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HOACHUTEJIBHASA 3AIIMCKA

Mporpamma no u3nMke 6a30BOr0 YPOBHS Ha YPOBHE CpedHEero o6Liero
06pa3oBaHKNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUIA K pe3ynbTaTam
OCBOEHMS OCHOBHOI 06pa3oBaTenbHON Mporpammbl, MpeacTaBneHHbIXx B ®rOC
COO, a Takke C y4yeTom (efepasibHOM paboyeit MporpaMmbl BOCMUTAHUS W
KOHUenuMn npenogasaHust yydebHoro npegmera «@Pusnka» B 06pa3oBaTe/lbHbIX
opraHu3aumax Poccuitckoi depfepaumn, peann3yrLLmX OCHOBHbIE
06pasoBaTesibHble MPOrpaMmbl.

CofepXXaHve nporpammbl N0 (PM3NKe HanpaBfeHO Ha (HOPMMPOBaHMe
€CTECTBEHHO-Hay4YHOW KapTUHbl Mupa obydarowmxcd 10-11 KnaccoB npwu
006y4yeHMn nx pusmke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATENIbHOCTHOrO
noaxopga. MNporpamma no u3anke cooTBeTCTBYET TpeboBaHuam ProOC COO K
NNaHUPYeMbIM NIMYHOCTHLIM, MpPeAMETHbIM W MeTanpeAMeTHbIM pe3y/ibTaram
00yyeHus, a Takke Y4YMTbIBAET HEOOXOAMMOCTb peannsauuy MexnpeameTHbIX
CBA3e (IM3MKM C eCTeCTBEHHO-Hay4YHbIMU Y4ebHbIMW npeaMeTamMu. B Hei
onpeaenstoTcs OCHOBHbIE LeNM M3y4eHUs UMK Ha YPOBHE CpedHero o6Luero
06pas3oBaHus, NnaHMpyemMble pe3ynbTaTbl OCBOEHUA Kypca (PU3NKWN: NIMYHOCTHbIE,
MeTanpeaMeTHble, NpeaMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma rno u3nKe BKIOYAET:

e MNJIAaHUPYeMble pe3ynibTaTbl OCBOEHMSA Kypca P13nKM Ha 6a30BOM YPOBHE, B

TOM YuCne NPeaMeTHbIe pe3y/bTaTbl M0 rogam 0by4veHus;

e COAepXXaHue yyebHoro npeamerta «Pusmka» Mo rogam 06yyeHus.

dun3mMka Kak Hayka O Hambosiee 00WMX 3aKOHaX NPUPOAbI, BbICTynas B
KayecTBe y4eOHOro rnpegmera B LWIKO/e, BHOCUT CYLLECTBEHHbIA BKAL B CUCTEMY
3HaHWI 06 OKpyXKatoLeM Mupe. LLIKONbHbIN Kype (OU3NKN — CUCTEMOOOPA3YHOLLNIA
L/19 eCTECTBEHHO-HAYYHbIX Y4eOHbIX MPegMETOB, MOCKO/bKY (PU3NYECKME 3aKOHbI
NneXxaT B OCHOBE MPOLECCOB W SABMIEHMMW, W3YYaeMblX XUMWUERn, OUONorunen,
(hm3myeckoin reorpagmein M acTpoHoMMen. Wcnonb3oBaHMe U aKTUBHOE
NPUMeHeHNe  (M3NYECKUX  3HAHWIA  OrnpefensieT  xapaktep W pasBUTHe
pa3HOO6pa3HbIX TEXHOMOTMn B Cchepe 3SHEepreTuKKW, TPaHCNopTa, OCBOEHWS
KOCMOCa, MOMYyYeHUs HOBbIX MaTepuasioB C 3afaHHbIMK CBOWCTBaMU U ApYrux.
N3yyeHne (OM3MKM BHOCUT OCHOBHON BKfag B (POPMUPOBaHME eCTEeCTBEHHO-
Hay4YHOW KapTWHbI MUpa 0b0y4aroWwmnxcs, B (hOpMUPOBaHNE YMEHWUIA NPUMEHATb
Hay4HbI METOZ NO3HAHWUSA NP BbINO/IHEHUN UMW YYeOHbIX UCC/eA0BaHNA.

B ocHOBY Kypca (m3vMKu ANnd YpPOBHS CpedHero o6uero ob6pasoBaHus
MOMIOXEH pPsA  WAEW, KOTOpble MOXHO paccMaTpvBaTb KaK MPUHUMMbLI €ero
MOCTPOEHMS.



Hoess yerocmnocmu. B COOTBETCTBUMM C HEM KypC ABMSETCA JIOMMYECKM
3aBEPLUEHHBbIM, OH COAEPXWUT MaTepuan U3 BCEX pas3fenoB PU3NKKM, BKIHOYAET Kak
BOMPOCHI KNacCUYECKOM, TakK U COBPEMEHHOW (IU3NKN.

Hoes eenepanuzayuu. B COOTBETCTBUM C Hell MaTepuan Kypca (OU3NKU
00beAUHEH BOKPYr (DM3MYECKMX Teopuit. Begywmm B Kypce SBNSeTCH
(hopmMuMpoBaHMe NPeACTaB/IEHNA O CTPYKTYPHbIX YPOBHSAX MaTepun, BELLECTBE U
rnore.

Hoess eymanumapuzayuu. EE peannsaums npegnonaraeT MCMosib30BaHue
r'yMaHUTapHOro noTeHuMana (M3nMYecKo HayKu, OCMbIC/IEHME CBA3N Pa3BUTUSA
M3k Cc pasBuTMeM 00LWIEeCTBa, a TakXkKe C  MWPOBO33PEHUYECKMMMU,
HPaBCTBEHHbIMW 1 3KOMOrMUYECKUMI MPobiemamu.

Hoess npuxnaonoi  nanpaerennocmu. Kypc  (M3MKKM  npeanonaraer
3HAKOMCTBO C LUMPOKUM KPYTOM TEXHUYECKUX WU TEXHOIOTMYECKUX MPUMNOXKEHWNIA
N3yYeHHbIX TEOPUIA 1 3aKOHOB.

Hoess sxonoeusayuu pPean3yeTca MOCPeLCTBOM BBEAEHUS 3/1EMEHTOB
coAepXaHus, MNOCBALWEHHbLIX  3KOMOrMYeCKMM  npobsieMaM  COBPEMEHHOCTMU,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKW N TEXHONOMNA, a Takke 06CYKAeHUS
Npo6aem palMoHabHOro NPUPOA0NObL30BAHNA M 3KOI0TMYeCcKo 6e30MacHOCTU.

CTepXXHeBbIMW 3/1eMeHTaMN Kypca (M3MKM Ha YPOBHE CPeAHero o6Liero
06paszoBaHNs ABNAOTCA (PU3nYeckme Teopun ((hopMmUpoBaHMEe MpPeacTaB/ieHNA O
CTPYKTYpe NOCTPOeHUs (PDU3NYECKON Teopum, ponv PyHAaMeHTa/IbHbIX 3aKOHOB Y
MPUHUMMOB B  COBPEMEHHbIX MPEeACTaB/eHMSAX O  MNpupogde,  rpaHuMuax
NMPUMEHMMOCTM TEOPWIA, ANA  OMUCAHWA EeCTECTBEHHO-HAYUHbIX SBNEHUA 1
MPOLLeCCoB).

CUCTEMHO-[eATeNIbHOCTHBIN MOAXOA B Kypce (PU3NKWU peannsyeTcs npexzie
BCEro 3a CYET OopraHM3auMmn 3KCrMepUMEHTaIbHOW AeATeNlbHOCTU 06YyYatoLLMXCS.
[ns 6a30BOro YpoBHA Kypca (M3MKM — 3TO WCMOMb30BaHNE CUCTEMbI
(DPOHTA/IbHBLIX  KPaTKOBPEMEHHbLIX 3KCMEePMMEHTOB W /1labopaTOpHbIX pabor,
KOTOpble B Mporpamme rno (uanke 06beAMHEHbI B OOLUMIA CMIUCOK YYEHNYECKMX
npakTU4ecknx paboT. BblgeneHne B YKa3aHHOM MepeyHe 1abopaTopHbIX paborT,
NMPOBOAMMbBIX A/ KOHTPONAS W OLEHKKW, OCYLLECTB/ISETCA  Yy4aCTHUKaMU
06pa3oBarte/ibHOro npouecca MWCXo4d W3  OCOOEHHOCTEN NJaHMpPOBaHUA U
OCHalleHns KabuHeTa (u3nkn. [lpyn 3TOM 0bGecrneymBaeTcsa  OBMafeHne
06yyvaloLMMNC YMEHUAMU MNPOBOAUTL KOCBEHHbIE W3MEpPeHWsi, WCCNef0BaHus
3aBMCUMOCTEN  (DU3NYECKMX BEMMYMH M MOCTAHOBKY OMbITOB MO MPOBEpKe
NpeLnoXeHHbIX TMNnoTes.

Bonblloe BHMMaHWe YAENAeTCA PeLeHW0 PaCYETHbIX W KayeCTBEHHbIX
3agay. [Mpy 3TOM A/19 pacyeTHbIX 3afay NPUOPUTETOM SBMAKOTCA 334ayuu C ABHO
3afjaHHOW (PU3NYECKOW MOZENbIO, MO3BO/AIOLLME MPUMEHSATL N3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTM KakK M3 OfHOro pasfena Kypca, Tak U UHTErpupys 3HaHua u3
pasHbIX pasfenos. 18 KayeCcTBeHHbIX 3afay NPUOPUTETOM SABMAKOTCA 3afaHns Ha
00bACHEHME NPOTEKAaHUA (M3NYECKUX SBMEHWIA M NPOLLECCOB B OKpYXKatoLeit
XW3HW, Tpebytowme Bblbopa (U3NYECKOW MoAenn AN CUTyauum MNpakTUKo-
OPWEHTMPOBAHHOI O XapakTepa.

B cootBetctBMM C TpeboBaHuasMn DIOC COO K maTepuasnbHoO-
TEXHUYECKOMY 0b6ecreyeHN0 y4yebHOro npouecca 6a30Bbli YPOBEHb Kypca
(OM3NKM Ha YPOBHe CpeaHero obLLero 06pa3oBaHns AO/MKEH M3yYaTbCs B YCNOBUAX
NpeAMETHOro KabuHeTa (PU3NKU MW B YCNOBUAX MHTErpPMPOBaHHOrO KabuHeTa
NpeamMeToB eCTECTBEHHO-HAYYHOro uUMkna. B kabuHete (pU3MKM AOMKHO ObITb
HeobXxoaMMoe fabopaTopHoe 060pyAOBaHWE O71S BbINO/IHEHUS YKa3aHHbIX B
nporpaMme no (U3nKe YH4eHNYeCKMX MPakTUYecKuX paboT v AeMOHCTpaLMOHHOe
obopyaoBaHue.

