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INOACHUTEJIbBHASA 3AIIMCKA

Mporpamma Mo (um3nMke 6a30BOr0 YPOBHA Ha YPOBHe cpefHero oo6Lero
obpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOXKEHUA U TPeboBaHWIA K pe3y/ibTaTtam
OCBOEHMS OCHOBHOWM 00pa3oBaTe/lbHOM MporpamMMbl, npeactaBfieHHbIX B PrOC
COO, a Takke C Y4éTOM (pefepaibHOM paboyeil Mporpammbl BOCMUTAHUSA U
KOHLenuun npenojasaHusa y4vyebHoro npegmera «dusnka» B 006pazoBaTesibHbIX
opraHmM3aumax Poccuiickoi depepaumm, peannsyroLmnx OCHOBHble
0bpa3oBaTe/ibHble MPOrpaMmbl.

CogepxaHne nporpamMbl MO (M3MKe HanpaefieHO Ha (opmMUpoBaHMe
€CTECTBEHHO-HAaY4YHON KapTUHbI Mupa obydarowmxcs 10-11 knaccoB npw
00y4yeHnn nx (msmke Ha 6a30BOM YPOBHe Ha OCHOBE CUCTEMHO-AEATe/lbHOCTHOIO
nogxopa. lMporpamma Mo (u3nkKe cooTBeTCTBYeT TpebosaHuAmM PIrOC COO K
NMaHVPYeMbIM  IMYHOCTHLIM, TMPEAMETHbIM W MeTanpeiMeTHbIM  pesy/ibTaTtam
00y4yeHMns, a Takke Y4uTbiBaeT HeoOXOAMMOCTb peasM3auuy MeXnpeaMeTHbIX
CBA3eM (DM3MKU C ECTECTBEHHO-Hay4HbIMU y4ebHbIMKM npeameTamn. B Hei
OMpesenstoTCA OCHOBHbIE LN U3ydeHuss (PU3MKU Ha YPOBHe CpedHero o6Luero
06pa3oBaHusA, MNaHUpyeMble pPe3y/bTaTbl OCBOEHMS Kypca (DU3UKWU: JIMYHOCTHBIE,
MeTanpeaMeTHble, npeameTHble (Ha 6a30BOM YPOBHe).

Mporpamma no usnkKe BKIHOYAET:

o TN/IAHMPYeMble pe3y/ibTaTbl OCBOEHUS Kypca (PU3MKM Ha 6a30BOM YPOBHe, B

TOM yumCnie NpeaMeTHbIe pesy/bTaTbl MO rogam 06yyYeHus:;

o COfEpXXaHue yyebHoro npeamera «Pusmka» Nno rogam o6yyeHus.

®Pu3nKa Kak Hayka O Haunbonee 0OLWIMX 3aKOHax MPUPOAbl, BbICTyNas B
KayecTBe y4yeOGHOro npeameTta B LUKOJIE, BHOCUT CYLLECTBEHHbIN BKIa4 B CUCTEMY
3HaHWN 06 OKpy>KatoLem Mupe. LLIKOMbHbIA Kype (PU3MKKM — CUCTEMOOOPA3YHOLLNIA
[/19 €CTECTBEHHO-HAYYHbIX Y4YeOHbIX MPeaMeToB, MOCKO/bKY (DU3NYECKUE 3aKOHbI
NeXxat B OCHOBE [MPOLECCOB W ABMIEHWIR, W3y4YaeMbIX XWMUeW, Guosorven,
(hm3nyeckon reorpagmerd M aCTPOHOMUER.  Mcnosb3oBaHMe W aKTUBHOE
NPUMeHeHe  (PU3MYECKMX  3HAHWA  OMpefensieT  Xapaktep W pas3BuTue
pasHOOOpa3HbIX TEXHOMOrMn B Cepe 3HEPreTMKW, TPaHCNopTa, OCBOEHWS
KOCMOCa, MOJly4eHWs HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBAMMW U APYIUX.
3ydeHne (U3MKM BHOCUT OCHOBHOW BKfag B (DOPMUPOBaHME ECTECTBEHHO-
Hay4YHON KapTWHbI MUpa Ob6y4valolmxcd, B (DOPMUPOBaHUE YMEHWUA MPUMEHATb
Hay4HbIA METOA MO3HaHUA NMPW BbIMOIHEHNM UMW YUYeBOHbIX UCCMeL0BaHWIA.

B ocCHOBY Kypca (pM3MKW [N YPOBHA CpefHero o6ulero o6pasoBaHus
MONMIOXKEH pAL WAel, KOTopble MOXHO paccMaTpuBaTb Kak MPUHUMMbLI  €ro
MOCTPOEHMS.



Hoess yenocmunocmu. B COOTBETCTBUM C HelM KypC SABASIETCA NOrMYECKM
3aBEPLUEHHBIM, OH COAEPXXWUT MaTepuan 13 BCeX PasfenioB (M3MKK, BKIHOYAET Kak
BOMPOCHI K/IaCCUYECKOM, TaK U COBPEMEHHON (PUMKN.

Hoesn zenepanuzayuu. B COOTBETCTBMM C Hell MaTepuan Kypca (U3MKK
00beMHEH BOKPYr (hM3MYECKUX Teopuil. Begywmum B Kypce ABMSETCH
(hopMupoBaHMe NPeACTaB/ieHNA O CTPYKTYPHbIX YPOBHSAX MaTepuu, BeELLECTBe U
rnone.

Hoes eymanumapuzayuu. EE peanmsauma npegnonaraet UCMNonbL30BaHUe
rymaHuMTapHOro noTeHUMana (U3NYECKOM HayKu, OCMbICNIEHME CBA3W PasBUTMSA
(M3MKM C  pasBuTMEM  06OLLECTBA, a TaKKe C  MUPOBO33PEHYECKUMN,
HPaBCTBEHHbLIMM W 3KO/IOMMYECKUMI NPoBiemamu.

Hoes  npuxnaowou  nanpasaennocmu. Kypc  usumkm  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TEXHUYECKUX U TEXHOMOTMUYECKMX MPUMIOXKEHUN
M3YYEHHbIX TEOPWUIA N 3aKOHOB.

Hoess skonocuzayuu PeanM3yeTcs MOCPeLCTBOM BBEAEHUS  3/IEMEHTOB
COflepXKaHns,  MOCBALLEHHLIX  3KOMOrMYeCcKUM  npob6/siemam  COBPEMEHHOCTH,
KOTOpble CBAA3aHbl C PasBUTMEM TEXHWKU U TEXHONOMMIA, a TakKXKe 06CYyXAeHWs
Npo6/iemM paumoHa/IbHOro NMPUPOAOMNO0/b30BaHUA Y 3KO/I0MMYECKONn 6e30MacHOCTM.

CTep)XXHeBbIMW 3N1eMeHTaMW Kypca (M3MKM Ha YPOBHE CpefHero o6Lyero
o6pa3oBaHusA ABNAOTCA u3nyeckme Teopun (hopMupoBaHMe MpPeacTaBfeEHNA O
CTPYKTYpe NOCTPOEHUA (PU3NYECKOW Teopun, ponu (hyHAaMeHTa/IbHbIX 3aKOHOB U
MPUMHUMMNOB B COBPEMEHHbIX  MNPEACTaBNeHMsIX O  npupofe,  rpaHuuax
NPUMEHUMOCTU  TEOPWUIA, AN  OMNUCAHUS ECTECTBEHHO-HAyUYHbIX SBMEHUA U
MpoLeccoB).

CUCTEMHO-[eATENbHOCTHBIA NOAX0A B Kypce (DM3MKU peasim3yeTcs Npexne
BCEro 3a CYET opraHu3auum 3KCNepUMEHTaIbHOW AeATeNbHOCTM 06y4atoLmxcs.
[ns 6a30BOro ypoBHA Kypca (OM3MKM — 3TO WCMO/Mb30BaHME CUCTEMbI
()POHTa/IbHbIX ~ KPATKOBPEMEHHbLIX 3KCMEPUMEHTOB W /labopaTopHbIX paborT,
KOTOpble B nporpamme no ¢msnke o06beAHeHbl B OOLMIA CAMCOK YYEHUYECKMX
npakTU4eckux paboT. BblgeneHne B yKazaHHOM MepeyHe nabopaTopHbIX pabor,
NPOBOAMMbBIX  AN11  KOHTPONS W OLUEHKW, OCYLLECTBMISIETCA  y4aCTHMKaMM
00Opa3oBaTeNlbHOro  rnpouecca UCXoas W3  O0COBEHHOCTEM NMaHWPOBaHMS U
OCHalleHns  KabwuHeta (m3nMkn. [pu  3ToM  obecrneymBaeTcs  OB/afeHME
obyyarLnMNCA YMeHUsIMM NPOBOAUTL KOCBEHHblE W3MEepPeHWs, WUCCNef0BaHus
3aBUCMMOCTEA  (DU3NYECKMX BEMYMH WM MOCTAHOBKY OMbITOB MO MPOBEpPKe
NPeasoXKEHHbIX TMNOTES.

Bonblwoe BHUMaHWe YOENAeTCA PELIeHUI0 PAacUYETHbIX W KayeCTBEHHbIX
3afay. [pn 3TOM ANA pacy€THbIX 3afa4y NPUOPUTETOM ABNAKOTCA 3afayvn C SBHO
3aflaHHON (hM3NYECKO MOLeNbio, MO3BONSAIOLLME NPUMEHSATL U3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTU KaK M3 OAHOr0 pasjena Kypca, Tak WU UHTEerpupys 3HaHus u3
pasHbIX pasgenos. [n9 KauyeCTBEHHbIX 3a4ay MPUOPUTETOM SABMAKOTCA 3afaHus Ha
00BbACHEHME MPOTEKaHNA (U3MYECKUX SBMIEHWIA M NPOLECCOB B OKPY)KaroLLEel
XWU3HKW, Tpebyowme BbIGOpPA (MU3MYECKON MOJenM LS8 CUTyauuMu MpaKTUKO-
OPVEHTMPOBAHHOIO XapakTepa.

B cootBetctBUM Cc TpeboBaHusMu PIrOC COO K MaTepuasibHO-
TEXHWYECKOMY O6ecrneveHno yyebHOro npouecca 6a30Bbli  YPOBEHb Kypca
(bM3MKM Ha YpPOBHe cpefHero o6Lero 06pas3oBaHNA AO/MHKEH U3y4YaTbCA B YCNOBUAX
NPeAMETHOro0 KabuHeTa (U3VKM WM B YC/OBUAX WHTErpUMPOBaHHOIO KabuHeTa
NpeLMeTOB EeCTECTBEHHO-HAay4yHOro uukna. B kabuHeTe (M3MKM [OMKHO 6bITb
Heobxo4uMOoe nabopaTopHoe 060pyAoBaHME A1 BbINO/HEHWS YKa3aHHbIX B
nporpaMme Mo (hU3nKe YYEeHUYECKMX MPaKTUYECKMX paboT M AeMOHCTPaLMOHHOE
ob6opyoBaHue.

[leMmoHCTpaunoHHoe ob6opyaoBaHne (OpMUpPyeTCd B COOTBETCTBMM C
MPUHUMMNOM  MWHUM&IbHOW  JOCTATOYHOCTM U 0becrneymBaeT  MOCTaHOBKY
MepeyncrieHHbIX B NporpaMme Mo (OM3MKe KIKOYEBbIX [EMOHCTpaunin - ans
NCCNefoBaHMA  M3Y4YaeMbIX  ABMIEHWA U NPOLECCOB,  SMMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, UX TEXHUYECKUX NMPUMEHEHUIA.

JlabopatopHoe 060pyaoBaHWe AN YYEHUYECKUX MNPaKTUYECKMX paboT
(hopmMumpyeTca B BUAE TemMaTUYeCKUX KOMIMIEKTOB W obecrneynBaeTcsd B pacuyére
OLHOrO KOMMMEKTa Ha [ABYX obydvalowuxcd. Temartuyeckue KOMMIEKTbI
nabopatopHoro o060pyaoBaHUSt [0/HKHbI ObITb MOCTPOEHbI Ha KOMIMIEKCHOM
MCNOMb30BaHWN aHA/IOrOBLIX M LUMPPOBbLIX MPUOOPOB, a TakKKe KOMMbHTEPHbIX
N3MEPUTESIbHBLIX CUCTEM B BUAE LMDPOBLIX TabopaTopuid.

OCHOBHbIMM LeNamMun nsyyeHus (msmkun B 06LLLeM 06pa3oBaHUN ABMISKOTCA:

o (hOpMMpPOBaAHME WHTEpeca W CTPEMJIEHMS O00y4aloWwmMXca K HayyHOMY
N3YYEHUIO MPUPOLbl, Pa3BUTUE WX WHTEIEKTYaSIbHbIX U TBOPYECKMX
CMoCco6HoCTEN;

e pas3BuTUE MpPeACTaBNEHUA O Hay4YHOM MeTofe NO3HaHWs U (HopMMpoBaHUue
NCCNef0BaTe/IbCKOro OTHOLUEHUA K OKPY)KAIOLLMM ABJIEHUSM,;

e (hOPMMPOBAHME HAYYHOr0 MWPOBO33PEHNA KaK pesy/bTata U3y4YeHUs
OCHOB CTPOeHWst MaTepun 1 (hyHAaMeHTa/IbHbIX 3aKOHOB (IU3NKU;

o (DOpPMUPOBAHME YMEHWUA OOBACHATL  HABMIEHWS C  WUCMOJIb30BAHMEM
(PM3NYECKMX 3HAHWUIA N HAYUHbIX [OKA3aTe/lbCTB;

o (hOpMMpOBaHME MPeACTaBeHNA O PoONn (DU3MKU A4S PasBUTUA APYrUX
eCTECTBEHHbIX HayK, TEXHUKN N TEXHOIOTUIA.

[oCTvXKeHne 3TuX Leneld 06ecrnevmBaeTcs peLleHreM Cneayrowmx 3atady B

npoecce U3yyveHUs Kypca Pu3nKn Ha ypoBHe CpefHero o6Luero o6pasoBaHus:



o puobpeTeHne CUCTEMBI 3HaHWIA 06 00LNx (hn3nyeckmx
3aKOHOMEPHOCTSIX, 3aKOHax, Teopusx, BK/IHOYaA MeXaHuKY,
MONEKYNIAPHYO  (PU3NKY, 3NEKTPOAUHAMUKY, KBaHTOBYHD (M3VKY W
3/IleMeHTbI acTPOU3NKHK;

o (hOpMMpOBaHME YMEHWA MPUMEHATb TEOPEeTUYECKMe 3HaHuA  Ans
OODBACHEHUS  (PU3MYECKMX HABNEHUA B MNpUpPode W A19  NPUHATUSA
MPaKTUYECKNX PeLUeHNiA B NOBCEAHEBHOMN YXU3HW;

e OCBOEHME CMoco60B pelleHns pa3/IMyHbIX 33dad C SBHO 3aaHHOWA
(m3nyeckorr Mopfenbl, 3afad, MNoApas’ymMeBalOLLMX CaMOCTOATE/IbHOe
co3faHve (PU3NYeCKO MOLeNn, afieKBaTHOM YCNOBUAM 3ajauun;

e MOHUMaHWE (PU3NYECKMX OCHOB W MPUHUMNOB [AENCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHONOMMYECKUX MPOLECCOB, WX BIMAHWUA HA OKPY)KAHOLLLYHO
Cpeny;

e 0B/aJEHVE MeTOJaMV CaMOCTOATE/IbHOTO M/aHUPOBAHWUA W MPOBeLeHWS
(PM3NYECKMX 3IKCMEPUMMEHTOB, aHaM3a W WHTepnpeTaumyM WHHOpMaLMK,
onpefenieHns LOCTOBEPHOCTU MOJYYEHHOTO pe3y/bTara;

e CO3[jaHVie YC/IOBUIA A1 PasBUTUA YMEHWIN MPOEKTHO-UCCMeL0BaTe/IbCKOM,
TBOPYECKOW AEATENbHOCTU.

Ha wu3yuyeHve ¢u3nkyn (6a30Bblii YpPOBEHb) Ha YpPOBHe CpefHEero o6uiero
obpasoBaHuA oTBoauTCA 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Hefefno), B
11 Knacce — 68 yacoB (2 4aca B Hefento).

Mpegnaraemblin B nporpaMmme Mo (OU3MKe MepeyeHb /1abopaTopHbIX U
NPaKTUYeCKUX paboT ABMAETCA PEKOMEHLOBAHHbIM, Y4uUTeNb [AenaeT Bbl6op
npoBefeHns 1abopaTopHbiX paboT M ONbITOB C Y4YETOM WHAMBUAYASbHbLIX
0COGEHHOCTEN 06yYatoLLMXCS.



COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3znes 1. ®u3zuka ¥ MeTOAbI HAYYHOTO NO3HAHUSA

du3nka — Hayka 0 npupope. HayuHble MeTOofbl MO3HAHUSA OKPYXXalOLLEero
Mupa. Ponb JKCNepuMmeHTa w”n Teopun B Npouecce TMOo3HaHunA npupoabl.
SKCNEePUMEHT B PU3NKe.

MogennpoBaHve (U3NYECKUX SBNEHUA W NPOLLECCOB. Hay4Hble rvnoTesbl.
du3nyeckne 3aKOoHbl U TEOPUMN. rpaHI/ILI,bI NPUMEHNMOCTU CbVIBI/I‘-IeCKVIX 3aKOHOB.
|_|pI/IHLI,I/II'I COOTBETCTBUA.

Pofb 1 MecTo (M3NKM B (HOPMUPOBaHUM COBPEMEHHOM Hay4YHON KapTWHbI
MMpa, B MPaKTUYECKOW AESTENbHOCTW MHOAEN.

Jlemoncmpayuu

AHanorosble 1 UM(POBbLIE U3MepPUTE/IbHbIE  MPUOOPbLI,  KOMMbLIOTEPHbIE
AATUNKN,

Pa3nea 2. MexaHuka

Tema 1. Kunemamuka

MexaHunuyeckoe [ABuKeHue. OTHOCUTENIbHOCTb MEXaHUYeCcKOro [ABVDKEHUS,
Cucrtema 0TCcUéTa. TpaekTopus.

