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Pabouas mporpamma no ¢usuke 11 9 kinacca paspaboTaHa Ha OCHOBAHUU
HOPMATHBHO-TIPABOBBIX IOKYMEHTOB:

1. 3akoH «O06 obpazoBanuu B Poccuiickoit ®enepanumn» Ne 273-D3 ot
29.12.2012 .

2. ITpuka3z MunuctepctBa npocpenienuss PO or 31 mas 2021 r. N 287
"O0 yTBepxkAeHUM  (enepaTbHOr0  TOCYJApCTBEHHOTO  00pa3oBaTEIBHOTO
CTaHJlapTa OCHOBHOTO 00111eT0 00pazoBaHus'.

3. ITpuka3z MunuctepctBa npocsemieHuss PO ot 18 mas 2023 r. Ne370
«O06 ytBepxkaeHnn ¢eaepanbHO 00pa30BaTENbHON MPOrPaMMbl  OCHOBHOTO
o011iero oOpa3oBaHus».

4, VYuebnsiit man YOV «Jluneit KOO» na 2023-2024 y4ueOHbIHM 10/,

YueOupnii mman YOV «Jlumeit KOO» mna 2023-2024 y4ueOHbI TOX

npeaycMaTpuBaeT uzydeHue ¢pusuku B oobeme 3 yaca B Henento (102 gaca B rop),

Ha OCHOBC 4YCI'O paspa60TaHa JaHHas1 pa6oqa;1 ImporpamMma Ijis 9 xnacca.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOTI'O
HPEIMETA

N3ydenne (u3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMUsl HANPABICHO
Ha JOCTM)KEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3VYJIBTATHI

B pesynbrare nzydenus Gpu3MKA Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus
y oOyuaromierocst 6yayT copMupoBaHbl CIEAYIOMINE TUYHOCTHBIE PE3YJIbTAThHI B
YaCTHU:
1) maTpuoTHYECKOro BOCIIUTAHHUS:
— TIPOSIBJIEHUE MHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(u3nuecKol HayKH;
— HIEHHOCTHOE OTHOIIIEHHE K TIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpa)1aHCKOIr0 U AYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:
— FOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXKJIE€HHUU OOIIECTBEHHO 3HAYHUMBIX U
ATUYECKUX MpPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHHN
bu3uKy;
— OCO3HAaHHE BAXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH
YUYEHOTO;
3) 5CTETHYECKOTO BOCIIUTAHUS:
— BOCHPUATUE ICTETUYECKUX KauecTB (U3MYECKOM HayKu: €€ TapMOHHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) IEeHHOCTU HAYyYHOT'O MO3HAHUSA:
— OCO3HaHHE LICHHOCTU (PU3NYECKOM HayKH KaK MOILHOTO UHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIOLIECH KYIbTYPHI;
— pa3BUTHE HAy4YHOM JIOO03HATEIBHOCTH, HHTEpeca K HCCIEI0BATENbCKON

ACATCIBbHOCTH,



5) hbopmupoBaHUs KyIbTYPHI 310POBbS U YMOITHOHAIBHOTO OJIar OOy YHSI:

— OCO3HaHME IIeHHOocTH Oe3omacHOro oOpa3a JKU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXKHOCTH TIpaBUJ 0O€30MacHOrO0 TIOBEACHHS Ha
TpaHCHIOPTE, HA JOpOrax, C JJICKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAIIHUX YCIIOBUSX;

— c(hopMUPOBAHHOCTH HaBbIKA peIICKCUU, MPU3HAHUE CBOETO MIpaBa Ha OIMIHMOKY U
TaKOTO K€ TIpaBa y IPyroro 4eioBeKa;

6) TpyZIOBOTO BOCIIUTAHMUS:

— AaKTHBHOE Yy4YacTHE B pENICHWW TMPaKTHUYECKHX 3a7ad (B pamMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aliii, ropojia, Kpas) TEXHOJOTUUECKOW U COIMaTbHOU
HaIPaBJICHHOCTH, TPEOYIOMNX B TOM YHCJIC H PU3NUECKUX 3HAHHM;

— UHTEPEC K MPAKTUYECKOMY U3yUCHUIO Npodeccuii, CBSI3aHHBIX C (PU3UKOM;

7) 2KOJOTHYECKOTO BOCTIUTAHMS:

— OpHCHTaIusl Ha TNPUMEHCHHE (GU3WUECKUX 3HAHWUW IS PEIICHHs 3a1ad B
00JlacT  OKpYJXKAIOIICH Cpenpl, IUIAHUPOBAaHUS TIIOCTYIIKOB W OICHKHA WX
BO3MOYHBIX MTOCJICJICTBUM VISl OKPYKAIOLIEH CPeibl;

— OCO3HaHHE TIJO00ATBHOTO XapaKTepa SKOJOTUYECKUX MpOOJeM M IMyTed Hux
pEIICHMS;

8) aganTanuy K U3MEHSIIOUIUMCS YCIIOBUSM COLMAIBHON U MPUPOTHOM CpeJIb:

— MOTPEOHOCTh BO B3aUMOJCHCTBUY NP BBIMOJTHEHUN UCCICIOBAaHUN U TIPOSKTOB
(bu3HUecKoii HalPaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHUX;

— TIOBBIICHWE YPOBHSA CBOCH KOMIICTCHTHOCTH dYepe3 MPaKTUYECKYIO
JeSITENHHOCTD;

— TOoTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4YHCIe (HOPMYITHPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHHUE Je(PHUIMTOB COOCTBEHHBIX 3HAHMM M KOMIICTCHTHOCTEH B 00JacTH
bu3uKy;

— IJIAHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUMU;



— CTpEMJICHHE aHAJIM3MPOBATh U BBISIBIATH B3aHMMOCBS3H MPHUPOJBI, OOIIECTBA U

HSKOHOMUKH, B TOM YHUCJIC C UCTIOJIB30BaHUEM (PU3NICCKUX 3HAHUA;

— OIIGHKa CBOMX JICWCTBHHA C YYE€TOM BIUSHHAS Ha OKPYXKAIOUIYIO Cpeny,

BO3MOJKHBIX TJI00ATBHBIX TIOCIIEICTBUH.

