LLIKOJIA 800

ABTOHOMHast HEKOMMep4YecKas obueobpa3oBaTesibHas opraHu3ayus
«Lllkona 800»

PABO4YA{A MPOIrPAMMA

y4ye6HOro npegmeTta
«Pusuka. basoBbi ypoBEHb»

ans obyyarowmxeca 10-11 knaccos



HwxHuin Hosropop 2024



NOACHUTEJIbHASA SAMMNCKA

Mporpamma no ¢uanke 6a30BOr0 YpPOBHS Ha YPOBHE cpegHero o6Luiero
obpasoBaHns pa3paboTaHa Ha OCHOBE MOMOXXEHUA N TPeboBaHUN K peaynsraTam
OCBOEHMS1 OCHOBHOWM 06pasoBaTenibHOMN nporpamMmel, npeactaeneHHbix B PrOC COO,
a Takke C y4étom (begepanbHo paboyert NporpamMmMbl BOCMUTAHUSA W KOHLENUMK
npenopgaBaHus yyebHoro npepgmeta «dusuka» B obpasoBaTefibHbIX OpraHM3aumsx
Poccuiickon ®egepaunn, peanmsyomnx OCHOBHblE 06pa3oBaTefbHble NPOrpamMMbl.

CogepxaHne nporpaMmmbl MO  (U3UKE HanpaeneHO Ha QopMMpoBaHme
€CTeCTBEHHO-Hay4YHOW KapTuHbl Mupa oby4arowmxcs 10-11 knaccos npu obyveHumn nx
dun3nke Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-OEATENIbHOCTHOrO nopxona.
Mporpamma no ¢usmke cootBetcTByeT TpeboBaHmsm GIrOC COO K nnaHupyembiM
JINYHOCTHbIM, MNPegMETHbIM U MeTanpeaMeTHbIM pe3ynbtatam obydeHus, a Takxke
YYUTbIBAET HEOOXOAUMOCTb peanusauun MeXnpegMeTHbIX CBaA3en (U3NKn ¢
€CTECTBEHHO-Hay4HbIMK Y4ebHbIMM npegmMeTamu. B Heiln onpegensitotcsl OCHOBHbIE
uenn mn3yyvyeHus (pusnkKn Ha ypoBHE cpegHero obuiero obpasoBaHus, MiaHupyemble
pes3ynsTaTbl OCBOEHUS Kypca (PU3UKN: JIMYHOCTHblE, MeTanpegMeTHble, NPeaMeETHbIe
(Ha 6a30BOM YpOBHeE).

Mporpamma no uanke BKOYAET: NAaHNpyeMble pe3ynbTaTbl OCBOEHNSA Kypca
dun3nkn Ha 6a30BOM YpPOBHE, B TOM 4uCne nNpegMeTHble pe3ynbratbl MO rogam
0by4yeHns; cogepxkaHme y4ebHoro npegmMeta «dusnka» no rogam oby4eHus.

dnamka Kak Hayka O Haubonee oOLWMX 3aKoHax MNpupogpl, BbICTynas B
KayecTBe y4ebOHOro npegMera B LUKOME, BHOCUT CYLWECTBEHHbIA BKMag B CUCTEMY
3HaHWin 06 oKpy>xatowem Mmupe. LLIKonNbHbIN Kypc (n3nkn — cucteMoobpasyowmn ans
€CTECTBEHHO-HAYYHbIX Y4eOHbIX MPeaMeTOB, NOCKObKY (PN3NYECKME 3aKOHbI fIeXkaT B
OCHOBE TMPOLECCOB W SABAEHUN, W3y4aeMblX XuMuen, ouonornen, Qunanyeckomn
reorpaduen n actpoHomuen. icnonb3oBaHne N akTUBHOE NPUMEHEHne hU3n4ecKnx
3HaHW onpefenseT xapakTep W pas3BuTME pPa3HOOOpa3HbIX TEXHOMOMMN B cdepe
SHEepreTku, TPaHCNopTa, OCBOEHUS KOCMOCA, MOSy4YEHUS HOBbIX MaTtepuanoB C
3ajaHHbIMK cBouCcTBaMuM U apyrux. N3yydeHne u3nKu BHOCUT OCHOBHOW BKNag B
dopmMupoBaHne  €CTeCTBEHHO-HAy4YHOM  KapTuHbl  Mupa  obyvaromxcs, B
hopmMupoBaHNEe YMEHUN NPUMEHSTb Hay4HbIi METOL, NO3HaHWUS NPW BbIMNOHEHUN UM
y4e6HbIX UccnenoBaHuin.

B ocHoBy Kypca usukm pns ypoBHS cpegHero obulero obpasoBaHus
NOSIOXKEH PSA NOen, KOTopble MOXXHO paccMaTpuBaTb Kak NPUHLMMbI €ero MOCTPOEHUS.

Vigess yenoctHocTn. B COOTBETCTBUM C HEN KypC HABMSETCA JIOTNYECKN
3aBepPLUEHHBIM, OH COAEPXMUT Matepuan U3 BCEX pas3fenoB (U3MKKU, BKIKOYAET Kak
BOMPOCHI KNacCU4eCKOn, Tak 1 COBPEMEHHON (PU3UKI.

Vigess reHepanusayumn. B COOTBETCTBMM C HeW Martepuan Kypca (uUsnku
06bennHEH BOKpPYr (hm3ndeckux Teopuin. Begylumm B Kypce sBnaetca hopMmpoBaHue
NPencTaBneHnin O CTPYKTYPHbIX YPOBHSAX MaTtepuin, BELLLECTBE U More.

Vigess rymanutapusaymy. EE peanusaums npepgnofniaraer UCMofb3oBaHue
FYMaHUTapHoOro noteHumana @U3NYeCcKon Hayku, OCMBbICNEHNEe CBA3U pPasBUTUSA
hn3nKM Cc pasBnTNEM OBLLLECTBA, a TakKe C MUPOBO33PEHYECKNMUN, HPABCTBEHHBLIMA 1
3KONorn4ecKMn npobnemamu.



Vipesi npuknagHov HanpasneHHocTy. Kypc unaukn npegnonaraet 3HakOMCTBO
C LUMPOKUM KPYFrOM TEXHUYECKUX N TEXHONMOIMYECKUX MNPUNOXKEHNI N3YYEHHbIX TEOPUIA
N 3aKOHOB.

Vigess oakonorvsaumy peann3yetcsl MOCPEACTBOM BBEAEHUS 3N1EMEHTOB
COAEP>XaHns1, MOCBSLWEHHbBIX 3KONOrMyecknmM npobsiemMam COBPEMEHHOCTU, KOTOpble
CBSI3aHbl C pPa3BUTMEM TEXHUKM W TEXHOMOMMA, a Takxe 06Cy>XOeHus npobnem
pauMoHanbHOro NPUPOAOMNONbL30BaHUSA U 9KONOrMYeckom 6e30MnacHOCTI.

CTep>XHEBbIMM 3fleMeHTaMn Kypca (U3NKKM Ha YPOBHE CpemdHero obLuiero
obpasoBaHusa SABNSOTCS du3ndeckne Teopun (hopmupoBaHne MNPEACTaBEHNA O
CTPYKTYpPE MNOCTPOEHUS (PUn3n4eckon Teopun, ponu ¢yHOaAMEHTaNbHbIX 3aKOHOB U
NPUHLMMNOB B COBPEMEHHbIX MPeAcTaBNeHUsX O Mpupone, rpaHuuax npUMEHUMOCTKU
TEOPUin, ONst ONNCaHNsi ECTECTBEHHO-HAYYHbIX SIBIEHUA U MPOLECCOB).

CUCTEMHO-OEATENBLHOCTHBIN MOAXOA B Kypce (DU3MKK peanu3yeTcst npexae
BCEro 3a CYET OopraHm3aummn 3KCNepUMEHTANIbHOW AeATENbHOCTU obydarowmxcs. Ons
6a30BOro0 ypoOBHSI Kypca (U3NKM — 3TO WUCMONb30BaHME CUCTEMbl (PPOHTaNbHbIX
KPaTKOBPEMEHHbIX 3KCNEPUMEHTOB 1 NabopaTopHbIX paboT, KOTOpbIe B MporpamMme no
dbur3nke o6begMHEHbI B OO CINCOK YYEHNYECKUX MPaKTUYeCKnx paboT. BoigeneHne
B yKa3aHHOM nepeyHe nabopaTtopHbIX paboT, MPOBOAMMBLIX OS5 KOHTPOSSA U OLEHKMW,
OCYLLECTBNSETCA  y4acTHMKamMu  obpasoBaTenbHOro  npouecca  wucxogs U3
OCOBEHHOCTEN MMaHMPOBAHUA W  OCHaWeHus KabuHeta Gusukn. [lpn  aTOM
obecrneymBaeTcs oBnageHne oOy4alWMMUCS YMEHUSMU MNPOBOAUTb KOCBEHHbIE
N3MEPEHNs, WNCCNeqoBaHWUs 3aBUCUMOCTEN (DU3NYECKUX BENMYUH U MNOCTaHOBKY
OMbITOB MO NPOBEPKE MPEenSIOXKEHHbIX MMNOTES.

Bonblioe BHUMaHME yoensieTcs pelleHnto PacHETHbIX M Ka4eCTBEHHbIX 3aaad.
Mpn aToM Anga pacyé€THbIX 3agad NPUOPUTETOM SABASAIOTCA 3adadn C SIBHO 3a4aHHOM
dusnyeckon  Mopesnblo, NO3BOAAOWIME MNPUMEHATb  U3YYEHHbIE  3aKOHbl W
3aKOHOMEPHOCTN KaK U3 OOHOro pasgena Kypca, Tak U MHTErpupysi 3HaHNA N3 pasHbIX
pasfenos. [1ns Ka4eCTBEHHbIX 3a4a4 NPUOPUTETOM SBNSIOTCS 3a4aHMs Ha 0ObsCHEHNE
NpOoTEKaHNA (PU3NYECKUX ABMEHUN N MPOLECCOB B OKPY>KaloLlen XXN3Hu, Tpedyouime
Bbl6opa hU3N4ECKOn MOAENN AN CUTyauun NPakTUKO-OPUEHTUPOBAHHOIO XapakTepa.

B cootBetcTBUM € TpebosaHuamn ®roC COO K martepranbHO-TEXHUYECKOMY
obecrneyeHno y4ebHoOro rnpouecca 6a30Bblil YPOBEHb Kypca (U3VNKM Ha YPOBHE
cpegHero obuwero o6pas3oBaHUs [OMKEH M3yyYaTbCsA B YCNOBUSAX MPEeaMETHOro
KabnHeTa U3VKKU WA B YCNOBUAX WHTErPUPOBAHHONO KabuHeTa npenMeToB
€CTeCTBEHHO-Hay4Horo uukna. B kabunHeTe ©U3MKuU OOMKHO ObiTb Heobxoaumoe
nabopatopHoe 060pynoBaHME A1 BbINOSHEHNS YKa3aHHbIX B NporpaMme no usnke
YYEHNYECKNX MPaKTUHECKNX PaboT U LEMOHCTPaLMOHHOE 060pYyAOBaHME.

LemoHcTpaunoHHoe obopynoBaHue (oOpMUPYeTCs B COOTBETCTBUM C
NPVHUMNOM  MUHMMaNIbHOW  OOCTAaTOYMHOCTM K obecneymBaeT  MOCTaAHOBKY
NnepeyncneHHblXx B nporpamMme Mo @Gu3nke KYEeBbIX AeMOHCTpauun ans
nccnegoBaHns N3y4aemblX  SABNEHUN N MPOLECCOB, IMMUPUYECKUX U
(hbyHAAMEHTaNbHbIX 3aKOHOB, UX TEXHUYECKNX NPUMEHEHNIA.

JlabopatopHoe ob6opynooBaHne AN YYEHUYECKUX MpakTU4ecknx paboTt
dhopMupyeTcs B BUOE TEMATUYECKNX KOMIMIEKTOB N 06ecnevnBaeTcs B pacyéTe 0gHOro
KOMMfiekTa Ha [AByX oby4alowmxcs. TemaTuyeckne KOMMeKTbl JflabopaTopHOro
obopynoBaHUs OO/MKHbl  OblTb  MOCTPOEHbl HA KOMMIEKCHOM  WUCMOMb30BaHUN



aHanoroBsbIX N LNMPOBLIX MPUOOPOB, a TaKXKEe KOMMbIOTEPHbBIX N3MEPUTENbHBLIX CUCTEM
B BMAE LMdpOoBbIX NabopaTopui.

OCHOBHbIMU LEeNAMK N3ydeHnsa pr3nkn B obLemMm obpas3oBaHnn ABASIOTCA:

° dopmMrpoBaHne uHTEpeca W CTPEeMsIeHUs OOy4valolNXCA K HayyYHOMY
N3YYEeHNIO NPUPOAbI, PasBUTME UX UHTENNEKTYaNbHbIX U TBOPYECKNX CMTIOCOBHOCTEN;

° pasBuTMEe MNPEeACTaBfieHWA O  Hay4yHOM  MeTode  MO3HaHuA 1
dhopmMupoBaHMe NccneqoBaTeNlbCKOro OTHOLLIEHNSI K OKPY )KaOLLUM SIBIEHUSAM;

o CbOpMI/IpOBaHVIe Hay4YHOro MMPOBO33PEeHNA KaK pe3yfibtata U3y4eHuns
OCHOB CTPOEHNA MaTepunmn n beH,D,aMGHTaJ'IbeIX 3aKOHOB CbI/ISI/IKI/I;

e  (opmupoBaHNe YMEHUIA OOBACHATb SBMIEHUS C  UCMONb30BaHNEM
hur3nYecKnx 3HaHNI U Hay4HbIX 0OKa3aTeNbCTB;

e  dopMupoBaHNE NpeacTaBfeHnii 0 ponu GU3VKKU NS PasBUTUS OPYruxX
€CTECTBEHHbIX HayK, TEXHVKN 1 TEXHOSNOTUIA.

LocTmxeHne atux uenenn obecrneymBaeTCs pelleHneM cregytowmx 3afad B
npouecce n3yyYeHnsa kypca pusnkn Ha ypoBHe cpefHero obuiero obpasoBaHus:

) nprnobpeTeHne CUCTEMbI 3HaHWN 06 o6LmMX dbursndeckmx
3aKOHOMEPHOCTSX, 3aKOoHax, TeopusX, BKIKOYash MEXaHWKYy, MONEKYNSPHYIO (U3NKY,
3NEKTPOONHAMUKY, KBAHTOBYIO (OU3NKY U dNEeMEHTbl aCTPOMU3UNKN;

° dopmMupoBaHNe YMEHUN MNPUMEHATb TeopeTuMYecKne 3HaHus ans
OODBACHEHUS1 (DU3NYECKUX SBNEHUM B MNpUpoge N gns MNPUHATUS NPaKTUYeCKnX
pPEeLUEHNIN B MOBCEAHEBHOMW XXU3HW;

° OCBOEHME CMOCOOOB pPeLUeHUs pasfnyHbiX 3adady C SIBHO 3adaHHOM
unsnyeckon Mopgenbto, 3agay, noppasyMeBaloLLMX CaMOCTOSITENlbHOe Cco3aaHue
hrsmnyeckon Mogenu, agekBaTHOW YCNOBUSIM 3a4auu;

° nMnoOHNMaHne CbI/ISI/I‘-IeCKI/IX OCHOB 1 nNpunHUKMNOB OENCTBUS TEXHUYECKUX
yCTpOﬁCTB N TEXHOJION'MYECKNX npoueccoB, nX BINAHNA HA OKPY>XaloLyto cpeny;

o oBnageHne MetTogamMmn CamMoCTOATENIbHOIro rjaHnpoBaHusa U rpoeeneHuns
CII)VI3I/I‘-IeCKI/IX OKCrNnepnmeHToB, aHalin3a 1 nHTeprnpetTaumnn I/IH(bOpMaLI,I/II/I, onpepneneHnd
0OCTOBEPHOCTW NOJTy4HEeHHOro pesynbrarta,

e  co3faHve YCNoBui ans pasBUTUS yMeHuin
NPOEKTHO-UCCNEN0BAaTENIbCKON, TBOPHECKOW AEATE/IbBHOCTM.

Ha wusydeHne uamku (6a30Bblli ypOBEHb) Ha YpPOBHE cpeaHero o6Lero
obpasoBaHus oteoanTcs 136 vacos: B 10 knacce — 68 yacos (2 4aca B Hegento), B 11
Knacce — 68 yacosB (2 4aca B Hegento).

Mpepnaraembin B nporpaMmme Mo uU3NKe rnepeyvyeHb NabopaTopHbIX U
NPakTU4ecKnx paboT SABNAETCA pPEeKOMEHAOBaHHbIM, Yy4YUTENb AenaeT Bbl6op
npoBefeHnst nabopaTopHbIX pPaboT M ONbITOB C  YYETOM  MHAUBULYANbHbIX
OCOBEHHOCTEN 0BYHarOLLMXCA.



COLAEPXAHUE OBYYEHUSA
10 KJNIACC

Paspen 1. ®n3uka n metoabl Hay4HOro NO3HaHMUA

dunsmKa — Hayka o npupofe. Hay4yHble MeToObl MO3HAHWS OKPY>XatoLLEero Mmpa.
Ponb akcnepumeHTa M Teopun B Mpouecce MNO3HaHUA NpUpoAbl. DKCNEPUMEHT B
dunsvke.

MopgenvpoBaHne (U3NYECKNX SABAEHUA N NpoLeccoB. HayyHble rMnoTesbl.
dunamyeckne 3aKOHbl U Teopuun. [paHuubl MPUMEHUMOCTU (OU3NYECKUX 3aKOHOB.
MpuHUMN cOOTBETCTBUS.

Ponb n mecto unsnkm B popMUPOBAHUN COBPEMEHHON HAy4YHOW KapTUHBbI
MUpa, B NPaKTU4eCKON OeATeNlbHOCTU ogen.

LemoHcTtpavmn

AHanorosble 1 LMPPOBbIE N3MEPUTENbHbIE MPUOOPbLI, KOMMLIOTEPHbIE OATHUKN.

