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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUI K pesynbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoit depnepaunn, peanm3yroLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKe HampaB/eHO Ha (OpMMpOBaHUe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcsd 10-11 KriaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxoga. lNMporpamma no usnke cooTBeTCcTBYeT TpebosaHMAM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4yeOHbIMW npeameTaMu. B Held
ONpeAenstTCA OCHOBHbIE LEeNM U3yyYeHuss PU3NKM Ha YPOBHE CpefHero o6Luero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (QU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

o MNaHMpyemble pe3ynbTaTbl OCBOEHNSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM YmCrie NpeaMeTHble pe3y/bTaTbl Mo rogam 06yyeHus;

e COAepXXaHue yuebHoro npeameta «Pu3nka» No rogam 06yyeHus.

®du3nKa Kak Hayka O Hambosnee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/Iaf, B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM Mupe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
A/151 eCTECTBEHHO-HAYUHbIX YUYebHbIX NPeAMeTOB, MNOCKO/bKY (DM3MYECKMe 3aKOHbI
neXatr B OCHOBE MPOLECCOB W SABMEHWUW, W3YYaeMbIX XUMWER, OUONOrunen,
(m3myeckoin reorpagmein M acTpoHoMMen. lcnonb3oBaHWe W aKTUBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWA  OnpefensieT  xapaktep W pasBuTUe
pasHoobpa3HbIX TEXHOMNOrMn B Cepe 3HEepreTUKKW, TPaAHCNOPTa, OCBOEHWS
KOCMOCa, MOJlyYeHMs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMW W APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKfag B (DOPMMPOBaHWE ecTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbI METOZ NO3HAHWSA NPV BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3MKM [ns YPOBHA CpeAaHero o6Liero obpa3oBaHMA
MOMIOXEH pPSAL WAEW, KOTOpble MOXHO pacCMaTpuBaTb KakK MPUHUWMbLI ero
MOCTPOEHNS.



Hoes yenocmnocmu. B COOTBETCTBUM C HeWl KypC SBAETCA JIOrMYECKu
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuasn U3 BCEX Pa3fenoB PU3NKK, BKIKOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hell mMaTepuan Kypca (U3NKK
00beAVHEH BOKPYr (U3Myeckux Teopuil. Bepywmm B Kypce sBfseTCA
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHWTapHOro noTeHumMana (U3nM4eckor HayKu, OCMbIC/IEHME CBSI3WM Pa3BUTUSA
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
N3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoess skonoeusayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paLnoHaIbHOro NPUPOA0N0IL30BAHUA U 3KOMOrMYeCKOo 6e30MacHOCTH.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06pas3oBaHNA ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHMe NPeACTaBeHUA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaBMeHUAX O  MNPUpPoAe,  rpaHuMLax
MPYMEHNUMOCTN TEOPWUA, A9  ONUCaHUA EeCTECTBEHHO-HAYUHbIX SABMIEHUA U
MpoLieccos).

CUNCTEMHO-[esATeNIbHOCTHbIA NMOAX04 B Kypce (MUKW peannsyeTcs npexaie
BCEro 3a CYET opraHu3aumm 3KCNepuMeEHTa/IbHON AeATeNbHOCTA 00y4vatoLnXCs.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHUE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U nabopaTopHbIX paborT,
KOTOpble B MporpaMme Mo (u3anke o6beAuHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpaKTU4Yecknx paboT. BblgeneHne B yKa3zaHHOM MepevHe n1abopaTopHbIX pabor,
MPOBOAMMbBIX AN  KOHTPONS W OUEHKM, OCYLECTBMISETCA Yy4aCTHMKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As W3  OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBUCMMOCTEN (PU3NYECKMX BEMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YAeNseTcsd PeLeHU0 PaCYETHbIX W KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHLbIX 3afavy NPUOPUTETOM SABMAKOTCA 3a4ayn C ABHO
3alaHHON (IM3NYECKOW MOAENbIO, MO3BONAIOLME NMPUMEHATD U3YYEHHbIE 3aKOHbI 1



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime Bbl6Opa (U3NMYECKON MOAeNM ANd CUTyauun NpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKKN Ha YpOBHE CpefHero obuero o6pa3oBaHNa LO/MKEH U3Yy4aTbCA B YCNOBUAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbIMOIHEHUS YKa3aHHbIX B
nporpaMmme Mo n3nKe YH4eHNUYeCKMX MpPakTUYeckux paboT v AeMOHCTPaLMOHHOE
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
ncCnefoBaHWA  MU3yYaeMbIX  SBMEHWA W MPOLECCOB,  3IMMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyérte
OHOro KOMMN/eKTa Ha [ABYX obydvalowmxcd. TemaTuyeckue KOMMEKTb
nabopatopHoro o06opynoBaHUA [OO/HKHbl OblTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMM LeNSIMU N3ydeHUs (oM3nKK B 06LLLEM 06pa30BaHUN ABNSKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
M3YYEHUIO MPUPOAbLI, PasBUTUE UX WHTENNEKTYa/lbHbIX WU TBOPYECKMX
CMOCOBHOCTEN;

e pasBuUTME MpPeLCTaBNEHNIA O HAyYHOM METOAe NO3HaHMS U POpPMUpPOBaHME
MccnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SBIEHUSM;

o (hOpMMPOBaAHME HAYYHOrO0 MMWPOBO33PEHMS KaK pesynbTata W3yYeHus
OCHOB CTPOEHMA MaTepumn 1 yHAaMeHTa/IbHbIX 3aKOHOB (DU3UKN;

o (opMupoBaHME YMEHWUA OODBACHATL ABMEHUA C  MCMO/b30BaHWEM
(M3MYECKNX 3HAHWIA N Hay4YHbIX [10Ka3aTe/bCTB,;

o (hopMUpOBaHME NPeACTaBNeHUA O PONu (U3MKKM AN PasBUTUS APYrnx
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOTWA.

[OoCTKeHNe 3TUX Leneit 06ecneumBaeTCa pelleHneM Cnefyowmnx 3ajay B

npouecce U3y4eHUs Kypca (PU3NKN Ha YPOBHE CpeAHEro 06LLero 06pasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/1OYas MeXaHUKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
3/1EMEHTbI aCTPOU3NKM;

o (opMMpoBaHME YMEHWA MPUMEHATb TEOPeTUYEecKMe 3HaHus  Ans
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKMX PELLEHNIA B MOBCEAHEBHOMN YXN3HM;

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3faHune (hr3nYecKor Moaenu, afeKBaTHOM YCNOBMSAM 3aauu;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUS TEXHUUYECKUX
YCTPOMWCTB M TEXHONIOMMYECKMX MPOLLECCOB, UX BIMSHUS HA OKPY)KAKOLLLYHO
Cpedy,

e OB/aJeHVNe MeTOofaMN CaMOCTOATENIbHOIO M1aHWPOBaHWUA U MPOBEAEHUS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

e CO3[aHue YC/oBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCeA0BaTe/TbCKON,
TBOPYECKOWN [eSATENIbHOCTH.

Ha wn3syyeHve u3nkmn (6a30BbIi YPOBEHb) Ha YPOBHE CpeaHero o6LLero
o6pasoBaHus oteoamTcs 136 vacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpegnaraemMblii B nporpamme Mo (oM3MKe nepeveHb 1abopaTopHbIX U
MPaKTUYECKMX paboT ABMSETCA PEKOMEHAOBaHHbIM, YYWUTe/b [AenaeT Bbloop
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®du3nka — Hayka 0 npupofe. HayyHble METOAbl MO3HAHWUA OKPYXKAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpoLecce MNO3HaHWSA  MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dun3nyecKkmne 3akoHbl U TEeopun. rpaHI/ILI,bI NMPUMEHNMOCTIN q3I/I3I/I‘—IeCKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (m3nkn B (HOPMMPOBAHUN COBPEMEHHOIM Hay4YHON KapTUHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTUN NHOAEN.

Jlemoncmpayuu

AHa/I0roBble U LLI/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|6opb|, KOMMbKOTEPHbIE
AATYMKN,

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [ABukeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro ABVKEHWS.
CucTtema oTcuéTta. TpaeKTopus.

MepemelleHne, CKOPOCTb (CPeaHssi CKOPOCTb, MrHOBEHHasi CKOPOCTb) W
YCKOPEHNe MaTepuanbHOM TOYKM, UX MPOEKUMM Ha OCU CMUCTEMbI KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSAMOSIMHEAHOe [ABWXKeHMWe. [padumku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHusi, NyTU U MNepeMeLleHuns
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeilHoe  aBvbkeHue.  [BWKeHWE  MaTepuasibHOM  TOYKM MO
OKPY>XHOCTM C MOCTOSAHHOWM NO MOAY/0 CKOPOCTbHO. YT/10Bast CKOPOCTb, /IMHENHasA
ckopocTb. Mepuoa 1 yacToTa obpalleHns. LIeHTpoCcTpeMUTENbHOE YCKOPEHNE.

TexHMYecKne YCTPOWCTBA W NPAKTUYECKOe MNPUMEHEHWE: CNUAOMETP,
ABWKEHWE CHapA0B, LEMHbIe 1 PeEMEHHbIE Nepeiaynt.

Jlemoncmpayuu

Mogenb CMCTEMbI OTCYETa, WNMKOCTPALMSA KUHEMATUYECKUX XapaKTePUCTUK
ABVKEHNS.

Mpeobpa3oBaHme ABMXXEHWI C UCMO/Tb30BaHMEM MPOCTbIX MEXaHNU3MOB.

MageHne Ten B BO3AYXe M B pa3pedXXeHHOM MPOCTPaHCTBE.

HabntogeHne ABVKEHWUA Tena, OPOLUEHHOr0 MOA4 Yr/IOM K TFOPU3OHTY U
rOPU30HTA/ILHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

VccnenoBaHve COOTHOLLEHWUA MexXAy MyTAMM, MPOWMAEHHbIMKU TeloM 3a
nocnegoBatefibHble paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHNW C HAaYalbHOM CKOPOCTLH, PaBHOM HY/O.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

W3yyeHune aBvXeHWs Tena, 6poLleHHOro roprusoHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OTHOCUTenbHOCTM  [anunes.  TlepBblii  3akKOH  HblOTOHa.
VIHepumanbHble CUCTEMbI OTCYUETA.

Macca Tena. Cuna. MpuHUMN cynepnosviuumn cun. BTopoi 3akoH HblOTOHA
ANA MaTepuasibHOM TOUKKW. TpeTuin 3aKoH HboTOHA NS MaTepraibHbIX TOYeK.

3aKOH BCeMUpHOro TAroteHmsa. Cuna TaXKecTu. [lepsBas KocMMUYecKas
CKOPOCTb.

Cwuna ynpyroctu. 3akoH ['yka. Bec Tena.

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXeHUS, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cuUa TPeHUs NMokosA. KosppuumneHT TpeHus.
Cwnna conpoTUBEHUS NPW ABUXKEHUN TeNa B XXNAKOCTN UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoNMOTHO TBEPAOrO Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1nedyo cunbl. Ycnosusa
paBHOBECKA TBEPLOIO Tena.

TexHU4YeckMe YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALWMMHUKMN,
[B/>KEHWE UCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

ABneHne nHepumn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHWe Ccu/ TPEeHNA NMOKOA, KaUeHNA N CKOMTbXKEHWA.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

3yueHune aBMKeHUSt 6pycKa No HaKMOHHOW MTOCKOCTMW.



WccnepoBaHve 3aBUCUMOCTU CUT YNPYTOCTW, BO3HUKAIOLIMX B MPYXUHE 1
pe3rHOBOM 06pasLie, OT 1x AehopmMaun.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

VMnynbC MaTepuasibHOM TOUKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mnynbc cuibl 1 U3MEHeHWe uMMnysnbca Tena. 3akOH COXPaHeHWUA WUMMybca.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi martepuanbHOM TO4YKW. Teopema 06 W3MEHEeHUU
KWHETMNYECKON 3Heprum.

MoTeHuManbHas 3Heprus. MoTeHumanbHas 3Heprua ynpyro
AeOpMUPOBaHHOM  NPYXWHbI.  [loTeHUManbHas  3Heprus  Tena  B6AM3K
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble WU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMA/IbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3Heprum cuctembl Terl.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPruu.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHne abCoMOTHO Heynpyroro ygapa ¢ MoMOLLbHO [BYX OAMHAKOBbIX
HUTAHbLIX MasATHUKOB.

WccnegosaHne €BA3M paboThbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tefla Ha NPUYMepPe PacTSXKEHUSA PE3MHOBOIO XryTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNA MOJIEKY/IAPHO-KUHETUYECKOI TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMO/MENCTBMS YacTuL, BewjecTBa. Mogenu CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pasmepbl Moeky/n. Konnyectso BellecTsa. [locTosaHHasa ABorazpo.

TennoBsoe paBHOBecue. Temnepatypa n eé nsmepeHue. LLkana Temnepatyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEeKYNSApHO-
KWHETMYECKON Teopun unpeasbHOro rasa. A6CONIOTHas TemnepaTypa Kak mepa
CpeAHel KWHETUYECKOW 3HEeprum TEernnaoBOro [ABWMKeHWs uvacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BellecTBa. [pagmyeckoe npeAcTaB/ieHNMe W30MPOLLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloWMe [MUCKPETHOE CTPOeHWe BeLLecTBa, oTorpagum
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogesib 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Moge b, nINICTPUPYoLLas NPMPOAY AaBNeHWs rasa Ha CTEHKM COCY/a.

OnbITbl, WTKOCTPUPYIOLLME YpaBHEHME COCTOSHUA WAealbHOro  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

OnpefeneHne maccbl BO3fyxa B K/aCCHON KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3AyXa B HEIA.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPeHHSAS 3Heprus TepmMoAMHaMUYECKOA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHns. KonnyecTtso TensoTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MAeasbHOro  rasa.  Buabl  Tennonepegaudu:
Ten/IoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y eNnbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TePMOAMHAMUKN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3ornpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTUMOCTb MPOLLECCOB B NPUPOLE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNa 3HepPrv B TEMOBbIX MawmMHax. KoappuumueHT nonesHoro
[EeNCTBMA TensioBo MaluuHbl, LiMkn KapHo ¥ ero KosguuMeHT Mose3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHUYeckMe YCTPOMCTBA W MNPaKTUYeCKoe MPUMEHEeHWe: [ABUraTesb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena MpM COBePLUEHWUM paboTbl: BblNET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOIN TPy6Ke NyTéM TpeHus (BUAeOLEMOHCTpaLMS).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnbIT No aavabaTHOMY pacluMpeHuto Bo3gyxa (OMbIT € BO3AYLUHBIM
OrFHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIo
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

MapoobpasoBaHme U KoHAeHcaums. cnapeHne n KuneHne. AGCOMOTHasA U
OTHOCUTE/IbHast BMAXXKHOCTb BO3fyxa. HacbIWweHHbIA nap. YAenbHad TensoTa
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teéppaoe Teno. Kpuctannmueckme v amopdHble Tena. AHM30TPONUSA CBOWCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTannmnsaums. Y fenbHas Tennota nnasneHms. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npu NoOHWXeHHOM [aBNeHnW.

Crocobbl M3MepeHNs BNaXKHOCTMU.

HabnofeHne HarpeBaHus 1 NiaBneHnst KPUCTaN/IMYECKOro BELLeCTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

13mMepeHne 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma  Ten. OneKTpuueckuii  3apag. [Ba BuAa  3MeKTPUYECKMX
3apafoB. [MPOBOAHMKMK, LAM3NMEKTPUKU K MOMYMNPOBOAHUKN. 3aKOH COXpaHeHWS
3NEKTPUYECKOrO 3apaja.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. ToueyHbI 3N1eKTPUYECKniA 3apsi.
AnekTpuyeckoe nose. HanpsaXEHHOCTb 3NEKTpUYeckKoro nond. [puHumn



Cynepno3vuum 3NeKTPUYECKUX Nonei. JIMHAM HanpsXKEHHOCTU 3MEKTPUYECKOrO
nons.

Pa6ota cun  anekTpocTaTMyeckoro  nonsd.  loTeHuman.  Pa3HOCTb
noTeHumanoB. [pOBOAHVMKM W OUINEKTPUKU B 3/IEKTPOCTATUYECKOM MOJe.
[nanekTpryeckas NPOHMLAEMOCTb.

