MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU

MunucrepcrBo o0pazoBanusi Camapckoi 00J1acTu
Camapckas 00;1aCTh

I'OY COHI "OI" c. Cne3:xee

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO

PykoBoautens HIMO 3am. qupexropa no YBP  JlupexTop mKoJibl
YUYUTEIIEH €CTECTBEHHO-
HaYYHBIX [IPEIMETOB

AptiokoBa O. B. [Mnmkanosa M. T'.
«30» aBrycra 2024 r. Ilpuka3 Ne85/2 ot «30»
aBrycra 2024 r.

Oxkynena H. B.
[Tporoxon Nel ot «29»
aBrycra 2024r.

PABOYASA ITPOTPAMMA

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

(c ucmobzoBanueM odopynoBanusi Llenrpa «Touka pocray)

aJallITupOBaHHas IJIA o6yan01ueroc>1 9 xnacca ¢ 3a):[ep>1<1<0171 IICUXHUYCCKOI'O

pa3BUTHUA

c. Cresxkee 2024 r.



MNOSICHUTEJBHASA 3AIINCKA
Pa6ouas nmporpamma yueOHoro npeamera «duzuka» st 00ydaromerocs 9

Kjacca C 3aJepKKOW TCHUXMYECKOTO pa3BUTHS pa3paboTaHa C  y4eTOM
pexomenpanumii  IIMIIk, cocTaBiI€HHBIX IO HWTOraM IICUXOJIOTO-MEIUKO-
nejgaroruyeckoil nuarHoctuku obyuyaromerocs ¢ OB3 (rpynmner 3I1P). Pabouas
mporpaMma HMMEET SIPKO BBIPAKEHHYIO KOPPEKIIMOHHYIO HAMpPaBJICHHOCTh, YTO
no3BosuT yvamiemycsi ¢ 3[IP moctuub pe3ynpTaToB 00pa3oBaHMs (JIMUYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX).

[Iporpamma conepxkut auddepeHIIMpoBaHHbIE TpeOOBaHUS K pe3yibTaTam
OCBOCHMSI U YCIOBUSAM €€ peanu3anuu, OO0eCHeUYHBAIOIIUM YJIOBIECTBOPEHHE
o0pa3oBaTEIbHBIX IMOTPEOHOCTEH ydYamierocss ¢ 3aJepKKOU TCUXUYECKOTO
pa3BUTHSL.

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO 0OIIEero o0Opa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHMA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMmbl 1O (U3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaroUUMXCsi M OPraHU3alyi0 H3yYeHHUs
bu3MKKM Ha JAESITENBHOCTHON OCHOBEe. B mporpamMme mo (u3Mke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXKMPEAMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

®duzrka SBISIETCS  CUCTEMOOOPA3yIOIIMM  JJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, OCKOJIbKY (PM3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB
W SIBJIICHWM, M3y4yaeMbIX XUMHEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
NpEeIoCTaBIsIeT HamOoyiee SCHbIe OOpa3lbl TPUMEHEHWsS HAy4YHOTO METOoja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usukm Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMU, XapaKTEePHU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;
e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHNUS;



e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOJTYYCHHS BHIBOIOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTEeIbHBIE MPOTPAMMBbI, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3snKu:

e IpUOOpEeTEHHE HUHTEpeca U CTpEeMJICHHS OOydalolUuXCsl K HaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTEIUVICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIN O HAYYHOM METOJIe TTO3HAHUS U (OopMUpOBaHUE
HCCJIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (pyHTaMEHTaIBHBIX 3aKOHOB (PU3HUKU;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3HKU OIS Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHEC  TPEJACTABICHUA O  BO3MOXHBIX  cdepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITETbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIpaBJICHUH.

JlocTxeHue 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO

oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

e IpUOOpEeTEeHHWE 3HAHUH O JIUCKPETHOM CTPOECHHUU  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e TMpuoOpeTEeHNE YMEHHUI OMHUCHIBATh U OOBACHATH (PU3NYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

e OCBOCHME METOJIOB pELICHUs IMPOCTEHMIIMX pPACyYETHBIX 3aaa4 C
UCTIOJIb30BaHUEM buznyecKkux Mojienel, TBOPYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOHBIC SBICHUS W BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPpOpMALUEH (PUINYECKOTrO coaepKaHus,
BKJItOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHUE MH(POPMAIIH;



e 3HAKOMCTBO CO cepamu MPoPECCUOHATHHON NEeITeTHOCTH, CBSI3aHHBIMU
Cc GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.
Ha u3ydenue ¢puszuku (6a30BbIi ypoBeHB) OTBOAUTCS B 9 Kitacce — 102 yaca
(3 yaca B HeZeIIO).

