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HOACHUTEJIbHAS 3AIIMCKA

Mporpamma Mo (u3NMKe Ha YpPOBHe OCHOBHOro o06Llero 06pa3oBaHUs
cocTaB/ieHa Ha OCHOBe MOJIOXKEeHWIn 1 TpebOoBaHWMIA K pe3y/ibTaTaM OCBOEHMS Ha
6a30BOM YpOBHe OCHOBHOI 06pa3oBaTe/lbHON Mporpammbl, NpPeACTaBEHHbIX B
®dIrOC 000, a TaKxe ¢ Y4ETOM (PefiepasibHON paboyein NporpamMmmbl BOCNUTAHNA U
KoHuenumn npenogasaHns y4ebHoro npegmeTa «®@usnka.

Cofep>xxaHve nporpaMmbl MO (hM3MKe HamnpasneHO Ha (opmMUpoBaHue
€CTEeCTBEHHO-Hay4YHOW TpaMOTHOCTM OOYy4YatoLWMXCA W OpraHn3aumio U3yyeHus
(hM3MKM Ha [eATeNlbHOCTHON OCHOBe. B mnporpamme Mo (oM3MKe Y4YUTbIBAKOTCH
BO3MOXHOCTM Yy4yebHOro npegmeta B peanmsauum TpebosaHuii ®IrOC OO0 K
NNaHUPYyeMbIM IMYHOCTHLIM U MeTanpeaMeTHbIM pesy/nbTataM 00y4YeHUs, a TaKkxke
MEeXMNpPeAMETHbIE CBA3N ECTECTBEHHO-HayUHbIX YYeOHbIX NPeaMEeTOB Ha YPOBHE
OCHOBHOI0 06LLero 06pa3oBaHus.

[Mporpamma no (Yr3nKe ycTaHaB/INBAET pacrnpegeneHne yyebHoro marepumana
Mo rogam obydeHus (No Knaccam), npeasaraet NPUMepPHY0 Moc/efoBaTe/lbHOCTb
N3y4YeHUs TeM, OCHOBaHHYHO Ha /IOrMKe pasBUTUSA MPELMETHOro COLEepXXaHua u
YU€Te BO3PaCTHbIX 0CO6EHHOCTE 00YyHatoLLMXCA.

Mporpamma Mo u3nke paspaboTaHa C LEMbH OKasaHMs MeETOAUYECKOM
MOMOLLM YUMTENIO B CO3aHUN paboyeld Nporpammbl Mo y4eGHOMY MpeameTy.

dusnka ABNAETCA  CUCTEMOOOpasyloWMUM A1 eCTeCTBEHHO-HayUYHbIX
yUYeOHbIX MPeaMEeTOB, MNOCKO/bKY (PU3NYECKME 3aKOHbI NIEXAT B OCHOBE MPOLECCOB
N ABNEHWIA, WU3y4YaeMblX XUMWeW, Ouonornent, acTPoOHOMMERA W  (HU3NYECKON
reorpauei, BHOCUT BKMag B  €CTECTBEHHO-HAY4YHYHD KapTUHY  MuMpa,
npefocTaBnser Hambonee ACHble 06pasubl MPUMEHEHWA Hay4yHOro MeToja
MO3HaHWA, TO eCTb cnocoba NonyyeHnst OCTOBEPHbIX 3HAHWIA O MUpE.

OpfHa M3 rnaBHbIX 3aday (PU3NYeCKOro obpas3oBaHUS B CTPYKType 0OLLero
06pa3oBaHNA COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAYYHOW FPamMOTHOCTU U
MHTepeca K HayKe y 00yyatoLLmXcs.

N3yuyeHne (m3mMkM Ha 6a30BOM YpOBHEe npeAnofiaraeT  oBfageHue
CNefyrolWMM  KOMMNETEHTHOCTAMW, XapaKTepU3YHLLMMU eCTeCTBEHHO-HayUHYHO
rPaMoTHOCTb:

e Hay4HO OOBACHATH ABMEHUS;

e OLEHMBATb M NOHMUMATb 0COGEHHOCTM Hay4YHOr O UCCNe0BaHuS;

e WHTEpNpeTvpoBaTb  [aHHble U WCNOMb30BaTb  Hay4Hble
[0Ka3aTenbCTBa A/19 NoyyYeHus BbIBOLOB.

Llenn wm3yyeHMs U3MKM Ha YPOBHE OCHOBHOIO 0O6LLEro 06pa3oBaHUS
onpeaeneHbl B KoHuenuuu npenogaBaHns ydyebHoro npeamera «®usmka» B
obpasoBatefibHbIX  OpraHusauusax  Poccuiickoin  defepauun,  pean3yroLmx
OCHOBHble  00LLe06pa3oBaTesibHble  NPOrpamMmbl,  YTBEPXAEHHOW  peLleHueM



Konnermn MuHmucTepcTBa npocselleHns Poccuiickon degepaunm (NpoTokon ot 3
aekaops 2019 r. Ne MK-4BH).
eaun nzyyenus GU3NKU:

NpuobpeTeHNe WHTepeca W CTPEMIEHNA O0OYyYatoWUXCs K Hay4yHOMY
N3YYEHWNIO MPUPOAbI, PasBUTME WX WHTENNEKTYaNbHbIX U TBOPYECKMX
CMOCOGHOCTEN;

pa3BUTME NPeACTaBMEHNII O HAYYHOM METOAE MO3HaHNSA 1 (HOPMMPOBaHME
MCCNEA0BATENIbCKOr0 OTHOLLEHMS K OKPYXKAHOLLIMM SBMIEHUSM;
(hopMMpOBaHME Hay4yHOrO0 MUPOBO33PEHMSI KaK pe3ynbTata WU3yyeHus
OCHOB CTPOEHNS MaTepun 1 hyHAaMeHTaNbHbIX 3aKOHOB (DU3UKN;
(hopMUpOBaHME MPEACTaBNEHWIA O POIN (M3UKU ANS PasBUTUA APYruX
eCTECTBEHHbIX HayK, TEXHWUKM N TEXHOMOT A,

pasBUTME  MNpeAcTaBNeHW 0  BO3MOXHbIX  clepax — Oyayllein
NMPotheccnoHanbHOW AeATeNbHOCTI, CBA3AHHON C (PU3NKOM, NOArOTOBKA K
AanbHelLeMy 06yYeHMIO B 3TOM Hanpas/ieHUN.

JlocTvKeHWe 3TUX Lener nporpammbl Mo (PU3MKe Ha YPOBHE OCHOBHOIO
o6LLero obpasoBaHMsA 06ecneynBaeTCa peLleHneM Ceayowmx 3aaad:

NpuobpeTeHWe 3HaHWM O [JMCKPETHOM CTPOEHMM BeLlecTBa, O
MeXaHWYeCKNX, TenoBbIX, 3MEKTPUYECKMX, MarHUTHbIX W KBaHTOBbIX
SBNEHUSX;

NPUOGPETEHNE YMEHUIA OMUCLIBATL U OOBACHATL (PU3NYECKUE SIBNEHUA C
MCNOMb30BAHWNEM MOJTYHYEHHbIX 3HAHWIA;

OCBOEHVME METOAOB PeLleHNs MNPOCTEMLUMX PacyETHbIX 3aga4y ¢
MCNO/b30BaHNEM (hM3MYECKNX Mogenen, TBOPYECKUX "
MPaKTUKO-OPUEHTUPOBaHHbIX 3a4ay;

pasBuTVE YMEeHWIN HabNto4aTb NPUPOAHbLIE ABNEHNS N BbIMOHATL ONbITbI,
nabopaTtopHble  paboTbl U 3KCMEPUMEHTa/IbHble  UCC/IeA0BaHUA C
MCNONb30BaHNEM U3MEPUTESbHBIX MPUGOPOB;

OCBOEHME MPMEMOB paboTbl C MHDOPMaLMen (HM3NYECKOro CoAepXXaHus,
BK/tOYasA NH(OPMALMIO O COBPEMEHHbIX LOCTVKEHUAX (PU3NKK, aHa/IN3 U
KPUTUYECKOe OLIeHVBaHWe NHhopMaLnK;

3HAKOMCTBO CO cpepamu NMPOGECCUOHAIBHOW LeATENbHOCTM, CBA3AHHbLIMY
C (DM3MKOW, W COBPEMEHHbLIMW TEXHONOrMAMM, OCHOBaHHLIMW Ha
AOCTUKEHUAX (DU3NYECKOW HayKM.

Ha n3yuyeHne tm3nkum (6a30Bblil YPOBEHb) Ha YPOBHE OCHOBHOIO OOLLEro

obpasoBaHuMa otBoguTca B 9 knacce — 102 vaca (3 uaca B Heaenw).



COIEPKAHUE OBYUEHUA
9 KJIIACC

Paznea 8. Mexanuueckue siBJICHHUS.

MexaHnyeckoe pfABuXKeHue. MaTepuanbHad Touka. Cuctema OTCYETA.
OTHOCUTE/IbHOCTb  MEXaHWYEeCKOro [BWXKeHus. PaBHOMepHOe NpAMOSIMHENHOe
[BWKeHNe. HepaBHOMepPHOEe NPAMONMHENHOe ABwKeHWe. CpeaHas U MrHOBEHHas
CKOPOCTb Tena npu HepaBHOMEPHOM [BVXKEHUMW.

YckopeHue. PaBHOYCKOpPEHHOEe MNpsMOSIMHeHoe ABWKeHne. CBO60AHOE
nageHue. OnbITol ["anunnes.

PaBHOMEpPHOEe ABWXKEHME MO OKPY>XHOCTW. Tlepnof M yactota obpaieHus.
JInHeiHasa 1 yrnosas CKOpPOCTW. LIeHTPOCTpeMUTENbHOE YCKOPEHME.

MepBblil 3aKOH HbloTOHA. BTOpOiA 3aKOH HbtOTOHa. TpeTuid 3akoH HbloTOHa.
[MpuHUMN cynepno3nuumn cun.

Cuna ynpyrocTu. 3akoH 'yka. Cuna TpeHua: cuna TpeHUs CKONbXeHus, cuna
TPEeHUs NOKoA, ApYyrue Buabl TPEHUA.

Cuna TSHKeCTU N 3aKOH BCEMUPHOrO TATOTEHMSA. YCKOpeHue CBOOOLHOro
nafeHna. [BwmkeHne nnaHeT BOKpyr CosnHua. lMepBasg KOCMUYecKas CKOPOCTh.
HeBecoMOoCTb 1 Neperpysku.