Pa3pen 2. MexaHuka
Tema 1. KnuHemartuka

MexaHnyeckoe paBmxeHne. OTHOCUTENIBHOCTb MEXAHUYECKOro OBUXKEHMSI.
Cuctema oTc4éTa. TpaekTopusi.

lMepemelyeHne, CKOPOCTb (CpeaHssi CKOPOCTb, MrHOBEHHasi CKOPOCTb) WU
YCKOPEHMEe MaTepuanbHOM TOYKWM, WX MPOEKLUM Ha OCU CUCTEMbl KOOPOUHAT.
CnoxxeHne nepemeLLeHNIA N CNOXXEHNEe CKOPOCTEN.

PaBHOMeEpHOE ” paBHOYCKOPEHHOE MPSAMOIMHENHOE ABMXeHue. [padukm
3aBUCUMOCTUN KOOPAMHAT, CKOPOCTU, YCKOPEHUS, NMyTW U NepeMeLLeHnss MaTepuanbHOm
TOYKN OT BPEMEHMW.

CBobopgHoe nageHune. YcKkopeHne cBob6ogHOro nageHus.

KpuBonuHeiHoe aBmxeHune. [BrxeHne matepuanbHON TOYKK MO OKPY>XKHOCTU
C MOCTOSIHHOM MO MOLY/MO CKOPOCTbI0. YrnoBasi CKOPOCTb, JIMHENHAs CKOPOCTb.
lMNepuopg n yacToTa obpalleHus. LieHTpocTpeMuTenbHoe YCKOpeHe.

TexHnyeckune ycTponcTBa W MPaAKTUYECKOE TMPUMEHEHME: CMUOOMETP,
OBVKEHNEe CHapsOoB, LenHble U PEMEHHbIE NepenaYn.

LemoHcTtpavmn

Mopenb cuctembl OTCHETA, WOCTPAUUSA KMHEMATUYECKUX XapakKTepUCTUK
OBVKEHUS.

MpeobpazoBaHne OBMXXEHUI C NCNONb30BAHNEM NPOCTbIX MEXaHN3MOB.
MageHne Ten B BO3QyXe N B pa3peXXeHHOM NPOCTPaHCTBE.

HabniogeHne pOBWXeHWs Tena, OpOLUEHHOro Mof YoM K FOPU3OHTY WU
FOPU30HTaSILHO.

M3mepeHne ycKopeHusi cBOGOAHOIo nageHus.
HanpaeneHne ckopocTu Npu ABUXKEHNM MO OKPYXXHOCTW.

YueHnueckni akcrnepumeHT, nabopaTopHbIe paboTbl



N3yyeHne HepaBHOMEPHOro [OBWKEHUSI C LeSblo OnpeaesieHnss MrHOBEHHOM
CKOPOCTM.

ViccnepgoBaHne COOTHOLLEHUS MexXay MyTsMKU, MPOWAEHHbIMM TenoMm  3a
nocnefnoBaTtesibHblE PaBHblE NMPOMEXYTKM BPEMEHUN MPY PaBHOYCKOPEHHOM LBVXXEHUN
C Ha4anbHOW CKOPOCTLIO, PABHOW HYSIHO.

M3yyeHne gBuKeHNs wapmrka B BA3KOWN XXULOKOCTU.

N3yyeHune aBmxeHns tena, 6pOoLEHHOro ropU30OHTasbHO.
Tema 2. luHamunka

MpuHunn otHocuTenbHoCTU Mannnes. MNMepBbin 3akoH HbtoToHa. VHepumanbHbie
CUCTEMbI OTCHETA.

Macca Tena. Cuna. MNpuHumn cynepno3uuumn cun. Btopon 3akoH HetoToHa ans
MaTepuanbHON TOUYKN. TpeTui 3aKOH HbloTOHa aNna MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TdaroteHus. Cwuna Tsxkectn. [lepBas  Kocmuyeckas
CKOPOCTb.

Cwuna ynpyroctn. 3akoH lyka. Bec Tena.

TpeHve. Buabl TpeHus (NOKOs, CKONMbXeHus, KadeHus). Cuna TpeHus. Cyxoe
TpeHne. Cuna TPeHUs CKOSIbXXEHUS U cuna TpeHus nokosi. KoadduuuneHT TpeHus.
Cwuna conpoTmneBneHns nNpu OBUXXeHUN Tena B XXUAKOCTU UK rase.

MocTynaTensHOe 1 BpallatenbHoe ABMXKeHe abConTHO TBEPLOro Tena.

MOMEHT cunbl OTHOCUTENBHO OCKM BpaweHus. [lneyo cunbl. Ycnosus
paBHOBECUSA TBEPLOro Tena.

TexHun4yeckne ycTpomcTBa W NpPaKTUYECKoe MPUMEHEHME: MOAWNMHUKNA,
ABVKEHNE NCKYCCTBEHHbIX CMYTHUKOB.

LemoHcTtpavmn

SBneHne nHepuun.

CpaBHeHVe Macc B3aMOLENCTBYOLLNX TeN.

BTopown 3akoH HbtoToHa.

N3mepeHne cun.

CnoxxeHue cun.

3aBUCUMOCTb CUMbl YIPYrocTn oT gedopmaumn.

HeBecomocTb. Bec Tena npun yCcKopeHHOM nNoagbEMe 1 NageHnn.
CpaBHeHne cun TPEHUS MOKOS, KAYEHUS N CKOSNbXXEHUS.
YcnoBus paBHoBecus TBEpAOro Tena. Buabl paBHoBecCKs.
YueHun4veckui akcrnepumeHT, nabopaTopHble paboTbl

N3yyeHmne gBmxeHns 6pycka no HakJIOHHOW MIOCKOCTMW.

NccnepoBaHne 3aBUCUMOCTV CUN YMPYrOCTW, BO3HUKAKOLWIMX B MPYXXUHE ”
pe3nHoBOM o6pa3sLie, oT Ux aedopmaumn.

NccnepoBaHne ycnoBuili  paBHOBecUsi TBEPAOro Tena, WMEKLWEero ocb
BpaLLeHus.



Tema 3. 3aKOHbI COXpaHEeHUs1 B MEXaHUKe

VmnyneC marepuanbHOM TOYKU (Tena), CUCTEMbl MaTepuasibHbIX TOYeEK.
MmnyneCc cunbl U M3MeHeHWe wuMnynbca Tena. 3aKoH COXPaHeHus umnynbca.
PeakTnBHOE OBUXXEHME.

Pa6ota cunbl. MOLWHOCTbL CUnbl.

KuHeTnyeckas oaHeprus marepuanbHOM Toukun. Teopema 06 WU3MEHEeHUN
KUHETUNYECKOW 3HEPrun.

MoTeHunanebHasa aHeprus. MNMoTeHunanbHas aHeprusa ynpyro 4eopMMpoOBaHHON
Npy>XnHbl. [oTeHumanbHas aHeprusa Tena B3y NOBEPXHOCTU 3eMN.

MoTeHuunanbHble N HenoTeHuManbHble cunbl. CBA3b PaboTbl HEMOTEHUMANbHbBIX
CUN C W3MEHEHNEM MEXaHU4YEeCKOW 3HEPrum cuctembl Ten. 3akKOH COXpaHeHus
MEXaHN4YeCKOWN AHEPruun.

Ynpyrue n Heynpyrme CTONKHOBEHMS.

TexHnyeckue ycTponcTBa WM MNpPaKTU4ECKOE MNPUMEHEHME: BOAOMET, KOMEP,
NPY>XVHHbIN NUCTONET, ABWXEHNE PaKET.

LemoHcTpavmn

3aKOH COXpaHeHWst UMNynbCca.

PeakTnBHOE ABWXEHNME.
Mepexon noTeHUMansHOM 3HEPIrUN B KUHETUYECKYIO U 06paTHO.
YueHn4vecku akcrnepumMeHT, 1abopaTopHble paboTbl

N3yyeHne abCoNOTHO Heynpyroro ygapa C MOMOLLbIO ABYX OAMHAKOBbIX
HUTSHbIX MasiTHKOB.

ViccnepoBaHune cBsasn pa6OTbI CWMbl C U3MEHEHNEM MEXaHN4YECKON SHeprnmn
Tesla Ha npnmMepe pacTta>KeHusd pe3nHOBOro XryTa.

Paspen 3. MonekynsipHasa pu3nka n TepmoguHamMmuka
Tema 1. OcCHOBbI MONIEKYJISIPHO-KUHETUYECKOU Teopun

OCHOBHbIE MOMOXEHNSA MONEKYNSAPHO-KUHETUYECKON TEOPUN U UX OMbITHOE
obocHoBaHve. bpoyHoBckoe maBwmxeHue. [Oudpdysnsa. Xapaktep [ABMXKEHUA W
B3aMMOAENCTBUSA YacTuy, BewlecTBa. Mofenn cTpoeHusi ra3oB, XXUOKOCTEN U TBEPObIX
Ten n oObsCHEHME CBOWCTB BeLLecTBa Ha OCHOBe 3TUX mogenen. Macca n pasmepsl
mMonekyrn. KonnyecTtBo BelecTsa. [locTtosiHHaa Asoragpo.

TennoBoe paBHOBecue. Temnepatypa n €€ mamepeHue. LLikana temnepatyp
Llenbcus.

Mogenb ngeanbHoro rada. OCHOBHOE YpaBHEHNE MONEKYNSAPHO-KUHETUYECKON
Teopun unpgeanbHoro rasa. AO6GCoNOTHaAaA Temnepatypa Kak Mepa cpegHen
KUHETMYECKON 3Heprun TennoBOro AOBMXeHMs YacTtuy rasa. Llkana Temnepartyp
KenbBuHa. [a3oBble 3aKoHbl. YpaBHeHne MeHaeneeBa—KnanenpoHa. 3akoH [danstoHa.
M3onpoueccbl B unaeanbHOM rase C MNOCTOSIHHbIM — KONMMYECTBOM  BeLLecTBa.
padunyeckoe npeacTaBneHne N3oNpPoLLECCOB: N30TepMa, n3oxopa, nsobapa.

TexHn4eckne yCTponcTBa W MpakTU4ECKOE MPUMEHEHME: TEPMOMETP,
6apomeTp.

LemoHcTtpaymmn



OnbITbl, [OKasbiBalOWME [OUCKPETHOE CTPOEHME BeLlecTBa, doTtorpadun
MOJEKYST OPraHN4YeCKNX COEANHEHWIA.

OnbiTbl N0 anddy3nm XXNKOCTEN 1 ra3os.
Mopenb 6POYHOBCKOIO ABMXKEHUSI.
Mogenb onbiTa LLITepHa.

OnbIThl, JoKasblBatoLme CyLLECTBOBaHME MEXMONEKYNSIPHOro
B3aMMOAENCTBUS.

Mogenb, NNNrCTpupyroLwas rnpupoany AaBfieHnd ra3da Ha CTeHK cocyna.

OnbITbl, MNNIOCTPUPYOLLME YpPaBHEHME COCTOSIHUS uAeanbHOro rasa,
N30MPOLIECCHI.

YueHn4eckuii akcriepuMeHT, nabopaTopHbie paboTbl

OnpepeneHre mMaccbl BO3fyxa B K/ACCHOW KOMHAaTe Ha OCHOBE U3MEepeHWI
o6bEMma KOMHaTbl, AaBfieHNsi U TemrnepaTypbl BO34yXa B HE.

NccnepoBaHne 3aBUCMMOCTY MeXAy NapamMeTpamiyl COCTOSIHUST Pa3peXXeHHOro
rasa.

Tema 2. OCHOBbI TEPMOJUHAMUKN

TepMmognHammnyeckas cuctema. BHyTpeHHssi aHeprna TepMopMHaAMUYECKOMN
CUCTEMbI M CNOCOObI €€ n3MeHeHnsa. KonmyecTBO TennoTbl U padoTta. BHyTpeHHss
3HEeprna ogHOaTOMHOrO uaeasnibHoOro rasa. Buabl Tennonepena4vn: Ten0NPOBOAHOCTD,
KOHBEKLMS, n3ny4veHne. YaenoHas TennoEMKOCTb BellecTBa. Konn4ecTso TennoTbl Npu
Tennonepegade.

MoHaTne o6 apgmnabatHoM npouecce. [lepBbil 3aKOH TEePMOANHAMUKN.
MpryMmeHeHne nepBOro 3akoHa TepMOAMHAMWMKM K u3onpoueccam. [padunydeckas
NHTepnpeTaums paboTbl rasa.

BTopon 3akoH TepmoanHamukn. HeobpaTtnmMocTb NPOLEeCccoB B Npupoge.

Tennosble MawvHbl. [MpuHUMNLI 4ENCTBUA TENNOBbLIX MaLwvH. Npeobpa3oBaHns
3HeprMm B TenfoBbiX MawnHax. KoadduumeHT nonesHoro QencTBus TensioBou
MawwuHbl. Lukn KapHo n ero KoauuMeHT MONe3Horo AenCTBUsS. DKONormyeckmne
Npo6nemMbl TENNIOIHEPTETUKMN.

TexHu4eckne yCTpoWCTBA W  MpakTUY4ECKOe TMpUMEHEHMEe: gBuratesb
BHYTPEHHEro CropaHunsi, 6bITOBON XONOOUNbHUK, KOHAULNOHEP.

LemoHcTtpavmn

ViamMeHeHne BHYTPEHHEN SHeprun Tena npu COBepPLUEHMUM pPaboTbl: BbiIeT
NPO6KK 13 BYTbIIKM MOA AENCTBMEM CXXATOro BO3Ayxa, HarpesaHne acgupa B naTtyHHOMN
TPpyoKe NyTéM TpeHUs (BUOEOLEMOHCTPALMS).

3mMeHeHWe BHYTPEHHEN aHeprm (Temnepartypsbl) Tena npu Tennonepenaqe.
OnbIT No agnabaTHOMY pacLUMPEHUO BO3ayxa (OnbIT C BO3AYLLUHbIM OrHUBOM).

Mopenn I'IB.pOBOI7I Typ6I/IHbI, aoBuratenida BHyYyTpeHHEero cropaHuna, peaktmBHOIo
aBurartens.

YueHun4veckui akcrnepumMeHT, 1abopaTopHbIe paboTbl



M3mepeHune yoenbHom TenNOEMKOCTMN.

Tema 3. ArperatHbie cOCTOsIHUS BewjecTBa. @a30Bble nepexonbl

MapoobpasoBaHne M KoHgeHcaumd. cnapeHne n kuneHue. AGCONOTHas un
OTHOCUTENbHAsA BMAXHOCTb BoO3gyxa. HacbiweHHbIn nap. YgenbHass TennoTa
napoobpasoBaHns. 3aBNCMOCTb TEMMEPATYPbI KUMEHUS OT OaBEHNS.

Teéppoe Teno. Kpuctannudeckune n amopdHble Tena. AHM30TPOMNNSA CBOWCTB
KpuctannoB. >Xugkue Kpuctannbl. CoBpemeHHble MaTepuanbl. [1naeBneHne wn
Kpuctannmsauus. YoenoHas Tennota nnaeneHus. Cyébnmmauyus.

YpaBHeHne Tennosoro 6anaHca.

TexHn4eckne YyCTpoMCcTBa W MPaAKTUYECKOE TMPUMEHEHMNE: TUrpoMEeTPp W
NCUXPOMETP, KaANIOPUMETP, TEXHONOIMMIN MOMy4YEeHNs COBPEMEHHbIX MaTepunasnos, B TOM
4yncne HaHomaTepuanos, U HAHOTEXHOIOTUN.

LemoHcTpavmn

CBoicTBa HaCbIWEHHbIX NapoB.

KuneHne npn NOHMXEHHOM OaBneHunn.

Cnocobbl U3MePEHNS BNaXXHOCTN.

HabnogeHne HarpeBaHus 1 NAaBneHns KpUCTanIN4ecKoro BeLecTsa.
LeMoHCcTpauns KpucTannos.

YueHun4vecku akcrnepuMeHT, 1abopaTopHble paboTbl

MamepeHne oTHOCUTESIbHOWN BNa>KHOCTU BO3AyXa.

Paspen 4. dnektpoauHaMmumka
Tema 1. OneKTpocraruka

onekTpmzauma Ten. JOnekTpudeckunin 3apsg. [ea Buaa  aneKTpUYecKMx
3apagoB. [1poBOOHMKKW, ANGNEKTPUKN U MOAYNPOBOAHUKN. 3aKOH COXpaHeHUs
3ANEKTPMYECKOro 3apsiaa.

B3anmopenicteme 3apagoB. 3akoH KynoHa. ToYeYHbI aNeKTpUYeCcKnin 3apsag,.
onekTpunyeckoe none.  Hanpsbk€HHOCTb  anekTpudeckoro  nonsa.  [puHumn
Ccynepnosnunn anekTpuyecknx nonen. JIMHNNM HanpPs>XEHHOCTN SNEKTPUYECKOro Nofs.

Pabota cun anektpocTtatndeckoro nons. lNoreHyman. PasHocTb NoTeHUManos.
MpoBoOoHMKM W OWINEKTPUKM B 3neKTpocTaTuyeckoMm none. [dnanektpuyeckas
NPOHNLIAEMOCTb.

ONeKTpoéMKOCTb. KoHaeHcaTop. ONEeKTPOEMKOCTb MAIOCKOrO KOHAeHcaTopa.
DHEepPrns 3aps>XeHHOro KoHgeHcartopa.

TexHn4eckne yCTpoucTBa W MPaKTUYECKOE MPUMEHEHNE: SNEKTPOCKOM,
9NEeKTPOMETP, 3NeKTpocTaTuyeckas 3awmTa, 3a3emMsieHne  dneKkTponpuoéopos,
KOHOEeHcaTop, KONMpoBasibHbIW annapart, CTPYWHbIN NPUHTEP.

LemoHcTpavmn

YCTpPOMNCTBO 1 NPUHLUWN AENCTBUS ANEeKTPOMETpa.

BSB.I/IMOD,GVICTBI/IG Ha3NEeKTPU30BaHHbIX TEJ.
eﬂeKTpI/I‘-IeCKOG nosne 3apsAa>KeHHbIX Ten.

npOBO,D,HI/IKI/I B ANEKTPOCTaTUH4ECKOM MNore.



dnekTpocTaTnyeckas 3awuTa.
[NaneKTpuKn B aNeKTpoCTaTMYECKOM More.

