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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30oBaHMs COCTAaBIICHA HA
OCHOBE TOJOXXKEHUWH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS HAa 0a30BOM YypOBHE
OCHOBHOHM 00pa3oBaTesibHOM mporpammel, npeacrapieHHbIXx B @I'OC OO0, a takxe ¢
yuérom deaepaibHOi paboueil mporpaMMbl BocnuTanus U KoHuenuuu mnpemnojgaBaHus
yaeOHoro npeamera «Duznkay.

CopepxaHue mporpamMMmMbel 10 (U3MKE HampaBieHO Ha (HOpMHpOBaHUE
€CTECTBEHHOHAaY4YHON I'PaMOTHOCTH 00YYaroUIUXcs U OPraHu3aliio U3y4eHHs] GU3UKU Ha
NEeSITENbHOCTHOW ocHOBe. B mporpamme mno (usuke ydWUTHIBAIOTCS BO3MOXKHOCTHU
yaeOHoro mpeamera B peanuzauuu TpeboBannit PI'OC OOO x mIaHUPYyEMBIM
JUYHOCTHBIM W METANpeIMETHBIM pe3ysbTaTaM OOYYEeHHMs, a TaKkKe MEKIIPEIMETHbBIC
CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TPEAMETOB HA YpPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHUsI.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeAciicHHe y4eOHOTO MaTepuana Io
rojgam o0ydeHwus (o Kjaccam), IpejiaraeT NpUuMEpPHYI0 MOCIE0BATeIbHOCTh U3YUCHHS
TEM, OCHOBaHHYIO Ha JIOTHKE PA3BUTHS IMPEIMETHOTO COACPXKAHHUS U yUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCS.

[Iporpamma mo ¢u3uke paspaboTaHa ¢ IETBIO OKa3aHHs METOJUYECKON MOMOIIH
YUHUTEIIO0 B CO3/IJaHUU paboueli MporpaMMbl IO y4eOHOMY MPEIMETY.

®dwuzuka SBISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTeCTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, MOCKOJIbKY (M3MYECKUE 3aKOHBI JIGKAT B OCHOBE IPOILIECCOB M SIBJICHHU,
U3y4aeMbIX XUMHUEH, Ouoioruel, acTpoHoOMHelW W (Qu3ndeckoil reorpadueil, BHOCUT
BKJIa/I B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPA, MIPEIOCTABISIET HanOoee sicHbIe 00pa3Iibl
NPUMEHEHHs] HAyYHOTO METOJIa MO3HAHUs, TO €CTh CIoco0a MOIYy4YeHHUs! JOCTOBEPHBIX
3HAHUI O MUDE.

OmHa w3 TIaBHBIX 3a7ad  (pu3nyeckoro oOpa3oBaHHS B CTPYKType OOIIero
00pa30BaHUsl COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca
K HayKe Y 00yJaromuxcs.

N3yuenue ¢u3uku Ha 0a30BOM YpOBHE MpPEIIOJaraeT OBJIAJCHHE CIEAYIOUTMMHU
KOMIIETEHTHOCTSMH, XapaKTePU3YIOIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSITH SIBIICHUS;

® OIICHWBAThH M IOHUMATh OCOOCHHOCTH HAyYHOTO MUCCIICJIOBAHUS;

® HHTEPHPETUPOBATHh JAHHBIC W HUCIOJB30BAaTh HAYYHBIC JI0KA3aTEIIbCTBA
JUTSI TIOTYYCHUS BBIBOJIOB.

Lenu u3yyenust GU3MKA Ha YPOBHE OCHOBHOTO OOIEro 00pa3oBaHUs OMpPEIEIICHBI
B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «@Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Poccniickon denepanum, peanusyromux OCHOBHBIE
oOmieo0pa3oBaTeNibHbIE  MPOTpaMMbl,  yTBepkAEHHOW  pemenHuem  Komeruu
MunucrepcrBa npocBetenus Poccuiickoit @eneparuu (mpotokon ot 3 aexadps 2019 r.
Ne TTK4BH).



Henu usyyenus Gpusuku:

e 1puoOpeTeHHEe MHTEpEca U CTPEMJICHUSI 00yJarouMxcsd K HAyYHOMY H3y4YEHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUN O HAay4yHOM METOJe TO3HaHUS U (opMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHEe HAyYHOTO MHPOBO33PEHUSI KaK pe3yJibTaTa HM3YyUYeHHS OCHOB
CTpOEHUS MaTepuu U (yHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHue mpeACTaBICHUN O poiu GUMKU JUIS  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

® pa3BHUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oymaymel mpodeccroHambHON
NESITENbHOCTH, CBSI3aHHOM C (PM3UKOMU, TOJITOTOBKA K JajbHEHIIIEeMy 00YYeHHIO B
ATOM HaIlpaBJICHUU.

JlocTkeHue 3TUX 1efiel MporpaMMbl 10 (U3HUKE Ha YPOBHE OCHOBHOTO OOIIETro

o0Opa3zoBaHusi 00€CTICYMBACTCS PEIICHUEM CIEIYIONINX 3a/1a4.

e [puoOpeTeHHE 3HAHUN O JMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [pUOOpPETEHHE YMEHUM OINUCHIBATH U OOBICHATH (PU3UUECKHE SIBICHUS C
HCIIOJIb30BAHUEM TOTYYCHHBIX 3HAHUMH;

® OCBOCHHME METOJIOB PELICHMS POCTEMIINX PACUETHBIX 3a7a4 C UCIOJIb30BaHUEM
¢du3nyeckux Mojenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

® Dpa3BUTHE YMEHHMI HaOIIOAAaTh NPHUPOAHBIC SBJICHHUS M BBIOJHATH OIBITHI,
nabopaTopHble  pabOThl U JKCHEPUMEHTAJIbHBIE  HCCIEIOBaHUA  C
MCIOJIb30BAHUEM U3MEPUTETBHBIX TIPUOOPOB;

e oOcBOoeHHME NpUEMOB paboThl Cc HHPopMauuend (GU3NUECKOro CoJep:KaHus,
BKJItOYass MHGPOPMALMIO O COBPEMEHHBIX JOCTHKEHUSAX (U3UKH, aHAIU3 U
KPUTUYECKOE OIIEHWBaHUE HH(POPMALINY;

® 3HAaKOMCTBO cO c(epamu Npo(ecCHOHATBHOW NEATEIbHOCTH, CBA3aHHBIMH C
¢u3MKOi, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTM)KCHHUSX
buznueckoi HayKH.

Ha wusydenune ¢usuku (0a30BBI YpPOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro

obpazoBanus oTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENI0), B 8 Kiacce
— 68 uvacoB (2 uaca B Hememwo), B 9 kiacce — 102 uaca (3 waca B Hejenio).

[Ipemmaraemsrii B mporpaMmMe no (pU3HKe MepeueHb JaO0paTOpHBIX PadOT U OMBITOB
HOCHUT PEKOMEH/IaTEIbHBIN XapaKTep, YUUTEINb JAeIaeT BHIOOP MPOBEICHHS
71a00paTOPHBIX PabOT U OMBITOB C YYETOM HHINBUIYATbHBIX OCOOCHHOCTEN
00yJaroNXxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3a/JaHUM, IPeTIaraéMbIX B paMKax
OCHOBHOTO T'OCYJIapCTBEHHOTO



COIEPKAHUE OBYUYEHUSA
9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe  nBUKeHuUe. MarepuanbHas — Touka. Cucrema  OoTcuéra.
OTHOCUTEIBPHOCTP ~ MEXAaHMYECKOrOo  JIBIDKEHHUS. PaBHOMEpHOE  MpsSMOJIMHEHHOE
nemxeHue. HepaBHoMepHOoe mpsiMoiinHelHOe nBHkeHHe. CpenHsii M MIHOBEHHas
CKOPOCTb T€JIa PU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE TpsIMOJIMHEHOE JBIKeHHe. CBOOOIHOE MajcHHE.
OmnbiTel ['anunes.

PaBHOMepHOE JBUXKEHHME 1O OKpyxHocTH. Ilepuog u dacrora oOpalleHus.
Jlunelinas u yrioBasi ckopocTh. LIeHTpocTpeMUuTenpsHOe YCKOPEHHE.

IlepBeiii 3axkoH Hprotona. Bropoit 3akoH Hserorona. Tpermit 3akoH HproTona.
[IpuHUMI Cyneprno3uLUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHUS CKOJIBXKEHHS, CHJia
TPEHUS MOKOS, IPYTUe BUIBI TPEHMUS.

Cuna TAKeCTH M 3aKOH BCEMUPHOT'O TATOTEHHUsSI. Y CKOPEHHE CBOOOJHOTO IMaJeHUSI.
JBwxenne muaner Bokpyr Coinnina. IlepBas kocmuyeckass ckopoctb. HeBecomocTh u
NIEPETPY3KHU.

PaBHOBecue wmatepuanbHOM TOYKH. AOcomOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHOM OChI0 BpanieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tema. M3meHenue wummynbca. Mmnynbc cuiibl. 3aKOH COXpaHEHMS
UMITyJIbCa. PEakTUBHOE NBHKEHHE.

Mexanuueckast pabota U MOIIHOCTb. Pa®oTa cui TskKecTd, ynmpyrocTd, TPEHHS.
Cas13b sHepruu u padoTsl. [loTeHIManbHast 3Heprus Tena, NOJIHATOTO HaJl IOBEPXHOCTHIO
3emud. [loTeHnmanpHas sHeprus cxartou npykuHsl. Knnernueckas sHeprus. Teopema o
KMHETUYECKON PHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Jemoncmpayuu.

1. HaGmroneHne MeXaHMYECKOro [BMKEHHS Tella OTHOCUTENIBHO pa3HbIX Tel

OTCYETA.