MepemelleHne, CKOpoOCTb (CPeaHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) W
YCKOPEHME MaTepuasibHOM TOUYKM, UX MNPOEKUUM HA OCU CUCTEMbI KOOPAMHAT.
CnoXXeHune nepemMeLLLEHNIA 1 CNOXEHME CKOPOCTEMN.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MpPSIMO/IMHEHOe [ABWKeHMe. [padmku
3aBMCUMOCTW  KOOPAMHAT, CKOPOCTM, YCKOPeHus, MyTu W  MepeMeLleHms
MaTepuasibHOM TOUKMN OT BPEMEHM.

CB060HOE NafieHne. YCKOpeHne cBOOOAHOIO NaaeHus.

KpuBo/inHeiiHOe  ABMXKeHMe.  [BMXKeHWe  MaTepuasibHOM  TOYKM 10
OKPY>XHOCTM C MOCTOSHHOW NO MOAY/O CKOPOCTLIO. YT/I0Basi CKOPOCTb, JIMHEHasA
ckopocTb. Meprofa v yacToTa obpalleHns. LIeHTpOCTpeMUTENbHOE YCKOPEHNE.

TexHMYeCKne YCTPOWCTBA W MPaKTUYECKOe MPUMEHEHME:  CMAOMETP,
[BWKEHNE CHAPSA0B, LEMNHbIE U PEMEHHbIE Nepedaydn.

Jlemoncmpayuu

Mogenb cucTemMbl OTCYETa, WAMOCTPaUMS KMHEMATUYECKUX XapaKTePUCTUK
[BVKEHUS.

Mpeobpa3oBaHme ABVMXXEHWIA C UCMOb30BaHMEM MPOCTbIX MEXaHNU3MOB.

MageHve Ten B BO3AYXE U B Pa3peXXeHHOM MpPOCTPaHCTBe.

HabnogeHne ABWMXEHUA Tena, OPOLLEHHOro Mof YrfioM K TFOPU3OHTY U
rOPU30HTA/ILHO.



3mepeHune yckopeHns cBO60AHOIO nageHus.

HanpasneHne CKOPOCTU NP ABUXKEHUU MO OKPYXXHOCTW.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomaol

3ydeHne HepaBHOMEPHOIO [BVXXEHUA C Le/bio OnpefeneHns MrHOBEHHOWA
CKOpPOCTW.

VccnefoBaHve COOTHOLUEHMS MeXAy nNyTAMKU, MNPOWAEHHbIMW TenoM  3a
nocnefoBaTeNibHble  paBHble  MPOMEXYTKA  BPEMEHW TMPU  PaBHOYCKOPEHHOM
[BWKEHMUN C HaYa/IbHOW CKOPOCTbIO, PaBHOM HYy/HO.

3yyeHne ABWXEHUS LuapuKa B BA3KOW XXMUAKOCTM.

3yyeHve LBVXeHus Tena, OPOLLIEHHOTO rOPU3OHTASbHO.

Tema 2. /lunamuka

MpuHUMN  oTHocuTenbHoCcTM  Tasmnes.  TepBbld  3akKOH  HbloTOHa.
VIHepuuyanbHble CUCTEMbI OTCYUETA.

Macca Tena. Cvna. MpuHumn cynepno3vumn cun. Btopoil 3akoH HbOTOHa
AJ15 MaTepuasibHON TOUKW. TpeTuid 3aKkoH HbloTOHa NS MaTepuasibHbIX TOYeK.

3aKOH BceMupHOro TAroTeHusa. Cuna TAXecTW. [lepBad KoCMuUYeckas
CKOPOCTb.

Cuna ynpyroctn. 3akoH l'yka. Bec Tena.

TpeHune. Buabl TpeHns (NOKOS, CKOMbXeHWs, KaveHns). Cuna TpeHus. Cyxoe
TpeHue. Cuna TPEHUA CKOMbXEeHUs U cuna TpeHust MoKos. KoaguumeHT TpeHus.
Cuna conpoTUBEHNA NPU ABUMXKEHUU Tena B XXUAKOCTU UK rase.

MocTynatenibHOE W BpallaTe/ibHOe ABV)KEHWEe abCoMOTHO TBEPAOIO Tesa.

MOMEHT CWbl OTHOCUTENBHO OCW BpalweHuda. [lne4yo cunbl. Ycnosus
paBHOBECUA TBEPLOIro Tena.

TexHuyeckne YCTPOMCTBA W MPAKTUYECKOe MPUMEHEHMe: MOALUUMHUKW,
ABVXXeHVEe UCKYCCTBEHHBIX CMYTHUKOB.

Jlemoncmpayuu

#AABneHne nHepuun.

CpaBHeHMe macc B3aMOAENCTBYOLWMNX Tefl.

BTopoit 3akoH HbOTOHA.

Vi3mepeHure cun.

CnoxeHwve cun.

3aBMCUMOCTb CW/Ibl YMPYrOCTK OT AedhopmaLmn.

HesecomocTb. Bec Tena npu YCKOPEHHOM NoAbLEME U NafeHU.

CpaBHeHME CUN TPEHNA NOKOSA, KAYEHNS U CKOJIbXEHNS.

YcnoBua paBHOBeCUA TBEPAOro Tena. Buabl paBHOBeECKS.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomol

3ydeHne [BWXeHUS Gpycka No HaK/OHHOMW NIOCKOCTU.



VccnefoBaHme 3aBUCMMOCTW CWU YMPYFOCTM, BO3HMKAKOWMX B MPYXUHE W
Pe3nHOBOM 06pa3sLe, OT X AethopmaLmn.

ViccnepoBaHve  ycrnoBuiA  paBHOBecMst  TBEPAOro Tena, WMEKOLWEro 0cCb
BpaLLeHua.

Tema 3. 3akonui COXPAHEHUA 6 MEXAHUKE

MnynbCc matepuanbHOn TOUKM (Tena), CUCTeMbl MaTepuasibHbIX TOYeK.

MnNynsC cunbl U U3MeHeHWe KMNynbca Tena. 3aKoH COXPaHeHUs UMNY/bCa.
PeakTMBHOE ABUKEHNE.

PaboTa cu/ibl. MOLWHOCTbL CUbl.

KnHeTuueckass 3Heprus MartepuanbHOW TO4YKW. Teopema 06 W3MEHeHUW
KMHETUYECKOW 3Heprumw.

[MNoTeHunanbHas aHeprus. [MoTeHuunanbHas aHeprus ynpyro
AeopMMPOBaHHOM  NPYXXWHbI.  [loTeHUManbHad  sHeprua  Tena  BO/M3M
NMOBEPXHOCTU 3eMIIN.

MoTeHumanbHble 7 HenoTeHUMa/IbHbIe cunbl. Csasb paboThbl
HENOTEHUMA/IbHBIX CUM C WM3MEHEHWEM MEXaHW4YeCKON 3SHepPruM CUCTEMbI Ten.
3aKOH COXpaHeHUsi MeXaHUYeCKOW 3HEPTUw.

Ynpyrue v Heynpyrme CTo/KHOBEHUS.

TexHu4yeckne yCTPOWCTBA U MpakKTUYecKoe MpPUMeHeHWe: BOAOMET, KOMEp,
MPY>XUHHBIA NMUCTONET, ABWKEHNE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns MMMysbCa.

PeakTnMBHOE ABVKEHNE.

Mepexop NOTEeHUMabHON 3HEPTUM B KUHETUYECKYIO M 06paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHwvle pabomol

3ydyeHve abCOMOTHO Heynpyroro ygapa C MOMOLLbIO [ABYX OfMHAaKOBbIX
HUTAHbLIX MasTHUKOB.

VccnegoBaHne cBA3M paboThbl CUMbl C U3MEHEHMEM MEXAHWYECKOW 3Heprum
Tefa Ha NpUMepe pPacTAXKEHUS PE3VHOBOTO XryTa.

Pasnea 3. MoJiekyasipHasi pu3uKa U TEPMOAMHAMUKA
Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHbIe MOJIOXKeHUA MOﬂeKyﬂﬂpHO-KMHeTMLIeCKOVI TEOPUN N NX OIMbITHOE
obocHoBaHWe. bBpoyHOBCKOe [ABWKeHue. Ouddysna. Xapaktep OBWKEHUA W
B3aMMOJEMCTBMSA YacTuL, BellecTBa. Moaenm CTPOEHMst ras30B, XXWAKOCTEN U
TBép,ﬂ,bIX Ten 1 06bSICHEHNE CBOWCTB BELLLECTBA Ha OCHOBE 3TUX MO,U,E!'IeVI. Macca n
pasmepbl Monekysn. Konnyectso BelecTsa. MocTossHHas ABoragpo.

TennoBoe paBHOBecwe. Temnepatypa M eé m3mMepeHue. LLkana Temnepartyp
Llenbcus.



Mogenb  wnpeasbHoro  rasa.  OCHOBHOe — ypaBHeHVWe  MOJIEKYIIPHO-
KMHETMYECKOW Teopun mnAaeasbHOro rasa. AGCOMIOTHas TemnepaTtypa Kak mepa
CpeAHel KUHETUYECKOWN 3Heprun TensioBOro [ABWMXKEeHUS 4acTuy, rasa. Llkana
TemnepaTyp KenbBuHa. a30Bble 3aKOHbl. YpaBHeHWe MeHeneeBa—KnanepoHa.
3akoH [anbToHa. M3onpoueccbl B MaeasibHOM rase ¢ NMOCTOAHHBLIM KOMYECTBOM
BewlectBa. [pagmyeckoe npeacTasieHne K30MPOLECCOB: M30TepMa, U30X0pa,
n3obapa.

TexHuyeckne YCTPOMCTBA W NPaKTUYECKOe TMPUMEHEHMNE: TEPMOMETP,
b6apomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLMe [MUCKPETHOe CTPOEHWe BellecTBa, (oTorpadum
MOJIEKY/1 OpraHNYecKmX COeAVHEHUN.

OnbITbl MO ANDMY3NN XKNLKOCTEN 1 ra3os.

Mogenb 6poyHOBCKOI0 ABMXXEHNS.

Mogenb onbita LLtepHa.

OnbIThI, [0KasblBaroLLve CyLLIeCTBOBaHMe MeXXMO/IEKYNAPHOTO
B3aVIMOZENCTBMA.

Mogenb, unnrcTpupyrowas Npupoay AaBfeHna rasa Ha CTEHKM cocypa.

OnbITbl, WIMKOCTPUPYIOLLNE  YpPaBHEHWE COCTOAHMSA  MAEaIbHOTo  rasa,
M30MpoLiecchl.

Yuenuueckuii sxcnepumenm, nrabopamopusie pabomaol

OnpepeneHve Maccbl BO3dyXa B K/1aCCHO KOMHaTe Ha OCHOBe W3MepeHui
06bEMa KOMHaTbI, AaB/ieHNa 1 TeMnepaTypbl BO3fyxXa B HeW.

iccnefoBaHme 3aBUCMMOCTN MEXAY MapamMeTpamMu COCTOAHWUA paspeXxeHHOro
rasa.

Tema 2. Ocrogbl mepmoouHamuxu

TepmofnHamuyeckas cucTema. BHYTpeHHAs 3Heprus TepMOLMHaMUYeCKOW
CUCTEMbI M CNOCOObLI €€ n3MeHeHUs. KonmyecTBO TennoTbl U paboTa. BHyTpeHHAS
3Heprus OHOATOMHOIO0  KAeasbHOro rasa. Buabl  Tennonepegayw:
TEenI0MpPOBOAHOCTb, KOHBEKLMA, U3NydeHWe. Y[enbHas TernjoémMKOCTb BeLLecTBa.
Konnyectso TennoTbl Npy Tensonepesaye.

MoHATMe 06 aguabatHOM npouecce. [epBbli  3aKOH TEPMOAMHAMUKN.
[MpMeHeHMe NepBOro 3akoHa TepMoAMHaMMKM K um3onpoueccam. [padumyeckas
NHTepnpeTauma paboTbl rasa.

BTopoii 3aKoH TepMoAnMHaMuKK. HeobpaTMOoCTb NpPOoLEeccoB B NPUPOLE.

TennoBble  MawwHbl.  [puHUMMBLI  QEACTBUA  TEMIOBbIX  MAaLLVH.
[Mpeobpa3oBaHUA 3Hepruy B TENOBbIX MawnHax. KospduumeHT noses3Horo
[e/CTBUA TennoBOol MawwuHbl. Linkn KapHo M ero KoaguumeHT mMone3Horo
AENCTBUA. DKONOrmyeckme npobaembl TEMNOIHEPTETUKMN.



TexHMYecKne YCTPOWCTBA WM MPAKTUYECKOe MNPUMEHEHWe:  [BuUrartesb
BHYTPEHHEr0 CropaHusi, 6bITOBOI X0NOANNbHUK, KOHAWULIMOHEP.

Jlemoncmpayuu

i3MeHeHWe BHYTPEHHe 3HepruyM Tena npu CoBepLUeHWM paboTbl: BbINET
NpobKn ©3 OYyTbINKWU NOA [AENCTBMEM CXATOro BO3AyxXa, HarpeBaHue ajupa B
NaTyHHOW TPyOKe NyTéM TpeHus (BMAEOAEMOHCTpaums).

i3meHeHWe BHYTPeHHen aHeprum (Temnepatypbl) Tena Npuy Tennaonepegaqe.

OnbIT nNo aavabaTHOMY paclIMpeHnto Bo3dyxa (OMbIT C  BO3A4YLUHbLIM
OrHWMBOM).

Mogenn napoBou TypOuHbI, ABUraTens BHYTPEHHEro CropaHus, peakTUBHOMO
ABurarens.

Yuenuueckuii sxcnepumenm, irabopamopvie pabomoi

M3amepeHue yaenbHOW TennoéMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazoesvie nepexoonl

Mapoobpas3oBaHMe U KOHAeHcauus. licnapeHve u KuneHue. ABCOMKOTHasA U
OTHOCWUTE/IbHAaA BN@XKHOCTb BO3fyxXa. HacbIWeHHbIA nap. Y[aenbHad TensoTa
napoo6pas3oBaHns. 3aBUCUMOCTb TEMMEPATYPbl KUMEHUS OT AaB/IEHNS.

Teépaoe Teno. Kpuctaninueckue n amopHble Tena. AHU30TPOMMSI CBOMCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpemeHHble MaTtepuanbl. [naBneHne Wu
KpuUcTanmsaums. YaenbHaa Tennota nnasneHus. Cyonmmaums.

YpaBHeHWe TensioBoro 6anaHca.

TexHNYeckne YCTPOMUCTBA W MNPaKTUYECKOE MPUMEHEHME. TUTPOMETP U
NCUXPOMETP, Ka/loPUMETP, TEXHONOTNMN MOMYyYeHUs COBPEMEHHBLIX MaTepuanos, B
TOM YKC/le HAaHOMaTepunanoB, N HAHOTEXHOMOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLEHHBLIX MapoB.

KvneHne npu NOHWXeHHOM [aB/ieHUMN.

Cnoco6bbl U3MePEHNS BTAXKHOCTW.

HabntofeHve HarpeBaHus W NNaBfeHNA KPUCTAINIMYECKOrO BeLLleCTBa.

[eMoHCTpauus KpucTasnos.

Yuenuueckuii sxcnepumenm, nrabopamopuvie pabomaol

i3mepeHne OTHOCUTENBHON BNaXXHOCTWN BO3AyXa.

Pa3nea 4. daekTpoanHaMuKa

Tema 1. dnekmpocmamuka

JnekTpuzauma Ten. JNeKTpuuecknii 3apad. [Ba Buaa  3NEKTPUYECKUX
3apAfoB. [NpPOBOAHUKK, OWINEKTPUKA U NOSMYNPOBOAHUKN. 3aKOH COXpaHeHus
3NEeKTPUYECKOro 3apsaja.

BsaumogelicTere 3apsaaoB. 3akoH KynoHa. ToueuHblii 3N1eKTPUYECKWA 3apsf.
3J'IeKTpI/I‘-IeCKOG norne. HaI'IpFI)KéHHOCTb INEKTPNYECKOIO  MNoA. rlpI/IHLI,I/II'I



CynepnosnuUmmn 3NeKTPUYECKUX Moner. JIMHUM Hanps>KEHHOCTU 3NEKTPUYECKOTO
rnons.

PaboTa cun  anekTtpoctatuyeckoro  nond.  loTeHuyman.  PasHOCTb
noTeHunanos. [IpOBOAHVMKM W AUSNEKTPUKU B 3/IEKTPOCTATUYECKOM  MOJIe.
[AnanekTpuyeckas NPOHMLAEMOCTb.

OneKTPoéMKOCTb. KoHAeHcaTop. JMeKTPOEMKOCTb M/IOCKOr0 KOHAeHcaTopa.
SHeprua 3apsXeHHOro KoHAeHcaTopa.

TexHuyeckne YCTPOCTBA W MNPaKTUYECKOe MPUMEHEHMe: 3M1EKTPOCKONM,
3NIEKTPOMETP, 3/MEKTPOCTaTUYeCKas 3awmTa, 3a3eM/ieHMe 3/1eKTponpubopos,
KOHZEHCaTop, KONMPOBa/IbHLIN annapart, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOWCTBO U MPUHLMMN AENACTBUA 3/IEKTPOMETpA.

B3anmoenCcTBe Ha3MeKTPU30BaHHbIX Tes.

DNeKTPUYecKoe MnoJie 3apsXKeHHbIX Terl.

[MPOBOAHVKM B 3/IEKTPOCTATUYECKOM MOJIE.

SneKkTpocTaTuyeckas 3aLumTa.

[N3NeKTPUKN B 3/1EKTPOCTATUYECKOM MNOJIe.

3aBUCUMOCTbL  3/1IeKTPOEMKOCTM  TMJIOCKOTO  KOHAeHcatopa OT njoLlagm
MNACTWH, PacCTOAHUS MEXAY HUMU U AU3NIEKTPUYECKOW NPOHULAEMOCTMN.

SHeprusa 3apsXeHHOro KOHAeHcaTopa.

Yuenuueckuii sxcnepumenm, nrabopamopusie pabomaol

V3mepeHne 3neKTPOEMKOCTN KOHAeHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

JNeKTPUYECKUA  TOK. YCNOBWUA  CYLLECTBOBAHWS  3/IEKTPUYECKOro  TOKa.
NcToUHMKM ToKa. Crna Toka. MOCTOAHHBIA TOK.

HanpsykeHne. 3akoH OMa 4/ yyacTka Lenwu.