3aBNCUMOCTb  3NIEKTPOEMKOCTM  TMJIOCKOro  KOHAeHcaTtopa OT  nowaan
MNACTUH, PACCTOSHUS MEXY HUMU U ANSNEKTPUYECKON NPOHNLIAEMOCTN.

OHeprusa 3apsiKeHHOro KoHAeHcaropa.
YueHnveckuii akcriepuMmeHT, nabopaTopHbie paboTbl
V3mepeHmne aneKTpoéMKOCTI KoHOgeHcaTopa.

Tema 2. [MoCTOSIHHbIN 3NIEKTPUYECKNN TOK. TOKU B pa3sindHbIX cpegax

ONEeKTPUYECKUN TOK. YCNoBUS CYLLECTBOBAHMS 3NIEKTPUYECKOrO TOKa.
NcTouHukm Toka. Crna Toka. NoCTOsAHHbIN TOK.

HanpsixkeHune. 3akoH Oma gns yyacTka uenm.

OnekTpu4eckoe COonNpoTMBEHNE. YOenbHOe CONpPOTUMBMEHME BeELLECTBa.
MNocnepoBartenbHOe, NapanfienbHoe, CMELLAaHHOE COeaNHEHE NPOBOLHNKOB.

Pabota anekTpudeckoro Toka. 3akoH [pkoyns—fleHua. MowWHOCTb
3NEKTPNYECKOro TOKa.

ONEeKTpoaBMXyLLass cuia N BHYTPEHHEE COMPOTUB/IEHNE WCTOYHMKA TOKa.
3akoH Oma gnst NonNHoOM (3aMKHYTOW) aNeKTpu4ecKon Lenu. KopoTkoe 3amblikaHue.

ONEKTPOHHas NPOBOANMOCTb TBEpPObIX MeTasnnoB. 3aBUCUMOCTb
COMPOTUBSIEHNS METANOB OT TemnepaTypbl. CBEpXNPOBOAMMOCTb.

DNEKTPUYECKUN TOK B Bakyyme. CBONCTBA 31EKTPOHHbIX MY4YKOB.

MonynpoBogHUKN. CobcTBeHHas " npumMmecHas NPOBOANMOCTb
nonynposogHuKoB. CeoncTBa p—n-nepexoga. lNoaynpoBogHMKoBbIE NpUOOPS.I.

ONeKTpn4yeckMn TOK B pacTBopax W  pacnfaBax  3NeKTpOonToB.
dnekTponnTuyeckas guccounaums. dNeKTponmns.

InekTpn4eckmn ToK B rasax. CamocTosiTeflbHbI U HECaMOCTOSTENbHbLIN
paspsg. MonHus. MNnasma.

TexHun4eckne yCTpoucTBa W NPaKTU4YEeCKoe MPUMEHEHNE: aMnepMeTp,
BONLTMETP, pPEeOoCcTaT, WCTOYHUKN TOKa, 3fieKTpoHarpeBaTefibHble  Mpuoopbl,
3NIEKTPOOCBETUTENbHbIE NPUGOPbLI, TEPMOMETP COMPOTUBAEHUS, BaKyyMHbI [MOA,
TEPMUCTOPbI 1 (HOTOPE3UCTOPI, NOAYNPOBOAHNKOBbLIV ANOL, rasbBaHUKA.

LemoHcTtpavmn

MIamepeHne cunbl ToKa 1 Hanpsi>XeHus.

3aBnCMOCTb conpoTtmBneHna unnnHgpn4Yecknx npoBogHNMKOB OT [OJINHbI,
naowaan nonepevyHoro ce4eHnsa n Mmarepuana.

CwmeluaHHoe coegnHeHne npoBOgHNKOB.

I'Ipﬂmoe n3mepeHmne 3J'IeKTp0,D,BI/I)KyLLleI7I cunbl. KOpOTKoe 3aMblKaHNne
ranibBaHN4e€CKOro anemMeHTa n oueHka BHYTpPeHHEro ConpoTneBieHns.

3aBNCUMOCTb CONPOTUBIIEHNSI METANIOB OT TEMMepaTypbl.
MpoBOAMOCTb 3NEKTPONUTOB.
VckpoBoli paspsg 1 NPOBOAMMOCTb BO3ayXa.

O[QHOCTOPOHHSASA NPOBOAMMOCTb Anopa.



YueHnveckuii akcriepuMeHT, nabopaTopHbie paboTbl
M3yyeHne cmelaHHOro coegnHeHns pe3ncTopoB.

I/IsmepeHvle SJ'IeKTpO,D,BI/I)KyLIJ,eM Chnbl NCTOYHMKA TOKa W €ero BHYTPEHHEro
COMpOTUBJIEHNA.

HabniogeHne anekTponusa.

MeXxnpenmeTHble CBA3N

N3yyeHne kypca dpusnkm 6aszosoro ypoBHs B 10 Knacce OCyLeCTBAsSIETCS C
YH4ETOM cofep KaTeNbHbIX MeXNPeaMETHbIX CBA3EN C Kypcamn MaTemMaTuku, 61onormu,
XUMnn, reorpadun 1 TEXHONMOMMW.

MexnipegmeTHble MOHATUS, CBA3aHHble C WN3YYEHMEM METOLAOB Hay4HOro
NO3HaHUSA: sBIeHNe, Hay4YHbIN (PakT, rmnotesa, pusnyeckas Bein4mHa, 3aKoH, Teopus,
HabngeHne, IKCNEPUMEHT, MOgENNPOBaHNEe, Mogesb, U3MepPeEHNE.

Martematuka: peweHne CUCTEMbl ypaBHEHUW, NNHeNHas yHKUMs, napabéona,
runepbona, nx rpadukn 1 CBONCTBA, TPUrOHOMETPUYECKNE (DYHKLMN: CUHYC, KOCUHYC,
TAHreHC, KOTaHreHC, OCHOBHOE TPUIrOHOMETPUYECKOE TOXKOECTBO, BEKTOPbl U WX
NPOEKLMM Ha OCY KOOPOMHAT, ClIOXKEHNE BEKTOPOB.

Guonorus: mexaHnyeckoe OBUXXEHUE B XXUBOW npupone, anddysmnsa, ocmoc,
TENNOOOMEH >KMBbIX OPraHM3MOB (BUAObl Tennonepenadqn, TEnaoBOe pPaBHOBECKE),
3NIEKTPUNYECKNE ABMEHUS B XKMBOW NpUpPoSe.

XuMusi: QUCKPETHOE CTPOEHNE BELLECTBA, CTPOEHNE aTOMOB U MOSIEKYS, MOJSb
BeLLeCTBa, MONApHas Macca, TennoBble CBOWCTBA TBEPAbIX TeN, XXUOKOCTEN U ra3os,
3NIEKTPNYECKNE CBONCTBA METANOB, 3NEKTPONNTUYECKAA Uccoumanms, ranbBaHnKa.

leorpagpus: BnaXXHOCTb BO3[yXa, BETPbI, 6apoMeTp, TEPMOMETP.

TexHonOrns: npeobpasoBaHne OBUXKEHWA C WCMOSIb30BaHNEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, NOLLUUMHMKKN, NCMOMb30BaHNE 3aKOHa COXPaHEeHUs nMmnynbca
B TEXHUKe (pakeTa, BOOOMET 1 Apyrue), ABuratenb BHYTPEHHEro CropaHus, naposas
Typ6uHa, 6bITOBON XONOOUNbHUK, KOHONLWMOHEP, TEXHOMNOMMKN NMOMYy4YEHNST COBPEMEHHbIX
MaTepuanos, B TOM Y/CME HAHOMAaTEPNANoB, 1 HAHOTEXHONMOMMKW, 3fIeKTpocTaTnyecKas
3awmTa, 3a3eMfieHne  aneKTponpubopos, KCepoKc, CTPYWHbIN MPUHTEP,
afleKTpoHarpeBaTefbHble NPUBOPBLI, ANEKTPOOCBETUTESIbHBbIE NPNOOPI, rajfibBaHMKa.

11 KJIACC

Paspen 4. dnektpognHaMmmka
Tema 3. MaruunTHoe nose. SeKTPoMarHUTHas1 UHAYKUNS

MocTosiHHblE MarHuTbl. B3anmogencTame NOCTOSIHHbIX MarHUToB. MarHuTHoe
none. BekTtop MarHuTHOM wHAYKUMKW. [MpuHUMA Cynepno3nuyn MarHWUTHbIX MOnen.
JIMHUM MarHuTHOM nHAaYKUMU. KapTuHa MHWUIA MarHUTHOW UHAYKUMN NOASt MOCTOSIHHbIX
MarHuTOB.

MarHuTHoe nosne NpoBOAHMKA C TOKOM. KapTuHa SIMHWIA UHAYKLUN MarHUTHOIO
nona AJIMHHOMO NPSIMOro MNPOBOAHWKA W 3aMKHYTOrMO KOMbLEBOro MNPOBOAHMKA,
KaTywkun ¢ TokoM. OnbIT DpcTena. Baanmopencrame npoBOgHNKOB C TOKOM.

Cuna AmMnepa, eé Mmofynb 1 HanpasneHne.



Cwuna JlopeHua, eé moaynb 1 HanpaeneHne. [BuKeHne 3apsiKeHHOM YacTuLbl B
OAHOPOAHOM MarHMTHOM nosne. PaboTa cunbl JlopeHua.

SBneHne aneKTPOMarHUTHOM UHAYKUMK. [OTOK BEKTOpA MarHUTHOWN NHOYKLUMW.
DneKkTpoaBMKyLLasa cuna NHAyKumMn. 3aKoH aneKTpoMarHMTHoOM nHaykumm ®apages.

BuxpeBoe anekTpmnyeckoe none. ONEKTPOABMXKYLLASA Ccuna WHOYKUUN B
NPOBOAHNKE, ABVXYLLEMCS NOCTynaTeNbHO B OQHOPOAHOM MarHUTHOM More.

Mpasuno JleHua.

MHOYKTMBHOCTb.  SlBNeHME  camouHAyKuun.  OnekTpoasukyliaa  cuna
CaMOVHAOYKLMW.

OHeprus MarHUTHOrO NONSA KaTyLKN C TOKOM.

OneKTpoMarHMTHoOE nore.

TexHn4eckne yCTPOWCTBA W MPAKTUYECKOE TMPUMEHEHNEe: MOCTOSAHHbIE
MarHuTbl, 3NEKTPOMarHUTbl, JNEKTPOABUraTeNb, YCKOPUTENN 3NEeMEHTapHbIX YacTul,
NHOYKUMOHHAA Nevb.

LemoHcTpavmn

OnbIT OpcTena.

OTKIIOHEHNE 3NEKTPOHHOIO My4Ka MarHUTHbIM MONEM.
JINHUM NHAYKUMN MarHUTHOrO Nons.
Bsanmopgenictesune aByx NpoOBOAHNKOB C TOKOM.

Cuna Amnepa.

Denctene cunbl JlopeHua Ha MOHbI AneKTpoanTa.
SIBneHvne aneKTpoOMarHUTHON NHOYKLAN.

Mpasuno JleHua.

3aBnCMOCTb 3J'IeKTpO,E|,BI/I)KyLLLeI7I Ccunbl MHOYKUMN OT CKOPOCTU WN3MEHEHUA
MarHMTHOIro NOTOKa.

SBneHne caMonHOyKLUNN.

YueHun4veckui akcrnepumMeHT, 1abopaTopHble paboTbl

M3y4yeHne MarHMTHOro nonsi KaTtyLwKy ¢ TOKOM.

ViccnegoBaHue OencTBus NOCTOSHHOIO MarH1MTa Ha PamKy C TOKOM.

ViccnepoBaHune siBneHns SJ'IeKTpOMaFHI/ITHOIZ NMHOYKUNN.

Paspen 5. Kone6aHns n BonHbI
Tema 1. MexaHu4eckune v 3n1eKTpomMarHUTHbIe KosiebaHus

KonebaTtenbHas cucrtema. CBobogHble MeXxaHn4ecKkune KonebaHus.
lapmoHunyeckne konebanus. [lepuop, 4actota, amnaityga uM asa  KonebaHun.
MPY>XUHHBIN  MaATHUK. MaTemMaTMyecKMin MasTHUK. YpaBHEHME TapMOHUYECKUX
konebaHun. MNpeBpalleHne 3aHePrumn Npu rapMoHNYECKuUX KonebaHnsx.

KonebaTenbHbll  KOHTYp. CBOGOAHbIE 3NEKTPOMarHUTHble KonebaHus B
noeanbHOM  KonebaTenbHOM  KOHType. AHanorms Mexpy MeXaHU4ecKumu wn



ANeKTPOMarHnTHoIMN KonebaHuamu. Popmyna TomcoHa. 3aKoH COXpaHeHUs aHepPrun B
ngeanbHOM KosnebaTeslbHOM KOHTYpe.

lMpencTtaBneHve o 3atyxawowmx KonebaHuax. BblHYy>XOeHHble MexaHu4eckue
konebaHus. Pe3oHaHc. BbiHy>XOeHHble aneKTpoMarHUTHble KonebaHus.

lMepemeHHbin  TOK. CuHycompanbHbll  NEepPeMeHHbIi  TOoK.  MowHocCTb
NepemMeHHOro Toka. AMMAUTYAHOE W [OEWCTBYylOLlee 3Ha4eHue Cunbl TokKa W
Hanps>KeHUS.

TpaHcdopmatop. ponsBogcTBo, nNepegadva U NoTpebneHne 3NeKTPUYeCcKoin
SHEeprun. OJKONOrnm4yeckne pUCKNU Npu MNPOU3BOACTBE 3NEKTpoaHeprun. Kynbstypa
NCMNOSIb30BaHNSA NEKTPOIHEPI N B MOBCEAHEBHOM XXUSHN.

TexHn4eckne ycCTpomcTBa U MPAKTUYECKOE MNPUMEHEHNE: SNEKTPUYECKUI
3BOHOK, reHepaTop NepeMeHHOro TOKa, IMHUK 3neKTponepenay.

LemoHcTpavmn

WccnepoBaHne napamMeTpoB KonebareflbHOM CUCTEMbl  (MPY>XKUHHBIA - Un
MaTEMaTUYECKUIN MasTHUK).

HabniogeHne satyxaroLmx KkonebaHum.
ViccnepoBaHne CBOWCTB BbIHY>XXAEHHbIX KOIe6aHWI.
HabniogeHne pe3oHaHca.

CBob6ofHble 3NeKTPOMarHUTHble KofiebaHus.

OcuunnorpamMmmbl (3aBUCUMOCTU CWfbl TOKA U Hanpsi>KeHUs OT BPEeMEHW) Ois
ANEKTPOMarHUTHbIX KonebaHuia.

PesoHaHC npn nocnenosaresibHOM  coeAuHEeHNNn pPe3ncTopa, KaTyLluku
MHOYKTUBHOCTU N KOHOEHCAaTOopa.

Mogenb NMHUK anekTponepenadn.
YueHun4veckui akcrnepumeHT, 1abopaTtopHble paboThl

WccnepoBaHue 3aBUCMMOCTM Mepuofa Manblx konebaHuid rpy3a Ha HUTU OT
ANUHBI HATU 1 MaccCbl rpy3a.

VccnepgoBaHne nepemMeHHOro Toka B Lieny U3 MocneaoBaTe/ibHO COeANHEHHbIX
KOHAEeHcaTopa, KaTyLUKN 1 pe3ncTopa.

Tema 2. MexaHn4yeckune N 3/1eKTPOMarHUTHbIe BOJIHbI

MexaHu4eckne BOMHbI, YycnoBus pacnpoctpaHeHus. [lepuopn. CKopocTb
pacrnpocTpaHeHns W OnMHa BOMHblL.  [lonepeyHble M NPOOONbHbIE  BOJSHbLI.
VNHTepdepeHums n gudpakumna MexaHn4eCKux BOosH.

3BYyK. CKOpoCTb 3BYyKa. [POMKOCTb 3BYyKa. BbicoTa ToHa. Tem6p 3BYKa.

ONEKTPOMAarHUTHbIE BOSHbl. YCNOBUSA WU3NYyYEHUSI 3NEKTPOMArHUTHbIX BOJSIH.
B3anmHaa opueHTauma BektopoB E, B, V B anektpomarHutHOM BonHe. CBouncTBa
3NIEeKTPOMAarHUTHbIX BOJSIH: OTPaXkeHwe, npenomMmneHne, nonspusauus, audpaxkyus,
NHTepdepeHums. CKOpOCTb 3NEKTPOMarHUTHbIX BOJSTH.

Llikana anekTpoMarHUTHbIX BOMH. [NpvMeHeHne aneKTpoOMarHUTHLIX BOSMH B
TEXHNKE U1 ObITy.

MpuHUUNBLI pagmnoceaAsn N TenesngeHns. Paguonokauus.



DNEeKTPOMarHMTHOE 3arpsi3HEHME OKPY>KatoLLEN cpeapl.

TexHnyeckune ycTponcTBa W MPaKTU4ECKOE MPUMEHEHNE: My3blKasSibHble
WHCTPYMEHTbI, YNbTPa3ByKOBasi AMarHOCTMKA B TexHUMKe W MeguunHe, pagap,
paguonpuéMHIK, TeENeBn3op, aHTeHHa, TenedoH, CBY-neyb.

LemoHcTpavmn

O6paszoBaHne 1 pacnpoCcTpaHeHne NonepeYHbIX 1 NPOAOSbHbIX BOSIH.

Konebnowieecs Teno Kak UCTOYHMK 3BYyKa.

HabnogeHne oTpaXkeHnst 1 NPeioMIeHNst MEXaHNYECKUX BOJSIH.
HabnogeHne nHtepdepeHummn n gndpakumm MexaHn4ecknx BOsH.
3BYKOBOW pPe30HaHC.

HabniogeHne cBA3M FPOMKOCTM 3ByKa M BbICOTbl TOHA C aMmnauTygon u
4acToOTON KonebaHu.

NccnepoBaHne CBOMCTB 3MEKTPOMArHUTHbBIX BOJIH: OTPaXkeHue, NpenomsieHune,
nonsipusauusi, oudpakums, MHTepdepeHLUms.