Conep:kanue yueoHoro npeamera «@usuka» 9 kiace

/Jlannaa adanmupogannasn padouan npozpamma y4umsléaem 603MOMCHblE
3ampyonenusn yuawuxcsa ¢ OB3 (cpynnot 3IIP) ¢ npouyecce ee yceoenus,
MO3TOMY MPOBOAMUTCS aJaNnTalMs IporpaMmMbl (YIPOILIEHHUE MOAAYH U CMBICIIOBOTO
CoJIep KaHUsl MaTepHala, IPeaoKeHHE YETKUX aIrOPUTMOB JIJIsl pa0OThl, yMEHb-
HIeHUEe 00beMa BBINOJHAEMON YUEHUKOM padOThl, UCIIOJb30BaHUE 3HAKOBBIX CHM-
BOJIOB JIJISl OPUEHTAMU PEOCHKOM B BBINOJIHEHUY 33JJaHUM U TUIAHUPOBAHUU
JEWCTBUH, BBIJEIEHUE TEM JIJI1 03HAKOMUTEIBHOTO U3Y4YEHUS, OpTaHU3alUs] IPAK-
TUYECKUX paboT B opMe IEMOHCTPALIUH U Jp.) C COOJIIOIEHUEM BCEX TPEOOBaHUI
OOII OOO uIKoIBI ¥ COXpAaHEHUEM MTPAKTUYECKUX PAOOT U IEMOHCTpPAIIHIA.
[Iporpamma no3BossieT yyammmcs ¢ OB3 riy0ke BOCHIPUHATH pACKPHIBAEMYIO B
Kypce KapTUHY MHpa.

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HpPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOE npsiMoMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHelHoe nBukeHue. (CBoOogHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JInneriHasg u yriioBasi CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

ITepseiit 3akoH HproroHa. Bropon 3axkoH Herorona. Tpernii 3akoH HerotoHa.
[IpyHIMD CyNIepIIO3ULMHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nafgeHus. JlBwxenue ruraner Bokpyr Comnma. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.



Nmnynse tena. IsMeHenne umitynbca. Mmynbce cuiibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTHBHOE JBUKEHUE.
Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTrOCTH,

TpEeHHUSI.

CBs3b OHCPIUU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTIHUA TCJIa, ITIOAHATOrO Ha

IIOBEPXHOCTBIO 3eMiM. [IoTeHIInanpHas SHEPrus CKaToi npyxuHbl. Knunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habnronenne MexaHuuecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME TyTE€d W TPACKTOPUN JABWKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOIO JIBUKCHUS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

Habnrogenne MexaHM4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenmexka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH
OTHOCUTEJIHHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla M JIEUCTBYIOLIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.

M3meHeHnue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

IIepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3AaUMOJICUCTBUU TEIL.

CoxpaHeHre UMITyJIbCa MPU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJibca NPy a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Hab6nronenune peakTHBHOTO ABUKECHUSI.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOTHOM MaJCHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBUKEHHUH Tela NOJ IEVCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomel u onvimel.

1.

KoHcTpynpoBanue Tpakra JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIN TEIIEKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpyCcKa WU JBUKEHUS
HIapyKa M0 HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Tejaa IMPU PABHOYCKOPEHHOM JBMKEHHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYalbHOW CKOPOCTH.



5. IIpoBepka TrUIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAaYaJIbHOW CKOPOCTH ITyTM OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIUE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. MccimenoBaHue 3aBUCMMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenne paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  YOPYrOCTH MpU HOIBEME Tpy3a C
UCITOJIb30BAaHUEM HEMOABMKHOTO U MOJBUAKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OaHUi: Iepro,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUu MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
NONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe kosieO0aHWii T 104 HAEUCTBUEM CHJIIBI TSKECTHA W CHIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHY)ICHHBIX KOJICOaHW U PE30HAHCA.

PacnipocTpaneHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

Habnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTO
MasTHHKA.
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2. OmpeneneHue 4acTOThl M IEPHOJIa KOJIECOAHUM NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTHU MEpUOia KOJIEOAHUM MMOABEIIEHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUI MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.



5. IIpoBepka He3zaBHUCHMOCTH TIepHoOJa KoieOaHuii Tpy3a, TOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Mepuojaa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUSI.

Paznea 10. D1eKTPOMATHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHoIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpssimonnHeHOE
pactpoctpanenue ceera. 3atmeHust ConHua u JIynsl. Otpaxenue csera. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkxeHWe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cucrtema. binM3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
IIpenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xon tydeit B coOmparorieit JInH3e.

XO0J ny4yelr B pacCenBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHU ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
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10. Mopzens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomy4yeHue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPaXEHUsI CBETOBOTO Jiyda OT yIJia

naJeHUsl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO Jiy4ya OT yTJia

MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. [lonmydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOLLEH JINH3HI.
Onpenenenue (HOKYCHOTO PACCTOSHHSI M ONTUYECKON CHIIBI cCOOMparomen
JIMH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. OnBITBI O BOCHIPUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna m mianerapHas Moenb atoma. Mojaens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHeWyaTeie CIIEKTPHI.

PagnoaktuBHocTh. Anbda-, 6eta- U raMma-uznydyeHusi. CTpoeHrue aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npeBpatienus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MacCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3NI.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX W3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauyuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTtu (o poTtorpadusm).

3. W3mepenue pagnoakTuBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AIOIIIUI MOIYJIb.



[ToBTOpHUTETHEHO--0000MAONITNI MOTYJTh TIPEIHA3HAYCH JIJISI CUCTEMAaTH3aINN
u  0000mEeHWS TPEIMETHOTO  COACp)KAHWSA ®  OMNbITa  JICSITEIBHOCTH,
IPHOOPETEHHOTO TP U3YUCHUHU BCETO Kypca (DH3MKH, a TaKXKe I MOJITOTOBKU K
OCHOBHOMY TOCYJapCTBCHHOMY »3K3aMeHy 10 (u3uke g 0O0ydaromuxcs,
BBIOpABIIKX ATOT YUCOHBIH MPEAMET.

[Tpr M3ydeHUH TaHHOTO MOJIYJIS PEATU3YIOTCS W CUCTEMATH3UPYIOTCS BHIIBI
JESTSIIBHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUYUBACTCS JOCTHIKCHHE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHHPYEMBIX  pe3yJlbTaTOB  O0Oy4eHHs, (HOpMHUPYETCs
€CTECTBEHHOHAYYHAs! IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICIOBAHMS
SIBJICHMA TPHUPOABI M TEXHUKH, OBJIAJICHUEC YMCHHUSIMH OOBSICHATH (PH3NUYCCKUE
SBIICHUS, TPUMCHSS TIOJyYEHHBIC 3HAHUWSA, peIIaTh 3aJadyd, B TOM 4YHUCIIC
Ka4eCTBEHHBIC U SKCIICPUMEHTAIBHEBIC.

[TpuHIMIIHATBHO ACATCIBPHOCTHBIN XapaKTep JaHHOTO pa3jeia pean3yeTcs
32 CY4éT TOro, 4YTO OOYyYaroIIHecs BBITOJHIIOT 3aJaHus, B KOTOPHIX UM
npeJIaraeTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHWW paclo3HaBaTh M HAYYHO OOBSCHATH
(bu3nyecKre ABJICHHUS B OKPYIKAIOMICH MPUPOIC U TTOBCSTHEBHOM JKHU3HH,

