBHBIE mpeBpaineHud. llepuon
IOJIypacIajia aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiAOBOIO M MACCOBOIO YMCEN. DHEPrus
CBSI3M aTOMHBIX sjaep. CBsI3b MacChl M HSHEpPruM. Peakuum CuHTE3a W JCJICHUA SAEP.
Nctounuku 3Heprun CosHIA U 3BE3.

S nepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX W3IyY€HUN HA )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.

o Uk W N R

CnexTpbl U3ITy4EeHUS U MTOTJIOMIEHNS.

CnexTpsl pa3aIu4HbIX Ia30B.

CnekTp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMINUX U3TYUSHH.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.



Jlabopamopnwie pabomuel u onvimol.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYATBhIX CIIEKTPOB U3ITyYEHHUS.

2. UccnenoBanue TpEeKOB: U3MEPEHUE DHEPIrUU YACTHIBI 110 TOPMO3HOMY IyTH (MO

dboTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPUTEILHO-0000 AU MOAYJIb.

[ToBTOpHUTENHEHO--0000MIAIONNIT  MOIYIh TMpeIHA3HAYeH MJIs CUCTEMaTH3aluu |
0000IIIeHHsT TIPEIMETHOTO COJEPKaHUSI U OMbITa ACATEIBHOCTH, MPUOOPETEHHOTO MPHU
U3Y4YEHUH BCETO Kypca PU3MKH, a TaK¥kKe Ui TOJITOTOBKK K OCHOBHOMY T'OCY/IapCTBEHHOMY
’K3aMeHy 1o (hU3uKe Uil 00yUdaroIuXcsl, BHIOPABIIUX 3TOT yUEOHBIHN MpeMeT.

[Ipy wu3ydeHHMH JAHHOTO MOIYJS PEATU3YIOTCd W CUCTEMATU3UPYIOTCS BHJIbI
NEeSATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCA JOCTH)KEHHE TMPEAMETHBIX U
MeETaIpeIMETHBIX IUTAHUPYEMBIX pE3ynbTaTOB oOyueHus, dopmupyercs
€CTECTBEHHOHAy4YHas TPAaMOTHOCTb. OCBOCHHE HAy4YHBIX METOOB HCCIEIOBAHUS SIBICHUI
OPUPOABl U TEXHUKH, OBJIAJCHHE YMEHUSMU OOBACHATH (PU3NYECKUE SBICHUS, PUMEHSISA
MOJIyYeHHbIE 3HAHMS, pelIaTh 3aJJa4M, B TOM YHCIIE KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP JAHHOIO pas3feia peaau3yercs 3a CUET
TOTr0, YTO OOYYaIOLIMECs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (hU3MUECKHE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM )KU3HH;

UCIOJIb30BaTh HAYYHbIE METOJbl UCCIENOBAHUS (DU3NYECKUX SIBJICHUH, B TOM YHUCIE
JUTSI IPOBEPKH TMIIOTE3 U MOJYYEHHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4YHbIE OCHOBBI Han0oJiee BaKHBIX JTOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHM,
HaIlpUMEP, NPAKTUYECKOTO MCIOJIB30BAHUS PA3JIMYHBIX MCTOYHUKOB SHEPIUH HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B SHEPIHH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yyenue (u3uMKkd Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAaINpaBIECHO Ha

JOCTUKEHHUE JIMYHOCTHBIX, METANpPEJIMETHBIX M  MNPEAMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare uszydeHus (U3MKM HAa YPOBHE OCHOBHOIO oOIero oOpa3oBaHUs Yy

oOyyaromierocs 0y1yT coOpMUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— TPOSIBJICHHE HHTEpeca K MCTOPUM MU COBPEMEHHOMY COCTOSIHHIO POCCHICKON
(bu3nYecKo HayKH;

— [IEHHOCTHOE OTHOIIEHUE K TOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpasKIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTb K AKTHMBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUM (PU3UKY;
— OCO3HAHHUE BAKHOCTU MOPAIbHO--3THYECKUX MPUHLMIOB B ICATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

— BOCHPUSITUE ICTETUYECKUX KadyecTB (PU3WYECKOM Hayku: €€ TapMOHHYHOIO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HAHHME IIEHHOCTH (IU3MYECKOW HAyKHW KaK MOIIHOTO HHCTPYMEHTA ITO3HAHMSI
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIISIIOLIEN KYJIbTYPHI;