[leMoHCTpaunoHHoe o06opyaoBaHve (HOPMUPYeTCA B COOTBETCTBUU C
MPUHUMMOM  MWHUMaIbHOW  AOCTAaTOYHOCTM U ObecreyvBaeT  MOCTaHOBKY
Mepeync/ieHHbIX B MNporpaMMe Mo (UM3MKe KIHYEBbIX [eMOHCTpauuii - ans
NCCNefoBaHNA  U3y4YaeMbIX  ABMEHWA W MPOLECCOB,  IMMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, NX TEXHUYECKMX NPUMEHEHWIA.

JlTabopaTtopHoe 060pyAOBaHME [N YYEHUYECKMX MPAKTUYECKMX paboT
(hopmMupyeTCcs B BUAE TeMaTMYeCKUX KOMMIEKTOB M 06ecnevmBaeTca B pacuyeTte
OAHOr0 KOMM/EKTa Ha [BYyX oOOy4atowmxcs. TemaTMyeckue KOMMEKTbI
nabopatopHoro 060pynoBaHUSA [O/KHbI ObITb MOCTPOEHbl Ha KOMIMIEKCHOM
MCNONb30BaHNM aHaOroBbIX U LMQPOBLIX NPMOOPOB, a TakKXe KOMMbHTEPHbIX
N3MEPUTENbHBLIX CUCTEM B BMAE LM(POBbLIX 1ab0paTopuid.

OCHOBHbIMW LIeNsiMK 1U3y4veHns (OM3NKN B 06LLLEM 06pa30BaHNN ABNAKOTCA:

o (opMMpOBaHME MHTEpeca W CTPEM/IEHUS O00y4aroWMXCA K Hay4yHOMY
N3YYEHUIO NPUPOAbLI, PasBUTME WX WHTENNEKTYalbHbIX U TBOPYECKMX
CMOCOGHOCTEN;

e pasBMTWE NMPEACTaB/IEHNIA O HAYYHOM METOZe Mo3HaHWs U (DOPMUPOBaHME
MCCNeAoBaTe/IbCKOro OTHOLIEHUS K OKPY>KAKOLLMM ABNEHUAM;

o (hOpMMpPOBaHME HAYYHOrO0 MUPOBO33PEHUSI KaK pesynbTara M3y4vyeHus
OCHOB CTPOEHUsA MaTepumn 1 (hyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKMU;

o (opmMupoBaHME YMEHWA OOBACHATb SABMEHWA C  UCMO/b30BaHWEM
(PM3NYECKMX 3HAHWIA N HAYYHbIX 40Ka3aTeNbCTB;

o (hopmuMpoBaHME MNPeACTaBNeHUA O PONU (U3MKK AN PasBUTUS APYrux
eCTECTBEHHbIX HayK, TEXHUKMN 1 TEXHOSOT WA

[lOCTKEHNe 3TUX Lenieil 0becneynBaeTca pelleHreM Creaytowmx 3afaqy B
npoLiecce U3y4veHns Kypca (PrU3nKm Ha ypoBHe CpefHero obLero o6pasoBaHus:



o TMpuobpeTeHMe  CUCTEMbI  3HaHWM 06  0OWWX  (PU3NYECKUX
3aKOHOMEpPHOCTSX, 3aKOHaXx, Teopusix, BK/ItOYas MeXaHuKy,
MOJIEKYNAPHYIO  (DU3UKY, 3NEKTPOAMHAMUKY, KBAHTOBYHD (M3NKY W
3/1EMEHTbI aCTPOMU3NKM,

o (hopMUpOBaHME YMEHWUA MPUMEHSATb TEOPETUYECKME 3HaHUA A1
OOBACHEHMSI  (DM3MYECKMX SABNEHWIA B Mpupode W ANA  MPUHATUA
MPaKTUYECKNX PELLEHWNIA B MOBCEAHEBHOW XKU3HMU;

e OCBOEHMe CrocoOO0B peLleHns pasfiNYHbIX 334ay C SBHO 3afaHHOW
(m3nyeckoin mopensto, 3afadv, NOAPa3yMeBarOLWMX CaMOCTOATENbHOE
co3fjaHne (hM3nYeCcKor MOAenK, aaekBaTHOM YCNOBUAM 3adauu;

e TMOHUMaHVE (U3NYECKMX OCHOB W MPUHLMNOB [AENCTBUA TEXHUYECKUX
YCTPOMCTB N TEXHONOr MYECKNX MPOLLECCOB, UX BIUSHUS HA OKPY)KAKOLLLYHO
Cpeday,

e OB/laJieHMEe METO4aMN CaMOCTOATE/IbHOrO MIaHWPOBaHWUA U MPOBEAEHUS
(PM3NYECKMX IKCMEPMMEHTOB, aHaiM3a U MHTepnpeTaumm UHgopmaumu,
onpeseneHns LOCTOBEPHOCTM MOMTYYEHHOT0 pe3y bTara;

e CO3[laHMe YCNOBWUI AN Pa3BUTUA YMEHUIA NPOEKTHO-UCCNeA0BaTeNbCKOMN,
TBOPYECKOW AEATENbHOCTN.

Ha wn3ydeHne (um3vkn (6a30Bblii YPOBEHb) Ha YPOBHE CpefHero oo6uiero
obpasoBaHua otBoanTca 136 yacos: B 10 Knacce — 68 yacos (2 yaca B Hefiento), B
11 knacce — 68 yacoB (2 4Yaca B Hefiento).

Mpegnaraemblin B nporpaMMe No (u3nMKe nepedeHb 1abopaTopHbIX U
NPaKTUYeCKMX paboT ABMSETCA PEKOMEHOBaHHbIM, Y4uTeNb AenaeT Bbloop
npoBefeHNs nabopaTopHbIX pPaboT U OMbITOB C YYETOM WHAUBUAYaSIbHbIX
0C0BEHHOCTEN 06yYatoLNXCS.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3nka v MeTOAbI HAYYHOI'0 MO3HAHUS

PusnKa — HaykKa 0 npupoge. HayyHble MeToAbl MO3HAHUSA OKPYXXalOLLEro
Mupa. Ponb  3KCNepUMEHTa W Teopun B Mpouecce Mo3HaHUA NPUPOAbI.
JKCNEPUMEHT B (h13MKe.

MogenuposaHue PU3NYECKUX ABMEHUA M NPOLLECCOB. Hay4Hble runoTesbl.
®un3nyecKne 3aKoHbl U Teopuu. ["paHuLbl MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[pUHLMN COOTBETCTBMA.

Pofib 1 MeCTO (pM3MKM B (POPMMPOBAHUM COBPEMEHHOW HAYUYHOWN KapTWHBbI
MUpa, B MPaKTUYECKOW AeATENIbHOCTU NIOLEN.

Jlemoncmpayuu

AHanorosble 1 UWMPOBbIE U3MEPUTENIbHbIE MPUOOPbI, KOMMbIOTEPHbIE
AATUYMKN.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

MexaHuuyeckoe [BuKeHne. OTHOCUTENIbHOCTb MEXaHWUYECKOro [BUXXEHWS.
Cuctema otcuyeTa. TpaekTopus.

MepemeLeHre, CKOPOCTb (CPeaHsss CKOPOCTb, MIHOBEHHas CKOPOCTb) U
YCKOPeHWEe MaTepuasibHOM TOYKW, UX MPOEKUMM Ha OCU CUCTEMbl KOOPAMHAT.
CnoXxeHne NepeMeLLLeHNIA U CNOXKEHKE CKOPOCTEN.

PaBHOMEPHOE W PaBHOYCKOPEHHOE MPAMOMIMHEAHOe [ABMXeHMe. [padmku
3aBMCMMOCTU  KOOPAWHAT, CKOPOCTW, YCKOPEHUs, NyTM U  MNepeMeLleHns
MaTepuasbHON TOYKM OT BPEMEHM.

CB0b60AHOE NafieHre. Y CKopeHne cB060AHOIo NageHus.

KpuBonuHeiiHoe  aBvKeHue.  [BWXKeHWE  MaTepuaibHOM  TOYKM MO
OKPY>XHOCTM C MOCTOSIHHOW MO MOAY/0 CKOPOCTbH. Y TN0Bas CKOPOCTb, IMHENHas
cKopocTb. IMepuog 1 YacToTa obpalleHmnst. LieHTpocTpeMnTeNbHOE YCKOPEHNE.

TexHNYeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: CrMAOMETP,
ABVDKEHME CHapPSAA0B, LEMNHbIe N PEMEHHbIE Mepeaayun.

Jlemoncmpayuu

Mogenb CUCTeMbl OTCYETa, WAMKOCTPALUMS KMHEMATMUYECKUX XapaKTepUCTUK
OBUKEHUS.

Mpeobpa3oBaHme ABMXKEHWNIA C UCMO/Ib30BAHNEM MPOCTbIX MEXaHN3MOB.

MageHne Ten B BO3AYXe 1 B pa3peXKeHHOM NPOCTPaHCTBe.

HabnogeHve ABMWKEHUS Tena, OPOLIEHHOro Mo YrioM K FOPU3OHTY U
FOPU30HTASILHO.



13mepeHmne yCKopeHns CBO60AHOI0 nageHus.

HanpasneHue CKOpoCTW NpuY ABMXEHUN NO OKPY>KHOCTMU.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

3yyeHne HepaBHOMEPHOIrO [ABWMXKEHUS C Lefiblo OnpeaesieHns MrHOBEHHOM
CKOPOCTMW.

WccnefoBaHne COOTHOLLEHWS MeXAy NyTSMWU, NPOMAEHHbIMU TeloM 3a
nocnenoBaTtefibHble  paBHblE MPOMEXYTKW BPEMEHM TMPU  PaBHOYCKOPEHHOM
[BWXEHNW C Ha4a/IbHON CKOPOCTbIO, PaBHOMN HYIIHO.

3yueHmne ABMXKEeHUS LIapuKa B BA3KOIA XKUAKOCTW.

N3yyeHune ABMXKeHWSA Tesna, OPOLLIEHHOrO rOpU30HTa/TLHO.

Tema 2. /lunamuka

MpuHUMN  oTHOcUTenbHOCTM  Tanunes. TlepBblii  3aKOH  HblOTOHA.
NHepumanbHble cUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHUMN cynepnosvuumn cuni. BTopoit 3akoH HblOTOHa
AN19 MaTepuanbHOM TOUKWU. TpeTunii 3aKoH HbHOTOHA 4N1s MaTepuasibHbIX TOYEK.