2. CpaBHeHHE IyTe€dl W TpAeKTOpPUW JBWKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKCHUS.
HccnenoBanue MpU3HAKOB PAaBHOYCKOPEHHOTO JBUKEHHUS.

HabGmnronenue nBrukeHus Tena 1o OKpyKHOCTH.

HaGmroneHnne MexaHWYeCKUX SBICHHUM, MPOUCXOISIIMX B CHCTEME OTCYETa
«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JABMKEHUH OTHOCHUTEIIBHO
KaOWHeTa (PU3HKHU.

3aBUCUMOCTb YCKOPEHHMsI Te€la OT MAcChl Tea U JEHCTBYIOIIEH Ha HErO CUJIBL.

8. HalGmrogenue paBeHCTBA CUJI PU B3aMMOJIEHCTBUU TEll.
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S.

HN3meHeHue Beca Tena IIpn YCKOPCHHOM JABUKCHUMU.

10.I1lepenaya umMmysbsca IpyU B3aUMOJIECHCTBHH TEN.
11.IIpeoOpa3oBaHus SHEPTUH NIPU B3AUMOJEHCTBUU TEJL.

12. CoxpaHeHue UMIyJibca Ipu HEYIPYroM B3auMOIEHCTBUU.

13. CoxpaHeHue uMIyJbca Ipu abCOMIOTHO YIIPYTroM B3aUMOACHCTBUM.
14. HaGmnroieHue peakTUBHOTO JBUKECHUS.
15. CoxpaHeHue MEXaHUYECKON IHEPTUU MPU CBOOOTHOM IaJICHUU.

16.COXpaHeHI/Ie MEXaHUYECKOMU OHCPIruM IIpH ABMIKCHUHU TCJIa IIOM JICCTBUEM

IIPY>KUHBI.

Jlabopamopnuie padomut u onvimeol.

1.

®

KonctpyupoBanue Tpakra A pa3roHa W JajbHEHIIEr0 pPaBHOMEPHOTO
JIBUKEHUS IIApUKA U TEIEKKH.

Omnpenenenue cpeHel CKOPOCTU CKOJBXKEHHUS OpycKa WM JBMKEHUS LIapuKa
110 HAKJIOHHOW IJIOCKOCTH.

OnpeneneHue yCKOpEHUsS Tella TMPU PABHOYCKOPEHHOM JBM)KEHHHM IIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM NYTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM
JBYO)KEHUU 0€3 HayaJlbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciM MpPU PaBHOYCKOPEHHOM JIBKEHHUU 0€3 HavyallbHOMN
CKOPOCTH IYTH OTHOCATCS KaK psji HEUETHBIX YHUCET, TO COOTBETCTBYIOIIME
POMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CUJIBI HOPMAJIBHOIO
JTaBJICHUSI.

Omnpenenenue ko3P puimeHTa TpeHUs CKOIbKECHHUS.

Ornpenenenue )XECTKOCTU NPYKHUHBI.

Omnpenenenue paboOTHl CHIIBI TPEHHS IMPH PAaBHOMEPHOM JIBIKEHHH Teja IO
TOPU30HTAIIBHON ITOBEPXHOCTH.

10. Onpenenennie pabOTHI CUIIBI YIPYTOCTH MPHU MOIBEME TPy3a C UCTIOIH30BAHUEM

HETIOABMKHOI'0 U IOABMKHOI'O OJIOKOB.

11. I3yyeHue 3aK0HA COXPAHEHUS SHEPTHH.

Paznen 9. Mexanudeckue Kojie0aHMsI M BOJHbI.
KonebatenpHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTHUKH KoJICOAHM: TEpUO,

4acToTa,

aMIuTyna. MaremaTuyeckuii W NpYKMHHBIM MasTHHUKU. IIpeBpamenue

HHEPruM Mpu KoiedaTeIbHOM JBUKEHUU.
3aryxatouie kosebanus. BoiHyxnenHsie xonebanus. Pezonanc. Mexanuueckue

BoaHBI. CBOMCTBA MEXaHUYECKHX BOJIH. HpO)IOJ'H)HBIe U TONCPCUYHBIC BOJIHBI. }IHI/IHa

BOJIHBI M CKOpPOCTHh €€ pacupocCTpaHEHUs. MeXaHWUYEeCKHE BOJIHBI B TBEPIAOM TeElIE,
CElCMHUYECKHUE BOJIHBI.

3Byk. ['pomkocth 3Byka u BbicoTa ToHa. OtpaxeHue 3Byka. HH(PpasByk u
YIIbTPa3BYK.

Jemoncmpayuu.



1. Habmomenue KoneOaHMii Ten TMOA JEHCTBUEM CHJIBI TSDKECTH M CHJIBI
YIPYTOCTH.

Habmronenne konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaG:mroieHre BBIHYKACHHBIX KOJIeOaHNUH U pe30HaHca.

Pacnipoctpanenne mpoA0abHBIX U TIOMEPEYHBIX BOJH (HA MOJEIH).

e wnN

HaGuroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKN PE30HAHC.
Jlabopamopnusie pabomul u onvimel.
1. OmnpeneneHue 4acTOTHI U EpUOIa KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOTHI U TIEpUOa KoJIeOaHUI MPYKMHHOTO MasiTHUKA.
3. HUccnenoBanue 3aBUCHMOCTH MEpHOJa KOJeOaHHUM NMOJIBEIIEHHOTO K HUTH Ipy3a
OT JIJIUHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH TIEpHOJA KOJIeOaHUN MPYXKUHHOTO MAasiTHUKA OT
Macchl Tpy3a.

5. TlpoBepka HE3aBHUCHUMOCTHU IMepuoa KojaebaHui rpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl rpy3a.

6. OmbIThl, IEMOHCTPUPYIOUINE 3aBUCUMOCTb NEpHOAa KOJEOAHMM MPYXKUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. U3mepeHue yckopeHus CBOOOTHOTO Ma/IeHUs.

Paspgen 10. DiieKTpOMarHuTHOE 10J1€ ¥ 3JICKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CaoiicTBa
ANIEKTPOMAarHuTHbIX  BOiH. Illkama  amekTpoMarHUTHBIX  BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CpolicTBa JIEKTPOMarHUTHBIX BOJIH.

2. BoiiHOBBIE CBONCTBA CBETA.

Jlabopamopnuie padomut u onvimeol.

1. W3ydyeHue CBOWCTB OAJIIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOMJIBHOIO

TenedoHa.

Paszpnen 11. CBeToBBIC SIBJICHHS.

JlyueBass mopnenb cBera. Mcrounuku csera. IlpsAMosMHENHOE pacnpoCTpaHEHUE
ceera. 3arMeHuss ConHua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH
OTpaXKeHHsI CBETA.

[Tpennomiienne cBera. 3aKoH IpesloMiIeHHs cBeTa. [lolHOe BHYyTpeHHEe OTpakeHue
cBera. Vcnoap30BaHKe MOJIHOTO BHYTPEHHETO OTPAa)KEHUsI B ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeir B nuH3e. Onrudeckas cucreMa Qoroanmnapara, MEKPOCKONA U
teneckorna. ['11a3 kak ontudeckas cucrema. ban3opykocTs M 1allbHO30PKOCTb.

Pasnoxenue 6enoro ceera B crektp. OnbiTel HhtoToHA. Cr10%KeHUE CIEKTpaIbHbBIX
uBeroB. [{ucniepcus caera.

Jemoncmpayuu.

1. IlpssMonuHelHOE pacCpOCTPAHEHUE CBETA.



OtpakeHue caera.

[Tomyuenue n306paxeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiieHne cBera.

OnTuyeckuil CBETOBOJL.

Xox myuelt B coOuparouei JInH3e.

XoJ JIydeu B pacCEerBaOIIEH JIMH3E.

[TonydyeHne n300pakeHU ¢ TOMOUIBIO JIMH3.

. IIpunuun neficTBus Qoroannapara, MUKPOCKOINA U TEIECKOIA.

10. Mogens rnaza.

11. Pa3noxxeHue 6e10ro cBeTa B CIIEKTP.

© 0N U AW

12.Tlonydenue 6eoro cBeTa Npu CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padomut u onvimol.
1. HccnenoBaHne 3aBHUCUMOCTH yria OTPAXKEHUS CBETOBOIO Jyda OT yria
MaJCHUS.

2. M3ydenue xapakTepHCTHK U300paXeHUsI PEIMETA B INIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHMOCTH yTila MPEIOMJIEHUS CBETOBOIO Jiyya OT YIJia
NAJICHUS HAa TPAHULIE «BO3LyX—CTEKIIO».

4. Tlonyuyenue n300paxeHUI ¢ MOMOIIBIO COOMPAOIIEH JTHUH3HI.

5. Omnpenenenue ¢GOKYCHOTO pAaCCTOSHHMS W ONTUYECKOM CHIIBI COOMparoIiei
JIUH3BL.

6. OmbITHI O Pa3NOKEHUIO OEJIOro CBETa B CIIEKTP.

7. OnbITEl TO BOCHPUATHIO IIBETa TNPEAMETOB IpH HUX HAOMIONEHUU Yepes
I[BETOBBIE (PUIBTPBHI.

Pasnen 12. KBanToBbIe IBJIeHM .

Onwitel  Pe3deppopna u mnanerapHas mojenb aroma. Moxens artoma bopa.
Hcnyckanue u noromenue ceera aroMoM. KBaHThl. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Anbda, 6eTa- U ramma-usnydenus. CTpoeHrue aTOMHOTO sijipa.
Hyxionnas monens atomHoro siapa. M3oronsl. PaguoaktuBHble npeBpaienus. [lepuog
noJiypacraja aTOMHBIX sJep.

