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[HOACHUTEJIBHA A 3AIIMCKA

PaGouass mporpamma mo ¢uszuke Isi 00YYarOMUXCS C 3aJCPKKON TCHXUYECKOTO
pasButus (manee — 3I1P) Ha ypoBHE OoCHOBHOro 00mIero oOpa3oBaHMs MOATOTOBJICHA HA
ocHoBe DeiepanibHOrO roCyAapCTBEHHOTO 00pa30BaTEIHLHOrO CTaHapTa OCHOBHOTO OOIIETO
oo6pazoBanus (IIpuka3z Munnpocsemienusi Poccuu ot 31.05.2021 r. Ne 287) (manee — ®I'OC
000), denepanbHON amaNTUPOBAHHOW 00PA30BATEIHHONM MPOTPAMMBbI OCHOBHOTO OOIIETO
oOpa3oBaHus 11 OOYYAIOIIMXCS C OTPAHWYCHHBIMH BO3MOXKHOCTSMH 310poBbs ([Ipukas
Munnpocsemenuss Poccun ot 24 nHos0ps 2022 1. Ne 1025), denepanbHoii paboueit
MporpaMMbl OCHOBHOTO OOIIero o0pa3oBaHus o yueOHOMY npeameTry «Dusnkay (0a30BbIi
ypoBenb), Konnenuuu npenojgaBanusi yueoHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
opranmzanusix Poccuiickoit deneparuu, pealus3ylomux OCHOBHBIE 00IIe00pa3oBaTEIbHBIC
nporpammel, DeaepanbHOil paboueld TporpaMMbl BOCITUTAHUS, C YUETOM PACIPEICICHHBIX
Mo KjaccaM TMpoBepsieMbIX TpeOoBaHUN K pe3ynbTatam ocBoeHus DegepanbHOi
aJanTUPOBAHHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MJis
00y4aromuxcs ¢ 3aep>KKON TICHXUYECKOTO Pa3BUTHA.

O01mas xapakTepucTuKa y4e0Horo npeamera « Puzuka»

VyeOubIit peaAMET «Duzuka» SIBJISICTCS CHUCTEMOO0OPA3YIOIIUM s
€CTECTBEHHOHAYYHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI MUPO3JaHUS SBISIOTCA
OCHOBOW COJEpKaHMsI KypCOB XMMHUHU, Ouonoruu, reorpadpum u actpoHomuu. Dusumka
BOOpPYXaeT OOydYaroluXxcsi Hay4YHbIM METOJOM [O3HAHMS, TMO3BOJISIIOUIMM MOIy4YaTh
00BEKTHBHBIC 3HAHUSI 00 OKPYKAIOIEM MUPE.

[Ipeamer MakcMMaiabHO HalpaBjieH Ha (OPMUPOBAHHME HHTEpeEca K MPUPOJHOMY U
COLIMAJIBHOMY MHUPY, COBEPIIEHCTBOBAHUE MO3HABATEIBHOU AESITENIBHOCTU O0YYaIOIIUXCS C
3I1P 3a cueT OBIAJEHUS MBICIUTEIBHBIMU ONEpPALUsIMU CpPABHEHUS, 000OUIEHUS, Pa3BUTHE
CIIOCOOHOCTH apTryMEHTHPOBAaTh CBOE€ MHEHME, (POPMHPOBAHME BO3MOXKHOCTEH COBMECTHOM
NEeSATENBHOCTH.

Wzyuenne ¢usuku  crnocoOCTByeT pasBuTthi0 y  oOywatommuxces ¢ 3[IP
MPOCTPAHCTBEHHOTO BOOOpaKeHUS, (PYyHKIMOHAIBHON TPaMOTHOCTH, YMEHUSI BOCTIPUHUMATh
¥ KPUTHYECKHM aHaJM3UPOBaTh WH(GOPMALMIO, IMPEACTAaBICHHYIO B Ppa3IUYHbIX (Qopmax.
3HaUYUMOCTh ~TNpeAMETa JUIsl Pa3BUTHUS  JKU3HEHHOH KOMIETEHIMH  OO0YyYaroIHuXcs
3aKJIF0YAETCS B YCBOCHUM OCHOBBI (DM3MUYECKUX 3HAHMM, HEOOXOIMMBIX IJIsi TOBCEIHEBHOM
’KU3HMU;, HABBIKOB 370POBOr0 M OE€30IMaCHOTO JJIsi YEJIOBEKa M OKpYXKAloLEeH €ro Cpenbl
oOpa3za >xu3HH; (GOPMUPOBAHUU IKOJIOTUIECKON KYJIbTYPHI.

[Iporpamma oTpakaer coaepxanHue o0yueHus npeamery «Pu3nukay ¢ y4eToM 0COOBIX
oOpazoBarenbHbIX MOTpeOHOCTEN oOyuarommxcsa ¢ 3IIP. OBnageHue AaHHBIM y4eOHBIM
NpEeIMETOM MPEJCTABISET OMpPEAeNIEHHYI0 TPYAHOCTh aisi oOydarommxcs ¢ 3IIP. Dto
CBSA3aHO C OCOOCHHOCTSIMU MBICIUTEIBHON JESITENIbHOCTH, MEPUOANYECKUMU KOJIeOaHUSIMU
BHUMaHHUS, MallbiIM O0BEMOM TaMSTH, HEJOCTaTOYHOCTHIO OOIIEero 3amaca 3HAaHUH,
MOHW>KEHHBIM IT03HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM PEUYEBOIO PA3BUTHSI.
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Jlis  npeomoneHus TPYIHOCTEW B HW3y4eHMH Y4yeOHOro mpeamera «Du3mkay
HeoOXxoauma ajanrtanus oObeMa M Xapakrepa ydyeOHOro marepuaia K IO3HaBaTEJIbHBIM
BO3MOKHOCTSIM JIaHHOM KaTeropuu oOydaroluxcs, ydeT HUX OCOOEHHOCTEW pa3BUTHS:
UCIOJIb30BaHUE AJTOPUTMOB, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3€H, IOCTEIIEHHOE
YCIIO’)KHEHUE U3y4aeMOro MaTepuaia.

JlanHast nporpamma KOHKPETU3UPYET COAECpKAHUE MPEAMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSIMU  00pa30BaTEIILHOTO CTaHAAPTa, PEKOMEHAYEMYIO IOCIIE0BATEIbHOCTD
U3YYCHUS Pa3leloB (U3MKU C YYETOM MEXKIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKHM y4€0HOTr0 MPOILIECcca, BO3PACTHBIX U MICUXOJOTHYECKUX OCOOCHHOCTEN 00yYaroInXCs
c 3IIP Ha ypoBHE OCHOBHOTO O0IIEro OOpa3oBaHHWsA, OMpEAeNseT MUHHUMAJIbHBIA HAOOP
ONbITOB, JEMOHCTpAlMi, MPOBOJMMBIX YYUTEIEM B Kiacce, JIabopaTOpHbIX padoT,
BBITIOJTHSAEMBIX 00yUYaIOITUMHUCS.

MeTtonnueckold OCHOBOM M3y4eHHs! Kypca «DPu3HKa» Ha ypOBHE OCHOBHOIO OOILIErO
oOpa30BaHMsl ABJISETCS CUCTEMHO-IESTENIbHOCTHBIN MOIX0/], 00€CIeUNBAIOIINNA TOCTHKEHUE
JUYHOCTHBIX, METalmpEeIMETHBIX M  MPEIMETHBIX  00pa30BaTEIbHBIX  PE3yIbTATOB
MOCPEACTBOM OpraHU3allMi aKTUBHOM MO3HABATEIbHOW JESATENIbHOCTH OOYYaroIIMXCs, YTO
OueHb BaXHO mnpu oOyueHuu pxered c 3IIP, nnd KOTOPBIX XapaKTEpPHO CHUKEHHE
M03HABATEJIbHON aKTUBHOCTHU.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera « Dusuka»

Obwue yenu nzydeHus: yueoHoro npenmera «Pusnkay npeacraBieHbl B DenepanibHON
paboueit mporpaMmmMe OCHOBHOTO 00IIero oOpa3oBaHusI.

OCHOBHOM 11€7IbI0 00yUYEHUS JeTel C 3aJePKKON TICUXUUECKOTO PAa3BUTHS HA TAHHOM
MpeaMeTe SBJSETCA: MOBBIINICHUE COIMAIBHOM aJanTalud JEeTel 4Yepe3 NPUMEHEHHE
(bU3MYECKUX 3HAHUM HA MPAKTHUKE.

Jns obyuarommxcs ¢ 3[IP, Tak ke, Kak W JJI1 HOPMATUBHO pa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBaMBalOIIUX OCHOBHYI 0Opa30BaTEIbHYIO MPOTpaMMy, JOMUHHUPYIOIIEE
3HaUYEHUE MPUOOPETAIOT TaKUE yeau, KakK:

= npuoOpeTeHre uHTepeca W crpemiieHus oOydaromumxcsi ¢ 3P xk HayuHOMY
M3YYEHUIO TTPUPOIbI, PA3BUTHUE UX MUHTEIIEKTYaIbHBIX U TBOPYECKUX CITOCOOHOCTEH;

- pa3BuTHE 0a30BBIX MPEJICTABICHUH O HAYYHOM METOJAE TMO3HAHUS U
(dhopMHUpOBaHUE UCCIIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

. dbopMupoBaHUE HAYYHOTO MUPOBO33PEHUS, HA JOCTYITHOM JJIsi OOYYAIOMUXCS C
3I1P ypoBHe, Kak pe3yabTara W3Y4YeHUSI OCHOB CTPOEHUS MaTepuul U (DyHIaMEHTATbHBIX
3aKOHOB (DU3UKU;

. dbopMupoBaHuEe TMPEACTABICHUN O pPOIM (PU3MKK 71 Pa3BUTUA JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTuxeHue dTUX 1ejei 00ecreuynBaeTCs pelIeHUEM CISaYIOUINX 3a0ay.

. npuoOpeTeHre 0a30BbIX 3HAHMM O JUCKPETHOM CTPOCHUM BEIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
. npuoOpeTeHre YMEHHUIl OMUCHIBATb M OOBACHATH (DU3MYECKUE SBICHUS C

HCIIO0JIb30BAHHUEM ITOJTYUCHHBIX 3HAHUU U C OHOpOﬁ Ha HnaH/cxeMy;



- OCBOEHHE METOJIOB PEIICHHUs MPOCTEHINNX pacUETHBIX 3aa4 C UCTIOIb30BaHHEM
bu3HUECKUX MOJICNIEH C OMTOPOI Ha aTOPUTM;

- pa3BUTHE YMEHHWI HaOIIO[aTh TMPUPOAHBIC SIBICHUS W BBHIMOJHATH OIIBITHI,
naboparopHble pabOTBI M AKCIEPUMEHTAJIbHBIC HCCICAOBAHUS C HCIIOJIb30BaHUEM
U3MEPHUTETHHBIX MPUOOPOB (ITOJT PYKOBOICTBOM YUHUTETIS);

- OCBOCHHE TMPHUEMOB pabOThl C UHPOpMAIEH (UINISCKOTO CONEpIKaHus,
BKJTFOYasi WH(OPMAITUIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKH, aHAIW3 W OICHUBAHUC
uH(bOopMaI;

- 3HAKOMCTBO €O cdepamu MpodecCHOHATBHONW ACSITSIBHOCTH, CBSI3aHHBIMU C
bu3MKOH, ¥ COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAaHHBIMU Ha JIOCTIDKEHHSIX (DU3UYECKOM
HayKH.