3aKOH BcemupHOro TaroteHna. Cuna TaXecTu. [lepBasg KOCMUYecKas
CKOPOCTb.

Cwuna ynpyrocTu. 3aKoH 'yka. Bec Tena.

TpeHune. Buapbl TpeHns (NOKoA, CKOMbXeHNA, kadeHns). Cuna TpeHus. Cyxoe
TpeHue. Cuna TPeHUA CKOMBbXEHUA U cUna TPeHUs nokos. KosppuumeHT TpeHus.
Cwuna conpoTMBNEeHNA NPY ABUXKEHUW TeNa B XXUAKOCTU UK rase.

[MocTynaTtenbHOe 1 BpalaTeNbHOe ABVKeHWe abCoMOTHO TBEPAOr O Tena.

MOMEHT CW/bl OTHOCWUTENIbHO OCW BpalleHua. T1nedyo cunbl. Ycnosus
paBHOBECUSI TBEPAOro Tena.

TexHunyeckne YCTPOWCTBA M MNpPaKTUYEeCKOe MpPUMEHeHME: MOALMMHUKN,
NBVXXEHNE UCKYCCTBEHHBIX CMYTHUKOB.

Jemoncmpayuu

FABneHne nHepLmn.

CpaBHeHWe Macc B3aMOEeNCTBYOLMNX Te.

BTopoi 3akoH HblOTOHa.

3mepeHwne cun.

CnoxxeHwve cun.,

3aBMCMMOCTb CW/bI YPYrOCTK OT gedopmaiimu.

HeBecomocTb. Bec Tena npy yCKOPeHHOM MoAbeMe U NafeHuN.

CpaBHeHME CUN TPEHUA MOKOSA, KAYEHUSA U CKOMBXEHNS.

YcnoBusi paBHOBeCUSA TBEPAOro Tena. Buabl paBHOBECKS.

Vuyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

3yueHmne 4BMKeHMS BpyCKa N0 HAKNOHHOW NJIOCKOCTW.



iccnepoBaHue 3aBUCUMOCTW CUAT YNPYFOCTU, BO3HUKAKOWMNX B MPYXUHE U
Pe3HOBOM 06pasLie, OT X AedopmMaLmn.

NccnegoBaHne yCnoBWiA  paBHOBECUS TBEPAOro Tena, WMEHLLEro OCb
BpaLLleHus.

Tema 3. 3aKoHbl COXpaHeHUA 8 MeXaAHUKe

MnynbC maTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepuasnbHbIX TOYEK.
mMnynbCc cunbl U M3MeHeHMe uMnynbca Tena. 3aKOH COXPaHEeHMA MMNy/bCea.
PeaKTVBHOE [BMXXEHME.

PaboTta cunbl. MOLHOCTb CUfbI.

KnHeTnueckasi aHeprus mMartepuanbHOn TO4ukW. Teopema 06 W3MEHEHUM
KWHETUYECKOWN 3HEprun.

[MoTeHumanbHas 3Heprus. [MoTeHymanbHas 3Heprus ynpyro
0eOpMMPOBaAHHOM  NPYXWHbI.  TloTeHUManbHas  3Heprus  Tena  BO/IM3K
NMOBEPXHOCTU 3eM/IN.

[MoTeHUMaNbHble WU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HeNoTeHUMaNbHbIX CU/T C WU3MEHEHWEM MeXaHWYeCKOW 3HEPrun CUCTEMbI Tel.
3aKOH CoXpaHeHWst MeXaHNYEeCKOWN 3HEpPrun.

Ynpyrue v Heyrnpyrme CTo/IKHOBEHUA.

TexHNYecKme yYCTPOCTBA U NPaKTUYEeCKoe NMpUMEeHeHWe: BOALOMET, Korep,
MPY>XUHHbBIA MUCTONET, ABWKEHWE PaKeT.

Jlemoncmpayuu

3aKOH CcoXpaHeHUsa uMmnyrbcea.

PeaKTVBHOE [BMXXEHME.

Mepexop NOTeHUMaIbHON 3HEPr B KUHETUYECKYHO U 06paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuvl

3yyeHne abCONKOTHO HEeYynpyroro yaapa C MOMOLLbIO ABYX OAMHAKOBbIX
HUTAHbIX MasATHUKOB.

ccnepoBaHue cBA3W paboTbl CUMbl C M3MEHEHUEM MEXaHUYECKON 3Heprum
Tena Ha NpuMepe pacTaXXeHUa Pe3MHOBOI0 XryTa.

Paspnesa 3. MoaekyasipHas ¢pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHble MONOXEHUS MONEKYNAPHO-KUHETUYECKOW TEOPUM U UX OMbITHOE
060CHOBaHWe. BpOoyHOBCKOe [ABMXKeHWe. Ouddysusa. Xapaktep ABVMKEHUSA U
B3aMMO/ENCTBMA YacTul, BeulecTBa. Mofenm CTPOEHMS ras3oB, >XUAKOCTEW U
TBEP/AbIX TeN N 06bACHEHME CBOMCTB BELLECTBA Ha OCHOBE 3TUX Mogenein. Macca u
pasmepbl Mosekys. KonnyecTso BellecTBa. IocTosHHas Asoragpo.

TennoBoe paBHOBecKe. Temrepatypa u eé namepeHue. LLikana temneparyp
Lienscus.



Mogens  mngeanbHoro rasa. OCHOBHOe  YypaBHEHWEe  MONEKY/APHO-
KWHETUYECKON Teopuu unieasbHOro rasa. AGCOMKOTHas Temnepatypa Kak Mepa
CpefiHen KWHETUYECKON 3HEepruv TennoBOro ABWKeHWs 4vacTul rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHeneesa—KnanerpoHa.
3akoH [anbToHa. 3onpolecchbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KO/IMYECTBOM
BewecTea. [padmueckoe npefcTaBleHNe WK30MPOLLECCOB: U30TEpPMa, M30X0pa,
n3obapa.

TexHNYeckme YCTpOMCTBA W MPaKTUYECKOe MPUMEHEHWe: TepPMOMETP,
b6apomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLLMe AUCKPETHOE CTPOeHWe BeLlecTBa, (oTorpaguu
MOJIEKY/1 OpraHMYecKnx CoeVHEHNIA.

OnbITbl NO AUDDY3UN XXNOKOCTEN U ra3oB.

Mogenb 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Ka3blBaroLLme CyLlecTBOBaHue MEXXMO/EeKYNSAPHOro
B3aMMO/IENCTBMSI.

Mogesnb, nNICTPUpYoLLas NPUPOAY AaBNeHWs rasa Ha CTEHKM COCY[a.

OnbITbl, WAAKOCTPUPYIOLLME YPaBHEHME COCTOAHUA WAealbHOro rasa,
M30MpPOLLeECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuvl

OnpegeneHve mMaccbl BO3gyxa B K/aCCHOM KOMHaTe Ha OCHOBE M3MEPEHWA
06beMa KOMHaTbI, AaB/IeHNA U TeMMepaTypbl BO3AyXa B Heil.

iccnefoBaHWe 3aBUCMMOCTM MeXay napameTpamMun COCTOSHUSA PaspeXXeHHOro
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmognHaMmyeckas cuctema. BHYTpPeHHSAS 3Heprus TepMoAMHaAMUYECKOW
CUCTEMbBI M CNOCOOLI €€ M3MeHeHMs. KoNnYecTBo TennoTbl U paboTa. BHYTpeHHsAS
3Heprus  OJHOATOMHOrO  mgeanbHOro  rasa.  Buabl  Tennonepegauw:
TENNONPOBOAHOCTb, KOHBEKLMSA, U3NTydeHVe. Y enbHas Tenn0eMKOCTb BeLLecTBa.
KonnuyecTso Tenn0Tbl NpK Tennonepesaye.

MoHATME 06 agmabaTHOM npouecce. [epBblid 3aKOH TepMOAUHAMUKW.
[MpuMeHeHWe NepBOro 3akoHa TePMOAMHAMMKM K m3onpoueccam. [pagmyeckas
MHTepnpeTauus paboTsl rasa.

BTopoit 3aKoH TepmoguHaMrKn. HeobpaTMOoCTb NPOLLECCOB B MPUPOLE.

Tennosble  MawuHbl.  TIpUHUMNLI  LEACTBMSA  TEMIOBbIX  MALLMH.
[Mpeobpa3oBaHNA 3HEPrMM B TeMOBbIX MalumHax. KoaggumumeHT Mose3Horo
[eCTBMSA TernnoBo MawmHbl. LiMkn KapHo ¥ ero Koah(ULMEHT MOe3HOro
[EACTBMSA. IKONOrnyeckme npobieMbl TENIOIHEPTETUKN.



TexHNYeckme YCTPOMCTBA W MNPaKTUYECKOE MNPUMEHEHWe: [Burartesb
BHYTPEHHEro CropaHuns, 6bITOBOIN XONOANNbHUK, KOHANLIMOHED.

Jlemoncmpayuu

I3meHeHNe BHYTPEHHel 3Hepruy Tefa Npy COBepLUeHWMM paboTbl: BblNET
NpobKn M3 OYTbINKM NOJ AEACTBMEM CXATOro BO34yxa, HarpeBaHwe 3adumpa B
NaTyHHON TPyOKe NyTeM TpeHus (BUAEOAEMOHCTpaLS).

A3meHeHne BHYTPEeHHel aHeprumn (TemnepaTypbl) Tena npv Tenaonepesaqe.

OnbIT no agmabaTHOMY pacliMpeHnto Bo3gyxa (OMbIT € BO3AYLUHbIM
OrHWBOM).

Mogenu napoBoy TypouHbI, ABUraTens BHYTPEHHEr0 CropaHns, peakTUBHOIO
ABuraTens.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

3mepeHve yaenbHOW TeNT0EMKOCTM.

Tema 3. Aepecammnvie cocmoanusa eeuiecmea. Dazoevie nepexoovt

[Mapoobpa3oBaHue 1M KoHAeHcauus. McnapeHne 1 KuneHne. AGCOMKOTHaA U
OTHOCUTENbHAsA BMAXHOCTb BO3AyXa. HacbIWeHHbIA nap. YpenbHasa TensioTta
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMeHWs OT AaBfieHns.

Teepaoe Teno. Kpuctannmyeckne n amopHble Tena. AHM30TPONUS CBOMCTB
Kpuctannos. >Xuakue Kpuctannbl. CoBpemeHHble MaTtepuanbl. [1naBneHue wu
KpucTannmsaums. Y nenbHas TennoTa nnasneHuns. Cyonmmaums.

YpaBHeHMe Ten0Boro 6anaHca.