METAITIPEJMETHBIE PE3YJIbTATbI
B pesymbraTe OCBOSHHS TpOTrpaMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOmrero obpazoBanusi y oOydaromerocsi 0yayT chOpMUPOBAHBI METAPEIMETHBIC

PE3yNIbTaThl, BKIIIOYAIOIIME TI03HABATEIbHBIC YHUBEPCAIbHBIC YIeOHBIC NCHCTBHUS,

KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBbIC  JICUCTBUS,  PETYJISITUBHbBIC

yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

[To3HaBaTeNbHbIE YHUBEPCAJIbHBIE YUEOHBIC IEHCTBUS
ba3oBrle 1oruueckue AeUCTBUS:

e  BBIIBJIATH M XapaKTEPHU30BATh CYIIICCTBEHHBIC IPU3HAKA OOBEKTOB (SIBJICHUH);

e  YCTaHaBIIMBAaTh CYIIECTBEHHBIM MpPHU3HAK KiacCU(PHUKAIUKU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e  BBISABJIATH 3aKOHOMEPHOCTH M IMPOTUBOPEYMS B paccMaTpUBAEMBIX (haKTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;

e  BBIIBJIATH MPUUUHHO-CIICJACTBEHHBIC CBSI3M TIPH HW3YYCHUH (PU3NUECKHUX
SIBJICHUI U TIPOIIECCOB, JEJIaTh BHIBOJBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIABUTATh THIOTE3bI O B3aMMOCBI3SIX
(U3UYECKUX BEIMYHH,

e  CAMOCTOSITEJIHLHO BBIOMpATh CHOCOO pelieHus y4eOHOU (U3Mveckoil 3amauu
(cpaBHEHME  HECKOJIbKMX  BApUaHTOB  pEIICHHs, BbIOOp  Haumbojee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).
ba3oBbie nccnenoBaTenbCKue 1eHCTBUS:

e HCIOJB30BaTh BOMPOCH KaK HUCCIEAOBATEIbCKIUI HHCTPYMEHT TIO3HAHWS,

e TMPOBOJUTH MO CAMOCTOSITEIPHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIN

(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PU3UUECKOTO SIBICHUS;



OIICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTHh MH(GOPMAIIHIO, TIOJTYICHHYIO B
XO/JI€ UCCIIEAOBAHMUS WIIH SKCIIEPUMEHTA;
CaMOCTOATENbHO (OPMYIUPOBATH O0OOIIEHUS U BBIBOJBI IO PE3YJbTaTam
POBEAEHHOTO HAOJIIOIEHUS, OIIBITA, UCCIICIOBAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JlajibHEHIIIee pa3BUTUE (HPU3NUECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOXKEHUSI 00 WX pPa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabota ¢ nndopmarmeii:
MPUMEHATh Pa3IMYHbIE METObI, MHCTPYMEHTHI W 3alpoChl TMPU TTOUCKE U
orOope HH(POPMALMHM WM JAHHBIX C YYETOM MPEIJIOKEHHON Yy4eOHOM
busnyeckoit 3a1a4u;
aHaIIM3UpPOBaTh, CHUCTEMATH3UPOBATh M HHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMYy  TIPEICTaBIICHUS
uHGOpPMAIIMK U WLTIOCTPUPOBATh pEIllaeMble 3aa4d HECIOKHBIMU CXEMaMH,
JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC NCHCTBUS:
B XOJIe 00CYXJIeHHUsI y4eOHOTO MaTepHuaia, pe3yJbTaToB JabopaTOPHBIX padoT
U TPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBAaTh HJIEW, HAIICJICHHBIE Ha pEIIeHHWEe 3a7aud MW TMOAJep)KaHue
OJ1arokes1IaTeILHOCTH OOIIEHUS;
COTIOCTABJIATh CBOM CYXJICHHUS C CYKICHHUSIMH JIPYTHMX YYaCTHUKOB JHAJIOTa,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO TO3UIIHIA;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;
nyOJIMYHO TPECTABNIATH PE3YNbTAaThl BBHITIOJHEHHOTO (DPU3MYECKOro OmbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);
MOHMUMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHUIYaTbHOM

paboThI IPU PELIEHUH KOHKPETHOU (PU3MYECKON pOoOIeMbl;



IPUHUMATh LEIN COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh AEHCTBUSA 110 €€
JOCTH)KEHHIO: PACHpeNesiTh PpOJH, OOCYKJIaTh MPOUECCHl M PE3YJIbTATHI
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOEH;
BBITIOJHATH CBOIO 4YacTh pabOThI, JOCTHras KadeCTBEHHOTO pe3ysbTaTa Iio
CBOEMY HAIPABJICHUIO U KOOPJAWHUPYS CBOM AECUCTBUS C JAPYTUMHU YIEHAMHU
KOMaH/1bl;
OLICHMBATh KayeCTBO CBOEr0 BKJIAJa B OOWIMKA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.
PerynstrBHbIE yHUBEpCAIbHBIE YU€OHBIE IEUCTBUS
Camoopranuzanus:
BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTyalUsX, TPEOYIOIUX IS
penieHust GU3NYECKUX 3HAHUM;
OPUEHTUPOBATbCA B  PA3IMYHBIX  IOAXOJAX  MPHUHATHS  pPELICHUM
(MHOUBUOYaJdbHOE, NPUHATHE PELICHUS B TpPYIIeE, NPUHATHE pEHICHUN
rpyIIoNn);
CaMOCTOSITEJIbHO COCTaBJISATh AJTOPUTM pPEIICHUS (PU3NYECKONW 3aJauM WU
IJlaHa HCCIEAOBaHUS C Y4YETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
CaMOKOHTpPOJIb, SMOLIMOHATIbHBIN UHTEIJIEKT:
JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeJlaraTh IIaH €€ U3MEHEHUS;
OOBSACHATh  MPUYUHBI  JOCTHKEHHMS  (HEIOCTM)KEHHsS]))  pe3yJIbTaToB
NEesATEIbHOCTH, aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTH (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(bU3UYECKOro UCCIEAOBAHMS UIIM MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS  CHUTyallMi,  yCTaHOBJEHHBIX  OMIMOOK,  BO3HUKIIUX
TPYAHOCTEW;

OICHHUBATb COOTBCTCTBUC PC3YyJIbTAaTa LCIN U YCIIOBUAM;



e CTaBUTHL ceOS Ha MECTO APYyroro 4CjIOBCKa B XOAC CIIOpa WJINM JUCKYCCHUHU HA

HAay4YHYIO TEMY, IOHUMATb MOTHBBI, HAMCPCHUA U JIOTUKY APYTOI0,

e TMpHU3HABATh CBOE MPABO HA OLIMOKY MPU PEIICHUH (PU3NYECKUX 3a]a4 WU B

YTBCPKACHUAX Ha HAYYHBIC TCMbI U TAKOC K€ IIPAaBO APYIOTo.