ONeKTpUYecKoe COMPOTMB/EHWe. Y[efbHOe COMPOTUB/IEHVE BeLLeCTBa.
MocnefoBaresibHoe, MapasiefibHOe, CMeLllaHHOe COoefMHeHe NPOBOAHWNKOB.

PaboTa anekTpuyeckoro Toka. 3akoH J[pkoyns—SleHua. MOLWHOCTb
3/IEKTPUYECKOr0o TOKa.

JNEKTPOABMXKYLLAA CWMa M BHYTPEeHHee COMPOTMB/IEHME WCTOYHMKA TOKa.
3akoH Oma 17151 NOSIHOW (3aMKHYTO) 3N1eKTpUYeckoi Lienn. KopoTKoe 3aMblKaHue.

ONeKTpoHHas NPOBOAMMOCTb  TBEPAbIX  MeTaioB.  3aBMCUMOCTb
COMPOTMB/EHUA METa/I0B OT TemnepaTypbl. CBepXNPOBOAUMOCTb.

ANeKTPUYECKUiA TOK B BaKyyMe. CBOCTBA 3M1EKTPOHHBIX My4KOB.

MonynpoBOAHMKM. CobcTBeHHas 7 npumecHas NpPOBOAMMOCTb
noslynpoBoAHUKOB. CBOKCTBa p—n-nepexoja. [ofynpoBoAHUKOBbIE NPUBOPBI.

ONeKTpuyecknii  TOK B pacTBopax W  pacnnaBax  3/1eKTPOJSIUTOB.
DNeKTPOoMTUYECKas auccoumaums. SNeKTpons.



JNeKTpuyeckuini ToK B razax. CamoCTOSITENbHbIA UM HECAaMOCTOSATE/bHbIN
paspag. MonHusa. Nnasma.

TexHMYecKne YCTPOWCTBA W MPaKTUYECKOe TMPUMEHEHWe: amnepMeTp,
BO/IbTMETP, PeocTaT, WCTOMHUKW TOKa, 3MeKTpoHarpeBaTesibHble MNpuoopsl,
3/IeKTPOOCBETUTENbHbIE NMPUOOPLI, TEPMOMETP COMPOTUBIIEHNS, BaKyyMHbIA AVOA,
TEPMUCTOPbI 1 (DOTOPE3NCTOPLI, MOYNPOBOAHNKOBLIA AN0[, rabBaHMKa.

Jlemoncmpayuu

3mepeHne Cuibl TOKa U Hanps>KeHUs.

3aBNCUMOCTb COMPOTUBEHNA UMIUHAPUYECKUX MNPOBOAHUKOB OT AJIUHbI,
nnowaam nonepevyHoro ce4YeHns 1 Marepuana.

CmMelliaHHOe coeanHEHEe NPOBOAHMKOB.

MpsmMoe un3MepeHue 3NeKTPoABWKYLLen cuibl. KOpoTKoe 3amblkaHue
ra/lbBaHN4eCKOro 3/leMeHTa U OLleHKa BHYTPEHHEro COMpPOTUB/IEHNS.

3aBMCMMOCTb COMPOTMB/IEHNA METa//IOB OT TeMrepaTypbl.

[MpoBOANMOCTb 3/1IEKTPO/UTOB.

IcKpoBoO paspsj v NPOBOAUMOCTb BO3AyXa.

O[HOCTOPOHHSASA NPOBOAMMOCTb ANOAA.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomoi

/3ydeHre CMeLlaHHOro COeAUHEHNA Pe3nUCTOPOB.

i3mepeHue 3neKTPOABWMKYLLEA CWMbl UCTOYHMKA TOKA WM €ro BHYTPEHHEro
COMPOTMB/EHUS,

HabnofeHve anekTponmsa.

MesknpeaMeTHbIe CBA3U

W3yyeHve Kypca (pm3mknm 6a30BOro ypoBHs B 10 Knacce OCYLLECTB/ISETCA C
YYETOM COZepXKaTeNlbHbIX MEXMPEAMETHbIX CBA3e C KypcamMu Marematuku,
o6ronorMn, XMMmK, reorpaum N TEXHOIOTUN.

Mescnpeomemnvle nouwsamusi, CBA3aHHbIE C U3YYeHVWEM METOLOB Hay4HOro
MO3HaHUA: SIBNEHWE, Hay4YHbIA (hakT, runoTesa, (M3MYeckas BeNYMHA, 3aKOH,
Teopus, HabMoaeHVe, IKCNEPUMEHT, MOLEeNMPOBaHUe, MOLeSb, U3MEpPEHMe.

Mamemamuxa: pelWleHNe CUCTEMbl YpPaBHEHWUW, JIMHEAHas  (PYHKUWS,
napabona, runep6osa, X rpaguKM 1 CBOWCTBA, TPUrOHOMETPUYECKNE (PYHKLMN:
CUHYC, KOCUHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPMYECKOe TOX/ECTBO,
BEKTOPbI 1 UX MPOEKLMN HA OCM KOOPAMHAT, C/IOXKEHNE BEKTOPOB.

Buonozus: MeXaHNYECKOe ABWXXEHWE B XMBOW npupoje, Angdysns, ocmoc,
TENN00OMEH >KMBbIX OpraHu3MoB (BuAbl Tennonepeaayun, TenjoBoe paBHOBECKE),
3NIEKTPUYECKME ABMEHNS B XXMBOI NPUPOe.

Xumus: QUCKPETHOE CTPOEHME BELLLECTBA, CTPOEHME aTOMOB U MOJIEKY/, MOJIb
BELLECTBa, MONApHas Macca, TensoBble CBOWCTBA TBEPAbIX Tes, XXWAKOCTEA U



ra3oB, 3MEKTPUYECKWNE CBOWCTBA META//IOB, 3MEKTPONIUTUYECKAS AuccoLmaLms,
ra/lbBaHMKa.

Teozpaghus: BNOXKHOCTb BO3AYXa, BETPbI, GAPOMETP, TEPMOMETP.

Texnonozus: NPEO6Pa30BaHMe [BWKEHWUIA C WCMONb30BAHMEM MEXaHW3MOB,
YUET TPEHWUS B TEXHMKE, MOALWMHMKM, WCMOMb30BaHNEe 3aKOHA COXPaHEeHUs
MMNynbca B TexHWKe (pakeTa, BOAOMET W Apyrue), ABUraTeNlb BHYTPEHHEro
CropaHus, napoBasi Typ6uHa, GbITOBOW XOMOAWUNBHUK, KOHAWLIMOHEP, TEXHOMOMUM
MOMly4YeHNs] COBPEMEHHbIX MaTepuanoB, B TOM YuCle HaHOMaTepuanos, W
HAHOTEXHO/NIOrNK, 3NEeKTPOCTaTMUecKast 3alluTa, 3a3eMJieHVe 3MeKTPonpMbopos,
KCEPOKC, CTPYViHbIA NPUHTEP, 3NeKTpOHarpeBaTe/bHble npuGopsl,
3M1EKTPOOCBETUTENbHbIE NPUGOPLI, FaslbBaHMKA.

11 KJIACC

Pa3nea 4. DaexkTtpoauHaMuka

Tema 3. Macnummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

MMOCTOSHHbIE ~ MarHWTbl.  B3avMofeincTBMe  MOCTOSHHBIX ~ MarHWTOB.
MarHutHoe nosie. BekKTOp MarHUTHOW WHAYKUMW. TIpuHUMN  cynepnosvuum
MarHUTHbIX Moner. JIMHUM MarHATHOM MHAYKUuW. KapTuHa NIMHWIA MarHUTHOM
NHAYKUMM NONA NOCTOAHHLIX MarH1ToB.

MarHutHoe nose MPOBOAHMKA C TOKOM. KapTvHa JSIMHWIA  WMHAYKUMK
MarHUTHOro nons AJ/IMHHOIO MPSMOro MPOBOAHMKA M 3aMKHYTOrO KOJbLEBOro
NMPOBOAHMKA, KaTyLKM ¢ ToKoM. OnbIT IpcTefa. BsaumopeicTeue NpoBOAHMKOB C
TOKOM.

Cuna Amnepa, eé MoAy/b 1 Hanpas/iEHME.

Cuna JlopeHua, eé moynb U HanpasneHue. [BVKeHWE 3apsSXKEHHON YacTULLb!
B O4HOPOAHOM MarHUTHOM none. PaboTa cubl JTopeHua.

FBfeHVe  3/IeKTPOMarHUTHOM — MHAYKUMKW. TIOTOK BeKTopa MAarHUTHOWA
VHOYKUMW.  DMeKTPOABMXKYLAA ChMa  WMHAYKUMW. 3aKOH  3M1eKTPOMAarHUTHOM
NHAYKUMK Papaes.

BuxpeBoe 3nekTpuyeckoe nose. OINEeKTPOABMXKYLLAA CWna WHAYKUAM B
NPOBOAHMNKE, ABMXKYLLLEMCA MOCTynaTe/bHo B 04HOPOAHOM MarHUTHOM MNoJe.

Mpaswuno JleHua.

VHOYKTUBHOCTL.  fiBMEHWE  CaMOWHAYKUMW.  DNEKTPOABWXKYLad  cuna
CaMOMHAYKUNN.

OHeprusa MarHMTHOrO Mos KaTyLwKN C TOKOM.

SNeKTpomMarHMTHoe norne.

TexHuuyeckne YCTpPOWCTBA W  MPaKTUYeCKoe MPUMEHEHWE: MOCTOSHHbIE
MarHuTbl, 3/IEKTPOMArHUTbIl,  3/1IeKTPOABUraTelb, YCKOPUTENN  3/1EMEHTAPHbIX
4yacTuL, UHAYKUMOHHAA Meyb.



Jlemoncmpayuu

OnbIT 3pcTeaa.

OTK/IOHEeHWe 3N1EKTPOHHOTO MyyKa MarHUTHLIM MOJIEM.

JINHUM MHAOYKUMW MArHUTHOTO MONS.

B3aumopgelicTere [BYX NPOBOLHNKOB C TOKOM.

Cuna Amnepa.

[elicTBre cusbl JTopeHuUa Ha MOHbI 3/IEKTPO/NTA.

FABNEHME 3/IEKTPOMArHUTHON MHAYKLMW.

[MpaBuno JleHua.

3aBMCUMOCTb 3MEKTPOABMKYLLEA CUMbl UHAYKUMM OT CKOPOCTU WM3MEHEHMs
MarHMTHOro NoToKa.

#ABneHne caMOVHAYKLMW.

Vuenuueckuii sxcnepumenm, nrabopamopuvie pabomaol

13yyeHre MarHUTHOroO Mosis KaTyLKK C TOKOM.

VccnepoBaHve AeNACTBMS MOCTOAHHOIO MarHMWTa Ha paMmKy C TOKOM.

VccnefoBaHvie ABMEHWUSA 3N1EKTPOMArHUTHOW UHAYKLMN.

Pa3znen 5. Kojie0aHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Koaedanus

KonebartenbHas  cuctema.  CBOGOAHblIE  MeXaHWYecKMe  KosiebaHus.
FapmoHMYeckne KonebaHus. lepumop, 4vactoTa, amnauvtyga M asa KonebaHui.
[MPY)KUHHBLIA MasATHUK. MaTeMaTUYecKUii MasTHUK. YpaBHEHME TFapMOHUYECKNX
KonebaHui. MpeBpalleHne 3HePrum Npu rapMOHNYECKMX KONebaHusX.

KonebatenbHblii  KOHTYpP. CBOGOAHbIE 3MEKTPOMArHWTHbIE KONebaHus B
naeanbHOM  KonebaTe/lbHOM  KOHType. AHa/orMsa Mexnay MexaHU4ecKUmMun wu
3NEKTPOMArHUTHbIMU ~ KoniebaHuamun. dopmyna ToMCOHa. 3akOH COXpaHeHus
3HepPrnn B naeasbHOM KosiebaTe/lbHOM KOHTYpeE.

MpeactaBneHne O 3aTyxatoWmX KofebaHusaX. BbIHY)XAEeHHble MeXxaHWUYecKue
KonebaHus. Pe3oHaHC. BbIHY)X/IEHHbIE 3M1IEKTPOMarHUTHble KonebaHus.

MepemeHHbIM  TOK.  CUHycOoMfa/bHbli  NepeMeHHbIM  TOK.  MOLLHOCTb
NMepeMeHHOro Toka. AMMAUTYAHOE W [EWCTBYIOLLEE 3HAYeHWe CWUMbl TOKa W
HanpsXeHus.

TpaHcdopmaTop. Mpon3BoACTBO, Nepedadva M MOTPe6NEHNE 3MEKTPUYECKONA
3HepPrnn. JKOJIOTMYECKMe PUCKU MPU NPOU3BOACTBE 3MEKTPO3Heprun. KynbTypa
MCNO/b30BaHWS 3M1EKTPOIHEPTUN B NMOBCEAHEBHOWN XN3HW.

TexHMYeCcKne YCTPOMCTBA WM MNPaKTMYECKOe MNPUMEHEHME: 3MEKTPUYECKMI
3BOHOK, reHepaTop NepemMeHHOro ToKa, IMHUN 3NeKTponepeaq.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB  Ko/ebatenlbHOM  CUCTEMbl  (MPYXKUHHBIA - UK
MaTeMaTUYECKUIA MasTHUK).



HabnofeHne 3aTyxaroLmx KonebaHwuii.

VccnefoBaHre CBOWCTB BbIHYXXAEHHBIX KOneb6aHuiA.

HabntogeHre pesoHaHca.

CB06O/HbIe 3/1IEKTPOMArHUTHbIE KosiebaHus.

Ocumnnorpammbl (3aBUCMMOCTM CU/Ibl TOKA M HaMpsXXeHWs OT BPEMEHN) A/1S
3/IEKTPOMarHUTHbLIX KOJiebaHuiA.

PesoHaHC npu NOCNefoBaTe/IbHOM  COEAMHEHWM  Pe3nCTopa,  KaTyLUKW
WHAYKTUBHOCTU U KOHAEHcaTopa.

Mogenb MHWUK 3N1eKTponepesayn.

Yuenuueckuii sxcnepumenm, nrabopamopusie pabomawl

VccnefoBaHve 3aBUCMMOCTU Mepuofa MasbiX KonebaHuil rpysa Ha HUTU OT
[JIMHBI HATW 1 MacChbl Tpy3a.

ViccnepoBaHve  MepemMeHHOro  Toka B LenM M3 MOC/efoBaTe/ibHO
COEAVHEHHBIX KOHAEHCATOpa, KaTyLUKN 1 pe3ncTopa.

Tema 2. Mexanuueckue u INEKMPOMACHUMHDbLE 601Hbl

MexaHn4yeckne BOMHbI, YCNOBUA pacnpocTpaHeHus. [Mepuogd. CKOpoOCTb
pacnpocTpaHeHnMss W [AAMHA BOSHbI.  [MonmepeyHble W MPOLOJIbHbIE  BOJHbL.
NHTepdepeHUms 1 Audpakums MexaHUYeCKnNX BOJH.

3BYyK. CKOpOCTb 3BYKa. [POMKOCTb 3ByKa. BbicoTa TOHa. Tembp 3BYKa.

ONeKTPOMarHUTHbIe BOJIHbI. YCMOBUS WU3MyYEHUA 3MEKTPOMAarHUTHbLIX BOJIH.
B3aMmHas opueHTauusi BeKTopoB E, B, V B aneKTpoMarHuMTHoOM BosiHe. CBOMCTBA
3NIEKTPOMArHUTHbIX BOJIH: OTPaXXeHWe, MpefioM/ieHne, nonspusaums, Audpaxums,
nHTepepeHyms. CKOPOCTb 3/IEKTPOMArHUTHbIX BOJIH.

LLIkana 31eKTPpOMarHWTHbIX BOJIH. [MpYMEHeHWe 3M1eKTPOMAarHUTHLIX BOJSIH B
TEXHWKE U ObITY.

MpuHUMNLI pagnocBaAsn 1 TenesuaeHns. Pagnonokaums.

ONeKTPOMarHMTHOe 3arps3HeHVe OKPYXKaKOLLEn cpespbl.

TexHu4yeckne YCTPOCTBA W MPAKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, Y/NbTPa3ByKOBas [AMarHOCTMKAa B TEXHUKE W MefuuuHe, pagap,
pagnonpuémMHUK, TeNleB130p, aHTeHHa, TenedoH, CBY-neysb.

Jlemoncmpayuu

O06pasoBaHue 1 pacnpocTpaHeHne MonepeyHbIX U NPOAOIbHLIX BOJH.

KonebtoLeecs Teno Kak UCTOYHUK 3BYKa.

HabnofeHre OTpaxeHUs 1 NpenoMIeHnss MeXaHUYeCKnX BOJH.

HabnofeHve nHTepdepeHUMn 1 andpakuum MexaHn4eckux BOJIH.

3BYKOBOW pe30HaHC.

HabnogeHne cBSA3M TPOMKOCTM 3BYKA WM BbICOTbI TOHA C ammivTy4on u
4acToTOM KonebaHwia.



ViccnepoBaHue CBOIWCTB 3N1EKTPOMarHUTHbIX BOJIH: OTPaXeHMe,
npenomseHve, Nospusaums, gudpakums, nHTephepeHums.

Tema 3. Onmuka

[eomeTpuyeckad onTuka. [pAMONMHEHOe pacnpocTpaHeHWe CBeTa B
OfHOpOo/AHOW cpefe. JTyd cBeTa. TOYEUHbIA UCTOYHUK CBETA.

OTpaxeHve cBeTa. 3aKOHbl OTpaXeHus cBeTa. ocTpoeHve M306paKeHNi B
MI0CKOM 3epKane.

MpenomneHne ceeTa. 3akOHbl MPenoM/eHNs cBeTa. AGCOMKOTHBIA MoKasaTe/lb
npenomMneHns. [lonHoe BHYTPeHHee OTpaxeHWe. [peaenbHbIN Yron MosHOro
BHYTPEHHEr0 OTPaXKeHus.

Avcnepcusa ceeta. CnoXxHblil coctas 6enoro ceeta. Liger.

CobOupatrowime 1 paccemBarolime MH3bl.  TOHKas nH3a.  POKyCcHoe
paccTosiHue M ONTWYecKas cuna TOHKOW JIMH3bL. [loCTpoeHVe M306paXkeHW B
cobuparoLmx 1 paccemBaroWmMX AMH3aX. PopmMyna TOHKOW JIMH3bIL. YBeNYeHue,
NaBaeEMOE JINH30M.