TexHnyeckne YCTPOWCTBA W MPaKTUYECKOe MPUMEHEHME: TUTPOMETP MU
MCUXPOMETP, KaopUMeTp, TEXHOIOTMN NOMYyYeHUs COBPEMEHHBIX MaTepuanos, B
TOM YKC/e HaHOMaTeprasioB, U HAHOTEXHONOMUN.

Jlemoncmpayuu

CBOMCTBa HaCbILWEeHHbIX MapoB.

KvneHune npy NOHWXEHHOM [aB/IEHUN.

Cnocobbl 3MepeHns BNaXKHOCTHN.

HabnofeHve HarpeBaHns 1 Nnas/ieHNs KPUCTa/I/IMYECKOT O BELLLeCTBa.

[leMOHCTpaums KpucTansios.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

\3mMepeHne 0THOCUTE/NbHOI BNaXXHOCTY BO3AYXa.

Pa3nen 4. JinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
AnekTpu3auna Ten. OneKTpuueckuid 3apaa. [Ba Buaa  3NeKTPUYECKUX
3apAaaoB. HDOBO,D'HI/IKI/I, OVINEKTPUKN U NONYNnpPoBOAHUKNA. 3aKoH COXpaHeHUA
3NEKTPUYECKOro 3apaja.
B3anmopeincTaue 3apsgoB. 3akoH KynoHa. ToueuHbl 3NeKTPUYECKMA 3apa.
AnekTpnyeckoe none. HanpsKEHHOCTb  3neKTpuyeckoro nonsd.  MpuHumn



Cyneprnosnummn 3NeKTPUYECKUX Nosneid. JIMHUU Hanps>KEHHOCTN 3M1EeKTPUYECKOro
nons.

Pabota cun  anekTpoctaTuyeckoro  nond.  loteHuywan.  Pa3HOCTb
noteHumanoB. [1POBOAHUKM W [OUSNEKTPUKM B 3/IEKTPOCTATUYECKOM MOJie.
[AnanekTpuyeckas NPOHNLAEMOCTb.

ANeKTpoeMKocTb. KoHAeHcaTop. DMeKTPOEMKOCTb NIOCKOro KOHAEeHcaTopa.
3Heprus 3apsHKeHHOro KoHAeHcaTopa.

TexHNYecKkme YCTPOMCTBA M MPaKTUYECKOe TMPUMEHEHME: 3M1eKTPOCKON,
3NIEKTPOMETP, 3NEeKTPOCTaTMYeCKas 3almuta, 3a3em/ieHue  3/1eKTPOonprubopoB,
KOH/ZEHCATOp, KONMPOBa/ibHbIM annapat, CTPYMHbIA NPUHTEP.

Jemoncmpayuu

YCTPOWCTBO U NPUHLMN AEACTBUA 3NEKTPOMETpA.

B3anmogencTBMe HasNeKTPU30BaHHbIX Te.

ANeKTPUYECKOoe Nnose 3apsXKeHHbIX Ter.

[MPOBOAHMKM B 3/IEKTPOCTATUYECKOM MOJIE.

AneKTpocTaTNyecKas saLmTa.

[N3NeKTPUKIN B 3N1EKTPOCTATUYECKOM MOJIE.

3aBNCMMOCTb  3/IEKTPOEMKOCTM  MJIOCKOr0  KOHAEeHcaTopa OT  njolaaun
NNaCTWH, PACCTOAHNA MEXAY HUMWN U AN3NEKTPUYECKON MPOHNLAEMOCTN.

3Heprus 3apsHKeHHOro KoHAeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuvl

3mepeHne 3neKTPOEMKOCTN KOHAEeHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxu é paznuunvix cpeoax

ANEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBAHUSA 3MEKTPMUYECKOro TOKa.
cTouHMKM ToKa. Crna ToKa. MOCTOSAHHBIN TOK.

Hanps»xeHune. 3akoH Oma And yyacTka Lenu.

ANeKTPUYeCKoe COMPOTUB/IEHME. Y[eNbHOe COMPOTUB/IEHME BeLLecTBa.
[MocnenoBaTenbHOE, NapasinensHoe, CMeLlaHHOe CoeaUHeEHME NPOBOAHMKOB.

PaboTa anekTpuyeckoro Toka. 3akoH Jpkoynsa—SleHua. MOLLHOCTb
3/IEKTPUYECKOr 0 TOKa.

ANeKTPOABMXKYLLAA Cula M BHYTPEHHee COMpPOTUB/IEHME WUCTOYHMKA TOKa.
3akoH Oma 4511 NOMHON (3aMKHYTOI) aNeKTprYeckoi Lenn. KopoTkoe 3aMblKaHue.

JNeKTPOHHas  NPOBOAMMOCTb  TBEPAbIX  MeTanioB.  3aBMCUMOCTb
COMpPOTUB/IEHUA META/I/IOB OT TemnepaTypbl. CBEPXNPOBOAUMOCTD.

ANEKTPUYECKMIA TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHbIX My4YKOB.

MonynposogHukn.  CobCTBEHHas W NpuMecHass  MPOBOAMMOCTb
nonynpoBoAHMKOB. CBoOCTBa p—Nn-nepexoga. MonynpoBogHNKOBbLIE MPUOOPLI.

JNeKTpMYeCKMin  TOK B pacTBOpax W  pacnnaBax  3/1eKTPO/NTOB.
ANeKTPONUTMYECKaa auccoumaums. INeKTPonus.



ANeKTPUYECKMin TOK B razax. CamMoCTOsTeNbHbIA U HEecaMOCTOATE/NbHbIN
paspag. MonHusa. MNMnasma.

TexHnyeckne YCTPOMCTBA W MpPaKTUYeCKoe MPUMEHEHMe: aMmnepmeTp,
BO/IbTMETP, pPeocTar, WCTOYHWKM TOKa, 3/IeKTPOHArpeBarte/ibHble MNpuoopbl,
3/1IEKTPOOCBETUTE/bHbIE MPUBOPbLI, TEPMOMETP CONPOTMBIEHNS, BaKYYMHbIA ANOA,
TEePMUCTOPbI 1 (DOTOPE3UCTOPLI, MOYNPOBOAHNKOBLIV ANOS, Fa/ibBaHMKa.

Jlemoncmpayuu

13mepeHre /bl TOKA W HaMpPs>KeH s,

3aBUCUMMOCTb COMPOTMB/EHUS UMINHAPUYECKUX MPOBOAHWMKOB OT AJIVHBI,
NAoLaM NMOnNepeyHoro CeyeHns n marepuana.

CMeLLaHHOe coeiHeHNe NMPOBOAHMKOB.

[MpsmMoe uM3MepeHWe 3NeKTPoABMXKYLLEA cunbl. KOpoTkoe 3aMblKaHue
ra/lbBaHNYECKOr0 3/1eMeHTA U OLIeHKA BHYTPEHHEr 0 CONPOTUB/EHNS.

3aBMCUMMOCTb COMPOTUBNEHNA METASI/IOB OT TEMMEePATypbI.

[MpOBOAMMOCTb 3/IEKTPO/SIUTOB.

IcKpoBOiA pa3pag 1 NPoBOAMMOCTbL BO3AYyXa.

O/ZHOCTOPOHHSASA NPOBOAUMOCTb AMOAA.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

13yyeHmne cMeLlaHHOr0 COeJMHeHNS Pe3nCTOPOB.

3mepeHVe 3MeKTPOABUXKYLLLEN CU/Ibl UCTOYHMKA TOKA M €ro BHYTPEHHEro
COMpPOTUB/IEHUS.

HabntoneHve aneKTponunsa.

MesknpeaMeTHbIE CBA3H

N3yueHne Kypca (pu3nkmn 6a3oBoro ypoBHs B 10 Knacce OCYLLECTBAETCH C
YUYETOM COLepXKaTe/lbHbIX MEXNPeAMETHbIX CBS3e C Kypcamu MaTemaTuKu,
oronorumn, XMmm, reorpammn 1 TeEXHOOr NN,

Mescnpeomemnvie nonsamus, CBA3aHHbIE C WU3YYEHMEM METOLOB Hay4yHOro
MO3HaHWA: ABMIEHWME, Hay4HbIA (haKT, runotesa, (M3NYecKas BeNn4YMHa, 3aKOH,
Teopwus, HabNOAeHWE, 3KCMEPUMEHT, MOLENIMPOBaHNE, MOLESb, U3MEPEHME.

Mamemamuka: pelIeHNe CUCTEMbl YpPaBHEHWA, JNNHeHas  (YHKUMS,
napabona, runepbona, Nx rpamkn 1 CBOWCTBA, TPUrOHOMETPUYECKNE PYHKLUN:
CUHYC, KOCUHYC, TaHI'eHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI 1 UX MPOEKLMN HA OCM KOOPAMHAT, C/IOXKEHNE BEKTOPOB.

Buonozus: mexaHMYeCcKoe [BWKEHME B XXMBOW npupoae, anddysns, ocmoc,
TENnN000MeH XMBbIX OpraHnM3MoB (BWAbl Tensonepesayn, TeNI0BOe PaBHOBECKE),
3NIEKTPUYECKIE SB/IEHUSA B XKMBOIN NPUPOLe.

Xumusi: QUCKPETHOE CTPOEHUE BELLECTBa, CTPOEHVE aTOMOB U MOJIEKY/T, MOJ1b
BELLECTBa, MOJIAPHas Macca, Ter/ioBble CBOMCTBA TBEPAbIX Ten, >XUAKOCTEN U



rasoB, 3/IEKTPUYECKME CBOWCTBA METa/I/IOB, 3/IEKTPONUTMYECKAA AMccoumanms,
ra/ibBaHuKa.

Teoepagpus: BNAXKHOCTb BO3[YyXa, BETPbl, 6apoMeTp, TepMOMETP.

Texnonoeus: NpeobpasoBaHMe OBMKEHWIA C WUCMONb30BaHMEM MEXaHW3MOB,
YUYET TPEHUS B TEXHWUKE, MOALUMIMHUKK, WCMNO/Mb30BaHME 3aKOHa COXpaHeHWS
MMnynbca B TeXHMKe (pakeTa, BOAOMET W [ApYyrue), [ABWUraTe/l BHYTPEHHEro
cropaHusi, naposas TypbuHa, 6bITOBOM XONOANIbHUK, KOHAULIMOHEP, TEXHOMIOMNN
MO/ly4YEHUs1 COBPEMEHHbLIX MaTepuasioB, B TOM YMC/le HaHOMaTepuasnos, WU
HaHOTEXHO/IOMMKM, 3M1eKTpocTaTMyecKaa 3almTa, 3a3em/ieHne 31eKTponpubopos,
KCEpPOKC, CTPYMHbIN NpuHTEP, aNeKTpoHarpeBare/ibHble npuoéopl,
3/1IEKTPOOCBETUTE/bHbIE NPUOOPBI, Fa/IbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[MOCTOSAHHbIE  MarHWTbl.  B3aMmofencTBME  MOCTOAHHLIX ~ MarHMTOB.
MarHuTHoe none. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cynepnosnuum
MarHUTHbIX NOMei. JIMHUA MarHUTHON WHAYKUUW. KapTuUHa NIMHWIA MarHUTHOM
NHAYKUMW NONA NOCTOAHHbLIX MarHUTOB.