UCITI0JIb30BaTh HAYYHBIC METOJIBI HCCICAOBAHUSA (PU3NUCCKHUX SIBJICHHUI, B TOM
YHCIIC JUIS TIPOBEPKH THUIIOTE3 U MOJYUCHHS TEOPETHUCCKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIC OCHOBBI HAMOOJIEe BaKHBIX JOCTHIKEHHUH COBPEMEHHBIX
TEXHOJIOTHH, HAIlPUMEP, TPAKTHUECKOTO UCIIOJIb30BAHUS Pa3IMUHbBIX HCTOUHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHCHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESTEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI ¥  3MOLHOHAJBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(IIEKCUH, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMMUX B TOM YHCIC U (DU3UIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY»Karollel Cpeabl, IUIAHUPOBAHUS TMOCTYNKOB U OILIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPHU BBHITIOJTHEHUU HCCIEAOBAHUN H
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUSCKUX O0BEKTAX U SBICHUSX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJIOOIBHBIX ITOCICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETyJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEUIEHMs, BbIOOp Haunboee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE H
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAITUSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeabHOCTH OOIICHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIeprUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JE€ATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTHKEHUIO: paclpeAeisiaTh poyH, OOCYKIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PA3JIMYHBIX MOAXOAAX MPUHATUSA  PEIICHHH
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh MpeajiaraeMble BAPUAHTHI pELICHUH;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YbTAaTa LEIH U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBMKCHUS, Aedopmarius
(ympyrasi, mjgacThueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TEPErPYy3KH, HEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, alb(a-, OeTa- U raMMa-u3IIydCHHS,
W30TOTIBI, SI/ICPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE BIKEHHE, CBOOOHOE
najicHUE TEJ, PABHOMEPHOE JIBI)KCHUE 10 OKPY)KHOCTH, B3aMMO/ICHCTBHE
T€J, PEaKTUBHOE JIBIDKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAXKECHUE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHHUE WU TPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTO CBETa B
COEKTp H CJOKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHME JTUHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUC;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX  (U3MYECKUX  SBICHUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHS B TIPHPOJIC:
MPWINBHI ¥ OTIIUBHI, ABMKEHUE T1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBIDKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CCHCMUYECKHME BOJHBI, I[yHaMH, DJXO, I[BETa Tel,
ONTHYECKHE SBJICHUS B TPHUPOJE, OMOJIOTHYECKOE NIECHCTBHE BHUIMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHM, €CTeCTBEHHBIN
paaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyYCHUE
MPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYCHUH Ha
OpraHu3M 4eJioBeKa), MpH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3Ys
¢usznyeckue BENUYMHBI (CpeqHSSi WU MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MEXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCKas »JSHEpIus,
NEPUOJ U YacTOoTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEIOMIICHUS CPENIbl), IPU OMHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaYeHUs1 U €IWHULBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHIUI CYNEPHO3ULIMH CHJI, NPUHLMUII OTHOCHTENbHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEaKUusax, MNPU ATOM J1aBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIIUCBHIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHWE H3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOl Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3NUYECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemath pacy€THbIe 3amaud  (omMparomuecs Ha CcucteMy wu3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOMPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (usnueckon
BEJINYMHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(u3NYECKUX METO/OB, MCIOJb3Yysl ONUCAHUE HCCIEIOBAaHUS, BBIACIATH
IIPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA
IPOBEICHUSI  UCCIENOBAHUS, JI€JIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U ONIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢duznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH TepHuoia KoJeOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIMHEHHOE pacIipOCTpaHEHUE CBETa,
pa3ioxeHne Oelloro CBeTa B CIEKTP, U3YyYEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
o0OpyZ0BaHUs, OINUCHIBaTh XOJl OMNbITa W  €ro  pe3yJbTarhl,
bopMyIUpOBaThH BBIBOBI,

MIPOBOJUTH TMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUH, OMpEaeIIss
CpellHee 3HAYeHUE U3MepseMOol BelMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOPa);

MPOBOJIUTh WCCIICIOBAHWE 3aBHUCHUMOCTEH (U3MUECKHX BEIMYHH C
WCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JIBIDKCHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJIeOaHWI MaTeMaTMUeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUsl CBETa OT yria MaJeHWs W yria MpeIoMJICHHs OT yrJia
NajicHns): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  MMOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONHIl U TPaPUKOB, JI€TIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (CPETHSSA
CKOPOCTh H YCKOPEHHE Tella TMpPH PAaBHOYCKOPEHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUs], XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TMPYKWHHOTO MAasSTHHKOB,
ONTHYECKas CWiIa CcoOuparoniel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IJIAHUPOBATh HM3MEPEHUS, COOMpATh SKCIECPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAJIM3UPOBATh MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPCHUIA;

COOJTFOIaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU PadoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKA, a0CONIOTHO TBEPIOE TEIO, TOUYCHYHBIA HCTOUYHUK



CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEIb AaTOMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO S/Pa;