SnepHsble peakuuy. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOIO YHMCEINl. JHEPIUs
CBA3M aTOMHBIX sfep. CBsa3b Macchl M dHEpruu. Peakuuum cuHTe3a W JA€NeHUs sAep.
Hcrounuku sHeprun ConHua u 3BE3 L.

Snepnas oHepretuka. JIeHCTBHS pAaJMOAKTUBHBIX M3JIy4EHMM Ha JKUBBIC
OpraHU3MBI.

Jlemoncmpauuu.

CreKTpsl U3IIy4EHUs U MOTJIOLICHUS.

=

CrieKTphl pa3Iu4HbIX ra30B.

CrnekTp Bomopoaa.

Hab6monenue TpexkoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOMIUX U3TYICHHH.

Perucrtpanus uznyyeHust NpUpPOAHBIX MUHEPATIOB U MPOIYKTOB.
Jlabopamopnusie padbomul u onvimel.

e W



1. HaGmroeHre CIUIOUIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccrnenoBanue TpEKOB: U3MEPEHNE SHEPTUU YACTHULIBI [0 TOPMO3HOMY MYTH (11O

¢dotorpadusm).

3. UsmepeHue paanoakTUBHOTO (hoHA.

IHoBTOPHUTENIBHO-0000IAIOIINIA MOAYJIb.

[ToBTOpUTENHHO-0000IAIOMINKA MOJYIb TMpeJHa3HAYeH UIs CUCTeMaTH3aluu U
0000111eHUsI TPEAMETHOIO COAEPKAHUS U OMNBITA JEATEIbHOCTU, TPUOOPETEHHOTO MPHU
U3YYeHHH BCero Kypca (u3uku, a Takke s TMOATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY SK3aMEHY MO (PU3HKE JJIs1 00yUYaroImMnXCsl, BHIOPABIINX 3TOT YUCOHBIN
MpeaIMET.

[Ipy wu3yyeHUM MAAHHOTO MOAYJS PEATUYIOTCA U CUCTEMATHU3UPYIOTCS BUIbI
NESITENIbHOCTH, HAa OCHOBE KOTOPBIX OOECIeurBaeTCs JOCTHXKEHHE TPEIMETHBIX U
MeTanpeIMeTHBIX IUTAHUPYEMBIX pe3yJIbTaToB oOy4deHus, bopmupyercs
€CTECTBEHHOHAay4YHasi TPAaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBACHATH (PU3NYECKUE SBIICHUSA,
MPUMEHSAST TOJIYYEHHbIE 3HAHUSA, pelaTh 3aJayd, B TOM YHCJIE KauyeCTBEHHBbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHUMNIHAIBHO AESATEIbHOCTHBIM XapakTep HJaHHOTO pas3leia peanu3yercs 3a
CYET TOT0, YTO 00YYAIOLIUECS BBIMOIHIIOT 33JaHUs, B KOTOPBIX UM Mpe/iaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PaclO3HaBaTh U HAYYHO OOBSICHATH (PU3UUYECKHUE
SBJICHUS B OKPY’KAIOLIEH IPUPOJIE U TOBCEIHEBHOW JKU3HU;

UCIMOJIb30BaTh HAYUYHBIE METO/IbI UCCIEOBAHMS (PU3NUECKUX SIBJICHUN, B TOM YHCIIE
JUISI IPOBEPKH TUIIOTE3 U MOJYyYEHUSI TEOPETUUECKUX BBHIBOIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HauOojiee BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HanpuMep, MNPAKTUYECKOIO HCIOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DPHEPrUM Ha OCHOBE 3aKOHA IPEBpPALICHUS M COXPAHEHMsI BCEX M3BECTHBIX BHIOB
SHEpPTrUHu.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydenne (u3NKKH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmpaBleHO Ha

JAOCTMIKCHUEC JIMYHOCTHBLIX, MCTAIPCAMCTHBIX MW IMPCAMCTHBIX 06pa30BaT€HBHBIX

pe3yJIbTaTOB.

B pesynbrate mszyueHus (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy

obyyJaromerocs 0yayT copMHPOBaHBI CIASAYIOITUE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOI0 BOCIIMTAHUSA:

- MpOSIBJICHUWE HHTEpEca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON
(bu3nuecKol HayKH;

- LIGHHOCTHOE OTHOUIEHHUE K JOCTHKEHHSIM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 M AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTHMBHOMY Yy4YaCTHUIO B OOCYXJIEHUH OOIIECTBEHHO 3HAYMMBIX M
THYECKUX MpoOJIeM, CBSI3aHHBIX C TMPAKTUYECKHUM TNPUMEHEHHEM JOCTHKEHHUN
buzuKy;

- OCO3HAHUE BAXXHOCTU MOPAJIBHO-ITUYECKHUX MTPUHLIUIIOB B IESITEIIBHOCTH YYEHOTO;
3) 3cTeTHYECKOr0 BOCIIMTAHUSA:

- BOCHPHUATHUE JCTETHUUYECKHX KadyecTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
IIOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI0 MIO3HAHMSA:

- OCO3HAaHME LEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS
MHUpa, OCHOBBI Pa3BUTHS TEXHOJOTUH, BaXKHEHIIIeH COCTABISIONIEH KYIbTYpHI;

- pa3BUTHE HAyYHOH JIOOO3HATEIBHOCTH, HHTEpECa K HCCIEI0BATEIHCKON
NESTEIIBHOCTH;

5) popmupoBaHus KYJIbTYPbI 310POBbSI M SMOLMOHAJIBHOI0 0JIArONOJIYYHs:

- OCO3HaHME IEHHOCTH Oe3omacHOro oOpa3a JKU3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH ITPaBUJI OE€30M1aCHOI0O MOBEJEHUS Ha TPAHCIIOPTE,
Ha 0porax, ¢ 3JeKTPUYECKUM U TEIUIOBBIM 000pY10BaHUEM B JJOMALIHUX YCIOBUSX;



e - c(hopMUPOBAaHHOCTH HaBbIKa pe(dIEeKCHU, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOT0 K€ MpaBa y APYroro 4eI0BeKa;

e 6) TPyZ0BOrO BOCIIUTAHUSA:

® - AaKTMBHOE Yy4yacTHE B pEIICHWU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHONW OpraHu3alluy, ropoja, Kpas) TEXHOJOTHYECKOW U COLMAIBHOM
HaIPaBJIEHHOCTHU, TPEOYIOIIMX B TOM YUCIE U (PU3UUECKUX 3HAHUM;

® - MHTEpEC K MPAKTUUYECKOMY HU3YUEHUIO MPodecChii, CBI3aHHBIX C (U3UKOM;

e 7)I3K0JOrM4e€CKOTr0 BOCIIUTAHUS:

® - OpUEHTalUs Ha MPUMEHEHUE (PU3NYECKUX 3HAHUU JJIs penieHus 3a1ad B 00JacTu
OKpYXaromieil cpeapl, IUIAHUPOBAHHUS TOCTYMKOB M OIEHKH HX BO3MOXKHBIX
MOCJIEICTBUH JJIS OKPYXKAIOIIEH CPeIbl;

® - OCO3HAHHUE I100ATHFHOIO XapaKkTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIICHHUS;

e 8)aganTanyMu K U3MEHSIIOIIUMCS YCJIOBHAM COIUAIBLHON M MPUPOTHOI Cpeabl:

® - MOTPeOHOCTH BO B3aUMOJCHCTBHUU TPH BBINOIHEHUU HCCIIEIOBAHUN U TPOECKTOB
(hu3uYeCKON HAMIPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JeATeITbHOCTb;

e - OTpeOHOCTh B POPMUPOBAHUH HOBBIX 3HAHUU, B TOM YHcCIie (pOpMyYIUpOBAThH UJIEH,
TIOHSTHS, TUTIOTE3bI O PUBUUYECKUX O0BEKTAX U SABIICHUSAX;

® - OCO3HaHHWE JCPUIIMTOB COOCTBEHHBIX 3HAHWUW W KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

® - [JIJAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHNUN HOBBIX (PU3MUECKUX 3HAHUI;

® - CTPEMJICHHE aHAIM3UPOBATh W BBISIBISITH B3aUMOCBSI3M MPHUPOJBI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UYECKUX 3HAHMIA,

® - OLIEHKA CBOMX JIEUCTBUH C y4ETOM BIIMSHHUS HA OKPYKAIOUIYIO CPEAY, BOZMOKHBIX
rJ100aNBbHBIX TTOCIIECTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynmbTaTe OCBOCHHS MpOTrpaMMbl N0 (HU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHusi y oOyuatonierocst 6yayT copMUpOBaHbl MeTanpeIMeTHbIe Pe3yabTaThl,
BKJTIOYAOIINE TTO3HABATEIBHBIC YHUBEPCAIbHBIC YIeOHbIC IEHCTBUS, KOMMYHUKATUBHBIC
YHHUBEpCAJIbHBIE YUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eCTBUSA

ba3oBble JJoruueckue qelMcTBUA:
® BBIABJIATH U XapaKTEPU30BATh CYIECTBEHHBIC MPU3HAKA OOHEKTOB (SIBJIICHHIA);
® YCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KIaCCU(PUKAIIMU, OCHOBAHUS IS
000011IeHsT U CPABHEHMUS;
® BBISBISATh 3aKOHOMEPHOCTH W MPOTHBOPEYHsI B pPacCMaTpPUBAEMBIX (akTax,
JAHHBIX W HAOJIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBJICHUSIM;



BBISIBJIATH IPHYNHHO-CIIEICTBEHHBIE CBS3H MPHU W3YYEHUHU (DU3UUECKUX SIBICHUI
U TPOIECCOB, JeNaTh BBIBOABI C UCIOJB30BAHHEM JEAYKTUBHBIX U
WHIYKTUBHBIX yMO3aKITIOYCHHWH, BBIJBUTAaTh TUIOTE3l O B3aWMOCBA3SIX
(bU3UYECKUX BEITUYMH;