— pa3BUTHE HAy4YyHOW JH00O3HATENBHOCTH, MHTEpeca K  HCCIEI0BATEIbCKON
NEATENbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0JIATONOJYyYHS:

— OCO3HaHME LIEHHOCTH 0€30MacHOro 00pasa KW3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BAXKHOCTH MpaBUI OE30MACHOIO IMOBEACHUS Ha TPaHCIOpPTE, Ha J0porax, ¢
AIEKTPUUECKUM U TEIJIOBBIM 000PYI0OBaHUEM B JIOMAIIIHUX YCIOBUSX;

— copMHPOBAaHHOCTh HaBbIKa pedJIEeKCUHU, MPU3HAHWE CBOEro IMpaBa Ha OMIUOKY U
TAKOIO )K€ TpaBa y JIPyroro 4ejl0BeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— QaKTHMBHOE Yy4YacTU€ B PEHICHUUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpTraHW3aIlii, TOpoja, Kpas) TEXHOJOTUYECKOW U COLUAIBLHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCTIE U (PU3NYECKUX 3HAHUM;

— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodheCcCuii, CBSI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

— OpHUEHTAIUsl Ha TIPUMEHEHHE (PU3MUECKUX 3HAHUU IS peIIeHUs 3ajad B 00JacTu
OKpYXalIEd Ccpelnpl, IUIAHUPOBAHMS TIOCTYIIKOB M OIEHKM HX BO3MOXHBIX
NOCJEACTBUN JJIS1 OKPYKAIOLIEH CPEIbI;



e — OCO3HaHHUE TI00aTBFHOTO XapaKTepa KOJIOTMYECKUX Mpo0eM U MyTel nX pelieHus;

o 8) ajanTanuu K U3MEHSIIOLIUMCS YCJIOBHSIM COLMATbHON U MPUPOIHOI Cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICHCTBUHU IPH BHINIOJHEHUH HCCIEIOBAaHUN U TPOEKTOB
¢u3nvecKoil HaIPaBIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JIPYTHX;

e — MOBBIIICHUE YPOBHA CBOCH KOMIIETEHTHOCTH Yepe3 NPAKTUUYECKYIO IEATEIbHOCTD;

e — MOTPeOHOCTH B (POPMHUPOBAHMH HOBBIX 3HAHM, B TOM uucie GOpMyIUpPOBATH UIEH,
HOHSTHS, TUIIOTE3BI O (PU3NYECKHX O0BEKTAX U SBJICHUSX;

e — OCO3HaHUE Ae(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

e — IUTAHMPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHNUN HOBBIX (PHU3UUECKUX 3HAHUM;

e — CTpeMJICHHE aHaJIM3UPOBAaTh M BBIABIATH B3aUMOCBS3H MPHUPOABI, OOIECTBA H
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NIECKUX 3HAHUIA;

e — OIICHKA CBOUX JICHCTBUH C Y4ETOM BIMSHHS Ha OKPY)KAIOIIYIO CPEIy, BO3ZMOKHBIX
rJ100aJIbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUss NporpaMmbl MO (PU3MKE HAa ypPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi y oOyuaromierocsi OyayT c(pOpMUpPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIONINE TMO3HABATEJIbHBIC YHUBEPCAJIbHBIE YYEOHbIC JEUCTBUS, KOMMYHHKATUBHBIE
yYHUBEpCaIbHbIC yUeOHBIEC IEUCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHUN);

e YCTaHABIWBATh CYIIECTBEHHBIM TMpPHU3HAK KJIACCU(PUKAIIMM, OCHOBAHHS ISt
000011IeHNs U CPAaBHEHUSI,;

e BBISBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paCCMaTPUBAEMBIX (paKTax, JTaHHBIX
¥ HAOJTFOICHHSIX, OTHOCSIINXCS K (PH3NICCKUM SIBICHHSIM;

e BBIABJISITh IPUYMHHO--CJICICTBEHHBIC CBSI3M NP U3YYCHUN (PU3NUECKUX SBICHUA U
MPOIIECCOB, JeNaTh BBIBOJBI C HWCIOJIb30BAaHUEM JCAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3HUECKUX BEJINYUH;

e CaMOCTOSITEJIBHO BBIOMpaTh CHOCOO perieHus ydeOHoH (u3mveckoil 3amayu
(cpaBHEHHME HECKOJBKHMX BapHUAHTOB PEIICHHs, BHIOOP HambOosee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eCTBUA:

e HCIIOJIH30BaTh BOIPOCH! KaK MCCIIEIOBATEILCKU HHCTPYMEHT ITO3HAHUS;

e TMPOBOJWUTH II0 CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3NYEeCKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBIICHUS;