XapaKTEepU30BaTh NPUHIUIOBI JEHCTBUA H3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CIOUAOMETP, JATYMKU IIOJOKEHHMSI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUMH M HeoOXoauMble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB
IpU PELIEHUU Y4eOHO--MPAKTHYECKUX 3a7ad, ONTUYECKUE CXEMbI IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOIO HCIMOJIb30BAHMS (U3MYECKUX 3HAHUM B IOBCEIHEBHOMN
KU3HM I oOecrnieueHnsi 0€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 30POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEE;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBINA 3apOC, HAXOAMUTD
NyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOUW MH(OpMALMK HA OCHOBE
VUMEIOIINXCS 3HAHUM U JOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh MPH BHINOJHEHUH YUE€OHBIX 3a/laHUi Hay4YHO--TIONYJISPHYIO
JauTepaTypy  (puU3MUecKoro - coiepxaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpUuEéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKAHMS,
nyOJMYHO MPENICTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmaparT M3y4aeMoro paszjena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



9 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 5 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 26



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

9 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fll:;:eﬂuﬂ :)l;l:)l;l:())?;fenbnue
padoThI padoThI pecypeni

MexaHuueckoe TBUKEHHE. 1
MartepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIIFHOCTD bubnunoreka LIOK

1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE
nBuxkenue. CpeHsisi © MTHOBEHHAS 1
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE
nBukeHue. Y ckopenue. CKopocThb 1 bubmmoteka IIOK
MIPSAMOJIMHEHOTO PABHOYCKOPEHHOTO https://m.edsoo.ru/ff0ad8d4
nBkeHus. ['papux ckopocTu
JlabopaTtopHas pabota "HccienoBanue
PaBHOYCKOPEHHOTO JBMKEHUS 0e3 1 1
HavanpHOI ckopocTu” (¢
UCMOJIb30BaHUEM 000pynoBanus TP)
JlabopaTtopHas pabota "HcciaenoBanue
PaBHOYCKOPEHHOT'O JIBIKEHUSA (C bu6muoreka [JOK

. 1 1

UCIOJIb30BaHUEM ITUPPOBOI https://m.edsoo.ru/ff0adb18
naboparopun RELEON)
CBoOomHoe nagenne teia. OIBITH 1



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

Tanunes.

PaBHOMEpHOE IBUXKEHUE 110
okpyxHoctH. [lepuon u yacrora

bubnmoreka [IOK

o oOpamienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ae176
CKOpPOCTH
10 LleHTpOoCTpEeMHUTENEHOE YCKOPEHHE
11 Ilepsniii 3akoH HetoTona. BexTop Bu6muotexa [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubmmoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpumMeHeHue bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuma ympyrocms. 3axon [yxa im0tz
16 Pemenue 3amau mo reme «Cuia
YIOPYTOCTH
Jlaboparopnas pabota «Onpenenenue
17 )KCCTII()OCTIE npyzmHH» (c - brbmmorexa [TOK
Hemob30BanHeM obopyosaris TP) https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cina Tpetis https://m.edSO(])_.[ ru/ffOaf738
19 Pemenue 3agau nmo reme «Cuna but6mmorexa [IOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabota "OnpeneneHue
20 Koa(b(ri)mulfeHTapreHHH CKOJP;BJ)IKCHI/IH" Bubmmorexa [IOK

(c ucrnonb3oBaHuEM 000PYIOBaHUS

https://m.edsoo.ru/ffOaf8be



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

TP)

Pemrenue 3agad mo teMe "3aKOHBI

bub6nmmoreka [IOK
21 Hprorona. Cuna octu. Cuna
" Yipyr https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuia TSOKeCTH M 3aKOH BCEMHUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO Bubmaorexa ITOK
' P https://m.edsoo.ru/ff0af044
MaJCHHS
JlabGopaTopHas pabota «l3mepenue
23 YCKOpEHUS CBOOOIHOTO MaieHus» (C
UCIoJIb30BaHuEeM o0opynoBanus TP)
Pemenue 3anau no teme "Cuia
24 TSDKECTH 1 3aKOH BCEMHUPHOTO bubmorexa OK
; P https://m.eds0o.ru/ff0af5fs
TATOTECHUS

o5 [IepBasg kocMHu4ecKas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MatepuabHON TOYKH.