CaMOCTOSITENIbHO BBIOMPATh CHOCOO peleHus ydyeOHoW (u3MUecKon 3anayu
(cpaBHEHHE HECKOJIBKHX BAPHAHTOB PEIICHHS, BHIOOP HanOOJee MOAXOASIIETO C
y4€TOM CaMOCTOSATENBHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble HCCIEA0BATC/IIBCKHUC [leﬁCTBHﬂ:

HCII0JIH30BaTh BOMPOCHI KaK MCCJIEI0BATEIbCKUNA HHCTPYMEHT MTO3HAHMS;
NPOBOAUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOKHBIN
dbuznueckuii SKCIIEpUMEHT, HEOOJIbIIIOE UCCIEOBaHNE (PU3UIECKOTO SIBJICHHUS;
OIICHMBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh MH(POPMAIINIO, MOTYYECHHYIO B
XOJI€ UCCIIEOBAHMSI U IKCIIEPUMEHTA,

CaMOCTOSITENbHO (OpMYyTUPOBaTh OOOOIICHHS M BBIBOJBI IO pe3yJbTaTam
POBEIEHHOTO HAOIIOIEHUS, OTIbITA, UCCIIEI0BAHNUS,

MPOTHO3UPOBATH BO3MOXHOE JlaibHEHIIee pa3BuTHe (PU3UUECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEINOJIOKEHUS 00 HMX pPa3BUTUU B HOBBIX YCJIOBHSX U
KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

OPUMEHSTh Pa3IMYHbIe METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI IIPU MOKUCKE U 0TOOpe
uH(pOpPMALIMU WIH JAHHBIX C Y4ETOM MpeIOKEHHOW y4yeOHOU (uznyeckoit
3aj1auu;

aHAJIM3UPOBATh, CHCTEMaTU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3NIUYHBIX BUJIOB U (HOPM IIPEICTABIICHUS;

CaMOCTOSITEIHHO BBIOUPATh ONTUMAIBHYIO (hOPMY TpeAcTaBlIeHUs HHPOPMAITUT
U WUTIOCTPUPOBATH peIIaeMble 3a7aud HECIOXKHBIMU CXEMaMH, JHarpaMMaMu,
MHOM rpaduKoil U UX KOMOMHALIUSIMH.

KoMMyHuKaTHBHBIC YHHBepCaJIbHbIe YUYeOHbIe 1eiiCTBUA:

B X0/ 00CYXACHUs yueOHOro MaTepuaia, pe3yJiIbTaToB JIa0OPaTOPHBIX paboT U
IPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYHIECTBY 00CYKIa€MOW TeMbI U BBHICKA3bIBAThH
ujiey, HalleJIeHHbIe Ha pellleHue 33/Jaud U MoJiep)KaHue OJaroxenareabHOCTH
OOIICHMS,

COINOCTABJIATh CBOM CYXKJEHHUS C CYXKICHUSMHU JPYTUX YYaCTHMKOB JHAJora,
0oOHapy’KuBaTh pa3iINune U CXOACTBO MMO3ULIUN;

BBIPAKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX;

nyOJIMYHO TMPEACTABISTh PE3YJbTaThl BBINOJHEHHOTO (DU3MYECKOTO OMbITa
(3KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYAJIBHOMN
paboThI IPU pELIEHUU KOHKPETHON (PHU3UUECKON MPOOIEMBIL;

IPUHUMATH L€ COBMECTHOM AESITENbHOCTH, OPraHU30BbIBATh JAEUCTBUS MO €€
JOCTUKEHUIO: PpacClpeAesaTh pojid, O0O0CYXJaTb HPOLECChl M PE3yJIbTaThl
COBMECTHOM paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOCH;



BBIIIOJIHATh CBOIO 4YacThb pPAaOOThI, JOCTHras KayeCTBEHHOTO pe3yJibTaTa I10
CBOEMY HAIIPaBJICHUIO U KOOPAMHUPYS CBOM JAEUCTBUSA C JIPYTMMH YJICHAMH
KOMaHJIbl;

OLICHUWBAaTh KaueCTBO CBOEro BKJaJa B OOLIMM NPOAYKT IO KpPUTEPUSM,
CaMOCTOATENbHO CPOPMYIMPOBAHHBIM YIACTHUKAMU B3aUMOIEHCTBUS.

PerynsiTuBHbIE YHUBepcaJbHbIe YueOHbIe JeiicTBUSA

Camoopranuszanmsi:

BBISIBJISIT MIPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CUTYalMsX, TPEOYHOUIUX IS
penieHns GU3NIeCKUX 3HaAHUM;

OPUEHTUPOBATbCS B pa3NMYHBIX  MOAXOAAaX  MHPHUHATHS  pelIeHUM
(MHIUMBHyaJIbHOE, TPUHATHE PELIEHUs B TpyNNe, MPUHATHE PpelIeHUI
IpYIION);

CaMOCTOSATEIbHO COCTABIISATH AJTOPUTM pelleHus (PU3MUEcCKol 3amaud Wiu
IUIaHA UCCIIEZIOBaHUS C YYETOM HMEIOLUXCS PECYypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apTyMEHTHPOBATH IIpeylaracMble BApUAHTBI PELICHU;

JIeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILEHUE.

CaMOKOHTp()J'IL, AMOIUOHAIbHBIN MHTEJLJIEKT:

JIaBaTh aICKBaTHYIO OLICHKY CUTYAIlMH U MpeAJiaraTh IiaH €€ U3MEHEHUs;
OOBSACHATH MPUUYUHBI JOCTHKEHUS (HEJOCTUKEHUSI) PE3YJIbTATOB JIEATEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHUCJIE€ B XOJ BBINOJHEHUS
(Gu3MYECKOro MCCiIeI0BaHUs WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
U3MEHUBIINXCS CUTYallUl, YCTAHOBJICHHBIX OINOOK, BO3HUKIINX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUAM;

CTaBUThH ce0sl HAa MECTO JPYroro 4ejoBeKa B XOJE Clopa WIH JTUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYIroro;

NpHU3HABaTh CBOE MPAaBO HA OIMIMOKY NpU pelieHHH (U3MYECKUX 3ajad Wiu B
YTBEP)KICHUSAX Ha HAYYHbIE TEMBbI U TaKOE K€ MPaBo IPYyroro.



HNPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 9 KJjacce TMpeAMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

UCMOJIb30BaTh MOHATHUS: CHCTEMa OTCY€Ta, MaTepHalibHAsh TOYKAa, TPAaeKTOpus,
OTHOCHUTEIBHOCTh ~ MEXaHMYECKOro  JBW)KEHHdA, Jjaedopmanus  (ympyras,
IUIACTUYECKasA), TPEHHE, IIEHTPOCTPEMUTEIIFHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3ku, LEHTP TSDKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP THKECTH
TBEPIIOTO Tela, pPAaBHOBECHE, MEXaHWUYECKHWE KOJICOaHWS W BOJHBI, 3BYK,
UHOpPa3ByK W YyIABTPa3BYK,  DJIEKTPOMAarHUTHbIE  BOJIHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh WM JaTbHO30PKOCTH, CHEKTPHI
UCIYCKaHUS M TIOTJIOIEHUs, anb(da, Oera- W ramma-usnydyeHHs,, H30TOIBI,
s7IepHasi JHePTeTHKA;

pa3nuuaTh sABIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOIMHEHHOE
JBW)KCHUE, pAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHHE, CBOOOTHOE TMMaJICHHIE
TEJ, PpAaBHOMEPHOE JBIDKEHHE IO OKPY)XHOCTH, B3aUMOJICHCTBHE Tell,
peaKTHBHOE  JBIDKEHHE, KojeOaTelnbHOE JBIDKEHHWE  (3aTyXaloulue u
BBIHY)KJICHHBIE KOJICOaHus1), pE30HAHC, BOJTHOBOE JBI)KEHUE, OTPAKEHHUE 3BYKA,
NpSMOJIMHENHHOE PacIpOCTpaHEHHEe, OTPAKECHNE M MPEJIOMIICHHE CBETa, MOJTHOE
BHYTpPEHHEE OTPAKEHHE CBETA, pa3iio’KeHHe OeJIoro CBeTa B CIIEKTP M CIOKEHUE
CTIICKTPaJIbHBIX I[BETOB, JHCIEPCHS CBETAa, E€CTECTBEHHAs paJMOAKTUBHOCTH,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa W3Iy4YeHHs]) 1O ONHCAHUIO HX
XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JJaHHOE
¢u3nveckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DPU3MUYECKUX SIBICHHNA B OKPY)KAIOIIEM
mupe (B TOM uucie (U3NYECKHE SBICHUS B MPHUPOJE: MPHIUBBI U OTIHUBBI,
npwkeHre T1uiaHeT COJHEYHOM CHUCTEMbl, PEAaKTUBHOE IBIDKCHHE IKHBBIX



OpPraHU3MOB, BOCIPUATHE 3BYKOB XMBOTHBIMM, 3€MJIETPSACEHUE, CelicMUYECKHUEe
BOJIHBI, I[yHaMH, 53XO0, I[B€Ta TeJ, ONTHYECKUEe SBJICHHUS B IPHUPOJE,
OMOJIOrMYecKoe AEMCTBUE BUAMMOIO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO
U3IYy4eHUH, €CTECTBEHHbI pPaaUOaKTUBHBIM (OH, KOCMHUYECKHE JIyuH,
paZiMOaKTUBHOE U3JyYE€HUE MPUPOJHBIX MUHEPAJIOB, AEHCTBUE paJuOAKTUBHBIX
U3Iy4eHUH Ha OpPraHu3M 4YeJOBEeKa), IPU 3TOM IEPEeBOJUTH MPAKTHUYECKYIO
3aJjayy B y4yeOHYIO, BBIACNATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK)
(bu3nYecKUX SBICHUM;