OIICHWBATh Ha MPUMEHHUMOCTh W JOCTOBEPHOCTh WH(OPMAIUIO, MOITYYCHHYIO B
XO0J1€ UCCJIEOBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOATENFHO  (OpMYyTUpOBaTh OOOOIIEHWS W BBIBOJALI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (DU3UYECKUX MPOIIECCOB, a
TAaK)K€ BBIJIBUTATHh TMPEINOJIOKEHUS 00 WX pPa3BUTUM B HOBBIX YCIOBHSIX H
KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3IMYHbIE METO/AbI, HHCTPYMEHTHI M 3alpOChl IPU MOUCKE U OTOOpE
uH(OpMAIUU WIH JJAHHBIX ¢ Y4ETOM MPEITIOKEHHON yueOHOM Ppu3nyeckon 3a1auu;
aHaJIU3UpOBaTh, CUCTEMATHU3UPOBATH M  UHTEPIPETUPOBATH  HUHGOPMAIUIO
Pa3JIMYHBIX BUJOB U (HOPM TMPEACTABIICHHUS;

CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (JOpMY TIPEACTaBICHUS] HHPOPMAIIUKA U
WJUTKOCTPUPOBATH PEIIAEMbIE 3a/1a4H HECIIOXKHBIMU CXEMaMH, HarpaMMaMu, UHOMI
rpaduKoil ¥ ©X KOMOMHALIUSIMHU.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHbIC y‘leﬁﬂble IlCﬁCTBPISI:

B X0Jie 00CYXJEeHHUsl y4eOHOTO Marepuania, pe3ysibTaToB JIA0OPATOPHBIX paldOT H
IPOEKTOB 3aJlaBaTh BONPOCHI MO CYLIECTBY OOCYXKAaeMOW TE€Mbl U BBICKA3bIBAaTh
UJey, HalEJCHHbIE Ha pEIlIEeHUE 3aJaud M NoJJepKaHhe OJaroxkenareabHOCTH
OOIICHMS,

COTIOCTABJIATh CBOHM CYXKIEHHUS C CYXKISHUSMHU JPYTrUX YyYaCTHUKOB [Majora,
OoOHapyXKMBaTh Pa3IM4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJbTAaThl BBINOJIHEHHOTO (PU3MYECKOTIO  OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

MOHMMATh U UCTIOJH30BATh MPEUMYIIIECTBA KOMAHHON M HHINBUyaTbHOU paboThI
IIPU pEUICHUU KOHKPETHOM (U3HIeCcKOon MpoOIeMBbl;

OPUHUMATH 1€JIM COBMECTHOM JIEATENbHOCTH, OpraHU30BBIBATH ICHCTBUS MO €€
JTOCTMKEHHUIO: PACHpeNeNsaTh PO, OOCYXAaTh NPOLECChl H  PE3yIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJHATH CBOKO YacTh PabOTHI, JOCTHTas KaueCTBEHHOTO pe3ysibTara Mo CBOEMY
HANpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;
OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOWIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENTLHO CHPOPMYTHPOBAHHBIM YUACTHUKAMHU B3aMMOCHCTBHSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBIIATH MPOOJIEMBbI B JKM3HEHHBIX W YYEOHBIX CUTYyaIUsX, TPEOYIOMIMX IS
perieHusi GU3NIECKUX 3HAHWM;



OpPUEHTUPOBATHCS B PA3IMYHbBIX MOJAX0JAX MPUHATHSA PELIEHUN (MHIMBHIYyalIbHOE,
INPUHATUE PELICHUS B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );

CaMOCTOSITENIFHO COCTaBIISITh aJTOPUTM peuieHUs (PU3NUecKOr 3aJauu WM TUIaHa
UCCIIEJOBaHMsI C Y4ETOM HMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEJIaraéMble BapUaHThI PELLICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTEJJICKT.

JaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U IPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh MPUYUHBI JTOCTHKEHUS (HEAOCTUIKEHUSI) PE3YJIbTaTOB JIEATEIIbHOCTH,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb (B TOM 4YHCJIE B XOJ BBIIOJHEHUS
(U3MYECKOro MCCIEIOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce0sd Ha MECTO JPYroro 4ejoBeKa B XOJ€ Clopa WM IJUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JIPYroro;

IPU3HAaBaTh CBOE MPaBO Ha OWIMOKY MpHU pEHIeHUH (U3UYECKUX 3a/Jad WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIly 00y4yeHus B 9 Kjiacce npeMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCUYETa, MarepuaibHas TOYKa, TPAEKTOPHS,
OTHOCUTEJIbHOCTh ~ MEXaHMYECKOro  JBWXKeHMs,  naedpopmauus  (ympyras,
IIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb H
Neperpy3ku, LEHTP TSKECTH, A0COIMIOTHO TBEPJIOE TENO, LEHTP TAKECTU TBEPAOTO
Tela, pPaBHOBECHE, MEXaHWYECKHME KOJeOAaHWs W BOJHBI, 3BYK, HH()pa3ByK u
YIIBTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPHl MCIYCKaHUS U MOTJIOUICHUS, ajbda-,
OeTa- ¥ raMMa-U3JIy4eHHs, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

pasnuyaTh siBJIeHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOJIMHENHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWXKEHHE, CBOOOAHOE TaJEeHUE Tell,
PaBHOMEPHOE JIBJKEHHE M0 OKpPY>KHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE
JBUKEHHE, KoJiebaTeIbHOE IBUKEHUE (3aTyXalollle U BhIHYKJACHHbBIE KoJeOaHus),
PE30HAaHC, BOJIHOBOE  JBWKEHWE, OTPAXKEHHWE  3BYyKa, NPSIMOJIMHEWHOE
pacnpoCTpaHEHUE, OTPAXKEHHE U IPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3JIOXKEeHUE OEIOro CBETa B CIIEKTP U CIOKEHUE CIIEKTPAJIbHBIX
LBETOB, JIUCIIEPCUSl CBETa, €CTECTBEHHAs pPaJUOaKTUBHOCTb, BO3HUKHOBEHME



JMHENYATOr0 CMEKTpa M3TYyYEHHUs) TI0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHNUE;

pacro3HaBaTh MPOSBICHWE W3YyYEHHBIX (PU3MUECKHUX SIBICHUN B OKPYKAIOIIEM
Mupe (B TOM uucie (U3MYECKUE SIBJICHHS B MPUPOJE: TPUIMBBI U OTJIMUBBI,
nBwkeHue TutaHeT COJMHEYHOM CHUCTEMBI, PEaKTUBHOE JBUKEHUE SKHUBBIX
OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KWBOTHBIMH, 3€MIICTPSCEHUE, CEHCMUYECKUE
BOJTHBI, ITyHAMH, 3X0, [IBETa TEJ, ONTHYECCKUE SIBJICHUS B MPUPOJIC, OMOTOTHIECKOE
JNEUCTBUE BHUAMMOIO, YJIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOIO M3ITyUYCHUH,
€CTECTBEHHBIN pagUOaKTUBHBIA (OH, KOCMHYECKHE JIy4Hd, pPaJHMOaKTHBHOE
U3ITy4eHHE NPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PATUOAKTUBHBIX HU3IyUYEHHH Ha
OpraHW3M YeJIOBEKa), IPH 3TOM IEPEBOANTH MPAKTUUYCCKYIO 3a7ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHUECKUX SBJICHUIA;