Mpesenbl NPUMEHNMOCTM TEOMETPUYECKOW OMTUKN.

BonHoBas ontuka. WHTepepeHumsi cBeTa. KOrepeHTHble UCTOUYHUKW.
Ycnosus HabnogeHus MakCUMyMOB W MUHUMYMOB B UHTep(epeHUMOHHOM
KapTUHE OT ABYX CUH(a3HbIX KOTePeHTHbIX UCTOYHMKOB.

Onpakuna ceeta.  [AupakuMoHHas pellétka. Ycnosue HabnrogeHus
[MaBHbIX  MaKCMMyMOB NpW  MajeHunm  MOHOXPOMATUYECKOro  CBeTa  Ha
ANPAKLUNOHHYIO PeLUéTKY.

MNonsapmsauma ceeTa.

TexHu4yeckne YCTPOMCTBA W MNpaKTUYeCKoe MPUMEHEHUE: OYKW, Jyna,
(hoToannapar, MNPOEKUMOHHbLIA annapar, MWKPOCKOM, TefecKon, BOJIOKOHHaA
OMTUKa, ANPPaKLMOHHAA PeLLBTKa, NoNApons.

Jlemoncmpayuu

MpsIMOMMHEHOE  pacnpoCTpaHeHne, OTPaXKeHWe W MNPeioMIeHUe CBeTa.
OnTnyeckne Npuobopbl.

[MonHoe BHYTpeHHee oTpaxeHue. Mojenb CBETOBOAA.

VccnenoBaHve CBOMCTB M300PaXKeHWn B INH3aX.

Mopenn MMUKpOCKona, Tesleckona.

HabnogeHne nHTepdepeHUMmn ceeTa.

HabntogeHve anppakumm ceeta.

HabntogeHve aucnepcun ceeta.

Mony4yeHne cnekTpa C MOMOLLbLIO NMPU3MBL.

MonyyeHve cnekTpa ¢ MOMOLLbH0 AUPPAKLMOHHON PEeLLETKMN.

HabnofeHve nonapusauum ceeta.

Vuenuueckuii sxcnepumenm, rabopamopuvie pabomaol



3amepeHre nokasaTtens NpenoM/eHns CTeksa.
VccnefoBaHve CBOWCTB M300PaXKeHWI B INH3aX.
HabntogeHve aucrnepcun ceeta.

Pa3nea 6. OCHOBBI cCIeIUAJIBHOM TEOPUU OTHOCUTEJIHLHOCTH

rpaHI/ILI,bI NMPUMEHNMOCTH KNacCU4YecKomn MeEXaHUKW. |_|0CTy}'IaTbI
crneupanbHOM TeopuM OTHOCUTENbHOCTU: WMHBAPWAHTHOCTb MOAYNS CKOPOCTK
CBeTa B BaKyymMme, npuHUmMn OTHOCUTENBHOCTU DUHLWTeNHa.

OTHOCUTENBHOCTb O4HOBPEMEHHOCTN. 3a|v|e,u,neH|/|e BPEMEHN N COKpalleHue
ANNHBI.

SHeprua 1 UMNynbC PeNsTUBMCTCKOW YacTuLpl.

CBA3b Macchl ¢ 3Hepr|/|e|7| n MMNYNbCOM pefIFITI/IBI/ICTCKOI7| YacTuubl. SHeprvm
Nnokos.

Pasnen 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®0oTOHbI. Popmyna lMnaHka CBA3N 3HePrUmM (POTOHA C ero YacToTON. SHeprus
N MMNY/bC (POTOHA.

OTKpbITME N UccnepoBaHne oToaddekta. OnbiThl A. I'. CTONneToBa. 3aKOHbI
(hoTo3(hhekTa. YpaBHeHMe JiHWTelHa A1 hoToaddekTa. «KpacHad rpaHuua»
(hoToa(pdpexTa.

NasneHne ceeta. OnbiThl M. H. Jlebenesa.

XMun4YecKoe [enCTBue CBeTa.

TexHMYecKne YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHNE: (DOTO3/EMEHT,
(hoToAaTUMK, CONHeYHast 6aTapesi, CBETOAMOA,

Jlemoncmpayuu

®0oTO3PPEKT Ha YCTAHOBKE C LIMHKOBOW MIACTUHOIA.

VccnefoBaHne 3aKOHOB BHELLUHEro (POToadheKTa.

CeeToguoga,.

CosnHeyHan Gatapes.

Tema 2. Cmpoenue amoma

Mogenb, atoma TomcoHa. OnbITbl Pe3ephopaa no paccesHUIo O -4acTuu,
[MnaHeTapHaa Mogfenb atoma. [loctynatbl bopa. 3nyyeHne w nornowieHue
(bOTOHOB MpW nepexofe artomMa C OLHOTO YPOBHS 3HEPrMM Ha ApYyron. Buibl
cnekTpoB. CrekTp YPOBHE 3Hepruy atoma BOA0POAa.

BonHoBble CBOMCTBA YacTul,. BonHbl ge bpoitns. KopnycKynspHO-BO/IHOBOM
Ayasin3m.

CnoHTaHHOEe W BbIHY>KEHHOE U3/yYeHue.

TexHU4yeckne YCTPOMCTBA W MPAKTUYECKOe MPUMEHEHME: CreKTPasbHbIN
aHann3 (CNekTpocKon), fasep, KBaHTOBbIA KOMMbIOTE.



Jlemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpepeneHvie 4IMHbI BO/HbI lasepa.

HabnofeHne nMHenyaTbIX CNEKTPOB U3/yYeHus.

Nasep.

Vuenuueckuii sxkcnepumenm, nabopamopHuvie pabomol

HabnofeHne nnMHenyaToro cnekrpa.

Tema 3. Amomnoe aopo

SKCNEePUMEHTLI, [0Ka3blBalOLME CMOXHOCTb CTpPOoeHus dAgpa. OTKpbITUe
pagnoaktuBHocTU.  OnbiTbl  Pe3eptopfa MO OMpefeneHnto  cocrasa
PafV0aKTMBHOIO  u3nyyeHus. CBoictBa aibha-, 6eta-, ramma-usnydeHus.
BnvsiHe pafnoaKTUBHOCTY Ha XXMBble OPraHn3Mbl.

OTKpbITME MNPOTOHA W HeWTpoHa. HyknoHHast mofens aapa [MeinseHbepra—
ViBaHeHKO. 3apag aapa. Maccosoe uncno aapa. sotonsl.

Anb(a-pacnag. ONeKTPOHHbIA W MO3UTPOHHLIA  GeTa-pacnad. [amma-
n3nyyeHve. 3aKOH pafMOaKTMBHOIO pacnaja.

OHeprus cBA3W HYKNOHOB B A4pe. AfepHble cunbl. JegekT Macchl aapa.

AfepHble peakumn. eneHne n cuHTe3 aaep.

AnepHbIi  peakTop. TepmosifepHbll CUHTE3. [lpo6iiemMbl M MEepPCneKTUBbI
A0EPHONM 3HEPTETUKN. DKOMOrMYeCKMe acneKTbl AAEePHON SHEPTEeTUKN.

AnemeHTapHble Yactuubl. OTKPbITUE NO3UTPOHA.

MeTo/bl HabNOLEHNA N PErncTpauun 31eMeHTapHbIX YacTul,

dyHAamMeHTa/lbHble B3aMMOAENCTBUA. EAUHCTBO (PU3NYECKOW KapTWHbI Mupa.

TexHu4yeckne yCTpoMCTBa U MpaKTUYecKoe MPUMEHeHWe: LO3MMEeTP, Kamepa
BunbcoHa, sfepHbIA peakTop, aToMHas 60Mba.

Jlemoncmpayuu

CUYBTUMK MOHM3MPYIOLLMX YaCcTuL,

Yuenuueckuii sxcnepumenm, irabopamopuvie pabomoi

ViccnepoBaHve TpekoB yacTuy, (Mo roToBbIM hoTorpaguam).

Pa3nxeu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

JTanbl pa3BUTMSA acTPOHOMUW. prKIagHOe N MUPOBO33PEHYECKOE 3HAYEHMe
acTpoHoOMMW.

Bua 3Bé3gHOro Heba. Co3se3gus, ApKue 3BE34bl, MMIaHETbl, UX BUAUMOE
LBWKEHNE.

CofiHeYyHaa cucTema.

ConHue. ConHeyHad akTMBHOCTb. WICTOUHMK 3Heprun ConHua U 3BE3L.
3BE34bl, WX OCHOBHble XapaKTePUCTUKW. [uarpamma «CMeKTPa/lbHbIA Kiacc —
CBETUMOCTb». 3BE34bl [/1aBHOM MOC/eL0BaTe/IbHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTb» AN 3B&3[ [NaBHOW MNOCMeAoBaTe/lbHOCTU. BHyTpeHHee CTpoOeHue



3BE34. CoBpeMEHHbIe MPEeACTaB/eHNA O MPOUCXOXKAeHUU U 3Booumm ConHua u
3BE3[. JTanbl XWU3HW 3BE3[.

MneuHbln IMyTb — Hawa [anaktmuka. onoxeHve u aswkeHne ConHUa B
["anakTuKe. Tunbl ranakTukK. PagmnoranakTuki U Keasapbl. YEpHble Ablpbl B a4pax
ranakTuK.

BceneHHas. PacwimpeHve BceneHHoW. 3akoH Xabbna. PasberaHue ranakTuk.
Teopusa bonbLLoro B3pbiBa. PeNMKTOBOE U3ydeHue.

MaclutabHass CTpyKTypa BceneHHol. MeTaranakTumka.

HepelwéHHble npo6iembl aCTPOHOMUM.

Vuenuueckue nabnooenus

HabnofeHns HeBOOPYXEHHbIM TNa30M C MCNOJb30BaHWEM KOMMbHOTEPHbIX
MPUIOXKEHNA ANA ONPeaeneHns NosIoXKeHNs HebeCHbIX 0O0BHEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHble c03Be3auns CeBepHOro MnosyLapusa n sspkue 3Be3abl.

HabnogeHnsa B Teneckon JlyHbl, niaHeT, MneyHoro lytu.

Oo6o01maronee NOBTOPEeHUE

Ponb  (M3MKM W aCTPOHOMWMM B 3KOHOMUYECKOW, TEXHOIOMMYECKOMU,
COLMa/IHOM M 3TUYECKOW cthepax LesTeNbHOCTU YesioBeka, Posib U MeCTO (U3UKK
M aCTPOHOMUM B COBPEMEHHOW Hay4HOW KapTUHE MMpa, PO/b (IU3NYECKO Teopum
B (hOpMMPOBaHWM NpeACTaBNeHUA O (PU3MYECKO KapTUHE MUpa, MEecTo
(hM3NYECKON KapTUHbI MUpa B 0OLLEeM pAdy COBPEMEHHbLIX eCTECTBEHHO-HaY4HbIX
NpeLCcTaBNeHNIA O NPUPOE.

MesknpeaMeTHbIe CBA3U

M3yyeHne Kypca (pm3mKu 6a30BOro ypoBHS B 11 K/acce OCYLLECTBAETCS C
YYETOM COZepXKaTeNlbHbIX MEXMPEAMETHbIX CBA3e C KypcamMu Marematuku,
oronormun, XMMum, reorpaun 1N TEXHOIOTUN.

Mescnpeomemnvle nowsmusi, CBA3AHHbIE C U3YYeHVWEM METOLOB HayyHOro
MO3HaHUA: SBMIEHNE, HAy4YHbIA (hakT, runoTesa, (PU3NYecKas BEIMYMHA, 3aKOH,
Teopus, HabMoaeHe, SKCNEPUMEHT, MOLeNMPOBaHNe, MOLeSb, U3MEpPEHMe.

Mamemamuxa: pelleHWe CUCTEMbl  YpPaBHEHWA, TPUTOHOMETPUYECKNME
(OYHKLMN: CUHYC, KOCWUHYC, TaHreHC, KOTaHreHC, OCHOBHOe TPUIrOHOMETPUYECKoe
TOX[JECTBO, BEKTOPbl M WX MPOEKUMM Ha OCM KOOPAMHAT, C/OXKEHWe BEKTOPOB,
NMPOM3BOAHbIE 3MEMEHTAPHbIX (YHKUMIA, MPU3HaKM nogobus TPeyrosibHUKOB,
onpeseneHne NaoWaAn NIoCKMX uryp n o6bLeEma Ten.

Buonocus: 3NeKTPUYECKME SABMIEHWS B >KMBOW Npupoje, KonebaresbHble
[BWKEHNSI B XKMBOW MPUPOAE, ONTUYECKUE ABMIEHMS B XXUBOW NpUpoAe, AencTsue
pagunaLnn Ha XXuBble OpraHnu3mbl.

Xumusi: CTPOEHME aTOMOB M MOJIEKY/I, KPUCT/IIMYECKAS CTPYKTYpa TBEPAbIX
TeN, MeXaHuW3Mbl 00pa30BaHVs  KPUCTA/INIMYECKOW  PeLUéTKW,  CMeKTpasibHbIN
aHam3.



Teocpagua: MarHuTHble NOMOCA  3eM/IM,  3a71eXKU  MarHWTHBIX — pya,

(hOTOCHEMKA 3eMHOW NOBEPXHOCTU, NPeACKasaHne 3eMIETPACEHWIA.

Texnonozusi:  NMHWUA  3MeKTponepedad, reHepaTtop MEpeMEHHOro  TOKa,
aNeKTpoABuraTenb, WHAYKUMOHHAA Medb, pagap, PaavMonpuéMHMK, TeneBusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHLIN annapat, BOSIOKOHHAas OMTUKa,

COJIHEYHaA 6aTapeﬂ.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS NPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoeHMe Yy4ebHOro npeameta «®PusmMka» Ha YPOBHE CpeAHero o6LLero
06pa3oBaHus (6a30BbIi YPOBEHb) [O/MHKHO 00ECreUnTb JOCTUXKEHME CreayoLmnX
NINYHOCTHbIX, METaNPeAMETHbIX 1 NPeAMETHbIX 06pa30BaTe/IbHbIX Pe3yNnbTaToB.

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA y4ebHOro npegmeTa «PU3NKa» LO/MKHbI
OTpakaTb TOTOBHOCTb W CMOCOGHOCTb O6yvaroWmMXcs  PYKOBOACTBOBATHCH
ChOPMMPOBAHHON BHYTPEHHE MNO3ULUMENA JIMYHOCTW, CUCTEMON LEHHOCTHbIX
OpVEHTaUUA,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHWN,  COOTBETCTBYHOLLMX
TPaAMUMOHHBIM LEHHOCTSIM POCCUIACKOro 0OLLEecTBa, PacLUMPEHUE >KMU3HEHHOMO
onbITa N ONblTa AEATENIbHOCTM B MNPOLEecce peann3almMn OCHOBHbLIX HarpaB/ieHWiA
BOCNUTaTe/IbHOW [eATeNIbHOCTU, B TOM YWC/IE B YaCTU:

1) rpaxIaHCKOT0 BOCIIUTAHUA:

CPOPMMPOBAHHOCTb FPaXAaHCKOM NO3uLMN 06yYatoLerocs Kak akTUBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

NPUHATAE  TPaAMUMOHHBLIX  OOLLEYeNIoBEYECKUX  TYMAHUCTUYECKUX U
AEMOKPaTUYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYH [AeATeNlbHOCTb B MHTepecax rpaXaaHCKOro
o6LLecTBa, y4acTBOBaTb B CaMOyrnpaB/ieHNM B 06pa3oBaTe/lbHON OpraHu3auuu;

YMEHMe B3aMMO/ENCTBOBaTb C COLMA/bHBIMW MHCTUTYTaMy B COOTBETCTBUM C
NX PYHKUMAMU 1 Ha3HAYEHUEM;

FOTOBHOCTb K 'YMaHUTApHON N BOSIOHTEPCKOW AesATeNIbHOCTY;

2) MATPUOTHYECKOTO BOCTIMTAHNS:

CPOpMMPOBAHHOCTb POCCUICKO rpaXXaaHCcKoiA NAEHTUYHOCTY,
naTpmoTm3Ma;

LIEHHOCTHOE OTHOLLEHMEe K rOCyAapCTBEHHbIM CUMBOJIAM, AOCTMXKEHUAM
POCCUMCKUX YYEHBLIX B 06/1aCTN (IU3UKN U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOTO BOCIUTAHMS:

CHOPMMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBEAEHUS;

CMOCOBGHOCTb OLEHMBATL CUTYaUMIO WM MPUHMMATb OCO3HAHHbIE PeLLeHNs,
OPMEHTUPYACb Ha MOPa/IbHO-HPaBCTBEHHbIE HOPMbl W LIEHHOCTW, B TOM 4uUCNe B
[eATeNbHOCTU YYEHOTO;

0CO3HaHVe IMYHOro BK/afa B MOCTPOEHME YCTOMYMBOIO ByayLLero;

4) ICTETUHYCCKOI'O BOCIIMTAHUA:

3CTETUYECKOe OTHOLUEHME K MUPY, BK/OYasA 3CTETUKY HAyYHOro TBOPYECTBa,
NPUCYLLLEro (hM3NYECKOIN HayKe;



5) TpynoBOr0o BOCIIUTAHUSI:

MHTEpeC K pasiMyHbIM chepaM NPOgecCUOHaNbHOW AesaTenbHOCTW, B TOM
yuncne CBA3aHHbIM C (PU3NKOWN M TEXHUKOWN, YMEHME COBEpLUAaTb 0CO3HaHHbIN BbIOOP
oyayLlert npogeccnn 1 peai3oBbIBaTb COOCTBEHHbIE YKM3HEHHbIE MiaHbl;

FOTOBHOCTb M CMOCOBGHOCTL K 06pa3oBaHMIO M cCamMo0bpa3oBaHnio B 06/1acTu
(PU3NKM Ha MPOTAXKEHUN BCEI XKU3HU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHUS:

C(hOPMMPOBAHHOCTb  3KO/IOTUYECKOW  KY/bTYpbl, 0CO3HaHWe rn106a/bHOro
Xapakrepa 3K0/10rM4yecknx npobnem;

N1aHMPOBaHWe N OCYLLECTB/IEHME AelCTBUIA B OKPYXKatoLLel cpefe Ha OCHOBE
3HaHMA Liefeil yCTOMYMBOIO pPasBUTUA Ye0BeYeCTBa;

paclivpeHre onbiTa [esATeNlbHOCTM  3KOJIOTMYECKON HarpaB/ieHHOCTU  Ha
OCHOBE MMEIOLLMXCA 3HaHWI N0 (DU3NKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUA:

CPOPMMPOBAHHOCTL MUPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA (PU3NYECKOI HayKW;

OCO3HaHMe LEHHOCTM Hay4yHOW [eATeNbHOCTW, TOTOBHOCTb B MpoLecce
M3y4yeHus  (PM3MKM  OCYLLECTB/IATb  MPOEKTHYKD U WCC/eL0BaTeNbCKYHO
[eATeNbHOCTb MHAVBUAYAIbHO M B rpynne.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTeibHbIE YHHBEPCAJbHbIE YUeOHbIE JeiCTBUSA
ba3oBble joruueckue a1eMCcTBUA:

CaMOCTOATENILHO  (hopMy/nMpoBaTb W aKTyaimsmposaTtb  Npobremy,
paccmaTpuBaTb €€ BCECTOPOHHE;

onpenenaTb Uenu [eATeNbHOCTW, 3a4aBaTb MapamMeTpbl U KPpUTepum ux
LLOCTVKEHWS,

BbIABNATL  3aKOHOMEPHOCTW U MNPOTMBOPEYMA B paccMaTpuBaeMbIX
(M3NYECKMX ABMEHUSX;

paspabaTbiBaTb MN/aH pelleHnss NPo6/ieMbl C YYETOM aHaM3a MMeroLLMXCH
MaTepuasibHbIX U HEMATEPUA/IbHBLIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B AEATENbHOCTL, OLIEHNBATbL COOTBETCTBME Pe3y/bTaToB
LleNsM, OLEHMBATb PUCKM MOCNEACTBUIA AeATENbHOCTH;

KOOPAUHMPOBaTbL W BbLIMNOMHATL  PaboTy B YC/MOBUAX  PeasibHoro,
BUPTYa/IbHOrO Y KOMOUHMPOBAHHOMO B3aMMOAENCTBIS;

pas3BMBaTb KpPeaTUBHOE MbILL/IEHNE MPU PELUEHNN XKU3HEHHbIX NPO6/IEM.
ba3oBble Hcciief0BaTeIbCKHE AeHCTBYSI !