ONUCHIBATh HM3yYEHHBbIE CBONCTBA Tel U (PU3MUYECKUE SBJICHUS, HCIOJIb3Ys
¢u3nyeckue BeIMYMHBI (CpeaHssi M MIHOBEHHAs CKOPOCTh Tejla IpH
HEPABHOMEPHOM JBUKEHUHM, YCKOpEHHE, IepeMelleHne, IMyThb, YyrioBas
CKOpOCTb, CHJIa TPEHHs, CHJIa YIPYyrocTH, CHUJa TSKECTH, YCKOpEHUe
CBOOOJHOTO MaJIeHus, BEC Tejla, UMITYJIbC Tella, UMIYJIbC CUJIbI, MEXaHHUYECKas
paboTa W MOIIHOCTh, IOTEHIMAJIbHAs DSHEPrusi Tena, TMOAHATOrO Hax
NOBEPXHOCTBbIO ~ 3€MJIM, [OTEHUUAalbHAas DSHEPrHs  CKAaTOM  MPYKHHBI,
KWHETHYECKasi SHEprus, NOJHas MeXaHW4ecKas 3Heprusi, Nepuoj M 4acTora
Kosie0aHui, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA,
nokas3aTelb NpPEIOMJICHHS Cpelibl), NpU ONHMCAHUU TNPABUIBHO TPAKTOBATh
¢u3nueckuid CMBICT HCHOJb3YEMBIX BEJIMYMH, OOO3HAYEHUS U €IUHHULIBI
¢u3nyecKkux  BEIMYMH, HAXOIUTh (OPMYJBI, CBA3BIBAIOLIUE JIAHHYIO
(bu3nYecKyI0 BEIMUYHUHY C APYTMMH BETUYMHAMU, CTPOUTH rpauKu U3YUEHHBIX
3aBUCUMOCTEH (PU3NUECKHUX BEJIINYMH;

XapaKTeprU30BaTh CBOWCTBA Tell, (U3NYECKHE SIBICHUS U MPOLECCHI, UCIOIb3Ys
3aKOH COXPaHEHHs DSHEPrMM, 3aKOH BCEMHPHOIO TATOTEHMs, NPUHLHUII
CyNEepHno3ulUMU CHUJI, MPUHIUI OTHOCUTEIbHOCTU ['ammies, 3akoHbl HpioTOHAa,
3aKOH COXPAaHEHMsI HMIIYJIbCA, 3aKOHBl OTPaXEHUS M IPEIOMIIEHHS CBETa,
3aKOHBI COXPAaHEHHUs 3apsSJ0BOI0 M MAacCOBOTO YHCEN NPU SACPHBIX PEaKIUIX,
Opd 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3allUCBIBATH €ro
MaTeMaTH4eCKOE BBIPAKEHUE;

00BSACHATH (U3MUYECKHUE MPOLIECCHl U CBOMCTBA TN, B TOM YHCIIE U B KOHTEKCTE
CUTYyallud TMPAaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MPUUYMHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 2—3 JIOTUYECKUX I1aroB C ONOPOH
Ha 2-3 U3YyYEHHBIX CBOMCTBA (PU3UYECKUX SIBIICHUH, GU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemarb pacuéTHble 3aJauyd (ONUpArOLIUMeCcss HA CUCTEMY U3 2—3 ypaBHEHHH),
UCTIONB3ySd 3aKOHBI M (OPMYJIbI, CBS3BIBAIOIIME (PU3MUECKHE BETUYMHBI: Ha
OCHOBE aHajJM3a YCJIOBUS 3aJaud 3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH
HEIOCTAINIME WIM H30BITOYHBIC JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIHI,
HEOOXOAMMBbIE I pPEUIeHMs, NPOBOJUTb  pPAacu€éTsl M OLIEHUBATh
PEATUCTUYHOCTh TOTYYEHHOTO 3HAYECHUST (PU3MUECKON BEITHUNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh HPU MOMOLIH (U3NIECKIX
METOJIOB, HCIOJIb3Yys OIMCAaHUE UCCIEIOBAaHUsA, BBLICIATh IPOBEPIEMOE



NpPEIIOoJI0XKEeHHe,  OICHMBATh  MPABWIBHOCTh  TOpPSIKAa  MPOBEICHHUS
UCCIICZIOBaHUS, JIeJIaTh BBIBOJIBI, MHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHUN 1
OTIBITOB;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DM3UYECKUX SBICHUNA WIN (PU3UICCKUX
CBOWMCTB Tel (M3ydyeHHE BTOPOrO 3akoHa HpBIOTOHA, 3aKOHAa COXpaHEHUS
PHEPTUH, 3aBHCHUMOCTh Meprojia KojeOaHUl MPY>KMHHOTO MAasTHHKA OT MAacChI
rpy3a M KECTKOCTH TPYKHHBI M HE3aBUCUMOCTh OT AaMIUTUTYJbI MaJIbIX
KOJICOaHWH, TPSMOJIMHEHHOE PpacIpOCTpaHEHHE CBETA, PAa3JIOKEHUE OEIoro
CBETa B CIEKTP, U3yUYEHUE CBOWCTB N300paKEHHUS B INIOCKOM 3€PKajie U CBOHCTB
nU300pakeHUsl TIpeAMeTa B coOMparoliel JIMH3e, HaONIOJCHUE CIUIONIHBIX H
JMHEWYATHIX CHEKTPOB M3IYUYCHHsS): CAMOCTOSTENFHO COOMpAaTh YCTaHOBKY W3
U30BITOYHOTO Habopa 000pyIOBaHHMSI, OMUCHIBATH XOJ OIBITA M €T0 PE3YJIbTaThl,
bopMynupOBaTh BHIBOIBI;

NPOBOJUTh TPH HEOOXOJUMOCTH CEPHIO TPSMBIX W3MEPEHHH, OMpeaesss
CpeqHee  3HAUYCHUE  UW3MepseMod  BenuuumHbl  ((oKycHOe — paccTosiHHe
cobmparommeii  1MH3BI), O0OOCHOBBIBaTH  BBIOOpP  crmocoba  W3MEpeHUus
(M3MepuUTEIHLHOTO MPUOOopa);

NPOBOJIUTh  HWCCIEAOBAHWE  3aBHCUMOCTEH  (PU3MUECKHX  BEIHYUH  C
UCIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH (3aBUCHUMOCTb MYTH OT BpPEMEHHU IPHU
PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HayalbHOM CKOPOCTH, MEpuojaa KojeOaHui
MaTEMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTU YIJIa OTPAKCHHS
CBETa OT yIJa MajeHus W yriia MpeJoOMJICHHUS OT yria TMaJeHus): TUIAHUPOBaTh
UCCJIEIOBAaHUE,  CAMOCTOSITEIbHO  COOMpaTh  YCTAaHOBKY, (UKCHPOBATh
pE3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIMYUH B BUAC TAOJIHIl U
rpaduKOB, 1e1aTh BEIBOJIBI IO PE3YIbTaTaM HUCCIICIOBAHNUS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NICCKUX BEIUYHH (CPETHSST CKOPOCTh U
YCKOpPEHHE Teja MpU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOpPEHHE CBOOOIHOTO
najicHusl, JKECTKOCTh TPYXHUHBI, KOIPQPUIMEHT TPEHUS  CKOJIBKEHUS,
MexaHudeckas paboTa W MOIIHOCTb, YacToTa U TMEpHoJ KoJjeOaHui
MaTeMaTHYEeCKOTO M MPY)KHHHOTO MasTHUKOB, ONTHYECKasl CHIa COOMpAIOIICH
JWH3BI, PAgUOAaKTUBHBIM  (POH): TJIaHWpPOBATh HW3MEpPEeHHs, coOupaTh
OKCIEPUMEHTAIBHYIO  YCTAHOBKY W  BBINOJHATH  WM3MEPEHUs,  CIeays
NPE/UI0KEHHOW MHCTPYKIIMH, BEIYUCIISATh 3HAYCHUE BETUYUHBI U aHAJTM3UPOBATh
MOJYYCHHBIE PE3YNIbTAThl C YIETOM 3a/IaHHOM MOTPEITHOCTH H3MEPEHUH;
coOmoiaTh MpaBWiIa TEXHUKH OE30MacHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000py1I0BaHKEM;

pa3iuyaTh ~ OCHOBHBIC MpPH3HAKH  M3YYCHHBIX  (U3WYECKUX  MOJICIICH:
MaTepuallbHask TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYCUHBIM HMCTOYHUK CBETA,
Jyd4, TOHKAas JIMH3a, TUIAHETapHas MOJENIb aTOMa, HYKJIOHHAsI MOJIETb aTOMHOTO
AApa,

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS WU3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOWCTB C OINMOpPOW Ha WX OMHMCaHUsA (B TOM YHCIE: CIUIOMETp, TaTYUKU



MIOJIOKEHUS, PACCTOSHUS M YCKOPEHHMs, PAKETa, HXOJOT, OYKH, IEPUCKOI,
doToanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JIO3UMETP, Kamepa
Bunbcona), wucnonb3ys 3HaHMSL O CBOHCTBaX (PU3MYECKUX SIBIECHUU W
Heo0X0IMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMaTHYHbIE PHUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUUYECKHUX IMPOIIECCOB MpPHU
pelieHn y4eOHO-TIPAaKTUYECKUX 3afad, ONTUYECKHUE CXEMbl JJIsi MOCTPOCHHUS
n300pakeHUH B IJIOCKOM 3€pKajie U coOuparoiei JMH3e;