ITPEJIMETHBIE PE3VYJIBTATDBI

K xonity o0ydyeHust B 9 kiiacce npeIMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh IIOHATHSA: CHUCTEMa OTCYéTa, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIDKEHUS, NedopmMaius
(ympyrasi, mjgacThueckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHHUE,
HEBECOMOCTh M IEpEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTb,
CTHEKTPHI UCIyCKaHMs U TMOTJOLIEHUs, anb(da, 0eTa- u ramMmma-u3IydeHus,
U30TOIIbI, ICPHAsA SHEPTETHKA;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
najJicHue Tej, paBHOMEPHOE JIBUKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JBU)KEHHUE, KOoJieOaTeabHOE ABWXKEHHE (3aTyXarouiue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHME, OTPAKEHHE
3ByKa, MPSMOJIMHEHHOE PpacHpOCTpaHEHUE, OTPAKECHHE U TPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CHEKTp M CJIOXEHHE CHEeKTPaJbHBIX LBETOB, TUCIEPCUS CBETa,
€CTECTBCHHAsl PaJIMOAKTUBHOCTh, BO3HUKHOBEHHUE IMHEHYATOrO CIEKTpa
U3ITyYEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHHE;

pacrmo3HaBaTh TPOSBICHHE M3YyUYEHHBIX (PU3MYECKHX  SBICHUH B

OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B TPHUPOJE:



NPWINBBI U OTJUBBI, ABMKEHUE MIaHET COJTHEYHOW CHCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKUE BOJIHBL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOJOTHYECKOe ACHCTBUE BUIUMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJUOAaKTHUBHOE H3IyYCHHE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpPraHM3M YeJIOBEKa), IPU ATOM IEPEBOAUTH NPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, INEpPEMELICHUE, IyTh, YIJOBas
CKOPOCTb, CHJIa TPEHHUS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIus Tena,
NOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaToh
NPYXKUHBI, KHHETHYECKas SHEPrus, INOJHAas MEXaHW4YecKas SHEepIrus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIIOMJICHUS CPEAbl), PU OMUCAHUU
IPAaBWIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOJB3YEMbIX BEJIMYUH,
0003HAaYeHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULIHUH CHJI, NPUHLUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U

MMPCIOMJICHHUS CBCTA, 3dKOHBI COXPAaHCHUA 3aPAa0BOTO0 U MaCCOBOI'O YHUCCI



IpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTHYECKUX
IIaroB € OMOpoil Ha 2—3 M3y4YEHHBIX CBOICTBAa (PU3MUYECKUX SIBICHH,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3agaud (OmMMparoImuecs Ha cuctemMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJaud 3alHCBIBATH KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PEUIUTh TPU TOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUHN U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HDHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE paclpOCTPAHEHUE CBETA,
pas3ioxeHue 0eyoro cBeTa B CIEKTpP, U3yYEHHE CBOMCTB M300pa’keHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsI IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIYHYEHHUS):

CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa



o0OpyZOBaHUS, ONWUCHIBATH XOJI OMbBITAa W €ro  pe3yJbTaThl,
(GbopMyIHpPOBaTh BHIBOIBI,

IPOBOJNUTH TP HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ONpeaesis
cCpeqHee 3HAUYCHHE U3MepsAeMOoill BeldnuuHBl ((POKycHOE paccTosHue
cobuparomiell JIMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a HU3MEPEHUS
(M3MepUTEILHOTO PHOOpa);

IPOBOJAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTHh IYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJICOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTPpaKE€HUs CBETa OT yIJia MaJeHUs U yria MPEeIoMIICHUs OT yria
NaJieHus): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3MYecKuX BEIUYMH B BHUJAE TAOJMIl U T'papUKOB, JI€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUsS] CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMpAroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAUCHUE BEJIMYMHBI U aHAJIM3UPOBATh MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

COOJTIOIaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DHU3UYCCKUX MOJIEIICH:

MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEIO0, TOUYEHYHBIA HCTOUYHUK



CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJENh aToMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUSA (B TOM YHCIE:
CIIUIOMETP, MTATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYESCKHE CBETOBO/IBI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuiabCoHa), HCMOMB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA W HEOOXOmuMble  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
Py pEeIICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS U300pAKEHUI B IJTIOCKOM 3€pKajie M cCOOMparomiei JIMH3E;
OPUBOAUTH  TNpUMEPHl  (HAXOIUTh  HWHGMOpPMAIMIO O  MpUMEpax)
MPAKTUIECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH JIJIs1 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ npubopamu 1
TEXHUYCCKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOIICH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOUCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OTNPEACIICHUS IOCTOBEPHOCTH MOJIYYeHHONW MH(OpPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOJTHUTEIHHBIX UCTOUYHUKOB;

WCITOJIB30BAaTh MPHU BBITTOTHCHUHM yUE€OHBIX 3aJaHUl HAYIHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypcbl cetu MIHTEpHET, BiIaieTh MpUEéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIIEHHS HA OCHOBE
uH(OpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO COJCp KaHMS,

myOJUYHO MPEICTABISATh PE3yIbTaThl MPOSKTHON WM UCCIIEA0BATEIbCKOM



NEATEIBHOCTH, IIPM  OTOM TI'PAaMOTHO  MCHOJIB30BAaThb  W3YYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TIpE3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn

CBEPCTHUKOB.



COILEPKAHUE YYEBHOI'O IPEJIMETA

Paznen 8. MexaHuueckue siBJICHHUS.

Mexanudeckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTIO JABWKEHHUS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsiMmonuHeiiHOe nBmKeHue. (CBoOoOgHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. [lepmon u dactota oOparieHusl.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIMHOCTB. PabGoTa CHJI TSDKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, TOIHIATOrO Hal
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPTHUH.

Jlemoncmpayuu.
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8.
9.

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUHM IBMKEHUS OJHOTO M TOrO € Tela
OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

N3MepeHne cKopocTr U YCKOPEHHUSI IPSIMOJIMHEHOTO JBUKECHHUS.
HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

HabGnronenue nBM>KEHMS TeJla IO OKPY>KHOCTH.

Habmroienue MexaHn4ecKux sIBJICHUI, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBUCUMOCTh YCKOpPEHHs Te€Ja OT MacChl Te€Jla U ACUCTBYIOIIEH HAa HEro
CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

HN3meHeHue Beca Tena IIpu YCKOPCHHOM JABHKCHHUU.

10.ITepenava ummynsca Ipy B3aUMOJCHCTBUH TE.

11.TTpeoOpa3oBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIl.

12.CoxpaHeHne UMIyJbCa IPU HEYNIPYTOM B3aUMOJICHCTBHUU.

13.CoxpaHeHne uMItysbca mpu adCOIFOTHO YIPYTOM B3aUMOJICHCTBUY.

14 HabmroneHre peakTUBHOTO JIBH)KCHHS.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOIHOM MaJICHUU.

16.CoxpaHeHre MEXaHUYeCKOW SHEPTUH TP JBUIKEHUU Teja Mo JeHCTBUEM

IIPY’KUHBI.

JlabopamopHvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JAJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10

HAKJIOHHOM TIJIOCKOCTH.



4. VccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
HayaJbHOM CKOPOCTHM MYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAJIBHOTO JIaBJICHUS.

7. Onpenenennie K03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. Ompenenenue KECTKOCTU MPY>KUHBI.

9. Ompenenenrie padOTHI CHIIBI TPEHUS TIPU PAaBHOMEPHOM JBIDKCHHUH Teia
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10.Ompenenenre pabOTBl  CHUJIBI  YIPYTOCTH TP TOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIOJABUKHOTO U MOBUKHOTO OJIOKOB.

11.M3y4yeHue 3aKoHa COXPaHEHUS SHEPTHH.

Pa3nen 9. Mexauuueckue KoJjieOaHUsI U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUINTyaa. MaremMaTnuecKkuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU TP KOJIeOATEITHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBA MeEXaHWYECKUX BOJH. [IpomonbHble W
nonepeyHbie BOJHBL. J[IMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOHBI.

3Byk. I'pomkocTh 3Byka U BbicOTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue koJieOaHWii Tea IIOA HEHUCTBUEM CHJIIBI TSDKECTA W CHIIBI

YOPYTOCTH.
2. HaOmionenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaOmronenue BoIHYKIEHHBIX KOJICOaHUI 1 pe30HaHCA.



4. PacnpocTpaHeHH€e NPOAOIbHBIX U MTONEPEYHBIX BOJIH (HA MOJEIIN).
5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCcTHYECKHIl pe30HaHC.
JlabopamopHvie pabomsl u onvimol.
1. OmpeneneHue 4YacToThl W TEpHOJa KoJieOAaHUHA MaTEMaTHYECKOTO
MasITHHUKA.
2. OmpeneneHrie 4acTOThl U IEPHOJia KoieOaHuid MPY>KUHHOTO MasSTHHUKA.
3. UccnenoBanue 3aBUCUMOCTH TMEepHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccnenoBaHu€ 3aBUCMMOCTHU TMEPHOJIa KOJIeOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJia KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.
6. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Iepuoja  KoseOaHuid
MPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOJHOTO MaJICHUS.
Paznen 10. DekTpoMarHuTHOE TOJIE U 3JIEKTPOMATHUTHBIE BOJTHBI.
DNEeKTpOMarHuTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  (CBoOiiCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.
Jlemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMarHUTHBHIX BOJIH.
2. BosHOBBIE CBOICTBA CBETA.
Jlabopamophvie pabomul u onvimol.
1. V3y4yeHue CBOMCTB DIJCKTPOMATHUTHBIX BOJIH C TOMOIIBI0O MOOHUIEHOTO
tenedoHa.

Pa3nen 11. CBeTOBBIE IBJIEHUS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pacrnipoctpanenue cBera. 3atmenust Connia u Jlynsl. OTpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. [lomHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeit B JnumH3e. OnTudeckas cucrteMa (¢oToarmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThyeckas cucTteMa. bim3opykocTs U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. JlMcnepcus cBeTa.

Jlemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OtpakeHue cBera.

[Tonyuenue n300paxxeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.

OnTryecKuil CBETOBO/I.

Xox ydeit B coOuparoriei JIMHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIUH3.

© ©o N o gk~ WD PE

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10.Monens rina3a.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.Tlonyuyenue 0enoro cBeTa Mpu CJI0KEHUU CBETA Pa3HbBIX LIBETOB.
JlabopamopHvie pabomul u onvimol.

1. WccnenoBanne 3aBUCUMOCTH yTjla OTPaXEHUs CBETOBOTO Jy4ya OT yria
najicHUsI.

2. M3yueHue xapakTEepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKajie.



3. UccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIICHUS CBETOBOTO JIiyda OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlonyuyeHue U300pakeHUM C MOMOIIBbIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenenne (OKYCHOTO pacCTOSIHUSI U ONTUYECKOW CHIIBI COOMparoen
JIVH3BI.

6. OmbITHI O Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

7. OmpITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue U noroiieHne cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Alb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sanep. CBsA3bp Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus anep. Uctounuku sneprun CoHIA U 3BE3.

Snepnas sHeprervka. JIeHCTBHS pPaJUOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrexTpbl U3ITy4eHHUsI U TTOTJIONICHHUS.

2. CHexkTpsl pa3IMYHBIX Ta30B.

3. Cnektp BOmOpOJA.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtparus uzmydeHus NpUpOIHBIX MHHEPAJIOB U MPOAYKTOB.
JlabopamopHhvie pabomul u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.