ONKCHIBATh HW3YYCHHBIE CBOWCTBA Tel U (UBUYECKUE SBICHUS, HCIOIb3Ys
dbusznyeckue BENUYMHBI (CpeAHSsT W  MTHOBEHHas CKOPOCTh Teja IIpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPECHHE, TIEPEMEIICHHE, MyTh, YIJIOBas CKOPOCTh,
CWJIa TPEHUs, CHJIa YOPYTOCTH, CUJIA TSHDKECTH, YCKOPEHUE CBOOOJHOTO MaJeHMS,
BEC Tela, UMIYJbC Teja, MMIYJIbC CHUJIbI, MEXaHW4YeCKas padoTa W MOIIHOCTH,
NOTCHIIMANIbHASL  SHEPTUsl Teja, MOJHATOrO HaJ TOBEPXHOCTHIO  3EMIIH,
NOTEHIIMAIbHAS DJHEPTrUs CXKATOW TMPYKUHBI, KUHETHYECKas DHEPrus, IOJHAs
MEeXaHUYeCKas SHEPTHs, TIEPUO M YacToTa KoJieOaHUH, JJIMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTesib MPEOMJIEHUS CPEIbl), TPHU
OMMHMCAHUK TPABUIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIOIb3YEMbIX BEIHYHH,
o0O3HaueHUssT ¥ EAUHUIBI (U3MYECKHX BEJIMYMUH, HAXOAUTh  (OPMYJIBI,
CBSI3BIBAIONIUE JAaHHYIO (PM3UYECKYI0 BETUYUHY C IPYTUMU BEIMYWHAMU, CTPOUTH
rpaduKy U3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTEePU30BaTh CBOWCTBA TeJl, (U3MUECKUE SBJICHUS W IPOIECCHI, UCIOJB3YS
3aKOH COXPAaHEHUS OHEPTrUM, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIIMI
CYTIEpIIO3UIIMU CUJT, IPUHIIUI OTHOCUTENbHOCTHU ["anunes, 3akonsl HploTOHA, 3aK0H
COXpaHEHUS HMMITYJIbCa, 3aKOHBI OTPAXKEHUS M TPEIOMJICHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsAI0BOTO M MACCOBOTO YHUCEN MPHU SAACPHBIX PEAKIUAX, MPU ITOM
JlaBaTh CJIOBECHYIO ()OPMYJIUPOBKY 3aKOHAa M 3alHChIBaTh €r0 MaTEMaTHYECKOe
BBIPKCHHUE;

OOBSACHATHh (PU3NUYECKUE TMPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallMii TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPHYUHHO--
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTHYCCKUX IIIaroB ¢ OMIOPOM Ha
2-3 W3YYCHHBIX CBOWCTBA (U3UYECKUX SBICHUN, (PU3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEW;

pemaTh pacu€THble 3ajaud (ONMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOLINE (PU3NYECKUE BEIUUYUHbBI: HA OCHOBE



aHaNM3a YCJIOBHSI 33Jla4Ml 3alMChIBATh KPATKOE YCIOBHE, BBISBIISATH HEJOCTAIOIIHEC
WM W30BITOYHBIC JaHHBIC, BBIOMpATh 3aKOHBI M (OPMYJIBI, HEOOXOIUMBIE IS
peIieHus, MPOBOAWTh PACUYEThl W OIEHWBATH PEATUCTHYHOCTH IOJYICHHOTO
3HauYeHUA (PU3NYECKON BEITUUHUHBL;

pacrno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MpPU MOMOUIM (PUIUUECKUX
METOJ/IOB, HCIIOJIb3ysl ~ OMHCAHWE WCCICIOBAHUSA, BBUICIATH IPOBEPIEMOE
MIPEAINOJI0KEHNE, OIICHUBATh MPABMWIHBHOCTD MOPSIKA TPOBEICHUS HCCICIOBAHMS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH U OIBITOB;
MPOBOJUTH OMbBITHI MO HAOTIOJEHUIO (PU3MYECKUX SIBICHUN WU (U3HUECKUX
CBOMCTB Tell (M3yuyeHHEe BTOPOro 3akoHa HploTOHA, 3aKOHA COXpAaHEHMs SHEPTUH,
3aBUCUMOCTh TIEpHOAa KOJIeOAaHWH TPYKUHHOTO MAasTHHKA OT MacChl Ipy3a H
KECTKOCTH TPYXUHBI W HE3aBUCUMOCTh OT aMIUTMTYIbl MajbIX KOJICOAHUH,
MPSIMOJIMHEMHOE PACTIPOCTPAHEHHUE CBETA, Pa3jloKeHHE OEeloro cBeTa B CHEKTP,
U3yYCHUE CBOMCTB M300pakeHHsI B IUJIOCKOM 3€pKajie M CBONCTB HM300paKeHHUs
npeaMeTa B coOMparonie JinH3e, HaOII0IeHUE CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIyYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOUHOrO Habopa
o0OpyZOBaHUs, OIMMCHIBATH XOJ ONBITA W €ro pe3yiabTaThl, (OPMYIUPOBATH
BBIBOJIBL;

MPOBOJIUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeessi cpeaHee
3HAUCHUE H3MEepseMOil Benu4uHbl ((POKYCHOE pacCTOsiHHE COOMpArOLEd JIMH3bI),
000CHOBBIBAaTh BBIOOP CI1OCc00a U3MepeHus (M3MEPUTEIHLHOTO MTPUOOPA);

MPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTEN (PM3MUECKUX BEIMYUH C HUCIOIb30BAHUEM
NPSMBIX H3MEpPEHUN (3aBUCUMOCTH IMYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 HavaJdbHOM CKOPOCTH, TMepuoja KojeOaHWil MaTeMaTH4eCKOro
MasTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHS CBETA OT YIJIa MMaICHUS U
yriaa TpeNIoMJICHHS OT  yrjia TajeHus): IJIaHHUpOBaTh  HCCIEIOBaHUE,
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTAThl MOJTYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUJEC TaONHI] U rpaduKOB, IEJaTh BBIBOJIBI
10 pe3yJbTaTaM HCCIeA0BAHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPCHHS (U3MUECKMX BEIWYUH (CPEIHSS CKOPOCTh H
YCKOpEHHE Teja TpPH PaBHOYCKOPEHHOM MABM)KCHHUHU, YCKOpPEHHE CBOOOJIHOTO
najieHus1, )KECTKOCTh MPYKUHBI, KOIDPHUITUEHT TPEHUSI CKOJIBKECHUS, MEXaHUYECKas
paboTa W MOIIHOCTh, YacTOTa W TMEpUoa KOJeOAHW MaTEeMaTUYECKOro W
MPY)KHUHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMpAIOIIEH JIMH3BI, PaJOaKTHBHBIHN
GoH): TIAaHUPOBATh H3MEPEHHs, COOMpATh SKCIEPUMEHTANIBHYIO YCTaHOBKY H
BBITIOJIHATHh U3MEPEHUS, CIACAYS MPEI0KEHHON HHCTPYKITNH, BEIYUCISATH 3HAUCHHE
BEIMYMHBI W aHAJIM3UPOBATh TMOJYYEHHBIE pe3yJIbTaThl C Yy4ETOM 3aJIaHHOMN
IIOrPEMTHOCTH U3MEPEHUN;



coOmoaaTh TpaBWia TEXHUKKM Oe30macHOCTH mpu padoTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIC MPHU3HAKU M3YYCHHBIX (DM3MUECKUX MOJENEH: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPAOE TENIO, TOUEUHBIH MCTOYHUK CBETA, JIyd, TOHKAsl JIMH3A,
IUTAHETapHAsl MOJIEIb aTOMa, HYKJIOHHAsI MOJIEJIb AaTOMHOTO $1/1pa;

XapaKTepU30BaTh MPHUHIMIIBI JCUCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMNOpPOM HAa HMX ONUCAaHUS (B TOM 4YHCIE: CIHIOMETpP, JATYUKU
IOJIOKEHUS, PACCTOSIHUSI U YCKOPEHMs, pakeTa, »3XOJOT, OYKH, I[EPUCKOII,
¢oroanmapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKON, JO3UMETP, Kamepa
Bunscona), ucnosb3yst 3HaHUS O CBOMCTBAX (PM3NYECKUX SIBICHUN U HEOOXOIUMBIE
(du3nYecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IIPOLECCOB IpH
pelIeHnN Yy4eOHO--TIPAKTUYECKUX 3a/lad, ONTUYECKHUE CXEMbI I IMOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