NPUBOJIUTE TPUMEPHI (HAXOIUTh MH(GOPMALMIO O MpHUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (PU3NUECKUX 3HAHUN B TIOBCEIHEBHOM XKU3HU JUIsI OOECIICUEHUs
0€30MacHOCTH TpU OOpaIlleHuU ¢ TPUOOpaMH M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUsI 37I0pPOBbSI U COOJIIOJACHUS HOPM JKOJOTHYECKOTO TOBEJACHHUS B
OKpY’KarolIeH cpene;

OCYIIECTBIISATh MOUCK HH(pOpMANUu (PU3NYECKOTO cojepkanus B MHTepHere,
CaMOCTOSITEIbHO ~ (OPMYNUPYSd  TMOUCKOBBIM  3almpoc, HAXOAWUThb  IYTH
OTpeNeNieHusT  JOCTOBEPHOCTH  TOJYYEeHHOW uWHGOpMAlMd Ha  OCHOBE
MMEIOIINXCS 3HAHUM U IONOJIHUTENIbHBIX UICTOUHHUKOB;

UCIIOJIb30BaTh TIPU BBIMOJHEHUM YUYEOHBIX 3aJaHU HAyYHO-TIOMYJISAPHYIO
TuTepaTypy GU3MUECKOTO COACpKaHUs, CIPABOYHBIE MAaTEPUAIBI, PECYPCHI CETH
NuTtepHer, BaageTh NpuéMaMM KOHCHEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUS
nH(popMaIuK U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpMAlIUM U3 HECKOJIBKMX HMCTOYHUKOB (PU3UUYECKOTO  COJEpPKaHUs,
NyOJIMYHO TPEJCTABIATh PE3YIbTaThl MPOEKTHOW WM HCCIEI0BATEIHCKOM
JEATENBHOCTH, MPU 3TOM TI'PAMOTHO HCHOJIb30BaTh W3YUYEHHBIM IOHITUHWHBINA
ammapaT HW3y4aeMoro pasjaena (QU3MKH W CONMPOBOXIATHb BBICTYIUJICHUE
npe3eHTaIei ¢ yaéToM 0COOCHHOCTEH ayTMTOPUN CBEPCTHHKOB.



9 KJIACC

KomnuectBo yacos

Ne HaumenoBanue pa3nenoB u TeM

/11 MIPOTPaMMBbl Bceero

ITpakTuuec
Kontpon P
Kkue/mabop
bHBIC
aTOpHbIC
paboTsl p
paboThl

OnexTpoHHbIE (TH(POBEIC)
o0pa3oBaTenbHbIE PECYPCHI

Pa3zgea 1. Mexann4yeckue siBJICHUSA

11 MexXaHHYeCKOe JIBHKECHUE 10
' ¥ CIIOCOOBI €0 ONMHUCAHMS

1.2 Bzaumopeiictsue e 20
1.3 3aKOHBI COXpaHEHUs 10
Htoro no pazneny 40

1
1 3
1
1 5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Pa3zgen 2. MexanuuecKue KoJe0aHUA U BOJTHBI

bubmuoreka [{OK
21 Mexaniieckue konebarms ! https://m.edsoo.ru/7f41a4a6
29 MexaHUYECKHUE BOIHBI. 8 1 bubnuoreka [{OK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15 1 2

Pa3neu 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U 6 bubmuoreka [IOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pasnen 4. CBeToBbIe IBJIEHUS
41 3aKOHBI pacpOCTPaHEHUs 6 1 bubnnorexa [JOK
' cBeTa https://m.edsoo.ru/7f41a4a6
4 JIMH3BI U ONITUYECKHE 5 1 bubmmoteka IIOK
' prOOPHI https://m.edsoo.ru/7f41a4a6
Paznoxenue Gemoro ceeta bubmmoteka IIOK
4.3 3 1
B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15 3
Pa3nen 5. KBanToBbIe sIBJIEHUS
51 Hcnyckanue u 4 bu6muoreka [JOK
' MOIJIOLIEHUE CBETA aTOMOM https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
2
> CTpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
5.3 SAnepHble peakuuu 7 1 Bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

17

Pa3zgea 6. [loBTopuTe

JIbHO-0000IAI0IIIUI MOAYJIb

[ToBTropenue u 06o0IIEHNE

bubnunorexa LIOK
. 1
6.1 conepxamusi kypca dusmiu o https://m.eds00.ru/7f41a4a6
3a 7-9 kiacc
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO 102 4 10

YACOB I10 ITPOTPAMME



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

HNOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
KonmuectBo yacos Tara DIIEKTPOHHBIE
Ne Tema ypoka B u3yde 1 ppoBBIC
n/n yp : § %z HH}:: 00pa3oBaTenbHbI
g é 2 E5% e pecypchl
@ zg ¢
Bbubnuoreka
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1 04.09 1HOK
TOUKa _ " https://m.eds00.ru
2024 [ff0ad474
Bbubnuoreka
2 Cucrema orcueta. OTHOCUTEIILHOCTD 1 04.09 1HOK
MEXaHHUYECKOTO JIBIYKEHUS 5 0'2 4 " | https://m.eds00.ru
[ff0ad474
bubnuoreka
. LHOK
3 PaBHOMEpPHOE MPAMOIMHENHOE JBIKEHHE 1 06.09. httos://m.edsoo.ru
2024 [ff0ad19a
bubnuoreka
HepaBHOMEpHOE HPSIMOIHMHEHHOE ITOK
4 npixkenne. CpeaHss 1 MTHOBEHHAs 1 11.09. httos://m.edsoo.ru
CKOPOCTh 2024 [ff0ad474
bubnuoreka
5 [IpsimonuHeltHOEe paBHOYCKOPEHHOE 1 11.09 HOK
JBWKEHHE. Y CKOPEHHUE 20'2 4 " https://m.edsoo.ru
[ff0ad8d4
bubnuoreka
CxopocTb MPSIMOJIMHEIHOTO TIOK
6 PaBHOYCKOpEHHOTO aBIKkeHus. [ paduk 1 13.09. httos://m.edsoo.ru
CKOPOCTH 2024 itt0ada74
bubnuoreka
JlabopaTtopHnas pabota Nel"Omnpenenenue
7 1 1 1809, HOK
YCKOPEHHUS TeJla IIPU PABHOYCKOPEHHOM ., | https://m.edsoo.ru
JIBHKEHUHU O HAKJIOHHOW IIJIOCKOCTH" 2024 " :
[ff0adb18
bubnunoreka
HOK
8 CBoOogHoe najenue ten. OnsITel [anunes 1 18.09. httos://m.edsoo.ru
2024 [ff0ad474
Bubnuoreka
PaBHOMEpHOE JBHKEHUE TIO OKPYKHOCTH. TIOK
9 [lepuon u wacrora oOpamenus. JInneitHas 1 20.009. httos//m.edsoo.ru
U YIJIOBass CKOPOCTH 2024 11036176
10 1 Bubnuoreka
LeHnTpocTpeMuTenbHOE yCKOPEHUE 25 09. [TOK
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2024 https://m.eds00.ru
[ff0ad474
bubnmoreka
11 ITepsriii 3axod HeroTona. BekTop cuiisl 25.09. HOK_
2024 https://m.edsoo0.ru
[ff0ae612
bubnuoreka
Bropoii 3akon HeroToHa. HOK
12 9 27.09.
PaBHozelicTByIOIAs cuiia 2024 https://m.edso0.ru
[ff0ae72a
bubnuoreka
13 Tpetuii 3akon Hetotona. Cynepno3uiius 02.10. E[tOK// ;
CUII ps://m.edso0o.ru
2024 [ff0ae982
bubnuoreka
14 Pewrenne 3a1a4 Ha IpUMEHEHNE 3aKOHOB 02.10 HOK
Hrrotona 5 0'2 4 " https://m.edsoo.ru
[ff0aeb6e
bubnuoreka
OK
15 0410. U
Cuua ynpyrocTH. 3ok I'yka 2024 https://m.edso0.ru
[ff0aeca2
bubnmoreka
16 Pemenne 3amgau mmo teme «Cuna 09.10. 1HOK
YIIPYTOCTH 2024 https://m.edsoo.ru
[ff0ad474
bubnuorexa
17 JlaGopaTtopHnast pabota No2 «Omnpenenenue 09.10 HOK
JKECTKOCTH TIPYKHUHBD 5 0'2 4 " https://m.edsoo.ru
[ff0aee28
bubnuoreka
18 Cuna TpeHus 11.10. HOK
2024 https://m.edsoo.ru
[ff0af738
bubnuorexa
19 Pemenue 3ana4 no reme «Cuia TpeHUS» 1610, HOK
2024 https://m.edsoo.ru
[ff0afa26
bubnmoreka
20 JlaGopatopHas padota Ne 3 "Onpenenenue 16.10 HOK
K03 (HULIHEHTA TPEHUS CKOJIBKEHUS" 5 0'2 4 " https://m.edsoo.ru
[ff0af8be
bubnmnoreka
Pemienne 3agau 1mo Teme "3aKoHBI HOK
21 18.10.
Herorona. Cuna ynpyroctu. Cuna tperus" 2024 https://m.edso00.ru

[ff0afb8e
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Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