Tema 3. OnTuka

l[eomeTpundeckass ontuka. [lpsiMonuMHENHoOe pacnpocTpaHeHne cBeTa B
ogHopopHown cpefe. Jlyd ceeTa. ToveYHbI UICTOYHUK CBETA.

OTpaxeHune cBeTa. 3akOHbl OTpaXeHusi cBeTa. [1ocTpoeHne n3o6pakeHun B
NJOCKOM 3epKare.

MpenomneHne ceeTa. 3akOHbl NMpesioMneHns ceeta. AGCOMOTHLIN NoKasaTefb
npenomneHns. [lonHoe BHyTpeHHee oOTpaxeHue. [lpedenbHbIn yroa  MNOAHOro
BHYTPEHHErO OTPaXKEHUS.

Oncnepcuns ceeta. CnoxHbii cocTaB 6enoro ceeta. LiBeT.

Cobupatome n paccenBarome nmH3bl. ToHkas nnH3a. PoKycHoe pacCTosHuE
N onTuyeckass cuna TOHKOW NNH3bl. [1OCTPOEHnE nN306paKeHnn B COOMparoLLnX 1
paccenBaroLmx nuH3ax. Popmyna TOHKOW NMH3bI. YBeNn4eHve, gasaemMoe MH30M.

MNpenensl NPUMEHUMOCTN FEOMETPUYECKOWN ONTUKN.

BonHoBas ontuka. NHTepdepeHunsa ceeta. KorepeHTHble NCTOYHNKIW. YCNOBUS
HaGMOOEHUS MAKCUMYMOB M MUHUMYMOB B WHTEP(EPEHUMNOHHOW KapTUHE OT OBYX
CUHa3HbIX KOrePeHTHbIX NCTOYHNKOB.

Onppakumsa ceeta. dndpakumoHHasa pellértka. Ycnosme HabnogeHus rmaBHbIX
MaKC/MYMOB Mpu NageHU MOHOXPOMAaTUYECKOro cBeTa Ha AUMPaKLMOHHYIO PELLUETKY.

Monsipnsaumnsa ceeTa.

TexHn4eckne ycTponcTBa W MNpakTUY4ECKOe MPUMEHEHME: O4YKW, nyna,
doToannapart, NPOEKUNOHHbIA annapart, MUKPOCKOM, TENeCKOor, BOSIOKOHHAsA OMTUKa,
AndpakumMoHHas peLléTka, nonspouna.

LemoHcTpavmn

MpsimonuHenHoe pacnpocTpaHeHne, OTPaXXeHne W npenomieHne CcBeTa.
OnTuyeckne npmnbopsbl.

[MonHoe BHyTpeHHee oTpaxeHne. Mogenb ceeToBoaa.
VccnegoBaHue CBOMCTB U306PaXKeEHNIN B INH3aAX.

Mopgenn mukpockona, Teneckona.



HabnogeHue nHtepdepeHummn caeTa.

HabnogeHvne gudpakuumn ceeta.

HabniogeHne gucnepcun ceeTa.

[Mony4yeHne cnekTpa C NOMOLLbIO NPU3MbI.

lMony4yeHne cnekTpa ¢ NOMOLLBIO ANDPAKLNOHHON PELLETKN.
HabniogeHne nonspusauun ceeTta.

YueHnyeckuii akcriepumeHT, nabopaTopHbie paboTbl
M3mepeHune nokasartens NpenomMneHnsa cTexkna.
VccnegoBaHne CBOMCTB N306paXKeHUn B INH3aAX.
HabniogeHne gucnepcun ceeTa.

Pazpen 6. OcHOBbI cneunanbHON TEOPUN OTHOCUTENBHOCTHN

PaHuLbl NPUMEHMMOCTI KlaCcCUYECKON MexaHuKK. lNocTynaTtbl cneynanbHon
TEopUN OTHOCUTENBbHOCTU: MHBAPUAHTHOCTb MOLYNSi CKOPOCTM CBETa B BaKyyMme,
NPMHUMN OTHOCUTENBHOCTN DUHLUTENHA.

OTHOCUTENBHOCTL OOHOBPEMEHHOCTU. 3aMednieHne BPEMEHUN U COKpalleHne
OJNHBI.

DHEPIUSA N UMNYNbC PENSTUBNUCTCKOWN YacTULbI.

CBsA3b MaccCbl C 3HEPrnen U UMMNyNbCOM PENATUBUCTCKOW YacTuubl. DHEprus
NOKOS.

Paspen 7. KaHToBas hnsmka
Tema 1. dnemeHTbl KBaHTOBOU ONTUKU

®oToHbI. Dopmyna NnaHka cBasm aHeprum hoToHa C ero YaCToToW. JHEPIUS U
NMNYNbC POTOHA.

OTtkpbiTEe N nccnegosaHne dotoadhdekta. Onbitbl A. L CTtonetoBa. 3aKoHbI
doToachhekTa. YpaBHeHne OInHWTENHaA Ans gotoadpdekta. «KpacHas rpaHuiya»
doToahdekTa.

[HaeneHune ceeta. OnbiThl 1. H. Jlebenesa.

XumMmunyeckoe gencTene ceeTa.

TexHun4eckne YyCTpoucTBa W MNpPaKTU4ECKoe MpUMEHEHNE: (OTOSNEMEHT,
dhoToaaTymK, conHevyHas 6atapes, CBeToamoa,.

LemoHcTtpavmn

doToa(phekT Ha yCTaHOBKE C LIMHKOBOW NAAaCTUHON.

ViccnepoBaHne 3akOHOB BHELLUHEro hotoaddeKkTa.
Csetoguog.
ConHe4Has 6aTapes.

Tema 2. CTpoeHune aroma

Mopgenb atoma TomcoHa. OnbiTbl Pe3epdopna no paccesHuio a -4acTul,.
lMnaHeTtapHas mopenb atoma. loctynatbl bopa. NsnyyeHve n nornowieHne OTOHOB
npu Nepexofe atoMa C OQHOro YpPOBHS aHeprun Ha apyron. Bugpl cnektposB. CnekTp
YPOBHEW 3HEPrn atoma Bogopoaa.



BonHoBbie ceonctBa 4actuy. BonHbl ge Bponnsa. KopnycKynspHO-BOMHOBOW
Ayannsm.

CnOHTaHHOE 1 BbIHY>XOEHHOE U3MTy4YeHNe.

TexHn4eckne yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHNE: CrneKTpabHbI
aHanua (CNeKTPOCKO), nasep, KBaHTOBbLIN KOMMbIOTEP.

LemoHcTpavmmn

Mogenb onbita Pesepdopaa.

OnpepgeneHve gnvHbl BOMHbI Nasepa.

HabniogeHne nuHenyaTtbiX CNEKTPOB N3MyYEHNS.
Jasep.

YueHnveckunii akcriepuMmeHT, nabopaTopHbie paboTbl
HabniogeHne nuHenyaToro cnekrpa.

Tema 3. ATomHOe s4p0

OKCNEePUMEHTbI, [AOKa3blBalOLME CMOXHOCTb CTpoeHns sapa. OTKpbITve
pagnoakTueHocTu. OnbiTbl Pesepdopna no onpepeneHnio coctaBa pPagnoakTUBHOMO
nanydveHusi. Ceoncrtea anbga-, 6eta-, ramma-nanyyvyeHus. BnnaHue pagnoakTMBHOCTA
Ha >X1Bble OPraHn3Mbl.

OTkpbITHE npoToHa n HEeNnTpoHa. HyknoHHas Mogenb agpa
lenseHbepra—ViBaHeHKo. 3apsa sapa. Maccosoe uncno sgpa. Msotonbl.
Anba-pacnag. ONEKTPOHHbIN n NO3UTPOHHbIN 6eTa-pacnag.

lamma-unsnyveHne. 3aKoH pagnoakTMBHOIroO pacnaga.

DHeprusa CBs3nN HYKNOHOB B sape. AaepHble cunbl. [leekT macchl agpa.

ApepHble peakuuun. [eneHne n cnHTes sgep.

ApepHbln  peakTop. TepmosigepHbln  cuHTe3. [lpobnembl 1 NepcrneKkTuBbl
SAAEPHON SHEPreTUKN. IKONOrN4eCcKne acnekTbl 40epHON SHEPTrETUKN.

AnemMeHTapHble YacTuupbl. OTKpbITUE NO3UTPOHA.

MeTopgpbl HabnOeHUSA U perncTpaunn aneMeHTapHbIX YacTuL,.

dyHAaMeHTanbHble B3aumoaencTenga. EANHCTBO (pnanyeckon KapTuHbl Mupa.

TexHn4eckne ycTpomcTBa U NPaKTUYeCKoe MNPUMEHEeHne: OO3NMETP, Kamepa
BunbcoHa, sgepHbIn peakTop, atToMHasa 6omba.

LemoHcTtpavmn

CYETUMK NOHU3NPYIOLLNX HaCTUL.

YueHun4veckui akcrnepumMeHT, 1abopaTopHbIe paboTbl
ViccnepgoBaHue TPEKOB YacTuy, (Mo roToBbIM (hoTorpadusim).

Pa3pen 8. dnemeHTbl aCTPOHOMUN U acTPO(PU3UKHU

JTanbl pasBuUTUS acTpoHoMuK. NMpuknagHoe N MUPOBO33PEHYECKOE 3HAYEHNE
acTPOHOMUN.

Bug 3BésgHoro Heba. Co3Besgusi, sipkne 3BE3Abl, NNaHEeTbl, UX BUOUMOE
OBVKEHNE.

ConHe4yHas cuctema.

ConHue. ConHevHass aKTUBHOCTb. WcTouHuk aHeprum ConHua un 3BE3f.
3BE3abl, WX OCHOBHblE XapakTepUCTUKW. [unarpamma «CnekTpasbHblA Krnacc -



CBETUMOCTb». 3BE3[0bl [MaBHOW nocnegoBaTeNibHOCTU. 3aBUCMMOCTb «Macca -—
CBETUMOCTb» ON1s1 3BE3[ MaBHOW nocnegoBaTenbHOCTU. BHyTpeHHee cTpoeHne 3BE3f,.
CoBpeMeHHble MpeacTaBneHns O MpoucxoxxgeHunm u asonounn ConHua u 3BE3f.
OTanbl XXN3HN 3BE3[.

Mneunbin Myt — Hawa [anaktuka. lonoxeHne u gBuxeHne ConHua B
lanakTuke. Tunbl ranaktuk. Paguoranaktukm n kKBasapbl. Y€pHble Oblpbl B dapax
ranakTuK.

BceneHHas. PacwupeHne BceneHHon. 3akoH Xabbna. PasberaHune ranaktuk.
Teopusa bonbluoro B3pbiBa. PennktoBoe nanyyeHune.

MacwTtabHasa cTpykTypa BceneHHon. MeTaranakTtuka.

HepeluéHHble npobnemMbl aCTPOHOMUN.

YyeHnveckne HabnogeHns

HabniogeHns HeBOOPYXEHHbIM Ma30M C UCMOSb30BaHMEM KOMIMbIOTEPHbIX
NPUNOXKEHNIA Os1 onpeneneHnst NooXXeHnst He6eCHbIX OO bEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHbIe co3Be3aust CeBepHOro nonyLapus n Spkmne 3sé3abl.

HabniogeHuns B Teneckon JlyHbl, nnaHeTt, Mne4yHoro MyTtu.

O6o6uwarouee NnoBTopeHne

Ponb Gu3amkm ©n acTpoHOMUNU B  IKOHOMUYECKOW, TEXHOMOMMYECKON,
coumanbHOM N 3TUYECKOW chepax OeATeNbHOCTU YenoBeka, pofb U MecTo (U3NKK 1
aCTPOHOMUN B COBPEMEHHOW HAy4YHOW KapTUHE Mupa, posib (hu3n4eckon Teopuun B
dopmupoBaHUN NpeacTaBneHnin o (PU3NYeCKon KapTUHE Mupa, MecTo (PU3NYECKON
KapTUHbI Mypa B 06LLEM psify COBPEMEHHbIX €CTECTBEHHO-HAY4YHbIX NPEACTABNEHNIA O
npupoae.

MeXxnpeamMmeTHble CBA3U

N3yyeHne kypca dpusnkm 6a3oBoro ypoBHs B 11 Knacce OCyLlecTBAsSieTCs C
YH4ETOM cofep KaTeNbHbIX MeXNPeaMETHbIX CBA3EN C Kypcamn MaTeMaTukun, 61onormu,
XuMnn, reorpaddun n TEXHONOMMN.

MexxnpegmeTHble MoHSATHSI, CBA3AHHblE C W3YYEHWEM METOAOB Hay4HOro
NO3HAHUSA: ABNEHNE, Hay4HbI (haKT, rmnoTesa, puanyeckasl Benn4dmHa, 3akoH, Teopus,
HabnNoAeHNe, aIKCNEPUMEHT, MOOENNPOBaHNE, MOAENb, UBMEPEHME.

Matematuka: pelueHne CUCTEMbl YPaBHEHWI, TPUFOHOMETPUYECKNE (PYHKLMN:
CUHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXOECTBO,
BEKTOPbl N NX MPOEKUUM Ha OCU KOOPAMHAT, CNOXEHWE BEKTOPOB, MPOM3BOAHbLIE
aNeMeHTapHbIX MYHKUNA, NPU3HAKN NOgobust TPEYronbHNUKOB, onpeneneHne nnowanm
NNOCKUX puryp n o6béma Tern.

GEuonorusi: aneKTpuyeckne SIBNEHUS B >XKMBOW npupoae, KonebaTtenbHble
OBV/KEHUS B XXUBOW MNpupode, ONTUYECKUE SIBNEHUSA B XXUBOW npupone, AeNCTBUE
pagnaummn Ha XXnuBble opraHn3mbi.

XvMunsi; CTpOeHMe aTOMOB U MOMEKYN, KpUcTannndeckas CTpPykKTypa TBEpPAbIX
Ten, MexaHn3Mbl 06pa3oBaHNA KPUCTANNIMYECKON PELLETKN, CNEKTPasbHbI aHanns.

[eorpagus: marHuTHble nontoca 3eMnu, 3aneXxn MarHUTHbIX pya, POTOCHEMKA
3eMHOW MOBEPXHOCTU, NPEACKa3aHne 3eMNeTPSACEHUN.

TexHonornsi: nNUHWWM  JneKTporiepefad, reHepaTtop MNEePeMEHHOro TOKa,
anekTpogsuratenb, WHAYKUMOHHas nedb, pajap, PaguonpuémMHUK, Tenesnsop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHBbIN anmnapaT, BOMIOKOHHAA ONTuKa,
COJIHeYHas 6aTapes.



NMIAHUPYEMBDBIE PE3YJIbTATbl OCBOEHUA MNMPOrPAMMbBI MO ®U3UKE HA
YPOBHE CPEAHEIO OBLLEMO O6PA3OBAHUSA

OcBoeHne y4debHoro npeometa «Pusnka» Ha YpPOBHE cpegHero o6Liero
obpasoBaHns (6a30Bbil YPOBEHb) OOMKHO O6ecneynTb AOOCTUXKEHME CREeayHoLmX
NINYHOCTHbIX, METanPEeAMETHbIX 1 MPEAMETHbIX 06pa3oBaTefbHbIX Pe3yNbLTaToB.

JINHMHOCTHDbIE PE3YJIbTATbI

JINYHOCTHbIE pesynbTaTbl OCBOEHUS y4ebHoro npegmMmeTta «dusnka» LOSKHbI
OTpaXaTb TFOTOBHOCTb W  CMOCOBGHOCTbL  O6y4valLMXCS  PYKOBOACTBOBATbLCA
CHOPMNPOBAHHON  BHYTPEHHEN MO3UUMEN  JINYHOCTW, CUCTEMOW  LLEHHOCTHbIX
OpUEHTaUNN, NO3UTUBHbBIX BHYTPEHHUX YOEXXOEHNIN, COOTBETCTBYOLLNX TPAANLNOHHBLIM
LEHHOCTAM POCCUNCKOro oO6LlecTBa, paclUMpPEHNE >XU3HEHHOrO oOrbiTa W onbiTa
OEATENbHOCTU B MpOLECCe peanu3aumy OCHOBHbIX HanpasBAeHWn BOCNUTaTESIbHOW
OEATENbHOCTU, B TOM YMCNE B YacTu:

1) rpa)k[aHCKOro BOCNUTaHUS:

e CHOPMUPOBAHHOCTb MPaXXOAHCKON MO3MLMM OOYyYatoLErocs Kak akTMBHOrO U
OTBETCTBEHHOIO YflIeHa POCCUNCKOro obLLecTBa;

e [pUHATNE TpPagMUMOHHbIX obLLe4enoBe4ecKux YMaHUCTUYECKUNX "
AEMOKPAaTNYECKMX LLEHHOCTEN;

® [OTOBHOCTb BECTW COBMECTHYI LEATENbHOCTb B MHTEpecax rpaxgaHCKoro
obLecTBa, y4acTBOBaTb B CaMOynpasfeHnn B 06pa3oBaTeNbHON OpraHm3aumm;

® yYMEHMe B3aMMOLENCTBOBaTb C CoUManbHbIMM MHCTUTYTAMU B COOTBETCTBUMN C
NX PYHKUNSMU N Ha3HaYeHNEM;

® [OTOBHOCTb K N'yMaHUTapHOWN 1 BOSIOHTEPCKON AEeATENbHOCTY;

2) NaTPMOTNYECKOIro BOCNUTAHUS:
e CHOPMNPOBAHHOCTb POCCUNCKOWN MpaXKgaHCKoON NOEHTUYHOCTIW, NaTPNOTU3MA;
® LIEHHOCTHOE OTHOLWEHNEe K rocydapCTBEHHbIM CUMBOJAM, [OOCTUKEHUSM
POCCUNCKNX YHEHBIX B 06N1acTU OUINKU U TEXHUKM;

3) AyXOBHO-HPaBCTBEHHOIr0 BOCNUTAHUA:

e CchoOpPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, ATUYECKOro NOBEAEHUS;

e CMNOCOGHOCTb OLEHMBaTb CUTyauuio U MNPUHMMATb OCO3HAHHbIE pPeLLeHus,
OPUWEHTUPYSACb HAa MOpPasilbHO-HPABCTBEHHbIE HOPMbI 1 LLIEHHOCTW, B TOM 4Y1CHE B
[AESTENBbHOCTN YYEHOrO;

e OCO3HaHVe NIMYHOro BKNaga B NOCTPOEHNEe YCTONYMBOro GyayLLero;

4) 3CTETUYECKOr0 BOCMUTAHUSA:
3CTETUYECKOE OTHOLLEHNE K MUPY, BKJIOHAs 3CTETUKY Hay4yHOro TBOPYECTBa,
npucyLLero pranyeckon Hayke;

5) TpyaoBOro BOCNUTaHuS:
e VHTEpeCc K pasnnyHbiM cdepam npodeccuoHanbHON OesTeNlbHOCTU, B TOM
4Yncne CBA3aHHbIM C (PU3NKOM U TEXHUKOW, YMEHME cOoBepLlaTb OCO3HaHHbIN



BblOOp Oyayulen npodeccun 1 peann3oBbiBaTb COOCTBEHHbIE >XWU3HEHHbIE
nnaHbl;

FOTOBHOCTb U CMOCOBHOCTL K 06pa3oBaHni0 M caMoobpasoBaHuio B 06nacTu
hU3NKM Ha NPOTSIKEHUN BCEWN XKN3HW;

6) 3KONOrn4ecKoro BOCNUTaHus:

C(hOPMMPOBAHHOCTb  3KOMOMMYECKOW  KYNbTYpbl, OCO3HaHWe Mo6anbHOro
XapakTepa 9KONorn4eckmx npoodnewm;

NfaHMpoBaHMe N OCYLLECTBIIEHNE AENCTBUN B OKPY>KatoLLen Cpefe Ha OCHOBE
3HaHWA Lenen yCTon4mBoro pasBuTus 4enoBeyecTBa;

pacLuMpeHne onbiTa AEATENbHOCTN 3KOIOMMYECKON HanpaBieHHOCTN Ha OCHOBE
NMEIOLLINXCA 3HAHUN MO (PU3UKE;

7) LEHHOCTU Hay4YHOIO NO3HAHUS:

ChOPMMPOBAHHOCTb  MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO pasBuUTHs (h3N4ECKON HayKu;

OCO3HaHME LEHHOCTM Hay4HOl [esTeNbHOCTW, FOTOBHOCTb B MpoLlecce
N3y4yeHnss (HU3MKNU  OCYLLECTBNATb MPOEKTHYID U UCCNeaoBaTeNlbCKyto
LAEeATeNbHOCTb MHOMBUAYaNbHO U B rpynne.