PaBHOBeCWe MaTepuasibHOM TOYKM. ABCONOTHO TBEPAOE Teno. PaBHOBeCKe
TBEPLOro Tesa C 3aKpennéHHOM OCbio BpaLLeHNUs. MOMEHT cusibl. LIeHTp TsXkecTw.

mnynsc Tena. MIameHeHne umnynsca. ViIMnynsc cunibl. 3aKOH COXpaHeHUs
nMnynbca. PeakTMBHOE [ABWXKEHNE.

MexaHunyeckasd pabota M MOLLHOCTb. PaboTa cun TSXECTW, YMpyrocTw,
TpeHuns. CBA3b 3Hepruv 1 paboTol. [NoTeHUWanbHas aHeprus Tena, NOAHATOro Haj
MOBEPXHOCTLIO 3eM/n. MOTeHLMaIbHaA 3HEPT s CXATOM NPY>XMHbI. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKOW 3Hepruun. 3akoH COXpPaHeHMst MeXaHUYeCKOM
3Hepruu.

Hemoncmpayuu.

1. HabnwogeHne mexaHMYeCcKOro ABMXXeHUS Tena OTHOCUTENIbHO pasHbIX Tes

OTCYéTA.

2. CpaBHeHue nyTeil U TPaeKTOpPWUIA [BWKEHWS OLHOr0 M TOro e Tena
OTHOCUTE/IbHO pa3HbIX TeN OTCYETA.
13mepeHre CKOPOCTM 1 YCKOPEHUSA MPAMOIMHENHOTO ABVKEHNS.
iccnepoBaHue NpUsHaKoB PaBHOYCKOPEHHOI O ABVKEHWA.

HabnofeHve OBVKEHNSA Tefla Mo OKPY>KHOCTMU.

HabnogeHne MexaHNYeCKuX ABNEHNIA, NPONCXOAALLMX B CUCTEME OTCUETA
«Tenexka» nNpu €€ paBHOMEPHOM UK YCKOPEHHOM  [BUXXEHUU
OTHOCMUTENbHO KabuHeTa (hU3nKK.
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10.
11.
12.
13.
14.
15.
16.

3aBMCMMOCTb YCKOPEHMS Tefla OT Macchbl Tefla U Ae/CTBYHOLLEA Ha Hero
CUNbI.

Hab6ntoaeHve paBeHCTBa CUN NpW B3aUMOAENCTBIN Ten.

3MeHeHWe Beca Tena npu YCKOPEHHOM [BUXKEHUN.

Mepeaaya UMNynbca Npy B3aMMoAeicTBAN Ten.

Mpeobpa3oBaHst IHEPT I NPY B3aMMOAENCTBIN Ten.

CoxpaHeHune UMNY/bCa NPy HeYNpPyrom B3anMoeicTBUN.

CoxpaHeHwe Mnynbca Npu abConoTHO YNPYrom B3auMOAEenCcTBUN.
HabntofeHne peakTUBHOMO BUXEHUS.

CoxpaHeHne MexaHU4YecKoi 3Heprum Npu CBO6GOAHOM NafeHNM.
CoxpaHeHne MeXaHNYeCKO aHeprm Npu ABUXEHUN Tena noj, AencTerem
MPYXXWHbI.

Jlabopamopnwie padbomosl u onvimol.

1.

10.

11.

KOHCTpyMpoBaHMe TpakTa [Ans pa3roHa W [da/ibHeiLIero paBHOMEPHOro
ABVKEHUSA LLapUKa NN TENEXKMN.

OnpeaeneHne cpefHer CKOPOCTU CKOMbXEHUS OpycKa WNn ABMXEHUS
LLIapMKa NO HaKMOHHOM NIOCKOCTW.

OnpefeneHne YCKOPeHMs Tena MNpu PaBHOYCKOPEHHOM [ABVKEHWUW MO
HaK/IOHHOW N/IOCKOCTW.

ccnepoBaHue 3aBMCUMOCTM MYTU OT BPEMEHU MPU PaBHOYCKOPEHHOM
ABWXEHNN 6€3 HaYyasIbHOW CKOPOCTMU.

[MpoBepKa ruMMoTe3bl: €CnM NpU  PaBHOYCKOPEHHOM [BUXeHUUM 6e3
Haya/lbHOM CKOPOCTW MYTW OTHOCATCA KakK psf HEYETHbIX 4umcen, To
COOTBETCTBYHOLLME MPOMEXYTKN BPEMEHW OANHAKOBBI.

ccnegoBaHne  3aBUCUMOCTU  CW/bl  TPEHWS  CKOMbXXEHWA  OT  CUNb
HOPMa/IbHOr O 1aBNEHNS.

OnpegeneHne KOaghULMeHTa TPEHUSA CKOMbXEHNS.

OnpepeneHne XXECTKOCTN NPYXXUHbI.

OnpeneneHve paboTbl CUMbl TPEHWUS NMPU PaBHOMEPHOM [BUXKEHUW Tena
MO rOpU30HTa/IbHOM NMOBEPXHOCTH.

OnpeaeneHne paboTbl CWAbl  YNPYrocT Mpu nNoabEMe rpy3a C
MCMo/b30BaHNEM HEMOABMKHOIO M NOABUXKHOIO 6/10KOB.

3yueHmne 3aKOHa COXpaHEeHNs SHepPrun.

Pa3zgena 9. MexannuecKkne KoJ1e0aHUA ¥ BOJIHEI.

KonebatenbHoe ABvKeHne. OCHOBHble XapaKTePUCTUKIN KOMlebaHuii: nepuog,
yactoTa, amnauTyga. MatemaTuyeckuii U NPYXXMHHbIA MasTHUKKW. MpeBpalyeHue
3HEPruM Npm KonebateslbHOM ABVXKEHUN.

3aryxawowme  KonebaHws.  BbIHy)XaeHHble  KonebaHus.  Pe3oHaHC.
MexaHu4yeckne BOMHbl. CBOWCTBA MeXaHWYeCKUX BOMH. [1podosibHble ©



nonepeyHole BOMHbLI.  [vHa BOMHbBI W CKOPOCTb €€  pacnpocTpaHeHus.
MexaH14YecKre BOMHbI B TBEPAOM Tene, CEMCMUYECKNE BOSTHbI.
3BYyK. 'POMKOCTb 3BYyKa M BbiCOTa TOHa. OTpakeHue 3ByKa. MH(pa3ByK U
yNbTPa3BYyK.
Hemoncmpauuu.
1. HabnwogeHne konebaHwin Ten nof AEACTBUEM CWMbl TSHKECTU U CUMbI
YyNpyrocTu.
HabntogeHve KonebaHuin rpysa Ha HUTU U Ha NPYXXUHE.
HabnofeHve BbIHY>XAEHHbIX KO/1e6aHWin 1 pe3oHaHca.
PacnpocTpaHeHue NPoAo/bHbIX U NMONepeYHbIX BOSH (Ha Mogenn).
HabntogeHve 3aBUCMMOCTI BbICOTbI 3BYKa OT YacTOTbl.
AKYCTUYECKNIA pe30HaHC.
Jlabopamopnwie padbomosl u onvimol.
1. OnpefeneHve 4YactoTbl M nepuofa KonebaHWA MaTeMaTUYecKoro
MasATHUKa.
2. OnpepeneHve YacToTbl U Nepuoga KonebaHnii NPY>XXMHHOTO MasTHUKa.
3. VccnenoBaHve 3aBUCUMOCTI Mepuofa KonebaHnil NoABELEHHOI0 K HUTK
rpysa oT A/IMHbI HUTMW.
4. WccnepgoBaHue 3aBMCUMOCTI Nepuoga KosebaHuin NpYy>XXMHHOI0 MasiTHUKa
OT Macchl rpysa.
5. lMpoBepka He3aBMCUMOCTW Mepuoda KonebaHWiA rpysa, NoABeLleHHOro K
HUTK, OT Macchbl rpysa.
6. ONblTbl, [AEMOHCTPMPYHOLLME  3aBUCMMOCTb  Mepuoga  KonebaHwia
NPY>XXMHHOI0 MasTHMKa OT MacChl rpy3a U XXECTKOCTN NPYXXUHbI.
7. V13mepeHne yCKopeHusi CBO60AHOro naieHus.
Pasznen 10. D1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
ANeKTpoMarHUTHoe  Mofie.  ONeKTpOMarHUTHble  BOMHbL.  CBOMCTBa
3NEKTPOMArHUTHbLIX BOMH. LLKana 31eKTpOMarHUTHbLIX BOMH. lKlcnonb3oBaHue
3/IEKTPOMArHUTHbIX BOJTH [1151 COTOBOW CBSI3W.
AnekTpoMarHuTHasa npupoga ceeta. CKopocTb cBeTa. BonHOBble CBOWCTBA
CBeTa.
Jlemoncmpayuu.
1. CBOICTBA 3/1EKTPOMar HUTHbIX BOJSTH.
2. BonHoBbIe CBOICTBA CBETA.
Jlabopamopnuie padbomost u onvimel.
1. V3ydeHne CBOWCTB 3M1EKTPOMArHWTHbLIX BOSIH C MOMOLLbO MOGWU/ILHOMO
TeneoHa.
Pa3gea 11. CBeToBbI€C ABJICHUS.
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JlyyeBas ~ Mopenb  CBeTa. VICTOuHMKM  cBeTa. [MpAMonnHeinHoe
pacnpocTpaHeHue ceeTa. 3aTMeHns ConHua n JlyHbl. OTpaxkeHne ceeTa. l'1ockoe
3epKasio. 3aKOH OTpaXkKeHus CBeTa.

[MpenomneHve ceeta. 3akKOH MPeNoOMIeHUs cBeTa. [1o/IHOe BHYTPeHHee
OoTpaxeHue cBeTa. licnosnb3oBaHWe MOMHOTO BHYTPEHHEro OTPaXeHus B
OMTUYECKMX CBETOBOAAX.

NnHza. Xog nydved B nmH3e. ONTMYecKas cucTeMa (poToannaparta,
MMUKpPOCKONa W Tefneckona. a3 Kak onTuyeckas cuctema. BanM3opykocTb w
[a/IbHO30PKOCTb.

Pa3noxeHne 6enoro ceeta B criekTp. OnbiTbl HbloToHa. CrioxkeHue
CMNeKTpasibHbIX LBETOB. Jucnepcus ceeTa.

Jlemoncmpayuu.

[MpAMONNHeltHOe pacnpocTpaHeHWe CBeTa.