Bubanoreka

OK
22 | Tarorenus. YCKOpeHHE CBOOOIHOIO 23.10. 1 _
ATICHS 2024 https://m.edsoo.ru
8 /£f0af044
bubnuotexa
Ypok-kordpepenuus "/IBmxenue ten
HOK
23 | BOKPYT IPaBUTALMOHHOIO LIEHTPa 23.10. _
(Conneunas cucrema). ['aaktuku" 2024 https://m.eds00.1u
' /ff0ad474
bubnuotexa
24 Pemenue 3amad o teme "Cuiia TSHKECTH B 25 10 1HOK
3aKOH BCEMHUPHOT'O TATOTEHHs" 5 0'2 4 " https://m.edsoo.ru
[ff0af5f8
bubnuotexa
o5 [TepBast kocmMu4ueckasi CKOPOCTb. 06.11 HOK
HeBecoMOCTh M Ieperpy3ku 5 0'2 4 " https://m.edsoo.ru
[ff0af33c
PaBHOBecue maTepuaIbHOW TOYKHU. bubmmoreka
26 AobcomoTHO TBEpIOE Teino. PaBHOBecHe 06.11 HOK
TBEPIOTO TeJa € 3aKPETUIEHHON 0CBIO » 0'2 4 " https://m.edsoo.ru
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu /ff0afe36
PaBHOBecue MmaTepuaJIbHOW TOUKHU. bubmmoreka
27 AobcomroTHO TBEpIOE Tesno. PaBHOBecHe 08.11 HOK
TBEPIOTO TeJa € 3aKPETUIEHHON OCBIO 5 0'2 4 " https://m.edsoo.ru
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu /ff0ad474
bubnmnoreka
8 Pemenne 3a1a4 mo Teme "MOMEHT CHUIBL. 13.11 1HOK
Ilentp TsHKecTH" 5 0'2 4 " https://m.edsoo.ru
[ff0b02b4
bubnmnoreka
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
HOK
29  Teme "MexaHWYECKOE IBMKCHHUE. 13.11. _
Bsanvoneiicraie Ten" 2024 https://m.edsoo.ru
8 /£f0b0408
bubnmnoreka
KonTtponsnas padora Nel o Teme
HOK
30 "MexaHU4YeCcKOe TBUKECHHE. 15.11. :
Bsamvoneiicrene Tei" 2024 https://m.edsoo.ru
8 JFfOb0GeC
bubnuoreka
Nmmynsce tena. Miynbe cuitbl. 3aKoH
HOK
31 | coxpaHeHus UMIyIIbca. YIpyroe u 20.11. _
He 06 B3AMOICHCTRIE 2024 https://m.edsoo.ru
YIpYE 8 [ff0b07fa
bubnuoreka
32 Pemenne 3agau mmo Teme "3akoH 20.11 ITOK
COXPAHEHHUS UMITYIIbCa" ) 0'2 4 " https://m.edsoo.ru
/ff0b096¢
33 VYpok-koHdpepenuus "PeakTuBHoe Buimoreka

JBUKEHHE B IPUPOJE U TEXHUKE"
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22.11.  1IOK
2024 https://m.edsoo.ru
[ff0ad474
bubmuotexa
K
34 Mexanudeckas padoTa ¥ MOIIHOCTh 27.11. 1o _
2024 https://m.edsoo0.ru
[ffOb0a84
bubnuotexa
35 Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTU U 2711 HOK
CUJIBbI TPEHUS - https:/m.edsoo.ru
2024 /ff0b0db8
JlaboparopHuas pabota Ne 4 bubnurorexa
36 «Onpenenenue paboThl CUITBI TPEHUS IPU 2911 HOK
PAaBHOMEPHOM JIBMIKEHUH TEJIA 110 » 0'2 4 " https://m.edsoo.ru
TOPU30HTAIBHOM TOBEPXHOCTU» [ff0ad474
bubnmnoreka
37 Cas3b sHepruu u padoTsl. [loTeHnnanbHas 04.12 HOK
SHEPrus -, https://m.edsoo.ru
2024 [ff0ad474
bubnmnoreka
38 Kunernueckas sneprus. Teopema o 04.12 HOK
KUHETUYECKON SHEPIUH 5 0'2 4 " https://m.edsoo.ru
/ff0b0c32
bubnmnoreka
39  3akoH COXpaHEHHUs SHEPIHHU B MEXAHUKE 06.12. HOK
2024 https://m.edsoo.ru
[ff0ad474
bubnmnoreka
40 JlaGopaTtophnast pabotra Ne 5 «M3yuenue 11.12. HOK
3aKOHA COXPaHEHUs SHEPTUM 2024 https://m.edsoo.ru
[ffOb12fe
KonebaTtenbHOE ABHKEHUE U €TO
XapaKTEPUCTUKH bubmmoreka
4 1112 ]r;gr))f//m edso0.ru
2024 [ff0b1858
bubnuoreka
42 3aryxaromue KonebaHus. BelHyKIeHHBIC 13.12 HOK
KosieOanus. Pe3onanc 20'2 4 " https://m.edsoo.ru
/ff0b20f0
bubnuoreka
43 MaaTeMaTI/IqGCKI/Iﬁ U NIPYKUHHBINA 18.12. ﬁ?K// ;
MasITHUKA ps://m.edso0o.ru
2024 [ff0ad474
44 VYpok-uccnenoanue «3aBUCUMOCTb bubnmnoreka
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nepuo/ia KojebaHui OT KECTKOCTH 18.12. 1HOK

IPYXKUHBI 1 MAaCCHI I'py3a» 2024 https://m.edso0.ru
[ff0b197a
bubnmnoreka

45 [IpeBpailieHue sHEepruu Npu 20.12 HOK

MEXaHUYECKUX KOJNEOAHUIX 5 0'2 4 " https://m.edsoo.ru
[ff0ad474
bubnmoreka

JlabopaTtopuast pabota Ne 6 1IOK

46  «Onpenesnenue 4acTOTHI U IIEPHOJIA 25.12. _

KoJIe0aHUH MPY>KUHHOTO MAasITHUKA 2024 https://m.edso0.1u
[ffOblaec

JlabopaTtopuas pabora Ne 7 «IIpoBepka bubnurorexa

47 HE3aBHUCHUMOCTH TIEpHO/Ia KOJIeOaHmit 2512 1HOK

rpy3a, MOABEIEHHOrO K HUTH, OT MACCHI 5 0'2 4 " https://m.edsoo.ru

rpysa» [ff0b197a
bubnuoreka

Mexannueckue BoJHbl. CBOMCTBa 1IOK

48 MexaHuuecKuX BojH. [Ipogonbabie u 27.12.
T —" 2024 https://m.edsoo0.ru
P Jffob21fe
bubnuoreka
Ypok-koHpepennus "MexaHuyeckue TIOK
49 onnbl B TBEpAOM Teste. CelicMuueckue 10.01.

BOTHBL" 2025 https://m.edsoo.ru
[ff0ad474
bubnuoreka

50 3ByK. PacmipocTpaneHnue u oTpakeHue 15.01. HOK

3BYyKa 2025 https://m.edsoo.ru
[ff0ad474
bubnuorexa

51 VYpoxk-uccnenosanue "Habnronenue 15.01 HOK
3aBUCHMOCTH BBICOTHI 3ByKa OT 4YacCTOTHI" 5 0'25 " https://m.edsoo.ru
[ff0ad474
bubnuorexa
I'pomMKoOCTb 3ByKa M BHICOTA TOHA. HOK
52 2 17.01.

AKYCTHYECKHI pE30HaHC 2025 https://m.edsoo.ru
[ff0ad474
bubnuoteka

53 VYpok-koHpepeHuus "YabpTpa3ByK u 2201 HOK

MH(PPa3BYK B IPUPOJIE U TEXHHUKE" ) 0'25 " https://m.edsoo.ru
[ff0b23ca
bubnuoteka

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TIOK

54 Teme "3aKOHBI COXpaHEHHS. 22.01.

Mexannyeckue Kojie0aHus U BOJTHBI" 2025 hittps://m.edso0.ru
[ff0b25f0

KonTponbnas padota Ne 2 o reme Bu6moTexa

55 3aKoHBI COXpaHeHUsl. MexaHu4ecKue 2401, 1OK

KoJicOaHUA ¥ BOJTHBI"
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2025 https://m.edso00.ru
[ff0ad474
bubnmoreka

DJIEKTPOMArHuTHOE MOJIE. HOK

56 29.01.

DNIEKTPOMArHUTHBIE BOJHBI 2025 https://m.edso00.ru
[ff0b2abe
bubnuoreka

57  CBoiicTBa IIEKTPOMArHUTHBIX BOJIH 2901, HOK
2025 https://m.edso0.ru
[ff0ad474
Ypoxk-koudepenuus "kana bubnuorexa
53 3JIEKTPOMAarHUTHBIX BOJIH. Vcnonb30BaHue 29.01 [HOK
3JIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM 5 0'25 " https://m.edsoo.ru
cBsi3u" [ffOb2fe6
bubnuoreka

VYpok-uccnenosanue "M3yuenue cBONCTB

HOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO 31.01.

MOOMIIBHOTO TenedoHa" 2025 https://m.eds00.ru
[ff0b2c6e
bubnuoreka

60 Pemenne 3a1a4d Ha onpeeneHUe 4acTOThI 05.02 HOK

Y JITUHBI 3JICKTPOMArHUTHOM BOJIHBI 9 0'25 ' https://m.edsoo.ru
[ff0ad474
bubnmoreka

DeKTpoMarHuTHasi IpUpoa CBeTa. 110K

61 CxopocTtb cBeta. BoaHOBBIE cBOWICTBA 05.02.

cBeTa 2025 https://m.edsoo.ru
/ff0b31d0

Hcrounvku ceera. IIpsamonuneitnoe

pacrpocTpaHeHHUEe CBeTa. 3aTMEHUS Bu6mmorexa

Connua u Jlynst

02 07.02. E[gf'//m edso0.ru
2025 /ff0b3658
bubnmnoreka
3aKOH OTpaXXEHMsI CBETa. 3epKaJa.
HOK
63  Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA 12.02.
OTDAKCHIS CBETA 2025 https://m.edsoo.ru
P [ff0b38c4
bubnmnoreka
64 [Tpenomiienue cBeTa. 3aKOH MPEITOMIICHUS 12.02 HOK
cBera . | https://m.edsoo.ru
2025 [ffOb3aea
bubnuoteka

[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.