MarHuTHOe nosie NPOBOAHMKA C TOKOM. KapTmHa NUHWA WHAYKUWW
MarHUTHOro nona [AJIMHHOrO MPAMOro MNPOBOAHMKA WM 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTYLWKM C TOKOM. OnbIT IpcTefa. B3avmogeincTemne NpoBOAHMKOB C
TOKOM.,

Cuna Amnepa, eé MoAy/b U HanpaB/eHKe.

Cwuna JlopeHua, eé moaynb 1 HanpaeneHue. [AB/KeHNe 3apsHKEHHOM YacTuLbl
B OAHOPOAHOM MarHMTHOM none. PaboTa cunbl JTopeHua.

FABNneHVe 3NeKTPOMarHUTHOA MHAYKUMK. T1OTOK BeKTOpa MarHUTHOWA
VHAYKUAW.  DNEKTPOABMXKYLLAA Ccuia WHAYKUMWA. 3aKOH  3/71eKTPOMarHUTHOM
NHAYKUMK Papajes.

BuxpeBoe 3nekTpuyeckoe none. JNEKTPOABMXKYLLAA cuna WHAYKUUW B
NPOBOAHMKE, ABWXYLLEMCA NOCTYNaTe/bHO B 04HOPOAHOM MarHUTHOM MNoJe.

MpaBwnno JleHua.

WNHOYKTUBHOCTL.  £BNEeHWe  caMOUHAYKUUW.  ONeKTPOABMXKYLLaa  cuna
CaMONHAYKLNN.

JHEPrna MarHUTHOroO NonsA KaTyLKN C TOKOM.

DNeKTpoMarHuTHoe nosne.

TexHNYeckme YCTpPoMCTBA W MPaKTUYECKOe TMPUMEHEHME: MOCTOSAHHbIE
MarHuTbl, 3M1eKTPOMAarHUTbl, 3MeKTPOABUraTe/lb, YCKOPUTENN 3/1eMEHTapHbIX
yacTuL, MHAYKUNOHHAsS neyb.



Jlemoncmpayuu

OnbIT SpcTesa.

OTKJ/IOHEHMe 3/IEKTPOHHOI0 MyYKa MarHUTHLIM MOeM.

JINHUN NHAYKUNW MarHATHOTO Mons.

B3anmogencTeue a8yX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[encTere cunbl JTopeHUa Ha NOHbI 3N1EKTPONNTA.

FABNeHne 31eKTPOMarHUTHON MHAYKLUMN,

MpaBwrno JleHua.

3aBMCUMOCTb 3/1EKTPOABUKYLLEN CUMbI UHAYKUMN OT CKOPOCTU U3MEHEHUS
MarHMTHOr o NOTOKa.

FAABneHne caMoVHAYKLNN.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonuvl

AI3yueHne MarHUTHOr o Nons KatyLKu ¢ TOKOM.

ccnepgoBaHue feicTBUA NOCTOAHHOIO MarHUTa Ha paMKy C TOKOM.

ccnepoBaHme ABIEHUA 3N1EKTPOMarHUTHON MHAYKLMN.

Pa3nen 5. Kosie0aHusA U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

KonebatenbHas  cuctemMa.  CBOOO[HbIE ~ MeXaHUYECKMe  KonebaHus.
MapMoHMYeckne KonebaHus. epuof, yacToTa, amnanTyda u (asa KonedbaHun.
MPY>XMHHBIA MasTHUK. MaTeMaTUyYeCKUin MasTHUK. YPaBHEHME FapMOHUYECKNX
KonebaHuiA. MNpeBpaLyeHmne 3HePrum Npu rapMoHNYECKNX KonebaHusXx.

Kone6atenbHblil KOHTYP. CBOOOAHbLIE 3MEKTPOMArHWTHbIE KonebaHus B
naeanbHOM KOMebaTeNlbHOM KOHType. AHanorms Mexmay MexaHW4YecKuMu Wu
3N1eKTPOMarHMTHbIMK  KonebaHuamn. dopmyna TOMCOHa. 3aKOH COXpaHeHUs
3HEPruun B naeanbHOM KonebateslbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyXatoLmMX KonebaHusaX. BbIHY>KAEHHble MeXaHUYecKne
KonebaHus. Pe3oHaHC. BbIHY)KAEHHbIe 31EKTPOMarHUTHbIe KonebaHus.

MepeMeHHbIn  TOK. CUHYCOMAaNbHbIA MEPEMEHHbIA  TOK. MOLHOCTb
NePeMEHHOro ToKa. AMMNIMTYAHOE W AEACTBYHOLLEE 3HAYeHWe CUMbl TOKa W
Hanps>KeHus.

TpaHctopmatop. Mpon3BoAcTBo, nepefava N NOTPe6NEHNE ANTEKTPUYECKON
3HEPrUn. IKONOrMYECKME PUCKU NpY NMPOM3BOACTBE 3NeKTposHeprun. KynbTypa
MCMONb30BaHNSA 3N1EKTPOIHEPT UM B NOBCEAHEBHOW YKN3HW.

TexHNYecKkme YCTPOWCTBA U MPaKTUYECKOE MNPUMEHEHME: 3MEKTPUYECKUIA
3BOHOK, reHepaTop NepeMeHHOro TOKa, IMHUK 3M1eKTponepeaau.

Jlemoncmpayuu

ccnegoBaHne napameTpoB KOMebaTeslbHOM cucTeMbl (MPYXUHHBIA UK
MaTeMaTUYECKNA MasITHUK).



HabnofeHve 3aTyxatoLmx KonebaHni.

ccnenoBaHue CBOMCTB BbIHYXK/AEHHbIX KONe6aHNIA.

HabntogeHve pe3oHaHca.

CB0OO/HbIE 3/1IEKTPOMArHMUTHbIE KONebaHus.

OcumnnorpaMmmbl (3aBUCUMOCTU CUJbl TOKA N HAMNPsKEHUS OT BPeMeHW) ans
3NIeKTPOMArHUTHbIX KonebaHwia.

Pe3oHaHC npw nocnefoBaTe/lbHOM COEAMHEHUM Pe3nCTopa, KaTyLUKW
WHAYKTUBHOCTM U KOHAEHcaTopa.

Mogenb NMHUK 3NeKTponepesadn.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

ccnepoBaHne 3aBMCUMOCTU Mepuoja ManbixX KonebaHmin rpysa Ha HUTKU OT
[JIMHBI HUTK U Maccbl rpy3a.

WccnepoBaHne MnepeMeHHOro Toka B UenM U3 NOC/efoBaTe/bHO
COefIMHEHHbIX KOHAEeHcaTopa, KaTyLLIK/ 1 pe3ncTopa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUMHDbLE 6OJIHbI

MexaHu4yeckre BOJHbI, YCMOBUA pacnpocTpaHeHus. [Mepuod. CKOpOCTb
pacrnpocTpaHeHnss W [/MHa BOSIHbI. [lonepeyHble W MPOAO/SbHbIE  BOJHBbI.
NHTepdepeHLmMsa N andpakums MeXaHNYECKUX BOSH.

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

ANeKTPOMarHUTHbIE BOJSIHbI. Y CMOBUS M3TyYeHUS 3N1EKTPOMArHUTHbIX BOJH.
B3anmHas opueHTaums BekTopoB E, B, V B anekTpoMarHUTHOW BosiHe. CBOICTBa
3/IEKTPOMArHMTHbIX BOJH: OTPaXKeHWe, NpesioM/eHne, nonspusaums, augpakums,
nHTEphepeHLUmsa. CKOpOCTb 3/IEKTPOMArHUTHbIX BOJTH.

LLIKana aneKTpoMarHMTHbIX BO/MH. MpuMeHeHWe 3M1eKTPOMarHUTHbIX BO/H B
TEXHUKe U BbITY.

MpYHUMMBI PagnoCBA3n 1 TeneBuaeHns. Pagnonokaums.

ANeKTPOMarHUTHOE 3arpsA3HeHNe OKPYXKatoLLein cpesbl.

TexHunyeckne YCTPOWCTBA M MpPaKTUYeCKoe MpPUMEHEHWE: My3blKaslbHble
MHCTPYMEHTbI, Y/bTPa3ByKOBas [AMArHOCTUKa B TEXHWUKE U MeauuMHe, pajap,
PaAVoONPUEMHIK, TeIEBMU30p, aHTEHHa, Tenle(hoH, CBY-neyb.

Jlemoncmpayuu

O6pasoBaHue ¥ pacnpocTpaHeHre NonepeyHbIX U MPOAOSbHbLIX BOJH.

Konebntoweecs Teno Kak NCTOYHMK 3BYKa.

HabnofeHve oTpaykeHUs 1 NPenoMIeHNsE MeXaHNYeCKMX BOJH.

HabnofgeHve nHTepdepeHumn 1 andpakumm MexaHn4yecKmx BOsH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M FPOMKOCTM 3BYKa W BbICOTbl TOHA C aMmnauTy[on u
4acToTON KonebaHuia.



WccnegoBaHne  CBOMCTB  9MEKTPOMArHUTHLIX — BOSIH:  OTPaKEHWe,
npenioMneHne, Nonsapu3aums, gudpakums, UHTepgepeHLUs.

Tema 3. Onmuka

eomeTpuyeckasd onTtuka. [IpAMONMHEIHOe pacnpocTpaHeHWe CBeTa B
0AHOpPOAHOI cpefe. JTyd cBeTa. TOYEUHbIN NCTOYHUK CBeTa.

OTpaxKeHMe cBeTa. 3aKOHbl OTpaXXeHMs cBeTa. [ocTpoeHne n306pakeHNii B
MIOCKOM 3epKave.

[MpenomneHve cBeTa. 3aKOHbI NPeoMIeHNs cBeTa. AGCONOTHBIA MoKasaTe/lb
npenomneHns. lonHoe BHYTpPeHHee oOTpaxeHue. [lpeaenbHbld Yron MonHoro
BHYTPEHHEr0 OTPaXKEHUS.

Ancnepcusa ceeta. CNoxHbIA cocTaB 6enoro ceeTa. LiBeT.