BNafeTb Hay4yHOW TEPMWHONMOTMEN, KNHOYEBLIMW MOHATUAMW U MeToJaMu
(hM3MYECKOIN HayKW;



BfafleTb HaBblkamMy y4ebHO-UCCNef0BaTENLCKOW M NPOEKTHOWN AeATeNbHOCTY
B 0611aCT ()M3MKK, CNOCOOHOCTHIO M FTOTOBHOCTBIO K CaMOCTOSATE/lbHOMY MOWUCKY
MeTO0B peLleHnst 3adady (M3MYeCKoro COoAepXKaHusi, MPUMEHEHUIO Pas3/INYHbIX
MeTOZ0B MO3HaHWS;

BfafeTb BWUAAMW [eATeNbHOCTM MO MOJIyYEHUHO HOBOIO 3HaHWA, €ro
WHTepnpeTauun, npeobpasoBaHU0 W MPUMEHEHUIO B Pas/IMYHbIX Yy4ebHbIX
CUTYyauuaX, B TOM YuC/e Npu co3faHnmn y4ebHbIX NPOEKTOB B 061aCTU (hU3NKUK;

BbIIBNATL  MPUYUHHO-CNEACTBEHHbIE CBA3WM W aKTyaM3upoBaTb 3ajaudy,
BblABUraTb rUMNOTE3y €€ pelleHWs, HaxO4uTb apryMeHTbl A/ [0Ka3aTe/bCTBa
CBOMX YTBEPXKAEHWI, 3a[laBaTb MNapaMeTpbl M KPUTEPUUN PELLEHNS;

aHaM3upoBaTb  MOJlyYeHHble B  XO[e PeleHns 3afgaqn  pesynbTaThl,
KPUTUYECKN OLEHMBATb MX AOCTOBEPHOCTb, NPOrHO3MPOBaTb M3MEHEHNE B HOBbIX
YCNOBUSX;

CTaBUTb W (hOpMYyNMpoBaTb COOCTBEHHblE 3adayn B 06pa3oBaTe/bHOW
[eATeNbHOCTH, B TOM YUC/E NPU U3YHEHUU (DU3NKUK;

[iaBaTb OLEHKY HOBbIM CUTYaUWsM, OLEHMBaTb NMPUOBPETEHHBIA OMbIT;

YMeTb TMEPEHOCUTb 3HaHWA N0 (M3MKe B MPaKTUYeCKyd 006/1acTb
XN3HELEeATeNIbHOCTY;

YMETb MHTErpMpoBaTh 3HaHWS U3 pasHbIX NpPeaMeTHbIX 06/1acTel;

BblABUraTb HOBbIE UAEW, NpeasiaraTb OPUrMHa/IbHbIE NOAXOAbl N PELLEHNS;

CTaBUTb NPO6EMbI 1 3a4a4u, fONYCKatoWme albTEPHATMBHbIE PELLEHUS.
Padora ¢ undopmanueii:

B/afleTb HaBblKaMy MOSyYeHUss UHDOPMaUMN (PU3NYECKOTO COAEepXKaHus W3
MCTOYHUKOB pasHbIX TWUMOB, CaMOCTOATE/IbHO OCYLUEeCTBATb MOWCK, aHaus,
cucTemMaTu3aumio M MHTEPNPEeTaUMIO MHQOpMauuM pasiniHbiX BUAOB U OopM
npeAcTaB/eHNs;

OLeHMBaTb [AOCTOBEPHOCTb MH(OPMaLK;

MCNOMb30BaTb  CPeACTBA  MHPOPMAUMOHHBIX M KOMMYHWUKaLMOHHbIX
TEXHONOMNIA B PELLUEHUN KOTHUTUBHbIX, KOMMYHUKATUBHbIX WU OpraHn3aLnoHHbIX
3afja4 C cobnogeHMemM TpeboBaHWA 3PrOHOMUKK, TEXHUKM 6e30MacHOCTH,
FMIVEHbl,  PECYPCOCOEpPEXeHMsi, MPaBOBbIX M 3TMYECKMX  HOPM, HOPM
NHHOPMaLMOHHON 6e30MacHOCTY;

co34aBaTb TEKCTbl (PU3MYECKOro COAepXXaHud B pas3/IM4YHbIX (opmartax cC
YUYETOM HasHa4yeHUs UHopMaumMn 1 LeNeBoin ayamTopum, BblIonpas onTUMasbHYo
(hopMy MpeLCcTaBIeEHNA Y BU3yanM3aLum.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBIC y‘-leﬁﬂble IICi/iCTBI/IH!
OCYLLeCTBNATL  OOLeHMe Ha YpoKax (M3MKM W BO  BHe-YPOUHOM
[eATeNbHOCTY;



pacrnosHaBaTb  NPEAMNOCLITKN  KOH(/MKTHBIX  CUTyauuidi M CMmsryatb
KOH(/IMKTI;

PasBEPHYTO M NOMMYHO M3NaraTb CBOK TOYKY 3PEHUS C WCMO/b30BaHWEM
A3bIKOBbIX CPEACTB;

MOHMMaTb M UCMO/b30BaTb MPEUMYLLECTBA KOMaHAHOW U WMHAMBUAYAbHON
paboTbl;

BblOMpaTb TEMATUKy W METOAbl COBMECTHbIX [AEWCTBUA C YYETOM 0OLLMX
MHTEPECOB M BO3MOXHOCTEW KaXA0r0 Y/ieHa KOIEKTUBA,;

NPUHMUMATb LM  COBMECTHOW  [AeATeNlbHOCTM,  OpraHv3oBbiBaTb U
KOOPAUHMPOBATbL [JECTBUA MO €€ AOCTVDKEHWIO: COCTaBMATb MiaH [eiCTBUN,
pacnpefensiTe poaM € Y4TOM MHEHWIA Y4YaCTHMKOB, 0OCYXAaTb pe3y/bTarbl
COBMECTHOW paboThl;

OLeHMBaTb Ka4yecTBO CBOEr0 BKMaa W KaXAoro Yy4yacTHMKa KOMaHAbl B
00LLMIA pe3ynbTaT Mo paspaboTaHHbIM KPUTEPUSIM;

npegnaratb HOBble MPOEKTbl, OUeHMBaTb WAeM C MNO3NLUU  HOBU3HBI,
OPUIMHAILHOCTW, MPaKTUYECKON 3HAYMMOCTY;

OCYLLeCTB/IATb  MO3UTUBHOE CTpaTermyeckoe MOBeAeHMe B  Pas/INYHbIX
CUTYaUUsiX, NPOSBAATL TBOPYECTBO U BOOBPaXKeHWe, 6bITb MHULMATUBHBIM.

PerJIﬂTI’IBHLle YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHﬂ

CaMoopraHmaunﬂ:

CaMOCTOATE/IbHO OCYLLECTB/ATL MO3HABATE/IbHYO [esATeNlbHOCTL B 06/1acTy
(M3MKN N  aCTPOHOMWM, BbIABMATL MPO6/MEMbI, CTaBUTb W (POPMYIMPOBATb
COBCTBEHHbIE 3afauu;

CaMOCTOATE/IbHO COCTaBNATb MM/1aH PELUEeHNA PAaCYUETHbIX M KAYeCTBEHHbIX
3afiay, nnaH BbIMOJIHEHNSA NPaKTUYECKOM paboTbl C YHETOM MMEKOLLMXCS PECYPCOB,
COBCTBEHHbIX BO3MOXKHOCTEN M NPeLnoYTEeHWIA;

[iaBaTb OLIEHKY HOBbIM CUTyauUusMm;

pacLnpsATb paMK/ y4ebHOro npegMeTa Ha OCHOBE JIMYHbIX NPeAnoYTEHNA;

[enatb OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb ero, Opatb Ha Cebs
OTBETCTBEHHOCTb 3a PELUEHUE;

OLeHMBaTb NMPUOBPETEHHBIA OMbIT;

Crnoco6CcTBOBaTh (HOPMMPOBAHWUIO W MPOSAB/EHWIO 3pyauLMM B 06/1aCTy
(hM3NKK, NOCTOSIHHO MOBbILWATL CBO 06pa3oBaTe/lbHbIA 1 KYNbTYPHbIA YPOBEHb.
CaMOKOHTpOJIb, 3MOIII/IOH3.]'IBHI>II7[ HHTCJIJICKT:

[iaBaTb OLEHKY HOBbIM CUTYyaumsM, BHOCUTb KOPPEKTMBbI B [EeATEIbHOCTb,
OLeHVBaTb COOTBETCTBME PE3Yy/bTaTOB LENsM;

BMafeTb  HaBblkaMW  MNO3HaBaTe/IbHOW  pedi/IeKCUM  KaK  0CO3HaHMA
COBEpPLUAEMbIX [eACTBUA W  MbICIUTENbHBIX MNPOLECCOB, WX pPe3y/bTaTtoB U
OCHOBaHWiA;



MCNOMb30BaTb NMPUEMBbI penekcun AN8 OLEHKM CUTyauun, BbiI6opa BEPHOrO
PeLLeHNS;

YMEeTb OLEHMBAaTb PUCKM W CBOEBPEMEHHO MNPUHMMATb PELUEHUS MO UX
CHUKEHWIO;

NPUHMMATb MOTMBbI W apryMeHTbl APYruxX Mpu aHann3e pe3ynbTaToB
[eATeNbHOCTY;

NPUHMMAaTL cebs, MOHMMasa CBOW HeflOCTaTKM W LOCTOUHCTBA;

NPUHMMATb MOTMBbI W apryMeHTbl APYrMX MpU aHann3e pe3ynbTaToB
[eATeNbHOCTY;

Nnpu3HaBaTb CBOE NPaBo W MpaBo APYrmx Ha OLNOKW.

B npouecce AOCTMXEHMSI NIMYHOCTHBLIX Pe3y/IbTaTOB OCBOEHUS MPOrpaMmbl
no (m3nMke [N YPOBHA CcpefdHEro ob6ulero ob6pasoBaHMsi Yy 0Oy4aroLmMxcs
COBEPLLUEHCTBYETCS 3MOLMOHa/bHbIN WHTENNEKT, npeanonararoLLmi
ChOpPMUPOBAHHOCTb:

CaMOCO3HaHWs, BKIOYAKOLLEr0 CNOCOBHOCTb MOHMMATb CBOE 3MOLMOHa/IbHOE
COCTOSIHWE, BUAETb HanpaB/eHUs pPasBUTMS COOCTBEHHOI AMOLIMOHa/IbHOWN CHepbl,
ObITb YBEPEHHbLIM B Cebe;

CaMOperynMpoBaHns, BK/IHOYAIOLLEr0 CaMOKOHTPO/Ib, YMEHME MPUHUMATb
OTBETCTBEHHOCTb 332 CBOE [MOBefeHMe, CrnocoOHOCTb  afanTMpPoBaTbCs K
3MOLMOHA/IbHBIM U3MEHEHUAM U NPOSIBNATL MTMOKOCTb, ObITb OTKPbLITbIM HOBOMY;

BHYTPEHHE MOTMBALMK, BK/IOYAKOLLEN CTPEM/IEHME K AOCTVKEHUIO LEN U
ycnexy, OMTUMU3M, WHULMATMBHOCTb, YMEHME [eNCTBOBaTb WCXOAA W3 CBOUX
BO3MOXXHOCTEN;

3AMNaTUK, BK/IHOYalOLLE CNOCOBHOCTL MOHMMATb 3MOLMOHA/IbHOE COCTOSHUE
OPYTUX, Yy4uTbiBaTb €ro npu  OCYLLECTB/IEHMM OOLLEeHMsi, CrMOCOOHOCTb K
COYYBCTBMIO U COMEPEXMBAHUIO;

CoLMasbHbIX HaBbIKOB, BK/IHOYaOLWMX CMOCOOHOCTb BbICTpanmBaTb OTHOLLEHWS
C ApYrUMn NioAbMK, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLlaTb KOH(INKTbI.

NPEJMETHBIE PE3YJIbTATbBI

K KOHUy 00yyeHns B 10 kiaacce npeiMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHe [0/DKHbI OTpaXKaTb CHOPMUPOBAHHOCTL Y 00YYatoOLMXCA YMEHWIA:

[AEMOHCTPMPOBATb Ha npuMepax posib U MecTo (PU3MKKM B (HOPMUPOBaHNN
COBPEMEHHOM Hay4yHOW KapTUHbI MWpa, B Pa3BUTUM COBPEMEHHON TEXHUKU K
TEXHO/IOMUIA, B NPaKTUYECKOW AeATeNIbHOCTUN fIK0AEN;

YUUTbIBATb  FPaHMLUbl  MPUMEHEHUS  U3YYEHHbIX (DU3NYECKUX  MOZESei:
MaTepuanbHas TOYKa, UHepLManbHas cucTeMa OTcYéTa, abContoTHO TBEPAOE Teno,
MaeabHbIA ra3, MOAENN CTPOEHWSI ra3oB, YXWAKOCTEN U TBEPALIX Ten, TOUYEUHbIiA
3NIEKTPUYECKNIA 3apaf NPy peLleHnn (U3NYeCcKnX 3afay;



pacnosHaBaTb (PU3MYecKune sSBneHUs (MPOLECChl) U 0BBACHATL MX HA OCHOBE
3aKOHOB MEXaHWKKN, MOMEKYNAPHO-KMHETUYECKOA TEOPUWM CTPOEHUS BeLLEeCTBa U
ANEKTPOANHAMMKIN:  PaBHOMEPHOE U PaBHOYCKOPEHHOe  MPAMOMHENHOE
[BWKEHNe, CBOOOLHOe MafleHue Tef, [ABWKEHWE MO0 OKPYXHOCTWU, WHepuwus,
B3aVMOZENCTBME Ten, Anddys3us, 6POYHOBCKOE ABMKEHWE, CTPOEHME >XMUAKOCTEN
N TBEPLAbIX TeN, U3MeHeHne 06bEMA Ten Npu HarpesaHUM (OXNaXKAEHUN), TEnI0Boe
paBHOBECWE, WCMapeHve, KOHAeHcaums, NfaB/feHne, KPUCTaIM3auns, KuneHwue,
BIKHOCTb BO3[yXa, MOBbILLEHVE [aB/IEHNA rasa Mnpu ero HarpeBaHny B 3aKPbITOM
cocyfe, CBA3b Mexnay rapameTpamm COCTOSHWA rasa B M30mpoLeccax,
3NleKTpu3auma Ten, B3aMOAENCTBME 3apsf0B;

OMUCbIBaTb MEXaHWYECKOe [BWKEeHWEe, WCMOoMb3yd (U3NYeCKne BeNYUHbI:
KoopAuHata, MyTb, MepeMeLleHre, CKOPOCTb, YCKOPeHue, Macca Tena, Cwa,
UMMYNbC Tena, KMHETUYECKas 3Heprusi, NoTeHUMalbHas 3HePrusi, MexaHn4yeckas
paboTa, MexaHuM4yeckas MOLYHOCTb; MpU  ONWCaHWM MpPaBWIbHO TPaKTOBATb
(PM3NYECKMIA  CMBICNT UCMOJMb3YEMbIX BE/IMYMH, WX 0003HAYEHUS W  efUHULBI,
Haxo4nTb (POPMYfibl, CBA3bIBAIOLLME AaHHYH (PU3NYECKYHO BENUUYUHY C APYrumu
Be/IMYMHaMU;

OMUCbIBaTb W3Y4YeHHble TEN/oBble CBOWCTBA Te/fl W TENIOBble SABMEHMS,
MCNONb3ys (PM3NYECKMe BeNIMYMHLI:  [aB/fieHne rasa, Temrneparypa, CpeaHsas
KMHETUYECKas 3HEepPrms XaoTUYECKOro [ABWXXEHMS MOJIeKy/, CpefHeKBafpaTuyHas
CKOPOCTb MOJEKY/, KO/MIMYeCTBO Temn/oTbl, BHYTPEHHAS 3Heprus, paborta rasa,
KO3(h(DMUMEHT MOME3HOro [AeWCTBUA TemnioBOro Asurarensd; npuv  onvcaHuu
NpPaBUIbHO TPaKTOBaTb (PU3NYECKUA CMbIC/T  UCMOMb3YEMbIX  BE/IMUUH, KX
0603Ha4yeHMss W  eAuHWLUBI, HaxoAuTb  (POPMYNbl,  CBA3bIBAIOLLME  [AHHYHO
(PM3NYECKYI0 BEIMYMHY C APYTMMU BEMYMHAM,