2. HccnenoBanne TPEKOB: M3MEPEHUE HHEPTHUM YACTULBI MO TOPMO3HOMY

nyTtu (1o poTtorpadusm).

3. U3mepenue paaroakTHBHOTO (OHA.

[ToBTOpUTENHEHO-00001AOIINI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIH
U 0000mIeHHS  TPEIMETHOrO  COACpKaHWA U OMbITa  JICSITENIbHOCTH,
pUOOPETEHHOTO MPU U3YUEHUHU BCETO Kypca (PU3MKH, a TaKxkKe IS MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00y4aroluxcs,
BBIOpABIIHX ATOT YUEOHBII IpeAMET.

[Tpu u3ydyeHNN NaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEeMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METANpeMETHBIX  IUTAHUPYEMBIX  pe3ylbTaToB  oO0y4deHHs, (GopMupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHME HAayYHBIX METOJIOB HCCIEIOBaHUS
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
SBIICHUS, TPUMEHSSI TIONyYeHHBIC 3HAHUS, pelaTh 3aJadyd, B TOM YHUCIE
KauyeCTBEHHbBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
3a CU€T TOro, 4To OOyYarolUecs BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
npejiaraeTcs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHWW pPACO3HABaTh M HAYYHO OOBSICHSITH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpOe U MOBCEIHEBHOM KU3HH;

UCTIONIb30BaTh HAYYHBIE METOJIbI UCCIIEIOBAHMS (PU3HMUECKUX SBICHUH, B TOM
YHClie A1 IPOBEPKHU TUIIOTE3 U MOIYICHHUS TEOPETUIECKIX BBIBOJIOB;

OOBSICHATH Hay4yHble OCHOBBI HamOoOJee BaXKHBIX JOCTHXKEHHIl COBpPEMEHHBIX
TEXHOJIOTHI, HalpUMep, MPAKTUIECKOTO UCITOJIb30BAHUS PA3TUYHBIX HCTOYHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB

SHEPIUH.



TEMATHYECKOE IINTAHUPOBAHUE

HaumenoBaunue
pa3aeaoB U TEM
IPOrpaMMBbl

/11

Pa3xen 1. Mexannueckue sIBJIEHUSA

KonnuectBo
4acoB
o 2 OnexTpoHHbIE (ITUPPOBHIC)
[¥a)
° T 3 S =z o0pa3oBaTenbHbIE PECYPCHI
= S = gﬂ =
O o © = o
33 s [t}
oa) B s £
S o
~ =

M
1.1 B::H:I:Il e;KOE 6s 10 g bubmorexa LIOK
' AABIDKCHHE 1 CHOCO https://m.edsoo.ru/7f41a4a6
€Iro OIIMCaHUuA
bu6moreka IJOK
1.2 B i 2 1
SAIMONCHCTBHC T 0 3 https://m.edsoo.ru/7f41a4a6
bubomoreka IIOK
1.3 10 3
3aKOHEI COXpAHCHH https://m.edsoo.ru/7f41a4a6
Htoro mo pazaeny 40
Pasnen 2. Mexauuueckue KOJIe6aHI/IH 1 BOJIHBI
51 MexaHndeckue 7 3 bu6mmoreka IJOK
' Kosebanus https://m.edsoo.ru/7f41a4a6
59 Mexanudeckue 8 1 3 bubmoreka IIOK
' BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 15

Paznen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHUTHOE
31 rnoJje u 6 5 butmoreka [JOK
' DIICKTPOMAarHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJTHBI
Htoro no pazaeny 6
Pa3nen 4. CBeToBBIE SIBIICHUSA
3
AROHH bubmuotexa [JOK
4.1 pacnpocTpaHeHus 6

CBCTa

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

KonnuectBo

4acoB
H
Ne AHIMCHOBATIE 5 0 OnexTpoHHbIE (ITUPPOBHIC)
pa3enoB U TEM 2 >
/T ° T z o 7 00pasoBaresbHbIE PECYPChI
MIPOTPaMMBI o 2 B 2 &
g8 28 53
@ FEZ8
)
49 JIMH3BI M OIITUYECKHUE 6 3 bubmoreka [JOK
' pruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emaoro 3 5 bubmmoreka [JOK
' CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanTOBEIE SIBIICHUA
"
- sanaeHHZPCI - . . Bubmorexa LOK
: ITOTJIONIEHHUE CBET
B https://m.edsoo.ru/7f41a4a6
aTOMOM
5 9 CtpoeHue aTOMHOTO 6 1 bubmoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
5.3 A 7 1 1
AACPHBIC pEakitiit https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Paznen 6. IToBTOpUTENEHO-00001IAOIINI MOTYJIb

[ToBTOpEHUE 1

6.1 0060011eHNe 9 5 butmoreka [JOK
' colepKaHus Kypca https://m.edsoo.ru/7f41a4a6
dusuku 3a 7-9 kiace
Hroro no pazneny 9
OBIIEE KOJIMYECTBO 3 97
YACOB I10 ITPOT'PAMME 102



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

Tema ypoka

Komn-Bo

qacoB

OnexkTpoHHBIE (1U(POBHIC)
00pa3oBaTeNbHbIE PECYPChI

MexaHnueckoe IBUKCHIE.

MaTepI/IaJII)HaH TO4YKa

CucreMa orcuera.
OTHOCHUTENBHOCTD

MECXaHHUYCCKOT'O IBMXKXCHUA

bubmoreka [{OK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE NIPSIMOTTUHENHOE

JABHKCHHC

bubmoreka IIOK
https://m.edsoo.ru/ff0ad19a

HepasHomepnoe
MPSMOJIMHEWHOE IBUKCHUE.
Cpennsisi 1 MTHOBEHHas!

CKOpOCTh

[IpsamomnuHeiHOe
PAaBHOYCKOPEHHOE JABUXCHUE.

Yckopenue

bubmoreka IIOK
https://m.edsoo.ru/ff0ad8d4

CxopocTh NPSIMOIMHENHOTO
PaBHOYCKOPEHHOT'O JIBUKEHUS.