26 AGCOTIOTHO TBEPAOE TETO. bubnnorexa [JOK
PaBHOBecue TBEpOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILCHUS

27 MowmeHT cuinsbl. LleHTp TsxecTn

28 Pemenue 3agau mo teme "MOMEHT bu6nmorexa LIOK
cunbl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHU4eCcKOe JBUKEHUE bubnnorexa [JOK

. ., ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KoHTtponbHas paboTa 1mo teme
" P P bubnuotexa [JOK
30 MexaHn4eckoe JBUKEHUE.

Bs3aumogeiictsue Ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0afb8e
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

Nmnynec Tena. Umnynse cuiibl. 3aKoH

31 COXPaHEHHUS UMITyJIbCa. YIIPYroe u bubmmorexa [JOK
P Y . Pyt https://m.edsoo.ru/ffob07fa
HEYIPYyroe B3auMOJICHCTBUE
Pemenue 3agad mo reme "3akoH bubmuorexa [JOK
32 |
COXpAHEHUS UMITYJIbCA https://m.edsoo.ru/ffOb096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnmoreka [IOK
34 M 0
PRAHIACCRAR paboTa H MOTHHOUTE https://m.edsoo.ru/ff0b0a84
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
paboThI CUIIBI TPEHUS TTPU
36 PaBHOMEPHOM JIBUKCHUH TeJIa 110
TOPU30HTAJILHOM MOBEPXHOCTUY (C
UCMOJb30BaHUEM 000pynoBanus TP)
37 CBs13b DHEPTUH U PaOOTHI.
[ToTrenumanpHas sHEpPrust
Kunernueckas sneprus. Teopema o bubmuoreka [IOK
38 .
KMHETUYECKON SHEPIUHr https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
KonTponbHas padota no temam
40 «3aKOH COXpaHEHUs UMITyJIbca. 3aKOH bubmorexa [TOK
P YIRCE: https://m.edsoo.ru/ffob12fe
COXPAHEHHUS SHEPTUN
41 KoneOarensHOE IBUKEHNUE U €TO bubnunorexa LIOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonedaHusl. bubmuoteka [IOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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

Brinyxaennslie koneOanus. Pezonanc

https://m.edsoo.ru/ff0b20f0

43

44

MaremaTuyecKuii U NPy KUHHBINA
MasTHUKA

VYpoxk-uccienoBanue «3aBUCUMOCTb

nepuoja KojebaHui OT KECTKOCTU
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

IIpeBparienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

46

Jlaboparopuas padota «/3yueHue
KoJ1e0aHui NPYKUHHOTO MasiTHUKa» (C
HCII0JIb30BaHUEM LIU(PPOBOI
naboparopun RELEON)

bubnuoreka [{OK
https://m.edsoo.ru/ffOblaec

47

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHMOCTH NIEpr0/1a KoJeOaHMi
rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpy3a» (C UCIOIB30BaHHEM
obopynoBanus TP)

bubnuoreka [IOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoaHEL. CBOWCTBA
MeXaHU4YeCKHUX BOJIH. [IpogosbHbIE U
MOTEPEYHBIE BOJTHBI

Vpok-koH(DpepeHus "Mexannueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CelicMuuyecKre BOJTHEBI"

3ByK. PacnipocTpanenue u oTpakeHue
3BYyKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "HabmoneHune
3aBHUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 o
AKYCTHUYECKHI pe30HaHC
53 Ypok-koHpepeHus "YIbTpa3ByK u bubnmnoreka HOK
nHPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo Eu6 110K
noInoTeKa
54 TeMe " MexaHuueckue KoyiebaHus u
" https://m.edso0.ru/ff0b25f0
BOJIHBI
55 KonTponbnas pabora no teme
"MexaHuueckue KoueOaHus 1 BOJHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubnnorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs1 COTOBOM cBsI3H"
VYpok-uccnenonanue "M3yuenue Bu6 OK
5 nonmoTexa
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C _ 1
HOMOIIIbI0 MOGHIBHOTO TeedoHa" https://m.edsoo.ru/ff0b2c6c
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJIHBI
DNeKTpOMarHuTHas MPUPOJIa CBETA.
. bubmmnoreka [JOK
61 CxopocTtb cBeta. BonHoBbIe cBOMCTBA 1
https://m.edsoo.ru/ffOb31d0
cBeTa
Hcrounuku ceera. IIpsMonuneitHoe Eu6 LIOK
noImoTexa
62 pacnpocTpaHeHUe CBeTa. 3aTMEHUs

Connua u Jlynst

https://m.edsoo.ru/ff0b3658
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3aKOH OTpa)KeHUs CBETa. 3epKaja.