OTpaxeHue cBeTa.

[MonyyeHne N306paXKeHNA B MIOCKOM, BOTHYTOM M BbIMYK/IOM 3epKanax.
[MpenomneHve ceeTa.

ONTNYeCKUiA CBETOBOA,

XoA nyyei B cobMparoLLein NnH3e.

Xog nyyein B paccemBatoLLeit nH3e.

[MonyyeHme N306paxXeHNA C NOMOLLIbHO JINH3.

MpuvHUMN ercTBKsA hoToannapara, MMKPOCKOMNa ¥ Teneckona.

10. Mogenb rnasa.

11. Pa3noxeHune 6e/10ro cBeTa B CMEKTP.

12. MNonyyeHne 6enoro cBeTa NP CMNOXeHUN CBeTa PasHbIX LIBETOB.

Jlabopamopnwie padbomosl u onvimol.

1. VccnepgosaHve 3aBMCMMOCTM Yria OTPaXKeHWs CBETOBOrO jiyda OT Yria

najeHus.

2. M3ydeHune XapaKTepuUCTUK N300paXkeHMs NpeaMeTa B NI0CKOM 3epKarie.

3. VccnefoBaHve 3aBMCUMOCTY Yria NPenomM/IeHns CBETOBOrO fiyya OT yrna

NafeHns Ha rpaHnLe «BO34yX—CTEK/0».

4. Tlony4yeHne N306paxXeHNiA C NOMOLLLbHO COBMPatOLLLEN NINH3bI.
OnpegeneHve (HOKYCHON0 PacCTOSHUA U ONTUYECKOA CUJbl COBMpatoLLEit
NINH3bI.

6. OnNbITbl NO Pa3oXeHWo 6e/10ro CBeTa B CMEKTP.

7. OnMbITbl MO BOCMPUATUIO LIBETA MPEeAMETOB Mpu MX HabnogeHUN 4epes
LIBETOBbIE (PUILTPBI.

Pa3nen 12. KBaHTOBbBIE SIBJIEHHS.

OnbITbl Pesepdopsa n nnaHetapHasa mogens atoma. Mogenb atoma bopa.
cnyckaHue v nornoLleHme ceeta aToMoM. KBaHTbl. JIMHelAYaTble CNeKTpbl.
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PafnoakTMBHOCTL. Afb(a-, 6eTa- 1 ramMmma-usnyyeHmsi. CTpoeHvie aTOMHOro
aapa. HyknoHHaa wmofenb aTtoMHoOro fgpa. Wsotonbl. PaaMoakTuBHbIE
npespaLLieHnsa. [Nepuop nonypacnaga atToMHbIX S4ep.

ALepHble peakumn. 3aKOHbl COXpaHeHWa 3apAafoBOro U MaccoBOro YuCen.
JHeprua cBa3nM aToMHbIX Agep. CBA3b Maccbl M 3Heprun. Peakumm cuHTesa M
feneHua agep. ICTouHuKn aHeprmm ConHua 1 3BesA,.

ApepHas aHepreTuka. [encTBus pafmMoaKTUBHBLIX W3MYYEHUA Ha XMBble
OpraHun3Mbl.

Jlemoncmpayuu.

1. CneKkTpbl U31yYEHUA N NOTNOLEHNS.

2. CneKTpbl pasINyHbIX rasos.

3. CnekTp BoAopoza.

4. HabniogeHve TpekoB B Kamepe BunbcoHa.

5. PaboTa CYETUMKA NOHN3UPYIOLLMX U3NTYHEHNIA.

6. Perucrpauus nsny4yeHuna NpupoAHbIX MAUHEPaIoB 1N NPOAYKTOB.

Jlabopamopnsie padbomost u onvimel.

1. HabnwogeHne CNAOLWHbIX Y NIMHERYATbIX CNEKTPOB U3NTYyHEHUS.

2. VccnepoBaHue TPEKOB: M3MepeHWe 3HEPrMn YacTuubl MO TOPMO3HOMY

nyTun (no dotorpadusm).

3. 3mepeHune pagmnmoakTMBHOrO (hoHa.

IHoBTOpHTEILHO-00001IAXOIM A MOAYJIb.

[MoBTOPUTENLHO--06006LLAIOLWMIA MOAY/b NPeHa3HAYeH A1 cUcTeMaTmU3aLmm
M 06006LEeHNs  MPeaMETHOrO  COAepPXaHuss U OnbiTa  [AeATe/IbHOCTH,
NMPUOBPETEHHOIO MPU U3YYEHUIN BCErO Kypca (hM3MKK, a Takxe A1 NMOAroTOBKM K
OCHOBHOMY TrOCYJapCTBEHHOMY 3K3aMeHYy MO (u3nKe AN1d 00yvaroLmxcs,
BbIOpaBLUMX 3TOT YUYEOHbI NpeameT.

[Mpy U3yYeHUn JaHHOro MOAYNA peasiu3yloTca U CUCTEMATU3NPYHOTCA BUAbI
[EeATeNIbHOCTW, HA OCHOBE KOTOPbIX 00eCrneynBaeTca AOCTUXKEHME NPeAMETHbIX U
MeTanpeAMETHbIX  MNaHUPYeMbIX  pe3ynbTaToB  00y4yeHuss,  hopmupyeTcs
eCTECTBEHHOHay4YHad rpaMOTHOCTb: OCBOEHWE HayUHbIX MeTOA0B WCC/ef0BaHUS
ABNEHUI MPUPOAbl U TEXHWKW, OBNafeHne YMEHUAMU OOBACHATbL (U3MYecKune
ABNIeHNs, NPUMEHAA NOMY4YeHHble 3HaHWA, pewaTtb 3ajadyn, B TOM 4ucne
KauyeCTBEHHbIE 1 3KCNEPUMEHTa/IbHBIE.

MpUHLMNNANLHO AeATeIbHOCTHbLIA XapakTep AaHHOro pasfena peainsyeTcs
32 CYET TOro, 4To OO6y4arolMecsd BbINOMHAT 3aAaHus, B KOTOPbIX UM
npeanaraeTca:

Ha OCHOBE MOMlyYEHHbIX 3HAHWIA pacrno3HaBaTb W Hay4YHO OOBLACHATb
(hn3nyeckme SBNEHNSA B OKPY)KatoLLIe NPUPOAe M NOBCELAHEBHOW XKN3HN;



MCMNOMb30BaTb HayuHble METO/bl UCCNENA0BAHNS (DU3NYECKUX SBNEHWUIA, B TOM
yncne Ans NPOBEPKM rMNoTe3 U NoyYeHns TEOPETUYECKNX BbIBOAOB;
0ODBACHATb Hay4Hble OCHOBblI Haub0Mee BaXKHbIX AOCTUXKEHWIA COBPEMEHHbIX
TEXHOMOTUIA, HanpyMep, NPaKTUYECKOro MCMO/b30BaHNS Pa3fIMYHbIX UCTOYHMKOB
3HEPruM Ha OCHOBE 3aKOHa NPEBPALLEHNsI 1 COXPaHEHWs! BCEX M3BECTHbIX BUOB
3Heprum.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

3yyeHne (PU3NKM Ha ypOBHe OCHOBHOrO 06LLLero obpa3oBaHUsi Hanpas/eHO

Ha JOCTUXKEHWE IMYHOCTHBIX, MeTanpeAMETHbIX U MPEAMETHbIX 06Pa30BaTE/bHbIX
pe3y/bTaToB.

B pe3ynbTaTe U3yueHus (M3MKU Ha YPOBHE OCHOBHOIO 06LLLEr0 06pa3oBaHs

y obyuvaroulerocs 6yayt cpopMmpoBaHbl Cneaytowme MYHOCTHbIe pe3ynbTaTthbl B
4acTu:

1) naTpuoOTHYECKOT0 BOCIIMTAHMS :

— MPOSAB/IEHNE NHTEPECA K UCTOPWUM N COBPEMEHHOMY COCTOSIHUIO POCCUIACKON
(hM3MYECKOI HayKu;

— LIeHHOCTHOE OTHOLLEHME K JOCTUXKEHUAM POCCUMINCKUX YUYEHBIX--(DN3MKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

— FOTOBHOCTb K aKTMBHOMY Yy4acTUIO B 0BCY>XAEHNUN OOLLLECTBEHHO 3HAYNMbIX
M 3TUYECKMX MNPO6SIEM, CBSA3AHHLIX C MPaKTUYECKUM  MPUMEHEHUEM
AOCTVXKEHUI (DU3NKU;

— OCO3HaHWE BaXXHOCTU MOPa/IbHO--3TUYECKMX MPUHLUMNOB B [AEATE/IbHOCTU
YUEHOr0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCNPUATME 3CTETUYECKMX KAyeCTB (DM3MYECKON HayKWu: eé rapmMoHWYHOro
MOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, TAKOHWUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHMe LEHHOCTM (M3NYECKON HAyKM KaK MOLLHOIO0 WHCTPYMeHTa
MO3HaHWA MUPa, OCHOBbI Pa3BUTUA TEXHOJMOTMIA, BaXKHEWLLEN COCTaBNAOLLEN
KYNbTYpbl;

— pasBUTUE Hay4HO NHO03HATENIbHOCTM, MHTEepeca K MCCneaoBaTe/bCKOW
[leATeNbHOCTN;

5) ¢opmMupoBaHusT  KYJbTYPbl 3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— O0CO3HaHMe LUeHHOCTH 6e30nacHoro o6pa3a XNU3HN B COBPEMEHHOM
TEXHONOrMYECKOM MUpe, BaXKHOCTW npaBu/i 6e30MacHOro MNoBeAeHNs Ha
TpaHCMopTe, Ha Aoporax, C 31eKTPUYECKMM W TennoBbiM 060pPYyA0BaHNEM B
[lOMaLLHNX YCNOBUAX;

— C(hOpMMPOBAHHOCTbL HaBblKa pediekcun, NpuU3HaHWe CBOEro npasa Ha
OLLUMOKY 1 TAKOr0 XXe npaBa y [pyroro YenoBeka;

6) Tpy10BOIr0 BOCIIMTAHMS .