OMUCbIBaTb M3YYeHHble 3N1EKTPUYECKME CBOWMCTBA BELLECTBA U 3/1EKTPUYECKIME
ABNeHns (Npouecchl), MCNOMb3ys (U3NYECKNE BEIMUYUHBI: 3NEKTPUYECKUIN 3apsaf,
3NIEKTPUYECKOE MOJIe, HaMpPsXXEHHOCTb NOJA, NOTEHUMa, PasHOCTb MOTEHLMAsOB;
Npu OnucaHMM nNpaBWbHO TPaKTOBaTb (DU3MYECKUA CMbIC/T  UCMOb3YEMbIX
BE/IMYMH, WX O0603HAYEHWA W efUHWLbI; YKasbiBaTb (OPMY/bI, CBA3bIBAIOLLME
[AaHHYIO (DM3MYECKYHO BENIMUMHY C APYrMMU BEMYUHAMU;

aHaM3npoBaTb (PU3NYECKME MPOLECChl U ABMEHUSA, WCMOMb3YS (PU3NYecKue
3aKOHbl WU MPUHUMIMbI: 3aKOH BCEMUPHOTO TAroTeHusd, |, 11 n 11l 3aKoHbl HbIOTOHa,
3aKOH COXPaHEeHWs MeXaHW4YeCKON 3HEepruv, 3aKOH COXPaHeHWs UMMY/bCa,
MPUHLMN  CYNeprno3numMm Ccui, MPUHLMN PaBHOMPaBUA WHEPLUMASbHBIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KUHETUYECKYIO TEOpuo CTPOEHWA BeLLecTBa, ras3oBble
3aKOHbI, CBA3b CPefHer KMHETUYECKOWN 3HEpruu TensoBOro ABWXKEHUS MOJEKYN C
abCoNOTHOW TeMnepaTypoid, MepBbli 3aKOH TEPMOUHAMUKW, 3aKOH COXPaHeHWS
3NIEKTPUYECKOro 3apsfa, 3akoH KynoHa, npu 3TOM  pas3inyaTb  CIOBECHYHO



(hOpMY/IMPOBKY 3aKOHa, ero MaTemMaTM4ecKoe BblpaXKeHue W ycnosus (rpaHuubl,
06/1aCTN) NPUMEHNMOCTMU;

OOBACHATb  OCHOBHble  MPWHUMMbLI  AEWACTBUA  MalluMH, NpubopoB U
TEXHWYECKMX YCTPOMCTB; pa3/myaTb YCoBUA MX 6GE30MacHOro MCrosib3oBaHUs B
MOBCEAHEBHOW XW3HU;

BbIMO/IHATL  3KCMEPUMEHTbI MO UCCMELOBAHUIO  (DU3NYECKUX SABNEHUA 1
MPOLECCOB C WCMOJ/Ib30BaHMEM TMPSAMbIX W KOCBEHHbIX W3MEPEHWA, Mpu 3TOM
(hopmynmposatb  npobnemy/3afadyy UM runoTesy y4ebHOrNo  3KCMEpUMEHTA,
cobupartb YCTaHOBKY W3 MPefloXeHHOro 060pyfoBaHWsA, MPOBOAMTL OMbIT U
(hopMynupoBaTh BbIBOABI;

OCYLLEeCTB/IATb NPSAMble U KOCBEHHbIE M3MEPEHWNA (PU3NYECKMX BEMYUH, NPU
3TOM BbIOMpPaTh OMNTMMAasbHBIA CNOCO6 M3MEPeHMs MU UCMO/b30BaTb W3BECTHbIE
MeTO/bl OLeHKWN MOrpeLLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  MeXay  (PU3NYECKUMWU  Be/MYMHaMKU  C
MCMNO/b30BaHMEM NPAMbIX W3MEPEHWIA, MPU 3TOM KOHCTPYMPOBaTb YCTaHOBKY,
(huKcrpoBaTh pe3ynbTaTbl MOJlYYEeHHOW 3aBUCMMOCTU  (PU3NYECKMX BEIMYMH B
BUAe Tabnuu, 1 rpadmko., fenaTh BbIBOAbI MO pesy/ibTaTtaM UCCef0BaHuS;

co6noaatb npaBuia 6e30MacHOro Tpyda Npu NPOBEAEHUM WCCNEeAOBaHWUIA B
paMKax Y4ebHOro 3KCNepuMMeHTa, Y4eBHO-UCCNeAoBaTeNIbCKOM U MPOEKTHOM
[eATeNIbHOCTU C WUCMO/b30BaHWEM W3MEPUTE/IbHBIX YCTPOWCTB U 1abopaTopHOro
obopynoBaHus;

pewaTb pacyéTHble 3aJaynm C $SBHO 3afjaHHON (U3NYECKOW MOJENbo,
MCNONb3ys (PU3NYECKMe 3aKOHbI U MPUHLWMbI, HA OCHOBE aHa/m13a YCNoBUS 3afa4u
BbIOMpaTh (PU3NYECKYD MOAEfb, BbILENATb (U3NYECKMe BeNMUYUHBbI U POPMYIb,
HeobXxo4uMble AN €€ peLleHWs, MPOBOAMTL PacyéTbl U OLEHWBATb PeasibHOCTb
MOJTYYeHHOT0 3HaYeHUst (PU3NYECKO BENNUYNHBI;

pelaTb KauyeCTBeHHble 3aflayn: BbICTpamBaTb JIOrMYECKN HEMPOTUBOPEUUNBYIO
LIENOYKY PacCy>XAeHUA C OMOPOA Ha W3YYEeHHbIE 3aKOHbl, 3aKOHOMEPHOCTM U
(hm3nyecKue SIBMEHNS;

1CNOb30BaTh npu peLLeHnm y4yebHbIX  3agad COBPEMEHHble
MH(OPMaLMOHHbIE TEXHOMOMMWU AN MOWUCKA, CTPYKTYPUPOBaHUA, WHTepnpeTauum
N NpefcTaBfeHNs y4ebHOMW N Hay4YHO-NOMYNAPHON MHGopMaLMKn, NOyYeHHOW 13
Pa3IMYHbLIX UCTOYHWUKOB, KPUTUYECKM aHaIM3MPOBaTh MOJly4aeMyro MH(OpMaLuto;

NPUBOAUTL NPUMEPbI BKIa4a POCCUMCKUX N 3apYOEXHbIX YUYEHBIX-PU3NKOB B
pasBUTMe HayKW, OOBACHEHVE MPOLIECCOB OKPYXKaloLWero Mupa, B pasBuTUe
TEXHVUKN N TEXHOJIOT WA

MCNOMb30BaTb TEOPETUYECKME 3HAHWSA MO (PU3MKe B MOBCELAHEBHOMW XXM3HU
AN obecrieveHns 6e30MacHOCTU NpY obpalleHun ¢ Npubéopammn 1 TeEXHUYECKMM



YCTPONCTBaMK, AN COXPaHEeHMs1 340POBbA U COB/MOAEHNS HOPM 3KOM0MMYeCKOro
NOBEAEHMSI B OKPY)KAOLLIEW Cpeage;

paboTaTb B rpynne C BbIMNOSHEHMEM Pa3INYHBIX COLMAIbHLIX PONEN,
NNaHMpoBaTb pPaboTy rpynnbl, pPaUMOHaNbHO pacnpeaensitb 06583aHHOCTM U
NNaHNPOBaTb [eATENbHOCTb B HeCTaHAapPTHbIX CUTyauusiX, afeKBaTHO OLeHMBaTb
BK/1af, K&X/A0ro U3 y4aCTHMKOB rPYnMbl B PeLLUeHne paccmaTpuBaemoi npobnemsi.

K KoHUy o06y4yeHnss B 11 kiaacce MpeiMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMUPOBAHHOCTb Y 06YUatOLLNXCH YMEHMWIA:

[AEMOHCTPUPOBATb Ha MpuMepax pPosib U MecTo (PU3MKKM B (HOPMUPOBaHNM
COBPEMEHHOM Hay4yHON KapTWMHbI MUpPa, B PasBUTUN COBPEMEHHON TEXHWUKUA W
TEXHONOMMA, B MPaKTUYECKOW [eATeNIbHOCTU /tofei, LEeNOoCTHOCTb U eAMHCTBO
(hM3NYECKOI KapTUHbI MUPA;

YUMTbIBATb  FPaHMLUbl  MPUMEHEHUS  U3YYEHHbIX (DU3NYECKUX  MOZENE:
TOYEYUHbIA 3NMEKTPUYECKWIA 3apaf, Ny CBETa, TOUEYHbIA UCTOUYHMK CBETa, SAepHas
MOJeNb aTtoMa, HYK/I0OHHas MOfeflb aTOMHOro siapa npu pelleHnn (QUandeckmx
3ajay;

pacno3HaBaTb (PU3NYecKune siBNeHUs (MPOLECChl) U 0BBACHATL MX HA OCHOBE
3aKOHOB 3/1EKTPOANHAMUKNA U KBAaHTOBOIN (DM3NKW: 3MeKTpuyeckass NPpoOBOAMMOCTb,
TensoBoe, CBETOBOE, XMMMWYECKOe, MarHMTHOe AeWCTBUA TOKa, B3auMOAelCTBUE
MarHWTOB, 3MEKTPOMarHWTHad WHAYKUMSA, [OeACTBME MarHUTHOro Mons Ha
NMPOBOAHMK C TOKOM W ABMXYLLMIACA 3apsif, 3M1eKTPOMarHWTHble KonebaHus u
BOJIHbI, MPSIMO/IMHEHOE pPacnpoCTPaHeHNe CBETa, OTPaKeHWe, MpPesioMIeH e,
MHTepdepeHUmMs, AudpakumMs 1 nonspusaums  CBeTa, [AMCMEPCUsi  CBETA,
(hoTO3NEKTPUYECKUIA 3ddeKT (POTOIPdEKT), CBETOBOE [aBNeHMe, BO3HUKHOBEHME
/IMHENYATOro CrekTpa aroma BOAOPOAa, €eCTeCTBeHHas W MCKYCCTBEHHas
PaAnNoaKTUBHOCTD;

OMuCbIBaTb W3Y4YeHHble CBOMCTBa BellecTBa (3/IEKTPUYECKME, MarHuUTHbIE,
OMTUYECKNE, 3NEKTPUYECKYHO NMPOBOAUMOCTb  Pa3MYHbIX  Cpen) "
3/IEKTPOMarHuTHble ABNeHMst (Npouecchbl), WUCNoNb3ys (QU3NYecKne BeIMYMHBI:
ANEKTPUYECKNIA 3apsf, CWMa TOKa, 3NEKTPUYECKOE HamnpshKeHue, 3MeKTPUYecKoe
COMPOTMB/IEHNE, Pa3HOCTb MOTEHUMANOB, 3MIEKTPOABMKYLLAA CWMa, paboTa TOKa,
MHOYKUMS MarHMTHOro nonsi, cuna Awmnepa, cwuna JlopeHua, WHAYKTUMBHOCTb
KaTyLUKW, 3HEPrus 3M1eKTPUYECKOro W MarHWTHOro Mofei, nepmoj M vactoTta
KonebaHuii B KofiebaTeNlbHOM KOHTYpe, 3apsg WM cuna Toka B Mpouecce
rapMOHNYECKUX  3/IEKTPOMAarHUTHbIX — KOonebaHuidi, (DOKYCHOe pacCcTosiHMe W
ONTMYecKas Cuna JfIMH3bl, MPU ONUCaHUW NPaBWU/bHO TPaKTOBaTb (PU3NYECKUIA
CMbIC/T  UCMONb3YEMbIX BE/MYUH, KX 0003HAYeHMs W  efAuHWLbI, YKa3blBaTb
(hopMy/bl,  CBS3blBalOWME  [JaHHYIHO  (U3NYECKYID  BEMUMHY C  APYrUMu
BeNMUYNHAMU;



OMUCbIBaTb W3Y4YeHHble KBAaHTOBble SBMEHUS W MPOLECChl, WCMO/b3YH
(hM3NYECKME BEIMYMHBIL: CKOPOCTb 3/IEKTPOMArHUTHbLIX BOJH, [J/IMHA BOJHbI 1
yacTtoTa CBeTa, 3Heprms u UMnynbC POTOHa, Nepuos nonypacnaga, 3HePrus CBs3u
aTOMHbIX Af4ep, MpW ONWCaHWM MPaBWU/bHO TPAKTOBaTb (PU3NYECKMIA CMbICN
NCMNOMb3YEMbIX BEMUYUH, WX O0603HAYeHUs U efUHMUBI, YKasblBaTb (OPMYIbI,
CBA3bIBAIOLLME  [AHHYK  (DM3NYECKYID BE/IMUMHY C  APYTMMU  BENMYUHAMW,
BbIUMC/IATb 3HAYEHWE (PU3NYECKOW BESIMUYUHDI

aHanmM3npoBaTb (HM3MYECKMe NPOLECChl U ABMEHUS, UCMOMb3YsA (M3NYecKmne
3aKOHbI M NPUHUMNBI: 3aKoH OMa, 3aKOHbl MOC/ef0BaTelbHOrO U napannesibHoOro
COeAMHEHMs MPOBOAHMKOB, 3aKOH JKoynsa—/leHua, 3aKOH 3/71eKTPOMarHUTHOM
VHOYKUMW, 3aKOH MPSMOJIMHENHOIO0 pacnpoCTpaHeHWsi CBeTa, 3aKOHbl OTPaXKeHus
CBETa, 3aKOHbl MPeOM/IeHVsI CBETa, YypaBHeHWe DMHLWITeHa AnA (POTO3IPdeKTa,
3aKOH COXPaHEeHUst 3HEPruM, 3aKOH COXPaHEHUs WMMYNbCa, 3aKOH COXpaHeHUs
3/IEKTPUYECKOr0 3apsfa, 3aKOH COXpaHeHWsi MaccoBOro 4wmcna, noctynartel bopa,
3aKOH PafiM0aKTMBHOIO pacnaga, npu aTOM pas3/inyatb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, €ero MmaTtemMaTMyeckoe BbIpaXeHWe W YycnoBua (rpaHuubl, 06/1acTn)
NMPUMEHUMOCTU;

onpeaensaTb Hanpas/ieHe BeKTOpa MHAYKUMM MarHATHOrO Nons rnpoBOAHMKA
C TOKOM, cuiibl AMnepa 1 cusbl J1IopeHua;

CTPOUTb W OMUCbIBaTb M300paXKeHMe, CO3L4aBaeMoe TJIOCKUM 3epKasioMm,
TOHKOW NNH30iA;

BbIMO/HATL  SKCMEPUMEHTbI MO  UCCNEA0BaHWMIO (DU3NYECKUX SBNEHUA W
MPOLECCOB C WCMO/Ib30BaHMEM TMPSMbIX M KOCBEHHbIX W3MEPEHWIA: NpW 3TOM
(hopmynmposatb  npobnemy/3afadyy UM runoTesy y4ebHOro  3KCMEpUMEHTA,
cobupaTb YCTaHOBKY M3 MpPeAJ/IoKeHHOro 060pyAoBaHWs, MPOBOAWUTL OMbIT W
(hopMynMpoBaTh BbIBOABI;

OCYLLECTB/IATb NPSAMble U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEMUYUH, NPU
3TOM BbIGMpaTb ONTUMaSbHBIA CrOCO6 W3MEPEHWUS W UCMO/b30BaTb W3BECTHbIE
METO/bl OLIEHKWN NOTPELLIHOCTE U3MEPEHNIA;

nccnefoBatb  3aBUCUMOCTM  (DU3UYECKUX  BEMIMYMH  C  UCMO/b30BaHWEM
MPAMbIX WM3MEPEHWA: NpPXM  3TOM KOHCTPYMpOBaTb YCTaHOBKY, (UMKCMPOBATb
pesynbTaTbl MOSYYEHHON 3aBUCMMOCTU (PU3NYECKMX BEIMYMH B BUAE Tabnul W
rpagmkoB, fenatb BbIBOAbI N0 pe3ynbTaTtaM UCCnefoBaHus;

cobnoaatb npasuia 6e30MacHOro Tpyda Npu NPOBEAEHWU UCCNeAoBaHWn B
paMKax Y4ebHOro 3KCNepuMMeHTa, Y4ebHO-UCCNeAoBaTeNIbCKOM U NPOEKTHOM
[eATeNIbHOCTU C WUCMO/b30BaHWEM W3MEPUTE/bHbIX YCTPOWCTB U /1abopaTopHOro
ob6opyaoBaHus;

pelwaTb pacyéTHble 33fadn C SABHO 334aHHON (YM3MYECKON MOJesbio,
MCNOMb3YA PU3NYECKME 3aKOHbI U MPUHLMNMLI, HA OCHOBE aHasn3a YCoBuA 3afa4uu



BbIOVpaTh (PU3NYECKYID MOAEfb, BbILENATb (PM3NYECKMe BeIMYMHbI U (HOPMY/bl,
Heob6XoAuMble AN €€ pelleHusi, NPOBOAWTL PacyéTbl U OLEHMBATb PeasbHOCTb
MOlYYEHHOT0 3HaYeHUst (PU3NYECKOI BENNUYNHI;

pelaTb Ka4yeCTBeHHble 3afayun: BbICTpamBaThb SIOMMYECKN HENMPOTUBOPEUUNBYIO
LeNoYKy pacCy>AeHuii C OMopoi Ha W3y4eHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3nyeckve ABneHus;

MCNOMb30BaTb  NpW peleHns  y4yebHbIX  334a4  COBPEMEHHble
MH(OPMaLMOHHbIE TEXHOMOMMU AN MOWUCKA, CTPYKTYPUPOBaHWUSA, MHTepnpeTauum
M npeacTaBieHns Y4ebHOM 1 Hay4HO-MONYNSAPHOW UHMOPMaUuK, MoslydeHHOW Y3
Pa3/IMYHbIX UCTOYHMKOB, KPUTUYECKN aHaNM3MPOBaTh MOJyHaeMyto MH(OpMaLuIo;

OOBACHATL  MPUHUMMbLI  LEACTBUA  MalUMH, MPUOGOPOB U TEXHUYECKUX
YCTPOWCTB, pasnmyaTtb YC0BUA MX 6E30MacHOr0 UCMob30BaHWsA B NMOBCEAHEBHOM
XW3HU;