Cobupatolme ¥ paccevBarolime /MH3bl.  TOHKaA J/MH3a.  POKyCHOe
paccTosHMe W OMTUYecKas Cuna TOHKOW MH3bL. [1OCTpOeHMe M300pakeHWUin B
cobuparowmx 1 paccemsaronx nnH3ax. Popmyna TOHKON NINH3bI. YBeNUYeHMe,
aBaemMoe NINH30M.

Mpegenbl MPUMEHMMOCTN FTEOMETPUYECKOM OMTUKMN.

BonHoBas onTtuka. VIHTepdepeHUMs cBeTa. KoOrepeHTHble WCTOUYHUKMN,
Ycnosus HabnogeHUss MakCUMyMOB W MUHUMYMOB B WHTEpP(EPeHLUMOHHOWA
KapTUHe OT ABYX CMH(pa3HbIX KOrepeHTHbIX NCTOYHMKOB.

Andpakuyms ceeta. [udpakumMoOHHasa pelleTka. YCnosue HabnogeHus
rNaBHbIX MakCUMyMOB NPV  MafeHUM MOHOXPOMATMYecKoro CcBeTa Ha
ANPaKLMOHHYIO PELLETKY.

Monspusaums ceeTa.

TexHNYeckme YCTPOMCTBA M MPAKTMYECKOe TMPUMEHEHME: OYKW, Nyna,
(hoToannapart, MPOEKUMOHHBIA annapar, MWKPOCKOMN, Tefeckor, BOJIOKOHHas
ONTUKA, AN(PaKLMOHHAsA PeLLeTKa, Nonspons.

Jemoncmpayuu

MpAMONNHENHOe pPacnpoCTpaHeHWe, OTPaXKeHWEe W NPeioM/IeHne CBeTa.
OnTunyeckme NpuoopbI.

[Mo/HOe BHYTPeHHee oTpaxkeHe. Mogenb CBeTOBOAA.

ccnepoBaHne CBOMCTB M3006PaXKEHWI B TMH3AX.

Mogenn MMKpockona, Tefieckona.

HabntogeHve nHTepepeHUMn cBeTa.

HabntogeHve anppakumm ceeTa.

HabnofeHve gucnepcum ceeta.

[Mony4yeHne cnekTpa ¢ NMoMOLLbH0 MPU3MBbI.

[Mony4yeHne cnekTpa ¢ MOMOLLbIO ANGPaKLMOHHON PELLETKMN.

HabnofeHve nonspusalmm ceeta.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl



\3mepeHne nokasaTensi NpeloM/IeHMs CTekNa.
ccnenoBaHue CBOMCTB M306PaXKEHWIA B TMH3AX.
HabntogeHve aucrnepcun ceeta.

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH

[paHMUbl  MPYMEHUMOCTM  KNAcCMYecKoM  MexaHuku.  loctynatbl
CrneynanbHON Teopun OTHOCUTENbHOCTU: WMHBAPUAHTHOCTb MOAY/S CKOPOCTW
CBeTa B BaKyyMe, MPUHLMM OTHOCUTENbHOCTN SUHLUTENHA.

OTHOCUTENbHOCTb OJHOBPEMEHHOCTW. 3aMef/IEHNE BPEMEHU M COKpaLLleHue
ANNHBI.

SHeprus n UMNyNbLC PENFTUBUCTCKOM YaCcTULbI.

CBA3b MacCbl C 3Hepruer 1 UMMYLCOM PENATUBUCTCKOWN YaCTULLbl. DHEPrUs
MOKoS.

Paznen 7. KBantoBasi pusnka

Tema 1. Inemenmuvl KGAHMOBOU ONMUKU

®oToHbI. PopMyna MNnaHka cBA3M 3HEPrnm HOTOHA C ero YacTOTOW. SHeprus
N UMNY/bC (DOTOHA.

OTKpbITHE N nccnegosaHme potoadpekta. OnbiTol A. . CToneToBa. 3aKOHbI
(hoToathhekTa. YpaBHeHMe IiMHWTeNHa ana oToadhekta. «KpacHas rpaHuua»
(hoToahheKTa.

HaBneHne ceeta. OnbIThl IN. H. Jlebeaesa.

XUMMYeckoe feicTBue CBeTA.

TexHNYeckme YCTPONCTBA M MNPAKTUYECKOE MPUMeEHeHME: (hOTO3/IEMEHT,
(hoToAaTumnK, CoNHeyHasa 6atapes, CBETOANOA,

Jlemoncmpayuu

P0oT03(h(heKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOM.

ccnefoBaHMe 3aKOHOB BHeELLHEr0 (hoTo3adhdheKTa.

CeeToauoa.

CornHe4yHas 6aTapes.

Tema 2. Cmpoenue amoma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopga No paccesHUo o -4acTull.
MnaHeTapHaa Mogens aroma. [locTtynatbl bopa. W3nyyeHue W nornoweHue
(hOTOHOB NpW MNepexode aToMa C OAHOr0 YPOBHA 3Hepruv Ha Apyrov. Bubl
CnekTpoB. CMeKTp YPOBHeW 3Hepruy atoma Bogopoaa.

BonHoBble CBOWCTBA YacTuy,. BonHbl ge bpoiins. KopnycKynspHo-BO/HOBOW
Ayann3m.

CroHTaHHOe 1 BbIHYXXAEeHHOE N3nyyeHue.

TexHNYeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMeKTpasibHbIi
aHanu3 (CnekTpockon), fasep, KBaHTOBbIN KOMIMbIOTEP.



Jlemoncmpayuu

Mogenb onbiTa Pesepopa.

OnpepeneHne 4/IMHbI BOMHBI 1asepa.

HabnofeHve NnHenyaTbIX CNeKTPOB U3NTyUYeHWS.

Nasep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HabntogeHve NMHEYaToro cnexkTpa.

Tema 3. Amomnoe a0po

JKCNepyMeHTbl, [0KasblBaloLWMe CNOXKHOCTb CTpoeHuda fagpa. OTKpbITUe
paguoakTmBHocT.  OnbiThl  Pe3epdopfa N0 ONpPeAeneHMto  coctasa
pafnoaKTMBHOroO u3ny4veHns. CBoWcTBa anb(ha-, 6eTa-, ramma-usnyyeHus.
BnvaHne pagnoakTMBHOCTM Ha XXMBble OpraHu3msl.

OTKpbITVE MPOTOHA M HEWTpoHa. HyknoHHas mopgens sgpa [MeinseH6epra—
BaHeHKoO. 3apag aapa. MaccoBoe uncno aapa. sotonbl.

Anb(a-pacnaf. ONeKTPOHHbIN U  MO3UTPOHHbLIA  6eTa-pacnag. [Mamma-
N3nyyeHne. 3aKoH pagnoakTUBHOIO pacnaja.

SHeprus cBsA3M HYKIOHOB B AApe. AfepHble cunbl. [etheKT mMacchl aapa.

ApepHble peakunun. eneHne n cMHTes aaep.

AfepHblil peakTop. TepMosfepHblid CUHTE3. T1pobnembl M MepcrnekTUBbI
AAEePHON 3HEPreTUKN. IKONOrNYeCKme acrneKTbl AAepHOM SHEPreTUKM.

neMeHTapHble YacTuubl. OTKPLITUE NO3NTPOHA.

MeToAb! HabMAEHUA 1 perncTpaLuy afieMeHTapHbIX YacTul,

dyHAaMeHTa/IbHble B3aUMOAENCTBUSA. EAUHCTBO (PU3NYECKOM KapTUHbI MUpa.

TexHNYecKme yCTPOMCTBa U NPakTUYeCKoe NPUMEHEHNE: LO3UMETP, Kamepa
BunbCcoHa, aepHbIA peakTop, aTOMHas 60Mba.

Jlemoncmpayuu

CYETUMK NOHU3NPYIOLLMX YacTuL,

Vuenuueckuii sxcnepumenm, 1abopamopHuvie pabomuvl

ccnepoBaHue TpekoB YacTuL, (Mo roTosbiM hoTorpagmsm).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

JTanbl pa3BUTMA acTPoOHOMUW. [pUKNagHoOe 1 MUPOBO33PEHYECKOE 3HaYEHUE
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. CosBesgus, ApKue 3Be3fbl, MAaHeTbl, UX BUAMMOE
[BWXeHue.

ConHeyHasa cucTema.

ConHue. ConHeyHas akKTMBHOCTb. VCTOUWHMK 3Heprum ConHuUa U 3BE3f.
3Be3/bl, X OCHOBHblE XapaKTepUCTUKK. [uarpamma «CrnekTpabHblii Knacc —
CBETMMOCTb». 3B€3[bl [/aBHOM MOCNef0BaTe/IbHOCTN. 3aBUCUMOCTb «Macca —
CBETMMOCTb» [18 3Be3[ [/1IaBHOW MOCNnefoBaTe/lbHOCTU. BHYTpeHHee CTpoeHue



3B8e3. COBPeMEHHbIE NPeACTaBNEHNS O MPOUCXOXAEHUN U 3BoNOUMM ConHUa U
3B€3/. ATarbl XXWU3HN 3BE3.

MneuHbln TMyTb — Hawa anaktuka. MonoxeHne n asuxkeHne ConHua B
ranakTuke. TUnbl rafakTuk. PagmoranakTmkn n Keasapbl. YepHble Ablpbl B Aapax
ranakTuk.

BceneHHasA. PaclumpeHne BeeneHHol. 3akoH Xab6na. PasberaHme ranakTuk.
Teopusa bonbLoro B3pbiBa. PeNMKTOBOE U3TyUeHMe.

MaclutabHas CTpykTypa BceneHHo. MeTaranakTuka.

HepeLuéHHble Npo6/ieMbl aCTPOHOMMUN.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXKEHHbIM [/1a30M C MCMO/Mb30BaHWEM KOMIMbIOTEPHBIX
NPUIOXKEHNIA ANA onpeaeneHns NonoXeHUs HeBeCHbIX 0ObEKTOB HA KOHKPETHYIO
[aTy: OCHOBHble c03Be3ans CeBepHOro noyLapus n SpKue 38e3fpl.

HabntogeHus B Teneckon JlyHol, nnaHet, MneyHoro MNytu.

O6o0mariee NOBTOPEHUE

Ponb  (pM3MKM WM aCTPOHOMWUM B  3KOHOMMUYECKOW, TEXHONOrMYECKOW,
COLMaIbHON N 3TUYECKOW cthepax AeATeNlbHOCTU YesioBeKa, Posib U MeCTO (PU3NKHN
N aCTPOHOMMUN B COBPEMEHHOIN HayUYHON KapTUHE MUpa, POSb (PU3NYECKON TEOPUK
B (hopMMpPOBaHWUM MPeACTaBlEHNA O (PU3NYECKON KapTUHE MUpa, MeCTo
(hM3MYECKON KapTUHbI MMpa B 00LLEM Psifly COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpefcTaBNeHNA 0 Npupose.