METANPEAOAMETHbDIE PE3YJIbTATbI

Mo3HaBaTenbHble yHUBepcarnbHble y4e6Hble AeCTBUS
Ba3oBble nornyeckue AenNcTBuUs:

caMOoCTOATENIbHO dopmynuposaTtb " akTyanuaupoBaTb  npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

onpenensATb Uenn [esaTenbHOCTW, 3adaBaTb MapameTpbl UM KpUTEPUN UX
OOCTUXEHWS;

BbISIBNISITb 3aKOHOMEPHOCTU 1 NPOTUBOPEYNsi B paccMaTpuBaeMblx (hrsnyHecknx
ABNEHUSAX;

paspabaTtbiBaTb MNnaH peLleHns NpobriemMbl C YY4ETOM aHanmsa MMEeOLLNXCS
mMaTtepuasbHbIX 1 HeMaTepuasbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHNBATb COOTBETCTBUE PE3YNbLTATOB
LiensiM, OLieHMBAaTb PUCKWN NOCNEACTBUIA AeATENbHOCTY;

KOOPAMHMPOBATb U BbINOJNHATL PaboTy B YCIOBUSIX peanbHOro, BUPTYaslbHOMO 1
KOMOVHMPOBAHHOIO B3aUMOLAENCTBIS;

pas3BMBaTb KpeaTUBHOE MbILLSIEHME NPU PELLEHNN XKU3HEHHbIX Npobnem.

BasoBble nuccnepgoBarenbckue 4eNCTBUSA:

BNageTb Hay4yHOM TEPMUHOMOMMEN, KIOYEBLIMU MOHATUAMU U MeToAamm
(PU3NYECKON HayKu;
BNafeTb HaBblkaMy y4eOHO-MCCNeqoBaTeNbCKoNn U NMPOEKTHON AEATENbHOCTU B
obnacTtn U3NKN, CNOCOBHOCTHLIO M MOTOBHOCTLIO K CAMOCTOATENIbHOMY MOUCKY
METOAOB pelleHns 3aay (hU3NYECKOro cogep XxaHnsi, NPUMEHEHNIO PasnnYHbIX
METOA0B MNO3HAHNS;



BNageTb BuaaMy OESTENbHOCTM MO MOMYYEHWO HOBOMO  3HaHWs, €ro
NHTepnpeTauun, npeobpasoBaHNio 1 MPUMEHEHUID B PasfinyHbIX YYeOHbIX
cuUTyaumsx, B TOM Yncie Npy co3aaHun y4ebHbIX NMPOEKTOB B 0651acTh (DU3UNKUY;
BbISIBNISATb  MPUYUHHO-CNEACTBEHHbIE CBA3W U aKTyanuaupoBaTb 3agady,
BblABUraTb MMNoTesdy e€ pelueHusl, HaXoauTb apryMeHTbl N1 JoKa3aTenbCcTBa
CBOWX YTBEPXXAEHWIA, 3adaBaTb NapaMeTpbl 1 KPUTEPUN PELLEHNS;
aHanM3npoBaTb MOyYeHHbIE B XOAE PELUeHMs 3aaayn pesynsTaTbl, KpUTUYECKN
OLEeHMBAaTb UX JOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHMNE B HOBbIX YCOBUSIX;
ctaBuTb U opMynMpoBaTb COOGCTBEHHble 3agadn B o6pa3oBaTenbHON
AESTENBbHOCTW, B TOM YMCHE NpU U3yHeHnn hUsnKu;

AaBaTb OLEHKY HOBbIM CUTYyauUMsiM, OLLeHNBaTb NPUOBPETEHHbIN OMbIT;

YMETb MNEPEHOCUMTb 3HaHMs Mo U3NKe B MNpakTudeckyto obnacTb
XKN3HEOEATENbHOCTY;

YMETb UHTErpMPOBaThb 3HaHNS N3 PasHbIX MPeOMETHbIX o6nacTe;

BblABUraTb HOBbIE NAeW, NpeanaraTb OpuUrnHasibHble NOAXoAbl U PELUEHUS;
CTaBWTb NPOGAEeMbl U 3a4a4u, [oMyCcKaloLLme ansTepHaTUBHbIE PELLEHUSI.

Pa6ota ¢ nHcgopmauyumen:

BNafeTb HaBblkaMy MNOMyYeHUs WHgopmMauun GU3NYECKOrO COoAepXXaHust 13
MCTOYHUKOB pasHbIX TWUMOB, CaMOCTOATENbHO OCYLLECTBMATb MOWUCK, aHanms,
cucTemMaTusaumto U MHTepnpeTauuio nHpopmMaunn pasnnyHbiX BUOOB U OpM
npencTaBneHunss;

OLEeHMBaTb 4OCTOBEPHOCTb MHhopMauuu;

MCNONb30BaTb CPEACTBA UH(POPMALMOHHBLIX N KOMMYHUKALMOHHBIX TEXHOMOMNI
B PELUEHUN KOrHUTUBHbLIX, KOMMYHUKATUBHbIX W OPraHn3auuoHHbIX 3afad C
cobnogeHnemMm TpeboBaHNN 3ProHOMUKK, TEXHUKN 6e30MacHOCTWN, TUMUEHbI,
pecypcocbepexxeHnsi, NPaBoOBbIX W 3TUYECKUX HOPM, HOPM MHEOPMALMOHHOWN
6e30nacHoCTY;

co3paBaTb TEKCTbl (DU3NYECKOrO copepXXaHus B pas3nuyHbix cdopmartax c
Y4ETOM  Ha3HayeHuss WHgopMauMm W Leneson ayautopun, Bblbupas
onTMMarnbHyo (hOpMy NPEnCcTaBneHns U BU3yanuaauunu.

KomMmmyHUKaTuBHbIE YyHUBEpCalsbHble y4ebHble neucTBus:

OCYLLECTBNATb O6LLEHME Ha YpoKax (DU3NKK 1 BO BHEYPOUHOW AEATENBHOCTY;
pacno3HaBaTb NPeAnoOChITKU KOHMANKTHbLIX CUTyauun n cMardatb KOHONKTI;
PasBEPHYTO M NOMMYHO M3naraTb CBOK TOYKY 3PEHMS C UCMNONb30BaHUEM
S3bIKOBbIX CPEACTB;

NOHMMAaTb W WCMNONb30BaTb MNPEMMyLLECTBA KOMaHOHOW W WHAMBUAYaNbHOW
paboThbl;

BblbMpaTb TemMaTuKy M MEeToAbl COBMECTHbIX AENCTBUA C YYETOM OOLMX
NHTEPECOB N BOSMOXKHOCTEN KaXKA0ro YseHa KOeKT1Ba,;

npvHUMaTb  UEeNM  COBMECTHOMW  OEeATENbHOCTW,  OpraHuM3oBbiBaTb U
KOOPAMHMPOBaTb AENCTBUSA MO €€ OOCTUMIXKEHUID: COCTaBNATb MfaH OencTBUn,
pacnpenenaTb poan € Y4ETOM MHEHUA Y4aCTHUKOB, OOCyXXAaTb pe3ynbraTtbl
COBMECTHOW paboThl;

OLEeHMBaTb Ka4eCTBO CBOEro BKa[a M KaXXAoro y4acTHMKa KOMaHabl B 0OLWmi
pesynsTaTt No pa3paboTaHHbIM KPUTEPUSM;



npegnaratb HOBblE TMPOEKTbl, oOuUeHunBaTtb wnaenm C no3nunnm HOBU3HbI,
OpPUrMHaNbHOCTHN, I'IpaKTI/I‘-IeCKOI7I 3Ha4YNMOCTN;

OCyllecTBNndATb NO3UTUBHOE  CTpatern4eckoe noeegeHmne B Pa3/iINyHbIX
cuTyauunax, nposiBiATb TBOPYECTBO U Boo6pa>KeH|/|e, ObITb MHULMATNBHbIM.

PerynsiTuBHble yHuBepcarsbHble y4eOHble AeCcTBUs
CamoopraHusauus:

CaMOCTOSATENMbHO OCYLUECTBNATb MO3HaBaTENbHYIO AEATEeNbHOCTb B 06nacTtu
MDU3NKN 1N aCTPOHOMUW, BbISBAATb MPOGMAeMbl, CTaBUTb U OpPMyInMpoBaThb
COOCTBEHHbIE 3aa4u;

CaMOCTOSATENMbHO COCTaBNATb MfaH pPEeLUeHUs PacYETHbIX U KadeCTBEHHbIX
3a0ad, nnaH BbIMNOIHEHUSI MPaKTUYEeCKONW paboTbl C YYETOM UMEOLLMXCA
pecypcoB, COOCTBEHHbIX BOSMOXXHOCTEN N NPEANOYTEHNI;

AaBaTb OLEHKY HOBbIM CUTYyaUUsiM;

pacLUMpsATb paMKu y4e6HOro npegMeTa Ha OCHOBE JINYHbIX NPEANOYTEHNI;
Aenatb OCO3HaHHbLIM  BbIOOP, aprymeHTupoBaTb ero, 6paTb Ha cebs
OTBETCTBEHHOCTL 3a PELLEHNE;

oueHMBaTb MPUOBPETEHHLIN OMbIT;

cnoco6cTBOBaTb (POPMUPOBAHNIO N MPOSBAEHNIO SpYANLUN B 061aCTh (OU3NKMN,
NOCTOSIHHO MOBbILLATbL CBON 06pa3oBaTeNbHbIN U KYSIbTYPHbLIA YPOBEHD.

CaMOKOHTPOJib, SMOLUOHAJIbHbIN UHTENNEKT:

[aBaTb OLEHKY HOBbIM CUTyaLusiM, BHOCUTb KOPPEKTUBbl B [AESATENbHOCTb,
OLEeHMBaTb COOTBETCTBIE PE3YNLTATOB LENSM;

BNafeTb HaBblkaMy No3HaBaTeNbHOW pedekcn Kak 0CO3HaHNsS coBepLlaeMblx
[AENCTBUIA N MbICIUTENbHBIX NPOLECCOB, NX Pe3YyNbTaToB U OCHOBaHWIA;
ncnonb3oBaTtb NPUEMbI pednekcun AN OUEHKU cuTyauun, Bblibopa BepHOro
peLleHns;

YMETb OLEHMBATb PUCKNW U CBOEBPEMEHHO MPUVHUMATbL PEeLUeHUss Mo  UX
CHVKEHWIO;

NpVHUMaTb MOTVBbI UM aprymMeHTbl ApPYyrMX Mpu aHanmse pesynsratoB
AeSTENbHOCTY;

NpvHUMaTb cebsi, MoHMMas CBOM HEQOCTATKN U JOCTOUHCTBA;

NpYHUMaTb MOTMBbI U aprymMeHTbl [APYyrMX Mpu aHanmse pesynsratoB
[AeSTENbHOCTY;

Npu3HaBaTb CBOE NpaBo 1 NPaBo APYrMX Ha OLNGKN.

B npouecce OOoCTMXXEHUNA JINYHOCTHbIX pe3ysibTaTtoOB OCBOEHUA MporpamMmbl Mo

dusnke Ona  ypoBHA  cpegHero  obuwero obpasoBaHusA Yy oBy4aromxcsa
COBEPLUEHCTBYETCA 3MOLMOHASbHbIN WHTENNEKT, npegnonaratowmmn
CchOpMMPOBAHHOCTb:

CaMOCO3HaHu1s, BKJ/IOYaloLWEero CrnocobHOCTb MOHMMAaTb CBOE 3MOLMOHaNbHOEe
COCTOSIHME, BUWAETb HanpasneHus pas3BUTUS COOBCTBEHHOWN 3MOLMOHANbHOM
cepebl, 6bITb YBEPEHHBLIM B CEOE;

CaMoperynmpoBaHnsl, BKJIHOYAKOLWEro CaMOKOHTPOSb, YMeHWe nNpUHUMaTh
OTBETCTBEHHOCTb 3a CBOE roBefeHne, CrnocoOHOCTb afanTupoBaTbCs K
3MOUMNOHAaNbHbIM U3MEHEHUAM U NPOSABNATL MMOKOCTb, OblTb OTKPbITbIM HOBOMY;



BHYTPEHHEN MOTMBALMW, BKIIOYAIOLWEN CTPEMIIEHME K OOCTVMIKEHUIO LEnu n
ycnexy, OnTUMWU3M, MHMUMATUBHOCTb, YMEHME OEeNCTBOBaTb MCXOAA M3 CBOUX
BO3MO>XHOCTEW;

aMnaTun, BK/IOYAlOLWEN CMOCOOHOCTb MOHMMaTb 3MOLMOHANIbHOE COCTOsIHME
OPYrux, y4YuTbiBaTb €ro rMnpu OCYWECTBNEHUN OOLUEHNS, CMOCOBHOCTb K
COYYBCTBUIO 1 CONEPEXNBAHNIO;

coumanbHbIX HaBbIKOB, BK/IOYAOLWLMX CNOCOBHOCTb BbICTpanmBaTb OTHOLUEHUA C

APYrMK ntogbMK, 3a60TUTLCS, MPOSIBNSATL MHTEPEC 1 paspeLlaTb KOHMINKTDI.
NPEAMETHbLIE PE3YJIbTATbI

K KoHuUy 06y4eHusi B 10 Knacce npegMeTHble pe3ynbTaTbl HA 6a30BOM YPOBHE

[OMKHbI OTpaXkaTb ChOPMMPOBAHHOCTb Y 06YHaOLMXCS YMEHMWIA:

AEMOHCTPUPOBaTb Ha npuMepax pofib U MeCTO (pu3uknm B (popmMmnpoBaHum
COBPEMEHHOMN Hay4HOW KapTuUHbl MUPaA, B PasBUTUN COBPEMEHHOW TEXHUKU U
TEXHOSIOMNI, B NPaKTU4ECKOWN OesaTelbHOCTU logen;

yYNTbIBATb  rpaHvubl  MPUMEHEHUS1  UN3YYEHHbIX  (PU3NYECKNX  MOAenen:
MaTepuanbHaa Touka, WUHepuuanbHas cuctema OTcYéTa, abConTHO TBEpPOOE
Teno, naeasnbHbI ras, MOOENN CTPOEHUS rasoB, XUOKOCTEN N TBEPAbIX Ten,
TOYEYHbIN DNEKTPUYECKUI 3apsag, Npu peLlleHnn husnvecknx 3agay;
pacno3HaBaTb (puU3nyeckme SBneHus (NPouecchbl) N OOBACHATb MX HA OCHOBE
3aKOHOB MEXaHWUKN, MONEKYNSPHO-KUHETUYECKON TEOPUM CTPOEHUS BELLLECTBA U
NIEKTPOOUHAMUKL:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE MPAMOSIMHENHOE
OBXEeHNe, cBOOOAHOE NafeHue Ten, OBVKEHUE MO OKPYXKHOCTU, UHEpLUS,
B3aumogenctene Ten, Angdysuns, OpOoyHOBCKOE AOBWXEHWe, CTPOeHue
XNOKOCTEN W TBEPObIX Ten, WU3MeHeHne o6bEéma Ten npu HarpeBaHuu
(oxnaxkgeHuu), TennoBoe paBHOBECKE, MCMapeHue, KOHOeHcauus, nnasneHue,
Kpuctannmsauus, KuneHue, BNaXKHOCTb BO3Ayxa, MOBbIEHWE [aBfieHNsa rasa
NpuM €ero HarpeBaHWM B 3aKpbITOM COCyde, CBA3b Mexay napamMeTrpamu
COCTOSIHMS rasa B Wu3ornpoueccax, afiekTpusauns Ten, B3auMoaencTBue
3apsanos;

onncbiBaTb MeXaHM4YecKoe [OBWKEHUE, WCMOoNb3ysa (PU3nYeckmne BeNNYUHDI:
KoopauHarta, MNyTb, NepeMelleHne, CKOPOCTb, YCKOpPEeHue, Macca Tena, cuna,
NMMYNbC Tena, KMHETUYECKas aHeprud, noTeHunanbHas aHeprus, MexaHn4eckas
paboTa, MexaHu4yeckasi MOLLUHOCTb; MNPV OMUWCaHUM MPaBWIbHO TPaKTOBaTb
(PUINYECKNN CMbICA MNCMOMBb3YEMbIX BENWYMH, UX OOGO3HAYeHUs U efuHuUbl,
HaxoauTb (bopMyJSibl, CBA3bIBAKOLLMNE AAHHYIO (PUSNYECKYIO BEINYMHY C APYrUMU
BENMYNHAMU;

onncbiBaTb W3YyYEHHble TeNsioBble CBOWCTBA TeNl W TENNOBbIE SABNEHWS,
ncnonb3ys U3ndYeckne BeNMYMHbL: AaBfeHue rasa, TemnepaTtypa, CpepHsis
KMHETMYecKas 3Heprus XaoTU4eCKOro ABVKEHNSA MONEKy,
cpepoHeKkBagpaTnyHas CKOPOCTb MOMEKYS, KOMNYECTBO TEMSIOTbl, BHYTPEHHASA
aHeprunsa, pabota rasa, KoadPUUMEHT nNONEe3HOro [M[EeWCTBUSA TEennoBOro
apvratens;; npu onucaHuM MnpaBWbHO TpakToBaTb (PU3NYECKUA CMbICH
NCNONb3YEMbIX BENYMH, NX OOO3HA4YeHUs N eguHULbI, HaxXoauTb (opMyIibl,
CBsi3blBatOLLNE AAHHYIO (PUBNYECKYIO BENNYNHY C OPYrMMU BENMYNHAM;



onncbiBaTb N3Y4YEHHbIE 3NEKTPUYECKNE CBOWCTBA BELLECTBA U JNEKTPUYECKME
ABIeHMSA  (NPOLeCChl), UCMoNb3ys (U3NYECKUE BENYMHDBI:  3NIEKTPUYECKNIA
3apsa, 9NeKTpUYecKoe nofe, HanpsXKEHHOCTb NOMs, MNOoTeHuuwasn, pPasHOCTb
NoTeHUManoB; nNpuv OMNUCaHUX MNPaBUIbHO TPakKToBaTb (U3NYECKUA CMbICH
NCNONb3YEMbIX BENNYMH, NX 0OO03HAYEHUs N eOuHULbl; YKasbiBaTb (GOpPMyIbl,
CBA3blBaAOLME OAHHYIO PUINYECKYIO BENNYMHY C OPYTMU BENNYNHAMU;
aHanM3npoBaTb (U3NYECKNE MPOLECCHl M SBMIEHWS, UCNONb3ys U3ndeckne
3aKOHbI 1 MPUHUNNbI: 3aKOH BCEMUPHOro TaroteHus, |, Il n Il 3akoHbl HetoToHa,
3aKOH COXPaHEHNs MEXaHWYECKOWN 3HEeprum, 3aKOH COXPaHeHWs WUMNynbCca,
NPMHUMN Cynepnosnuun Cui, NPUHUUN paBHOMPaBUS UHepUMalnbHbIX CUCTEM
OTCYETA, MONEKYNAPHO-KNHETUYECKYIO TEOPUIO CTPOEHUS BELLECTBA, rasoBble
3aKOHbI, CBSA3b CPefHEN KNHETUYECKOWN 3HEPrM TEMNIOBOro ABVKEHUSI MONEKYnN
C abConTHON TemnepaTtypon, nMepBbli 3aKOH TEepMOOMHAMUKKM, 3aKOH
COXpPaHEHMs1 JNEKTPUYECKOro 3apspa, 3akoH KynoHa, npu aToM pasnunyaTb
C/IOBECHYIO (DOPMYMPOBKY 3aKOHa, €ro MaremMaTU4ecKOe BblpaXXeHNe U
ycnoBus (rpaHunubl, 06nacTu) NPUMEHUMOCTH;

OOBSACHATL OCHOBHbIE MPUHLUMMbI AEACTBUSA MaLlUUH, NPUOG0OPOB N TEXHUYECKNX
YCTPOWCTB; pasnnyaTb YycnoBuss UX 6e30MacHOro UCMNoAb30BaHUA B
NOBCEAHEBHOW XXN3HU;

BbIMONHATb  9KCMEPUMEHTbI MO  WCCNegoBaHuto (OUNYECKUX ABMEHUA 1
NPOLIECCOB C WUCMONb30BaHNEM MPSAMbIX M KOCBEHHbIX WU3MEPEHW, Nnpu 3TOM
dopmynupoBatb npobnemy/3agady u  rmnotesdy Yy4ebHOro 3KCNepuUMeHTa,
cobupaTb YCTAHOBKY W3 MNpeasioKEHHOro o6opyaoBaHus, NpPoOBOAUTb OMbIT U
hopMynmpoBaThb BbIBOAbI;

OCYLLECTBNATb MPSMblE U KOCBEHHbIE U3MEPEHUA (DUINYECKNX BEMUYUH, MPU
3TOM BblGUpaTb ONTUMAalbHbBIA CNOCO6 U3MEPEHMsT N UCMONb30BaTb U3BECTHbIE
MEeTOAbl OLLEHKWN NOrPELLUHOCTEN N3MEPEHWIA;

nccnepoBatb  3aBUCUMOCTU  MexXay — (USMYECKUMM  BeNMYMHaMmM  C
NCNONb30BaHNEM MPAMbIX N3MEPEHUI, NP 3TOM KOHCTPYMpPOBaTb YCTaHOBKY,
ukcupoBaTb pe3ynsTaTbl MOMYYEHHOW 3aBUCUMOCTU (DUSNYECKUX BEVNYUH B
Buae Tabnuu 1 rpadmnkos, fenartb BbIBOAbI MO pe3dynsTataM UCCNeLOoBaHUS;
cobntogatb npasuna 6e3onacHoOro Tpyga npu NpoBeOeHUM UNCCRefoBaHun B
pamMKax y4ebHOro aKcCnepumeHTa, Y4eOHO-UCCenoBaTeNbCKON N MPOEKTHOWN
AEATENBbHOCTN C MCMNOSIb30BaHMEM U3MEPUTENbHbBIX YCTPOWCTB 1 1abopaTopHOro
obopynoBaHus;

pellaTb pacyETHble 3afa4dn C SBHO 3afaHHON hr3n4eckom Mogenbio, MCNob3ys
du3andeckne 3akoHbl U MPUHUMMNbI, Ha OCHOBE aHanM3a YCoBUS 3ajayu
BblOMpaTbh (U3NYECKYID MOAENb, BblAENATb (hn3ndecKne BennymnHbl u hopmMynbl,
HeobxoauMble ANsl €€ peLUeHnsi, NPOBOAUTL PaCHETbI N OLEHNBATb PeanbHOCTb
NONY4EHHOro 3Ha4YeHUs PU3NYECKON BENNUNHDI;

pellaTb KayeCTBEHHble 3a4ayun: BbiCTpamBaTb JIOMMYECKN HEMPOTMBOPEYUBYIO
LeNOYKy PacCy>XOEeHUA C ONopon Ha M3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dun3nyveckme ABNeHNS;

MCNoMb30BaTh NPU PeLleHnn y4ebHbIX 3a[4a4 COBPEMEHHbIE NH(OPMALNOHHBbIE
TEXHONOMMN ANS NMOUCKa, CTPYKTYPUPOBaHWS, UHTepnpeTaumm 1 NpeacTasneHns



y4ebHON ” Hay4HO-MOMyNsApPHON MHAOPMaUMK, MOMYYEHHOW U3 PasNYHbIX
NCTOYHNKOB, KPUTUYECKIN aHaNM3npoBaTh nony4aemyto nHopmauunio;

e NpuBOANTb MPUMEPHLI BKlaga POCCUNCKUX U 3apyBeXHbIX YYHEHbIX-(PU3NKOB B
pasBuUTME HayKn, OOBbSICHEHME MPOLIECCOB OKPY>XXaloLWero mvipa, B pasButue
TEXHNKN 1 TEXHONOMNIA;

® 1CNONb30BaTb TEOPETMYECKNE 3HAHMS N0 PU3NKE B NMOBCEOHEBHOW XXMU3HU ONs
obecneyeHus 6e30MacHOCTM NMpu obpalleHnn ¢ npubopammn U TEXHUYECKNMMU
YCTPOWCTBaMN, ANs  COXPaHEeHUs 300pOBbs U COONIOOEHMST  HOPM
9KONOrM4eCKOro NOBEAEHNS B OKPY>KaloLLEen cpeae;

e pabotaTb B Trpynne C BbIMNOSHEHNEM PasNYHbIX COUManbHbIX pPOonen,
nnaHnpoBaTb pPaboTy rpynnbl, pauyuoHanbHO pacnpenenstb O0683aHHOCTU U
nnaHNpoBaTb [OEATEeNbHOCTb B  HECTaAHOAPTHbIX CUTyauusix, apeKBaTHO
OueHMBaTb BKNag KaXkgoro U3  Y4aCTHMKOB TIpynnbl B peLleHune
paccmaTpmBaemMomn NpoodnemMel.

K KoHLy o6y4yeHus B 11 Knacce npegmeTHble pesynbTaTbl Ha 6a30BOM YPOBHE AOMKHbI
oTpaxkaTb C(POPMNPOBAHHOCTbL Y 0OYyHalOLLMXCHA YMEHUIA:

e [eMOHCTpMpOBaTb Ha npumMepax posib U MecTo (U3NkM B (HOPMUPOBaAHUN
COBPEMEHHOMN Hay4HOW KapTuUHbl MUpPA, B PasBUTUN COBPEMEHHOW TEXHUKU U
TEXHOSOMN, B NPaKTU4ECKON OesATeNlbHOCTU flogen, LenoCTHOCTb N eOUHCTBO
PU3n4eCcKon KapTUHbI MUPA;

® yYUTbIBATb FPaHnLpbl MPUMEHEHUS U3YYEHHbIX (PU3NYECKUX MOLENEN: TOHEYHbIN
ANEKTPUYECKNIA 3apsg, NIyd CBETA, TOYEYHbIN NCTOYHUK CBETA, SAepHas Mogenb
aToma, HyKJ/IOHHas MOAesNb aTOMHOMO siapa Npuv pelleHnn (uandeckux 3agay;

e pacnos3HaBaTb (uU3nyeckne SBAeHUst (NPouecchbl) M OOBACHATb MX HA OCHOBE
3aKOHOB  QNEeKTPOAMHAMMKNW U KBaAHTOBOW  (QU3NKU:  SneKkTpuyeckas
NPOBOANMOCTb, TEMNOBOE, CBETOBOE, XMMNYECKOE, MarHNTHOE AENCTBUS TOKA,
B3aUMOAENCTBME  MarHUTOB,  dNeKTpoOMarHUTHas  UHOYKUWS,  OenCTBue
MarHUTHOrO Mofsi Ha MPOBOOHWK C TOKOM W  OBWXKYLIMACA  3apsag,
3NIEKTPOMarHnTHble KofiebaHna 1 BOMHbI, NPSMOAVHENHOE pacnpocTpaHeHne
CBeTa, OTPaXXeHue, nNpenomneHve, nHTepdepeHuns, andpaxkuma n nonapusauns
cBeTa, Aucnepcusa cBeTa, (oToanekTpudeckunm addekT (poTtoaddekT),
CBETOBOE [AaBfieHne, BO3HVKHOBEHME NNHENYaATOro Cnekrpa atoMa BogopoAaa,
€CTeCTBEHHas U UCKYCCTBEHHAs PagnoaKTUBHOCTD;

® OnUCbiBaTb W3YyYEHHble CBOWCTBA BeLlecTBa (dNEeKTpUYECKMEe, MarHuTHbIE,
ONTUYECKNE,  3NEKTPUYECKYD  MPOBOAMMOCTb  PasfUYHbIX  Cped) U
3NIEKTPOMarHuUTHble SBAEHNS (NPOLECChHI), UCMONb3ysa (MU3NYECKNE BENUYUHDI:
ANEeKTPUYEeCKNA  3apsh, Ccwna  TOKa,  SNeKTPUYECKOe  HanpsiXeHue,
3NEKTPUYECKOE COMPOTUBAEHNE, Pas3HOCTb MOTEHUMANOB, 3MEKTPOABMXKYLLAS
cuna, paboTa Toka, MHAYKLUMS MarHUTHOro nons, cuna Amnepa, cuna JlopeHua,
NHOYKTMBHOCTb KaTyLUKW, 3HEPrus aneKTPMYecKoro u MarHUTHOro nonen,
nepuog 1 YactoTa KonebaHun B KonebaTenbHOM KOHTYpe, 3apsag 1 cuna Toka B
NpoLecce rapMOHMYECKUX  3IEKTPOMArHUTHbIX  KonebaHun, OKyCcHoe
pPacCTOsHNE U ONTUYECKAa cuna fMH3bl, NP ONncaHn NpaBusibHO TPakKTOBaTb
hUN3NYECKNA CMbICT NCMONb3YEMbIX BENYMH, UX OOO3HaYeHUs U efuHuLpb,



yKasblBaTb )OPMYIibl, CBA3bIBAIOLLME AAHHYIO (DU3NYECKYIO BENMYUHY C APYrMN
BENMMYNHaAMU;

onncbiBaTb WU3yYeHHble KBaHTOBble $BAIEHNA U NPOUECChbl, WCMNOMb3YyS
dusnyeckne BeNNYUHBLI: CKOPOCTb 3NEKTPOMArHUTHbIX BOJSH, ASMHA BOJIHbI U
4yacToTa CBeTa, dHeprns U uMmnyabC (POTOHa, Nepuop nonypacnaga, dHeprus
CBSI3N aTOMHbIX S4ep, NpW OnNUcaHuM MpPaBUNbHO TpakKToBaTb (U3NYECKUN
CMbIC/T WCMOMb3yeMbIX BeNYMH, UX O603HaYeHUs W eauHULbl, yKasblBaTb
dopmynbl, CBA3bIBAOLWME OaHHYO (U3NYECKYIO BENUYUHY C  OPYrMu
BENNYMHaMW, BbIYUCNATb 3HaYeHNE (PU3NHECKON BENNYMHDI;

aHanna3npoBaTb (PU3NYECKME MPOLECChbl U SBMEHUSA, UCMONb3ysa (uanyeckmne
3aKOHbl 1 npuHUMnbl:  3akoH Owma, 3akoHbl NocnefoBaTeslbHOro U
napannenbHOro CcoeguHeHus MNPOBOAHUKOB, 3akoH [bxoyns-JleHua, 3akoH
9NIEKTPOMarHUTHOW  NHOYKUMW, 3aKOH MNPSMOSIMHENHONO pPacrnpocTpaHeHus
CBETa, 3aKOHbl OTPaXKeHUs1 CBeTa, 3aKOHbl MPENOMSIEHNS CBETa, YpaBHEHue
OnHwTenHa pna  oToaddekTa, 3aKOH COXpPaHEeHUst 3HEeprun, 3aKoH
COXpPaHeHUs1 UMMynbca, 3aKOH COXPaHEHUs JNEeKTPUYECKOro 3apsifa, 3akoH
COXpPaHeHusi MaccoBOro 4ucna, noctynaTtbl bopa, 3akOH pagnoakTUBHOIO
pacnaga, npv 3TOM pasnuyartb CrOBECHYO (OPMYNUPOBKY 3aKoHa, €ro
MaTeMaTn4ecKoe BblpaXkeHne 1 ycnosusa (rpaHunubl, 061act) NPUMEHNMOCT;
onpefensiTb HanpaeneHne BeKTopa WUHOYKUMN MarHUTHOro nossi NpOBOAHMKA C
TOKOM, cunbl AMnepa n cunbl JlopeHua;

CTPOUTb M ONUCbIBaTb N306paXkeHne, co3gaBaemMoe NIOCKNUM 3epKasioM, TOHKOW
JINH30M;

BbIMOMHATL  9KCMEPUMEHTbI MO  UCCNeaoBaHUto (U3NYECKUX HABMEHUN U
NPOLECCOB C WUCMNOSIb30BaHNEM MPAMbIX M KOCBEHHbBIX WU3MEPEHUIN: Mpu 3TOM
dopmynupoBatb npobnaemy/3agadyy u rmnotesdy Yy4eOHOro 3KCNepuUMeHTa,
cobvpaTb YCTAHOBKY W3 MNPEASIOKEHHOro 060pyaoBaHus, NPOBOAUTL OMbIT U
hopmynupoBaTth BbiBOLbI;

OCYLLECTBNATb MPSIMblE M KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BENMUYUH, NP
3TOM BblGMpaTb ONTUMAaNbHbLIA CNOCO6 U3MEPEHUS N UCMOMb30BaTb U3BECTHbIE
METOAb! OLLEHKN NOrPELLUHOCTEN U3MEPEHWI;

nccnenoBaTb 3aBUCUMOCTU (PU3MYECKMX BEIMYMH C UCMOMb30BaAHNEM MPSMbIX
N3MEPEHUN: MPU 3TOM KOHCTPYMPOBATb YCTAHOBKY, (PUKCUPOBaTb pe3ynbraThl
NOSIyYEHHOW 3aBUCUMOCTU (DU3NYECKUX BENUYUH B BuOe Tabnuy v rpadukos,
AenaTb BbIBOAbI N0 pe3ysfbrataM NCCneqoBaHus;

cobntogatb npasuna 6e3onacHoOro Tpyga npu NpoBEOeHUM WNCCNeqoBaHUn B
paMKax y4ebHOro aKcnepumeHTa, Yy4ebOHO-UCCNenoBaTenbCKOM N MPOEKTHOWN
AEATENBHOCTN C UCMNOSIb30BaHNEM U3MEPUTENbHbBIX YCTPOWCTB 1 1TabopaTopHOro
obopynoBaHus;

pewartb pacHETHble 3afayn C ABHO 3aAaHHON (P3NHECKON MOAENLIO, NCMONb3Yy4A
usnyeckne 3akOHbl W MNPUHUMMBI, HA OCHOBE aHanmM3a YCnoBuUS 3agayu
BblOupaTb (PU3NYECKYIO MOAESb, BblAENATb PU3NYECKNE BENUYMHBLI 1 (POPMYIIbI,
HeobXxooMMble ONA €€ peLlueHnsi, NPOBOANTb PACHETbI N OLEHMBATb peasnlbHOCTb
NOMY4EHHOrO 3HAYE€HUSA (PU3NYECKON BENMNUNHDI;



pewaTtb Ka4yeCcTBEHHble 3a[auyn: BbICTpaMBaTb JIOTMYECKU HEMPOTMBOPEYMBYIO
LEenoYyKy paccCy>XOeHnin C Ornopon Ha N3y4eHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dhursnyeckne aBneHns;