Ocob0enHocTH oTOOpa M aganTAlUM Y4e0OHOIr0 MaTepuaJia no gusnke

OcHoBoil 00yuenus ooyuaromuxcs ¢ 3[1P Ha npegmeTax ecTeCTBEHHOHAYYHOTO IIUKJIA
ABJISIETCS] Pa3BUTHE Y HUX OCHOBHBIX MBICIIMTENIbHBIX Ollepaluil (aHaIn3, CUHTE3, CPAaBHEHUE,
0000111€HHE) HA OCHOBE BBIITOJIHEHHS PA3BUBAIOLINX YIPAKHEHHUH, (POPMHUPOBAHNE PUEMOB
YMCTBEHHOM  paOOThl: aHalIM3 HUCXOJHBIX JAHHBIX, I[UJIJAHUPOBAHWE  MaTepuana,
OCYUIECTBJICHUE TO3TAIHOIO W HUTOTOBOTO CAMOKOHTPOJS, a TakKXKe OCYIIECTBIAETCS
JUKBUAALMS TPOOETOB B 3HAHUAX, 3aKpEIUIEHWE M3YyYEHHOro Marepuaia, OTpadoTKa
QITOPUTMOB, IIOBTOPEHUE MPOHACHHOT0. boJbIIoe 3HaYEHUE PUIAETC YMEHHUIO paccKa3arh
O BBINIOJIHEHHOW paboTe C MpaBUJIbHBIM YIOTPEOICHUEM COOTBETCTBYIOIIEH TEPMHUHOIOTHU
U COOJIIOJICHUEM JIOTHUECKHUX CBsI3ed B m3nmaraeMoM matepuaine. Jns oOydarommxcs 3I1P Ha
YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs MO-NPEKHEMY SIBISIFOTCS  XapaKTEPHBIMU:
HEJOCTAaTOYHBIA YPOBEHb PAa3BUTHUS OTHENbHBIX IMCUXUYECKHX IPOLECCOB (BOCHPUATHS,
BHUMaHUs, MaMSTH, MBILIUICHUS), CHUXEHHBIH YPOBEHb HWHTEIJICKTYaJbHOTO pa3BUTHS,
HU3KUW YPOBEHb BBINIOJIHEHUS YUEOHBIX 3aJjaHUM, HU3Kasl yCIEemHOCTh 00yueHus. [loatomy
npyu MU3y4eHUM (GU3HKKM TpeOyeTcs LeJeHANpaBiIeHHOE MHTEIUIEKTyallbHOE pa3BUTHE
oOyuatomuxcst ¢ 3I[IP, otTBeyaromee #MX OCOOEHHOCTSAM U BO3MOXHOCTSIM. Yuer
ocobenHocteil oOyuaromuxcsi ¢ 3[IP TpeOyer, yToOBl MpU U3YyYEHUH HOBOrO Marepuasa
0053aTeNbHO MPOUCXOJUIO MHOTOKPATHOE €ro MOBTOPEHHUE; PACUIMPEHHOE PACCMOTpPEHHUE
TEM W BOINPOCOB, PACKPHIBAIOUIUX CBS3b (DU3MKH C KU3HBIO; AKTyalu3alusl MEPBUYHOTO
KU3HEHHOT'O ONBITa 00YYaIOLIUXCS.

YcBoeHHe MporpaMMHOIO MaTepuaia 1o (pU3MKe BbI3BIBAET OOJBLINE 3aTPYIHEHUS Y
oOyuatomuxcs ¢ 3P, moatomy Teopus uzyudaercsi 0e3 BBIBOJOB CIOXKHBIX (hopMyIl. 3agauu,
TpeOylolKe TNPUMEHEHHUS] CIIOKHBIX MAaTeMaTH4YeCKUX BBIYMCICHUH U QopMmyl, B
OCOOCHHOCTH Takux TeM, Kak «MexaHnueckoe IBMKEHHE», «ApXHUMeIoBa CHIIaY,
«MexaHuueckass 3HEpPrus», «IIEKTPUUECKUE SBICHUSD, «IJICKTPOMArHUTHBIC SIBICHU,
pemarTcs B KJIACCE ¢ MOMOILBIO YUUTEIS.

Oco0oe BHHMMaHHWEe MpU HU3YYEHUU Kypca (U3UKH YHAENSIeTCsl TIOCTAHOBKE U
OpraHM3alMM SKCIIEPUMEHTA, a TaKXKe MPOBEACHUIO (IPEUMYILECTBEHHO HA KAXKIOM YpPOKE)
KPaTKOBPEMEHHBIX  JIEMOHCTpanuil  (BO3MOXKHO €  HCIIOJb30BAaHUEM  DIJIEKTPOHHOMN
neMoHcTpauuu). HekoTtopsle  Tembl  00s13aT€NbHO  JOJDKHBI ~ BKJIHOYATh  ONOPHBIE
nabopatopHble paOOTBI, KOTOpPbIE pPAa3BUBAIOT YMEHHE [0JIb30BAThCS IMPOCTEHIINMU
npubopamu, aHaIU3UPOBATh MOJTYUYEHHbIE JaHHBIE. B CBA3M ¢ 0COOEHHOCTAMU NOBENEHUS U
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nestenbHocTH — oOywatromuxcst ¢ 3[IP (pacTopMOXE€HHOCTh, HEOPraHM30BAHHOCTD)
IPEAYCMOTPEH CTPOXKAMIIMI KOHTPOJb 3a COOJIIOJACHUEM IpPaBUJl TEXHUKU OE301aCHOCTH
IIpU IPOBEACHUH Ja00PATOPHBIX U MPAKTUIECKUX PadoT.

bonbmoe BHMMaHue npu u3ydeHuu ¢usuku noapoctkamu ¢ 3IIP oOpamaercs Ha
OBJIaJICHUE UMM MTPAKTHUYECKUMH YMEHHUSMH U HaBbIKaMU. [IpenycMarpuBaeTcs yMEHbIIICHHE
o0beMa TEOPETHYECKUX CBEJCHUMN, BKIIOUCHHE OTACIBHBIX TEM WM IEJBIX pa3/ciioB B
Marepuaiabl Il  0030pHOTO, O3HAKOMUTEJIBHOTO WM (haKyJbTaTUBHOIO HW3YUYCHUS.
[Ipenyaraercss yMmMeHbIIEHHE O0OBbEMa MaTEMAaTHUYECKUX BBIYHCICHHUNA 32 CUET YBEIUYCHUS
KaueCTBEHHOTO OMUCAHUS SBJICHUH U MTPOIIECCOB

JlocTaTogHOE KOJMMYECTBO BPEMEHH OTBOJUTCS HA PACCMOTPEHHE TEM M BOIIPOCOB,
PACKPBIBAIOIINX CBS3b (DU3UKH C JKU3HBIO, C TEMH SBJICHUSMHU, HAOIIOACHUSMU, KOTOPHIS
XOPOIIIO U3BECTHBI YUCHUKAM U3 WX JKU3HEHHOTO OITBITA.

MakcuMaTbHO MCITOJIB3YIOTCSI MEKITPEAMETHBIC CBSI3M ¢ TAKUMH JIUCIUIUIMHAMH, KaK
reorpadus, Xxumus, Ouonorus, T.K. oOydaromuecs ¢ 3[IP ocobeHHO HYXIalOTCA B
MPENOJHECEHUH OJHOTO M TOTO K€ Yy4eOHOro Marepuaja B pa3judyHBIX acIleKTaxX, B €ro
BapbUPOBAHUH, B HEOJHOKPATHOM TOBTOPEHMHM M 3aKpEIJICHUM IIOJYyYCHHBIX 3HAHUH U
npakTuYeckux ymeHui. [lo3Bojsis paccMaTrpuBaTh OJWH M TOT K€ Y4eOHBIM Marepuall C
Pa3HBIX TOYEK 3PEHUS, MEXKIPEIMETHBIC CBS3U CIIOCOOCTBYIOT €T0 JIYYIIEMY OCMBICIICHHIO,
0oJiee MPOYHOMY 3aKPETUICHHUIO TTOTYYEeHHBIX 3HAHUH U IPAKTUUECKUX YMEHUH.

IIpumepHbie Buabl aesTejbHOCTH oOyuawmuxcsa ¢ 3IIP, o0yciioBiieHHbIe 0CO0OBIMM
o0pa3zoBaTeJIbHBIMU NOTPEOHOCTAMU M oO0ecneYrBaIIUe OCMbICJIEHHOE OCBOEHHE
coJiepkaHuM 00pa3oBaHus Mo npeaMery «Du3ukKa»

[IpumepHass TemMaTudyeckas ¥ TEPMHHOJOTUYECKAs JIGKCUKAa 1O Kypcy (HU3HKHU
cootBetTcTBYeT DOIT OOO.

Copnepxanue BHIIOB JesiTenbHOCTH oOywatomuxcsi ¢ 3[IP Ha ypokax ¢usuku
ompenensieTcsi WX O0COObIMH 00pa3oBaTelbHBIMU MOTpeOHOCTSIMU. [loMHMO HIUPOKO
ucnoas3yeMmbix B @OIT OO0 olOmux 11 BceX 00ydJaronuxcsi BUIOB JICSITEIBHOCTH CIISTyeT
VCWINTh BUABI  JEATEIBHOCTH, CHeUNU(PUYHBIE JJIS JTaHHOW  KAaTeTOpPUH  JICTEH,
o0ecreynBaIIMe OCMBICIEHHOE OCBOCHHUE COJIepkKaHUsSg OOpa30BaHUsI [0 TMPEIAMETY:
YCUJIEHHUE TPEIMETHO-NPAKTUYECKOU NEATCIbHOCTH C aKTHUBHU3AIMEH CEHCOPHBIX CHUCTEM;
OCBOEHHE MaTepuaja C OINOPOM Ha aJrOPUTM; «IIOIIAroBOCTH» B H3YUYCHHHM Marepuana;
WCIIOJL30BAaHUE JIOTIOJHUTEIbHONW BHU3YaJIbHOM OMOpbI (CXEMBbI, MIA0JOHBI, OIOPHBIC
TaOJUIbI); PEYEBOM OTUET O Tpollecce U pe3yibTaTe JACATECIbHOCTU; BBIMOJHECHHE
CIICHMAJIBHBIX 3aJIaHHM, 00ECIIEUNBAIOIINX KOPPEKIUIO PETYISIIIUUA y4eOHO-TI03HABATEIHLHOM
NEATEIbHOCTU U KOHTPOJIb COOCTBEHHOT'O pe3yJibTaTa.

st oOy4aroruxcst ¢ 311P cymiecTBEeHHBIM SBISIOTCS IPUEMBI PAOOTHI C JICKCUIECKUM
MarepuaioM mo mnpeamety. [IpoBoautcs crnemnuanbpHas paboTa MO BBEICHUIO B aKTHBHBIM
CJIOBaph 00YYaIOMMUXCSl COOTBETCTBYIOMICH TEPMUHOJIOTHH. V3ydaeMble TEPMUHBI BBOJATCS
Ha TIOJMCEHCOPHOW OCHOBE, OOs3aTeibHA BU3yaJlbHAS TMOJACPIKKA, aITOPUTMBI PabOTHI C
OTIpeIeTICHUEM, OTTIOPHBIE CXEMBI JJISI aKTyalTu3aIii TEPMUHOIOTHH.



B cBs3u ¢ oco6piMu 00pazoBaTenbHBIMU TOTpeOHOCTSIME oOyuatomuxcs ¢ 3I1P, mpu
IUIAaHUPOBAaHUM pPabOThl yYEHUKA Ha YpPOKE CJENyeT MPUACPKHUBATHCSI CIEAYIOLIUX
MOMEHTOB:

1. Ilpu ompoce HeoOXOaMMO: NaBaTh aJrOPUTM OTBETA; pa3pellaTh IMOJIb30BATHCS
IUIAaHOM, COCTAaBJIEHHBIM IIPU IMOJITOTOBKE JOMAIIHErO 3a/JaHus; /1aBaTh OOJIbLIE BPEMEHU
TOTOBUTBCSI K OTBETY y JOCKH; pa3pellaTrh JAejaaTh PEABAPUTENbHBIE 3aMCH, TI0JIb30BaTHCS
HarJsAHBIMU OCOOUSIMHU.