ANeKTPOEMKOCTb. KoHaeHcaTop. DNeKTPOEMKOCTb MIOCKOI0 KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

TexHMYecKe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3NIEKTPOMETP, 3NIEKTPOCTaTUYeCKas 3awuTa, 3a3eM/ieHne  3/1eKTpornprubopos,
KOHAEHcaTop, KONUpoBasibHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT n/olaaun
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NeKTPUYECKON NMPOHULLAEMOCTW.

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3mepeHne 3NeKTPOEMKOCTM KOHAEHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPMUYECKOrO TOKa.
cTouHmKmM Toka. Crna Toka. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNeKTpMYeCKoe COMNpoTUBNEHME. Y[eNbHOe CONPOTMB/IEHME BeLLECTBa.
MocnefoBatenibHOE, NapasniefibHoe, CMeLLaHHOe CoeiMHEHME NMPOBOLHNKOB.

PaboTa aneKTpuyeckoro Toka. 3akoH Jpkoyna-SleHua. MOLLHOCTb
3NEKTPUYECKOr0 TOKa.

ONEeKTPOABMXYLLAS CMMa U BHYTPEHHee COMPOTMBNEHME WCTOYHMKA TOKa.
3akoH Oma Ans NONHOM (3aMKHYTOI) 3neKTpuYeckoi Lenu. KopoTkoe 3aMblKaHue.

JNeKTPOHHast  MPOBOAMMOCTb  TBEPALIX  METa/IoB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

INEKTPNYECKMIA TOK B BaKyyme. CBOWCTBA 3/1EKTPOHHBIX MYYKOB.

MonynpoBogHukn.  COGCTBEHHast M MNpPUMMecHas  NPOBOAMMOCTb
nonynpoBoaHNKoB. CBOMCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMGOPLI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponums.



AneKkTpnyeckmMin TOK B razax. CamOCTOATENbHbIA U HEeCaMOCTOATE/bHbIN
paspag. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (HOTOPE3NCTOPbI, NOMYNPOBOLHUKOBLIN ANOL, ra/lbBaHMKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT [AJIMHBI,
nnowasmn rnonepeyHoro ceveHns N marepuana.

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

MpsamMoe M3MepeHWe 3MeKTPOABVIKYLLEN cubl. KOpPOTKOe 3amMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

3aBMCMMOCTb COMPOTUB/IEHNS METa/I/IOB OT TeMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPoABMXKYLLEA CUMbl UCTOYHMKA TOKA M ero BHYTPEHHEro
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHune Kypca (m3nkn 6a30Boro ypoBHs B 10 Knacce OCYLLECTBNSETCA C
YUETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENMPOBaHNe, MOESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHAd  (PYHKUMS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCUHYC, TaHT€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPMYECKOE TOX/AECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XXMBbIX OpPraHnM3MoB (BUAbl Tensonepedayn, TeNI0BOe PaBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumus: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHME aTOMOB U MOJIEKY/1, MO/lb
BELLleCTBa, MONApHasA Macca, TensioBble CBOWCTBA TBEPAbIX TeN, XWUAKOCTEN W



rasoB, 3MEKTPUYECKNE CBOWCTBA METaN/NOB, 3MEKTPONUTUYECKAs AMccoLMaLmS,
ra/lbBaHUKa.

Teozpaghus: BNAXKHOCTb BO3AyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MUMNyNbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHusi, Naposast TYpPOWHa, ObITOBOW XONOAUNBHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPUBOPBI, Fa/IbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosvuum
MarHUTHbIX Mofieln. JIMHUN MarHUTHON WHAYKUMKW. KapTuUHa SIMHWIA MarHMTHOM
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rone MPOBOAHUKA C TOKOM. KapTuHa /NMHWIA WHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM C TOKOM. OnbIT 3pcTeda. B3ammogeincrTeme npoBoAHMKOB C
TOKOM.

Cnna Amnepa, eé MoAy/nb W Hanpas/eHWe.

Cuna JlopeHua, eé Moaynb U HarpaeneHune. [ABMmKeHne 3apsXKeHHON YacTuLbl
B OAHOPOAHOM MarHUTHOM nose. PaboTa cubl JTopeHua.

fABneHVe 3NeKTPOMarHUTHON MHAYKUMKW. T1OTOK BeEKTOpa MarHWTHOW
NHAYKUMW.  INEeKTPOABMXYLLAsS cuna WHAYKUMW. 3aKOH  3/1eKTPOMAarHMTHOM
NHAYKUNN dapages.

BuxpeBoe 3neKTpuyeckoe rMone. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHMKE, ABWXYLLEMCA NOCTyNnaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA W MPaKTUYeCKOe MpPUMEHEHWE: MOCTOSHHbIe
MarHuTbl, 3NEeKTPOMAarHUTbI, 3/1EKTPOABUraTeNlb, YCKOPUTENN 3NeMEHTAPHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Llemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON NHAYKLUMN.

Mpasuno JleHua.

3aBNCMMOCTb 3M1EKTPOABMXKYLLEN CUbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NoTOKa.

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeMCTBUSA MOCTOAHHOIO MarHMTa Ha pamKy ¢ TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUS U BOJITHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCcKme  KonebaHus.
FapMoOHMYecKme KonebaHmsi. Mepuod, 4acToTa, amnauTyda U (asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

KonebaTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHaorMs Mexay MexaHUYecKummn u
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasibHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyxatowmx KonebaHnax. BbIHY)XAeHHble MeXaHUYecKue
KonebaHus. Pe3oHaHC. BbIHY)XeHHble 3N1eKTPOMarHUTHbIE KOebaHus.

MepemeHHbIA  TOK. CuHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MepeMeHHOro TokKa. AMMIMTYAHOE W [EACTBYHOLLEe 3HayYeHWe CWbl TOKa K
HanpsHXKeHUs.

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

TexHMYecK/e YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop rnepemMeHHOro TokKa, IMHUK 3NeKTponepesay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntogeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

Ocuwnnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HANPSXXeHUA OT BPEMEHW) AnA
3/1IEKTPOMArHUTHbIX KonebaHui.

Pe3oHaHC npu nocnefoBaTe/lbHOM  COEAVMHEHUUM Pe3NCTopa, KaTyLUKu
NHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

VccnenoBaHve 3aBUCMMOCTM Mepuoga mMasblX KofebaHuid rpysa Ha HUTK OT
AJIVHbI HUTK W MaccChbl rpy3a.

WccnegoBaHve rnepeMeHHOro Toka B LEnuM M3 Moc/efoBaTesibHo
COeAMHEHHbIX KOHAEHCATopa, KaTyLLIKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUNMHbBLE 60IHbl

MexaHn4ecKe BOJHbI, YC/OBUS pacnpocTpaHeHus. [Mepuogd. CKopoCTb
pacnpocTpaHeHnss W AfvHa BOMHbI. [lonepeyHble M MNPOAOSbHbIE  BOJIHBI.
NHTepdepeHUMsa 1 oudpakumna MexaHNYeCKNX BOSH.

3BYyK. CKOpOCTb 3BYKa. [POMKOCTbL 3BYKa. BbicOTa TOHa. TeMbp 3BYKa.

ANEKTPOMarHUTHbIE BOJHbI. Y COBUA U3/yYeHUSI 3N1IEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaumst BeKTopos E, B, V B anekTpomarH1MTHoOi BonHe. CBoOlCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
NHTEpdepeHUns. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJTH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MNMpUMeHeHne 3M1eKTPOMAarHUTHbIX BO/IH B
TEXHWKe U ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpasByKOBasi AMArHOCTMKa B TEXHWUKE W MeauumMHe, paaap,
pPagnonpuEMHNK, TeneBn3op, aHTeHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHUs MeXaHUYeCKX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabnofeHne cBA3M TPOMKOCTM 3BYKA W BbICOTbI TOHA C aMmnvTy[ou U
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomeHve, Nonsapusaums, audpakums, MHTepmepeHLms.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [pAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
0[HOPOAHOI cpefie. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA ceeTa. MoCcTpoeHne n306paXkeHNin B
M1I0CKOM 3epKae.

MpenomneHne ceeTa. 3aKOHbI MPeIoMIEHNs cBeTa. ABGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

Cobuparowme ©  paccevBarolime fMH3bl.  TOHKasa /iMH3a.  POKYCHOoe
paccTosiHMe WM OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas onTtuka. WHTepdepeHums ceeta. KorepeHTHble MCTOYHWUKM.
Ycnosus HabnogeHUs MakCUMyMOB UM MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOrePeHTHbIX MCTOYHWKOB.

Onppakumsa ceeta. [uipakumMoHHasa pelléTtka. Ycnosue HabnoaeHUs
rNaBHbIX ~MakCMMyMOB MpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANGPaKLUNOHHYIO PELLETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKoe MpPUMEHEHME: O4YKW, Jyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA pPeLléTKa, NONAponL.

Jlemoncmpayuu

MpAMONMHEHOE pacnpoCTpaHeHWe, OTPaXKeHWE W MPenoMSIeEHNe CBeTa.
OnTryeckune nNpubopsbI.

[MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenn Mnkpockona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcum ceeta.

[MonyyeHue cnekTpa ¢ MOMOLLbIO MPU3MBbI.

[Mony4yeHne crekTpa ¢ MOMOLLBH AN(PAKLMOHHON PELLIETKM.

HabnofeHne nonspusaymm ceeta.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHns CTekna.
VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeTa.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreuuanbHOn Teopun OTHOCUTENbHOCTU: WHBAapUaHTHOCTb MOZAY/NA CKOPOCTM
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCMTENBHOCTL OAHOBPEMEHHOCTWN. 3aMef/IeHe BPEMEHU U COKpaLLieHue
ANHBI.
SHeprus 1 UMNynbC PeNATUBUCTCKON YacTULbI.

CBs3b MaCCbl C 3Heprueli 1 UMMNYNbCOM PENSATUBUCTCKOW YaCTMLIbl. DHEpPrus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmMoOBOU ONMUKU

®0oTOHbI. Popmyna MNnaHKa CBA3N 3HEPTUN POTOHA C ero YaCcTOTOW. DHeprus
N UMMY/bC (POTOHA.

OTKpbITNE N uccnegoBaHne gotoadpekTa. OnbiThl A. IT. CToNeToBa. 3aKOHbI
(hoToa(hheKTa. YpaBHEHUE IMHLITENHA ANA PoToaddekTa. «KpacHas rpaHuua»
(hoToahheKTa.

[asneHne ceeta. OnbITol 1. H. Jlebeaesa.

XnMnyeckoe AelicTBme ceeTa.

TexHU4YeckMe YCTPOCTBA W MNPaKTUYECKOe MNPUMEHeHME: (OTO3/IEMEHT,
(hoToAaTumMK, ConHevHasa 6atapesi, CBETOANOA,

Jlemoncmpayuu

PoTO3(h(heKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

ViccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.

CseToauog.

CosniHeyHas Garapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -4acTuu,.
MnaHeTapHad Mogenb atoma. [lloctynatel bopa. W3nydeHve M nornowieHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
CrnekTpoB. CMEeKTP YPOBHEN 3Heprum atoMa BoAoposa.

BonHoBble cBolcTBa YacTul,. BonHbl ge bpoiing. KopnycKynspHO-BO/HOBOM
Ayannsm.

CnoHTaHHOE ¥ BbIHYX/EHHOE U3/yYeHme.

TexHn4Yeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CNeKTPa/IbHbIN
aHa/M3 (CNeKTPOCKOM), Nna3ep, KBaHTOBbIN KOMMbIOTE.



Llemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepUMeHTbl, [0Ka3blBalOLMe C/MOXKHOCTb CTpoeHua fAgpa. OTKpbITUE
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnNpefeneHuW0  cocTaea
pagMoakTUBHOrO u3ny4deHmsi. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITUE MPOTOHA M HEeMTpoHa. HyknoHHas moaens sapa lMeinseH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA K  MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3ny4deHue. 3aKOH pafM0aKTUBHOIO pacnaga.

SHeprus cBA3n HYK/I0HOB B a4pe. AfepHble cuibl. JeeKT Macchl agpa.

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHbI  peakTop. TepMOoAdepHbIn CUHTE3. [1po6nemMbl U MEPCMEKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTNYECKME acreKTbl AAePHOM SHEPTeTUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAENCTBUSA. EQUHCTBO (DM3MYECKOW KapTUHbI MUpa.

TexHMYecKre yCTPOoNCTBa N MPaKTUYECKOe MpUMeHeHWe: [03UMETP, kamepa
BunbCcoHa, AepHbIin peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CYETUMK NOHU3MPYIOLLMX YACTHLL.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

WccnenosaHuve TpekoB yacTuL, (Mo rotosbiM hoTorpaduam).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pasBuUTUA acCTpOHOMUW. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUeHNe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3Abl, MJaHETbI, UX BUAMMOE
[IBU>KEHNE.

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTUBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3A,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbI Knacc —
CBETUMOCTb». 3BE3Abl rNTaBHOW MNOCnefoBaTelbHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ns 3B&3[ r/1IaBHOW NOCNefoBaTe/lbHOCTU. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeACTaBIeHNs 0 NPOUCXOXAeHUN 1 3Bonoumm ConHua n
3BE3[,. JTanbl XXM3HN 3BE3M.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
[ManakTuke. Tunbl ranakTukK. Pagnoranaktmkyi U Keasapbl. YEpHbIE AbIpbl B A4pax
ranakTuk.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6/1a. Pa3beraHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMNOMb30BaHNEM KOMMbHOTEPHbIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM W  acTPOHOMWUM B 3KOHOMWYECKOW, TEXHOJIOMMYECKOWA,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib M MeCcTo (hM3NKM
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hOpMMPOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
()M3MYECKON KapTWHbI MUpa B 00LLEM PSAY COBPEMEHHbIX eCTeCTBEHHO-HAYUHbIX
NpeLCcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

M3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
6MOI0TUKN, XUMKK, Teorpatumn 1 TEXHOIOTNMN,

Mescnpeomemnvie nonsmusi, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, N3MEPEHNE.

Mamemamuxa: pPeWeHNe CUCTEMbl YpPaBHEHWI, TPUrOHOMETPUYECKME
(bYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCK KOOPAMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpeneneHne Naowaan NI1ocKuxX uryp n o6bvema Ten.

Buonocusn: 3NeKTPUYECKME SABMIEHUS B XXMBOW Npupoge, KosnebaTtesibHble
ABWKEHUS B XXMBOI NpUpofe, ONTUYECKME ABMIEHUS B XXMBOW Npupofe, AencTeue
pajuaLmmn Ha XX1Bble OpraHn3mbl.