63 Pemrenue 3a1au Ha mpuMeHeHNe buGnuorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 IIpenomiienue cBeta. 3aKoH bubmuoreka [IOK
IIPEIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonb30BaHue MOJIHOTO BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTPaKEHHSI B ONITUYECKUX CBETOBOAX
Jlaboparopnas pabota "HccrnenoBanue
3aBHCHMOCTH YTJia IPeIOMIICHUS
66 CBETOBOTO JIy4a OT yIJia maJIieHus Ha
rpanuie "Bo3yx-cTekio"" (c
UTIOJIb30BaHKEM 000pynoBaHus TP)
Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBA3b"
bu6mmoreka IIOK
68 JInn3el. OnTryeckas cuiia JMH3bI https://m.edsoo.ru/fOb32c
N bubnuoreka [{OK
69 [TocTpoenne n3o00pa>keHUi B IMH3aX https://m.edsoo.ru/ffob4dda
JlaGopatopHnas pabota "Onpeznenenue
70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM bubmuorteka [IOK
CHJIBI coOupatoleit TuH3b1" (C https://m.edsoo.ru/ff0b4206
UCIoJib30BaHneM obopynoBanus TP)
71 Ypok-koHpepenus "OnTudeckue bubnuotexa [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnmorexa LOK

https://m.edsoo.ru/ff0b4684
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Ypok-koHpepenius "leexTo

73
3penus. Kak coxpanutsb 3peHue"
Paznoxenue 6e10ro cBeTa B CIIEKTP.

72 OnbiTel HetoToHa. Crioxkenue bubmuorexa [JOK
CIEKTpaJbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopaTopHas padoTta "OTBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX bubmmorexa [JOK

P 1 bel P https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHNH Yepe3 [BETOBEIC
¢bubTper”
KonTponbnas pabora no teme
76 "DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBD)

77 Omnpitel Pesepdopaa u mianerapHas bubnnorexa [JOK
MOJeJIb aToMa https://m.edsoo.ru/ffOc12a8

78 [Tocrynater bopa. Moaens atroma bopa
Hcnyckanue v morjonieHne cBera

79 aromoM. KBaHTbl. JInHeiuarteie brbmmorexa [TOK

' ’ https://m.edsoo.ru/ff0c144c
CHIEKTPBI

80 Ypoxk-mipaktukym "Habmtonenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUIBI brbmmorexa LIOK

A A https://m.edsoo.ru/ff0c1672
Crpoenune aToMHOTrO0 siipa. HyknonHas bu6muoreka [JOK

82
MOJeIIb https://m.edsoo.ru/ff0c18ac

83 PanuoaxTuBHBIE IPEBpAIICHHUS. bubmuoteka [IOK

N30TomnEb!

https://m.edsoo.ru/ff0clal4
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Pemmenue 3aay o teme:

bubnunoreka LIOK

84
"PannoakTuBHbIE peBpaeHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmanga
Vpok-koH(pepeHnus "PaanoakTuBHEIE

86 1/13131 eHI/Ii({b BI; APOJE, MEIUILINHE bubmorexa LHIOK

i \ PHPOAE, MEATITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SInepHble peakiui. 3aKOHbBI
87 COX paHeHEH 3apsiI0BOTO U MacCOBOIO bubmorexa LIOK
p P https://m.edsoo.ru/ffOc1c58
qHCel
DHeprus cBA3M aTOMHBIX siziep. CBs3b bubnuoreka [IOK

88
MAaCChI U SHEPTUHU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agaud no reme "AnepHeie
peakuu"

90 Peakiuu cunTe3a u neneHus saep. bubmmoreka [JOK
Uctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. JlencTus
PaJIMOAKTUBHBIX U3JTy4EeHUH HA KUBBIC
opraHu3msI"

92 [ToaroroBka Kk KOHTPOJILHOM paboTe MO bu6nmorexa LIOK
Teme " KBautoBbIe sBieHUsS" https://m.edsoo.ru/ff0c223e

03 KonTponbHas pabota mo Teme
"KBaHTOBEIE sIBIICHUA"

[ToBTOpenue, 0600IIEHNE.