2. TIo BO3MOXHOCTHU 33/1aBaTh OOYYaIOIIMMCSl HABOJSIINE M YTOYHSIOIINE BOIPOCHI,
KOTOpBIE€ TOMOTYT UM MOCJIEI0BATEIBHO U3JI0XKUTh MaTepHall.

3. CucremMaTHuecKd TMPOBEPATH YCBOGHHME MaTepuana IO TeMaM YpPOKOB, JUIs
CBOEBPEMEHHOT0 OOHAPYKEHHUS MPOOETIOB B MPOLLIEAIIEM MaTepurare.

4. B mporecce uM3ydeHHs HOBOTO MaTepuaia BHUMAaHHE YUYEHHKOB OOpaiaeTcsl Ha
HauOoJsiee CJIOXKHBIE pa3ziesibl u3ydaeMoi TeMmbl. HeoOxonumo wyare oOpamarbesi K HUM C
BOIPOCaMH, BBICHSIOIIMMHU TOHMMaHuE Y4eOHOIro MaTepuana, CTUMYJIHMPOBATh BOIPOCHI
IIPU 3aTPYIHEHUSAX B YCBOCHHHM HOBOIO MaTepHUaia.

Mecto yueOHOro npeamera «@u3uKa» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DefepalibHBIM rOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTro o0I1ero oOpa3oBanus yueOHbIM mpenmer «Duszmka» BXOIUT B MPEIMETHYIO
obnacte «EcTecTBeHHBIE HAyKW» W SIBIISIETCA 00s3aTeNbHBIM NIl u3ydeHusa. ConeprkaHue
yueOHoro mnpenvera «®Dusmka», npeactaBieHHoe B PDepepanbHOil paboueit mporpamme,
cootBercTByer DPI'OC OO0, DepepanbHOll 00pa3oBaTENbHONW MPOrpaMMe OCHOBHOTO
oOmero oOpazoBanusi, DenepanbHON adaNTHPOBAHHON 00pa30BATENBLHON TIPOrpaMme
OCHOBHOT0 00111ero 00pa3oBaHus 1Js1 00Y4aroIMIMXCs € 3aJePHKKOM MCUXUUECKOTO Pa3BUTHUS.
OO1ee 4ncIo 4acoB, pEeKOMEHIOBAHHBIX IJs1 U3yueHus: Gu3nku Ha 06a30BOM ypoBHe, — 238
yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefieno), B 8 kiacce — 68 yacoB (2 yaca B HEJIeINI0), B
9 kmacce — 102 gaca (3 yaca B HEJCIIO).



COHEP)XAHUE YUYEGEHOI'O [TPEJAMETA «®U3UKA»
9 KUIIACC

Pa3nena 8. Mexannueckue siBJICHUSA

Mexanudeckoe  ABuwxkeHue.  MarepuanbHas ~— Touka.  Cucrema — OTcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOTO IBWXKEHUS. PaBHOMEpHOE MNpSMOJUHEHHOE IBH)KCHHE.
Hepasnomeproe npamonuneiinoe ogudcerue. CpeaHsisi U MeHOBEHHAS CKOPOCMb mend npu
HEepasHOMEPHOM OBUIHCEHUU.

VYckopenue. PagnoyckopenHoe npamonuneinoe osudcenue. CBOOOIHOE TaJcHHUE.
Onvimul ['anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumensroe yckopeHue.

[lepBsiii 3akoH HbroToHa. Bropoi 3akon HeroTtona. Tpetuit 3akon Herotona. /lpunyun
CYnepno3uyuu Cul.

Cuna ynpyeocmu. 3axon ['yka. Cuna mpenus: cula mpeHusi CKOAbI*CEHUs, CULd
MpeHUs NOKosl, Opyaue Uuobl MpeHUsL.

Cuna TSDKECTU M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO MaJeHUS.
Heuswcenue nnanem eoxpye Coanya (MC). llepsas kocmuueckas ckopocms. Hesecomocms u
nepezpysKu.

PaBHOBecue maTepuanbHOl TOUKU. A6coomuo meépooe meno. Pasnosecue meépooco
mena c 3aKpeniéHHou ocbio epaujerus. MOMeHT cuiibl. [lenmp msascecmu.

Nmnynse Tena. Mzmenenue umnyavca. Umnynoc cuibl. 3aKOH COXPAHEHUS UMITYJIbCA.
Peaktunoe asuxenue (MC).

Mexanuueckast pabota u MOIHOCTh. PaboTa cuin Ttsxectu, ynpyeocmu, mpenus. Ceazo
snepeuu u pabomol. IloTeHIIMaNbHAS YHEPTUS TEJA, MOJHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
llomenyuanvnas suepeus cocamou npyxcunvl. KunHetmueckass »sHeprus. Teopema o
KuHemu4ecKkou dHepeuy. 3aKOH COXPaHEHUSI MEXaHUUECKON IHEPTUH.

Hemoncmpauyuu

1. HaOnronenne MEXaHMYECKOTro JBUIXKEHHUSI Tejda OTHOCUTEIBHO pa3HBIX Tell
OTCYETA.

2. CpaBHeHHe TIyTe€d M TPACKTOPHUM JIBUKEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.

4, HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

d. HaGnronenue nBuKeHUS Tella 1Mo OKPYKHOCTH.

6. HaOnronenne MexaHMYECKUX SIBICHUM, MPOUCXOJAIIMX B CHUCTEME OTCYETA

«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBW)KEHHU OTHOCHUTENIBHO KaOuHeTa
(bu3UKH.

7. 3aBHUCUMOCTh YCKOPEHMS TeJIa OT MACChl T€Ja U JCUCTBYIOIIEH HA HETO CUJIBL.
8. HaOmronenue paBeHcTBa CUJI IPU B3aMMOJICHCTBUM TEJL.
9. N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUM.

10. Ilepenaua ummysbca pu B3aUMOAECUCTBUU TEJL.

11. IIpeoOpa3oBaHus SHEPTUH NPU B3aUMOJIECUCTBUU TEIL.

12.  CoxpaHeHue UMIyJbca MpU HEYIIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue uMIysbca npu abCOMIOTHO yIPYTrOM B3aUMOJICHCTBUU.
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14. HaGnropeHue peakTUBHOTO JIBUKEHHUSI.

15. CoxpaHeHre MEXaHUYECKON PHEPTUU MTPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHHEe MEXaHWYECKOW HHEPruyd MpH JBIXKEHHHM Tella O] JeHCTBUEM
PYKUHBI.

Jlabopamopnuie padomul u onvimul

1. Koncmpyuposanue mpaxkma o0ns paseona u OalvbHeuue2o0 pasHOMEPHO20
OBUIICEHUS. ULAPUKA UTU MENeIHCKU.

2. Omnpenenenue cpeHe CKOPOCTH CKOJBXKEHHsI OpycKa WM JBM)KECHUS IIapuKa
10 HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHre YCKOPEHUS Tejda TPH PaBHOYCKOPECHHOM JBWKEHUU TIO
HaAKJIOHHOM MJIOCKOCTH.

4, HccnenoBanne 3aBUCUMOCTH TIyTH OT BPEMEHH TIPU PaBHOYCKOPECHHOM
JBIKEHUU 0€3 HaualbHOM CKOPOCTH.

5. IIposepka ecunome3swvi: eciu npu pasHOYCKOPEHHOM OBUNCECHUU 0Oe3 HAYATbHOLUL

CKopocmu nymu ONHOCAMCA KAk pﬂd HeYemmbix uucein, mo coomeenmcmeayroujue
NPOMEHCYMKU 6PEMEHU OOUHAKOBDL.

6. HccenenoBanue 3aBUCHMOCTH CUIIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JABJICHHUSL.

7. Omnpenenenne kKorpuIUEeHTa TPEHUS CKOJIbKECHMUSL.

8. Onpenenenne KECTKOCTU IPYKUHBI.

Q. Omnpenenenue padbOThl CHIIBI TPEHHUS MPU PABHOMEPHOM ABMKEHUHU Tela IO

TOPU30HTATBHON TOBEPXHOCTH.

10. Ompenenenue pabOTHI CHIIBI YIPYTOCTH NIPH TOIBEME T'Py3a C UCTOIH30BAaHUEM
HEMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. HM3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Paznen 9. Mexanuveckue KoJ1e0aHUs U BOJTHBI

KonebarenbHoe aeuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMN: TIEPUOJI, YACTOTA,
amruityna. Mamemamuueckui u npyxcuHuwiti masmuuku. llpespawjenue sHepeuu npu
KOeOamenbHOM OBUNCEHUU.

3aryxaromue konebanus. Beinyxennblie koneOanus. PezoHanc.

Mexannyeckue BOJHBI. CBOMCTBA MEXaHUYECKUX BOJH. [IpodonbHble u nonepeyHvle
60IHbL. J[MuHa 807HbI U CKOpOCMb €€ pacnpocmpaHnenusi. Mexanuueckue 60HbL 8 MEEPOOM
mezre, celicmuyeckue 60inbl (MC).

3Byk. [ pomkocms 38yka u e@vicoma mona. Ompadicenue 38yka. HHu@passyk u
VIbMPA3EYK.

Hemoncmpauuu

1. Habmronenue konebanuit Tea moa 1eUCTBUEM CUIIBI TSKECTU U CHIIbl YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCca.
PacnipocTpanenne npooabHBIX U TIOTIEPEYHBIX BOJIH.
Ha6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKHU PE30OHAHC.

ﬂaﬁopamopnbw padbomul u onvimul

ook owmn



1. Omnpenenenre 4acToThl U MEepro/ia KoueOaHN MaTeMaTUYeCKOTr0 MasiTHUKA.

2. OnpeneneHue YacTOThl W NEpHOJa KoJIEOAHUH TPYKUHHOTO MasiTHUKA
(2/1eKMmpPOHHAA 0eEMOHCIMPAYUSL).

3. HccnegoBanue 3aBUCUMOCTH Tepuo/ia KoieOaHU MOJIBEIIEHHOTO K HUTH Ipy3a
OT JIJTMHBI HUTH.

4, HccnenoBanue 3aBUCMMOCTH TEpUOAA KOJEOAHWM MPY>KUHHOTO MasiTHUKA OT
MAacCChI Tpy3a (2/1eKmpPOHHAA 0eEMOHCMPAUUSL).

5. [IpoBepka HE3aBUCHUMOCTH TepuoAa KoJieOaHUil Tpy3a, MOABEIICHHOTO K HUTH,
OT MaccChl Ipy3a.

6. OnbITHI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCThH IMEpHoja KOJeOaHUl MPY>KWHHOTO
MasATHHKA OT MACChI TPy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO NAACHUS (2/1eKMPOHHAS 0eMOHCMPAUU).

Pazgea 10. DneKTpOMAarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHbBIE BOJHbBI

DJIEKTPOMArHUTHOE oJie. DJIEKTPOMArHUTHBIC BOJIHBI. Csoticmsa
INeKmpomMacHumuolx — 6oaH.  Illxana  snekmpomacnummuvix — 6oaH.  Hcnoavzoearue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOUL CEA3U.

DJleKTpoMarHuTHas npupoja cBera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBEIE CBOMCTBaA CBETAa.