NPUBOAUTH MPUMEPHI (HAXOAUTh HWH(MOpPMALMIO O MpUMEpax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PM3MYECKUX 3HAHMM B MOBCEAHEBHOM KM3HM JUIsl 00ECIEeUEHHUS
0€30MacHOCTH MpH OOpallEHUH C NMPUOOpPAMHM U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHUS 3JI0pOBbS M COOJIIOJIEHUST HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIATh TNOMCK WHGpopmanuu ¢usndeckoro cojepxxanus B HMHTepHere,
CaMOCTOSITENILHO (POPMYIHPYsI MOUCKOBBIM 3ampoc, HAXOAUTh MYTH ONpPEIEICHUs
JIOCTOBEPHOCTH TOJY4YeHHOM HH(OpMalMd Ha OCHOBE HMEIOLIUXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU  BBIMNOJHEHUH YYEOHBIX 3aJaHUM HAyYHO--TIOMYJISPHYIO
JUTEPATYPY (PU3HUECKOTO COAEpMaHUs, CIPABOYHBIE MaTEPHAJIbl, PECYPChl CETH
WuTepHer, Bnaaerb NpuéMaMu KOHCIEKTHPOBAHMSI TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3fgaBaTh COOCTBEHHbIC IHMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(OpMaIMU U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOrO COIEpPKaHUS, MyOJIUYHO
MPEACTABIATh PE3YIbTaThl MPOESKTHON WIJIM MCCIIEIOBATEIBCKOMN ACSTEIbHOCTH, IPU
3TOM TPaMOTHO MCIIOJb30BaTh HM3YYEHHBIM MOHSITUWHBIMN anmapar u3y4aemMoro
pa3nena (U3MKM W CONPOBOXKIATh BBICTYIJICHHME IMpe3eHTalue ¢ y4éTom
0COOEHHOCTEN ayJJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMOACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3pnen 2. Mexanuyeckne KoJe0aHUSA ¥ BOJHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasnery 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPaHECHHS CBETA 6 2 bubmoreia OK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBanToBBI€E SIBJIEHH S
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jl:;n Tema ypoxka Beero Kontposbubie IIpakTnueckue f{l:;:enuﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypenr
MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuorexa [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsIMONIMHENHOE 1 Bbu6moteka LJOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE
nekenue. CpeqHsst © MTHOBEHHas 1
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka HOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue
YCKOpPEHUS TeNa Mpu 1 1 bubmuoteka [IOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBoOomHoe nagenne teil. OIbIT 1
lanunes
PaBHOMEpHOE ABUKEHUE 110 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

okpy>kHocTH. [lepros u yacrora
oOpamenus. JInHeiHas U yriioBas

https://m.edsoo.ru/ff0ael76

CKOpPOCTH
10 LenTpocTpeMUTEnbHOE YCKOPEHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOelicTBYIOIIAs cHUiia https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npyUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyroemu. Saon I'ya im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 Jlaboparopnast pabora «Ornpeznenenne bubnnorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cuua Tperns https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmnorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubnmnoreka HOK
KO3 pHIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrorona. Cuna ynpyroctu. Cuna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEHHS
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bu6muoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrxeHue e

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemenue 3amau mo teme "Cuna
24 TSDKECTH U ?jKOH BCEMUPHOTO bubnnorexa LHOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHON TOYKHU.

26 AOCOIIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
PaBHOBecue TBEp0OTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OCBIO BpAIllCHUS

27 MowmenT cuinsl. LlenTp TspKECTH

98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJLHOH padOTE 11O

29 Tehfe "MexaHquc:))e BI/I)KCEI/IG bubnmorexa [IOK

. s ) https://m.edsoo.ru/ff0b0408
BzanmoneiicrBue ten"
KonTponsHasg paboTta 1o Teme
30 "MexI;HI/IquKfe BIDKEHHE bubnnorexa [JOK
N g ' https://m.edsoo.ru/ffO0b06ec
Bzanmoneiicrue ten"
Nmnynec Tema. UMmynbe cuiiel. 3aKoH
31 co ZHeHI/ISI MMIT I)}C,a Yupyroe u bubmorexa LOK
X .
P ¥ . pyr https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
32 Pemenue 3aia4d nmo reme "3akoH but6mmoreka [IOK

COXPAaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

33 JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunueckasi paboTa U MOITHOCTh https://m.edsoo.ru/Ff0b0agA
PaboTa cHIIbI TSKECTH, CHIIBI bubnuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 3HEpruu U paboTHI.
[ToTenuuanpHas HeprUus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPIUHU B
MEXaHHUKe
40 JlaGopaTopnas pabora «3yuenue bubmmnoreka [HOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €T0 bubmmoreka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonedaHusl. bubmuoreka [IOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasiTHUKU
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/a KojiebaHui OT KeCTKOCTH bubmorexa [TOK
https://m.edsoo.ru/ff0b197a
NPY>KUHBI U MAaCChI Tpy3a»
45 [IpeBparienue sHepruu npu