MexnpeaMeTHbIE CBA3H

N3yyeHne Kypca (pu3nKn 6a30BOro ypoBHA B 11 Knacce OCYLLECTBNAETCH C
YUYETOM COAepXKaTe/lbHbIX MEXMPeAMETHbIX CBA3E C KypcamMu MaTeMaTWuKM,
ovonornn, XMmm, reorpaum 1 TEXHONOr NN,

Medsicnpeomemnoie nonsmusi, CBA3aHHbIE C WU3YYEeHMEM METOAOB Hay4HOro
MO3HAHWA: ABMIEHUE, HAY4HbIA (DaKT, runoresa, (PU3NYECKas BeIMUYMHA, 3aKOH,
Teopwus, HabNOAEHWE, 3KCMEPUMEHT, MOLENIMPOBaHNE, MOLESb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl  YPaBHEHWI, TPUrOHOMETpPUYECKMe
(hYHKUMMW: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTeHC, OCHOBHOE TPMUIOHOMETPUYECKOe
TOX/[ECTBO, BEKTOPbl U UX MPOEKUMM HA OCU KOOPAMHAT, C/IOKEHWe BEKTOPOB,
MPOU3BOAHbIE 3/1EMEHTaPHbIX (YHKLUWA, NPU3HaKM MOL0OMS TPeyrosibHUKOB,
ornpeseneHne Nnowanm NIoCKnX uryp n obbema Ter.

Buonoeusi: 3NEKTPUYECKUE SBNEHUA B >KMBOW NpupoAe, KonebaresibHble
[BWKEHNA B XXMBOWN MpUpoae, ONTUYECKME AB/IEHUS B XXMBOW Npupode, AencTBue
pagvaLmn Ha >XX1Bble OpraHu3Mbl.

Xumusi: CTPOEHME aTOMOB M MOJEKY/, KPUCTaIINYeCcKass CTPYKTypa TBEPAbIX
Te/l, MexaHW3Mbl 00pa30BaHUS KPUCTA//IMYECKON PELLETKM, CMeKTPasibHbIN
aHanms.



Teocpagus:  MarHWTHble MOMKOCA 3eMAW, 3aNeXW  MarHUTHbIX  Pyd,
(hOTOCHEMKA 3eMHOI NOBEPXHOCTK, NpefcKasaHne 3eMIETPACEHNIA.

Texnonoausi: NNHAW  3NIEKTPONepeaay, reHepaTop MepeMeHHOro TOKa,
aNeKTpoaBuraTenb, MHAYKUMOHHASA Meyb, pagap, PagvonpuEMHUK, TeneBu3op,
aHTeHHa, TenedoH, CBY-neyb, MPOEKLUMOHHbIA annapaT, BOMOKOHHAas OMTUKa,
CONHeYyHas b6atapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoeHMe y4yebHOro npegmeTa «®Pu3nka» Ha YpPOBHe CpefHero o6Liero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06ECNEeUNTb AOCTVKEHWNE CNEAYHOLLNX
NINYHOCTHBIX, MeTanpeAMEeTHbIX 1 NPeAMETHbLIX 06pa3oBaTe/IbHbIX Pe3y/bTaToB.

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHNS Yy4ebHOro npeameta «Pusnka» LOMKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOOHOCTb 00y4aroLMXCA PYKOBOACTBOBATHCA
ChOpMMPOBAHHOV BHYTPEHHE MNO3MUMEN NNYHOCTM, CUCTEMOI LEHHOCTHbIX
OpPWEHTaUMA,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHWIA,  COOTBETCTBYHLLMNX
TPaAULMOHHBIM LIEHHOCTSIM POCCUIACKOr0 O6LLIECTBA, PACLLUMPEHME YKU3HEHHOIO
onbiTa U OMbITa AEATENLHOCT B NPOLIECCe peain3aLmm OCHOBHbIX HamnpaB/eHWiA
BOCMNWTATE/IbHOW AeATENbHOCTA, B TOM YMC/E B YaCTU:

1) rpasKIaHCKOro BOCIMTAHUA:

ChOpMMPOBAHHOCTb FPaXKAaHCKOWN NO3ULMK 00Y4YatoLLLEr0CA KaK aKTUBHOIO U
OTBETCTBEHHOI 0 Y/1eHa POCCUICKOro 00LLECTBa;

NPUHATUE  TPaAMLMOHHBLIX  OOLLIEYENOBEYECKMX  TYMaHUCTUYECKUX U
NEMOKPaTUYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYIO [eSTeNbHOCTb B MHTepecax rpaxgaHCKoro
06LLEeCTBa, y4acTBOBaTb B CamMoynpaB/eHMn B 06pa3oBaTelbHOW OpraHn3aumm;

YMeHMe B3auMOAeNCTBOBaTb C COLMaIbHbIMW UHCTUTYTaMWN B COOTBETCTBUM C
NX PYHKLUMSMU U HA3HAYEHUEM;

FOTOBHOCTb K N'yMaHWUTapHOM 1 BOIOHTEPCKOM AeSTeNbHOCTY;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

chopmMm1poBaHHOCTb POCCUICKOM rpaXkaaHCKoMn NAEHTUYHOCTH,
naTpuoTn3Ma;

LLEHHOCTHOE OTHOLWUEHME K TrOCYAapCTBEHHbIM CUMMBOMAM, [LOCTUXKEHWUAM
POCCUICKMX YUYEHBIX B 06M1aCTN (PU3NKM N TEXHUKM;

3) AYXOBHO-HPaABCTBCHHOI'O BOCITUTAHUS

chopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TUYECKOr0 MNOBEAEHUS;

CMOCOGHOCTb OLEHMBaTL CUTYaLUMIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPVEHTUPYACb Ha MOpPasibHO-HPABCTBEHHbIE HOPMbl U LEEHHOCTU, B TOM 4YMCME B
[eATeNbHOCTU YYEHOr O;

0CO3HaHWe NINYHOr 0 BK/1aAa B MOCTPOEHME YCTONYMBOr0O OYAYLLEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOLLUEHME K MUPY, BK/IKOYas 3CTETUKY HayYHOro TBOPYECTBa,
npucyLLEero M3nMYecKoin Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

MHTEPEeC K pas/inyHbIiM cepam NpodeccnoHanbHON AeATeIbHOCT, B TOM
ymncne cBsi3aHHbIM C (PU3NKOI 1 TEXHWUKO, YMEHME COBEPLLIATb OCO3HAHHbIN BbIOOP
OyayLuer npoeccnn N peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MN/IaHbI;

FOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHMO M caMo0bpa3oBaHMIO B 06/1aCTu
(PM3NKIN Ha MPOTSXKEHNN BCEW XKU3HMU;

6) 3K0JI0rH4ecKOro BOCITHTAHUSI:

ChOPMMPOBAHHOCTb  3KOMOMMYECKON KY/bTYpbl, 0CO3HaHWE [106a/1bHOro
XapaKTepa 3K0M0rMyeckmx npobnem;

NNaHMPOBaHME N OCYLLIECTBEHME AECTBMIN B OKPYXKatoLLLEN cpefie Ha OCHOBE
3HaHWS Lieneit YCTOMYMBOro pasBmUTUA YeOBEYECTBa,;

paclUMpeHne onblTa [AeSTeNbHOCTM 3KOMNOrMYECKON HanpaBneHHOCTU Ha
OCHOBE NUMEIOLLMXCA 3HAHWI N0 PU3NKE;

7) IEHHOCTH HAYYHOI'0 ITO3HAHMA:

ChOpMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYIOLENO COBPEMEHHOMY
YPOBHHO pa3BUTUSA (DU3NYECKOW HayKM;

OCO3HaHWe LEHHOCTM Hay4HOW [eAaTeflbHOCTW, TFOTOBHOCTb B MpoLecce
N3y4yeHnss  (PU3NKM  OCYLLECTBNSATb  MPOEKTHYKD U UCCNeAoBaTeNbCKyto
[eATeNbHOCTb MHAMBUAYANBHO U B rpynne.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Bba3oBrbie JJornueckue HeﬁCTBHﬂ:
CaMOCTOATENIbHO  (JOPMYyNMpOBaTb W aKTyanusupoBaTb  NpPo6Gremy,
paccmaTpuBaTtb ee BCECTOPOHHE;
onpeaenaTb LUenu [esTenbHOCTW, 3afaBaTb MapameTpbl U KPUTEPUM KX
OOCTUKEHNS;
BbISIB/IATb ~ 3aKOHOMEPHOCTM M MPOTMBOPEYMS B paccMaTpuBaeMblX
(hM3NYECKUX ABNEHUSAX;
paspabaTbiBaTb NAaH PeLLeHNs NPo6aeMbl C YYETOM aHanM3a MMEHOLLMXCS
MaTepuabHbIX 1 HeMaTepuabHbIX PECYPCOB;
BHOCUTb KOPPEKTVBbI B €ATENbHOCTb, OLIEHNBATb COOTBETCTBUE PE3Y/bTATOB
LieNsM, OLeHMBaTb PUCKM NOCNEACTBUIA AEATENbHOCTY;
KOOPAMHMPOBaTb W BbIMNOMAHATL  PaboTy B YCNOBUSX  PeasibHOro,
BMPTYa/IbHOr0 ¥ KOMOGVMHMPOBAHHOI O B3aNMOAENCTBIS;
pa3BMBaTb KPeaTUBHOE MbILL/IEHVE MPW PELLEHNUN XKU3HEHHbIX NPOGEM.
ba3oBble HCCJICA0BATCIBbCKUC IleﬁCTBI/Iﬂ:
BNafleTb Hay4HON TEPMUHOMOrMENR, KHYEBLIMU MOHATUSMUA M METOAaMM
(hM3MYECKOIN HayKW;



BfafieTb HaBblkaMn y4ebHO-UCCeA0BaTe/IbCKOW U NMPOEKTHOW AeATeNIbHOCTH
B 06/1aCTV (JM3MKK, CMIOCOBHOCTLIO M FTOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
METOAOB pelleHns 3agay (r3nYecKoro CofepXkaHus, NPUMEHEHUIO PasINYHbIX
METO/,0B MO3HaHWS;

BNageTb BUAamMy [OeATeNIbHOCTM MO MOMYYEHUD HOBOFO 3HaHWUA, €ro
MHTepnpeTayun, npeobpasoBaHU0 W MPUMEHEHUIO B  pPas/IMUHbIX YYeOHbIX
CUTYyaLmaX, B TOM Yumc/ie Npu co34aHnm yUYebHbIX NPOEKTOB B 061aCTW (IU3UKM;