JaGopamopnvie pabomot u onvimot’

1. N3yuenne CBOWCTB 3JEKTPOMArHUTHBIX BOJMH C TIOMOIIBI0 MOOHIBLHOTO
tenedona.

Paznen 11. CBeToBble SIBJICHUA
JlyueBas mojnenb cBeta. MIcToOuHUKM cBeTa. [IpAamonuneinoe pacnpocmpanenue céema.
3ammenusn Connya u Jlynvi. OTpaxkenue cBeta. [lnockoe 3eprano. 3aKoH ompasxcenus ceema.
[Ipenomnenue cBera. 3aKOH NPEJIOMIIEHUS CBeTa. [loniHoe 8HympenHee ompadiceHue
ceema. Hcnonvszoeanue noiHo2o 6HympeHHe20 OmpaxiceHus 8 ONMU4ecKUx c6emogooax.
JIunza. Xon myueit B nuH3e. Onmuueckas cucmema gomoannapama, MUKpOCKOna u
meneckona (MC). ['nas kax onmuueckas cucmema. bnuzopyxocmo u danvnozopkocms.
Pas3znooicenue 6enoco ceema 6 cnexkmp. Onvimol Hotomona. Cnoowcenue cnekmpanvbHbix
Y8emoe.
Hemoncmpauuu
1. [IpsiMmonuHeHOE pacpOCTPAaHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.
OnTuyeckuil CBETOBOJ.
Xox myueil B coOuparoliei JInH3e.
XO0JI ay4der B pacCEUBAIOLIEH JIMH3E.
[Tomyuenune n300pakxeHuii ¢ TOMOIIBIO JINH3.
[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOTA U TEIECKOIIA.
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10. Mopgens rnaza.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnuie padomul u onvimul

1. HccnenoBanue 3aBUCMMOCTH YTJIa OTPaXCHHSI CBETOBOTO JIyda OT yrJja MaieHusl.

2. N3ydenne xapakKTepUCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKaJie.

3. HccnemoBanne 3aBUCHMOCTH yria MPEIOMIICHHS CBETOBOTO Jyda OT yria
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIIO».

4. [TonyyeHnue n300pakeHUii ¢ TOMOIIBIO COOMPAOIIEH JINH3BI.

5. Onpenenenue POKyCHOTO PACCTOSHUS U ONITUYECKOU CHIIBI COOMPAIOIEH JIMH3BI
(2/1eKmpoHHAA 0eMOHCMpPayus).

6. OnmeITBl  TIO  paslOKEHHWIO OEoro CBeTa B CHEKTP  (271€KMPOHHASA
demoncmpayus).

7. OnbITel TIO BOCIHPHUSITHIO IIBETa MPEAMETOB MPU HUX HAONIOACHUU uepes

[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOBbBI€E IBJICHUSA

Onvimovt  Pezepgpopoa w 1mmanerapHas Mojenb aroma. Mogens aroma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeot.

PanunoaktuBHOCTE. Anbgha-, bema- u eamma-uznydenus. CTpoeHUE aTOMHOIO sIpa.
Hyxknounas moodenv amomnozo siopa. Mzomonwvi. Paduoaxmuenvie npespawenus. Ilepuoo
noJypacnaoa amomHuuix sioep.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsO0BOTO U MAacCOBOro uucen. Peakyuu
cunmesa u oenenus soep. Ucmounuku suepeuu Connya u 36€30 (MC).

SnepHast sHepreTuka. Jleticmeus paouoaKxmusHviX U3NYYEeHUN HA HCUBbLE OP2AHUIMbL
(MC).

Jemoncmpayuu

1. CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

2. CnexTpbl pa3IMvyHbIX Ta30B.

3. CnekTp Bogopo/ia.

4, Ha6nronenue tpekoB B kamepe Bunbcona.

S. Pabota cuéTunka HOHU3UPYIOMIMX U3TYyUCHUI.

6. Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomuol u onvimoul

1.  HabnwooeHnue cniowHbIx u 1UHeUYamsix CHeKmpo8 u3jyyeHus..

2. UccnenoBanue TpeKOB: U3MEPEHUE IHEPTUM YACTHUIIBI 10 TOPMO3HOMY MYyTH (TI0
dhortorpadusim) (a1ekmponnas 0emoncmpayus).

3. N3mepenue pagnoakTMBHOTO (POHA (971€KMPOHHAA OeMOHCMPay ).

IToBTOPUTEIBLHO-0000 1AM MOYIb
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[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYNIb TpEAHA3HA4YeH JUIS CHCTEMaTU3allud |
00O0OIIEHUsT MPEIMETHOIO COJIEPKaHUS M OIbITa AESITEIBHOCTH, NPUOOPETEHHOTO IpU
M3yYEHUU BCETO Kypca (PU3HKH.

[Ipy wu3ydeHMM [OAaHHOTO MOAYJSA PEAIN3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JESTEIbHOCTH, Ha OCHOBE KOTOPBIX OO€ecreunBaeTcss JAOCTHKEHHE NPEIMETHBIX U
METANpPEAMETHBIX IUIAHUPYEMBIX PE3YyJbTaTOB OOy4YeHUs, (OPMUPYETCS €CTECTBEHHO-
Hay4dHas I'PaMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB HCCJIEIOBAHMsS SIBIICHUW NPUPOIABI U
TEXHHUKH, OBJIAJICHUE YMEHHUSIMHU OOBACHATH (PU3NUYECKUE SIBJICHHS, IPUMEHSS MOTy4YeHHBIC
3HaHUs, pelaTh 3a/1a41, B TOM YHCJIE KAYECTBEHHBIC U IKCIIEPUMEHTAIIbHBIC.

[IpuHIMIIHATBEHO AEATEIBHOCTHBIA XapaKTEp JAHHOTO paslesia pealu3yercs 3a CUET
TOT'0, YTO YYaIlMECs BBINOJIHSIIOT 3aaHuUs, B KOTOPBIX UM IPEIJIaracTcs:

" Ha OCHOBE IOJYYEHHBIX 3HAHWI paclo3HaBaTb U HAYYHO OOBICHATH (hU3MUECKUE
SABJICHUS B OKPY>KAIOILIEW PUPOJIE U TIOBCETHEBHOM KU3HU;

" JCIIOJIB30BaTh II0J PYKOBOACTBOM Il€[jarora Hay4yHbIE METOAbI KCCIIEIOBAHUS
¢u3NYECKUX SBICHUN, B TOM YHWCJE JUIsl MPOBEPKHU TMIOTE3 U MOIYYEHHS] TEOPETUUYECKUX
BBIBOJIOB;

" OOBACHATH C ONIOPOM HA TUIAKTUUECKHUI MaTepHrall nocjie 00CyKIECHUs ¢ NeJarorom
Hay4HbIE OCHOBBI HaubOoyiee Ba)KHbIX JOCTUKEHHHM COBPEMEHHBIX TEXHOJIOTHi, Harpumep,
[IPAKTUYECKOTO HCIIOJIB30BAHUS PA3JIUYHBIX MCTOYHUKOB DHEPIrMM Ha OCHOBE 3aKOHA
IIPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB DHEPIUM.

Kaxnmas w3 TeM AaHHOTO pasfena BKIOYAET JKCIIEPUMEHTANIBHOE HCCIIEIOBAHKE
00001IaoIIero xapakTepa Ha YCMOTPEHHME INieAarora W mpu ero nomoimud. Paznen
3aBepIIAeTCA MPOBEJECHUEM JIMarHOCTHYECKOM M OLIEHOYHON padOThl 32 KypC OCHOBHOM
LIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUYEBHOI'O IIPEMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMA

B 1menom pesynbraThl ocBoeHus oOydaroumumucsa ¢ 3I[IP  yueGHoro mnpenmera
«®Duszuka» JOMKHBI COBMANaTh ¢ pesyabratamu PepepanbHOil pabodeil MporpaMmbl
OCHOBHOTO 00111eTO 00pa30BaHUsI.

Haubonee 3HaUNMBIMU SIBJISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbrare usydeHus (QuU3NKA Ha YpPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUS Y
obyuatomierocs ¢ 3I1P OyayT chopmMupoBaHbl ClIeAYIONINE JIMYHOCTHBIC PE3YJIbTAThl B YACTHU:

1) naTpHOTHYECKOTO BOCIIUTAHHS:

IIPOSIBJICHUE MHTEpECa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
buznueckoil HayKu;

LEHHOCTHOE OTHOLIEHHE K TIOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) rpakJaHCKOI'0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:
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TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXIEHHU OOIIECTBEHHO-3HAUYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUN (PU3UKHU;

OCO3HaHHE BaKHOCTU MOPAIBHO-3TUYECKUX NPUHIUIIOB B ICITEIBHOCTH YUYEHOTO;

3) ACTETUYECKOTO BOCTIUTAHMUSL:

BOCIIPUSITUE OICTETUYECKUX KauecTB (U3MUECKOW Hayku: €€ TapMOHUYHOIO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) ICHHOCTH HAyYHOT'O MTO3HAHUS:

OCO3HaHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPAa,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIOIEHU KYJIbTYpPHI;

pa3BUTHE  HAyYHOM  J1IOOO3HATEIBHOCTH, HHTEpPeca K  HCCIEI0OBATEIbCKON
NeSATENbHOCTH;

5) popMupoBaHUS KYJIBTYpPbHI 3I0POBbSI U SMOLIMOHAIBHOTO 0JIArONIOTYYHS:

OCO3HAaHHME IIEHHOCTH 0€30I1acHOro 00pasa KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBUi OE€30MaCHOrO0 TIOBEAEHUS Ha TPaHCIOpPTE, Ha Joporax, ¢
AJIEKTPUYECKUM U TEIIOBBIM 00OPYI0BAaHUEM B JIOMAILIHUX YCIIOBUSX;

c()OPMUPOBAHHOCTh HaBblKa pEQIIEKCHH, MPU3HAHHWE CBOErO MpaBa Ha OLIUOKY U
TaKoro K€ IIpaBa y Ipyroro 4ej0BeKa;

6) TpyA0BOTO BOCIIUTAHUS:

7) aKkTUBHOE YydYacTHE€ B PEIICHUH NPAKTHUECKUX 3a7ady (B paMKax CEMbH,
o0Opa30BaTeNbHON OpraHM3ally, HACEJIEHHOIO MyHKTa, POJHOrO Kpasl) TEXHOJOTUYECKOU U
COLIMAJIBHOM HANpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NUYECKUX 3HAHM;

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (PU3UKOI;

8) 9KOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTalMsd Ha NpUMEHEHUE (U3MYECKUX 3HAHWM [JIs pelleHus 3aaad B 00JacTu
OKpYXalollel Cpeibl, INIAHUPOBAHUS MMOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBUHN AJIs
OKpYXarouen Cpepl;

OCO3HaHUE II00aIbHOI0 XapaKkTepa dKOJIOrMUECKUX Mpo0JieM U MyTeH UX pelieHus;

9) aganTayy K H3MEHSIOMIUMCS YCIOBUSM COIMATBHOW M MIPUPOIHON CPEJIbI:

HOTPEOHOCTh BO B3aUMOJEHCTBUM MpPHU BBIMOJIHEHUHM MCCICAOBAHUN U TMPOEKTOB
(bu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCT OMBITY U 3HAHUSAM JPYTHUX;

MOBBILIEHUE YPOBHSI CBOE KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AESITEIbHOCTD;

NOTPeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHWU, B TOM 4ucie (pOpMyIUpOBaTH HJICH,
MOHSITHSL, TUIIOTE3bI 0 GPUBNYECKUX 0OBEKTAX U SIBICHUSAX;

OCO3HaHHUE JIe(PUITUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

IUIAaHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

CTPEMJICHHE aHAJU3UpPOBaTh W BBISBIATH B3aUMOCBS3M MPUPOJBI, OOLIECTBA U
HSKOHOMHKH, B TOM YHCII€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OLICHKA CBOUX JCHUCTBUU C YYETOM BIIMSHMUSA HA OKPYXKAIOIIYH CPEAY, BO3MOYKHBIX
rJ100aJIbHBIX ITOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHuBepCcaIbHbIMU YUEOHBIMU NOZHABAM E/ILHBIMU OCUICHIBUAMUL
1) 6a30BBIC JIOTUYECKUE ICUCTBUSA:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUN);
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yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS A7l 00001IeHUs
U CpaBHEHMUS;

BBISIBIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpPUBAEMbIX (pakTax, JTaHHBIX U
HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;

BBISIBIIATh NPUYMHHO-CIIEACTBEHHBIE CBSI3M MPU HU3YyYEHUU (DU3UYECKUX SIBICHUU U
IpOLIECCOB, MPOBOAMWTH BBIBOABI C HCIOJIb30BAHUEM JACAYKTHUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUCHUM, BBIABUTATh TUIOTE3bl O B3aUMOCBS3AX (U3MYECKUX BEJIMYMH, TMPHU
HEO0OXOJAMMOCTH MO/ PYKOBOJICTBOM YUMTEI;

BBIOMpaTh CHOCOO pemieHus yueOHOW (Qu3nMdeckoil 3amauu (CpaBHEHHE HECKOJIBKHUX
BAPUAHTOB pELICHHs, BBIOOp Haumboyiee MOAXOASAIIEr0 C YYETOM CaMOCTOSTEIIbHO
BBIJICJICHHBIX KPUTEPUEB) MO PYKOBOACTBOM YUUTEIS.