Xumus: CTPOEHNE aTOMOB N MOJSIEKY/, KpUCTaI/IMYecKaa CTPYKTypa TBEPALIX
Te/l, MexaHW3Mbl 00pa3oBaHMS KPUCT//IMYECKON PEeLUETKM, CMeKTpasibHbIN
aHanus.



leocpachusi:  MarHUTHble nontoca 3emMnn, 3a1eXW MarHUTHbIX — PYA,
(hoTOCHEMKA 3eMHOIM NOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTpoABUraTeNib, UHAYKUMOHHAA Meyb, pafap, PaguonpuéMHUK, TeneBurs3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue y4yebHOro npegmetra «®duU3nKa» Ha YPOBHE CpefHEro 06Lero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl 0OCBOEHNA Y4ebHOro npeameta «PuUsnKa» AOMHKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOGHOCTb 0OY4YaloLLMXCA PYKOBOACTBOBATbLCS
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUNOHHBIM LIEHHOCTAM POCCMIACKOro 06LecTBa, paclUMpPEHNEe XU3HEHHOIO
OMbITa U ONbITa AEATENBHOCT B MPOLECCE peann3aln OCHOBHbIX HamnpaB/ieHWi
BOCMUTATENbHON [esSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3ULMK 06Yy4YatoLLErocst Kak akTMBHOMO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 0OLLECTBa;

NPUHATME  TPAAMLMOHHBLIX  OOLLEYENIOBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [AeSTeNIbHOCTb B MHTepecax rpaxaaHCKoro
obLlecTBa, y4aCcTBOBaTb B CamMOynpaB/ieHU B 06pa3oBaTe/lbHOM opraHu3aunu;

YMEHMWE B3aMMO/eNCTBOBaTb C COLMAIbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX QYHKUMSMMN N HA3HAYEHWEM;

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpakKaaHCKoM NAEHTUYHOCTN,
NnaTpuoTU3Ma;

LLEHHOCTHOEe OTHOLUEHME K TOCYAAapCTBEHHbLIM CMMBOMAaM, [AOCTMXKEHUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IU3NKN N TEXHUKMN;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUUYECKOr0 NOBEAEHWS;

CMOCOGHOCTb OLEHMBaTL CUTYaUUIO U MPUHMMaTb OCO3HaHHbIE PELUEHUSs,
OPVEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4uC/Ee B
AEATENIbHOCTU YUYEHOrO;

0CO3HaHWe NMYHOrOo BK/1ada B MOCTPOEHME YCTONYMBOIrO Oy AyLIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

3CTETUYECKOE OTHOLLEHWE K MUPY, BK/OYas 3CTETUKY HAyYHOro TBOPYeCTBa,
MPUCYLLIErO (JU3MYECKOIN HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

NHTEPeC K pas/iMyHbIM cepam MpogecCOHaIbHOW [AeATeNlbHOCTU, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOIN, YMeHWe COBepLLAaTb 0CO3HAHHbIN BbIOOP
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

rOTOBHOCTb M CMNOCOOGHOCTL K 06pa3oBaHMi0 1 caM006pa3oBaHMio B 06/1aCTH
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

CPOPMMPOBAHHOCTL  3KOMOMMYECKON Ky/bTYpbl, OCO3HaHWe r106a/bHOro
XapakTepa 3K0N0rnmyeckmx npobnem;

MNaHMPOBaHME N OCYLLIECTBEHME AENCTBUIA B OKPYXKatoLLLE cpefie Ha OCHOBE
3HaHWA Lieneil yCTONYMBOrO Pa3BMTUNA Ye/I0BEYEeCTBa;

pacluvpeHve onbiTa [esATe/lbHOCTU 3KOOrMYecKoil Harpas/ieHHOCTN Ha
OCHOBE VMEIOLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

ChOpMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKOI HAYKN;

OCO3HaHMe LEHHOCTN Hay4yHOW [eATe/IbHOCTM, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKM  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefoBaTeslbCKyto
[eATeIbHOCTb MHAMBUAYaNbHO 1 B rpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
onpefenatb Uenn [AeATeNnbHOCTW, 3afaBaTb MapamMeTpbl U KpUTepun ux
[OCTUXKEHUS,
BbIABNATbL  3aKOHOMEPHOCTM U MNPOTMBOPEYNss B  pacCcMaTpPUBaEMbIX
(M3NYECKMX ABMEHMSX;
pa3pabatbiBaTb MaH PeLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMERLLMXCS
MaTepUaibHbIX N HEMaTEPUa/IbHbIX PECYPCOB;
BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLLEHMBAaTb COOTBETCTBUE PE3Y/IbTATOB
LIeNsIM, OLIEHMBATb PUCKMN NOCNEACTBUN AeATENbHOCTY;
KOOPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/MOBUSIX  peasibHOro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pas3BMBaTb KpPeaTMBHOE MbILL/IEHME MPY PELLEHNN KN3HEHHBIX NPO6IEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BNafeTb Hay4yHON TEPMMHOMOTMEN, K/THOUYEBLIMW MOHATUAMW WU METOAaMM
(hn3MyecKoin HayKu;



BNafeTb HaBblKaMy y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BUAaMW AeATENbHOCTU MO MOMYYEeHW0 HOBOrO 3HaHWUS, €ero
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYNHHO-CNIEACTBEHHbIE CBA3XM W aKTyalInM3mpoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLleHusi, HaXoAWUTb aprymeHTbl NS [0Kas3aTe/NbCTBa
CBOMX YTBEPX/AEHWUI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBATb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHME B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 006pa3oBaTe/lbHOM
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XN3HeJesATeIbHOCTH;

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKatoLLMe a/ibTepHATUBHbIE PeLLeHNs.
Pabora c nundopmanueii:

BNafeTb HaBblKaMK MOMYYEHUS MHGOPMaUMK (DM3MYECKOr0 COAepXaHUs U3
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoNb30BaTb  CPeAcTBa  MHMOPMAUMOHHBIX U KOMMYHUKALNOHHbIX
TEXHOJIOTUIA B PELLUEHUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX M OpraHun3auMOHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHUs B Pas3/IM4YHbIX hopmartax c
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYLLECTBNATb 06LLEHNE HA YPOKax U3NKKN 1 BO BHEYPOUHOW AeATENbHOCTH;
pacno3HaBaTb  MNPEANOCbINKN  KOHDIMKTHBIX — CUTyauuii 1M cMmsiryatb
KOH(NKTBI;



Pa3BEPHYTO W IOFTMYHO M3MaraTb CBOK) TOYKY 3PEHMSI C WCMO/b30BaHWNEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BblOVpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AEWCTBUA C YYETOM 06LLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacrnpefendTb Po/iM C YYETOM MHEHWUA Y4YaCTHMKOB, 06CY)KAaTb pe3y/fbTarbl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/Mafa M KaXAoro yyacTHWKa KOMaHAabl B
06LLUMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULMUMA  HOBMW3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLUECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefdeHNe B  Pas3/INYHbIX
CUTYaLMsX, MPOSIBAATL TBOPHYECTBO U BOOGPaXKEHUE, ObITb MHULMATUBHbIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYHO AeATeNlbHOCTb B 06/1acTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MPO6GAeMbl, CTaBUTb W (HOPMYNNPOBATb
COOCTBEHHbIE 3a[auu;

CaMOCTOATE/IbHO COCTaBNATL MMaH pPelleHnst PacyETHbIX U KayeCTBEHHbIX
3a/jau, NnaH BbINONHEHNS MPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U NPeANOYTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINUHbIX MPeLNOUTEHNIA;

[enatb 0OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ero, 6paTb Ha Ccebs
OTBETCTBEHHOCTb 3a PeLUEHNE;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

Cnoco6CcTBOBaTb (POPMUPOBAHWMIO W TMPOSBIEHNIO 3pyavMuMK B 061acTu
(131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIV U KY/IbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [€ATENbHOCTD,
OLleHMBaTb COOTBETCTBIME PE3y/IbTATOB LieNAM;

BNafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  pepieKCM  KaK  OCO3HaHWS
COBEpLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHWiA;

MCNONb30BaTh MPUEMbI pedriekKCnn A1 OLEHKN CUTyauuu, BbiI6opa BEPHOIO
peLLeHNs;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUeHUS MO0 UX
CHVDKEHWUIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesy/bTaToB
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeNbHOCTY;

Mpu3HaBaTb CBOE NPaBo M NPaBo APYruX Ha OLLUMOKW.

B npouecce [OCTMXKEHUA NNYHOCTHBLIX Pe3y/bTaTOB OCBOEHWS NPOrpaMMbl
no dwusmMke ANa YPOBHA CpeaHero o6Llero o6pa3oBaHNA Yy 06yvaroLMXCH
COBEpLLEHCTBYeTCHA 3MOLMOHASbHbIN NHTENNEKT, npeanosaratoLwpia
ChopMm1pPOBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLwero cnocobHOCTb NOHMMaTb CBOE 3MOLMOHa/IbHOE
COCTOsiHWE, BUAETL Hamnpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOM Cdepbl,
ObITb YBEPEHHbIM B Ce6E;

CamMOoperynmpoBaHns, BK/IKOYAKOLLEr0 CaMOKOHTPO/b, YMeHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MNOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3AMOLMOHaIbHBIM U3MEHEHUAM W NPOABNATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLW, BKIOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHMIO Lenn
ycrexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHMWe AeCTBOBaTb WUCXO0AS M3 CBOMX
BO3MOXHOCTEW;

aMMaTnK, BK/IKOYatoLLen CrnocoBHOCTb NOHUMATL AMOLMOHA/IbHOE COCTOSHUE
APYrnX, Y4uTbIBaTb €ro NpW OCYLLECTB/IEHUM OOLLEHMs,, CMNOCOBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOHAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLlaTb KOHMINKTI.

MNPEJIMETHBIE PE3YJIbTATHI

K KoHuy o06y4yeHuss B 10 kiacce nNpeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXKaTb CHOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBAaTL Ha MpMMepax Posib U MeCTo (M3VKU B (HOPMMPOBaHUM
COBPEMEHHOW Hay4yHOW KapTWUHbI MUpa, B PasBUTUM COBPEMEHHOW TEXHUKU U
TEXHO/IOMNiA, B NPaKTUYECKON AeSATENbHOCTM NHOAEN;

YUMTbIBATb TPaHULLbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOJeNei:
maTepuasibHaa Touka, MHepunaibHasa cucteMa oOTcuérta, abConrTHO TBEPLOe Teso,
naeanbHbIA ra3, MoAenn CTPOEHUS rasoB, XXMUAKOCTEN U TBEPABIX TeN, TOUYEYHbIN
3NEKTPUYECKINIA 3aps NPK peLLeHn U3NYecKnX 3aaad;

pacno3Haeatb usmnyeckme sBneHns (Mpouecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUU CTPOEHUS BeLLecTsa U



3NIEKTPOAUNHAMUKL:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPAMOMHENHOE
LBWKeHVe, CBOOOAHOE NafeHVe Ten, [ABWKEHWE MO OKPYXHOCTW, WHepLms,
B3aMMOfeincTeme Ten, Auddysnsa, 6poyHOBCKOE ABUXEHMWE, CTPOEHME YXXMUAKOCTeN
N TBEPAbIX Tes, N3MeHeHNe 06bEMa Te/ Npu HarpeeaHun (OXNaXaeHWn), TenioBoe
paBHOBeCKe, MCNapeHue, KOHAEHcauWs, MnasBfeHue, KpUCTaIn3auns, KuneHue,
BNI&XKHOCTb BO34YyXa, MOBbILLEHNEe [aB/IeHWs rasa Npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay napamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NIeKTpm3aLUma Tes, B3aMMOenCcTBUe 3apaoB;

OMnCbIBATb MEXaHNYeCKOe [ABWKEHME, WUCMOSb3ya (PU3MYecKue BeNNUYUHbI:
KOOpAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMNYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHaa 3Heprus, mMexaHu4yeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MPU OMUCaHWM NPaBU/IbHO TPaKTOBaTb
(PM3NYECKNIA CMBICT UCMOMb3YEMbIX BE/IMUYUH, UX 0603HAYEHUS W eauHUUBI,
Haxo4AnTb (hopMy/ibl, CBA3bIBAIOLLME AAaHHYH (PU3NYECKYHO BEIMYMHY C APYTUMMU
Be/IMYMHaMU;

ONUCbIBaTb W3YyYeHHble TErMOBble CBOWCTBA TeN W TENJOBble SB/IEHUS,
ncnonb3ysa (U3nMYeckne BeNUYUHBLL: [aBfieHWe rasa, TemnepaTtypa, CpefHss
KWHETMYECKaa 3HEPrus XaoTUYECKOro ABWXKEHUS MOJIEKYSI, CPefHeKBaapaTnyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEMJIOThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro [AeWCTBUA TEnJoBOro [ABurartensd; mnpu  OnucaHuu
MpaBWIbHO TPaKTOBaTb (PU3NYECKUA CMbICT  WCMOMb3YEeMbIX BEeUUYUH, WX
0603HaYeHNs W efuvHWUbI, HaxXOoAWUTb (POPMY/bl, CBA3bIBAlOWME  [AHHYIO
(h13MYeCKyro BENIMUNHY C APYTUMUN BESIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHns (NPoLecchl), UCMOMb3ya (PU3NYECKME BENIMUMHDI: 3NEKTPUYECKUIA 3apsaf,
3NEKTPUYECKOE MoJie, HaNPSXKEHHOCTL MOJA, NOTEHLUMaN, PasHOCTb MOTEHLMAO0B;
MNpyv OMUCaHWN MPaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOMb3YEMbIX
BE/IMYMH, UX 0003HAYEHWA W eAuMHMUUbI; YKasblBaTb (DOPMY/bl, CBA3bIBaOLLME
[aHHYH0 PU3NYECKYIO BEIMYMHY C APYTUMU BENNYNHAMU;

aHan3MpoBaTb (PU3NYECKUe MPOLECChl U SABMEHUSA, UCMO/Mb3ya (PU3NYECKME
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUPHOro TAroTeHus, I, 11 n 111 3aKoHbl HbOTOHA,
3aKOH COXpaHeHUsi MEeXaHW4eCKOW 3HEeprumn, 3aKOH COXpaHeHust KMMY/bCa,
MPUHUMM CYNnepnosvLmMn Cu, MNPUHLMUMN PaBHOMPaBUA WHepUUasIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYIO TEOpUI0 CTPOEHMS BeLLeCcTBa, ras3oBble
3aKOHbI, CBA3b CPefHeil KMHETUYECKON SHEPrUKN TEMIOBOrO ABVKEHWUA MOMEKYS C
abCo/MOTHOM TeMnepaTypoi, NepBblil 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NEKTPUYECKOro 3apsda, 3akoH KynoHa, npu 3TOM pasnnyaTb C/NOBECHYHO
(hopMyNMPOBKY 3aKOHa, ero MaTeMaTUYecKOe BbIpaXXeHWe U YCnoBusa (rpaHuupl,
061acTn) NPUMEHNUMOCTMU;



OOBACHATbL  OCHOBHble  MPUHUMMbLI  OEACTBUA  MalUMH, NPUOOPOB MU
TEXHUYECKMX YCTPOICTB; pa3ninyatb YCMoBMSA UX 6e30MacHOro MUCrosib30BaHNA B
MOBCeAHEBHOM XXW3HU;

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHMIO (DU3NYECKUX SBMIEHUA U
MPOLECCOB C WCMO/Mb30BAHNEM MPAMbIX UM KOCBEHHbIX W3MEpPeHWid, Npu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eOHONo  3KCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPealoXeHHOro 0060pyAoBaHWUsA, MPOBOAMTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIe N KOCBEHHbIE M3MEPEHNA (IN3NYECKUX BEMYUH, MPY
3TOM BblOMpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY — (OM3NYECKUMW  Be/IMYMHAMK  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPWU 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(mkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCUMOCTU (DU3NYECKUX BESIMYMH B
BuAe Tabnuy 1 rpaMkoB, fenatb BbIBOAbI MO pe3yibTataM UCCefoBaHuns;

cobnrogate npasusia 6e3onacHoro Tpyga npv NpoBefeHUU UCCNefoBaHniA B
pamKax Y4eOGHOro 3KCMepuMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM W3MEPUTENbHBLIX YCTPOWUCTB M N1abopaTopHOro
0bopyaoBaHuUs;

pelartb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKO MOZENbIO,
NCMo/b3ys (hM3nYecKme 3aKOHbI U MPUHLMMbBI, HA OCHOBE aHa/I13a YC/0BUS 3a4a4n
BblOMpaTb (OMU3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeobXxo4uMble ANA eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayecTBeHHbIE 3afayu: BbICTpauBaTb IOrMYECKN HENPOTUBOPEYNBYIO
LIeMOYKY PacCy>KAeHWA C Onopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTM W
(hm3nyeckme SABNeHns;

MCMoNMb30BaTb  MPU  peleHMn  y4yebHbIX  33d4a4  COBPEMEHHble
NH(OPMaLMOHHbIE TEXHOMOTUWN ANt NMOUCKA, CTPYKTYPUPOBaHUS, NHTeprpeTaLmm
N NnpefcTaBfeHns y4ebHOM U Hay4yHO-MONYNAPHOM UH(OPMaLMK, NoYyYeHHOW 13
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3MPOBaTb NoNyYaeMyto MH(DOPMaLMIO;

NPVYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOEXHbIX YUEHbIX-PU3NKOB B
pasBUTME HayKKW, OOBACHEHWE TMPOLECCOB OKPY)XAlLWEero mupa, B pasBUTHE
TEXHUKMN N TEXHOSIOTUIA;

MCMOoMb30BaTb TEOPETMYECKMEe 3HaHWUA MO (JM3MKe B MOBCEAHEBHON XXM3HU
Ana obecneyeHns 6e30MacHOCTM Npu 06paLleHnmn ¢ Nprubopammn N TeEXHUYECKUMU
YCTPOWCTBaMM, 419 COXPaHEHMS 340P0BbA U COBNIOAEHMS HOPM 3KO/I0MMYECKOro
MOBeAEHNSA B OKPYXKAIOLLEN cpeae;



paboTaTtb B rpynne C BbINO/AHEHNEM pPa3IMYHbIX COLMaNbHLIX POSei,
MNNaHMpoBaTb pPaboTy Trpynnbl, pauUMOHa/IbHO pacnpefensTb 0643aHHOCTU U
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEHNBATb
BK/1aJ, K&XKA0ro M3 YY4aCTHUKOB rpynrbl B peLleHne paccMaTpuBaeMoi Npobiemsl.