NPUBOAUTL NPUMEPbI BKIaLa POCCUMCKNX N 3apYOEXHbIX YUYEHBIX-PU3NKOB B
pasBuTVe HaykKu, B OOBSACHEHME NPOLECCOB OKPYXKalOLLero mupa, B pasBuTUe
TEXHVUKN U TEXHOJIOT WA

MCNO/Mb30BaTh TEOPETUYECKME 3HAHWSA MO (PU3MKe B MOBCEAHEBHOW >XW3HU
Ana obecneyveHns 6e30MacHOCTM Mpu obpalleHun ¢ npubopamm U TEXHUYECKUMU
YCTPONCTBaMK, A7 COXPaHEeHMs 3[40POBbS U COGMIOAEHNS HOPM 3KOJIOMMYECKOro
MoBeLEeHNS B OKPYXKatoLLel cpefe;

paboTatb B rpynne C BbIMOSHEHMEM Pa3IMUHBIX COLMIbHLIX PONen,
NnaHMpoBaTb pPaboTy rpynnbl, paumMoHa/IbHO pacnpeaendTb 0653aHHOCTU U
NNaHNPOBaTb AEATENbHOCTb B HECTaHAApTHbIX CUTyaumsiX, afeKBaTHO OLEHMBATb
BK/1a[, KKAO0ro 13 y4aCTHMKOB rPynrbl B PeLLeHe paccMaTprBaemont Npobembl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHue a3/1eJI0B U TEM 1978 OBbIC
Ne i/m P KonTtpoabnbie | IIpakTnyeckue (icpp )
NMporpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcesl
Pazgen 1. DUSUKA U METO/bl HAYUHOI'O IIO3HAHUA
Bubnuoteka LLOK
1.1 ®dun3nKa 1 MeTOoAbl HAYYHOro NO3HaHUA 2 0 0 httos:/m.edsoo.ru/7FA1b72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
Brubnnoteka LLOK
21 KihemaTuka > 0 0 https://m.edsoo.ru/7f41bf72
Bubnuoteka LIOK
22 AnHammka ! 0 0 https://m.edsoo.ru/7f41bf72
Bubnuoteka LIOK
2. 1 1
3 3aKOHbI COXPaHEHUA B MEXaHUKe 6 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBbI MOJIEKYNAPHO-KUHETUYECKOM 9 0 1 Bubnnoteka LLOK
' Teopum https://m.edso0.ru/7f41bf72
Brubnnoteka LLOK
2 1 1
3 OcHoBbI TEpPMOANHaMIKM 0 0 https://m. edsoo.ru/7f41bF72
33 ArperaTHble COCTOAHNS BELLECTBA. 5 0 0 Bubnuoteka LLOK

®a30Bble Nepexobl

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

WToro no pasgeny

24

Pa3znen 4. JIEKTPOJANHAMUKA

Bubnnoteka LIOK
4.1 SnekTpocTatika 10 https://m.edsoo.ru/7f41bf72
42 IMOCTOAHHbIN 3N1EKTPUYECKMNIA TOK. TOKM B 12 Bubnnoteka LLOK
' pasMyYHbIX cpefax https://m.edso0.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHoOe Bpems 2
OBLLEE KOJIMYECTBO YACOB IO NPOIrPAMME 68



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

11 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3ieJioB U TeM (xudposbie)
Ne ni/m Kontpoabnbie | IlpakTHyeckue
IpPOrpamMmmal Bcero oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. JIEKTPOJIUHAMUKA
11 MarHuTHoe nosne. SNeKTpomMarHMTHas 11 1 3 Brubnnoteka LLOK
' NHAYKLNA https://m.edsoo.ru/7f41c97¢c
WToro no paspgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4yeckue 1 3NEKTPOMarHnTHble 9 0 1 Bubnnoteka LLOK
' Konie6aHus https://m.edsoo.ru/7f41c97¢
99 MexaHn4yecKkmne 1 3NeKTPOMarHMTHbIE 5 1 0 Brubnnoteka LLOK
' BO/HbI https:/m.edso0.ru/7f41c97¢
2.3 OnTuKa 10 0 3 brbnmoteka LIOK
https://m.edsoo0.ru/7f41c97c
WToro no pasgeny 24
Paznen 3. OCHOBBI CIIEIIUAJTBHOM TEOPAHW OTHOCHUTEJBHOCTH
31 OCHOBbI cneunansHON Teopuin 4 1 0 Brubnnoteka LLOK
' OTHOCUTENLHOCTU https://m.eds00.ru/7f41c97c
VToro no pasgeny 4
Pa3znen4. KBAHTOBAS ®U3UKA
4.1 ANemMeHTbl KBaHTOBOW ONTUKU 6 0 0 brbnmoreka LIOK
https://m.edso00.ru/7f41c97c
4.2 CTpoeHue aToma 4 0 0 Brubnnoteka 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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE 24p0

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

WTtoro no pasgeny

15

Pa3znen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 ANemMeHTbl aCTPOHOMUN N aCTPOIU3NKM 7 Etl:r?sl?/l;lrz.TeZI:cl;.ﬁ/}?(f4lc97c
WToro no pasgeny 7
Pazgen 6. OBOBIIAIOLIEE ITOBTOPEHUE

61 | Ooobupoue nosropenne ‘ oo LT
ViToro no pasgeny 4
Pe3epBHoe Bpems 3
OBLWEE KOJTMYECTBO YACOB 10 MNPOIrPAMME 68



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

ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoummuyecTBo yacos DJIEKTPOHHBbIE
" Tema ypoka Koutposbubie | IpakTnueckue Aara ungponbie
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoTbI padoTbI
pecypcesl
dur3nKa — HayKa 0 Npupose.
1 HayuyHble METZ,CI,bI no:fHalefﬂ 1 0 0 brbnmoteka LIOK
https://m.edsoo.ru/ff0c32e2
OKpYXaroLLero mmpa
Ponb 1 MecTo (Pr3nKmM B

5 (hopMUpOBaHMM COBPEMEHHO 1 0 0 Brubnuoreka LIOK
Hay4YHOMN KapTWHbI MUPa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYeCKOW AeATeNIbHOCTY NII0AEN
MexaHn4YecKoe BMXKeHMe.

3 OTHOCUTENBHOCTHL MEXaHMYECKOr0 1 0 0 Bubnuoteka LIOK
[BWKeHUs. NepemelLieHMe, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEPHOE NPAMO/IMHENHOE 1 0 0 Brubnunoteka LLOK
[OBUXeHne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMOSIMHENHOe 1 0 0 Bubnuoteka LIOK
[OBUXeHne https://m.edsoo.ru/ff0c372e

5 CB060fHOE MajeHmne. YCKopeHue 1 0 0 Brubnnoteka LLOK
CBOGOAHOr0 NageHus https://m.edsoo.ru/ff0c39cc
KprBOnMHeiHOe ABMXEHME.

7 ,U,FI;VI)KGHVIG MaTep'?/laanoﬁ TOYKM NO 1 0 0 bubnnorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTU
8 MpuHUKMN oTHOCKTENLHOCTU [Tanunnes. 1 0 0 Brubnnoteka LLOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

VHepumanbHble CUCTEMbI OTCYETA.
MepBbIi 3aKOH HbHOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHumn

bubnnoteka LLOK

9 cynepnosuuun cun. Bropoii 3aKoH
. https://m.edsoo.ru/ff0c3be8
Hbl0TOHa A1 MaTepuasibHON TOUKN

10 TpeTwnii 3aKoH HbtoTOHa Ans Bbrubnmoteka LLOK
MaTepuanbHbIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCEMMPHOro TAroteHns. Cuna

Bubnmoteka LIOK
11 TsXKecTn. [NepBas KocmMuyeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwuna ynpyroctn. 3akoH IN'yka. Bec brubnnoteka LLOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna TpeHuna. KoathuLneHT TpeHKS.

P Ppuy P brubnnoteka LLOK
13 Cwnna conpoTmnBeHNA NPy ABVKEHU
https://m.edsoo.ru/ff0c3f76
Tena B XWUAKOCTW U rase
MocTynaTtenbHOE 1 BpalaTebHOe

14 [B/XEHME abCoNTHO TBEPAOIO TeNa. Brubnmoteka LLOK
MomeHT cunbl. [neyo cunbl. Ycnosus https://m.edsoo.ru/ffOc41a6
paBHOBECKA TBEPAOro Tena
mnynbc MaTepranbHOR TOUKN,

15 CUCTEMbI MaTepnasbHbIX TOYEK. Bbrubnmoteka LLOK
IMnynbc cunbl. 3aKOH CoXpaHeHus https://m.edsoo.ru/ff0c43d6
nmnysnbca. PeakTUBHOE ABMXEeHNe
PaboTa 1 MOLLHOCTb CW/bl.

16 KnHeTnyeckas aHeprus matepuasibHOn Brubnmoteka LLOK
TOYKW. Teopema 06 N3MEHEHNN https://m.edsoo.ru/ff0c4502
KMHETNYECKOW IHeprum

17 MoTeHUManbHan aHeprus. Brubnmoteka LLOK



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

MoTeHUManbHas s3Heprus ynpyro
[ehopPMIUPOBAHHOI MPYXKMHBI.
MoTeHUManbHas aHepris Tena Bm3u
MOBEPXHOCTUN 3eM/u

https://m.edsoo.ru/ffOc461a

18

MoTeHUManbHbIe U HEMOTeHLMa/bHbIE
cunbl. CBA3b paboThbl
HenoTeHLMaNbHbIX CU/ C U3MEHEHNEM
MEeXaH4eCKOW 3Heprum CUCTeMbl Ten.
3aKOH COXpaHeHWs MexaHNYeCcKoM
3Heprum

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopatopHas paboTa
«MccnepoBaHue cBA3n paboTbl CUSbI C
N3MEHEHNEM MEXaHNYeCKOM 3Heprum
Tena Ha npumepe pacTsHKeHNS
PE3NHOBOIO XIyTa»

20

KoHTposbHas paboTa no teme
«KnHemaTuka. [iInHammka. 3aKoHbl
COXpaHEeHUS B MeXaHUKe»

Bubnmoteka LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHbIE NMOJIOXEHMWS MOEKYNSPHO-
KWHETUYECKO Teopun. BpoyHOBCKOe

ABvxeHne. Anddysus

brubnnoteka LLOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUXEHUA 1
B3aMMOJENCTBMS YaCcTML, BELLECTBA.
Mogenu CTPOeHUs ra3os, XXUAKOCTEN
N TBEPAbIX Ten

23

Macca monekyn. KonnyecTso
BelllecTBa. [ocToAHHaA Asoragpo

24

Tennosoe paBHOBecCKe. TeMnepartypa
n eé nsmepeHue. LLikana Temnepartyp



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

Llenbcus

MpeanbHbiin ra3 B MKT. OcHOBHOe

Bubnmoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbcontoTHasa TeMnepaTypa Kak mepa

26 CpeAHen KNHeTUYEeCKOM SHePrnm Brubnmoteka LLOK
[BVXKeHNS MONEKYN. Y paBHeHWe https://m.edsoo.ru/ffOc511e
MeHaeneesa-KnanelipoHa

27 3aKoH [JanbToHa. a30Bble 3aKOHbI
JlabopatopHas paboTa

)8 «MccnefoBaHue 3aBUCUMOCTI MEXAY
napameTpamMu COCTOAHMUA
pa3peXKeHHOoro rasa»

29 3onpoLiecchbl B MgansHOM rase v nx brubnnoteka LLOK
rpacmyeckoe npeacTaBneHme https://m.edsoo.ru/ff0c570e
BHyTpeHHAA aHeprua
TepMOANHAMMUYECKON CUCTEMbI U

30 Cnocobbl eé n3meHeHus. Konnyectso brubnnoteka LLOK
TennoTbl M paboTa. BHYyTpeHHSS https://m.edso0.ru/ff0c5952
3HEeprva ogHoOaToOMHOIo UAeabHOro
rasa

Bubnmoteka LIOK

31 B! TennonepeAain https://m.edsoo.ru/ff0c5¢c36
Y nenoHas TensoéMKOCTb BELLECTBa. BubnvoTeka LIOK

32 KonnyecTtBo TennoTbl Npu

. https://m.edsoo.ru/ff0c5¢c36
Tensonepegaye. AamabaTtHblin npoLecc

33 MepBblIli 3aKOH TEPMOANHAMUKN U €10 Bbrubnnoteka LLOK
NPUMEHEHNE K N30MnpoLieccam https://m.edsoo.ru/ffOc5efc

34 HeobpatnmMocTb NpoLLEeccos B brubnnoteka LLOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoge. BTopoii 3aKoH
TepMOAVHaAMUKU

https://m.edsoo.ru/ff0c6230

MpuHumn geinctems n KM tennosoi

brubnnoteka LLOK

35 MaLUMHBbI https://m.edsoo.ru/ff0c600a

36 Livkn KapHo v ero KA

37 SKonornyeckre npobnemsl
Tens03HepreTuKn

33 O6o6Latowmin ypok «MonekynspHas Brubnmoteka LLOK
(hn3mka. OCHOBbI TEPMOANHAMUKN» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa no Teme

39 «MonekynspHas m3nka. OCHOBbI bubnuoteka LIOK

' https://m.edsoo.ru/ff0c6a50
TEePMOAVHAMUKN»

40 Mapoobpa3oBaHue N KOHAEHCaLus. Bubnnoteka LLOK
VicnapeHne 1 KuneHune https://m.edso0.ru/ff0c63b6
AGCONOTHasA N OTHOCUTEIbHAS

41 BN@XKHOCTb BO3AyXa. HacCbILEHHbIN bubnmorexa LIOK

Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctaninyeckune n

42 amopHble Tenla. AHU30TpONKUA Brubnmoteka LLOK
CBOWCTB KpUCTaNOB. XKnaKue https://m.edsoo.ru/ffoc65f0
Kpuctannbl. CoBpeMeHHble MaTepuabl
[MnaBneHune 1 KpucTannnsaums.

P H brubnmnoteka LLOK
43 YpaenbHasa Tensota nnasneHuns.
https://m.edso0.ru/ff0c6708
Cybnmmauus

44 YpaBHeHWe TenioBoro 6anaHca Bubnnoteka LIOK

https://m.edsoo.ru/ff0c6820

45 AneKkTpu3aums TeN. ANEKTPUYECKNIA Brubnmoteka LLOK

3apag. [Ba BUAa 3NeKTPUYECKNX

https://m.edsoo.ru/ffOcébcc



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
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https://m.edsoo.ru/ff0c6bcc

3apsiioB

MPOBOAHNKN, AN3NEKTPUKN U

Bubnmoteka LIOK

46 MoAynpoBOAHNKU. 3aKOH COXPaHEHUS
YNPOBOA P https://m.edsoo.ru/ffOc6bcc
3NeKTPUYECKOro 3apsaa
B3anmogeiicTeme 3apsaoB. 3aKoH
A o PRk o brubnnoteka LLOK
47 KynoHa. ToyeyHbI 3n1eKTpruyecKmm
https://m.edsoo.ru/ffOc6ced
3apsag
HanpsKEHHOCTb 3/1EKTPUYECKOr0
48 nond. MNpuHUMN cynepnosnunm Brubnmoteka LLOK
3NEKTPUYECKUX Nonem. JInHmm https://m.edsoo.ru/ff0c6df2
HanpsXXEHHOCTU
PaboTa cui 31eKTPOCTaTUYECKOro
49 nons. NoreHumnan. Pa3HOCTb Bubnmotexa LIOK
' Hnan. https://m.edso0.ru/ff0c6f00
noTeHLManoB
MNpPOBOAHUKN N ANINEKTPUKN B
POBOA A P Bubnmoteka LIOK
50 3M1eKTPOCTaTMYECKOM MNOJe.
https://m.edsoo.ru/ff0c7018
[mnanekTpuyeckas NpoHMLAEMOCTb
) Bubnuoteka LLOK
ol ONeKTpoéMKoCTb. KoHaeHcaTop U
https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTb NMI0OCKOro
52 KOH escaTo a. QHEPrus 3apsHKeHHOro Bubnmotexa LIOK
A pa. P P https://m.edsoo.ru/ffoc72c0
KOH/JeHcaTopa
53 JlabopatopHas paboTa "N3mepeHne
3N1eKTPOEMKOCTUN KoHAeHcaTopa"
MpYHUMN AEACTBUSA N NPUMEHEHME
54 KOH/IeHCaTopOoB, KONMPOBa/IbHOIO

annapara, CTPYNHOro npuHTepa.
ANeKTpoCcTaTnyecKas 3almTa.



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

3a3emneHme 3N1eKTponpreopoB

55

DNeKTPUYECKNIA TOK, YC/IOBUS ero
CyLWEeCTBOBaHMS. MOCTOSHHBIA TOK.
Cuna ToKa. Hanps»keHue.
ConpoTusneHwue. 3akoH Oma ans
yyacTKa Lenu

56

MocnefoaTenbHOE, NapanesnbHoe,
CMeLLaHHOe COeanHeHne
NpoBOAHMKOB. JlTabopaTopHas paboTa
«/13yyeHne cMeLIaHHOro coeiMHeHMS
Pe3nCTopPOB»

Brubnuoteka LLOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOTO
ToKa. 3akoH [xoyna-JleHua

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

58

3akoH OMa ans nosHom (3aMKHYTON)
3NeKTpUYecKon Lenu. KopoTtkoe
3amMblKaHue. JlabopatopHas paboTta
«WM3mepeHne 34C UCTOYHMKA TOKA U
ero BHyTPeHHEro COnpoTUB/IEHNSA»

Brubnunoteka LLOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTPoHHas NPOBOAVMOCTb TBEPAbIX
MeTannoB. 3aBUCMMOCTb
COMpPOTUBNEHMS META/INIOB OT
TemnepaTtypbl. CBEPXNPOBOAVMOCTb

60

ANeKTPUUECKUii TOK B BaKyyMe.
CBOIACTBa 3N1IEKTPOHHbIX MYy4KOB

61

MonynpoBOAHMKM, UX COBCTBEHHAA 1

nprvMecHas NpPoBOAMMOCTb. CBOICTBa
p—n-nepexoga. [onynpoBoAHNKOBbIE
npuoopsl

Brubnunoteka LLOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

ANeKTPUUECKNiA TOK B pacTBopax u

62 pacrnnasax 3/1eKTPO/INTOB. 1 Brubnnoteka LLOK
ANeKTPONNTNYECKas Anccoumnams. https://m.edsoo.ru/ff0c82ba
DNeKTponn3
ANeKTPUYECKNIA TOK B rasax.