— aKTMBHOE Yy4yaCTuMe B PeLUeHUM MpaKTUYeckMx 3agad (B pamkax CembW,
00pa3oBaTeNbHOM  OpraHuM3auuu, ropoda, Kpas) TEXHOMOTMYeckonl 1



COUManbHOM HanpaBfEHHOCTW, TPEOYHLWMX B TOM uuUcne U (DM3NYECKUX
3HaHWIA;

e — VHTEPEC K NPaKTUYECKOMY M3YYEHUIO NMPOJeCCuii, CBA3AHHbIX C (IU3NKOW;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpMEHTaUMs Ha MPUMeHeHMEe (U3NYECKUX 3HAHWI ONs pelleHns 3afadv B
061acT OKpyXatoLLlel cpedpbl, NMaHUMPOBAHWA MOCTYNKOB W OLEHKM WX
BO3MOXHbIX MOCNEACTBUI A1 OKPY>KaKOLLLEW Cpeapbl;

e — 0OCO3HaHWe rn06aNbHOr0 Xapakrepa 3KOOrMYeCKUX Npobnem v nyTel Ux
peLleHuns:;

e 8) ajanTanMM K M3MEHSIOIIMMCH YCJIOBMAM COLUHAJIBHOM M NPHPOIHOM
cpebl:

e — TMOTPeOHOCTb BO B3aMMOAEACTBAM MNPW BbIMNOMHEHUN WCCEA0BaHUIA 1©
MPOEKTOB (YM3NYECKON HanpaBfEHHOCTN, OTKPbLITOCTb OMNbITY W 3HAHWAM
APYTnX;

e — TOBbILEHNE YPOBHA CBOE KOMMETEHTHOCTU Yepe3 MpPaKTUYECKYHo
[eATeNbHOCTb;

e — NOTPEOHOCTb B POPMMPOBAHUN HOBbLIX 3HaHWIA, B TOM Yunce hopMynnMpoBaThb
Naen, NOHATUSA, TMNOTE3bl 0 PU3NYECKUX 0ObEKTAX N ABNEHUSAX;

e — OCO3HaHWe AeMUNTOB COOCTBEHHbIX 3HAHMIN U KOMMNETEHTHOCTEN B 06/1aCTH
(OM3NKN;

e — T[/IAHMPOBAHNE CBOEro pPasBUTMS B MNPUMOOPETEHUN HOBBIX (UINYECKMX
3HaHWNA;

e — CTPEM/IEHMEe aHaNN3MPOBATb U BbISABMATL B3aUMOCBA3N NPUPOAbI, 06LLIECTBA U
3KOHOMWKMW, B TOM YMCE C UCMOb30BAHNEM (DU3NUECKNX 3HAHWIA;

e — OUEHKA CBOMX [EeACTBUMA C YYETOM B/IMSHUA Ha OKPYXKatoLyk cpegy,
BO3MOXHbIX rN06asibHbIX MOCNEACTBUMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTtarte OCBOEHWA Nporpammbl MO (hU3MKe Ha YpPOBHE OCHOBHOIO
o6Lero obpasoBaHuNa y oby4arowerocs 6yayT chopMMpoBaHbl MeTanpeaMeTHbIE
pe3yabTaThl, BK/IHOYaKOLLME NO3HaBaTe/IbHble YHUBepPCa/lbHble y4ebHble AeCTBUS,
KOMMYHVKATUBHbIE  YHMBEPC&/IbHbIE  Y4YebHble  AEeACTBUA,  PerynatuBHble
YHVBepCa/lbHble YUYebHble AeCTBUS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BbIABNATb W XapaKTepu30BaTb CYLECTBEHHbIE MPU3HAKNM OObBEKTOB
(ABNeHMI);

yCTaHaBNMBaTb CYLLECTBEHHbIA NPU3HaK KiaccugukalmMm, 0CHOBaHUA A1
06006LLEeHNSA 1 CPaBHEHNS;

BbISIBNSATb 3aKOHOMEPHOCTU Y MPOTUBOPEYMS B pacCMaTpMBaeMbIX (PakTax,
[aHHbIX U HabIOAEHUAX, OTHOCALMXCA K (DU3NYECKUM ABNEHUAM;
BbISIBNATb MPUUYUHHO--CNEACTBEHHbIE CBSA3M MPU U3YYeHUU (PU3NYECKUX
SBNEHUI N NPOLECCOB, AenaTb BblBOAbL! C UCMONb30BaHNEM AeAYKTUBHbIX
N MHAYKTMBHbIX YMO3aKNHUYEHWI, BblABMIaTb FMNoTe3bl 0 B3aMMOCBA3SX
(PU3NYECKNX BENNYNH;

CaMOCTOATENbHO BbIOMPATb CNocob pelleHns Y4ebHON (M3NYECKOM
3afa4n (CpaBHEHMe HECKO/IbKMX BapuaHTOB peLleHus, BbIOOp Hambonee
MOAXOAALLEr0 C YY4ETOM CaMOCTOSATENbHO BbIENEHHbIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCNONb30BaTh BOMPOCHI KaK 1CCNe0BaTelbCKNA MHCTPYMEHT MO3HaHUS;
MPOBOAWTL MO CaMOCTOATE/IbHO COCTaB/IEHHOMY M/1aHY OMbIT, HEC/TIOXHbIIA
(M3NYECKMIA  IKCMEPUMEHT, HeOO0MbLIOe uccnefoBaHe (PU3NYECKOTrO
ABNEHUS;

OUeHMBaTb Ha MPUMEHMMOCTb W  [OCTOBEPHOCTb  MH(OpMaLMIO,
MO/TYYEHHYIO B XOf€e UCC/ef0BaHNA U 3KCMEPUMEHTE;

CaMOCTOATENIbHO (DOPMY/NMPOBaTh 0606LLEHNS 1 BbIBOAbI MO pe3y/bTaram
NpoBeA&HHOro HabNtAeHNS, ONbITa, UCCNeL0BaHMS;

MPOrHO3MpPOBaTb  BO3MOXKHOE  Ja/ibHeillee  pasBuThe  (DU3NYECKUX
MPOLLECCOB, a TaKXXe BblABUraTb NPeAMnoioKeHUs 06 NX pasBUTUM B HOBbIX
YCNOBMAX N KOHTEKCTaX.

PabGora ¢ undopmanmei:

MPUMEHATb Pa3/INYHblE METOAbI, MHCTPYMEHTbI M 3anpochl MpY NMOUCKE U
0T60pe MHOPMALMM UM AaHHBIX C YYETOM NPEANOXEHHOW Yy4ebHo
(hn3n4ecKoin 3adauu;

aHa/IM3MpoBaTb, CUCTEMATU3NPOBATL M UHTEPNPETUPOBATL MHGOPMALMIO
pasINyHbIX BUAOB U (DOPM NPeLCcTaB/eHNS;

CaMOCTOATENIbHO  BbIOMPaTb  ONTUMa/IbHYKO  (hOpMYy  MpeACTaBNeHMs
MH(OpMaLUMN 1 WUANOCTPMPOBaTL  pPellaemble  3afayn  HEC/IOXHbIMM
CXemMaMu, anarpammamm, MHOM rpatimkor 1 NX KOMOUHaLMSMA.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIEC HeCTBHS:

B Xo4e 06Cy[eHns ydyebHOro martepuana, pesynbTaTOB /1abopaTOPHbIX
paboT ¥ NPOEeKTOB 3aAaBaTb BOMPOCHI MO CYLLECTBY 006CY>KAaeMO TeMbI U
BbICKa3blBaTb WAEW, HaleNeHHble Ha pelleHne 3ajadn U Noajep>kaHue
bnaroxenare/ibHOCTA 06LLEHUS;



COMOCTaBNATb CBOW CYXAEHUA C CYXAEHUAMU APYruxX Y4acTHMKOB
Ananora, 06Hapy>XuBaTtb pasnymne N CXOACTBO NMO3NLNIA;

BblpaXXaTb CBOK TOUKY 3PEHUS B YCTHbIX U MUCbMEHHbIX TEKCTaX;
Ny6NNYHO NPeLCTaBNATb Pe3y/bTaTbl BbIMOTHEHHOIO (PU3MYECKOro OnbiTa
(aKkcnepuMeHTa, uccnefoBaHns, NPOeKTa);

MOHMMaTb M WCNOMb30BaTb  MPeMMyLLecTBa  KOMaHAHOW  ©
NHAVBMAYaNbHOW PaboTbl MPU  PeLleHWM KOHKPETHOW  (M3MYecKoi
npobnemsl,

NPUHUMATL LieI COBMECTHOW [AeATe/IbHOCTU, OpraHu30BbIBaTb [AeNCTBUSA
Mo e€ [OCTWMXKEHUIO: pacnpefensatb ponn, 06CyKaaTb MpoLecchbl U
pe3ynbTaTbl COBMECTHOM PaboTbl, 0606LaTh MHEHMSA HECKO/IbKUX NIOAEN;
BbINOMHATb CBOK YacTb paboTbl, 4OCTMIasd Ka4eCTBEHHOrO pe3ynbTaTa o
CBOEMY HanpaB/IEHNO W KOOPAUHWPYS CBOW [ENCTBUA C  APYrvMu
UsieHamMy KOMaHAbl;

OLeHMBaTb KayeCTBO CBOEro BKIafa B O6LMIA NPOAYKT MO KPUTEPUSM,
CamMOoCTOATe/IbHO CHOPMYNPOBaHHBIM Y4aCTHUKaMM B3anMOLENCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BbISBNATb NPO6MEMbI B XXMU3HEHHBLIX U YUYEOHbIX CUTYaUUsiX, TPEOYHOLLMX
A5 peLLeHNs (U3NYECKUX 3HaHWA,

OpPMEHTUPOBATLCA B Pa3/INYHbIX  MOAXO0AAX MPUHATUA  PeLLeHUit
(MHOMBMAYaNbHOE, NPUHATWE pPeLUeHWss B Tpynne, MPUHATUE peLLeHuit
rpynnon);

CaMOCTOSATE/IbHO COCTaB/IAThL a/ITOPUTM peLleHns (DM3NYeCKOo 3a4aum nmn
MaaHa MCCnefoBaHMs C YYETOM MMEOLMXCA PecypcoB M COOCTBEHHbIX
BO3MOXHOCTEW, apryMeHTMpOBaTh Npefnaraemble BapuaHTbl PELLEHWIA;
[ienatb BbI6Op M 6paTb OTBETCTBEHHOCTb 3a PeLLEHME.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

NaBaTb afieKBaTHYHO OLIEHKY CMTYyaLun 1 npeanarath NiaH eé M3MeHeHNs;
OOBACHATb  NPUUMHBI  AOCTUXKEHUS  (HEAOCTUXKEHMS)  Pe3y/bTaToB
[eATeNbHOCTK, 1aBaTb OLEHKY NPUOBPETEHHOMY OMbITY;

BHOCWTb KOPPEKTUBLI B [eSTeNbHOCTb (B TOM YMC/Ee B XOf, BbIMOSHEHUS
(M3NYECKOTO  WCCNeAOoBaHUA WM MPOEKTa) Ha OCHOBE  HOBbIX
0OCTOATENBCTB, M3MEHMBLUMXCA CUTYaLMIA, YCTAHOBNEHHbIX OLUMGOK,
BO3HMKLUVX TPYAHOCTEIA;

OLIEHMBaTb COOTBETCTBME pe3ynbTaTa LieNn U YCNoBUAM;

CTaBWTb Ceb6s Ha MECTO [pYroro 4esoBeka B Xofle crnopa Win AMCKYCCUm
Ha Hay4HY0 TeMy, NOHUMAaTb MOTUBbI, HAMEPEHWSI 1 TOTUKY APYTOro;



Npu3HaBaTb CBOE MPaBO Ha OLLUMOGKY MpW peLleHnn 3NYecKnx 3aaayd unm
B YTBEPXKAEHMAX Ha Hay4YHble TEMbI 1 TAKOE XKe NpaBo APYroro.