I'padux ckopoctu

JlabopatopHas pabota
"OnpeneneHne yCKOPEHUs Tena
IPU PaBHOYCKOPEHHOM
JBIKCHUU TI0 HAKJIOHHOM

IOCKOCTH"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0adb18

CB00OOIHOE T1aJIEHUE TEIL.

OnbiTel [anmuies

PaBHOMEpHOE ABHKEHUE 110
OKpyxkHoCTHU. [Iepuoza u yacrora

obpamenus. JInaeHas u

bubmoreka IIOK
https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

Ne Tema ypoka
4acoB 00pa3oBaTeIbHbBIE PECYPCHI
YIJIOBasi CKOPOCTH
LlenTpocTpeMuTebHOE
10 posip 1
YCKOpPEHHUE
1 [TepBsiit 3akoH HproTOHA. 1 Bu6miorexa [JOK
Bekrop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoi 3axkon HeroToHa. . Bu6miorexa IIOK
PaBHOzEHCTBYIOIIAs CHIa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. 1 Bu6miorexa [JOK
Cyrepno3uius Cri https://m.edsoo.ru/ff0ae982
14 Pemenue 3aad Ha MpuMeHEHUE . Bu6smoreka [JOK
3akoHOB HpioTOHA https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyroctu. 3akoH ['yka 1 Bubmorexa LOK
https://m.edsoo.ru/ff0aeca?
Pemenue 3amau no reme «Cuna
16 1
YIPYTOCTH
JlabopatopHas pabota
17 | «OmnpeneneHue KECTKOCTH 1 Bubmorexa [TOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBD)
18 | Cuna TpeHus 1 bubmiorexa HOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3amau no teme «Cuia 1 Bu6miorexa IIOK
TPEHUSD https://m.edsoo.ru/ff0afa26
JlabopartopHas pabota
20 | "Ompenenenue kodddummeHTa 1 Bubmorexa IIOK
https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbKEHUS"
21 Pemenue 3agau o reme 1 Bu6mmorexa [JOK

"3akonbl HeroTona. Cuna

https://m.edsoo.ru/ffO0afb8e



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

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

No Tema ypoka
4acoB 00pa3oBaTeNbHbIE PECYPChI
ynpyroctu. Cuia tpeHus”
Cuiia TSDKECTH M 3aKOH
’ BCEMHUPHOTO TATOTEHUS. . Bu6morexa LOK
YckopeHne cBOOOIHOTO https://m.edsoo.ru/ff0af044
NajeHus
VYpok-koHdepenius "/prxenue
’3 TE€J BOKPYT TPABUTAIIMOHHOTO .
uentpa (CosiHeUHasi CUCTEMA).
lNanaktuku"
Pemenne 3anay no teme "Cuia
24 | TsDKECTH M 3aKOH BCEMHPHOTO 1 Bubmorexa LOK
) https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o IlepBasg KocMHUYECKasi CKOPOCTb. . Bu6morexa [JOK
HeBecoMocTh U nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe marepuanbHOW
26 TOYKHU. AOCOIOTHO TBEPIOE 1 Bu6miorexa IIOK
Tes0. PaBHOBecHe TBEPIOTO TEIa https://m.edsoo.ru/ff0afe36
C 3aKpENIEHHON OCBIO BpAIlCHUS
27 | MowmenT cuibl. LleHTp TshKecTH 1
Pewenue 3amay no reme
28 | "Mowment cuibl. LlenTp 1 Bubmorexa [TOK
. https://m.edsoo.ru/ff0b02b4
TSKECTU
[ToaroroBka Kk KOHTPOJIBHON
29 pabote o Teme "MexaHU4ecKoe 1 Bu6miorexa IIOK
IBWDKEeHME. B3anMmoeicTeue https://m.edsoo.ru/ffOb0408
Ten"
30 | KontposbHas paboTta 1o teme 1

bu6mmoreka IJOK



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

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

No Tema ypoka
4acoB 00pa3oBaTeNbHbIE PECYPChI
"MexaHH4YeCKOe ABIKEHHE. https://m.edsoo.ru/ff0b06ec
B3aumoneiictsue Ten"
Nmnynbe Tena. UMyasc CUIbL.
a1 3aKOH COXpAaHEHHS UMITYJIbCA. . Bu6norexa [OK
Ynpyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE
2 Pemnrenne 3amad mo teme "3akoH 1 Bu6miorexa IIOK
COXpaHEeHHS UMITyJbca" https://m.edsoo.ru/ffOb096¢
VYpok-koHpepeHus
33 | "PeakTuBHOE IB>KEHHE B 1
MPUPOJIE U TEXHUKE"
Y Mexanuueckas padbota u . Bu6norexa [{OK
MOILHOCTb https://m.edsoo.ru/ff0b0a84
3 PaboTa cuiibl TSHKECTH, CUITBI . Bu6morexa [JOK
YIPYTOCTH M CUJIBI TPCHHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas pabota
«Omnpenenenue pabOThl CUIIBI
36 | TpeHus mpu paBHOMEPHOM 1
JBUYKEHUU TeJa Mo
TOPU30HTAJIBHON MTOBEPXHOCTH
37 CBsi3b SHEPTUH U PaOOTHI. .
[TorenuunanbHas sHEPTUS
Kunernueckas sueprusi.
38 | Teopema 0 KMHETHYECKOU 1 Bubmorexa IIOK
https://m.edsoo.ru/ffOb0c32
SHEPruu
39 3aKOH COXpaHEHUS YHEPTUH B .

MCXaHHKEC



https://m.edsoo.ru/ff0b06ec
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

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

Ne Tema ypoka
4acoB 00pa3oBaTeIbHbBIE PECYPCHI
JlabopaTopHas pabota
40 | «3yuyeHue 3aKOHA COXpaHEHUS 1 bubmorexa HOK
https://m.edsoo.ru/ffOb12fe
SHEPTUM»

" KonebarenbHoe TBUKEHUE U €r0 . Bu6norexa [OK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
3aryxatouue KojaeOaHus.