2) 6a30BBIEC UCCIIEIOBATEILCKIE ICUCTBHS:

MCITIOJI30BaTh BOMPOCHI KaK HCCIIEOBATENbCKUI HHCTPYMEHT MTO3HAHMS;

OPOBOAUTH IO IUIAHY OIbIT, HECJIOXKHBIM (PU3MUECKUN SKCIIEPUMEHT, HEOONbIIOE
UCCleI0BaHue (PU3NUECKOTO SABJICHUS, IPU HEOOXOAUMOCTH MO PyKOBOJCTBOM YUMTEIIS;

¢dopMynupoBaTh 000OLIECHHS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEIEHHOTO HAOJIIOICHUS,
OTIbITA, UCCIIEIOBAHUSI C ONIOPOM HA IUIaH/aJTOPUTM.

3) pabora ¢ uHbop™MaIHei:

OPUMEHATh pa3jMuHble METO/bl, HMHCTPYMEHThl U 3alpochl IpH IMOUCKE U OTOOpe
uH(pOpMallUl WU JaHHBIX C YYETOM MPEAJIOKEHHOM yueOHOW (u3Myecko 3agauu, Ipu
HEO0OXOAMMOCTH MO/ PYKOBOJICTBOM YUHTEIIS;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh HMH(POPMALMIO PpPA3IUYHBIX BUIOB U (opm
MIPEICTABJICHHUS;

CaMOCTOATENILHO BBHIOMPATh ONTHUMANbHYIO (OpMy mpeactaBiieHHs UHGOpMAIUU U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4U HECIOXKHBIMU CXEMAMHM, TUarpaMMamMu, HHOU rpaukoi
¥ MX KOMOMHAIUSMH, TIOJT PYKOBOJICTBOM YUHUTEIIS.

Osnadenue ynugeepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUICHBUAMU

1) obienue:

B XoJle OOCyXJIeHHs y4eOHOro marepuaina, pe3yjbTaTOB JIabOpaTOpHBIX paboT u
MPOEKTOB 33/aBaTh BOMNPOCHI MO CYIIECTBY OOCYXJaeMOH TEMbl U BBICKA3bIBATH HJIEH,
HAaIlCJICHHbIE Ha PellIeHUE 331a4u U MOJIepKaHne 0J1aroxenareIbHOCTH OOIICHNUS;

COMOCTABJIATh CBOM CYXXIEHHUS C CYXIEHUSIMU JIPYyTUX YYaCTHUKOB JIHajora,
OoOHapyXUBaTh pa3INYMe U CXOACTBO MO3UIIHIL;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJMYHO  MPEACTaBIATh  PE3YNbTaThl  BBIMOJIHEHHOTO  (U3MYECKOrO  OMbITa
(aKCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA).

2) coBMeCTHasl IeSITENbHOCTD (COTPYIHUYECTBO):

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U WHIMBHUAYaJIbHOU pabOTHI
P PELIEHUU KOHKPETHOHN (hU3HUECKOi MPoOIEeMBbI;

IPUHUMATh LEIH COBMECTHOW JESATEIbHOCTH, OPraHWU30BbIBATH JEHCTBUS MO €€
JOCTHKEHHIO: PACIIPENEATh POIH, OOCYXIaTh MPOLECChl U Pe3yabTaTbl COBMECTHOM
paboThI, 00001aTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBIIIOJIHATh CBOKO 4YacTh PadOThl, JOCTUras KaueCTBEHHOIO pe3yjbTaTa IO CBOEMY
HAIPABIICHUIO U KOOPAMHUPYS CBOU JCUCTBHUSA C APYTUMU WICHAMH KOMAaH/IbI;
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OIICHWBATh KAdeCTBO CBOETO BKJIaga B OOMMI TPOAYKT IO KPUTEPHSIM,
CaMOCTOSTENILHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHSI.

Ognaodenue yHugepcatbHbIMU YUeOHBIMU PECYTAMUCHBIMU OCTICHBUAMU:

1) camoopraHu3zanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYAIUAX, TPEOYIONTUX JIJISl PEIICHHS
bu3HUYECKUX 3HAHW;

OPUEHTHPOBATHCS B PA3IMYHBIX IMOAXOAaX NPHHATHSA PEIICHWN (WHINBUIYyaTbHOE,
MIPUHATHE PEIICHUS B TPYIIIE, TPUHATHE PEIICHUN TPYIIION );

COCTABJISITh AJTOPUTM pEIIeHUs (PU3NYECKON 3a7aud WIM TUTAaHA HCCIICAOBAHHS C
Y4IETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, MO PyKOBOACTBOM YUUTEIS.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CUTYyaIluu U Ipeajiarath MiaH e€ N3MEHEHUS, TP HEOOXOUMOCTH IO
PYKOBOJICTBOM YUIHUTEIIA;

OOBSCHATh TNPUYUHBI JOCTHKCHHSI (HEIOCTHXKEHHS) pe3yJbTaTOB JIESITEIbHOCTH,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUSIM.

3) SMOIIMOHANILHBIN UHTEIJIEKT:

CTaBUTbH CeOsl HA MECTO JAPYTOro 4elioBeKa B XOJIe CIopa UM JIUCKYCCUM Ha HAYYHYIO
TEeMy, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOTO.

4) npunaTue ceds U APYTUX:

NpU3HaBaTh CBOE TMpaBO Ha OMIMOKY MpU pEIICHHH (PU3WYSCKUX 3a7ad WId B
YTBEPKICHHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ TPaBO JPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

TpeGoBanuss K nNpeaMeTHBIM pe3yJbTaTaM OCBOCHUsI Y4YeOHOro mpeaMera
«Du3uKa», pacnpeaejeHHbIe 110 1oAaM 00y4YeHUs

PesynpTaThl 1Mo romam (QOpMyNHMpYIOTCA MO MNPUHUUIY J00aBJICHUS HOBBIX
pE3yJbTaTOB OT roja K roAy (pe3ysbTaTbl O4EPEAHOrO ToAa MO YMOJYAHHUIO BKIIFOYAIOT
pe3ynbTaThl MPEABIAYIUX JIET).

9 KJIACC
[TpenMeTHbIC pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaXKaTh CHOPMHUPOBAHHOCTH
y 00y4Jaromuxcs yMEHUM:

— OpPHUEHTHPOBATHCA B TMOHATHUAX M ONEPUPOBATh MMU Ha 0a30BOM YPOBHE: CHCTEMa
oTcuéTa, MarepuajbHas TOYKa, TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBWKeHUs, nedopmanus (yrpyras, IiacTU4YecKas), TPEHUE, YeHmpocmpeMumenbHoe
YcKopeHue, HEBECOMOCTb U MEPErpy3KH; LEHTP TKecTU; aOCOMIOTHO TBEPAOE TeEIO,
LEHTP TSDKECTU TBEPAOrO Tella, PaBHOBECHE; MEXaHMYECKHe KojeOaHUs U BOJHBHI,
3BYK,  HH(pa3ByK M yIbTpa3ByK;  OJEKTPOMarHUTHblE  BOJHBL,  HIKajia
AJIIEKTPOMATrHUTHBIX BOJH, CBET, OJNM30PYKOCTh U JaTbHO30PKOCTb, CHEKMpPbL
ucnyckanus u noz2iowjenus; anbda-, 6era- ¥ raMMa-u3IydeHUs, U30TOMbI, SAepHas
HHEPreTHKa;

— COOTHOCHUTH SIBIIEHHSI TIOCJIE€ MPEIBAPUTEIBHOTO OOCYXKIEHHS C IeJarorom
(paBHOMEpPHOE M HEpPaBHOMEpPHOE MPSIMOJIMHEHHOE JBHKEHHE, DPaBHOYCKOPEHHOE
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NPSIMOJIMHEMHOE JBIKEHUE, CBOOOJHOE MaJeHUE TeJ, PAaBHOMEPHOE IBMKEHHE IIO
OKpPY>KHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JIBUJKEHUE, KOJIEOATEIbHOE JBUKECHNE
(3aTyxaromue M BBIHY)KJEHHbIE KOJeOaHHUs), PE30HAHC, BOJHOBOE JBUKECHHUE,
OTpaXE€HUE 3BYKAa, NMPSAMOJIMHEWHOE PACIPOCTPAHEHHE, OTPAKEHUE U IPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3IOKEHUE OEoro cBeTa B CHEKTP U
CJIO)KEHUE CIIEKTPAJIBHBIX LBETOB, IUCIIEPCUSl CBETA, €CTECTBEHHAS PaJUOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTpa M3JIy4E€HHs) [0 ONMMCAHUIO MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBIICHUE;
pacrno3HaBaTh ¢ MOMOIIBIO TEJarora MposBICHUE M3YyYEHHBIX (PU3UUYECKUX SBICHHIMA
B OKpYXaroieM mupe (B TOM uucie (U3NYECKUE SBICHUS B MPHUPOAE: MPUIUBBHI U
OTJIUBBI, JIBKEHHUE IUTaHET COJHEYHOW CHUCTEMBbl, PEAKTUBHOE [IBM)KEHHE KUBBIX
OpraHU3MOB, BOCIpPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSCEHHE, CEHCMHUYECKUE
BOJIHBI, IIyHaMH, 3XO, LBETA TeJ, ONTHYECKUE SBIICHUS B MPHUPOAE, OMOJOTUYECKOE
AecTBUE  BHUIUMOTO,  YJIbTPa(UONETOBOTO U  PEHTICHOBCKOTO  M3JIy4YEHUl;
€CTECTBEHHbIN paJOaKTUBHBINA (POH, KOCMUUECKHE JIyYH, PaJUOAKTUBHOE U3ITyUCHHUE
OPUPOAHBIX MHHEpAJIOB; JCHCTBUE pPAJUOAKTUBHBIX M3JIYyYEHHH HAa OpraHUu3M
4eJI0BEeKa), PU 3TOM I0JT PyKOBOJCTBOM II€/1arora NepeBOAUTh PAKTUUYECKYIO 3a/1a4y
B Y4€OHYIO, BBIACIISTh CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKN (PU3NYECKUX SIBJICHUN;
OMKCHIBATH TOJI PYKOBOJACTBOM IMEAArora ¢ 0O0CYKJI€HUEM IJIaHa padOThl U3YUYEHHbBIE
CBOMCTBa TeJ U (PU3HUECKHUE SIBICHUS, UCTIONb3YS (PU3HMUECKUE BEIMYMHBI (CPEAHSS U
MTHOBEHHAasi CKOpPOCTb Tejla TMpPU HEPaBHOMEPHOM JIBJKEHHH, YCKOPEHHE,
NEpPEMEIICHNE, MYyTh, YIJIOBAas CKOPOCTb, CHJIa TPEHHsA, CHJIAa YIPYrOCTH, CHJA
TSKECTHU, YCKOPEHUE CBOOOJIHOTO MaJIeHus!, BEC Tejla, UMITYJIbC Tea, UMITYJIbC CHUIIBI,
MeXxaHu4yeckass padoTa U MOIIHOCTb, NMOTEHIMAJIbHAS PHEPIUs Teja, MOAHATOrO Haj
NOBEPXHOCTBIO 3€MJIM, MOTEHUMAIbHAs JHEPIHs CXKATOW NPYKUHBI, KHHETHYECKAS
SHEprusi, MOJHAas MEXaHWuYecKas SHEeprus, Mepuoj] W YacToTa KojeOaHuM, IJIuHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, IMOKA3aTENb MPEIOMIICHHUS
Cpelibl); MPU ONUCAHUHU C TOMOILNBIO YUWUTENsl MPaBUJIBHO TPAKTOBaTh (hU3MUECKUN
CMBICJI UCIOJIb3YEMbIX BEIUYMH, 0003HAYECHUS] M €IMHULIBI (PU3MYECKUX BEIUYMH, C
OMOpOM HAa METOJUYECKUX MaTepHall HAXOJUTh (POPMYJIbI, CBS3BIBAIOIIME IAHHYIO
(GU3MUECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpadUKU H3YYEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJINYMH;