HPEIMETHBIE PE3YJIBTATHI

K KOHLY 06yYeHVsi B 9 kiaacce NPeAMETHbIE Pe3y/bTaThbl HA 6a30BOM YPOBHE
[0MKHbI 0TPaXaTb CHOPMMUPOBAHHOCTL Y 00YUAIOLLINXCS YMEHMWIA:

MCNONb30BaTb MOHATMA: CUCTEMA OTCYETa, MaTepuasibHas TOUKa,
TPaeKTopus, OTHOCUTENIbHOCTb MEXaHWYeCKOro ABWXKeHUs, AedopmaLus
(ynpyras, nnactuyeckas), TpeHWe, LEeHTPOCTPEMUTENIbHOE YCKOPEHMe,
HEBECOMOCTb W Meperpysku, LEHTP TSHKECTW, abCOMOTHO TBEPLOe Teso,
LIEHTP TSHXKeCcTU TBEPLOro Tena, paBHOBECUe, MexaHWYecKre KonebaHus u
BOJIHbI, 3BYK, WH(PasByK M YNbTPasBYK, 3/1EKTPOMArHWUTHbIE BOJIHbI,
LLIKa/1a 3/IEKTPOMArHUTHBIX BOJH, CBET, 6/IM30pYKOCTb U Aa/lbHO30PKOCTb,
CMEKTPbl UCMYCKaHUA 1 NOT/IOWeHNns, anbda-, 6eta- 1 ramma-usnyyeHus,
U30TOMbI, AAepHan 3HEPreTuKa;

pas3nuyatb ABNeHUs (PaBHOMEPHOE W HepaBHOMePHOE NPAMOIVHENHOE
[BWKEHME, pPaBHOYCKOPEHHOE MNPSMOVHENHOe [ABWKeHWEe, CBOBOAHOE
naZieHne Tes, paBHOMEPHOE [BVXXEHME MO OKPY>KHOCTW, B3aMMOAeCTBUe
Te/, peakTUBHOe [ABWXKeHWe, Konebarte/ibHOe ABVXKEeHWe (3aTyxaroLuue u
BbIHY)XEHHble Ko/ebaHus), pe3oHaHC, BOMIHOBOE ABWKEHWMe, OTpaXkeHue
3BYKa, MPAMO/IMHEHOE PacrnpoCTpaHeHue, OTPaXKeHWe W MNPeioMIeHne
CBeTa, MO/IHOEe BHYTPEHHEE OTPaXXeHWe CBETA, pasfioXeHve 6enoro ceeta B
CMEeKTP W C/IOKEHMEe CMeKTpasibHbIX LBETOB, [AMCMepcus  CBeTa,
eCTeCTBEHHas PafM0aKTUBHOCTb, BO3HWKHOBEHMWE JIMHENYATOro CrnekTpa
U3NYYEHUSA) MO OMUCAHMNIO UX XapaKTePHbIX CBOWCTB U Ha OCHOBE OMbITOB,
[AEMOHCTPUPYIOLLMX faHHOe (PU3NYECKOE ABNEHNE,;

pacrnosHaBaTb  MPOSB/EHWE  U3YYEHHbIX  (PU3NYECKMX  SABMIEHUA B
OKpyXatolleM mupe (B TOM uucfne (pU3MYECKWUe SB/IeHUS B MPUPOLE:
MPUAMBBI N OTNIMBLI, ABVKEHWE NiaHeT COMHEYHOM CUCTEMbI, PeaKTUBHOE
OBWKEHME >KMBbIX OpraHnM3MoB, BOCMPUATME 3BYKOB >KMBOTHBLIMW,
3eMIETPACEHME, CEeMCMWYECKME BOMIHbI, LyHamK, 3x0, LBeTa Tef,
ONTUYECKME ABMIEHNA B MpuUpoge, GMONOrnmyeckoe [eicTsne BUAMMOTO,
YNbTPaUONeTOBOr0O W  PEHTFEHOBCKOIO  W3/TYYEHWI, €eCTEeCTBEHHbIN
PAfVOaKTUBHBLIA (DOH, KOCMWYECKWE fy4yun, PafMoaKTUBHOE W3NyyeHue
MPUPOAHbLIX MWHEPaIOB, [ENCTBME PafMOaKTUBHBIX W3MTYYEeHWIn Ha
OpraHu3M 4enoBeka), MpW 3TOM MNEPeBOAWTL MPAKTUYECKYIO 3ajadvy B
y4eOHYI0, BblAeNsaTb CYLeCTBEHHble CBOWCTBA (MPU3HaKK) (DU3NYECKUX
ABNEHUMN,



ONUCbIBaTb M3Y4eHHble CBOWCTBA TeN U (PU3NYECKUNE SBMIEHNS, UCMOMb3YS
(m3nyeckne BenMUMHbLI (CPeAHss M MIFHOBEHHas CKOPOCTb Tena npu
HepaBHOMEPHOM [BWKEHWUW, YCKOPEHWe, MNepemMelleHmne, MyTb, YrioBas
CKOPOCTb, CWna TPEeHWs, cuia YnpyrocTn, cuna TSKEeCTH, YCKOPeHMe
CBOOOAHOrO nafeHusi, Bec Tena, WMNYNAbC Tena, WMMY/AbC CWIbl,
MexaHu4yeckas paboTa W MOLLHOCTb, MNOTEHUMaIbHAA 3Heprus Tena,
MOAHATOr0 Haf MOBEPXHOCTLIO 3eM/W, MOTeHUMabHas 3HEPrUsi CXaToM
MPYXXWMHbI, KWHETMYECKass 3Heprusi, nonHas MexaHuyecKas 3Heprus,
Mepuof 1 vacToTa KonebaHuiA, ANNHA BOMHbI, TPOMKOCTb 3BYKa U BbICOTa
TOHa, CKOPOCTb CBETa, NokasaTe/b NPesioMIeHnst cpefbl), Npy onmcaHum
NpPaBWUbHO TPaKTOBaTb (YM3NYECKUIA CMbICNT WUCMONb3YEMbIX BEIUYMH,
0603Ha4YeHNss N eauvHMUBI PU3NYECKUX BENUYUH, HaxoauTb (HOPMYIbl,
CBA3bIBAIOLLME [aHHYHO (DU3NYECKYIO BEIMUYUHY C APYTMMU BEMYMHAMM,
CTPOUTb rpadvky U3yUYeHHbIX 3aBUCUMOCTEN PU3NYECKUX BENNUYNH;
XapaKTepu3oBaTb CBOWCTBa Ten, (M3MYeCKMe SABNEHWA W MPOLLECChI,
MCNONb3YA 3aKOH COXPaHeHWs 3HepPruu, 3akKOH BCEMUPHOrO TArOTEHUS,
MPUHUMN  CYNepno3vuum  cui, MPUHUMMN  OTHOCUTENbHOCTU [anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpPaHeHWs MMMY/bCa, 3aKOHbl OTPaXKEHUS U
MPeIoOMNEHNSA CBeTa, 3aKOHbI COXPaHeHWs 3apsA0BOro U MaccoBOro Yncen
Npn SAepPHbIX peakumax, npyv 3TOM [aBaTb CNOBECHYH (HOPMYNMPOBKY
3aKOHa W 3anucblBaTb ero MaTeMaTUyeCcKoe BbIPaXKEHNE;

0OBACHATL (PM3MYECKMe NPOLleCCbl U CBOWCTBA Te/l, B TOM 4uUCle W B
KOHTEKCTe CMTyaumid NPaKTUKO-OPUEHTMPOBAHHOIO XapakTepa: BbIsSBNATb
MPUYNHHO--CNELCTBEHHbIE  CBA3W, CTPOUTb  0ObACHeHWe ©n3  2-3
NOTMYECKMX LIAroB C OMOpPOM Ha 2—3 M3Y4YeHHbIX CBOWCTBA (PU3NYECKMX
SBNEHUI, PU3NYECKMX 3aKOHOB WU 3aKOHOMEPHOCTEN;

pewlaTb pacyéTHble 3agayn (onuparolimMecs Ha cuctemy wu3s 2-3
YPaBHEHWIA), NCMO/Mb3YS 3aKOHbI 1N (POPMY/Ibl, CBA3bIBAKOLLME (hM3MYECKME
Be/IMYMHBbI: Ha OCHOBE aHa/in3a YCN0BMA 3afayn 3anucbiBaTb KpaTKoe
YCNoOBWe, BbISBNATL HeAOCTaloWmMe UIN U30bITOYHbIE [JaHHbIE, BblOMpaTh
3aKOHbl U (POPMY/ibl, HEOOXOAMMbIE A1 PeLUeHNs, MPOBOAUTL PacUETbI U
OLEeHMBaTb  PEIMCTUYHOCTb  MOSYYEHHOr0  3HayeHuUs  (PU3NYECKOM
BE/IMYUNHBI;

pacnosHaBaTb MPO6/EeMbl, KOTOPble MOXHO pPewunTb MNpu  MOMOLM
(hM3nYeCKMX METOAO0B, WUCMOMb3yS ONUCaHWe WCCNefoBaHus, BblensiTh
NpoBepsemMoe MNPeanooXeHne, OuUeHMBaTb  MPaBUIbHOCTL  MOPsAKa
NPOBeAEHNA  UCCNefoBaHUA,  AenaTb  BbIBOAbl, WHTEPNPeTMpOBaThb
pe3ynbTaTbl HAbMAEHNIA U OMbITOB;