42 BrinykeHHbIe KoJleOaHuUsl. 1 brbsmorexa [IOK

https://m.edsoo.ru/ff0b20f0
Pe3onanc
MaremaTH4eCcKuil U IPYKUHHBINA

43 1
MasITHUKU
Ypok-uccieaoBaHue

" «3aBUCUMOCTbH IIEPUOAA 1 Bu6miorexa IIOK
KOJICOAHUH OT JKECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI M MacChI TPy3a»

[IpeBpaienre 3HEPrun nNpu

45 1
MEXaHUYIECKUX KOJICOaHUIX
Jlabopatopnas pabota

46 «OrnpeneneHue 4acToThl U 1 Bu6miorexa IIOK
neproJia KojieOaHuit https://m.edsoo.ru/ff0blaec
PY>KUHHOTO MasiTHUKA
JlabopatopHas pabota
«ITpoBepka HE3aBUCUMOCTH

47 | mepuopa xoyiebaHUM Tpy3a, 1 bubmorexa LIOK

https://m.edsoo.ru/ff0b197a
MOIBEIICHHOTO K HUTH, OT
MaccChl rpy3a»
18 MexaHu4YecKHUe BOJIHBI. 1 Bu6miorexa [JOK

CBoilicTBa MEXaHUYECKUX BOJIH.

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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

Tema ypoka

Komn-Bo

qacoB

OnexkTpoHHBIE (1U(POBHIC)
00pa3oBaTeNbHbIE PECYPChI

HpOI[OJ'IBHBIC H IIOIICPCHYHBIC

BOJIHbI

49

Ypoxk-koHbpepeHus
"MexaHudecKue BOJIHBI B
TBEpAOM Tese. CelicMHYecKue

BOJIHBI"

50

3Byk. Pacnpoctpanenue u

OTpa’kKEHHE 3ByKa

o1

Ypok-uccnenopanue
"HaOmro1eH1e 3aBUCUMOCTH

BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa 1 BBICOTA

TOHA. AKYCTI/I‘{GCKHﬁ PE30HAHC

53

VYpok-koHbepeHIus
"VapTpa3Byk U HH(DpPaA3BYK B

MIPUPOJIE U TEXHUKE"

bu6moreka IJOK
https://m.edsoo.ru/ff0b23ca

54

JITOTOB HTPOJBbHOU
IToaroToBKa K KOHTPOJIBHO
paboTe mo Teme "3aKOHBI
coxpaHeHus. MexaHndyeckue

KOJIcOaHUS U BOJIHBI"

bubmoreka IIOK
https://m.edsoo.ru/ff0b25f0

55

Kountponbshas paborta o teme
"3aKOHBI COXpaHEHMUS.
Mexanuveckue KojaeOanus u

BOJIHBI"

56

DIJIEKTPOMArHUTHOE TOJIE.

9J'ICKTpOMaFHI/ITHBIC BOJIHBI

bubmoreka [{OK
https://m.edsoo.ru/ff0b2abe

S7

CBoiicTBa 3IEKTPOMArHUTHBIX



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

No Tema ypoka
4acoB 00pa3oBaTeIbHbBIE PECYPCHI
BOJIH
Ypok-kordepenmus "lllkana
AIEKTPOMATHUTHBIX BOJIH.
58 | HcnonwszoBanue 1 bubmmorexa LIOK
https://m.edsoo.ru/ffOb2fe6
AIIEKTPOMATHUTHBIX BOJIH JIJIS
COTOBOM CBA3U"
VYpok-uccnenosanue "M3ydyenue

- CBOWCTB JIEKTPOMAarHUTHBIX . Bu6smoreka [JOK
BOJIH C ITOMOIIEI0 MOOMJIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"

Pemenue 3ama4u Ha onpenencHue

60 YaCTOTHI U JUTUHBI 1
AIIEKTPOMATHUTHOMN BOJIHBI
DIIEKTpOMarHuTHas IPUpPoOIa

61 | cBerta. CkOpOCTh CBeTA. 1 Buomorexa IOK

https://m.edsoo.ru/ff0b31d0
BonHoBEIE cBOMCTBA CBETA
Hctounuku ceera.

62 IlpsmonmHelHoe 1 bubmmoreka [JOK
pacripocTpaHeHHE CBETA. https://m.edsoo.ru/ff0b3658
3atmenns ConHna u JIyHbl
3aKOH OTPAXKEHUA CBETA.

63 3epkana. Pemenue 3anaq Ha 1 Bu6miorexa IIOK
MIPUMEHEHNE 3aKOHA OTPAKCHHUS https://m.edsoo.ru/ff0b38c4
CBETa

54 [Ipenomiienue cBera. 3aKOH 1 Bu6morexa [JOK
MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea

65 | I[lomHOE BHYTpeHHEE OTpaKeHUE 1

bubmoreka IIOK



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

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

No Tema ypoka
4acoB o0Opa3oBaTeNbHBIE PECYPCHI
cBeTa. Mcmonp30BaHne MOTHOTO https://m.edsoo.ru/ff0b3c5c
BHYTPEHHETO OTPAKEHUS B
ONITUYECKUX CBETOBO/IAX
JlabopaTopHas pabota
"UccnenoBaHue 3aBUCUMOCTH
66 | yria nperoMIICHHS CBETOBOTO 1
Jy4a OT yIJia MaJeHus Ha
rpaHuiie "BO31yX-CTeKI0""
VYpok-koHpepeHIHs
"Hcnonp30BaHUE TTOJTHOTO
67 | BHYTpEHHETO OTpa’KECHUS: 1
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3B"
68 | Jlumzpl. OnTHYeCcKas CUjia JIMH3BI 1 Bubmorexa OK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0pakeHuii B . Bu6morexa [JOK
JMH3aX https://m.edsoo.ru/ffOb444a
JlaboparopHas pabota
20 "Onpenenenue GOKyCHOTO . Bu6morexa LOK
PacCTOSIHUS U ONITUICCKOU CHITBI https://m.edsoo.ru/ff0b4206
cobuparomeit TuH3b1"
VYpok-koHpepeHIus
71 | "OnTnyeckue TMH30BBIE 1 Bubmorexa ITOK
https://m.edsoo.ru/ffOcOa7e
npubops"
79 ['ma3 kak onTuveckas CHCTEMA. . Bu6moreka LIOK
3peHue https://m.edsoo.ru/ff0b4684
13 | Vpok-koHbepenmus "edekTsi 1



https://m.edsoo.ru/ff0b3c5c
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