XapaKTepU30BaTh MOCIE MPEABAPUTEIBHOIO 00CYKIEHUS C MEJaroroM CBOMICTBa Ted,
(u3nyeckue SIBICHHUA U TMPOIECCHI, HCIOJIb3Ys 3aKOH COXPAHEHHUS IHEPIHH, 3aKOH
BCEMHUPHOTO TATOTEHUs, NPUHIMI CYNEPHO3ULMU CHJI, MPUHLIUI OTHOCUTEIBHOCTH
lNanunes;, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS WMITYJIbCA, 3aKOHBl OTPAXKEHUSA U
MIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAHEHUsS 3apsJ0BOr0 M MAacCOBOIO 4YHUCEN IpHU
AJIEPHBIX PEAKUUsAX; MPU STOM HAXOJIUThH CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro
MaTEMaTHYECKOE BBIPAXKEHUE C ONOPOil Ha U(POBBIE 00PA30BATEIBHBIE PECYPCHI;
COOTHOCHUTH TI0J] KOHTPOJIEM Menarora (pU3n4ecKue MpoLecchl U CBOMCTBA TEN, B TOM
YHUCJIE U B KOHTEKCTE CUTyalui NPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATH
[PY TOMOLIH MeJlarora NpUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHUE U3 2—3
JIOTUYECKHUX IIaroB C OMOPOW Ha 2—3 HM3y4YEHHBIX CBOWCTBA (PM3MUYECKUX SIBICHUH,
(¢u3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
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peliaTth TUIOBBIE pacu€THble 3amaud B 1—2 AEWCTBHS C OMOPOM Ha aJrOpUTM,
peIBapUTEIbHO PA300paHHBIA COBMECTHO C, HCHOJb3yS 3aKOHBI U (POpMYyIbI,
CBsA3BIBaIONME (DU3MYECKUE BEIUYMHBI: HA OCHOBE aHajM3a YCIOBHS 3aJaud
3aMKUChIBaTh KPATKOE YCIOBHE, BBISBISATH HEIOCTAIONIME WM W30BITOYHBIC JaHHbBIE,
BBIOMpATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE IS PEIICHUS, MPOBOAUTH PacU€Thl U
OLICHMBATh C TIOMOIIBI0O YYHUTENS PEATUCTHUYHOCTh TOJIYYEHHOTO 3HAUYCHUs
(U3UYECKON BEIINYNHBI,

UMETh TMPEACTABIEHUE O MpodieMax, KOTOpPbIE MOXKHO PEIIUTh MpPU TOMOIIU
(U3NYECKUX METO0B; UCIIOJIb3Ysl OMUCAHUE UCCIIeI0OBAHUS, TIOCIE MPEABAPUTEIHHOTO
oOCYXJIeHHsI C TIeAaroroM BBIJEIATh MPOBEPSIEMOE MPEANON0KEHHUE, OIEHUBATD
NpaBWIBHOCTh  TOPSIKA  TPOBEJCHUS  HCCIACAOBAHMS,  JIeaTh  BBIBOJBI,
UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OTIBITOB;

YMETbh HaXOAWUTh C MCIOJIb30BaHUEM LU(POBBIX 00pPa30BaTENbHBIX PECYpPCOB OIBITHI
0 HAONIONCHHUIO (DU3UYECKUX SIBJICHUN WU (PU3UYECKUX CBOMCTB Ten (U3ydyeHHE
BTOpOTO 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHsS HHEPrHH;, 3aBUCHMOCTh IEpUOa
KoJeOaHuN MPYKUHHOTO MasTHHKAa OT MAacChl Ipy3a M JKECTKOCTH MPYKUHBI H
HE3aBHCUMOCTH OT aMIUIATY 1Bl MAJIbIX KOJIEOAHHI; MPSAMOIMHEHHOE PacipOCTPaHEHHE
CBETa, pasloKeHue OeJoro cBeTa B CIEKTP; HM3YUCHHE CBONCTB HM300pakeHUsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKEHHUs TMpeaMeTa B COOUpAIoIIed JIMH3E;
HaOJIOJICHNE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB H3JIYUYEHHS): CaMOCTOSITEIBLHO
coOupaTh YCTAaHOBKY M3 W30BITOYHOTO HaOOpa OOOpYyIOBaHUS C OMOPOM Ha CXEMY;
OMHCHIBATh XOJ| OMbITA U €ro pe3ylbTarbl, (OPMYIUPOBATh BBIBOJABI O]
PYKOBOJICTBOM I€arora;

OPOBOJUTH NMPU HEOOXOAMMOCTH CEPHUI0 NPSIMbBIX H3MEPEHUMN, ONpeAessis CpeaHee
3HAYEHUE W3MEPSIEeMON BEIMYUHBI (QOKYCHOe paccmosiHue cobuparowell AUH3bL);
000CHOBBIBaTh BHIOOP CIIOCO0A U3MEPEHUS/U3MEPUTEIILHOTO PpUOO0pa;

MPOBOAWTh COBMECTHO C TI€IaroroM MCCIICJOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYHH C HUCTIOJIB30BAHUEM MIPSIMBIX U3MEPEHHM (3aBUCUMOCTD IYyTH OT BPEMEHU MPU
PaBHOYCKOPEHHOM JIBJKEHUM O€3 HadalbHOM CKOPOCTH; Mepuoja KoyieOaHHi
MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCHUMOCTHU YTJIa OTPAXKEHUS CBETA OT
yria majeHus M yria OpejoMJIeHUs OT yIJia MaJieHus): Mociie OOCYXKIECHUS IO
PYKOBOJCTBOM Ii€fjarora IUIAHUPOBaTh HCCJIEIOBaHUE, COOMpaTh YCTAHOBKY,
¢dbuKcHpoBaTh pe3ybTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYWH B BHJIC
TaOJHIl U TPaQUKOB, JEJIaTh BHIBOBI IO pPe3yIbTaTaM UCCIICIOBAHMUS;

COOTHOCHUTh KOCBEHHBIE HW3MEpEeHHsI (U3NYECKUX BEIMUYWH (CpeaHssi CKOPOCTh U
YCKOpEHHUE Tela MpU PaBHOYCKOPEHHOM JIBIYKEHUH, YCKOPEHHE CBOOOIHOTO MaeHUS,
KECTKOCTDb TPYXHUHBI, KOIPPHUIMEHT TPEHHUS CKOJBKEHHUS, MEXaHW4yeckas padoTta
¥ MOIITHOCTh, YacTOTa W TMEPUOJ KOJeOaHWH MaTeMaTUYeCKOTO U MPYKUHHOTO
MasiTHUKOB, ONTHYECKas cuja COOMpamoIield JUH3bI, pPaTUOAKTHBHBIA (OH): C
MOMOUIBI0 TeAarora IUIAHUPOBATh M3MEPEHUS; COOMpATh JKCHEPUMEHTATbHYIO
YCTaHOBKY U BBITIOJIHATHh H3MEPEHUS, CISAYs MPEAIOKECHHON HHCTPYKIIUN, BBIYUCTISTh
3HaY€HHUE BEJIMYMHBI U aHAIM3UPOBATh MOITYUYCHHBIE PE3YJIbTAThl C YUYETOM 3a/1aHHOM
IIOIPEIIHOCTH U3MEPEHUH;
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coOnrofaTh MpaBWJa TEXHUKH Oe3omacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE NMPEABAPUTEIBHOIO O0CYKIEHUS C MEJarorom;

COTIOCTABJIATH C MOMOIIBIO II€arora OCHOBHBIE MPU3HAKU U3YyUYEHHBIX (PU3NUECKUX
MoJieTieil: MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, [JIaHeTapHasi MOJIeTb aTOMa, HYKJIOHHAas MOJIEJIb aTOMHOTO
A7Ipa ¢ OTIOPON HAa METOAMYECKHUE MaTepUaIbl;

XapaKTepU30BaTh MOCIE MPEABAPUTEIBHOTO OOCYXICHUSA C TEJAaroroM MPUHIIUIIBI
JEMCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM HA UX ONMUCAHMS
(B TOM ymucIe: COMIOMETP, JATYMKH IOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUs, paKera,
9XO0JIOT, OYKH, IEpPUCKON, (QoToamnmnapar, ONTUYECKUE CBETOBOJbI, CIEKTPOCKOII,
JI03UMETp, kKamepa Bunbcona), ucnonb3yst iugpoBbie 00pa30BaTENIbHbBIE PECYPCHI;
UCIOJb30BaTh IOJI PYKOBOACTBOM II€farora CXeMbl U CXEMAaTUYHbIE PHUCYHKHU
M3YYCHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOIOTUYECKUX
MPOLIECCOB TMPHU PEIICHUH YYEOHO-TIPAKTHUECKUX 3a7a4; ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paXKEHHI B IJIOCKOM 3€pKajie U COOUpAIOILEH JTMH3E;

OPUBOIUTH MPHUMEPB/HAXOIUTh HH(OpPMALMIO O TpUMEpax MPaAKTUIECKOTO
UCIIOJb30BaHUSl (PU3MUYECKUX 3HAHUI B TMOBCEIHEBHOM >XM3HU Uil OOecnedeHus
0€30MacHOCTH MpH OOpalllEeHUH C MNpUOOpaMM U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3/10pOBbS U COOJIIOJEHUS HOPM HKOJIOTMYECKOIO IMOBEACHUSA B
OKPYIKAIOIIEH CPELE;

OCYIIECTBIISATh IOJ PYKOBOJACTBOM Il€arora MNOUCK HHGpOpMaluuu (PU3NIECKOro
cofiepkanusi B ceTu MHTepHET, caMOCTOATEeNbHO (OPMYyIUpPys MOUCKOBBHIN 3ampoc,
HAXOAUTh MyTH OMPEICNICHUs] JOCTOBEPHOCTH MOMy4YeHHOW WH(OpMAalUKd Ha OCHOBE
UMEIOIIUXCS 3HAHUN U JIOTIOJTHUTEIBHBIX UCTOYHUKOB,;

- WCIIOJB30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHUN  OTOOpaHHYIO
nearoroM Hay4Ho-MONYJISIPHYIO JIUTEpaTypy HU3UUIECKOTO COJIepKaHMs, CIIPABOYHBIC
Marepuaisl, pecypcol cetu MIHTepHeT; BiIaieTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMKA U3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYTYIO C OMOPOM Ha
AJTOPUTM U YTOUHSAIOILIHUE BOIIPOCHI IIEIarora; co34aBaTh Mol PyKOBOJCTBOM MEAArOra
c oOcyxJeHueM IIaHa pabOThl MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpMaAIMU M3 HECKOJbKHX HCTOYHUKOB (DU3MUECKOTO COJACpKaHUS, MyOIMIHO
MPEICTABIATh PE3YJbTaThl MPOCKTHOW WM HMCCIEA0BATENIBCKON JESITEIbHOCTH; IMPU
3TOM I'PaMOTHO HCIIOJIb30BaTh U3YUYEHHBIN ITOHATUMHBIN arnapar u3y4aeMoro pasjeina
GU3MKKM W CONMPOBOXAATh BBICTYIUICHHE Npe3eHTalueld C y4€TOM OCOOEHHOCTEU
ayAUTOPUN CBEPCTHUKOB.