MPOBOAMTL  OMbITbl MO  HaGMOAEHUIO  (DM3UYECKUX  SBMEHUA UK
(M3nYecKnX CBOMCTB Ten (M3y4veHWe BTOPOro 3akoHa HblOTOHA, 3aKoHa
COXPaHEHUS 3HePruKn, 3aBUCUMOCTb Mepuofa KonebaHuin MpYy>XXMHHOrOo
MasTHMKA OT MaccCbl rpy3a U >XECTKOCTM MPYXXWHbI U HE3aBUCUMOCTb OT
amnAnTyabl MasibIX KonebaHuii, NPSAMOIMHENHOE pacrpoCcTpaHeHe CBETa,
pasnoXxxeHne 6eloro cBeta B CMEKTP, M3y4YeHWe CBOWCTB M300paXKeHMs B
MNOCKOM 3epKajsie U CBOWCTB M300paXkeHUsi npeameta B cobuparoLleit
NNH3e, Hab/MoAeHEe CMNJIOWHbIX W IMHEAYaTbIX CMEKTPOB W3NMYYeHUs):
CamMoCTOsTeNlbHO  cobupaTb  YCTAHOBKY U3 M30bITOYHOro  Habopa
0b0opyfoBaHMs, ONUCbIBaTb  XOf4 OMblTa W ero  pesynbTarhl,
(hopmynunpoBath BbIBOARI;

MPOBOAUTL MPY HEOOXOAMMOCTIN CEPUIO MPAMbIX U3MEPEHWIA, onpeaenss
cpefHee 3HayeHMe W3MepseMori BeNMUUHbI  (POKYCHOE pacCTOsHME
cobupatollerr  NnMH3bI), 060CHOBLIBaTb BbIOOP cnocoba W3MepeHus
(M3mepuTeNnbLHOro NprUbopa);

MPOBOAWTL  MCCMEf0OBaHMe 3aBUCUMOCTEN  (DU3NYECKUX BEMIUUYUH C
MCMNOMb30BAHNEM MPAMBIX WU3MepPeHUin (3aBUCUMOCTb MYTU OT BPEMEHU
MNpyY paBHOYCKOPEHHOM [ABWXEHWWM 6e3 Haya/lbHOM CKOPOCTW, rnepuoja
KonebaHUn mMaTeMaTU4ecKoro MasiTHMKa OT A/IMHbI HWUTK, 3aBUCUMOCTU
yrna OTPaXeHWsi cBeTa OT Yrna MnageHus W yrna npenomieHns oT yrna
naZieHns): naaHMpoBaTb WUCCNeAOBaHWE, CaMOCTOATE/IbHO CcobupaTtb
YCTaHOBKY, (DMKCMpOBaTb  pe3y/bTaTbl  MOJly4eHHOW  3aBUCUMOCTU
(hM3NYECKMX BEIMUMH B BUAe Tabnuy, U rpadukos, fAenatb BblBOAbI MO
pesynbTatam MUccnesoBaHus;

MPOBOAUTL KOCBEHHblE W3MepPeHUs (U3NYECKUX BeNUUYNH  (CpeaHss
CKOpPOCTb W yCKOpeHMe Tefla npu  PaBHOYCKOPEHHOM  ABWKEHUM,
YCKOpeHve CBOOOAHOIO nafeHus, >XECTKOCTb MPYXWHbI, KO3WMULNEHT
TPEHUS CKOMbXEHUS, MexaHuyeckas paboTa M MOLUHOCTb, 4actoTa M
nepuog KonebaHuii MaTemaTuyeckoro U MPY>XXUHHOrO  MasTHUKOB,
ONTU4Yeckas cuna cobuparowein NNH3bI,  PAAMOaKTUBHBIA  (hOH):
MNaHMPOoBaTb M3MEPEHUs, CobupaTb 3KCMEePUMEHTa/IbHYH YCTaHOBKY W
BbINOHATL U3MePeHUs, Crefya NPeanoXeHHON UHCTPYKLUMK, BbIYUCIATD
3HaYeHVe BENMYMHbBI U aHaIM3NPOBaTb NOMyYeHHbIe pe3y/bTaTbl C YYETOM
3aJaHHO MOrPELLHOCTU U3MEPEHWI;

cobntofaTh npasuna TEXHUKM 6e30MacHOCTY Nnpu paboTe ¢ nabopaTopHbIM
060pyf0BaHNEM;

pasfinyatb OCHOBHble TMPU3HAKM WU3YYeHHbIX (U3NYECKUX MOJENeN:
martepuasibHad TOuka, abCONKOTHO TBEPLOE Teno, TOYEYHbIA WCTOYHMK



CBeTa, /yd4, TOHKasd JIMH3a, NJaHeTapHas MOJeNb aroMma, HYK/I0HHas
Mo/e/lb aTOMHOI0 S4pa;

XapakTepu3oBaTb  MPUHUMMBLI  AEACTBUA  U3YYEHHbIX MPUOOPOB U
TEXHWYECKMX YCTPOWCTB C OMOPOA Ha MX onucaHus (B TOM 4umche:
CMMAOMETP, [AAaTYMKU TMONMOXKEHWS, PaCCTOSIHWUS W YCKOPEHWS, pakeTa,
9XO0NOT, OYKW, Mepuckon, oToannapaT, ONTUYECKNe CBETOBOAb,
CMEKTPOCKON, [03UMETP, kamepa BunbcoHa), MCNoNb3ys 3HaHUA O
CBOMCTBAX (PU3NYECKUX SABMEHUA W HEobxoaumble  (DU3NYECKME
3aKOHOMEpPHOCTMU;

MCMNOMb30BaTb CXEMbl U CXEMATUYHbIE PUCYHKM U3YUYEHHbIX TEXHUYECKMX
YCTPOWCTB, N3MePUTENIbHbIX MPUOOPOB M TEXHOMOMMYECKUX MPOLIECCOB
NPV PeLIeHnn Y4ebHO--MPaKTUYECKMX 3afay, OMTUYECKME CXEMbl [ANs
MOCTPOEHWS N306PaXKEHNIA B M/TIOCKOM 3epKasie U CObMpatoLLent IMH3E;
NpUBOAMTL  MNpPUMepbl  (Haxo4uTb  MHQoOpMauMio 0  npumepax)
MPaKTUYECKOr0 MCMOMb30BaHUSA (PU3NYECKMX 3HAHWI B MOBCEAHEBHON
XM3HW aNna obecneveHms 6e30NacHOCTU Mpy obpalleHnn ¢ npubopamm
TEXHUYECKMUN YCTPOMNCTBaMK, COXPaHeHMs 3[40pPOBbA W COGMOAEHUS
HOPM 3KOJIOrMYECKOro MoBefeHNS B OKPYXKatoLLed cpefe;

OCYLLUECTBNATb  MOWUCK  MH(oOpMaumMM  (U3NYECKOro  cofepXkaHus B
WHTepHeTe, CamMoCTOATENbHO (hOPMYMPYS MOUCKOBLIN 3amnpoc, HaXo4uTb
MyTW onpefeneHns LOCTOBEPHOCTM MOSTYYEHHOW MH(OPMaLMM Ha OCHOBe
MMEIOLLMXCS 3HAHWI 1 AOMOTHUTENBbHbIX UCTOUYHWKOB;

MCNOMb30BaTb MPU BbIMNOHEHNUWN YUYEeOHbIX 3a4aHuiA Hay4HO--MOMY SPHYHO
nuTepatypy  (PU3NYECKOro  CofepXkaHws, CnpaBOYHble  MaTepuasbl,
pecypcbl ceTu VIHTepHET, BNnajeTb NPUEMaMn KOHCMEKTMPOBaHUS TEKCTa,
npeobpa3oBaHMs MHHOPMaLMK U3 OAHOW 3HAKOBOIN CUCTEMbI B APYTYIO;
CO3JaBaTb COOCTBEHHbIE MUCbMEHHbIE M YCTHble COOOLLEHNA HA OCHOBE
MH(opMaLUn U3 HECKONMbKUX WCTOYHWUKOB (DM3NYECKOrO COAepXKaHus,
Ny6/IMYHO NPeLCTaBNATb Pe3y/bTaTbl NPOEKTHOM UM UCCNEeL0BaTE/IbCKOM
[eATeNbHOCTW, NPU  3TOM  FPaMOTHO  WCMO/b30BaTb  M3YYeHHbI
MOHATUIHBIA annapaT M3y4yaemoro pasgena (M3nMKM W COMPOBOXKAATb
BbICTYM/IeHMe Mpe3eHTaumeld C  Yy4€TOM OCOBEHHOCTe  ayauTopumn
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HanmenoBanue a3/1eJ10B U TEM 1071 OBbIC
Ne ni/m P KonTpoasnsie | IIpakTnuyeckue (1upp )
NporpamMMmal Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
Paznen 1. Mexanudeckue siBJIeHUs
11 MexaH14ecKoe BUKEHVE 1 CNocobbl ero 10 1 bubnunoteka LIOK
' onucaHms https://m.edsoo.ru/7f41a4a6
o bubnunoteka LIOK
1.2 B3anmopgenctene T 2 1
SAMMOAECTBIE TEN 0 3 https://m.edsoo.ru/7f41a4a6
bubnunoteka LIOK
1.3 3aKOHbI COXpaHeHna 10 3
P https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 40
Paznen 2. Mexanuveckue Kojae0aHusi M BOJTHBI
bubnunoteka LIOK
2.1 MexaHunyeckune K HKA 7
eXanueckue koneoa 3 https://m.edsoo.ru/7f41a4a6
bubnunoteka LIOK
2.2 MexaHn4yeckne BOJIHbI. 3BYK 8 1 3 htts://m.edsoo.ru/7f41a4a6
Toro no pasgeny 15
Pa3ne.11 3. BHGKTPOMaFHI/ITHOG I10JI€ U JJIEKTPOMATIrHUTHBIC BOJTHbI
ANeKTPOMarHMUTHOe none u bubnunoteka LIOK
3.1 6 2
3N1IEKTPOMArH1UTHbIE BOMHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6