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

Ne Tema ypoka
4acoB 00pa3oBaTeNbHbIE PECYPChI
3penusd. Kak coxpanuts 3penue"
Pasnosxxenue 6enoro ceera B

24 criektp. OnbiTel HhtOTOHA. . Bu6mmorexa [JOK
CrnoxeHue CIeKTPaIbHBIX https://m.edsoo.ru/ffOcOf4c
uBeToB. Jlucnepcus cera
JlabopatopHas padota "OnbIThI
0 Pa3JIOKEHUIO OEJIOro CBETa B

75 | crekTp U BOCIIPHATHIO IIBETA 1 Bubmmorexa LOK

https://m.edsoo.ru/ff0cOe2a
IPEIMETOB MPU UX HAOIIOJCHUU
4yepe3 [[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyM ""BosHOBBIE

76 | coiicTBa cBeTa: AUCTIEPCHS, 1
uHTeppepeHus u nudpaxus"”

27 Omneitel Pesepdopaa u . Bu6norexa [OK
TUTaHETapHas MOJIETb aTOMa https://m.edsoo.ru/ff0c12a8
[Toctynarsr bopa. Monens

78 M P it 1
aroma bopa
Hcnyckanue u norioueHue

79 | cBera aromoM. KBaHTEI 1 buomorexa OK

https://m.edsoo.ru/ffOc144c
JIuHenyaTpIe CIIEKTPhI

30 Ypok-npaktukym "Habmtonenue . Bu6morexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTD U €€ BUJIBI 1 brbmiorexa LIOK

https://m.edsoo.ru/ff0c1672
g2 CrpoeHue aTOMHOTO siApa. . Bu6morexa [JOK
Hyknonnas mojienb https://m.edsoo.ru/ff0c18ac
83 | PammoakTHBHBIE IPEBPAIICHUS. 1

buomoreka IIOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

No Tema ypoka
JacoB 00pa3oBaTeIbHbBIE PECYPCHI
H3oTorsl https://m.edsoo.ru/ff0clal4
84 Pemtenne 3amad mo teme: 1 Bu6miorexa IIOK
"PagnoakTHBHBIC IIpeBpaIicHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuoa nonypacnana 1
Ypoxk-koHbpepeHus
86 "PannoakTUBHBIC U3TYyUYCHUS B 1 brbsmorexa [IOK
https://m.edsoo.ru/ff0c2126
MPUPOJE, MEIULIMHE, TEXHUKE"
SnepHble peakiiuu. 3aKOHbI
87 COXpaHEHHUS 3apsIAOBOTO U 1 brbmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCEII
38 DHeprusi CBs3U aTOMHBIX SIZIEP. . Bu6norexa [{OK
CBsI3b MacChl M SHEPTUH https://m.edsoo.ru/ff0cld7a
Pemenue 3amau no reme
89 1
"AnepHbie peakuun"
Peakumu cunTesa u aeneHus
90 | amep. UcTouHMKHM SHEPTUM 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c1e88
ComHna u 3B€37
Ypoxk-koudepenuus "Anepuas
JHepreTuka. /JlencTBus
01 p i 1
PaIMOAKTUBHBIX U3JIYUYCHUHN Ha
KVBBIE OPTAHU3MBI"
[TonroroBka K KOHTPOJIBLHOU
pabote 1o Teme
92 | "DnexTpomarsuTHOE mone. 1 Bubmmorexa LOK

3J'ICI(TpOMaFHI/ITHBIe BOJIHBI.

KBauroBbie aBieHud"

https://m.edsoo.ru/ff0c223e



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
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

Ne Tema ypoka
9JacoB o0pasoBaTenbHbIE PECypPCh
KoHTtposbHas padorta 1o teme
"IEeKTPOMarHuTHOE MOJIE.

93 P 1
DNEeKTPOMarHUTHbIC BOJTHBI.

KBanToBrle siBeHus"
[ToBTOpenue, 06001IEHNE.

94 | JlaGopaTopHsie pabOTHI IO 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiicrsue ten"
[ToBTOpEHHE, 00001ICHHE.

95 Pemenue pacueTHbIX U . Bu6morexa LOK
Ka4eCTBEHHBIX 3a/1a4 T10 TEME https://m.edsoo.ru/ff0c2572
"TenoBeie Tponecch”

[ToBTOpenue, 0600IICHHE.

96 Pemenue pacueTHbIX U . Bu6morexa LOK
Ka4eCTBEHHBIX 3a7a4 110 TeMe https://m.edsoo.ru/ff0c2a22
"KIIJI TemnoBbIX aBuraresneii'”

[ToBTOpenue, 0600IICHHE.

97 Pemenue pacueTHbIX 1 . Bu6smorexa [JOK
KauyeCTBEHHBIX 3a/ay 10 TEME https://m.edsoo.ru/ff0c2b30
"KII[ 3nexTpoycTaHoBOK"

[ToBTOpEeHue, 006001ICHHE.
98 | JlaGopaTopHsle paGOTHI 1O 1 Bubmmorexa LOK
https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbli€ sIBJI€HUA"
[ToBTOpenue, 0600IICHHE.

99 Paborta ¢ TekcTtamu 1o Teme . Bu6morexa [{OK
"3aKOHBI COXpAHCHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

100 | IToTopenue, 0600ImEHNE. 1

buomoreka IIOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

Komn-Bo

OnexTpoHHBIE (1P POBLIE)

No Tema ypoka
YacoB o0pasoBaTenbHbIE PECypPCh
PaGora ¢ TekcTamu 1o TeMe https://m.edsoo.ru/ff0c2e82
"Kosnebauus v BOJIHBL"
[ToBTOpeHue, o600IICHKE.
101 | PaGora ¢ TekcTamu 1O TEME 1 brbsmorexa [IOK
https://m.edsoo.ru/ff0c3044
"CBeToOBbI€E SBJIEHUA"
[ToBTOpeHue, o6o0IICHHE.
102 | PaGora ¢ TekcTamu 1o TEME 1

"KBanToBas u siaepHas puznka"

Hroro

102



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