HOK
65  Hcnosnb30BaHue MOJHOTO BHYTPEHHETO 14.02.

OTPaKCHHS B ONTHYECKHUX CBETOBOIAX 2025 hitps://m.edso0.ru

[ff0b3c5¢
66  JlaGoparopHas pa6ora Ne 8 Bubnmnorexa
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"HccnenoBanre 3aBUCUMOCTH yIJia 19.02. 1HOK

MPEJOMIIEHUS CBETOBOIO JIy4a OT yrJjia 2025 https://m.edsoo.ru

MaJIcHUsl Ha rpaHule "Bo3ayx-cTekyio"" /ff0ad474
bubnmnoreka

Ypok-koHpepennus "Vcnons3oBanne
HOK

67 | 1ONHOro BHYTPEHHETO OTPAXKEHUSL: 19.02. _

CBETOBO/Ibl, ONITUKOBOJIOKOHHASI CBSI3b" 2025 https://m.edsoo.1u

’ [ff0ad474
bubnmoreka
K
68  Jlumsel. OnTvyeckas CUia JIMH3BI 21.02. 1o _
2025 https://m.edsoo0.ru
[ffOb3f2c
bubnuoreka
69 | Tlocrpoenue n300paXkeHHH B IMH3AX 26.02. HOK
2025 https://m.edsoo.ru
/ffOb444a
bubnuoreka

JlaboparopHas padota Ne 9 "Onpenenenue

. HOK
70 (OKyCHOro paccTOSHUS U ONITHYECKOM 26.02.

CHJIBI COOMPAFOIIICH JTMH3BI" 2025 hitps://m.edsoo.ru
/ff0b4206
bubnuoreka

7 Ypok-koH(pepeHmus "OnTuieckue 28.02 HOK

JIMH30BbIE IPUOOPHI" 20'25 " https://m.edsoo.ru
[ff0cOa7e
bubnuoreka

72 Tna3 Kak ONTHYECKass CHCTEMA. 3pEHHE 05.03. HOK
2025 https://m.edsoo.ru
[ff0b4684
| https://m.edsoo.ru
73 EpOK-KOH(I)epeHI_II/ISI I["e(beKTbI 3peHusl. 05.03.  /ff0ad474Bu6mmo
aK COXPaHHTh 3pEHUE 2025 rexa [JOK
bubnuorexa
Paznosxenue Genoro cBeTa B CIEKTP. ITOK
74 Onpitel Hetorona. Crnoxenue 07.03.

CIIEKTpaJIbHBIX IBETOB. /{ucnepcus ceera 2025 hilps://m.edseo.ru
[ff0cOf4c

JlaGopaTtopHnast pa6ota Ne 10 "OmnsIThI 11O bubnuorexa

75 pasioKeHUIo 0eI0ro cBeTa B CIIEKTpP U 12.03 HOK

BOCIIPHATHIO I[BETA PEIAMETOB IIPH UX ._  https://m.edsoo.ru

" 2025

HAOJI0IEHUU Yepe3 I[BETOBBIE (PUIBTPHI [ff0c0e2a
bubnmoreka

Ypoxk-npaktukyM "BonHOBBIE CBOMCTBA
HOK

76 | cBera: gucnepcusi, MHTEpHEPEHIINSA U 12.03. _

A —" 2025 https://m.edsoo.ru
[ff0ad474
bubnmnoreka

77 ﬁnm?; §:3fdz(bopﬂa U IJIaHETapHast 1403. 10K
one © 2025 https://m.edsoo.ru
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[ff0c12a8

bubnmnoreka
HOK
78 | Ilocrynarsl Bopa. Moxens aroma Bopa 19.03.
2025 https://m.edsoo.ru
[ff0ad474
bubnmnoreka
Hcnyckanue u norjiomeHne CBeTa arTOMOM. HOK
79 . 19.03.

KBantbl. JInHe4aTbie CIEKTPHI 2025 https://m.edsoo.ru
[ff0c144c
bubnmoreka

80 Ypok-nipaktukym "HabnroneHue cuieKTpoB 21.03 HOK
ucryckanus'" . | https:/m.edsoo.ru
2025 [ff0c1550
bubnmoreka
81 | PaguoakTHBHOCTH U €& BUJIbI 26.03. HOK
2025 https://m.edsoo.ru
[ff0c1672
bubnmnoreka
82 Czp(e)eHI/Ie aToMHOro sapa. Hyknonnas 26.03. ﬂtOpK//m oo
MOJICTTh s://m. Iu
2025 [ff0c18ac
bubnmnoreka
HOK
83  PaamoakTuBHBIE MpeBpaIeHus. M30TorbI 28.03.
2025 https://m.edsoo.ru
[ff0clald
bubnmnoreka
84 Pemenue 3amau nmo teme: "PagmnoakTuBHEBIE 09.04 1HOK
npespanieHus" 20'25 " https://m.edsoo.ru
[ff0clbda
bubnmnoreka
OK
85 09.04. 1

[lepuon momypacmnana 2025 https://m.edsoo.ru
[ff0ad474
bubnuoreka

Ypok-koHpepennus "PaguoakTuBHbIC

86  wusnmydeHus B IPUPOJIE, METUIMHE 11,04 HOK

TexHmKe" ’ ’ 2025 https://m.eds00.ru
[ff0c2126
bubnuoteka

87 S nepHble peakiiu. 3aKOHBI COXPaHEHUS 16.04 HOK
3aps0BOIO U MAacCOBOI'O YUCEI 20'25 " https://m.edsoo.ru
[ff0c1c58
bubnuoteka
38 OHeprus cBA3M aTOMHBIX siziep. CBA3b 16.04 HOK
MacChl U DHEPTHU 5 0'25 " https://m.edsoo.ru

[ffOcld7a
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Bubanoreka

89 Pemenue 3anay no teme "Snepusie 18.04 [IOK

peakuun" 20'25 " https://m.edsoo.ru
[ff0ad474
bubnuotexa

Peakuuu cuHTe3a U 1eneHus saep. HOK

90 e 23.04.

Nctounuku sHeprun CosHIa v 3BE311 2025 https://m.edso00.ru
[ffOc1e88
bubnuotexa

Ypoxk-koudepenuus "Anepuas 1IOK

91 sHepreTuka. JIelcTBUS paarOaKTHBHBIX 23.04. httos-//m.edsoo.r

U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI" 2025 —— U
[ff0ad474

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O Bubmorexa

TeMe "DIEeKTPOMArHuTHOE IOJIE. HOK

92 25.04.

DeKTpoMarHuTHbIC BoJIHBI. KBaHTOBBIE 2025 https://m.edso00.ru

ABICHHSA " /ff0c223e

KonTtponpHast padora Ne 3 o teme https://m.eds00.ru

93 ;'BBJIeKTpOMarHI/ITHoe noJe. y 30.04.  /ff0ad474Bu6mio
JIeKTpO'IVVIaFHI/ITHI)Ie BOJIHBI. KBaHTOBEIE 2025 rexa LIOK

SIBIICHUS -

IToBTOpeHue, 0600IIeHNE. Permenue

pacYeTHBIX U Ka4eCTBCHHBIX 3a1a4 110 Bubmmnorexa

teme "TemnoBsie nmporecch”

o4 30.04. Ettopgllm eds00.ru
2025 [ff0c2572
bubnmnoreka

Konrtponsnas padora Ne 4 1TOK

95 [Ipomexyrounas arrecranus. TectoBas 07.05. _
aGoTa 2025 https://m.edsoo.ru

P [ff0c245a
bubnmnoreka

[ToBTOpenue, 06o6meHue. Pemenue TIOK

96  pacueTHBIX M KaYECTBEHHBIX 3a/a4 MO 07.05. httos://m.edsoo.ru
teme "KIIJ] TenaoBeIX ABUTaTENeH" 2025 P '
[ff0c2a22
bubnmnoreka
[ToBTOpenue, 06061meHue. Pemenue ITOK
97 pacUeTHBIX U KaUeCTBEHHBIX 3a/1a4 110 14.05. httos://m.ed

teme "KITJI snmekTpoycTaHOoBOK" 2025 BS. 4. 8Cs00.I
[ff0c2b30
bubnuoreka

08 [ToBTOpenue, o6obmeHue. Jlaboparopusie 14.05 HOK

paboTsl 1o Kypcy "CBeToBble siBIEHUS" 9 0'25 " https://m.edsoo.ru
[ff0c2c52
bubnuoreka

[ToBTOpenue, o0ob6menue. Padora ¢ 110K

99  Ttekcramu 1o Teme "3aKOHBI COXPAHEHHUS B 16.05. _

MexaHmKe" 2025 https://m.edsoo.ru

[ff0c2d6a
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Bubanoreka

100 Hosropenue, 00006meHne. Pabora ¢ 21.05 HOK
TekcTamu 1o Teme "Konebanus u BOJHBI" 9 0'25 ' https://m.edso0.ru
[ff0c2e82
bubnmoreka
101  Hosropenue, o6oGmenne. Pabora ¢ 21.05 LIOK
TekcTtamu 1o Teme "CBeToBbIE SIBIICHUS" 5 0'25 ' https://m.edso00.ru
[ff0c3044
bubnmoreka
[ToBTOpenue, 0606menHue. Pabora ¢
HOK
102 tekcramu no Teme "KBanTOBas u anaepHas 23.05. _
F— 2025 https://m.edsoo.ru
[ff0ad474

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Yyeonnk @uznka 9 kinace / ['eanensmreitn JI.O. bynatosa A.A./ AO
"UznatensctBO "[IpocBemienne"

METOJJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA
bubnmoreka nznarensckoro goma «Ilepoe ceHTAOps
IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
bu6ymoreka [{OK https://m.edsoo.ru/ff0ad474