K KoHuy o06yyeHus B 11 kuacce npegMeTHble pe3y/ibTaTbl Ha 6a30BOM
YPOBHE [0/KHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax pofib U MEeCTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKU U
TEXHO/IOMNiA, B MPAKTUYECKON AeATeNbHOCTU NIOAEW, LeNOCTHOCTb U eMHCTBO
(h13nyecKoin KapTnHbI MUPa;

YUMTbIBaTb PaHuUbl MPUMEHEHWUS U3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbI 3NEeKTPUYECKUIA 3apsif, /TyY CBETa, TOYEYHbIN MCTOYHUK CBETa, SaepHas
MOZe/lb aToMa, HYK/OHHas MOfe/lb aTOMHOI0 ffpa npu pelleHnn (ru3nyeckmx
3ajav;

pacrnosHaBaTb m3NYecKne SBeHns (NPOLLECChbl) N 0OBSACHATb X Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKM 1 KBAHTOBOWN (IM3UKW: 3M1EKTPUYECKAs NPOBOAMMOCTb,
TEenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AENCTBUA TOKa, B3aMMOMENCTBME
MarHWTOB, 3/1eKTPOMAarHUTHas WHAYKUMSA, [AeACTBME MarHUTHOrO Mofd  Ha
MPOBOAHWK C TOKOM W ABWXYLIMIACA 3apsf, 3MEeKTPOMarHUTHblE KonebaHus K
BOJIHbI, MPSIMO/IMHEAHOE PacnpOCTPaHeHWEe CBETa, OTPaXeHWe, MpPelOM/IEHUE,
NHTepdepeHUns, augpakums ©  nonspusaums  CBeTa, AMCMEepCUs  CBETA,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [aBNEeHWNE, BOSHUKHOBEHWE
NIMHeNYaTOro CrnekTpa aToma BOAOPOAA, €CTeCTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOMCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPUYECKYHD  MPOBOAMMOCTb  Pas3MYHbIX  cpeq) W
3/IeKTPOMarHuTHble ABMEHNSA (NPOLEecChl), MCMOMb3ysa (PU3NYECKME BENNYUHDI:
ANEKTPUYECKNIA 3apsf, CUMa TOKa, 3NEKTPUYECKOe HanpshKeHue, SNeKTPUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMAMOB, 3NEKTPOABMXKYLLAS Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKKN, 3SHEPrns 3MEKTPUYECKOr0 U MarHWTHOrO MNonei, nepuog M vactoTta
KonebaHwuin B KonebaTeNbHOM KOHTYpe, 3apsif M cuna ToKa B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHLIX KO/ebaHUii, (POKYCHOe paccTosiHME U
ONTUYecKas cuna NMH3bI, NpPU ONMCaHUM MPaBWUIbHO TPAKTOBaTb (IM3NYECKUI
CMbIC/T WCMNO/b3YEMbIX BEIMYMH, WX O0003HAYEHWA W EeAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3bIBalOLWME  [OAHHYH  (PU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;

ONUCbIBaTb W3Y4YeHHble KBaHTOBbIE SBMEHMS W MNPOLIECCHI, WUCMO/Mb3ys
(m3nyeckne BEIMUMHBI: CKOPOCTb 3/1EKTPOMArHUTHLIX BOJH, A/MHA BOJSHbI Y



4acTOoTa CBETa, 3HEPrna 1 MMNYbLC POTOHA, MePUO nonypacnasa, 3Heprus CBasmn
aTOMHbIX a[ep, NpU ONWCaHWW NPaBUIbHO TPaKTOBaTb (DU3MYECKUIA CMbICN
NCMO/Mb3YeMbIX BEIMUYMH, UX 0003HAYEHUs M eAuHULbI, YKasblBaTb (DOPMY/ibl,
CBA3bIBAKOLLME [aHHYHO (DM3NYECKYKD BeMYMHY C  APYTUMW  BeNUYMHAMW,
BbIUYMCNATbL 3HaYEeHWE (PU3NYECKON BENNUYNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUS, UCMOMb3ya (PU3NYECKUe
3aKOHbl W MPUHLUMMBI: 3aKOH OMa, 3aKOHbI MOC/ef0BaTe/IbHOro W napasne/bHOro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[pkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHENHOrO pacnpocTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNS CBETa, YpaBHeHWe JUHLWTENHA AN (oToadeKTa,
3aKOH COXpaHeHWs 3HepPruu, 3akKOH COXPaHEHWS MMMNY/bCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOTO 3apsAfa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pafiMoaKTUBHOrO pacnaga, npyv 3TOM pas3/inyaTb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maTemaTuMyeckoe BblpaXeHne W ycnoeus (rpaHuubl, 061acTi)
MPUMEHNMOCTH;

onpefensaTb Hanpae/eHe BEKTOPa MHAYKLMN MarHUTHOrO Nos NpoBOAHMKA
C TOKOM, C/ibl AMnepa 1 cuibl JTopeHua;

CTPOUTb W OMMUCbIBaTb W300paKeHWe, CO3[aBaemMoe M/IOCKMM 3epKasiom,
TOHKOWN NTMH30M;

BbIMO/IHATL 3KCMEPUMEHTbI MO WUCCNEA0BaHUIO (IU3NYECKUX ABMEHUIA U
MPOLECCOB C WCMNOMb30BaHWEM MPSAMbIX U KOCBEHHbIX W3MEPEHWA: Mpu 3TOM
(hopMynupoBaTb npobnemy/3agady W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 Mpef/ioKeHHOro 060pyaoBaHus, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENNYUH, NPK
3TOM BbIOMpPaTb OMTMMA/IbHbIA CNOCO6 M3MEPEHUA M MUCMO/b30BaTb M3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKMX BE/IMYMH C  UCMOJSIb30BAHUEM
MNPAMbIX W3MEPEHWIA: MNpPU 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (DMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnuy, u
rpamKoB, fenatb BbIBOAbI N0 pe3y/bTaTam UCCefoBaHus;

cobnoaaTth npasuna 6e3onacHOro Tpyda npy NpoBedeHUN 1cCnefoBaHui B
paMKax Y4ebHOro 3KCMepuMeHTa, Y4eOHO-UCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTN C MCMNOMb30BaHWEM W3MEPUTE/IbHbIX YCTPOWCTB M N1abopaTopHOro
obopyaoBaHus;

pelaTtb pacyéTHble 3ada4n C $BHO 3afaHHON (U3NYECKOn MOZENbIO,
NCMO/b3ys (PM3MYeCcKme 3aKOHbI U MPUHLMMbI, HA OCHOBE aHa/In3a YC/I0BUSA 3a4a4n
BbIOMpaTh (PU3NYECKYIO MOZENb, BbIAENATb (IM3MUeCKne BENMUYUHBI U (DOPMY/bl,



Heob6Xxo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/TY4EHHOT 0 3HAYEHNS (DU3NYECKOW BENIMYMHBI;

pellaTb Ka4yecTBEHHbIe 3aayu: BbICTPamMBaTb OrMYECKM HENMPOTUBOPEUNBYHO
LIeNOYKY pacCy>K[eHWn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABneHns;

MCNonb3oBaTb  MPW  PelleHun  Y4yebHbIX  3afa4  COBPEMEHHbIE
NHOPMAaLMOHHbIE TEXHOMOMMIN NS MOWUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N npefcTaBneHNs y4ebHOM 1N Hay4HO-MONYNAPHOM UHQOPMaLMK, NONYyYEeHHOW U3
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto UH(POPMALUIO;

0OBbACHATL  MPUHUMMBLI - JENCTBMSA  MalUMH, NPUOOPOoB U TEXHUYECKMX
YCTPOWCTB, pa3nmyaTtb YCNoBMs MX 6e30MNacHOro MUCMo/b30BaHWSt B NOBCEAHEBHOM
XXN3HW;

MPVYBOAMTL NPUMEPBI BKMNaAa POCCUACKMX U 3apyOeXHbIX YHEHBIX-PU3NKOB B
pasBMTME Hayku, B OODBACHEHWME MPOLLECCOB OKPYXKAlOLLEro Mupa, B pasBuTUe
TEXHWUKN N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecneyeHns 6e30NacHOCTM NpKU obpaLleHMn ¢ Npubopammn U TEXHUYECKMU
YCTPONCTBaMW, AJ19 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEEHMS B OKPYXKatOLLLEN Cpefe;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3IMYHbIX COLMaNbHbIX POfen,
MNNaHMpoBaTb pPaboTy rpynnbl, pauUMOHa/IbHO pacnpefensTb 0643aHHOCTU K
MNaHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTyauusX, afieKBaTHO OLeHMBATb
BK/1aJ, K&XK/A0ro M3 yYaCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®dur3nKa N MetTodbl HayYHOro NO3HaHNA 2 bubnmoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBbI MONEKYNAPHO-KNHETNYECKON 9 1 Bubnuoteka LLOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bbubnuoteka LIOK

®a3oBble Nepexopbl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Toro no pasgeny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

Bubnunoteka LLOK

41 SNEKTPOCTATKA 10 https://m.eds00.ru/7f41bf72
4 MOCTOAHHLIN 3NEKTPUYECKINIA TOK. TOKM B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHnTHoe none. SneKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edso0.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NeKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LLIOK

A 4 1
3 OTHOCWUTENBbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW OMNTUKU
Aneme aHTOBOV O 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 Bbubnnoteka LLOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

https://m.edsoo.ru/7f41c97c

Bubnunoteka LLOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOYPU3NKM 7 ngg;g:{;iiou/}; £41097¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouge nosropese ‘ om0 uTteLesT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxa Koutpoabnubie IIpakTuyeckue Aara unppospie
Bcero H3y4YeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsl

Pu3nKa — Hayka 0 npupose.

1 HayuHble MeTC))/,CI,bI I'IOC?H:HI/'?'FI 1 02.09.24 bubnmotexa LIOK

https://m.edsoo.ru/ff0c32e2

OKpY>KatoLLero Mmpa
Po/b 1 MECTO (PU3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 03.09.24 Bubnuoteka LIOK
Hay4HOW KapTuHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NIH0AEN
MexaHnyecKoe LBUXKEHME.

3 OTHOCUTENIbHOCTb MeXaHM4ecKoro 1 09.09.24 bnbnuoteka LLOK
ABWKeHUS. [NepemMelLieHne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMepHOE NPAMO/MHEHOe 1 10.09.24 Bubnmoteka LIOK
[IBMXeHne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE NPsSIMOJIMHENHOE 1 16.09.24 Bubnuoteka LLOK
OBVKeHue https://m.edsoo.ru/ff09f72a

5 CB060HOE NafieHMe. Y CKopeHue 1 17.09.24 Bubnuoteka LIOK
CB0O6OHOr0 NaaeHus T https://m.edsoo.ru/ffoc39cc
KpuBONuHeiiHoe fBUKeEHMe.

7 [BVXeHne MaTepuasibHOM TOUKM NO 1 1 53.09.24 bubnunoteka LIOK

OKpY>XHOCTU. CTapTOoBas
[narHocTuueckas paboTa

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

MpuHUMN oTHOCUTENbHOCTW ["annnes.

Bubnunoteka LLOK

8 WHepumanbHble CUCTEMbI OTCYeTa. 24.09.24
le.v https://m.edsoo.ru/ff0c3be8
MepBbIn 3aKOH HbIOTOHA
Macca Tena. Cuna. NpuHumn
9 Cynepnosuuuu cun BpTochl;l?l 3aKOH 30.09.24 bubnmoteka LIOK
y ' . T https://m.edsoo.ru/ffOc3be8
HbloTOHa 414 MaTepuaibHOM TOYKU

10 TpeTwnii 3aKoH HbloTOHa Ans 01.10.24 Bubnuoteka LIOK
MaTepuasibHbIX TOYEK o https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHOro TaroteHuns. Cuna

11 TAXKeCTU. [epBas KOCMUYecKas 07.10.24 bubnmoreka LIOK

HIep o https://m.edsoo.ru/ffoc3d00
CKOpOCTb

12 Cuna ynpyroctu. 3akoH N'yKa. Bec 08.10.24 Bubnmoteka LLOK
Tena o https://m.edsoo.ru/ff0c3e18
Cuvna TpeHuns. Koath(uLMEHT TpeHus.

13 Cvna cgn omsne?mq; nu n BI/I)F:(GHI/II/I 14.10.24 bubnmoteka LIOK

P A o https://m.edsoo.ru/ff0c3f76
Tena B XXUAKOCTU UK rase
[MocTynatefnibHOe 1 BpaLlaTensHoe

14 QBUXXEHMe abCcoNtoTHO TBEPAOrO Tena. 15.10.24 Bbubnuoteka LIOK
MOMEeHT cunbl. I1eyo cunbl. YCnosus o https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOIO Tena
IMNynbC MaTepuanbHON TOUKM,

15 CUCTEMbI MaTepuasibHbIX TOYEK. 21.10.24 Bubnuoteka LIOK
Mnynbec cunbl. 3aKOH COXPaHeHus o https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTBHOE ABUXEHWE
Pa6oTa 1 MOLLHOCTb CUbl.

KnHeTnyeckas aHeprus marepuasibHOn
16 P p 22,1024 bubnunoteka LIOK

TOYKM. Teopema 06 n3MeHeHnM
KI/IHeTI/I‘-IeCKOWSHepFVII/I

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

MMoTeHUnanbHasa aHeprus.
MoTeHUManbLHas a3Heprua ynpyro
AethopMUPOBaHHON MPYXMHBI.
MoTeHuuanbHasa aHeprus Tenia B61mnsu
MOBEPXHOCTU 3eM/n

MoTeHLUManbHbIe 1 HEMOTeHUMANbHbIe
cunbl. CBsi3b PaboThl
HEeNoTEeHLMANbHbIX CUN C U3MEHEHVEM
MeXaHNYeCKOI SHePrun CUCTEMbI TEN.
3aKOH COXpaHeHMs MexaHN4ecKoi
3HEprum

NabopatopHas paboTa
«lccnepgoBaHme cBA3N paboTbl CUbI C
N3MEHEHVEM MEXaHNYECKOIN SHeprum
Tefa Ha npumMepe pacTaxeHus
PE3NHOBOTO XXryTta»

KoHTponbHas paboTa rno Teme
«KunHemaTtuka. AJuHammnka. 3aKoHbl
COXPaHeHus B MeXaHUKe»

04.11.24

05.11.24

11.11.24

12.11.24

Bbubnunoteka LLOK
https://m.edsoo.ru/ff0c461a

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c478c

bnbnmoteka LLOK
https://m.edsoo.ru

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHbIE NMONOXEHNA MOMEKYNSPHO-
KWHETNYECKOIN Teopumn. BpoyHOBCKOe
ABvXeHne. Anddysms

18.11.24

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABWXKeHUA U
B3aVMMOZENCTBUA YacTUL, BeLecTBa.
Mogenu CTPOeHUA ra3oB, XNAKOCTel
N TBEPABIX TEN

19.11.24

bnbnuoteka LIOK

23

24

Macca monekyn. Konm4yectso
BelllecTBa. ocToAHHasa ABoragpo

Tennoeoe paBHoBecye. Temnepatypa

25.11.24

26.11.24

https://m.edsoo.ru

bubnunoteka LLOK



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/

n eé€ nsmepeHue. LLkana Temnepatyp
Llenscua

NpeanbHbili raz3 B MKT. OcHOBHOe

bubnunoteka LIOK

25 ypaBHeHne MKT 02.12.24 https://m.edsoo.ru/ffOc4fde
AbcontoTHasA Temnepartypa Kak Mepa

26 CpeaHen KNHETUYECKOW SHEPrum 03.12.94 Bubnuoteka LIOK
[BV>KEHNA MOJEKYN. Y paBHeHMe https://m.edsoo.ru/ffOc511e
MeHpgeneeBa-KnaneipoHa