63 CamocTosTeNbHbIV U 1 Bubnuoteka LIOK
HecaMOoCTOATeNbHbIN pa3psd. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AneKTpryeckre npnéopsl 1

64 YCTPOWCTBA U UX NPaKTUYECKOoe 1 Brubnuoteka LIOK
npumeHeHwue. MNpasnna TEXHNKN https://m.edsoo.ru/ff0c86fc
6e3onacHocTu
0600LaIOLMIA YPOK Brubnunoteka LIOK

65 1
«INeKTpoaNHaMUKa» https://m.edsoo.ru/ff0c88be
KoHTposbHas paboTa no teme

66 «QneKTpocTaTuKa. MoCTOAHHbIN 1 Bubnuoteka LIOK
3NEKTPUYECKNIA TOK. TOKK B https://m.edsoo.ru/ff0c8a8a
Pa3INYHbIX Cpesax»

67 Pe3epBHblIii ypoK. KOHTposbHas 1 Brubnuoteka LIOK
paboTa rno Teme "OnekTpoanHaMmmKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIli ypoK. O606Lat0LWLMin YPOK 1 Bubnuoteka LIOK
no Temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLUEE KOJIMYECTBO YACOB 10 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoummuyecTBo yacos JJIeKTPOHHBIE
Ne Hara undpoBbie
n/n Tema ypoxa Bceero Kontposburie | TMpakrueckue U3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypest
IMoCTOAHHbIE MArHUTBLI U UX

1 B3aMmogeincTeme. MarHuTHoe nosne. 1 0 0 Brubnnoteka LLOK
BekTop MarHUTHOM UHAYKUNW. JTMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOW HAYKLNN
MarHuTHoe none NPOBOAHMKA C

5 TOKOM. OnbIT 3pcTesa. 1 0 0 Brubnmoteka LLOK
B3avmopgeincTeme NpoBOAHNKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NabopatopHas paboTa «3yveHne 1 0 1 Brubnnoteka LLOK
MArHMTHOr0 N0/ KaTYLUKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[lelicTBMe MarHUTHOrO NoJis Ha
NpoBOAHMK C TOKOM. Crnna AMmnepa.

4 NabopaTopHas paboTa 1 0 1 Brubnnoteka LLOK
«ccnemoBaHue aeicTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOIO MarH1Ta Ha paMKy ¢
TOKOM>»

[le/icTBME MarHUTHOIO MO/S Ha
[BVKYLLYIOCS 3apPSXKEHHYHO YacTuuy. Brubnnoteka LLOK

5 1 0 0
Cwuna JlopeHua. PaboTa cusbl https://m.edsoo.ru/ff0c9df4
NopeHua
JNeKTpoMarH1MTHas MHAYKUus. MoTok

6 BeKTOpa MarHUTHOM nHaykumnn. 34C 1 0 0

VHAYKLMW. 3aKOH 3/1eKTPOMAarH1THOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MHAYKUMKM Dapaaes

NabopaTopHas paboTa
«MccnepfoBaHuve ABNeHNS
3/1eKTPOMArHUTHOM UHAYKLMN

Bubnuoteka LIOK
https://m.edsoo.ru/ff0cal50

VIHOYKTUBHOCTb. HABneHune
camonHaykumu. 34C camonHayKunn.
SHeprva MarHUTHOrO NOAA KaTyLKN C
TOKOM. QNIEKTPOMArHUTHOE Nose

Brubnnoteka LLOK
https://m.edsoo.ru/ff0ca600

TexHUYecKune YCTPocTBa U NX
MPUMEHEHNWE: MOCTOSHHbIE MarHUTHI,
3NEeKTPOMArHUTbI, 3N1IEKTPOBUTaTENb,
YCKOPUTENN 3NeMEHTaPHbIX YacTuLl,
VHAYKLMOHHAs Neyb

10

O6o6LaWmMin YpoK «MarHuTHoe
nose. SNeKTPOMarHUTHas MHAYKLNS»

Bubnuoteka LIOK
https://m.edsoo.ru/ff0cab82

11

KoHTponbHas pabota no teme
«MarHuTHoe norne.
DNeKTpoMarHUTHas MHAYKLNS»

Brubnnoteka LLOK
https://m.edsoo.ru/ff0cad58

12

CB0OOAHbIE MeXaHNYecKue
KonebaHus. FapMoHMyecKme
KonebaHus. YpaBHeHMe
rapMOHMYECKMX KONebaHwWiA.
MpeBpaLlgHMe 3Heprum

Bubnuoteka LIOK
https://m.edsoo.ru/ffOcaf06

13

NabopaTopHas paboTa
«ccnepoBaHune 3aBUCMMOCTH
nepnoja MasbIx KonebaHuin rpysa Ha
HWUTW OT B/IMHBI HUTW 1 MacCbl Fpy3a»

14

Kone6atenibHbIli KOHTYP. CBOGOAHBIE

Bubnuoteka LIOK
https://m.edsoo.ru/ffOcb820



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/ff0cb820

INEKTPOMarHMTHbIE KonebaHus B
naeasibHOM KonebaTeslbHOM KOHTYpE.
AHanorna mexay MexaHNyecKUmm u
ANEKTPOMArHUTHLIMIN KoniebaHmAMM

15

®dopmyna TomcoHa. 3akoH
COXpaHeHUsa 3Heprumn B NaeasbHOM
Konebate/lbHOM KOHTYpe

Bubnuoteka LIOK
https://m.edsoo.ru/ffO0cb9c4

16

MpeAcTaBneHne 0 3aTyxaroLmX
KonebaHusaX. BbIHY>KAEHHbIE
MexXaHUYecKme KonebaHus. Pe3oHaHc.
BbIHY)XEHHbIe 31EKTPOMarHUTHbIE
KonebaHus

Bubnuoteka LIOK
https://m.edsoo.ru/ffOcbb86

17

MepeMeHHbIi TOK. CUHYCOMAANbHbIN
MepemMeHHbI TOK. MOLWHOCTb
MnepemMeHHOro Toka. AMNIMTYAHOE 1
AENCTBYIOLLEE 3HAYeHVe CUIbl TOKa U
HanpsHKeHus

Brubnnoteka LLOK
https://m.edsoo.ru/ffOcbd34

18

TpaHcdopmatop. MNMpom3BoACTBO,
nepegaya v noTpedneHne
3N1eKTPUYECKON 3Heprum

19

YCTPOICTBO 1 NPaKTUYeckKoe
NPUMEHEHUE 3IEKTPUYECKOT0 3BOHKA,
reHepaTopa NnepemMeHHOro TOKa,
NMHWIA 3neKTponepeaady

Brubnnoteka LLOK
https://m.edsoo.ru/ff0cc324

20

3K0Nornyeckme puckm npu
MPOU3BOACTBE 3/1EKTPOIHEPTUN.
KynbTypa 1UCrnonb3oBaHuMs
3N1EKTPO3HEPT NN B NMOBCEAHEBHOW
XN3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHUYEeCK1e BO/HbI, YC/0BMS
pacnpocTpaHeHus. Meprog. CKopocTb

Bubnuoteka LIOK

21 pacrnpocTpaHeHUsa U A/IHA BO/HBbI. https://m.edsoo.ru/ffOcca54
MonepeyHble 1 NPOLOSbHbIE BOMHbI
29 3ByK. CKOpOCTb 3ByKa. ['pOMKOCTb Bubnmoteka LLOK
3ByKa. BbicoTa ToHa. Tem6p 3ByKa https://m.edsoo.ru/ff0cccOc
ONeKTPOMarH1THbIE BOJIHbI, UX
23 CBOMCTpBa N cKopocTb. LLIkana bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMarHUTHbIX BO/H
MpUHLMNbI pafnMOoCBA3M 1
24 TenesuaeHus. PassnTture cpeacTs
cBA3n. Pagnonokauus
o5 KoHTponbHas pabota «KonebaHus u Brubnnoteka LLOK
BOJTHbI» https://m.edsoo.ru/ffOcc6f8
MpAMONMHeliHOe pacnpoCcTpaHeHue
26 cBeTa B OJHOPOAHO cpefe. Brubnmoteka LLOK
TOYeYHbI UCTOYHMK cBeTa. JTyu https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI BubnmoTeka LIOK
27 OTpaXkeHWns ceeTa. NocTpoeHne
Ny https://m.edsoo.ru/ff0cd4e0
1306paXKeHNIN B MI0OCKOM 3epKasie
lNpenomneHwe ceeTa. NonHoe
28 BHYTPEHHee oTpaxkeHue. MNpefeNibHbIi Brubnnoteka LLOK
Yro/s NOMHOro BHYTPEHHErO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHMUA
29 NabopatopHas paboTa «3mepeHue Bubnmoteka LLOK
noKasartens NPesoMIeHNsA CTeKa» https://m.edsoo.ru/ffOcd67a
30 JNTnH3bI. MocTpoeHre n3o6paxkeHni B Brubnnoteka LLOK



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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nnH3e. dopmyna TOHKOMN NNH3bI.
YBeNnUeHNe NIMH3bI

https://m.edsoo.ru/ffOcddle

NabopaTopHas paboTa

31 «lccnegoBaHune CBOMCTB
N300paKEHNIA B NINH3AX»
Ancnepcus ceeta. CNoXHbIN cocTaB
39 6enoro ceeta. LigeT. JlabopaTopHas
paboTa «HabnoaeHne gucnepcumn
cBeTa»
33 VHTepdepeHuns ceeta. Audpakyms Bubnmoteka LLOK
ceeTa. AndpakunoHHas peLéTka https://m.edsoo.ru/ffOced22
34 [NonepeyHOCTb CBETOBLIX BOJIH. Brubnnoteka LLOK
MNonsapunsauns ceeta https://m.edsoo.ru/ffOcf02e
35 OnTuyeckme NpmMbOpPbI N YCTPOMUCTBA U
YCNoBUS NX 6e30MacHOro NPUMeHeHNs
["paHunLbl MPUMEHUMOCTM
36 KNacCcmyecKom MexaHnKK. NocTynatsl Brubnnoteka LLOK
cnewyanibHOM Teopum https://m.edsoo.ru/ff0cf862
OTHOCWUTE/NIbHOCTU
OTHOCUTENbHOCTbL OLHOBPEMEHHOCTH.
37 3ame[/IeHMe BpeMeHU 1 COKpaLLeHne bubnnorexa LIOK
https://m.edsoo.ru/ffOcfa42
[JIVHbI
SHeprus 1 UMNYnbLC PeNsTUBUCTCKOM
P ynec p o Brubnnoteka LLOK
38 yacTumubl. CBA3b MacChbl C 3Hepruen u
https://m.edsoo.ru/ffOcfc68
MMMYNbCOM. SHEpPruns nokos
KoHTponbHas paboTta «OnTuka.
. Brubnnoteka LLOK
39 OcHOBbI cneunanbLHou Teopun

OTHOCUTENBbHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oToHbI. Popmyna MNnaHKa. SHeprusa

Bubnuoteka LIOK

40
N UMNYNbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITUE N UCCNefoBaHNe
41 (hoToadppekTa. OnbiThl A. T, bubnuotexa LIOK
https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI (hOTO3((MEKTA. Y paBHEHME
o (up hep P Brubnunoteka LLOK
42 SHWTerHa ans poToadekTa.
https://m.edsoo.ru/ff0d015e
«KpacHas rpaHumua» gpotosddexTa
aBneHue ceeta. OnbITol 1. H.
a o Brubnnoteka LLOK
43 NebepeBa. XvMmnyeckoe feicTane
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHMYecKme ycTponcTea u
MPaKTUYeCcKoe NPMMEHEHME:
44
(hOTO3/1IEMEHT, (POTOAATUMK,
CONHeYyHas baTapes, CBETOANOL
45 PelueHVe 3a[a4y No TeMe «ONIEMEHTbI Brubnmoteka LLOK
KBaHTOBOW ONTUKN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbITbl
46 Pe3sephopAa rno paccesHUIO 0-4acTul bubnuorexa LIOK
' https://m.edsoo.ru/ff0d091a
MnaHeTapHas Mogenb atoma
Bubnuoteka LIOK
47 MocTtynatbl Bopa
y P https://m.edsoo.ru/ff0dOafa
M3nyyeHve v nornoweHne ooToHOB
48 n |/|>|/'|e exope aTOMETC 0 H(()pro OBH#A bubnuorexa LIOK
P PExon - A p https://m.edsoo.ru/ff0d0Oafa
3Hepruu Ha apyrov. Buabl cnekTpos
BonHoBble CBOICTBA YacTULL,. BonHbl
o X Brubnnoteka LLOK
49 Ae bponna. KopnyckynspHo-

BO/IHOBOW Ayanu3m. CrOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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/ff0d0ca8

BbIHY>XEHHOE N3/Ty4EHNE

50

OTKpbITME PafMOaKTUBHOCTU. OMbiIThl
Pesepdopaa no onpeaeneHunto cocTaea
PaAMOaKTBHOIO N3NyYeHUs

0.5

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbga-, 6eTa-, raMma-
n3nyyeHusa. BnnsaHue
PaanoakTUBHOCTYU Ha XXKBble
opraHu3mbl

52

OTKpbITVE NPOTOHA 1 HEMTPOHa.
V3oTonbl. Anbtha-pacnag,
ANEKTPOHHbIV 1 NO3UTPOHHBINA 6eTa-
pacnag. ramma-u3nyyeHue

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

53

3Heprua cBA3W HYK/OHOB B Ape.
AfepHble peakummn. AaepHbIi
peakTtop. MNpobnembl, NepcneKTuBL,
3KOJIOrMYeCcKmne acneKTbl A4epHON
3HepreTmKm

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

54

AnemeHTapHbIe YacTuLbl. OTKpbITHE
no3uTpoHa. Metogbl HabnoLeHns 1
perncTpawmm afieMeHTapHbIX YacTuL.
Kpyrnbiii cTon «@yHaaMeHTabHble
B3aVMMOJeNCTBUSA. EAMHCTBO
(h131YECKOIN KapTUHBI MUpa»

0.5

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3gHoro Heba. Co3se3ams,
ApKKne 3B&3[bl, NIaHETbI, UX BUANMOE
ABvkeHne. ConHeyHasa cnucrtema

56

ConHue. ConHeyHast aKkTUBHOCTD.
VcTouHuk aHeprum ConHua v 38837



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3B&3/bl, UX OCHOBHbIE
XapaKTepuCTUKK. 3BE3[bl INaBHOW
nocnefosaTeNlbHOCTU. BHyTpeHHee
CTpoeHwue 38é34. CoBpeMeHHbIE
npeAcTaB/IeHNA O MPOUCXOXKAEHUN 1
asonoumn ConHua 1 38834

58

MneuHbli TyTb — Hawa ManakTuka.
NonoxkeHne u gsmxxeHne ConHua B
"anakTuke. ManakTnkn. YépHole
[bIpbl B AApax ranaktuk

59

BceneHHas. PaszberaHume ranakTuk.
Teopwusa bonbLioro B3pbisa.
PenMKTOBOE U3/yYeHMeE.
MeTaranaktunka

60

HepelleHHble NPo6/1eMbl aCTPOHOMUY

61

KoHTposbHas paboTa «9nemMeHThbl
acTPOHOMUM 1 aCTPOU3NKI»

62

O6o6LaoWmii YpoK. Ponb rsnkm un
aCTPOHOMMM B 3KOHOMUYECKOIA,
TEXHOMNOMMYECKOW, COLManbHON 1
3TNYeCKOl cepax AesTenbHOCTH
yenoBeKa

63

O6o6LaoWmin YpoK. Ponb 1 MecTo
(h13NKN N aCTPOHOMMU B
COBPEMEHHOI Hay4YHOW KapTUHE Mupa

64

O6o6LwatoLmin ypok. Ponb
(hM3nyecKom Teopun B (hOPMMUPOBaHMNK
npeacTaBneHni 0 (hM3NYECKON
KapTUHe Mupa




O6o6Laowmini ypok. Mecto
(hM31YeCKOM KapTUHbI MUPa B 06LLIEM

65 1
pALy COBPeMeHHbIX eCTECTBEHHO-
Hay4HbIX NPeACTaBIEHNIA 0 NpUpoe
66 Pe3epBHbIiA YpoK. MarHuTHoe rnone. 1
DNeKTpOMarHUTHasa MHAYKL 1A
Pe3epBHbI YpoK. OnTrka. OCHOBBI
67 cneuuanbHou Teopun 1
OTHOCUTENBHOCTHU
Pe3epHblii ypoK. KBaHTOBas m3nka.
P w @ Brubnnoteka LLOK
68 SnemMeHTbl aCTPOHOMUN 1 1
https://m.edsoo.ru/ff0d1784
acTpou3snKu
OBLLEE KOJIMYECTBO YACOB 0O 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

o ®du3mka, 10 knacc/ Makuwes I'.A., byxoBues b.b., Cotckuini H.H. nog,
penakuven MapgeHTbeBon H.A., AKUMOHEPHOE 06LLEeCTBO «/13aaTenbCTBO
«[pocseLLeHne»

» dusnka, 11 knacc/ Makuwes I.J1., byxosues b.b., Yapyrnd B.M. nog
pepakuvenn MapgeHTbeBon H.A., AKUMOHEPHOE 06LLecTBO «/13aaTebCTBO
«[pocBeLLeHne»

3agayHuk no gmsmke 10-11 knacc / PoimkeBny A.T1.

METOANYECKHUE MATEPUAJIBI JJId YYUTEJIS

1) C6opHuK 3aday no ¢m3mkel0-11 knaccol. ba3oBbin ypoBeHs / MapdeHTbeBa
H. A

2) ®u3nka. Paboume nporpammel. MNpeameTHas NMHUA Y4eOHUKOB
"Knaccuueckuin Kypc". 10-11 knaccbl / LLatanmHa A. B.

3) Tetpaab and nabopaTopHbIX paboT no ¢msmke, 10, 11 k. / MapdeHTbeBa

H.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

BupTyanbHble nabopatopHble paboTbl: https://efizika.ru

EanHasa konnekuma LIOP: http://school-collection.edu.ru/collection/ n-t.ru

ANeKTpoHHaa 6mnbnmoTeka Hayka u TexHuka: https://n-t.ru/
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