94 JIabopatopHsie pabOTEI IO KypC bubmmorexa TIOK

" patop . P | pey https://m.edsoo.ru/ff0c245a
Bsaunmoneiictsue ten
95 [ToBTOpenue, o600menue. Pemenue bu6nunorexa LIOK

PACUCTHBIX U KaYCCTBCHHBIX 3a1a4 110

https://m.edsoo.ru/ff0c2572
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teme "TeroBble mpoiecch”

[ToBTOpenue, o6o0menue. Pemenue

96 ACYETHBIX U KAUYECTBEHHBIX 3a1a4 [10 1 bubnnorexa LHOK
p a . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx agBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
bub6nmmoreka [IOK
97 pacyeTHBIX M Ka4ECTBEHHBIX 3a1a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpEeHME, 0000IIECHNE.
98 JIaGopatopHble pabOTEI IO KypC 1 1 bubmorexa HOK
" patop P | pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE ABICHUSA
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Texkcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTropenue, o6o0menue. Pabora ¢
101 TekcTamH 110 TeMme "CBeTOBEIE 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMH 110 TeMe "KBaHnToBas u 1
sanepHas Gpusnka"
OBUIEE KOJIMYECTBO YACOB I10 102 26

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AKiinoHepHOE 00I11ECTBO
«M3marensctBo «IIpocBemenue»

» ®usuka, § xknacce/ [leppimkun .M., IBanoB A.U., AkiinonepHoe o0111eCTBO
«M3marensctBo «IIpocBemenue»

» Gusuka: 9-i knacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun U. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

» Gusuka. Jlugaktuueckue Marepuaiinl kK yaeoHuky A.B. Ileproimkuna. 7
kiacc/Mapon A.E., Mapon E.A.

» Gusuka. COOpHUK BOMPOCOB U 3a11a4 K yueOHuky A.B. [lepoimkuna. 7
kiacc/Mapon A.E., Mapon E.A., TTo3otickuii C.B.

* Guzuka. [lnarnoctuyeckue padbotel k yueOHuky A.B. [lepsikuna. 7
kiacc/IIlaxmarosa B.B., llledep O.P.

» ®usuka. Tectrl. 7 knacc/XannanoB H.K., Xannanosa T.A.

» ®usuka. Meronunyeckoe nocobue k yueonuky A.B. Ilepprukuna. 7
kiacc/Punonosuu H.B.

» Ousuka. lunaktuyeckrne Marepuansl kK yaueOHUKy A.B. Ileppikuna. 8



knacc/Mapon A.E. , Mapon E.A.

» Guzuka. COOpHUK BOMPOCOB U 3a/1a4 K yueOHuky A.B. [leppimkuna. 8
kiacc/Mapon A.E., Mapon E.A., ITo3otickuit C.B.

» ®uzuka. JluarHoctuaeckue paboThl K yueOHUKY A.B. [lepbimkuna. 8
kiacc/Illaxmarosa B.B., Illedep O.P.

» ®usuka. Tectrl. 8 knacc/Xannanos H.K., Xannanosa T.A.

» duzuka. Meroguueckoe nocooue k yueoHuky A.B. Ileprimikuna. 8
kiacc/®Punonosuu H.B.

» Gusuka. [lugaktuyeckue Marepuanisl kK yueOnuky A.B. Ilepoimkuna, E.M.
['ytauk. 9 xnacc/Mapon A.E., Mapon E.A.

» ®uzuka. COOpHUK BOMPOCOB U 3aj7a4 K yueOHuky A.B. Ileprikuna, E.M.
['ytHuk. 9 xnacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. Tectrl. 9 knacc/Xannanos H.K., Xannanosa T.A.

» Gusuka. Meroanueckoe nocodue k yueounky A.B. Ilepreimkuna, E.M. I'yTHuK.

9 knacc/I'yrauk E.M., Uepnukosa O.A.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

* bubnmoreka uudpoBoro oOpazoBaTeabHOr0 KOHTEHTa. — Pesxum nocryna:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-

664814b67e7d

* Enunas komnekius nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum gocryna:



http://school- collection.edu.ru

» denepanbHbBI EHTP HHPOPMAITMOHHO-00pa30BaTEILHBIX PECYpPCOB. — Pexum
nocryma http://www.fcior.edu.ru/

* [{ludpoBrie 0OpazoBaTenbHBIC peCypchl. — PexxuM noctymna:

http://www.openclass.ru
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