97 3aKoH [anbToHa. ["a30Bble 3aKOHbI. 09.12.24 bubnunoteka LLOK
KoHTponbHas paboTta 3a 1 nonyrogue
NabopatopHas paboTa https://m.edsoo.ru

08 «MccnefoBaHne 3aBUCMMOCTU MEXAY 10.12.24
napameTpamMu COCTOAHUSA
paspeXKeHHoro rasa»

29 3onpovecchl B ngeasibHOM rase u ux 16.12.24 Bbubnuoteka LIOK
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TEepMOAVHAMUYECKON CUCTEMBI U

30 Cnoco6bl eé n3meHeHns. Konmyectso 1712.24 Bubnuoteka LIOK
TennoTbl N paboTta. BHYTpeHH:As https://m.edso0.ru/ff0c5952
3Heprus 04HOaTOMHOr0 MAeaslbHOro
rasa

bubnunoteka LLOK

31 Biab! Tennonepea‘ 23.12.24 https://m.edsoo.ru/ff0c5¢36
YnenobHasa TennoéMKOCTb BELLIECTBA. BubnvoTeka LIOK

32 Konunuectso TennoThbl npu 24.12.24

. https://m.edsoo.ru/ff0c5¢c36
Tennonepesaye. AanabartHblil npouecc
33 [MepBbIil 3aKOH TEPMOANHAMUKN 1 €ro 13.01.25 bubnunoteka LLOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

NnpMMeHEHME K n3onpoueccam

https://m.edsoo.ru/ffOc5efc

Heo6paTMOCTb NPOLIECCOB B

o bubnunoteka LIOK
. 14.01.25
34 MPYPOAE. BTOPOV 3aKOH https://m.edsoo.ru/ff0c6230
TEePMOAMHAMUKN
35 MpuHumn geicteua n KMNJ, Tennooi 20.01.25 Bubnuoteka LIOK
MaLLWHbI o https://m.edsoo.ru/ff0c600a
36 Linkn KapHo v ero K4, 21.01.25
3Konorunyeckme npobnembl
37 27.01.25
TensI03HePreTnKN
38 Ob6o6LaroLmnin ypok «MonekynspHas 58,0125 bubnnoreka LIOK
(hn3mka. OCHOBbI TEPMOANHAMUKIN> o https://m.edso00.ru/ff0c6938
KoHTposnbHas pabota no Teme BubnoTexa LIOK
MonekynapHasa (u3nka. OCHOBBbI 03.02.25
39 «MonekynsipHas (nsuka. OcHo https://m.edsoo.ru/ff0c6a50
TEePMOAMHAMUNKN»
Mapoobpa3oBaHUe 1 KOHAeHcaL WS, Bbubnuoteka LIOK
40 04.02.25
VicnapeHue 1 KnneHue https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA 1 OTHOCUTE/IbHAA
41 B/TXKHOCTb BO3AyXa. HacbILeHHbIV 10.02.25 bubnmoreka LIOK
Ayxa . R https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctannnyeckume u
amopHble Tena. AHU30TPONUS bubnunoteka LIOK
42 r 11.02.25
CBOMWCTB KpUCTa/INoB. XKnakue https://m.edso0.ru/ff0c65f0
Kpuctannbl. CoBpeMeHHbIE MaTepuabl
[MnaBneHve n Kpuctannnsaums.
43 YpenoHas TennoTa nnasfeHus 17.02.25 bubnuoreka LIOK
' R https://m.edso00.ru/ff0c6708
Cybnumauus
44 YpaBHeHWe TenioBoro 6anaHca 18.02.25 bubnuoreka LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

AnekTpusaumsa Ten. INeKTpUYecKunii

Bubnunoteka LLOK

45 3apag. [Ba Buaa 3NeKTPUYECKUX 24.02.25
paa. A A P https://m.edsoo.ru/ff0c6bcc
3apasioB
[MpOBOAHUKM, AN3NEKTPUKN U
46 n:nynpiqoso,quﬁll'Km 3aKCF))H COXpaHeHus 25.02.25 bubnmoteka LIOK
' o https://m.edsoo.ru/ffOc6bcc
3N1eKTPUYECKOro 3apsaaa
B3avmopelicTBue 3apsaoB. 3aKoH
47 KynoHa. ToYeUHbIiA 31eKTPUYECKUIA 03.03.25 bubnmoteka LIOK
y ' P o https://m.edsoo.ru/ffOc6ced
3apag
Hanpsa»éHHOCTb 31eKTpUYecKoro
nond. MpuHUmn cynepnosnunmn Bubnuoteka LIOK
48 < 04.03.25
3NeKTpuYecknx nosnen. JinHmum https://m.edsoo.ru/ff0c6df2
HanpsAXXEHHOCTK
PaboTa Ccu/1 3NeKTPOCTaTUYeCKOro
bnbnmoteka LLOK
49 nongd. NoteHyunan. PasHocTb 10.03.25
https://m.edsoo.ru/ff0c6f00
noTeHLmManos
[MPOBOAHUKM 1 OU3NEKTPUKN B
POBOA A P bubnunoteka LIOK
50 3N1eKTPOCTaTUYECKOM More. 11.03.25
https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NPOHULAEMOCTb
) bubnunoteka LIOK
51 OnekTpoémKocTb. KoHfeHcaTo 17.03.25
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTb MI0CKOro
52 KOHAeHcaTopa. SHeprus 3apsaXeHHOro 18.03.25 bubnmoreka LIOK
' R https://m.edsoo.ru/ff0c72c0
KOHJAeHcaTopa
53 NabopaTopHas paboTa “M3mepeHune 24.03.25 bubnunoteka LIOK
3N1EKTPOEMKOCTM KOHfIeHcaTopa" o
MpUHUMN OENCTBUA U NPUMEHEHME https://m.edsoo.ru
54 PUHLMI A P 25.03.25

KOHAEHCAaTOopPOoB, KONMMPOBa/1IbHOI O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/

annapara, CTPyMHOro npuHTepa.
AnekTpocTaTnyecKas 3almra.
3asemneHune 3NeKTponproopoB

55

ANeKTPUYECKINIA TOK, YCNOBUSA ero
CyLLLeCTBOBaHWSA. MOCTOSAHHBIN TOK.
Cuna ToKa. HanpskeHwue.
ConpoTtmeneHwue. 3akoH Oma gna
y4acTka Lenm

07.04.25

Bubnunoteka LLOK
https://m.edsoo0.ru

56

MocnesfoBaTenbHOE, NapansieNibHoE,
CMeLLaHHOe CoeiHeHe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«/13yyeHne cMeLLaHHOro coeiMHEHNS
pe3ncTopoB»

0.5

08.04.25

bubnnoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTO
TOKa. 3aKoH [xoyna-JleHua

3akoH Oma A5 NOMHOMN (3aMKHYTO)
aNeKTpuYecKon Lenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«3mepeHre 34C NCTOYHMKA TOKA U
ero BHYTPEHHEro ConpoTUB/IEHNA»

DNeKTPOHHas NPOBOAMMOCTb TBEPAbIX
METa/1/10B. 3aBMCUMOCTb
COMPOTUBMIEHNSA META/INOB OT
Temnepatypbl. CBEPXMNPOBOANMOCTb
DNEKTPUYECKMIA TOK B BaKyyMe.
CBOICTBA 3/IEKTPOHHBIX MYYKOB
[MoNynpoBOAHMKN, X COBCTBEHHAA U

MpUMecHasi NPoBOAMMOCTb. CBOICTBa
p—n-nepexopa. MonynpoBoAHNKOBbIE

0.5

14.04.25

15.04.25

21.04.25

22.04.25

28.04.25

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7838

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7ae0

bubnunoteka LIOK

https://m.edsoo0.ru

bnbnuoteka LLIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/
https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c7ae0
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npuoéopsl

DNeKTPUYECKMIA TOK B pacTBOpax u

pacnnasax 31eKTPO/IUTOB. Bubnuoteka LIOK
62 1 29.04.25
DNeKTPoNNTUYeCKas guccoumnauns. https://m.edsoo.ru/ff0c82ba
dnekTponu3
DNeKTPUYECKMIA TOK B rasax.
63 CamocToATENbHbIN \V‘I 1 05.05.35 Bubnuoteka LIOK
HecamoCToATENbHbIV pa3pad. MonHus. https://m.edsoo.ru/ff0c84ae
Mnasma
AneKTpnyeckme NpmubopbI 1
YCTPOICTBA M UX NPaKTUYeCKoe Bubnuoteka LIOK
64 1 06.05.25
npumeHeHwue. MNpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e3omnacHoOCTM
65 O606LaroLLMin YPoK 1 12.05.25 bubnnoteka LIOK
«INeKTpoANHaAMNKa» https://m.edsoo.ru/ff0c88be
66 [MpomeXkyTouHasa aTtTecTauus: 1 13.05.25 bubnunoteka LIOK
NTOroBas KOHTPO/bHaA paboTa S https://m.edsoo.ru/ff0c8a8a
67 III-|OBTOpeHI/Ie pasp,enf 1 19.05.75 Bbubnuoteka LIOK
DNeKTpoANHaAMUKA https://m.edsoo.ru/ff0c8c56
Ob6ob6LyaroLLmin ypok no Temam 10 bubnunoteka LIOK
20.05.2
68 Knacca 1 0.05.25 https://m.edsoo.ru/ff0c8f6c
OBLEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c82ba
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTuyeckue Aara mupposkic
Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[MOCTOSAHHbIE MarHUTbI U UX

1 B3aumogencTeme. MarHuTHoe rnorse. 1 02.09.24 Bubnnoteka LLOK
BekTop MarHUTHOM MHAYKUMW. JTUHWK https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKL MK
MarHuTHoe nose NPoOBOAHMKA C

5 ToKoM. OnbIT 3pcTesa. 1 03.09.24 Bubnnoteka LLOK
B3anmopelcTeue NPoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NaboparopHas paboTta «3yyeHmne 1 1 09.09.24 Bubnnoteka LLOK
MarHMTHOI0 NoNA KaTywKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTB/E MarHMTHOro Nons Ha
NPOBOAHMK C TOKOM. Crna Amnepa.

4 NabopaTopHas pa6c3Ta 1 1 10.09.24 Bubnnoteka LLOK
«WMccnefosaHne fencTeuma https://m.edsoo.ru/ff0c9ac0
MOCTOSAHHOrO MarH1Ta Ha pamky c
TOKOM>»

[elicTB/E MarHMTHOro Nons Ha
BUXKYLLLYHOCA 3apAXKEHHYHO YacTuLly.
5 ACmna);'lu?;eHua. IEa6OTa gvmbl M 1 1 16.09.24 bubnmoreka LIOK
https://m.edsoo.ru/ff0c9df4
JlopeHua. BXxogHast KOHTPObHasA
paboTa

5 DneKTpoMarHUTHasa MHAYKUmMA. MNoToK 1 17.09.24 bubnnoteka LLOK

BEKTOpa MarHMTHoM nHaykumm. 34C https://m.edso00.ru



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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MHAYKLMW. 3aKOH 3/1eKTPOMarH1THOM
NHAYKLMn apages

NaboparopHas paboTta

Bubnmnoteka LLOK
7 «MccnepoBaHuve aBneHNs 23.09.24
A . https://m.edsoo.ru/ff0cal50
3IEKTPOMArHUTHON NHAYKLUUW»
WHAYKTUBHOCTL. HABNeHne
3 caMouHAyKumumn. 34C camoMHAYKLMW. 24.05.24 Bubnnoteka LLOK
3Heprua MarHUTHOrO NONA KaTyLLUKK C o https://m.edsoo.ru/ff0ca600
TOKOM. J/IEKTPOMAarHUTHOE nosne
TexHUYecKme yCTPonCTBa 1 UX
NMPUMEHEHME: MOCTOSAHHbIE MarHuTbI,
bubnmnoteka LLOK
9 3NIEKTPOMArHUTbI, 3NeKTPOABUraTe b, 30.09.24
https://m.edsoo.ru
YCKOPUTENN 31IEMEHTaPHbIX YacTuLl,
NHAYKUMOHHasA neyb
10 O6o6watoLmnin ypok «MarHmTHoe 01.10.24 Bubnnoteka LLOK
none. dNeKTpoOMarH1THas MHAYKLNS» o https://m.edso0.ru/ffOcab82
KoHTponbHas paboTa rno Teme
11 «MarHuTHoe none 07.10.24 bubnmoreka LIOK
' o https://m.edsoo.ru/ff0cad58
JNeKTPOMarHUTHas UHAYKLMSA»
CB00O0OHbIE MEXaHUYECKME
KonebaHus. MapMoHUYecKme BuGnMoTexa LIOK
neénnoTek
12 KonebaHus. YpaBHeHUe 08.10.24
P . https://m.edsoo.ru/ff0caf06
rapMOHUYECKNX KONebaHWiA.
[MpeBpaLLeHne sHeprum
NabopatopHas paboTa
«MccnepoBaHme 3aBUCMMOCTU
13 A 14.10.24 Bubnmnoteka LLOK

nepvofa Masblx KonebaHuin rpysa Ha
HWUTW OT A/IMHbI HATW 1 Maccbl rpy3ax»

https://m.edsoo.ru



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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Koneb6arenbHblil KOHTYP. CBOGOAHbIE
3N1eKTPOMarHUTHble KoniebaHus B

Bubnunoteka LLOK
14 naeaslbHOM KonebaTelbHOM KOHTYpE. 15.10.24
A yp https://m.eds00.ru/ff0ch820
AHaNOrns mexkay MexaHM4ecKuMu
31EKTPOMArHMTHLIMK KonebaHnaMun
dopmyna TomcoHa. 3aKoH
15 coxp a:EHMﬂ AHEPTNN B NAEIbHOM 21.10.24 Bubnmoreka LIOK
P P A o https://m.edsoo.ru/ffOch9c4
KonebaTe/lbHOM KOHTYpe
MpencTaBneHne 0 3aTyxaroLmnx
KonebaHuax. BbiH EHHble
16 MexaHn4yecKune KOIZ;EAaHVIFI Pe3oHaHC 22.10.24 Bubnuoteka LIOK
' ' o https://m.edsoo.ru/ffOcbb86
BbIHY>X€HHble 3M1IEKTPOMarHUTHbIE
KonebaHus
MepemeHHbI TOK. CUHYCOMANbHbIN
nepemMeHHbIA TOK. MOLLIHOCTb
17 negemeHHoro TOKa AII;I/I-'II'I!'II/ITy,CI,Hoe n 04.11.24 bubnmoreka LIOK
o ' o https://m.edsoo.ru/ff0cbd34
[leNCTBYIOLLEE 3HAUYeHMe CU/bl TOKA U
HanpsXXeHns
TpaHcdopmarop. Npon3BoacTeo,
paHckop p-' P A Bubnnoteka LLOK
18 nepegaya n notTpebreHune 05.11.24
. https://m.edsoo0.ru
3NEKTPUYECKOW 3HEPTUK
YCTPOCTBO M MPaKTUYeCcKoe
19 NPYMeHeHne 31IEKTPUYECKOT0 3BOHKaA, 11.11.24 Bubnnoteka LLOK
reHepaTopa NepeMeHHOro TOKa, MHWIA o https://m.edsoo.ru/ff0cc324
afnekTponepeaay
DKONOrnyeckmne pucku npu
NPOV3BOACTBE 3/IEKTPO3IHEPTUN.
20 p )il p p 12.11.24 Bubnmnoteka LLOK

KynbTypa ncnonb3oBaHns
3N1EKTPO3HEPr MK B NOBCEHEBHOIA

https://m.edso0.ru
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XU3HN

MexaHun4yecKure BO/HbI, YCNOBUA
pacnpocTtpaHeHus. MNeprog. CKopoCTb

bubnmnoteka LLOK

21 18.11.24
pacnpocTpaHeHnsa 1 A/MHA BOJHbI. https://m.edsoo.ru/ffOcca54
[MonepeyHble U NPOAObHLIE BOJHbI
99 3BYK. CKOpOCTb 3BYKa. 'POMKOCTb 19.11.24 Bubnnoteka LLOK
3BYKa. BbicoTa TOHa. Temb6p 3ByKa o https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbIE BOJHbI, UX
23 CBOWCTBa N CKOPOCTb. LLikana 25.11.24 bubnmoreka LIOK
P ' o https://m.edsoo.ru/ffOccfe0
3/1IEKTPOMArHMTHbIX BOJH
MpuHLMNbI NoCBA3N U
PYRL, Paa Bubnnoteka LIOK
24 TenesuaeHus. Pa3BuTme cpeacTB 26.11.24
https://m.edsoo.ru
cBA3n. Pagmonokauums
KoHTposnbHas pabota «KonebaHus Bubnnoteka LLOK
25 02.12.24
BOJTHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHre
CBeTa B 0[JHOPOAHOM cpefe. Bubnnoteka LLOK
26 o 03.12.24
TOYeUHbIN NCTOYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHne cBeTa. 3aKOHbI
27 OTpaxXeHusa cBeTa. MNocTpoeHne 09.12.24 bubnmoreka LIOK
P L P o https://m.edsoo.ru/ffOcd4e0
N306paXKeHin B NIOCKOM 3epKasie
MpenomneHwne ceeTa. NonHoe
98 BHYTPeHHee oTpaxkeHue. IpefenbHbIN 10.12.24 Bubnmnoteka LLOK
Yron NosIHOro BHYTPEHHero o https://m.edsoo.ru/ff0cd7f6
OTpaXkeHus
TOpHadA Ta «/13mepeHn
29 NabopaTopHas paboTa «3mepeHune 16.12.24 bubnmnoteka LLOK

nokKasartesid npeaoMaeHna CTekna»

https://m.edsoo.ru/ffOcd67a
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JInH3bl. MocTpoeHne n306paXKeHni B
NnH3e. PopMyna TOHKOMN NNH3bI.