TEMATHYECKOE IJIAHUPOBAHUE
9 KJIACC (102 u)

Ne
n/n

HanmeHnoBaHue pa3genoB ¥ TEM IPOrPaMMBI ‘KOHI/IHéCTBO 4acoB DneKTpOHHbIE (uudposbie)

Beero |[Komntp. |[[paxt o0pa3oBaTeNbHbIE PECYPCHI

paboTHI ||[paboTHI

‘Pasnen 1. Mexanu4yecKkue siBJeHUs |

‘l-l HMexaHquCKoe JBHKEHHE U CIIOCOOBI eroHlO H Hl H bubnuorexa I_IOK|
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Ne HaumenoBaHnue pa3aenoB U TeM MpOTrpaMMbl ‘Konnqecmo 4acoB ‘ OneKTpOHHbIE (undpossie)
/n Bcero |[Komnp. |[[Tpaxr. 00pazoBaTenbHBIE PECYPCHI
paboTHI ||paboThI
| |jomucanus | | | Inttps://m.edsoo.ru/7f41a4a6 |
1.2 ||BzauMopeiicTBuE Tl 20 1 3 Bubnnoreka ILHOK
https://m.edsoo.ru/7f41a4a6
1.3 ||3akoHBI cCOXpaHEHHS 10 3 bubnmoreka HOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pasaeny H40 H |
‘Pa:me.n 2. MexaHH4YeCKHE KOJIC0aAHUA U BOJHBI |
2.1 |[Mexannyeckue KojieOaHus 7 3 bubnuorexa LHOK
https://m.edsoo.ru/7f41a4a6
2.2 ||MexaHWuYeCKUE BOJIHBL 3BYK 8 1 3 bubnuoreka LIOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pasjaeny Hl5 H |

‘Pameﬂ 3. DJ1eKTPOMATHUTHOE T0JIe ¥ YJIeKTPOMATHUTHBIE BOJIHbI

3.1 ||DrieKkTpOMarHuTHOE noJje ul(6 2 bubimoreka LHOK
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 pasjeny HG H |

‘Pamen 4. CBeroBble SIBJICHHSI |
4.1 |3akoHBI pacpOCTpaHEHHsI CBETA 6 2 bubnuoreka HOK
https://m.edsoo.ru/7f41a4a6

4.2 ||JIuH3BI ¥ ONTUYECKHIE TIPUOOPBI 6 3 bubmmoreka HOK
https://m.edsoo.ru/7f41a4a6

4.3 ||Pa3nmoskeHue OEI0ro CBETa B CIEKTP 3 2 bubnuoreka LHOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 10 pazaeny Hl5 H |

‘Pamen 5. KBaHTOBbIE sIBJICHUS |
5.1 |Mcnyckanune W  moriomieHue — cBeral 1 bubnunorexa LIOK
aTOMOM https://m.edsoo.ru/7f41a4a6

5.2 ||[CTpoeHHe aTOMHOTO 5i/1pa 6 1 bubnuoreka [HOK
https://m.edsoo.ru/7f41a4a6

5.3 ||SlnepHbie peakiyu 7 1 1 bubmmoreka HOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 10 pasfeny H17 H |

‘Pasnen 6. IloBTOPHTEILHO-00001LAKO NI MOY/Ib |
6.1 |TloBTOpenue u oOoOIIeHHE coaepx anusi||9 2 bubnunoTeka LIOK
Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6

WToro mo paszerny [E I |

‘O6mee KOJIMYECTBO YacoB TI0 IPOTrpaMMe H102 H3 H27 H |
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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
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

Ne
n/

I[TOYPOYHOE INTAHUPOBAHUE

9 xiacc

Tema ypoka

Mexanngeckoe
JIBIDKCHHE.
MarepuanbHas
TOYKA

Cucrema oTcyeTa.
OTHOCHUTEILHOCTD
MCXaHHYCCKOI'O
JABUOKCHU S

PaBnomepHoOe

MPAMOJIMHEHHOE
JIBUKCHHE

KoanuecTBo 4acoB

Bcer
0

KoHnTpobH IMpakTnyeck
ble paboThI ue padboTsbl

Jara
U3y4eH
us

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/ffOa
d474

bubnunoreka LIOK
https://m.edsoo.ru/ffOa
d19a

HepasromepHoe
MIPSMOJIMHENHOE
JIBMOKEHUE.
Cpennsis u
MI'HOBEHHasl
CKOpPOCTh

IIpssmMonuneiHOE
PaBHOYCKOPEHHOE
JBUKCHHUE.
Yckopenue

bubmmoreka IIOK
https://m.edsoo.ru/ff0a
d8d4

CxkopocTb
MIPSMOJIMHENHOTO
PaBHOYCKOPEHHOT'O

nskeHus. ['papuk

CKOPOCTH

JlaGoparopHas
pabota
"Onpenenenue
YCKOpEHUs Tema
npu
PaBHOYCKOPEHHOM
JBYKEHUH 110
HaKJIOHHOH
IIJIOCKOCTH "

but6mmorekxa [IOK
https://m.edsoo.ru/ffOa
db18

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

nagcHue Tel.
OngiTel ["anniaes

PaBHOMepHOE
JIBUKCHHE T10
OKPYKHOCTH. bubnuoreka [JOK
9 Ilepuon u yactora https://m.edsoo.ru/ff0ae
oOpareHusl. 176
Jluneitnas u
YTJI0Basi CKOPOCTHU
10 enTpocTpemurens
HOC YCKOpEHHUE
[IepBblit 3ak0H bubmmoreka [JOK
11 Herorona. Bektop https://m.edsoo.ru/ff0ae
CHUJIbI 612
Bropoii 3akon
HioTomHa bubmmoreka [JOK
12 . https://m.edsoo.ru/ffOae
PaBHogeiicTBytO1Ia
12a
s cUIa
Tpertuii 3akoH bubmmoreka [JOK
13 HeroTona. https://m.edsoo.ru/ff0ae
Cynepno3uuus cui 982
Pemenne 3anau Ha bu6nmorexa LIOK
14 IIPUMEHEHHE https://m.edsoo.ru/ff0ae
3akoHOB HploToHA b6c
Cuna 0CTH bubmmoteka IIOK
15 Yopyr ' https://m.edsoo.ru/ffOae
3axoH ['yka
ca2
Pemenwue 3ana4 nmo
16 teme «Cuia
YIPYTOCTH
JlaGopatopHas
pabota bu6muoreka [JOK
17 «Onpenenenue https://m.edsoo.ru/ff0ae
JKECTKOCTH e28
TIPYKUHBDY
bubnunorexa LIOK
18 Cuna TpeHus https://m.edsoo.ru/ffOaf
738
Pemenue 3agau o but6mmoreka [IOK
19 TeMe «Cuiia https://m.edsoo.ru/ffOaf
TPEHUS a26
20 JlaGopaTopHas bubmuoreka [IOK
paborta https://m.edsoo.ru/ffOaf
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

"Onpenenenune
kod(durmenra
TpPEHUS
CKOJIb)KeHUs"

8be

21

Pemenue 3ama4d mo
Teme "3aKOHBI
Hrrorona. Cuna
ynpyroctu. Cuia
Tpenus"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOaf
b8e

22

23

24

25

26

Cuia TsKecTu u
3aKOH BCEMUPHOTO
TATOTEHUS.
Yckopenue
CBOOOIHOTO
MaJCHUS

Ypoxk-
KOH(EpeHIIHS

" JIBMKEHHUE TEI
BOKpYT
IPaBUTALMOHHOTO
nentpa (ConHeuHas
cucrTema).
lamaxtuku"

Pemenne 3amad mo
teme "Cuita
TSDKECTH U 3aKOH
BCEMHUPHOTO
TATOTEHUS"

IIepBas
KOCMUYeCKast
CKOPOCTb.
HesecomocTs n
Meperpy3Ku

PaBHOBecue
MaTepuaibHOU
TOYKH. AOCOIIOTHO
TBEPAOE TEJIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEIUIEHHON
OCBIO BpalllCHUS.
MoOMEHT CHJIBI.
LenTp TsxecTn

bubnunoreka LIOK
https://m.edsoo.ru/ffOaf
044

bubmmoteka IIOK
https://m.edsoo.ru/ffOaf
5f8

but6mmorekxa [IOK
https://m.edsoo.ru/ffOaf
33c

bubnunorexa LIOK
https://m.edsoo.ru/ffOaf
€36
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https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue
MaTeprabHOIN
TOYKH. AOGCOIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPIOTO TEJIA C
3aKpEIUIEHHON
OCBIO BpalllCHU.
MOMEHT CHUJIBL.
LenTp TsxecTn

28

Pemenne 3ama4q mo
TeMme "MoMeHT
cuisl. LleHTp
TsDKecTH"

bubnuoreka [{OK
https://m.edsoo.ru/ffOb
02b4

29

IloxroroBska k
KOHTPOJIBHON
pabote 1mo Teme
"MexaHu4ecKoe
NBIKEHHE.
BsaumogeiicTBue

TCI

bubmuoreka [{OK
https://m.edsoo.ru/ffOb
0408

30

KoHntponbHas
pabora 1o Teme
"MexaHu4ecKoe
JBHKCHHE.
BzaumopeiictBue

TCI

bubnunorexa LIOK
https://m.edsoo.ru/ffOb
06ec

31

32

33

Nmnynsc Tena.
NmMmnynbc cuisl.
3aKOH COXpaHEHUS
HMITyJIbCa.
Yupyroe u
HEYIpyroe
B3aUMO/ICIICTBHE
Pemenue 3anaq no
TeMe "3aKoH
COXPaHEHHUS
nMmIyibca"

Ypok-
KOH(epeHIHs
"PeakTuBHOE
JBUKEHUE B
IIpUpOJE U
TEeXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb
07fa

but6mmoreka [IOK
https://m.edsoo.ru/ffOb
096¢
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https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

34

MexaHnunueckas
paborta u
MOIITHOCTB

but6mmoreka [IOK
https://m.edsoo.ru/ffOb
0a84

35

PaGora crtel
TAXKECTU, CUIIBL
YIOPYTOCTH ¥ CHJIBI
TpPEeHHUs

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb
0db8

36

37

38

JlaGopaTopnas
paborta
«Onpenenenue
paboThI CHITBI
TPEHUS TPU
pPaBHOMEPHOM
JIBVDKEHUH TeJa 10
TOPU30HTAIILHOU
MTOBEPXHOCTI

CBs13b 3HEPIUM U
paboTHI.
IloTeHnuansHas
SHEprus

Kunernmueckas
sHeprus. Teopema
0 KMHETUYECKOM
JSHEpPruu

bubmmoteka IIOK
https://m.edsoo.ru/ffOb
0c32

39

3aKOH COXpaHEHUS
DHEpPIUU B
MeXaHUKe

40

Jlaboparopnast
pabota «3yuenue
3aKOHA COXPaHEHHS
SHEPrUmn»

bubnmorexa LIOK
https://m.edsoo.ru/ffOb
12fe

41

42

KoneodarensHoe
ABHUXKCHUEC U €T0
XapaKTepI/ICTI/IKI/I

3aryxaromue
KoJIeOaHMSI.
BeiHyX/1€HHBIE
KoJIeOaHHsI.
Pesonanc

bubnunorexa LIOK
https://m.edsoo.ru/ffOb
1858

but6mmoreka [IOK
https://m.edsoo.ru/ffOb
2010

43

MarteMaTHueCKu 1
MPY>KUHHBIN
MasITHUKHA

44

Ypok-

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

45

46

47

HCCIICIOBAHUE
«3aBUCUMOCTD
rnepuo/ia
KoebaHuii oT
JKECTKOCTH
MIPYKUHBI U MacChl
rpy3a»
[IpeBpaiienue
SHEPTHH MPHU
MeXaHHYECKHX
KOJICOaHMAX

JlaGopaTopHas

paborta

«Omnpenenenue

4acCTOTHI M TIEpHOJIA 1
KoJieOaHui

MIPYXUHHOTO

MasITHAKAY

JlaGopaTopHas
pabora «IIpoBepka
HE3aBHUCHMOCTH
nepuosa
KoJieOaHu# Tpy3a,
MOJIBEIIIEHHOTO K
HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/ffOb
197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb
laec

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb
197a

48

MexaHn4JecKne
BoiHbl. CBOMCTBA
MEXaHUYECKUX
BOJH. [IpogonbHbie
U TIONIEpEYHbIE
BOJIHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb
21fe

49

Ypok-

KOH(EpeHIIHS
"MexaHn4ecKne

BOJIHBI B TBEPJIOM 1
TeIne.