Pa3nea 4. CBeToBbIe SIBJICHUS



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

bubnunoteka LIOK

4.1 3aKOHbI pacnpocTpaHeHusa ceeTa 6 2 htts://m.edsoo.ru/7f41a4a6
Bubnunoteka LIOK
4.2 JTnH3bI 1 onTryeckune Npruéopb! 6 3 httos://m.edsoo.ru/7f41ada6
bubnunoteka LIOK
4.3 Pa3noxeHune 6e10ro cBeTa B CMEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
WToro no pasgeny 15
Pa3nen 5. KBanToBbI€ sIBJIeHH S
Bubnmoteka LLOK
5.1 VicnyckaHue 1 nornoweHve ceeta aToMoM 4 1 httos://m.edsoo.ru/7f41a4a6
bubnmoteka LIOK
52 CTpoerive aTomHoro AApa 6 ! https://m.edsoo.ru/7f41a4a6
Bubnmoteka LIOK
5.3 FALepHble peakunn 7 1 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Paznea 6. [loBTopnTebHO-00001a101IMIi MOYJIb
6.1 MoBTOpeHMe 1 06006LLEeHME CoaepXXaHus 9 5 Bubnnoteka LLOK
' Kypca (m3nKkm 3a 7-9 knacc https://m.edso0.ru/7f41a4a6
WToro no pasgeny 9
OBLLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME 102 27



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

HNOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KosnyecTBo 4acoB JIeKTPOHHbIE
e Tema ypoxka Kontpoabnbie | IlpakTnyeckue fara wippoBbie
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsI pecypenI

MexaHn4yeckoe ABUMXKEHME. 1
MaTepuasnbHas Touka
Cuctema otcyeTta. OTHOCUTENILHOCTb 1 Bubnmoteka LLOK
MEeXaHWUYeCKoro ABMKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE NPSMO/IMHERHOoe 1 Bubnmoteka LLOK
[IBXeHne https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsiMOMHENHOE
LBWXeHne. CpeaHss N MrHOBeHHas 1
CKOpPOCTb
MpAMONMHENHOE PaBHOYCKOPEHHOE 1 bubnunoteka LIOK
[BU>KEHWe. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NPAMOSIMHENHOIO
PaBHOYCKOPEHHOI O ABMXEHWS. 1
I"padmk ckopocTn
abopaTopHas pa6oTa "OnpepeneHue
YCKOpPeHus Tena npu 1 1 Bubnmoteka LLOK
PaBHOYCKOPEHHOM A BVXXEeHWUM Mo https://m.edsoo.ru/ff0adb18
HaK/I0HHOM niockocTH'™
Cso6oaHoe nageHue Ten. OnbIThl 1
["anunes
PaBHOMEpPHOE [IBUXKEHWE MO 1 bubnunoteka LIOK



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

OKpPYXXHOCTW. [Nepnog 1 yactoTa
ob6patyeHuns. JInHeinHas 1 yrnosas
CKOpOCTK

https://m.edsoo.ru/ff0ael76

10 LleHTpoCTpemMnTeIbHOE YCKOpPeHue
1 MepBbIit 3aKOH HbOTOHA. BekTop Bubnunoteka LIOK
CUnbl https://m.edsoo.ru/ff0ae612
12 BTopoit 3akoH HbloTOHa. Bubnmoteka LLOK
PaBHOAENCTBYIOLAA cuna https://m.edsoo.ru/ff0ae72a
13 TpeTuii 3aKoH HblOTOHa. bubnunoteka LIOK
Cynepnosunuus cun https://m.edsoo.ru/ff0ae982
14 PelleHne 3aa4 Ha NpUMeHeHue Bubnnoteka LLOK
3aKOHOB HblOTOHa https://m.edsoo.ru/ff0aeb6c
Bubnnoteka LLOK
15 Cna ynpyrocTi. 3akoH yka https://m.edsolo-.l'ru/fanecaZ
16 PeweHue 3agay no teme «Cuna
ynpyrocTtun»
17 NabopatopHas paboTta «OnpegeneHve bubnunoteka LIOK
YKECTKOCTU NPY>KUHbI» https://m.edsoo.ru/ff0aee28
Bubnmoteka LLOK
18 Cuna Tpenns https://m.edsolo_.II ru/ff0af738
19 PelueHue 3agay no teme «Cuna bubnnoteka LIOK
TPeHUA» https://m.edsoo.ru/ff0afa26
20 NabopartopHasa paboTta "OnpefeneHne Bubnmoteka LLOK
KO3(h(hMLMEHTa TPEHNSA CKOMbXKeHNA"™ https://m.edsoo.ru/ffOaf8be
PelueHue 3afa4 no Teme "3aKoHbl
21 HbtoToHa. Cuna ynpyroctn. Cuna bubnmoteka LIOK
— https://m.edsoo.ru/ffOafb8e
22 Cunna TAKeCTN 1 3aKOH BCEMUPHOT0 Bubnnoteka LLOK



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
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TAFOTEHWSA. Y CKOPEHMe CBO60AHOMO
nasieHms

https://m.edsoo.ru/ff0af044

Y poK-KoH(pepeHums "[BMxeHne Ten

23 BOKPYT rpaBUTaLMOHHOIO LiEHTpa
(ConHeuHas cuctema). ManakTnkn'™
PeLueHwue 3agay no Teme "Cuna
24 TAXKECTU U igKOH BCEMUPHOTIO Bubnmoreka LIOK
; P https://m.edsoo.ru/ff0af5f8
TArOTEHUA
o5 MepBas KoCcMUYecKas CKOpOCTb. bubnunoteka LIOK
HeBecomOCTb 1 NMeperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKM.
ABCONTHO TBEPAOE TENO. Bubnmoteka LLOK
26 iy
PaBHOBecKe TBEpAOro Tenac https://m.edsoo.ru/ff0afe36
3aKpernnEéHHOI OCbio BpaLleHus
27 MOMEHT cunbl. LIeHTp TaxecTn
28 PewleHue 3agay no teme "MoMeHT Bubnnoteka LLOK
cunbl. LieHTp TaxecTn" https://m.edsoo.ru/ffOb02b4
MoAroTOBKa K KOHTPO/IbHOM paboTe no
29 Teme "MexaHn4ecKkoe ABMKeHue bubnmoreka LIOK
o "'D' ' https://m.edsoo.ru/ff0b0408
B3anmopencTsume Ten
KoHTponbHas paboTa rno teme
30 "MexaHN4YecKoe ABMKEHME bubmmoreka LIOK
o A N ' https://m.edsoo.ru/ffOb06ec
B3anmogencTtsue Ten
Mmnynsc Tena. VIMnynbc cunbl. 3aKoH
31 coxpaHeHua UMNynbca. Ynpyroe u bubnmoreka LIOK
P Y .. Py https://m.edsoo.ru/ffOb07fa
Heynpyroe B3a“MogencTeue
39 PelueHne 3agay no Teme "3aKoH Bubnmoteka LLOK

coxpaHeHua nmnynbca”

https://m.edsoo.ru/ffOb096¢



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

YpoK-KoHhepeHLms "PeakTUBHOe

33 [iBVXXeHWe B Mpupoae 1 TeXHuKe"
Bubnunoteka LIOK
34 MexaHnyeckas paboTa 1 MOLHOCTb httos://m.edsoo.ru/ffO0b0a8A
PaboTa Cu/ibl TSXKECTU, CUSTbI bubnmoteka LIOK
35
YNpyroctu 1 CUbl TPEHUS https://m.edsoo.ru/ffOb0db8
NabopaTopHas paboTta «OnpeaeneHve
36 paboTbl CU/IbI TPEHUS NPK
PaBHOMEPHOM [BMXeHWM Tena no
rOPU30HTa/IbHOV MOBEPXHOCTU»
37 CBsi3b 3HEpruv n paboTsol.
[MoTeHUManbHasA aHeprus
KunHeTnueckasa aHeprus. Teopema o bubnunoteka LIOK
38 o
KNHETUYECKOWN 3HEPTUN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHWs 3HepPrumn B
MeXaHuKe
40 JTabopaTopHas paboTa «3yyeHne bubnunoteka LIOK
3aKOHa COXpaHeHusa aHeprum» https://m.edsoo.ru/ffOb12fe
41 KonebatefibHOe ABMXEHWE U ero Bubnnoteka LLOK
XapaKTEPUCTUKM https://m.edsoo.ru/ff0b1858
4 3aTtyxatoLme KonebaHms. bubnunoteka LIOK
BbIHY>X/jeHHble KonebaHus. Pe3oHaHC https://m.edsoo.ru/ffOb20f0
43 MaTeMaTUUECKNIN N NPY>XKUHHbIA
MasTHUKM
YpoK-unccnegoBaHune «3aBUCUMOCTb
44 nepuoja KonebaHuii 0T XXEeCTKOCTU bubnmoteka LIOK
https://m.edsoo.ru/ff0b197a
MPYXXUHbI 1 Maccbl rpy3a»
45 [MpeBpaLleHne aHeprum npu



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

MeXaHNYeCcKnX KonebaHmnax

46

NabopaTopHas pabota «OnpeseneHve
4acToTbl U Nepuoga KonebaHwmi
MPY>XUHHOI0 MassTHNKa»

Bubnunoteka LIOK
https://m.edsoo.ru/ffOblaec

47

NabopatopHas paboTa «lNpoBepka
HEe3aBMCMMOCTI Nnepuoga KonebaHui
rpysa, NOABELLEHHOrO K HATK, OT
MaccChl rpysa»

bubnunoteka LIOK
https://m.edsoo.ru/ff0b197a

48

MexaHnyeckue BonHbI. CBOIMCTBA
MeXaHMYeCcKmnX BOH. [poAo/bHbIE 1
rornepeyHble BOJHbI

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

49

50

YpoK-KOH(hepeHUmsa "MexaHunyeckue
BOJIHbI B TBEPLOM Tese.
Ceicmmnyeckme BOMHbI"

3ByK. PacnpocTpaHeHue 1 0TpaKeHe
3ByKa

o1

Ypok-uccnegosaHme "HabnogeHne
3aBYCMMOCTU BbICOTbI 3BYKa OT
yacToTbl"

52

"POMKOCTb 3BYKa 1 BbICOTA TOHA.
AKYCTUYECKNIA pe30HaHC

53

YpoK-KOHhepeHUmMs Y NbTpas3ByK U
NH(Pa3BYK B NpUpoe 1 TeXHUKe"

bubnunoteka LIOK
https://m.edsoo.ru/ff0b23ca

54

MoaroToBKa K KOHTPO/IbHOM paboTe no
Teme "3aKOHbl COXpPaHEHNA.
MexaHun4yeckre KonebaHus 1 BOMHbI"

Bubnmoteka LIOK
https://m.edsoo.ru/ff0b25f0

55

KoHTponbHas paboTa no teme
"3aKoHbI coxpaHeHus. MexaHnyeckue



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

KonebaHumsa 1 BoMHbI"