Bubnmoteka LLOK

30 17.12.24
YBenuyeHne NnMH3bl. KOHTponbHasA https://m.edsoo.ru/ffOcddle
pabota 3a 1 nonyrogue
NabopatopHas paboTta Bubnnoteka LLOK
31 «lccnepoBaHme CBOINCTB 23.12.24
N306paXKEHNIN B NNH3aX»
Ancnepcns ceeta. CNOXHbI cocTaB https://m.eds00.ru
6enoro ceeta. LigeT. JTabopaTopHas
32 H PaTop 24.12.24
pabota «HabntogeHne gucnepcumn
cBeTa»
33 NHTepthepeHLms cBeTa. Audpakums 13.01.95 Bubnnoteka LLOK
ceeTa. AnpakuoHHas peLéTka o https://m.edsoo.ru/ffOced22
34 [MonepeyHOCTb CBETOBbLIX BOJH. 14.01.95 Bubnnoteka LLOK
Monspusauus ceeta o https://m.edsoo.ru/ffocf02e
OnTuyeckune NpMGopbI N YCTPOCTBA U
35 PUDOPBIM YCTp 20.01.25
YCNoBusA UxX 6e30MacHOro NPMMeHeHus
["paHnLbl NPUMEHUMOCTM
36 KNaccmuyeckom MexaHuKu. MocTynarbl 91,0125 Bubnnoteka LLOK
creuvanbHoR Teopum o https://m.edsoo.ru/ffocf862
OTHOCUTE/IbHOCTU
OTHOCMTENbHOCTb OAHOBPEMEHHOCTMU.
37 3amep/ieHVe BPeMEHN 1 COKpaLleHne 27.01.25 bubnmoteka LIOK
o https://m.edsoo.ru/ffOcfa42
[JIVIHbI
SHeprus v UMMNyNbLC PENATUBUCTCKOIA
38 l—IaCT‘I)/ILl,bI CBFIBbymaC(E)bI C 3Hepruei un 28.01.25 bubnmoteka LIOK
' o https://m.edsoo.ru/ffocfc68
MMNYNIbCOM. DHEPrUs MoKos
39 KoHTponbHas pabota «OnTuka. 03.02.25 Bubnnoteka LLOK
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OcCHOBbI CneLmansHOM Teopum

https://m.edsoo.ru/ffOcf6f0

OTHOCUTE/IbHOCTU»
®oToHLI. PopmMyna MNnaHKa. SHeprus Bubnnoteka LLOK
40 04.02.25
M UMMYNbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITWE U UCCNeoBaHne BuGnMoTeKa LIOK
. T 10.02.25
4 (poroappexa. OnbiTel A. I https://m.edsoo.ru/ffOcffc4
CtonetoBa
3aKOHbI POTO3((PeKTa. YpaBHEHUE
42 3I7'IHLUTe§)Ha ﬁ(*()i)omaqx;@)ema 11.02.25 bubnmoreka LIOK
an ' R https://m.edso00.ru/ff0d015e
«KpacHas rpaHuua» ¢oToaggekTa
[JasneHune cseta. OnbiThI 1. H. BubnoTeka LIOK
4 Ba. XIMUYeCK ncTeu 17.02.25
3 Neepesa SCKOE AencTane https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckme ycTponcTaa 1
44 NpakTUyeckoe NpuMeHeHue: 18.02.25 Bubnmoteka LLOK
(hOTO3/1IEMEHT, POTOAATUMK, https://m.edsoo.ru
CONHeYyHas baTapes, CBETOANOL,
PelleHKe 3a4a4 N0 TeMe «3NeMEHTbI Bubnnoteka LLOK
45 o 24.02.25
KBaHTOBOW OMTUKN» https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThbI
46 PesepchopAa No paccesHUIO a-4acTuly 25.02.25 bubnmoreka LIOK
' N https://m.edsoo.ru/ff0d091a
MnaHeTapHas MoAenb atoma
Bubnmoteka LLIOK
47 MocTtynatbl Bopa 03.03.25
y P https://m.edsoo.ru/ff0dOafa
3nyyeHve n nornoweHvie GpoToHOB
48 n |/|3|/'|e exope aTOM;JJIc 0 Hc()pro OBH#A 04.03.25 bubnmoreka LIOK
P NEPEXOR o A P o https://m.edsoo.ru/ff0dOafa
3Hepruuv Ha gpyrown. Buabl cnektpos
49 BonHoBble cBOINCTBA YacTuL, BO/HbI 10.03.25 bubnmnoteka LLOK
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ne bpoiinga. KopnyckynspHo-
BO/IHOBOW fyanu3mM. CroHTaHHOe U
BbIHY)XIEHHOE M3/Ty4eHe

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITME PagnoakTUBHOCTU. OnNbIThbI
Pe3epdhopaa no onpeaeneHunto cocTasa
pasnNoaKTUBHOIO U3NYyYEHNA

11.03.25

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

55

CaolicTBa anb(pa-, 6eTa-, raMma-
n3nydeHus. BnnaHme
PafM0aKTUBHOCTM Ha XXMBbIE
OpraHun3mbl

OTKpbITUE NPOTOHA U HETPOHa.
M3oTonbl. Anbha-pacnag.
SNEeKTPOHHbIN 1 NMO3UTPOHHLIN 6eTa-
pacnag. ['amma-nsnyyeHue

SHeprusa cBA3W HYK/IOHOB B Ape.
AaepHble peakunn. HaepHbli
peakTop. Mpo6nembl, NepCreKTUBSI,
9KO0NOrMYecKme acneKTbl SAePHONA
3HepreTnKm

AnemeHTapHble YacTuLbl. OTKpbITUE
no3nTpoHa. MeToAbl HabNAEHNSA U
perncTpalmm anemMeHTapHbIX YacTuL,.
Kpyrnbiii cton «®yHaameHTanbHble
B3aMMogencTaus. EgMHCTBO
(h131YECKON KapTUHbI MUpa»

JTanbl pa3BmuTUA aCTPOHOMUN.
MpuKnagHoe N MMPOBO33pPeHYecKoe
3HayeHne actpoHoMuUK. Bug
3B&3HOro Heba. Co3Be3aus, apKue

17.03.25

18.03.25

24.03.25

25.03.25

07.04.25

Bubnmnoteka LLOK
https://m.edsoo.ru

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1162

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1356

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0e38

Bubnmnoteka LLOK
https://m.edsoo.ru
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3BE3/1bl, NNAHETbI, X BUANMOE
ABWXeHne. ConHeYHas cuctema

56

S7

58

59

60

ConHue. ConHeyHasa akTMBHOCTb.
icTouHuMK sHeprum ConHua 1 3Bé3[

3Bé3/bl, NX OCHOBHbIE
XapaKTepUCTUKN. 3BE3MbI [NaBHOW
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CraproBasi KOHTPOJIbHasi padoTa

OTCYTCTBME OTBETA WU/ HenpaBu/bHbIN 0TBET — 0 6annoB
KpuTepun oueHuBaHus:

0-3 6a110B — OLeHKa 2

4-5 6annoB — oLeHKa 3

6-7 6annoB — oLleHKa 4

8 6annoB — oueHKa 5

BapuaHT 1
No 1. Kakasa (hranyeckas BennMymHa BblumcnseTcs no gopmyne s/ t?
A. CkopocTb. B. MpoiigeHHbI nyTb. B. Bpems I'. YckopeHue. . Macca.
No 2. 3aBMCMMOCTb KOOPAUHATbI ABVXXEHWS MaTepUa/ibHON TOUKM OT BpeMeHW Npy NPAMOVHEHOM
PaBHOMEPHOM [IBVMXKEHWM BbIpaXKaeTcs (POpMY/IoN:

A. X=Xg+Vxt B.y=YotVyt B. y=Xp-Vxt T[.X=Yg

Ne 3. Yemy paBHO U3MeHeHME UMMy bCa Tena, eCn Ha Hero nofeicreoBana cuna 15 H B TedeHnn 5
CeKyHA?

A. 3 Krem/c. B.5Kr em/c. B. 15 Kr ¢ m/c. .75 Kr * m/c.
Ne 4. ABTOMO6Mb Maccol 0,5 T, ABMXKYLLMIACA CO CKOPOCTbIO 72 KM/, 06/1a4aeT KUHETUYECKOM
3Hepruen, paBHoil. ..

A. 100 Ox. B. 10 Ox. B. 100 k. I". 1 MX.
Ne 5. BaroH maccoi 4,5 T, ABMXYLLMIACA CO CKOPOCTbO 8 M/C, CTaNIKMBAETCS C MOKOALMMCS BarOHOM
maccoi 1,5 T. CKopocTb BaroHOB Moc/ie aBTOCLENKN paBHa:

A.2wm/c. B. 4wm/c. B.3m/c. T. 6 mlc.
Ne 6 OnpefenvTte yCKOpeHne aBToMobuns, ecnv ero Macca 2,9 1, cuna taru 650 KH, a KoathpmumeHTt
TpeHua paseH 0, 007.
No 7. Mpwn ByKCMpPOBKe aBTOMOGWNSA BYKCUPHBIA TPOC XeCTKOCTbIo 106 H/M yanuHuncs Ha 2 cM. Yemy
paBHa cuna yrnpyroctu, ¢ KOTOPOI TPOC AelCTBYeT Ha aBTOMOOWL?
Ne 8. B nocnefHIO0 CeKyHAY CBOOOAHOMO NajeHus Teo MPoLLUo NATYH YacTb CBOero nytu. C Kakow
BbICOTbI YMano Teno?

BapwuaHT 2
No 1. Kakasa (pu3nyeckas BesiMynHa BbIYMCNAETCS No popmyre u-t
A. CkopocTsb . b. MpoigeHHbIn nyTb. B. Bpems . YCKopeHue.
Ne 2. 3aBMCMMOCTb CKOPOCTW PaBHOYCKOPEHHOO ABVKEHMSI MaTepPUasibHOM TOUKM OT BPEMEHW
BbIpa)kaeTcs (hopMY/oiA:
A.V=v, b. V=vp+tat B.V=at . V=vp-at
Ne 3. Yemy paBeH MMMNY/bC TeNa Maccoi 2 Kr, ABMXKYLLErocs Co CKOPOCTbO 3 M/C?
A.15Krem/c. B. 6 Krem/c. B. 9 Kr » m/c. I". 18 Kr * m/c.
Ne 4. Teno maccoit 5 Kr, HaxogsLeecs Ha BbicoTe 40 M 06n1afaeT NOTEHUNAIbHOW 3HEPTUEN. ..
A. 200 Ox. B. 2 Ix. B. 2 kx. . 20 k.
No 5. Tenexka Maccoi 2 Kr, ABMXYLLAACA CO CKOPOCTbIO 3 M/C, CTA/IKMBAETCS C HEMOABUXKHOM TEEXKOM
Maccon 4 Kr 1 cuennseTcs ¢ Heil. Yemy paBHa CKOPOCTb 06emX Tenexek nocne B3aumoaencTems?
A.0,5m/c. B. 1 m/c. B. 1,5wm/c. T. 3 m/c.
No 6. YckopeHue aBToMo6MNA paBHo 1,5m/c2 , a ero macca 3,5 T, cuna tarn 750 kH. Onpepenute
KOI(PPULNEHT TPeHWS.
Ne 7. IMpu CTONKHOBEHMU BYX BaroHOB 6Y(hepHbIe MPY>XMHbI XecTKOoCTbo 105 H/M cxxannck Ha 10 cwm.
YemMy paBHa Makc/MasibHasa cunia yrnpyroctu, C KOTOPOI MPY>KMHbI BO3AeCTBOBA/IN Ha BaroH?
Ne 8. Teno cBo604HO NagaeT ¢ BbICOTbI 122,5 M. OnpefennTb NyTb, NPOAEHHbIA TENOM 32 MOCNEAHIOH
CeKyHAy nafeHuns.



Kontpoabnas padora Nel no teme «3aKOHbI MEXAHUKI)

npaBWbHbIN O0TBET — 1 6ann;

OTCYTCTBME OTBETA UM HENPaBU/bHbIN OTBET — 0 6annoB
Kputepumn oueHnBaHNS:

0-5 6an1110B — OLEeHKa 2

6-8 6a110B — OLieHKa 3

9-10 6annoB — oueHKa 4

11-12 6annos — oLeHKa 5

10.

11.

12.

1 BapuanT
Ha napTe NexuT yLI66HI/IK. OTHOCUTENIbHO KaKuX Ten 3Ta KHUra nokontca? OTHOCUTENIbHO KaKuX

LBUXeTCA?
TypucT oboLuen Kpyrioe 03epo, pagunyc Kotoporo 150 M. eMy paBeH MyTb, NPOMAEHHbIN TypucTa?
Teno aswxketca BAonb oc OX. MpoeKums ero CKOPOCTH Vy(t) MEHSETCA MO 3aKOHY,

npuBeLeHHOMY Ha rpaduke. OnpegenuTe NyTb, NPOALEHHbIN v, M/c
Tenom 3a 2 C. 20 1
10 .
I
Maccaxxmp NAeT CO CKOPOCTbI 2 M/C OTHOCUTE/IbHO BaroHa noesfja 0 |
Nno HanpasfeHMIO ero ABuXeHus. CKopoCTb noesfa OTHOCUTENIbHO 1 2 te

3eMn paBHa 54 KM/4. C KaKoI CKOPOCTLHO [ABUXKETCS YeI0BEK OTHOCUTENBHO 3eMIN?

3a Kakoe BpeMsi aBTOMOGW/b, ABUFasiCh C yckopeHueM 0,4 M/c?, yBennumBaeT CBOK CKOPOCTb C 36

KM/Y [0 72 KM/Y?

[nviHa [opoxku ans B3neta camoneta 450 M. KakoBa CKOpOCTb camoneTta npu B3fieTe, eciiv OH

[BUXKETCH paBHOYCKOPeHHO v B3neTaeT Yepes 10 ¢ nocne crapra?

Teno HaunHaeT [BMratbCs M3 Hayasa KOOpPAWHAT BAONb OCU v, M/c A

OX, mpuyeM nNpPOEKLUs CKOPOCTU Vy MEHSETCA C TeYeHUeM *? 4

BPEMEHU MO 3aKOHY, NpMBeAeHHOMY Ha rpaduke. Onpegenvre 34--———---

YCKOpeHwe Tena. 9

Msay nagaeT ¢ BbiCOTbl 80 M. CKO/IbKO BpemMeH A/In/10Ch 1
0

nageHne maya?

OnpefennTe NIMHENHYKO CKOPOCTb Koseca, AnameTp KOTOPOro
40 cm, a nepmnof BpaLleHuns 2 c.

KakoBO LeHTpOCTpeMUTENIbHOE YCKOPEHWMe Moesfa, ABVXKYLLErocs no 3akpyr/ieHuo paguycom
500 ™ co ckopocTbio 90 Km/Y?