NCNonb30BaTh NPU pPeLleHnn y4ebHbIX 3a4a4 COBPEMEHHbIE NHOPMALVOHHBbIE
TEXHOMOMMN ANSl MOWCKA, CTPYKTYPUPOBaHWS, UHTepnpeTaumm 1 NpeacTaBneHns
y4ebHON ©N Hay4HO-MOMyNsAPHON MHAOPMaUMN, MOMYYEHHON W3 PasfNYHbIX
NCTOYHNKOB, KPUTUYECKN aHaNN3npoBaThb Nolydaemyto MHpopmauuio;
O6BSACHATL MPUHUMMBI AEACTBUS MalUnH, MPUOOPOB N TEXHUYECKUX YCTPOWCTB,
pasnuyaTb yCnoBus nx 6e3onacHoro NCNonb30BaHNs B NOBCEOHEBHOW XXN3HM;
NPMBOANTb MPUMEPbLI BKNaga POCCUNCKUX U 3apyOeXXHbIX YYEHbIX-PU3NKOB B
pasBuUTME HayKn, B OOBACHEHNE MPOLIECCOB OKPY>KaloLLEro Mupa, B passutune
TEXHNKN N TEXHONOMNIA;

NCNoSb30BaTb TEOPETUYECKME 3HAHUSA MO PU3MKe B NOBCEOAHEBHOWN >XXU3HWN ONs
obecneyeHus 6e30MacHOCTM NMpu obpalleHnn ¢ npubopammn n TEXHUYECKNMMU
YCTPOWCTBaMN, ANsi  COXPaHeHus 300pOBbs U COONIOOEHMST  HOPM
3KOJIOrM4EeCKOro NOBEAEHNSI B OKPY>KatoLLIEN cpeae;

pabotaTb B rpynne C BbIMOMHEHWEM Pa3/IMYHbIX COUManbHbIX  POSeEn,
nnaHnpoBaTb pPaboTy rpynnbl, pauyuoHanbHO pacnpenensitb 06A3aHHOCTU 1
nNaHMpoBaTb [AEATENbHOCTb B  HECTaHOAPTHbIX  CUTyauusax, afekBaTHO
oueHuBaTb BKNag KaXAoOro M3  y4aCTHUKOB rpynnbl B pelleHne
paccmaTpmBaemMon NpoodnemMsl.



TEMATUYECKOE NJTIAHUPOBAHUE

10 KJIACC
Konun4yectso 4yacos OnNeKTPOHHbIE
Ne n/n HaumeHoBaHue pa3genoB 1 TeM NporpaMmbl K n (uncbposee)
2 pash porp Beero OHTPOJIbHbIE pakKkTudyeckumne 06pasoBaTenbHble
paboThbl paboThbl pecypcbi
Pasgen 1. ®PUSUKA U METOAblI HAY4YHOIO NO3HAHUA
Bbubnuoteka LLJOK
1.1 ®dur3nka n MeTofbl HAy4YHOro NO3HaHUSA 1 0 0 hitps://m.eds00.ru/7f41bf72
Wtoro no pasgeny 1
Pa3pen 2. MEXAHUKA
bubnnoteka LIOK
21 Knrematika 8 ! ! https://m.edsoo.ru/7f41b72
Bbuénunoteka LLOK
22 Rnramnia 8 0 ! https://m.edsoo.ru/7f41bf72
Bubnnoteka LIOK
2.3 3aKOHbI COXpPaHeHNs1 B MEXaHUKE 7 1 1 httos://m. /71 bf 70
Wtoro no pasgeny 23
Paspgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOAUHAMUKA
3.1 OcHoBbI MONEKYNAPHO-KNHETNYECKOW TEOPUN 9 1 1 BuGnmoreka LIOK
) ynap P https://m.edsoo.ru/7f41bf72
Bbuénuoteka LLJOK
3.2 OCHOBLI TepMOAUHAMIKIA 8 1 0 https://m.edsoo.ru/7f41bf72
Buénunoteka LLOK
3.3 ArperatHble COCTOSIHUSA BellecTBa. PasoBble nepexobl 4 0 0 httos-//m.edsoo.ru/7f41bf72
WToro no pasgeny 21
Paspgen 4. AIEKTPOAUHAMUKA
Bbuénunoteka LLJOK
41 SneKTpocTaTMka 6 0 0 https://m.edsoo.ru/7f41bf72
4.0 IMOCTOSIHHBIN ANEKTPUHECKINI TOK. TOKN B pasnnyHbIX 15 ’ ’ Bubnunoteka LIOK
) cpepax https://m.edsoo.ru/7f41bf72
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WTtoro no pasgeny 21
PezepBHOE Bpems 2
OBLLEE KOJIMYECTBO YACOB MO NPOIrPAMME 68




11 KJIACC

KonuyectBo 4acoB

Ne n/n HaumeHoBaHue pasgenos 1 TeM nporpaMmmbl SneKTpoHHbIe (uMppoBbie)
2 pas3n porp Bcero KoHTponbHble MpakTnyeckune 06pa3oBaTeNbHLIE PecypChbl
pa6oThbl pa6oThbl
Paspgen 1. AJIEKTPOAUNHAMUKA
Bubnnoteka LIOK
1.1 MarHuTHoe none. OneKTpoMarHuTHas NHAYKLUMS 11 1 2 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paspen 2. KOJIEBAHWUS U BOJIHbI
Bubnuoteka LLOK
2.1 MexaHn4yeckune 1 anekKTpoMarHuTHble KonebaHus 9 0 1 https://m.6dsoo.ru/7f41c97¢
Bubnnoteka LIOK
2.2 MexaHn4yeckune 1 aneKTpoMarHUTHbIE BOSHbI 5 1 0 httos://m edsoo. ru/7f41c97c
2.3 OnTuka 10 0 3 Bubnuoreka LIOK
https://m.edsoo.ru/7f41c97¢
Wtoro no pasgeny 24
Pasgen 3. OCHOBbI CNELUANIbHOW TEOPUN OTHOCUTEJIbHOCTU
. Bubnnoteka LIOK
3.1 OcHoBbI cneyyanbHONn Teoprun OTHOCUTENBHOCTH 4 1 0 https://m.edsoo.ru/7f41c97¢
Wtoro no pasgeny 4
Pa3pen 4. KBAHTOBAA ®U3UKA
4.1 OnemMeHTbl KBaHTOBOW OMNTUKI 5 0 0 BuGnuorexa LIOK
https://m.edsoo.ru/7f41c97¢
4.2 CtpoeHne atoma 3 0 0 5M6HIMOTeKa HOK
https://m.edsoo.ru/7f41c97¢c |
Bubnuoteka LLOK
49 ATOMHO® AAPO 8 ! 0 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 16

Paspgen

5. AJIEMEHTbl ACTPOHOMWU N ACTPODPU3UKH



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

5.1 ONeMeHTbl aCTPOHOMUN N aCTPODUINKIN 6 0 0 https://m.edsoo.ru/7f41c97¢
WToro no pasgeny 6
Pa3pen 6. OBOBLUAIOLLLEE MOBTOPEHUE
Bubnuoteka LLOK
6.1 Obobuiatowee nosTopenne 4 0 0 https://m.edsoo.ru/7f41c97¢c
Wtoro no pasgeny 4
PezepBHOEe Bpems 3
OBLLEE KOJTMYECTBO YACOB MO NPOIrPAMME 68 4 6
NOYPO4YHOE NNTAHUPOBAHUE
10 KJIACC
Ne Konu4yecTtso Yacos OneKTpoHHbIe U poBbie
n /n- Tema ypoka Bcero KoHTponbHble MpakTnyeckue o6pasoBaTesibHble
paboThbl paboTbl pecypchbl
’ dunsmka — Hayka o npupoge. Hay4Hble MeToabI ’ 0 0 bubnnoteka LIOK
MO3HaHWA OKPY>KatoLLLero Mupa https://m.edsoo.ru/ff0c32e2
MexaHn4yeckoe apmxeHne. PaBHoMepHOe OBKeHNe Bbunénuoteka LLJOK
2 1 0 0 .
W ero xapakTepucTuKun https://m.edsoo.ru/ff0c3508
Bbuénuoteka LLJOK
3 PelueHune 3agay no teme «PaBHOMepHOE ABMXXEHNE» 1 0 0 https://m.edsoo.ru/f0c3620
4 PaBHOYCKOpPEHHOE NMPAMOSIMHEWHOE OBUXXEHNE 1 0 0 BuGnmoreka LIOK
yerop P A https://m.edsoo.ru/ff0c372e
5 PeleHne 3agad no teme «lpsamonnHenHoe ’ 0 0 Bbuénuoteka LLJOK
paBHOYCKOPEHHOE OB/XEHNE» https://m. Ju/ff
6 KpuBonuHeinHoe asmkeHuve. [BuxeHne ’ 0 0 Bbuénuoteka LLOK
mareprianbHON TOYKM MO OKPY>KHOCTY hitps://m.edsoo.ru/ff0c3ada |
7 NabopaTopHas paboTta Nel «/3ydeHne aBmxeHns ’ 0 ’
Tena no OKPY>KHOCTW»
8 O6o6LwatoLmin ypok no teme «MexaHnyeckoe ’ 0 0
OBVKEHNE»



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3ada

KomnnekcHasi npoBepoyHas paGoTta no teme

9
«MexaHn4eckoe ABUKEHNE»
o | e Suooro LK
. ’ P a ) https://m.edsoo.ru/ff0c3be8
MepBbI 3aKOH HbloTOHA
11 BTopoli 1 TpeTuin 3akoH HetoToHa Bubnuoteka LIOK
https://m.edsoo.ru/ff0c3be8
12 3aKOH BCEMUPHOTO TAroTeHnsi. Cunna TsSKecTu. Bubnnoteka LIOK
[MepBas KocMuYecKas CKOpOCTb https://m.edsoo.ru/ff0c3d00
Bubnnoteka LIOK
https://lesson.academy-cont
13 PelueHne 3agad no Temam: «BTopoit 3akoH ent.myschool.edu.ru/lesson/
HbtoToHa», «3aKOH BCEMUPHOIO TArOTEHNS» 9332c3e7-405e-4165-b0c0-6
9d260859bde?backUrl=%2F
03%2F10
14 Cwuna ynpyroctn. Cvna TpeHus BuGuoreka LIOK
ynpy ) P https://m.edsoo.ru/ff0c3e18
NabopaTopHas paboTta Ne2. «/ccneposaHne
15 3aBNCMMOCTU CUSbl YNPYFOCTU OT YAJIMHEHNS
NpPY>XWHbl. VI3MEpeHNE XECTKOCTU MPY>KNHbI»
16 PelueHne 3apad no Teme «[IBM>XeHne Tena nop,
OENCTBUEM HECKONBKNX CUM»
17 O6o6Larowmin ypok no teme «JuHammka»
18 | arepmanason rousk. Mmynes onr. 3aor GutnoTera LIOK
P - VIMnY ' https://m.edsoo.ru/f0c43d6
coxpaHeHus uMmnynbca. PeakTueHoe gBuxeHne
19 PeakTnBHoe gBmkeHune. PelleHne 3aga4 Ha 3aKOH bubnuoteka LLJOK
COXpaHeHus umnynsca https://m. ru/ff0c4
Pa6oTa n mowHocTb cunbl. KuHeTndeckas aHeprus Bbunénuoteka LLOK
20 =
marepuanbHOW TOYKW. MNoTeHumanbHas sHepriis https://m.edsoo.ru/ff0c4502 |
MoTeHunanbHble N HeEMOTeHUManbHble cnbl. CBA3b
o1 paboTbl HENOTEHLMANBHBIX CUM C U3MEHEHNEM Bubnnoteka LIOK

MexaHVI‘-IeCKOI/IUC-)HepI'VII/I CUCTEMbI TeN. 3aKoH
COXpaHeHuns MexaHquCKom“aHeprmm

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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22

JNa6opaTopHasd pabota Ne3 «/3mepeHne
NoTEHUMaNbHOW SHEPruy Tena»

23

PelueHue 3apay no Teme «3aKOH COXpaHeHNs!
aHeprum»

24

KomnnekcHasi npoBepoyHas paéoTta no teme
«[uHaMmnka. 3aKoHbl COXPaHEHNS B MeXaHuKe»

Bbuénunoteka LLOK
https://m.edsoo.ru/ff0c4b74

25

OCHOBHbIE NONOXXEHUSA MONEKYIAPHO-KMHETUYECKON
Teopun. BpoyHoBCcKoe gsvxxeHve. Anddysus

Bubnnoteka LIOK
https://m. ru/ff0c4dc2

26

Macca monekyn. Konn4ecTtso BellecTsa.
MocTtosHHas ABoragpo

27

Tennosoe paBHOBecue. Temnepartypa n eé
namepenue. LLikana temnepartyp Lenscus

28

MpeanbHbin raz B MKT. OcHoBHOe ypaBHeHne MKT

Bbuénunoteka LLOK
https://m.edsoo.ru/ff0c4fde

29

Ab6contoTHas Temnepartypa Kak Mepa cpefHei
KNHETNYECKOWN 3HEPrN OABMXKEHNS MOSEKYI.
YpaBHeHne MeHpeneesa-KnaneripoHa

Bbuénuoteka LLOK
https://m.edsoo.ru/ff0c511e

30

3akoH [JanstoHa. [asoBble 3aKoHbI

31

NabopaTopHas paboTa «/ccneposaHne
3aBNCUMOCTU MeXay napamMeTpamMm COCTOSHUS
paspe>XeHHoro rasa»

32

Pewlenve 3apay no teme «OcHoBbl MKT»

Bunbnunoteka LIOK
https://lesson.edu.ru/lesson
d49f2c65-255a-4540-ab0f-d
2d5d669a8cf?backUrl=%2F
03%2F10

33

KomnnekcHasi npoBepoyHas paboTa no Teme
«OcHoBbl MKT»

34

BHyTpeHHsIst aHeprusi TepMoanHaMN4ecKou CUCTEMBI
1 cnocobbl e€ n3ameHeHnst. KonnyecTBo TENNOThI U
paboTta. BHyTpeHHsIst aHeprus ogHOaTOMHOIO
naeanbHOro rasa

Bbunénuoteka LLOK
https://m.edsoo.ru/ff0c5952

35

YaenbHasa TennoeMKOCTb BewecTBa. KonnyecTtso
TEeNnoTbl Npu Tennonepegade. AonabaTtHblli NPOLECC

Bbuénuoteka LLOK
https://m.edsoo.ru/ff0c5c36
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MNepBbIin 3aKOH TepMOZNHAMUKIK 1 €ro NPUMEHEHNe K

Buénunoteka LLOK

36 usonpoueccam https://m.edsoo.ru/ff0c5efc
37 HeobpaTtmmocTb npoueccoB B Npupope. Bropoii Bubnuoteka LIOK
3aKOH TEPMOANHAMUKU https://m.edso0.ru/ff0c6230
38 MpuHumn genctens n KIL TennoBoi MallnHbl Etlfc@s-l-m/?r;ezgsuogfu /H0c600a
ps://m. .
39 PelweHne 3agad no teme «OCHOBbI TEPMOOUHAMUKIA»
40 O6o6uwatowmin ypok «MonekynsipHas umsmka. Bubnuoteka LIOK
OCHOBbI TEpMOANHAMUKI» https://m.edso00.ru/ff0c6938
41 KomnnekcHasa nposepo4Has pabota no teme Bubnnoteka LIOK
«OCHOBbI TEPMOANHAMUKN» https://m.edsoo.ru/ff0c6a50
42 MapoobpasoBaHue 1 KoHAeHcaums. VicnapeHue n Bubnunoteka LIOK
KnneHmne https:/m. Ju/ff
43 Ab6conoTHasa N OTHOCUTENbHAA BNaXXHOCTb BO3ayXa. Bbuénunoteka LLOK
HacbluienHblit nap https://m.edsoo.ru/ff0c64d8 |
44 MnaesneHne n KpuctannmMsauna. YaenbHasa tennorta Bubnnoteka LIOK
nnaeneHnsi. Cyébnumaums https://m.edsoo.ru/ff0c6708
45 YpaBHeHue TennoBoro 6anaHca Etlffg_m//or;eggsuoglfu /H0c6820
ps://m. .
OnekTpusauus Ten. AnekTpudecknn 3apsig. Osa
46 BMA 3NEKTPUYECKIMX 3apsaoB. 3aKOH COXpaHEHMs 5m6n!/|:o: TeKaI LOK Hocet
3NEKTPUHECKOro 3apsaa
47 Bsaumopevicteme 3apanos. 3akoH KynoHa. Bunénuoteka LLOK
ToYeYHbIN ANEKTPUYECKNW 3apsf https://m.edsoo.ru/ff0c6ced
HanpspkeHHOCTb anekTpuyeckoro nons. MpuHumn BubnoTeka LIOK
48 Cynepnosnumm aneKkTpu4ecknx noneu. JlnHum httos://m U/t 0
HanNpPsHKEHHOCTU e *
49 PaboTa cun anekTpocTaTn4ecKoro nosnsi. bubnnoteka LIOK
MoTteHuman. PasHocTb noTeHUuanos https://m.edsoo.ru/ff0c6f00
. Bubnnoteka LIOK
50 OnekTpoemMKocTb. KoHpgeHcaTop httos-//m.e dsLo]'o U/f0CT126
ps://m. .
51 ONEeKTPOEMKOCTb MIIOCKOro KoHAeHcaTopa. dHeprus bubnnoteka LIOK

3aps>KeHHOro KoHAeHcaTopa

https:/m. ru/ff0c72



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c72c0

52

ONeKTPUYECKIIA TOK, YCNOBMWS €ro CyLLLECTBOBAHUS.
MocTosiHHbIN TOK. Cuna Toka.