ONeKTpoMarHMTHOe none.

bubnunoteka LIOK

56
ONeKTPOMarHUTHbIE BO/HbI https://m.edsoo.ru/ff0b2abe
57 CBOIACTBa 3/1IEKTPOMArHUTHbIX BOJH
YpoK-KoH(hepeHums “LLkana
58 3N1EeKTPOMarHUTHbIX BOJTH. Bubnmoteka LLOK
Vicnonb3oBaHne 3neKTpoMarHUTHbIX https://m.edsoo.ru/ffOb2fe6
BOJIH A1 COTOBOW CBA3N™
Ypok-uccnegosaHue "N3yyeHve
P o 3 y bubnmoteka LIOK
59 CBOWCTB 3/1eKTPOMAarHUTHbIX BOJH C
N https://m.edsoo.ru/ffOb2c6c
MOMOLLbH0 MOBMBHOTO TenedoHa
PelueHwve 3afa4 Ha onpeseneHve
60 4acTOTbl U ANVHbI 3N1IEKTPOMAr HUTHOWA
BOJIHbI
DneKTpoMarH1THasa npupoga ceeTa.
61 Cko oI?:Tb cBeTa BOI'Il-Fl)Osblg CBOICTBa bubmuoreka LIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
cTouHukm ceeTa. MpamonnHeliHoe
62 acnpocTpaHeHue cBeTa. 3aTMeHus bubnmoreka LIOK
P ' https://m.edsoo.ru/ff0b3658
ConHua 1 JlyHbl
3aKOH OTpaXkeHns cBeTa. 3epkana.
63 PelleHne 3aa4 Ha NpUMeHeHWe bubnmoteka LIOK
https://m.edsoo.ru/ff0b38c4
3aK0Ha OTpaXXeHus cBeTa
MpenomneHve ceeTa. 3aKoH Bubnnoteka LLOK
64
npesoMneHns ceeta https://m.edsoo.ru/ff0b3aea
[MonHoe BHYTpeHHee OTpaXKeHve ceeTa.
yP P bubnmoteka LIOK
65 icnonb3oBaHWe NOMHOIO BHYTPEHHET O

OTPa>KEHUA B ONTUYECKMX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5¢c
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https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

JabopaTopHas paboTa "MccnefoBaHue
3aBUCUMOCTU yr/ia NpenoMIeHuns

06 CBETOBOrO Nyya OT yrna nageHusa Ha
rpaHuLe "Bo3gyx-CTekno™"
YpoK-KoH(hepeHLms "cnonb3oBaHue
67 MOIHOIO BHYTPEHHEr 0 OTPaXKeHUA:
CBETOBOAbI, ONTUKOBO/IOKOHHaA CBA3b"
Bubnunoteka LIOK
68 JInH3b1. ONTUYeckaa cuna NnH3bI httos://m.edsoo.ru/ffOb3f2c
o bubnunoteka LIOK

69 [MoCTpOeHNe N306PAKEHWNIA B INH3aX httos://m.edsoo. ru/FfobA4da
NabopartopHasa pabota "OnpeneneHne

70 qJOKy(F:)HOFE paC(F))TOFIHI/IFI n OFI)'IT'?/ILIGCKOI\/'I bubnmoteka LIOK

. https://m.edsoo.ru/ff0b4206
CUbl cobmparoLen NnH3bI"

7 YpoK-KoHhepeHUms "OnTnyeckue Bubnnoteka LLOK
NNH30Bble NpubopsbI™ https://m.edsoo.ru/ffOcOa7e

72 ['na3 KaK onTu4yeckas cuctema. 3peHuve bubnuoreka LIOK

https://m.edsoo.ru/ff0b4684

73 YpoK-KoHhepeHums "[eheKTbl
3peHua. Kak coxpaHuTb 3peHne”

Pa3nioXeHune 6ef10ro ceeta B CMeKTp.

24 OnbITbl HelOTOHA. CnoXxeHue bubnunoteka LIOK
CneKTpa/bHbIX LBeToB. Aucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
NabopaTopHasa pabota "OnbITbl M0
pa3noXeHWo 6e10ro CBeTa B CMEKTP U BubnoTexa LIOK

75 BOCNPUATUIO LiBeTa NPeaMeToB Npu UX

HabNto4EeHNN Yepes LBETOBbIe
(nnbTpbI"

https://m.edsoo.ru/ff0c0e2a



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

YPpoK-npakTuKym "BonHOBbIE

76 CBOICTBa CBeTa: Agncnepcus,
NHTepdepeHums 1 gudpakums”
77 OnbITbl Pesepopaa v nnaHeTapHas bubnunoteka LIOK
Mozenb aToma https://m.edsoo.ru/ff0c12a8
78 MocTtynatel bopa. Mopens atoma bopa
icnyckaHue n nornoweHne ceeta
79 aTOIV)I/OM KBaHTbI ]'II/I:J|EI7I‘-IaTbIe bubnmoteka LIOK
' ' https://m.edsoo.ru/ff0cl44c
CMNeKTpbI
80 YpoK-npakTnkym "HabnogeHve Bubnmoteka LLOK
CMEKTPOB MUCMyCKaHna" https://m.edsoo.ru/ff0c1550
81 PagnoakTMBHOCTL U €€ BUAbI bubmuoreka LIOK
A A https://m.edsoo.ru/ff0c1672
82 CTpoeHune aToMHOro aapa. HyknoHHasa Bubnnoteka LLOK
mMozenb https://m.edsoo.ru/ffOc18ac
83 PagnoakTuBHbIE NPeBpaLLEHNS. Bubnnoteka LLOK
M3oTonbl https://m.edsoo.ru/ffOclal4
PelleHue 3afay no Teme: Bubnmoteka LLOK
84 " mn
PagnoaKkTVBHbIE NpeBpaLLeHns https://m.edsoo.ru/ffOclb4a
85 Mepunog nonypacnaga
YPOK-KOH(pepeHLMA "PagnoakTUBHbIE
86 Vl3rj'l HeHVI;*)BpI'I VIU' ofe Mi: NunHe bubnuoreka LIOK
Y " PYPOAS, MEATEMHE, https://m.edsoo.ru/ff0c2126
TEXHUKe
ALepHble peakummn. 3aKOoHbI
87 cc;qx paHeHEFI 3aU|ﬂ 0BOro 1 MaccoBoro bubmuoreka LIOK
P PAA https://m.edsoo.ru/ff0c1c58
yucen
88 JHeprua cBA3n atoMHbIX a4ep. CeA3b Bubnnoteka LLOK

MacCbl 1 SHEPI NN

https://m.edsoo.ru/ffOcld7a



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

89

PelueHue 3afay no teme "AfepHoble
peakunn”

90

PeakLun cuHTE3a N feneHus aaep.
NcTouHuKM aHeprum ConHua v 38é34

bubnunoteka LIOK
https://m.edsoo.ru/ff0c1e88

91

YpoK-KoH(hepeHUus "AaepHas
aHepreTukKa. JencTBns
PafM0aKTUBHBIX U3/TYYEHWUIA Ha XXMBble
opraHu3mbl"

92

MoAroToBKa K KOHTPO/IbHOM paboTe no
TemMe "ONeKTpoMarH1MTHoE nore.
ONeKTPOMarHUTHbIE BOJHBI.
KBaHTOBbIe ABNEHNA"

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

93

KoHTponbHas paboTa no teme
"ONeKTpoOMarHMTHOe nore.
DNeKTPOMarHUTHbIE BOJHbI.
KBaHTOBbIE ABEHNA"

94

MoBTOpPEHME, 0600LLEHNE.
JTabopaTopHble paboTbl M0 Kypcy
"B3ammogericTeue Ten"

bubnunoteka LIOK
https://m.edsoo.ru/ff0c245a

95

[MoBTOpeHMe, 06006LeHMe. PelleHne
PacYeTHbIX M Ka4eCTBEHHbIX 3a4a4 Mo
Teme "Tennosble npoteccol™

bubnunoteka LIOK
https://m.edsoo.ru/ff0c2572

96

[MoBTOpeHMe, 0606LeHMe. PelLeHNe
pacyeTHbIX Y Ka4YeCTBEHHbIX 334a4y Nno
Teme "KI/, TennosbIx gpurarenein”

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

97

MoBTOpPEHMe, 06006LeHMe. PelLeHne
pacyUeTHbIX U Ka4eCTBEHHbIX 3aa4 no
Teme "KI1/[, 3neKTpoycTaHOBOK"

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



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

[MoBTOpeHMe, 06006LLeHNE.

bubnmoteka LIOK

98 ljl'la6opaTopr|e pa6o"Tb| no Kypcy 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBble ABNEHMA
MoBTOpeHMe, 0606LeHKe. PaboTa C
99 TeKCTaMu Nno Teme "3aKOHbI 1 bubnmoteka LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHNs B MeEXaHUKe
[MoBTOpeHMe, 0606LeHKe. PaboTa C
100 TekcTamu ro Teme "KonebaHus un 1 bubmuoreka LIOK
. https://m.edsoo.ru/ff0c2e82
BOJIHbI
MoBTOpeHMe, 0606LeHKe. PaboTa C
101 TeKCTarl\)/II/I no Teme !-'LCL:BeTOBble 1 bubnmoteka LIOK
" https://m.edsoo.ru/ff0c3044
AB/IEHNA
MoBTOpeHMe, 06006LeHKe. PaboTa C
102 TeKcTamu no Teme "KBaHTOBas U 1
AfepHas pusmnka”
OBLLEE KOJIMYECTBO YACOB INO 102 97

NMPOrPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®du3mnka, 9 knacc/ MepbiwkmH A.B., O6LECTBO C OrpaHUYEHHOM
OTBETCTBEHHOCTbIO «M3AaTe/IbCTBO «DK3aMeH»

C60opHuMK 3aga4, 3agaHnin. ProC. dusnka. COOPHNK BOMPOCOB M 3a4ay K
yuebHuKy N.M.IMNepbiwknHa, A../MBaHoBa. A.E. MapoH, E.A. MapoH, C.B.

Mo3oiicKni

METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIS
IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru/

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://college.ru/fizika/

http://www.school.mipt.ru

http://kvant.mccme.ru/

http://www.e-science.ru/physics

http://nano-edu.ulsu.ru

http://lwww.all-fizika.com/



http://interneturok.ru/ru
http://elkin52.narod.ru/

http://www.all-fizika.com/
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