CHapsg, BbleTeBWNIA U3 OpyAUs MOA YrIOM K TOPU30OHTY, Haxogunca B noete 8 c. Kakoi
Ham60/IbLLEN BbICOTbI OCTUT CHApPSA?

Teno maccoit 400 r gsuraetcs BLOMb ocu OX, npuyeM Mpoekums
CKOPOCTM Vx MEHSeTCA C TeYEeHUMEeM BPeMEHW [0  3aKOHY,
npuBefeHHOMY Ha  rpaguke. Onpefenute  3HayeHMe  CUNbI,
[EVCTBYHOLLIEN Ha Teno.

>
t, c

(Y W

v, M/c
15

0l




10.

11.

12.

2 BapuaHT

Bo BpemMsi KOHTPO/IbHOV PaboThbl BCE AECATUKIACCHUKM COCPEAOTOHYEHHO PELLatoT 3ajauqu.
MpuBeanTe NPUMEPbI TE/, OTHOCUTENIBHO KOTOPbIX CTAPLUEKNACCHUKMN ABUTatOTCS.

Kakylo TpaekTopuio ABMKEHNSA UMeET JTyHa?

Moe3p AnvHol 560 M, ABMrasicb paBHOMEPHO, NpoLIen MOCT A/iMHoM 640 M 3a 2 MUH. OnpegenuTe

CKOpPOCTb noes3aa.

Mpy ABUXXEHUM MOTOPHOI /TOAKM MO TEUEHUIO PEKU ee CKOPOCTb OTHOCUTENBHO 6epera 10 m/c, a

npwv ABVXXEHMM NPOTUB TeyeHNs 6 M/c. OnpeaennTe CKOPOCTb TEUEHNS PEKK.

CKOMbKO BpeMeHM [J/INTCS pa3roH aBTOMOGWNS, €CAIM OH YBENMYWUA CBOK CKOpocTb OT 15 Mm/c A0

30 m/c, ABurasch ¢ yckopeHuem 0,5 m/c??

Mpu aBapritHOM TOPMOXKEHNI aBTOMOOW/Tb, UMEHOLLMIA HaYa/IbHYH CKOPOCTb 108 KM/Y, ABVXKETCS

C yckopeHuem 5 m/c®. OnpeaennTe TOPMO3HON NyTb aBTOMOGUNS.

Mo rpauKy  3aBUCUMOCTM  MOAYNA  CKOPOCTM  OT  BPEMEHW,
NpeLCTaBNeHHOMY Ha PUCYHKE, OMNpefesninTe YCKOPeHWe MNpSMOIMHENRHO
[BWXKYLLErocs Tefia B MOMEHT BPeMeHU 2 C.

C Kakou BbICOTbI 6bln1 COPOLLEH KaMeHb, eCivi OH Ynas Ha 3emM/i0 Yepes 3
c?

Haiignte yrnosyto ckopocTb 6apabaHa nebefku auvameTpom 16 cm npu
nofbeMe rpysa co ckopoctbto 0,4 m/c.

v, M/c

1234t,c

Koneca asTomobuns, pagmyc Kotoporo 40 cm, MMeeT YrioByK CKopocTb 3 pag/c. Onpegenvre

LLleHTPOCTPEMUTENbHOE YCKOPEHNE KOoNeca.

KameHb, 6pOLLEHHBI MO YrIOM K FOPU30HTY, AOCTUI HabobLUe BbicoTbl 20 M. HalignTe Bpems

noAgbemMa KamHs.
Teno maccor 200 I Ha4yMHaeT TOPMO3NUTL, NMPUYEM MPOEKLNA CKOPOCTU
Vx MEHSIETCA C TeYeHVWEM BpPEMEHW MO 3aKOHY, MNPWBEAEHHOMY Ha
rpaguke. OnpegennTe 3Ha4YeHe TOPMO3ALLEN CUMbI.

v, M/c

15 k-~------ t-



KontpoabHas padora Ne 2 o teme «3aKOHbI COXPaHEHHS B MEXaHUKeE.

npaBWbHbIN O0TBET — 1 6ann;

OTCYTCTBME OTBETA UM HEMpPaBWU/bHbIN OTBET — 0 6ann0B
Kputepumn oueHnBaHNS:

0-3 6a110B — OLeHKa 2

4-5 6an1noB — oueHKa 3

6-7 6annoB — oueHKa 4

8 6annoB — oueHKa 5

BAPHAHT Ne 1

1. OmpenenuTe MMIYJIBC ABTOMOOGUJIS Maccoil 2 T, KOTODPBIH ABMIKETCS

co ckopocTeio 90 KM/4.

2. T'pysoBuk Maccoit 3 T exan co ckopocTbio 60 km/u. ITocie 3arpysku

3. MarepuanbHas TOYKA ABUXKETCHA IO OKPYXKHOCTH C

ero macca yBeauyusack Ha 1 T. C Kakoil CKOPOCTBIO JOJI’KEH BO3-
BpaIaThCs IPY30BHK, YTOOBI €r0 UMIIYJILC OCTAJICA 6e3 u3MeHeHusa?
b,
IIOCTOAHHOM IO MOAYJII0 cKopocThio. Ha pucyHke

YKa3aH HaYaJbHBIH M KOHEUYHBI HMIIYJILC TOYKH.

ITocTpoitiTe BeKTOP U3MEHEHUSA MMITYJbCa.

-

p

4. HenoaBH)KHAasa JIOAKA BMeCTe C HAXOAAUIMMCHA B HEH OXOTHHKOM

umeer maccy 250 Kr. OXOTHHMK BBICTPEJIHBAET M3 OXOTHHUYLEI'O pPy-
Kb B TODM3OHTAJLHOM HamnpaBjleHWM. Kakyi CKODPOCTL IOJIYUYUT
JoAKa mocJjie BeicTpenaa? Macca nyau 8 r, a ee CKOPOCTh IIPH BbLIETe
paBHa 700 m/c.

5. C nomMoipio AUHAMOMETPA, pacojoXeHHoro nox yriaom 30° K ropu-
b

30HTAJILHOH ITOBEPXHOCTH, PABHOMEPHO IlepeMeIalT OpycOK Maccoit
100 r ma paccrosHue, paBHoe 20 cm. Onpezenute paboTy paBHOZEil-
CTBVIOIIIEH BCEX CHJI.

6. Kaxprit U3 ueTnIpex aBurareseit camosera Au-124 («Pycaan») pas-

BuBaeT cuay taAru 230 kH npu ckopoctu 810 xm/u. KakoBa obias
MOIITHOCTDH ABUTATEJIeH?

7. 3emns asuxkerca BoKpyr CosHua co ckopocthio 30 km/c. Onpexnenu-

Te KMHeTHUYecKylo sHepruio 3emau (macca 3emau 5 - 10%* kr).

8. f610K0, BUCALlee HA JAepeBe, HA BbICOTe 3 M 00nazaeT NOTEHIMAJb-

HoOI1 sHeprueii 4,5 II>x. Onpenenure Maccy sA6J0KA.

BapuaHT 2

1. Kamens maccoit 200 r cBo6osHO mazaer B yieabe. Kakum 6yzer uMm-

NyJbC KaMHA 4eped 3 ¢ nojeta? CHUiIoii COMPOTUBIEHUSA BO3AYyXa IIpe-
HeOpeusb.

2. TI'pysoBuk Mmaccoit 3 T exaJs co ckopocThio 72 KM/4. ITocoe 3arpysku

ero Macca yBeauyuiach Ha 1 T. Bo CKOJIbKO pa3 U3MEHUTCA UMITYJILC
rpy30BHKa, €cjii OH OyJeT BO3BpaIaThCA CO CKOPOCThIo 60 Km/u?



3. Ha pucyHke YKa3aH HaYaJbHBI# ¥ KOHEUHBIA MM-
myJabC IyJu, npobuBineir nocky. IlocTpoiiTe Bek- -
TOp U3MEHEeHUs HUMITyJIbCa IIyJIU.

4. C nogku maccoit 200 kr, ABMIKYIeiica CO CKOpocThio 1 M/c, HBIpA-
eT MaJb4MUK Maccoil 50 Kr, ABUrasicb B FOPHM30HTAJbHOM HallpaBJie-
vuu. Kakoil craHer CKOPOCTH JIOAKHU IIOCJIEe IIPBIXKKA MaJIb4uKa, ec-
JU OH IpbIraeT ¢ HOCAa B HaNpaBJeHUM JABUKEHUA JOAKH CO
CKOpPOCTBIO 2 M/c?

5. MasbuUK Be3eT CBOEro Apyra Ha caHKax IO TOPU30HTAJBHOH AOpPO-
re, npukJjgazneiBasg cuiy 60 H. BepeBxka caHOK cocTaBJiseT C ropu-
3oHTaNbl0 yroa 30°. 3a HeKOoTOpoe BpeMs MalJlbYMK COBEPIIUJ Me-
XaHUYeCKylo pabory paBmyio 6000 k. Yemy paBHO npoiifeHHOE

paccToaHue?
6. ABToM0O6OuJIb, uMerowuii maccy 800 xr, TporaeTca ¢ Mecra 4, ABUra-

fiCb PAaBHOYCKOpPEeHHO, mpoxoauT nyTs 20 M 3a Bpema 2 c. Haiiaure
MOIIJHOCTh, KOTOPYIO pa3BUBaeT aBTOMOOUJIb B KOHIlE IIYTH.
7. ®yr6onbHbIA MY oOnamaer KuHeruueckod sHeprueit 20 [k, xorga

JIETUT CO CKOpOCThIO 36 kM/u. OnpeznenuTre Maccy Msda.
8. Ha kakoi BricoTe cUAMT roJyybb, ecau OH obJyiajaeT NMOTEHIMAILHON

sHeprueit 70,4 II»x? Macca ntunsr 400 r.

Kourpoabnasi pa6ora Ne 3 mo teme
«MonekynapHasa ¢pusmnka. OCHOBbl TEPMOAUHAMUKUN Y

npaBU/bHbIN OTBET — 1 6ann;

OTCYTCTBME OTBETA WU/ HEMpaBu/bHbIN 0TBET — 0 6annoB
KpuTepun oueHnBaHus:

0-2 6an110B — OLEeHKa 2

3 6anna — oueHKa 3

4 6anna - oueHKa 4

5 6ann0B — OLeHKa 5

BAPHUAHT Nel.

1.Mpn un3obapHom paclimpeHnn rasa Ha 0,5 m3 emy 6bino nepegaHo 0,3 M Tennotel. Bblumcnute
N3MEHEHME BHYTPEHHEN 3HEPrum rasa, ecnm ero gasneHue pasHo 200 *103Ma.

2.BHYTpeHHAA 3Heprusa Bogopoaa , Haxogdwerocsa npu Temnepatype 400K, coctaensget 900KIx. Kakosa
macca 3Toro rasa?

3.KI 4 tennosoro gsuratensa paseH 45%. Kakyk Temnepatypy MMeeT XONOA4UNbHUK ,eciu Temnepatypa
Harpesatens paBHa 227 °C.

4.Aspoctat 06beMom 600M3 HaroniHeH renvem nof gasneHnem150- 103 Ma. B pe3ynbTaTe COMHEYHOrO
HarpeBa Temneparypa B aspoctate nogHanacb ot 10 °C go 25°C. HackonbKo yBenm4yuiacb BHYTPEHHSAA
3Heprua rasa?

5.TennoBasd mawmnHa nmeet MmakcumasbHoe KI4 50 % .Onpegenvte Temnepatypy X0n04uNbHUKA ,ecu
Temnepatypa HarpesaTens 820 K.



BAPHUAHT Ne2.

I"a3, HaxodswwmiAcs nog aasneHnem 50- 103 Ma , n3obapHo paclumpuncsa Ha 20 1. KakoBo M3MEHEHME ero
BHYTPEHHE 3Heprun, ecnmn oH nonyymn 60 -10 3 Ik TennoTbl? Kak n3ameHunach temneparypa rasa?

2. KaKylo BHYTPEHHIOK 3Hepruto nveet 1 monb renva npu temnepatype  127° C.

Bbluncnute TemnepaTypy Harpesatensi uaeanbHoOi napoBoit mMawuvHbl ¢ KM, paBHbiM 60,8 %, ecnu
Temneparypa xonogunsHuka pasHa 30 °C.

OnpepennTe paboTy paclumpeHre 20 n rasa npy n3obapHom HarpesaHmm ot 400K go 493 K. [aBneHue
rasa 100 kMa.

5. Mpy 130TEPMUYECKOM pacLUMpeHnn ra3 coseplinn paboty , paBHyto 20 K. Kakoe KonmyectBo
Ten0Tbl COOB6LLEHO rasy?

HpOMe)KyTO‘IHaH arrecramus. Hrorosas KOHTPOJIbHasA paﬁoTa

npaBU/bHbINA OTBET — 1 6ann;

OTCYTCTBMWE OTBETA WU/ HenpaBu/bHbIN 0TBET — 0 6annoB
Kputepumn oueHnBaHuS:

Kputepun oLeHBaHMA:

0-10 6annoB — oLeHKa 2

11- 14 6annoB — ouUeHKa 3

15-17 6annos — oueHKa 4

18-21 6annoB — oLeHKa 5

Bapmuanr 1

1. Kakoe 13 yeTblpex NoHATUIA 0603HAYAET (PU3NYECKOE ABNEHNE?
1) monekyna 2) cuna 3) Becbl 4) KUneHue

2. Teno, 6poLLeHHOe BEPTUKA/IbHO BBEPX, AOCTUII0 HanboNbLLE BbICOTbI 10 M 1 ynano Ha 3emto. MyTb,
NPOMAEHHbIA TENIOM, PaBeH
1) 20m 2) 10m 3) 5™ 4) Om

3. MnoT paBHOMEPHO NJILIBET MO PeKe CO CKOPOCTbIO 6 KM/Y. YenoBek ABWKETCA MOMepeK naoTa co
CKOPOCTbIO 8 KM/Y. UeMy paBHa CKOPOCTb YeNOBEKA B CUCTEME OTCYETa, CBA3aHHON C 6eperom?
1) 2 Km/4 2) 7 KM/ 3) 10 KM/4 4) 14 Km/y

4. CKOpOCTb Tena npv NpsiMOSIMHEHOM PaBHOYCKOPEHHOM ABMYXEHUW YBENNUYNIOCHL B 3 pa3a 3a 3 C U
CTas1a paBHOM 9 M/C. YCKOpeHWe Tefa paBHO
1) 1 m/c? 2) 2 m/c? 3) 3m/c” 4) 1,5 m/c?