53

Hanpsi>xeHne. ConpotusneHme. 3akoH Oma ans
yyacTka Lenu

Bbubnnoteka LIOK
https://lesson.edu.ru/lesson/

112-edf6-4dic- -2
149d0e7daba

54

lMocnepoBatensHoe, napannenbHoe, cMellaHHoe
coegnHeHne NpoBOOHNKOB.

Bbubnunoteka LLOK
https://m.edsoo.ru/ff0c74f0

55

JlabopaTopHasa paboTa «[locnegosaTtensHoe 1
napansiesibHoe CoOeAMHEHNE MPOBOOHNKOB»

56

PelleHve 3apa4 Ha coefuHeHVe NPOBOOHNKOB

57

PaboTa n MOLHOCTb 3NEKTPUYECKOrO ToKa. 3aKOH
>xoyns-JleHua

Bbuénunoteka LLOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma anst NonHom (3aMKHYTOW) SNeKTPUYECKON

uenu. Kopotkoe 3amMmblKaHue.

Bubnnoteka LIOK
https://m.edsoo.ru/ff0c7aed |

59

PelueHune 3aga4 no teme «3akoH Oma Aansi MOnHOM
Lenu»

Bbuénuoteka LLJOK
https://lesson.edu.ru/lesson/
009d68b8-2f8d-4287-8355-4
3d7be8ac0eb

60

OneKTpoHHas NPOBOAUMOCTb TBEPAbIX METAN/OB.
3aBNICIMOCTb COMPOTMBIIEHNSI METANIOB OT
Temnepatypbl. CBEPXNPOBOAVMOCTb

61

MonynpoBOAHVKK, X COBCTBEHHAS U NPUMECHas!
nposogumocTb. CBOKCTBa p—nN-nepexopa.
MonynpoBoAHMKOBbIE NPUGOPSI

Buénuoteka LLOK
https://m.edsoo.ru/ff0c84ae

62

OnekTpuUYecKn TOK B pacTBopax 1 pacnniasax
NEKTPONNTOB. DNEKTPONUTUYECKAS Anccoumaums.
QnekTponus

Bbuénunoteka LLOK
https://m.edsoo.ru/ff0c82ba

63

OneKTpuyeckun Tok B razax. CamocToATeNbHbIN 1
HecamMoCToaTeNbHbIW pa3psan. MonHusa. NMnasma

Bbunénuoteka LLOK
https://m.edsoo.ru/ff0c84ae

64

OnekTpuyecKne Npmbopbl 1 YCTPONCTBA 1 UX
npakTuyeckoe npumeHeHune. MNpasnna TeXHNKN
6e3onacHocTu

Bubnnoteka LIOK
https://m.edsoo.ru/ff0c86fc



https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

Buénunoteka LLOK

65 O606LaroLLmin YpoK «ONeKTpoguHaMmnKas» 1 https://m.edsoo.ru/fi0c88be
66 fg}’:"er‘;e";;a;;f: BI?IES::::HE?ZG;::KZO ;iZI(?KMVl TOK 1 BuGnuoreka LIOK
P ) P ’ https://m.edsoo.ru/ff0c8a8a

TOKN B pazfinyHbIX cpegax»

PesepBHbIn ypok. O6o6LatoLwmii ypok no temam 10 Bubnuoteka LIOK
67 1

Kracca https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIn ypok. O6o6Lwatowmii ypok no temam 10 ’ Bubnnoteka LIOK

Knacca

https://m.edsoo.ru/ff0c8f6c

OBLLIEE KOJIMHECTBO YACOB I1M0 NPOIrPAMME

68



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne KonuvecTtBo 4acos AneKkTpoHHbIe L poBbie
n/ Tema ypoka Bcero KoHTpOsbHble MpakTunyeckue o6pasoBaTesibHble
n pa6oThbl pa6oTbl pecypchl
MOCTOsIHHbIE MarHUTbI U UX B3aMOAENCTBIE. BubnoTeka LIOK
1 MarHuTHoe none. BeKTop MarHUTHON NHAYKLUAN. 1 0 0 httos:/m U/R0CO7T
JIMHUM MarHUTHOW NHOYKLUMN e ]
MarHuTHOe none NPOBOOHUKA C TOKOM. OnbIT BubnoTeka LIOK
2 OpcTega. JlabopaTtopHasi paboTa «N3yyeHune 1 0 1
ps://m. .
MarHUTHOIO NOJIS KaTyLUKN C TOKOM» https://m.edsoo.ny/ff0csfe
3 [encTtemne MarHMTHOro Nons Ha NPOBOAHMK C TOKOM. y 0 0 Bbuénunoteka LLOK
Cwuna Amnepa. https://m.edsoo.ru/ff0c9ac0
JenicTBre MarHNTHOrO NoJis Ha OBVXKYLLYIOCS
4 3apshkeHHyto yacTtuuy. Cuna JlopeHua. Pab6ota cunbl 1 0 0 EtTGJsT'M/?r;e;gsuo?:u H0c9dfa
ps://m. .
JlopeHua
5 PeweHne 3apgad Ha cuny Amnepa n cuny JlopeHua 1 0 0
OnekTpomarHuTHas nHaykuus. NMoTok BekTopa
6 MarHUTHOM nHAyKuun. JlabopaTtopHasi pabota 1 0 1 E:GJ;_M;;G;;SHO?:U /H0cal 50
«/I3y4eHre aBneHns anekTpoMarHUTHON HOYKLUN» DS, }
7 O[AC nHayKuMn. 3aKoH 3NEKTPOMArHUTHON MHOYKLMM 1 0 0
dapages
VNHayKTMBHOCTBL. ABneHue camonHgykuumn. 30C BubnoTeka LIOK
8 CaMOVIHAYKLUMW. DHEPrus MarHTHOIO NOSS KaTyLLKK C 1 0 0 httos://m.edsoo.ru/f0ca600
TOKOM. DNEKTPOMAarH1THoOE rosne — J
9 PewweHne 3agay no teme «3neKTpoMarHiTHas ’ 0 0
NHOYKLNS»
10 O6o6LaroLmin ypok «MarHutHoe norse. ’ 0 0 Bbunénunoteka LLOK
ONeKTpOMarH1UTHas UHQYKUns» https://m.edsoo.ru/ff0cab82
11 KomnnekcHasa nposepo4Hasi paboTa no Teme ’ ’ 0 bubnnoteka LIOK
«MarHuTHoe none. ANeKTpoMarHuTHas NHOYKLMS» https://m.edsoo.ru/ff0cad58
12 CB060aHble MexaHnYecKkne KkonebaHus. ’ 0 0 Bunénunoteka LLOK
lapMoHuyeckue KonebaHus. https://m.edsoo.ru/ff0caf06
13 YpaBHEHNEe rapMOHNYECKNX KonebaHui. ’ 0 0 bubnnoteka LIOK
MpeBpalyeHne aHeprum https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

JlabopaTopHasa pabota «OnpegeneHne yCKoOpeHnst

14
CcBOOOAHOIro NageHnsi Npu NOMOLLM MasiTHUKa»
KonebatenbHbivi KOHTYp. CBO60OAHbIE
15 3NeKTPOMarHuTHble KonebaHusa B ngeasbHOM Bubnnoteka LIOK
KonebaTenbHOM KOHTYpe. AHanorus mexay https://m.edsoo.ru/ff0cb820
MEXaHUYECKMMU 1 31EKTPOMArHUTHbIMU KonebaHusamMm
16 dopmyna TomcoHa. 3aKOH COXpaHeHMs1 IHEPTUN B Bubnnoteka LIOK
naeanbHOM KonebaTenbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
MpepcTaBneHne o 3aTyxarowmx KonedaHnsx.
17 BElHnmneHHble MexaHﬁqec;l;e KonebaHus. PesoHaHC BuGnmoreka LIOK
Y ) ' https://m.edsoo.ru/ff0cbb86
BbIHY>K[IEHHbIE 31EKTPOMarH1MTHble KoiebaHums
MepemeHHbIW TOK. CHycomnaanbHbIW NEPEMEHHbIN
18 TOKp MouHocTb nepeMiHHoﬁo TOKa AMI'IpJ'IVIT OHoE 1 Bubnuoreka LIOK
. ' Y https://m.edsoo.ru/ff0cbd34
LEVCTBYIOLLIEE 3HAYEHME CUJIbl TOKA 1N HANPsKEHWs
19 TpaHchopmaTop. [pon3BoacTBO, Nepenada u
noTpedneHne aeKTPUYECKON aHEeprn
20 PeLueHne 3agad no teme «[lepeMeHHbI TOK. Bbuénuoteka LLJOK
TpaHchopmaTtop» https://m.edsoo.ru/ff 24
MexaHn4eckue BOMHbI, YCNOBUSA PacCnpOCTPaHEHNS.
21 Mepwnoa. CkopocTb pa,c?;pOCTpal:)eHm;? " pﬁMHa BuGnmoreka LIOK
: https://m.edsoo.ru/ff0cca54
BOJIHbI. [TonepeyHbie 1 NpPoaosibHbIE BOSHbI
22 3BYyK. CKOpOCTb 3BYyKa. [poMKOCTb 3ByKa. BeicoTa Bubnnoteka LIOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
03 ONeKTPOMarHnTHbIE BOJSHbI, X CBOWCTBA U CKOPOCTb. bubnnoteka LIOK
LLIkana aneKTpoMarH1THbIX BOJH https://m.edsoo.ru/ff0ccfe0 |
o4 MpuHUMNbI paguoceasn 1 TenesnaeHus. Passutue
CpefcTB cBs3n. Pagnonokaums
o5 KomnnekcHasa nposepo4Hasi paboTa no Teme bubnnoteka LIOK
«KonebaHus 1 BOMHbI» https://m.edsoo.ru/ff0cc6f8
MpsmMonuHenHoe pacnpocTpaHeHe cBeTa B
P . pacnpoctp < Bbuénunoteka LLOK
26 ofHopoaHon cpefe. ToYeYHbI NCTOYHUK cBeTa. Jlyy ] | f0cd350
cBeTa
27 OTpaxkeHune cBeTa. 3aKOHbI OTPaXKEHUs1 CBETA. Bunénunoteka LLOK

lMocTpoeHne N306paXKeHNi B NIOCKOM 3epKane

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

28

lMpenomnenne ceeta. NonHoe BHYTPeHHee
oTpakeHue. MNpegenbHbIW Yron NOAHOro BHYTPEHHENO
OTPa>KeHuns

Bbuénuoteka LLOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopHas paboTa «/13mepeHne nokasarens
NPenoMEHNS CTEKa»

Bbuénunoteka LLOK

bttps://m.edsoo.ru/ff0cd67a |

30

JInH3bI. [ocTpoeHue N3obparkeHnin B NUH3E.

Bbubnnoteka LIOK
https://m.edsoo.ru/ff0cddie

31

CDopmyna TOHKOW NNH3bI. YBENYEHNE NUH3bI

Bbuénunoteka LLOK
https://m.edsoo.ru/ff0cddie

32

JlabopatopHas paboTa «/IccnegoBaHne CBONCTB
N3006Pa)KEHUIN B JINH3aX>»

33

DOucnepcuns ceeta. CnoxHbln cocTaB 6e10ro ceeTa.
Liset. JlTabopaTopHas paboTa «HabnogeHve
gvcnepcum ceeta»

34

NHTepepeHuna ceeTa. dudpakums ceeta.
OundpakumoHHasa peluérka

Bbuénunoteka LLOK
https://m.edsoo.ru/ff0ced22

35

PelueHne 3aga4 no teme «OnTnkKa»

36

lPpaHuLbl NPUMEHNMOCTHY KINIACCUYECKOU MEXaHUKMN.
MocTynartbl cneyyansHOW TeEOPUM OTHOCUTENBHOCTHN

Bubnunoteka LLOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTL OAHOBPEMEHHOCTU. 3amMeaneHne
BPEMEHU 1 COKpaLLleHe QHbI

Bbuénunoteka LLOK
https://m.edsoo.ru/ff0cfa42

38

SHeprust 1 UMMNYNbC PeNAaTUBMCTCKOW YacTulbl. CBA3b
Maccbl C 3HEPren 1 UMNysIbCOM. JHEPrusi MoKosi

Bunbnunoteka LIOK
https://m.edsoo.ru/ff0cfc68

39

KomnnekcHasa nposepo4Hasi paboTa no Teme
«OnTtrka. OcHOBbLI cneunansHON Teopun
OTHOCUTENbHOCTU»

bubnnoteka LIOK
https://m.edsoo.ru/ff0cf6f0

40

®oToHbl. Popmyna MNnaHka. SHeprust n NMNybC
doToHa

Bbuénunoteka LLJOK
https://m. .ru/ffOcfed

41

OTKpbITHE U uccnepoBaHue otoaddekta. OnbiThl A.
I CtonetoBa

Bunénunoteka LLJOK
https://m.edsoo.ru/ff0cffc4

42

3akoHbl hoToaddekTa. YpaBHeHne DuHLITEVHA Ans
doToadhekTa. «KpacHasa rpaHula» potoaddexkta

Bbubnuoteka LLOK
https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Lasnerune ceeta. OnbiTol 1. H. Jlebenesa.

Bbuénunoteka LLOK

43 XUMU4eckoe AevicTere ceBeTa https://m.edsoo.ru/ff0d04a6
44 PelueHne 3agay no TeMe «3O1EMEHTbI KBAHTOBOW bubnnoteka LIOK
ONTUKN» https://m.edsoo.ru/ff0d0302
45 Mogenb atoma TomcoHa. OnbiTbl Pesepdopga no Bubnuoteka LIOK
paccesHuo a-4actuy,. lNnaHetapHas Mofens atoma https://m.edsoo.ru/ff0d091a
Bubnnoteka LIOK
46 Moctynatel Bopa httos://m. /e ;
| e s Scruoreca LOK
A yp P Apyron. Sha https://m.edsoo.ru/ff0d0afa
CMNEeKTPOB
o | e P Socre LK
Pen Pan https://m.edsoo.ru/f0d0fd2
N3NyYeHns
CsovicTBa anba-, 6eTa-, raMma-nsny4eHus.
49
Anbca-pacnag, 6eta-pacnaj
50 OTKpbITNE NPOTOHA U HewTpoHa. N3oTonkbl. CTpoeHne Bubnunoteka LIOK
aToMHoro sgpa https://m.edsoo.ru/ff0d1162
51 OHeprus CBs3M HYKIIOHOB B sifpe.
SAnepHble peakuun. SaepHblv peakTop. I'Ip06neva|, Bubnoteka LIOK
52 NepcrneKkTuBbI, 3KOIOrMYeCKe acneKTbl AAepHOU
https://m. ru/ffod1
SHEpPreTuku
53 PelueHne 3aga4 no teme «ApepHas pusnka»
B I Svcrvoreca LOK
A A pervicTpat P https://m.edsoo.ru/ff0d0e38
YacTu.
55 KomnnekcHasa nposepo4Hasi paboTa no Teme
«KBaHTOBas hunsunka»
Bua 3Be3gHoro Heba. Co3Be3nus, spkue 3Be3abl,
56 nnaHeTbl, X BUgMmoe asvxeHne. ConHevHas
cuctema
57 ConHue. ConHe4vHast akTUBHOCTb. ICTOYHUK 3HEpPrn

ConHua v 38€3[,



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3B€E3bl, X OCHOBHbIE XapakKTepUCTUKUN. 3BE3bI
rnaBHoOW nocnegoBaTenbHOCTU. BHyTpeHHee cTpoeHne

58 N 1
3B€3a. CoBpeMeHHbIe NpeacTaBneHns o
NPOUCXOXAeHnn 1 asotoumn ConHua n 3834
MnedHbivi TlyTe — Hawa lanakTtuka. NonoxeHune n

59 aBmxkeHne ConHua B ManakTtuke. Manaktnku. YepHole 1
Oblpbl B SApax ranaktnk

60 BceneHHas. Pas6eraHune ranaktuk. Teopusa BonbLuioro ’
B3pblBa. PenuktoBoe nanyyeHne. Metaranakimka

61 HepelueHHble Npo6ieMbl aCTPOHOMUN 1
O6o6Lwarowmin ypok. Ponb nsnku n actpoHoMun B

62 3KOHOMWNYECKOWN, TEXHONOIMMYECKON, CoLManbHON 1 1
3TNYECKON chepax AeaTeNnbHOCTY YenoBeKa

63 O6o6Lwatowmin ypok. Ponb n Mmecto husmnkn n 1
aCTPOHOMUM B COBPEMEHHOMW HAay4YHOW KapTUHE Mu1pa
O6o6watowmin ypok. Ponb mnsnyeckoi Teopun B

64 hopMMpoBaHM NpPeacTaBieHnin 0 hrU3nYeCcKoin 1
KapTuHe Mmupa
O6o6watowmin ypok. MecTto hunanveckom KapTuHbI

65 Mupa B 06LLEM pPSOY COBPEMEHHbIX 1
€CTECTBEHHO-HAYYHbIX NpeAcTaBneHnii 0 npupoae

66 Pe3epBHbIin ypok. MarHutHoe norne. ’
ONEKTPOMarHMTHas NHAyKUmst

67 Pe3epBHbIn ypok. OnTuka. OCHOBbI cneunansHOM ’
TEOPUM OTHOCUTENBHOCTU

68 Pe3epBHbIin ypok. KBaHTOBas uaunka. nemMeHThI ’ Bubnnoteka LIOK

aCTPOHOMUN U aCTPODU3UKN

https://m.edsoo.ru/ff0d1784

OBLLIEE KOJIMMECTBO YACOB I10 NPOIrPAMME

68



https://m.edsoo.ru/ff0d1784

YHEBHO-METOANYECKOE OBECINEYEHUE OBEPA3O0BATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUATbI ANd YHEHUKA

dunsuka, 10 knacc/ Maknwes 5., ByxoBueB b.b., Cotcknin H.H. nog pepakuven MNapdeHTtoeson H.A., AKLUMOHEpPHOE 06LLECTBO
«I3paTenbcTBO «[1pocBeLleHne»

LHNPPOBbLIE OBPA30OBATEJIbHbIE PECYPCbIl U PECYPCbl CETU UHTEPHET
https://educont.ru/
https://resh.edu.ru/

https://edu.skysmart.ru/