CelicMuueckne

BOJHEI"

50

3BYK.
Pacnpocrpanenue u 1
OTpa)kKEHUE 3BYyKa

51

Ypok- 1
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

52

HCCIICIOBAHUE
"Habaronenue
3aBUCHMOCTHU
BBICOTHI 3ByKa OT
JacTOTHI"

I'poMKoOCTB 3ByKa U
BBICOTA TOHA.
AKyCTHYECKUI
pe30oHaHC

53

54

55

Ypok-
KOH(DepeHIIHS
"V npTpa3Byk u
nH(ppa3ByK B
MIpUPOJIE U
TeXHHUKE"
[ToaroroBka k
KOHTPOJIbHOM
pabote 1o Teme
"3aKOHbI
COXPaHEHHUS.
Mexanunyeckue
KoJieOaHus 1
BOJIHBI"

KonTponbHas
pabota o Teme
"3aKOHBI
COXpaHEHHUS.
MexanndecKue
KOJICOaHMS U
BOJHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb
23ca

bubnunoreka LIOK
https://m.edsoo.ru/ffOb
2510

56

DNeKTpOMarHuTHOE
moJe.
DNeKTPOMarHUTHBI
€ BOJTHBI

bubnunotexa LIOK
https://m.edsoo.ru/ffOb
2abe

57

58

CBoiicTBa
3J'IeKTpOMaFHI/ITHI)IX
BOJIH

Ypoxk-
KOH(epeHIHs
"[MIkana
AJIEKTPOMArHUTHBIX
BOJIH.
Hcnonns3oBanne

but6mmoreka [IOK
https://m.edsoo.ru/ffOb
2fe6
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https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

3JEKTPOMArHUTHBIX
BOJIH UL COTOBOM
cBs3n"

Ypok-
HCCIICIOBAaHHE
"N3yueHue cBOUCTB

bu6nmoreka [IOK

59 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb

BOJIH C IIOMOIILIO 2c6¢

MOOMJIBHOTO

tenedona"

Pemenue 3amau Ha

onpeeIcHue
60 YaCcTOTHL U JUIMHBI

3JICKTPOMArHUTHOM

BOJIHBI

DneKTpoMarHuTHas

MPUPOJIa CBETA. bubmmoreka [JOK
61 CxkopocTs cBera. https://m.edsoo.ru/ffOb

BonnoBsle 31d0

CBOICTBA CBETA

HcTounuku cBera.

IIpsimonuneitHOE bubnmnoreka HOK
62 pacnpocTpaHEeHUE https://m.edsoo.ru/ff0b

cBeTa. 3aTMEHUS 3658

Connua n Jlynst

3aKOH OTpaXKEHUS

CBeTa. 3epKaia.

Pemenue 3anau Ha bubmorexa HOK
63 - https://m.edsoo.ru/ff0b

38c4

3aKOHA OTPAKECHUS

cBeTa

[Ipenomiienune bu6muoreka [JOK
64 cBeTa. 3aKOH https://m.edsoo.ru/ffOb

MPEIOMIICHUS CBETa 3aea

[TonHoe

BHYTpEHHEE

OTpa)keHUE CBETA.

Hcnonb3oBanue but6mmoreka [IOK
65 MOJIHOTO https://m.edsoo.ru/ff0b

BHYTPEHHETO 3c5¢

OTpakKeHHUS B
ONTUYECKUX
CBETOBOJAX
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https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

66

67

Jlaboparopuast
paborta
"UccaenoBanue
3aBHUCHMOCTH YTIJia
MIpeIOMIICHUS
CBETOBOT'O JTy4a OT
yTria majieHus Ha
rpanuiie "BO31yX-

nn

CTEKJIO
Ypok-
KOH(epeHIIHS
"Hcnoibp30BaHue
IIOJIHOT'O
BHYTPEHHETO
OTpaKEHUS:
CBETOBO/IBL,
OIITMKOBOJIOKOHHAS
CBs3b"

68

JInH3EL
OnTuyeckas cuia
JIAH3BI

bubnuoreka [IOK
https://m.edsoo.ru/ffOb
3f2c

69

[TocTpoenne
M300pakeHH B
JIUH3aX

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb
4444

70

JlaGopaTopHas
paborta
"Onpenenenue
(hokycHOTO
paccTosiHUS U
OTITUYECKOU CHJIBI
coOuparoren
JUH3BI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb
4206

71

Ypok-
KOH(EpeHIIHS
"Onruueckue
JIMH30BbIE
npubops"

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
Oa7e

72

I'ma3 xak
ONTHYECKas
cucrema. 3peHue

bubnunorexa LIOK
https://m.edsoo.ru/ffOb
4684

73

Ypok-
KOH(EepeHIIHS
" e eKThI 3peHHS.
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https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

Kak coxpanuts
3peHue"

74

75

Paznoxenue
Oenoro ceera B
cnektp. OnbIThI
Hrrotona.
Crnoxxenue
CHEKTPaIbHBIX
uBeToB. Jucnepcus
cBeTa

JlaGopaTopnas
pabota "OneITH IO
Pa3I0KEHUIO
6enoro cBera B
CIIEKTp H
BOCIIPHUSITHIO [IBETA
MIPEIMETOB TIPU UX
HaOJIIOICHUH Yepe3
I[BETOBBIC
¢bunbTph"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc
0f4c

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
Oe2a

76

YPpOoK-IpaKkTUKyM
"BoyHOBBIE
CBOIICTBA CBETA:
JUCTIepCHs,
uHTepepeHIus u
nudpaxius”

77

OnbITH
Pezepdopna u
TTaHeTapHas
MOJIeTIb aTOMa

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
12a8

78

79

80

[TocTtynatet bopa.
Monens aToMa
bopa
Hcnyckanve u
MOTJIOIICHUE CBETA
atoMoM. KBaHTBI.
JIluneituarsie
CIIEKTPHI
YPpOoK-nIpaKTUKyM
"Habmonenue
CHEKTPOB
ucnyckanus"

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc
144c

but6mmoreka [IOK
https://m.edsoo.ru/ffOc
1550

81

PannoakTUBHOCTE U

bubnunoreka LIOK
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https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550

€€ BUJIbI https://m.edsoo.ru/ff0c
1672
Crpoenue bubnmnoreka HOK
82 aTOMHOTO si/Ipa. https://m.edsoo.ru/ffOc
Hyknonnas Mmonens 18ac
PannoaxkTuBHEIE bubnunorexa LIOK
83 MpEBpAIICHHS. https://m.edsoo.ru/ffOc
M3oTomnsr l1lal4
Pemrenue 3amad mo
Tene: bubnunorexa LIOK
84 P HOAKTHBHBIC https://m.edsoo.ru/ffOc
1bda
npespaiieHus"
85 Ilepuon
noJiypacrnazia
Ypok-
KOH(DepeHIIHS
"PagroaKkTUBHBIE bu6nmorexa LIOK
86 U3ITy4yeHUs B https://m.edsoo.ru/ffOc
pUpoJIE, 2126
MEJIUIIHE,
TEXHUKE"
SnepHble peakuuu.
3aKOHBI bubmmoteka IIOK
87 COXPaHEHHUs https://m.edsoo.ru/ffOc
3apsiI0BOTO U 1c58
MAacCOBOTO YHCET
DHeprusi CBs3u
ATOMHBIX SL1Ep. bubmuoreka [{OK
88 https://m.edsoo.ru/ffOc
CBs13b MacChl U
1d7a
SHEPTUU
Pemrenue 3amad mo
89 teme "SnepHbie
peaxkuun"
Peaxnnmu cuaTesa n
TIETICHUS Sep. bubnunorexa LIOK
90 Hcrounuku https://m.edsoo.ru/ffOc
sHepruu CoJiHIa U 1e88
3BE3]
Ypok-
KOH(EpeHIIHS
91 "SAnepHas
SHEPTeTHKA.
JeiicTBus
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https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

PaINOAKTUBHBIX
W3JIy4YCHHUH Ha
KUBBIC
OpraHu3Mbl"

92

93

[ToaroroBka k
KOHTPOJIBHOU
pabore 1o Teme
"D1eKTpOMarHuTHO
€ moJe.
DNeKTPOMarHUTHBI
€ BOJIHBI.
KBanToBbIe
siBJIeHUS "

KonTponbnas
pabora 1o Teme
"DJIeKTPOMarHuTHO
€ rnoe.
DNeKTPOMarHUTHBI
€ BOJIHBI.
KBanTOBBIE
SIBJICHUS "

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
223e

94

[ToBTOpEHME,
o0o01eHue.
JlaGopartopHbie
paboThI 1O KypCy
"B3aumopeiictBue

TCI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
245a

95

96

[ToBTOpEHME,
0000IIcHHE.
Pemenue
pacyeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 110 TeMe
"TenmoBEIe
npoueccho”
[ToBTOpEHME,
00001IeHHE.
Pemenue
pacyYeTHBIX U
Ka4yeCTBECHHBIX
3aJ1a4 110 TeME
"KIIJI TerioBsix
nBuraresaein”

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc
2572

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc
2a22

97

[ToBTOpEHME,

but6mmoreka [IOK
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https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22

98

99

o0o01eHue.
Pewenne
pacueTHBIX U
Ka4yeCTBEHHBIX
3aja4 1o TeMe
"KII1,
3JEKTPOYCTaHOBOK"
[ToBTOpEHME,
00o01IeHNe.
JlaGopaTopHbie
paboTHI 1O KypCy
"CBeToBbIe
siBJIeHUS "

IToBTOpEHME,
00o01IEeHNE.
Pabora ¢ TekcTamu
1o TeMe "3aKOHbBI
COXPaHCHHUS B
MexaHuke"

https://m.edsoo.ru/ffOc
2b30

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
2c52

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
2d6a

100

IToBTOpEHME,
0000IICHHE.
PaboTa ¢ TekcTramu
10 TEME
"Konebanusa u
BOJHBI"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc
2e82

101

[ToBTOpEHME,
0000IIcHHE.
PaboTa ¢ Texcramu
1o TeMme "CBeTOBLIE
SABJICHHUS"

bubnmorexa LIOK
https://m.edsoo.ru/ffOc
3044

102

[ToBTOpEHME,
006o0meHwne.
Pa6ora ¢ Tekctamu
110 TEME
"KBaHTOBas u
anepHas Gpusnka"

OBILIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME

102
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