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MEXaHUUYECKUX KOeOaHUsIX

46

47

48

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIEpUoIa KojebaHui
MPYKUHHOTO MasiTHUKa

JlaGopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJ1a KOJIeOaHMi
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBOMCTBA

MCXaHHMYCCKHUX BOJIH. HpOI[OJ'IBHBIe n
IMOIICPCYHBIC BOJIHBI

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koupepenuus "MexaHnuecKkue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuuyeckue BOJIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHUYECKHI1 pE30HaHC

53

Ypok-koHpepeHnius "YIbTpa3sByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

55

IloaroToBka k KOHTpOJ’IBHOﬁ pa60Te oo

TeMe "3aKOHbI COXpPaHEHHS.
Mexannueckne Kojie0aHust U BOJIHBI"

KonrtponsHas pabora no Teme
"3akoHbI cOXpaHeHus1. Mexanndyeckue

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

Koyie0aHusa M BOJTHBI"

BHGKTpOMaFHI/ITHoe I10JIC.

bu6nmoreka [IOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepenuus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
58
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI1 COTOBOI CBA3H"
Ypok-uccnenosanue "M3yuenue
59 CBI:z)fICTB JIEeK OMaFHI/ITHy;X BOJIH C bubmmorexa [JOK
P " https://m.edsoo.ru/ffOb2c6e
MTOMOIIBI0 MOOUITEHOTO TenedoHa
Penrenue 3amau Ha onpesiencHue
60 YaCTOTHI U JUTUHBI JICKTPOMArHUTHOU
BOJIHBI
DJIeKTpOMAarHuTHAas MPUPOJIA CBETA.
61 Cko OI()ZTL CBeTa BOJ‘III{)O]l:BIe CBOMCTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETa. 3aTMECHHUS bubmorexa LHOK
pacnpoctp ’ https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aK0H OTpa)K€HUs CBETa. 3epKaja.
63 Pemenwie 3a1a4 Ha IpUMECHEHHE bubmmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 IIpenomiienue cBeta. 3aKoH bubmuoteka [IOK
MPEIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
yip P but6mmorekxa [IOK
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUYICCKUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Jlaboparopuas pabota "HMccrnenoanue
3aBUCHMOCTH yTJIa TPEIOMIICHHSI

06 CBETOBOTO JIy4a OT yIJla MaJIeHus Ha
rpaHute "Bo3ayx-crekio""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubnunorexa LIOK
68 Jlun3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenue n3o00pakeHU B JIMH3aX https://m.edsoo.ru/ffob4dda
JlaGopatopHnas pabota "Omnpexnenenue
70 (I)OKyEHOFg pacETo;IHH;I u OiTquCKOﬁ bubmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI coOMpatomei JINH3bI"
7 Ypok-koH(pepeHus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue brbmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "leexTs
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro csera B CIEKT.
74 OmneiTel HetoToHa. Coxenue bubnmnoreka HOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
CBeTa
JlaGopatopnas pabora "OnbITh IO
pa3IoXKEHUIO OENIOro CBeTa B CIEKTP U
but6mmorexa [IOK
75 BOCHPUATHIO [IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTper"

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHtephepenus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve v MOTJIONICHUE CBETa
79 aroMmoM. KBaHTkl. JIuHeiiuaTeie bubmotexa [JOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPhI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro spa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIC IpEBpaIICHUSI. bubnunoreka LIOK
H3oTomsI https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PanuoakTuBHBIC MpeBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Vpok-koHpepernus "PagnoakTUBHEIC
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oJie M)Ie HIUHE bubmorexa [OK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlmepHBIE peakiuy. 3aKOHBI
87 c:x paHeHESI 3aH$1 OBOT'0 ¥ MacCOBOI'0 bubmorexa HOK
P AL https://m.edsoo.ru/ff0c1c58
qyucen
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBantoBsie siBneHus"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KaYCCTBCHHLBIX 3a1a4 110
teme "TeroBbie porecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3314 110
teme "KIIJI[ anekTpoycTtaHOBOK"

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 iIa60paT0pHBIe P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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