5. B TpybkKe, 13 KOTOPOW OTKa4aH BO3AyX, C O4HOI 1 TOIA Xe BbICOTbI O4HOBPEMEHHO COpackIBarOTCA
ApobuHKa, Npobka 1 NTnYbe nepo. Kakoe n3 aTux Ten obiCcTpee AOCTUTHET AHa TPYOKN?
1) gpobrHka 2) npobka 3) NTU4be Nepo 4) Bce Tpu Tena AOCTUTHYT AHA TPYOKM O4HOBPEMEHHO
6. 3emns coBepLuaeT 060pOT BOKPYT CBOEN OCK 3a
1) 1yac 2) 1 cytku 3) 1 mecauy 4) 1 rog

7. Ha Teno maccoii m co CTOPOHbI 3emnu, Macca KOTOpoi M, aeiicTByeT cuna mg. -Ha 3emsto o CTOPOHB!
3TOro Tena JencTBYeT cuna, PaBHas
1)0 2)mg 3)Mg 4)-mg

8. lMop feincTBMeM OAMHAKOBOW CUJTbl BE MPYXKMUHbI PACTAHY/IUC: MepBast - Ha 4 ¢M, BTopast --Ha 10 cwm.
YKeCcTKOCTb NepBOW NPY>XNHBI MO OTHOLLEHWNIO K XXECTKOCTW BTOPO NPY>KUHbI
1) 6onbLue B 2,5 pa3a 2) MeHbLLE B 2,5 pasa
3) 6bonbwe HabcM  4) MeHbLUe Ha 6 cMm
9. Teno B6/1M31 NOBEPXHOCTM 3eM/IN HAXOAUTCS B COCTOSHUM HEBECOMOCTW, €C/IY OHO ABWXKETCS ¢
YCKOPEHWEM, PaBHbIM YCKOPEHWIO CBOBOLHOr0 NafileHNs 1 HarnpaBeHHbIM
1) BepPTUKa/IbHO BHU3 2) BEPTUKa/IbHO BBEPX
3) ropv3oHTa/IbHO  4) NOA OCTPbIM YI/IOM K TOPU30HTY

10. Teno maccovi m KnaayT Ha HaK/TOHHYHO MI0CKOCTb C YI/NI0M HaK/IoHa . Koath(puLMEHT TpeHUs paBeH
W. Cuna TpeHus, AencTBytoLas Ha Teno, pasHa U m g Cos a. Teno



1) nokouTcs 2) ABVXKETCA NOZ LAeNCTBUEM FOPU3OHTaIbHON CUNbI
3) CKOMb3UT 4) CKOMb3UT WM MOKOUTCA B 3aBUCMMOCTHY OT Macchl Tefa

11. J1eTeBLUMIA TOPU3OHTA/ILHO CO CKOPOCTbO U MMIACTUANHOBDIN LLIAPUK Maccor m yaapseTcs o
BEPTUKA/IbHYIO CTEHY ¥ NPUNMAeT K Hell. Bpemsa yaapa T. YeMy paBeH MOAY/b CPeAHER Cunbl,
[EeNCTBYIOLLIEN HA CTEHKY BO BpeMs yaapa?
1) -mvu/t 2)0 3)mu/t 4)2mu/T

12.  Tpw BbICTpene 13 NUCTONETA BbIIETAET MY/ MACCOM M CO CKOPOCTLIO U. Kakoi No Mofyno UMnybc
npuobpeTaeT cpa3y nocne BbICTPesia NUCTOET, ecin ero macca B 100 pa3 60/bLUe Macchbl nynm?
1)0 2)mu/100 3)mvuv 4)100mu

13.  KameHb Mmaccoli 0,3 Kr, 6pOLLEHHbIA BEPTUKa/IbHO BBEPX C HEKOTOPOI HavalbHOM CKOPOCTbHO,
[OCTUTHYB BbICOTbI 3 M, ynas 06paTtHO. PaboTa cusbl TAHXECTM 3a BCe Bpems noseta (NpuHATs g = 10
Mm/c®) paBHa
10 0x 2)0,9 Mk 3)9 Mk 4)18 Ox
14. B nto60Vi 3aMKHYTOI CMCTEME Tesl COXpaHseTCs
1) nonHas MexaHWYecKas 3Heprus CUCTeMbI 2) CyMMapHas NoTeHLMaIbHas 3HePrus CUCTEMBI
3) cKopoCTb KaxKAoro Tena 4) MMMy nbC CUCTEMBI
15. Ecnm maccy rpysa yMeHbLNTb B 4 pasa, TO nepuof KonebaHuin rpy- 3a Ha Npy>kuHe
1) yBenmuntca B4 pasa  2) yBennMUMTCA B 2 pasa
3) ymeHbLIMTCA B 2 pa3a  4) yMeHbLUNTCSA B 4 pasa
16. Ecnv onivHa MaTeMaTmMyeckoro MasTHMKa YMeHbLUUTCA 4 pasa, TO Nepuog ero KosnebaHui
1) ysennuntcsa B 2 pasa  2) yMeHbLUATCA B 2 pasa
3) yeenunuutca B 4 paza  4) yMeHbLUMTCA B 4 pa3a

17.  3a Kakylo 4acTb Nnepuoja LLapuK MaTemMaTMyecKoro MasTHUKa NMPOXOAMT NyTb OT CPELHEro
MOJIOXKEeHWS O KpariHero?
1) 1/8 2)1/4 3)1/2 4)1
18. B3anmogenctame Mexxay MoneKyaMn HOCUT XapakTep
1) NpUTSXKEHUSA 2) OTTaNIKMBaHUA 3) MPUTSXEHUA HA Ma/IbIX PACCTOAHUAX, OTTa/IKUBAHUSA - HA 60/bLLNX
4) OTTa/IKMBaHUSA Ha Ma/lbIX PAaCCTOAHUAX, NPUTHKEHNS -Ha 6O/bLUINX

19. Tpem Tenam paBHOI Macchl C YAeNbHbIMM TENIOEMKOCTSAMU C, 2C U 3C COOBLMAN 0ANHAKOBOE
KONMYeCTBO TennoThl. Kakoe 13 aTux Tes HarpeeTcs 40 60/1ee BbICOKOW TeMmnepaTtypbl?
1) nepBoe 2) BTOpoe 3) TpeTbe 4) TemnepaTypbl BCeX Ten 6yayT 0ANHAKOBbI

20. Kakas 13 npuBeAeHHbIX (hOpMYN OMUCbIBAET COCTOSHWNE UAeabHOro rasa?
A. PV=m/M*RT B. P1V1/ T1 = P2V2 / T2
1) o6e popmynbl - 2) Tonbko A 3) ToNbkOo b 4) HK ogHa 13 hopmyn

21. Kakomy npoueccy B neasibHOM rase COOTBETCTBYeT rpatiuk Ha pUCyHKe?
P

oo

T
1) nsoxopHomy  2) nsobapHomy 3) n3otepMmyeckomy 4) aguabatHomy

Bapuanr 2
1, Kakoe 13 YeTbIpex NOHATUIA 0603HaYaeT 13NYECKYHO BENIMUNHY?
1) NyHa 2) xene30 3) macca 4) ucnapeHve
2. Teno, 6poLLeHHOe BEPTUKA/IbHO BBEPX, AOCTUIIO HAMOO0/bLLUEN BbICOTbI 10 M 1 yNnano Ha 3eMi0.
Mogynb nepeMeLLeHns Npu 3TOM paBeH
1)20m 2)I0m 3)6mM 4)0m
3. BepToneT paBHOMEPHO MNOAHNMAETCS BEPTUKaIbHO BBEPX. KakoBa TPaeKTopus ABMXKEHWNS TOUKN Ha
KOHLIe /10nacTu BUHTa BepTo/ieTa B CUCTEME OTCYeTa, CBA3aHHOIN C KOPMYCcOM BepTo/eTa?

1) Touka 2) npsimas
3) OKpY>XHOCTb 4) BUHTOBasA INHUA
4. To rpagnky 3aBUCMMOCTY MOLY/S CKO- um/c,
POCTW OT BPEMEHU, MPeSCTaB/IEHHOMY Ha 94-------m-m-
PUCYHKe, OnpesennTe YyCKopeHue NpsMOINHENHO 6

ABUXYLLIErocs Tena B Mo- 3

v




MEHT BpemeHu 2 C. 0 1 2 3 4tc
1) 2 m/c? 2) 3 m/c? 3) 9 m/c? 4) 27 mic?
5. [py cBOGOAHOM NafeHWM TeNa ero CKopocTb (MPUHATL g = 10 m/c?)
1) 3a NepBytO CEKYHAY YBeNMumBaeTcs Ha 5 m/c, 3a BTopyto—Ha 10 m/c;
2) 3a NepBYyIO CeKyHAYy yBenuumaeTca Ha 10 m/c, 3a BTOpyro — Ha 5 M/c;3)
3a NepBYyto CeKyHAY yBennumBaeTca Ha 10 m/e, 3a BTopyto—Ha 10 m/c;
4) 3a NepByto CeKyHAy yBennumsaeTcsa Ha 10 m/c, 3a BTopyto — Ha 40 m/c;
6. 3emns cosepLUaeT 060poT BoKpyr ConHua 3a
1) 1yac 2) 1 cytkn 3) 1 mecsy, 4) 1 rog

7. Ha pucyHke 1 npefcTasneHbl Harnpas/e- 4

HWA BEKTOPOB CKOPOCTU U U YCKOPEHUS v

a Mava. Kakoe HanpaBieHuii MeeT Bek- 1
TOp paBHOAeNCTBYOLLEN F BCex 13 2
MPeLCTaB/IeHHbIX HAa PUCYHKE 2 Cufl, Npu- a 3
NOXEHHbIX K MAYy? Puc. 1 puc. 2
1)12)2 3)34)4

8. Ha pucyHKe npusefeH rpafuk 3aBucu- F,H

MOCTW MOZLYNS CU/bI YNPYTroCTU OT YANn- 30 o !
HeHWUs NPY>XXUHbI. Yemy paBHa XeCcTKOCTb 20
MPY>XUHbI? 10 L
1) 1 H/m 2) 4 Him 0.1 02 03 xM

3) 9 H/m 4) 100 H/m
9. Ha Teno, HaxopgsLeecs BHYTPW UCKYCCTBEHHOIO CMYTHMKA 3eMu,
1) gelicTByeT cuna NPUTSHXKEHUS K 3emne 2) [e/iCTBYET cua peakLmmn onopbl
3) fencTByeT cuna Apxumeaa 4) He AECTBYIOT HUKaKME CUbI
10.  Ha HakIOHHO NMI0CKOCTYM C YIIOM O K FOPU30HTY NOKOUTCS BPYCOK Maccoit m. Yemy paBeH Moay b
CWU/Tbl TPEHNA, AeNCTBYHOLLEN Ha 6pycoK? (KO3th(hMUMEHT TPEHNSA CKOMbXKEHUS )
1)umg 2)Umgcosa

3)mgsina 4) mgcosa

11. MaTteprasibHas To4Ka Maccoil m paBHOMEPHO ABVIKETCS MO OKPY>KHOCTY pagnyca R o CKOPOCTbIO U.
Uemy paBeH MOAYNb U3MEHEHUNS UMMy bCa 3a MNOIOBUHY Neproaa?
1)0 2)mu 3)2mu 4)2mu/R
12.  CHapsag, neTawmin ropnoHTabHO Co CKopocTbio 200 M/c, pa3pbiBaeTCs Ha [1Ba ONUHAKOBbLIX OCKOJIKa,
OAMH U3 KOTOPbIX NETUT Hasag co ckopocTbto 200 M/c. C Kakoii CKOPOCTbIO NETUT BTOPOI OCKOMOK?
1) 200 m/c 2) 400 m/c 3) 600 m/c 4) 800 m/c
13. PaboTa Kakunx HvKe nepeyuncieHHbIX CUI:
a. CUJIbl TATOTEHUSA 6. CUMbI YNIPYroCTW B. CUJTbl TPEHUS
3aBUCUT OT (POPMbI MyTN?
1) To/1bKO a 2) ToNbKO 6 3) ToNbko B 4) a, 6 U B
14. 3aKOH COXpaHeHUsi UMMNynbca BbINOHAETCH TONbKO
1) BO BHeLLHeM nose Cusbl
2) B 3aMKHYTOI CUCTEME TeN
3) B HEMHepLMa/ibHON cucTeMe OTcyeTa
4) Npv OTCYTCTBUW CUJTbl TPEHUS
15. Ecnn )KecTKOCTb NPYXXMHbI YMEHbLUNTL B 4 pa3a, TO Nepuoj KonebaHnin MasTHUKA
1) yBenuuntcs B 2 pasa  2) yMeHbLUMTCA B 2 pasa
3) yBenmuntca B 4 paza  4) yMeHbLINTCA B 4 pasa
16. Ecnu gnvHa MaTemMaTUyecKoro MasiTH1Ka YBeIMUMTCA B 4 pa3a, TO YacToTa ero KonebaHumi
1) yBenunTcA B 2 pasa  2) yMeHbLUMTCA B 2 pasa
3) yBennumntca B 4 paza  4) yMeHbLUNTCA B 4 pasa
17.  3a Kakyto YacTb nepuofa LWapnkK MaTeMaTyecKoro MasTHMKa NPOXoAUT NyTb OT SIEBOTO KpariHero
MONIOXXEHWS O NPaBOro KpanHero nofoXeHns?
18 2)Y%u 3)¥% 4)1
18. I'py3 Ha HUTK coBepLuaeT CBOOOAHbIE KONlebaHUs MeXay Toukamu 1 1 3. B KakoM NonoXKeHUu rpysa
PaBHOAEMCTBYIOLLAA CU/a paBHa HY/MO?



1) B TOuUKe 2 2)BTOYKax 1n 3
3) BToukaxl, 2,3 4) Hu B OAHOW TOUKe
19. Kakoe fBneHve Hanbonee ybeanTebHO JOKA3bIBAET, YTO MOJIEKY/IbI
BeLL,eCTBa HaXOL4ATCA HAHEKOTOPOM PacCcTOsHUK Apyr OT Apyra?
1) ncnapeHue XUAKoCTN  2) pacLUMpeHue Tena npu HarpesaHnu
3) anhysuns 4) 6pOYHOBCKOE ABMKEHNE
20. Tpw TBepAbIX Tena paBHON Macchl C OAMHAKOBbLIMU HaYa/lbHbIMK TeMnepaTypamu 1
YAENbHbIMU TEMI0EMKOCTAMM C, 2C U 3C MO/yHatoT OANHAKOBOE KOIMYECTBO TEMNJIOThI B
efMHMLY BpeMeHW. Kakoe n3Ten 6bICTpee HarpeeTcs [0 3afaHHOW TeMnepaTtypbl?
1) nepBsoe 2) BTOpOe
3) TpeTbe 4) HarpeBaroTCs OANHAKOBO
21. Kakas 13 NnpuBefeHHbIX HUKe POpMYN CripaBes/1MBa TO/IbKO A4S MAeaIbHOro rasa?
Dp=nkT 2)v=N/Na 3)v=m/M 4) M =myNa



YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

KacbsiHoB B.A.®Pu3mka (6a30BbIi 1 yriy6neHHbI ypoBeHb) 10 Knacce

KacbsiHoB B.A.®Pun3mka (6a30BbIli 1 yriy6neHHbIR ypoBeHb) 11 Knacce

Msikunwes .., byxosues b.b., Cotckunint H.H. noa pegakumein MapgeHTbeBoit H.A.®un3mnka(6a30BbIil 1 Yrny6neHHbI ypoBeHb) 10 Knacc

Msikuwes .., byxoBues b.b., Cotckuin H.H. noa pegakumein MapgeHTbeoit H.A. ®u3nka (6a30Bbiii 1 yrAy6neHHbIR ypoBeHb) 11 Knacc
METOANUYECKHUE MATEPHUAJIBI U151 YYUTEJIS

Caypos HO.A®wu3mka. 10 knacc.ba3oBblil 1 yrny6néHHbIA YpoBHWU. Knaccuyeckuii Kypc. MoypoyHble pa3paboTKn K y4eOHUKY

. A. Makuwesa, b. b. byxosuesa, H. H. Cotckoro

https://cdn.catalog.prosv.ru/attachment/165dcd86c972e53ed58b3211d0d3d415b011db71.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Katanor (lesson.edu.ru)- katanorypokos

http://kvant.mccme.ru/ — HayuHo-nonynspHbIii (HU3MKO-MaTeMaTUyeckunii >xypHan "KeaHT"
https://www.physics-regelman.com/ — O6yuatoLye TpexypoBHeBbIE TECTbI MO (3UKeE: caiiT B.W. PerenbmaHa
http://ifilip.narod.ru/ — MHdopmauyoHHbIe TEXHONOTMY B NPenogaBaHnn GU3NKmM

https://fiz.1sept.ru/ — XXypHan «®usnka» 3patensckoro qoma «epsoe CeHTABPA»

http://class-fizika.ru/ - KNACCI!HAA ®N3NKA

http://seninvg07.narod.ru/004 fiz_lab.htm — NHTepakTVBHbLIE NaGOpPaTOPHbIE PABOTLI U APYrue NoMe3HbIE MaTepUanbl K YpOKyY

http://seninvg07.narod.ru/004 astron.htm — AcTpoHOMUSA UHTEPAKTUBHBIE MPOEKTHI Ha YPOKE
https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC36B38— OTKpbITbIN 6aHK 3afaHuil EIS | dusmka
https://media.prosv.ru/

MeauaTteka (prosv.ru). NeKTPOHHbIe y4ebHMKM B MeamnaTeke. 1000 yUe6HUKOB C MHTEPAKTUBHLIMM 06BEKTAMI 11 YA06HOI HaBUraLye.
IMOXXHO MCMO/b30BaTh Yepe3 CaiT UM MOGUNLHOE NPUMOXKEHKE. OCTYN K 3NeKTPOHHBLIM YYeGHIKaM M3aaTenbCTBa «IpocBeLIeHme.
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