BbISBNATb MPUYNHHO-CNEACTBEHHbIE CBA3W W aKTyalM3nposaTb 3afavy,
BblABUraTb FUMOTE3Y €€ pPelleHns, HaxoAMTb aprymMeHTbl AN8 [oKasaTe/bCTBa
CBOMX YTBEPXKAEHWI, 33/1aBaTb MapameTpbl U KPUTEPUN PeLLeHWS;

aHaM3MpoBaTb MOMyYeHHble B XOAEe pPelleHus 3ajayn  pesy/bTaThl,
KPUTUYECKN OLEHMBaTb NX [OCTOBEPHOCTb, NMPOrHO3MPOBaTb M3MEHEHME B HOBbIX
YCNOBUAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afaynM B 0Opa3oBaTe/lbHON
[EeATEeNIbHOCTW, B TOM YMC/E NPU U3YYEHUN (IU3UKMK;

[aBaTb OLEHKY HOBbIM CUTYyaLMsIM, OLLEHMBATb NPUOBPETEHHBLIN OMbIT;

YMeTb MEPEHOCUTb 3HaHMs N0  (DM3MKe B MNPaKTUYECKytd 061acTb
XU3HEAEATENIbHOCTY;

YMEeTb UHTErpupoBaTh 3HaHMS U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUIaTb HOBbIE MAEW, NPeaaraTb OPUrMHabHbIE MOAXOAbI U PELLEHUS;

CTaBUTb MPOBEMbI M 3aa4u, LOMYCKatoLLMe abTePHATUBHbIE PELLEHUS.
PabGora ¢ undopmanmei:

BafieTb HaBblkaMW MOSTyYEHNA MH(OPMaLMM PU3NYECKOr0 COAEPXKaHUA U3
MCTOYHUKOB pa3HbIX TWMOB, CaMOCTOSTE/IbHO OCYLLECTBNATb MOWCK, aHanns,
CUCTEMATU3ALMIO U MHTEPNpeTaumio MHpOPMaLMN PasinMyHbIX BUAOB M (HOPM
npeacTaBneHms;

OLeHMBaTb JOCTOBEPHOCTb MHOPMALNN;

MCNOMb30BaTb  CPeAcTBa  MH(OPMAUMOHHBIX M KOMMYHWKALUOHHbIX
TEXHOMOMMI B PeLleHnn KOTHUTUBHbIX, KOMMYHUKATVBHbIX U OpraHn3auMoHHbIX
3afa4 C COO6MOeHMEM TpeboBaHMIA 3PrOHOMUKK, TEXHUKW 6Ge30nacHOCTH,
FUITMEHbl,  PecypcocOepeXxeHns, NpPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHOPMaLMOHHOM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOr0 COAEPXaHWA B pa3/IMYHbIX (hopmartax C
YUYETOM Ha3Ha4yeHUs MH(opMaumn 1 LLeNeBon ayauTopun, Bolbrpas onTUManbHYyHO
(hopMy NpeacTaBneHNs 1 BU3yanmnsauuu.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS:
OCYLLeCTBNATL  OOLLeHWe Ha ypoKax (UM3MKM U BO  BHe-YPOYHOWA
LeATeNbHOCTY;



pacrnosHaBaTb  MPEeAnoCbIIKA  KOH(IUKTHLIX  CUTYyauuid M cmaryatb
KOH(INKTbI;

Pa3BEPHYTO W JIOTMYHO M3/araTb CBOK TOYKY 3PEHUS C MCMO/b30BaHWEM
A3bIKOBbIX CPefCTB;

MOHMMaTb M UCMOMb30BaTb MPenMyLLeCTBA KOMaHAHOW U UHANBUAYa/IbHOW
paboTbl;

BblOMpaTb TeMATUKY W MeTOAbl COBMECTHbIX [AEWCTBUMA C YYETOM OOLLMX
MNHTEPECOB 1 BO3MOXKHOCTEW KaXKA0r0 YneHa KONNeKTUBa;

NPUHMMAaTL  LUEeM  COBMECTHOW  AedATeNlbHOCTW,  OpraHu3oBbIBaTb U
KOOPAMHMPOBaTb [ENCTBUA MO €& [AOCTUMXKEHUIO: COCTaBiATb NnaH AedCTBUNA,
pacnpefenatb pPoinM C YYETOM MHEHWI Y4YacCTHUKOB, 00CYXAaTb pe3y/bTaTbl
COBMECTHOI paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/afa W KaXK4Oro yyacTHWKa KOMaHAbl B
06LLKMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MPOEKTbl, OUEHWBaTb WAeW C MO3MUUN  HOBU3HBDI,
OPUTMHANTILHOCTK, NPaKTUYECKOW 3HAYNMOCTU;

OCYLLEeCTBNATb  MO3UTMBHOE CTpaTernmyeckoe MoBefeHVe B PasINMUHbIX
CUTYaLMaX, NPOSBNATL TBOPUYECTBO U BOOOPaXKEHUE, ObITb MHALMATUBHbLIM.

PeryasiTuBHBIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITE/IbHO OCYLLLECTBNATb MO3HABaTeNlbHYO AeATeNbHOCTL B 061aCTU
(M3VKN N  aCTPOHOMWUW, BbISBNATL MNPO6GAEMbl, CTaBUTb W (POPMYNMPOBaTH
COOCTBEHHbIE 3a7a4u;

CaMOCTOSTE/IbHO COCTaBNATb MJiaH PeLUeHMs] PaCUETHbIX W KayeCTBEHHbIX
3afa4, nsaH BbINOHEHNS MPaKTUYECKOW PaboTbl C YYETOM MMEHOLLMXCS PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN N MPeAnoYTeHWIA;

[aBaTb OLEHKY HOBbIM CUTYaLUAM;

pacLLUMpATb PaMKM y4ebHOro npegMeTa Ha OCHOBE JINYHbIX MPeLNnoYTEeHWI;

[enatb OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ero, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a pPeLLeHNe;

OLeHNBATb MNPUOBPETEHHbIN OMbIT;

cnoco6CcTBoBaTb (DOPMUPOBAHUIO W MPOSB/IEHUIO 3pyAMUMM B 06nacTu
(hM3MKM, NOCTOSHHO MOBbILLATHL CBOI 06Pa30BaTe/bHbIN U KY/bTYPHbIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJILHBIA HHTEJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsAM, BHOCUTb KOPPEKTMBbI B [eATENIbHOCTb,
OLeHMBaTb COOTBETCTBME PE3Y/IbTATOB LiENAM;

BNafeTb  HaBblKaMW  MO3HaBaTe/IbHON  pedieKCMM  KakK  0CO3HaHWS
COBepLUaeMbIX [AEACTBUA W  MbICAIUTENbHBLIX MPOLECCOB, WX pPe3ynbTaToB W
OCHOBaHWM;



MCMonb30BaTh NMPUEMbI petheKCun ANs OLEHKN CUTYyaumu, Bblibopa BEepHOro
peLLeHns;

YMEeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATbL PELEHUs M0 KX
CHVDKEHWNIO;

NPUHMMATL MOTMBbI W aprymeHTbl ApYrMx npu aHanuse pesynbTaroB
NeAaTeNnbHOCTY;

NPUHMMAaTL Ce6$1, MOHMMasi CBOM Hel0CTaTKM U JOCTOMHCTBA,

NPUHMMATL MOTMBbI W aprymeHTbl ApPYrMx npu aHanu3e pesy/bTaTos
[eATeNbHOCTY;

npu3HaBaTb CBOE MPaBo M MpaBo APYrunx Ha OLMNBKN.

B npouecce [OCTMXKEHUS NIMYHOCTHBLIX Pe3yNbTaToB OCBOEHWSA MPOrpamMmbl
no U3NKe AN YPOBHSA CPefHero o06Llero o6pa3oBaHMA Yy 06Yy4datoLmMXcs
COBEPLLUEHCTBYETCSA 3MOLMOHASbHbIIA NHTENNEKT, npegnonararoLLmii
ChOpMMPOBAHHOCTb:

CamMOCO3HaHMS, BKIHOYALOLLEro CrnocoO6HOCTb MOHMMATL CBOE 3MOLMOHa/IbHOE
COCTOSIHME, BUAETb HanpaB/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOW Cepsl,
ObITb YBEPEHHbLIM B Cebe;

CamoperynnpoBaHuns, BK/KOYAKOLLIErO CaMOKOHTPO/b, YMEHME MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE [MOBefeHWe, CMOCOOHOCTb afanTMpoBaThCs K
3MOLMOHASIbHLIM M3MEHEHWUAM M NPOABNATL TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHE MOTMBALMK, BK/OYAKOLLE CTPEMIEHNE K [OCTUXEHUIO Lenn u
ycrexy, ONTUMU3M, WHULMATUBHOCTb, YMEHMe [AeACTBOBaTb WCXOASA M3 CBOMUX
BO3MOXHOCTEMW;

3AMMaTUK, BKIKOYaIOLWEN CnocoBHOCTb NMOHNUMATb 3MOLMOHA/IbHOE COCTOSHME
OPYrUX, Y4YMTbiBaTb €ro npu OCYLLECTBMEHMM OOLLEHMS, CMOCOBHOCTL K
COYYBCTBUIO U COMEPEXMBAHUIO;

CoLMa/IbHbIX HaBbIKOB, BK/IKOYAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUSA
C ApYrvMm ntoabMn, 3a60TUTLCA, NPOABNATL MHTEPEC M paspellaTb KOHMINKTI.

INPE/IMETHBIE PE3YJIBTATBI

K koHUy o06yyeHuns B 10 kuacce npeaMeTHble pesynbTaTbl Ha 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CDOPMMPOBAHHOCTL Y 06YYatOLLLMXCSH YMEHWIA:

AEMOHCTPMPOBATL Ha MpMMepax pPonb U MecTo (M3NKU B (HOPpMUPOBaHUN
COBPEMEHHON HAy4YHON KapTUHbI MWpa, B PasBUTUM COBPEMEHHOWN TEXHUKM U
TEXHO/MOINiA, B NPAKTUYECKOIN AeSATeNbHOCTY NIHOAEN;

YUMTbIBaTb rPaHULbl MPUMEHEHUSI M3YYEHHbIX (U3NYECKUX MOAenei:
mMaTepuanbHas ToUKa, MHepuManbHas cucTeMa OTCYETa, abCONOTHO TBEPIOE TeNo,
naeanbHbIA ra3, MOAeNnn CTPOEHUS ra3oB, XWUAKOCTEN N TBEPAbIX Tes, TOYEUHbIN
ANEKTPUYECKNIA 3apsif, NpY peLleHnn (M3nYecKnx 3adau;



pacrno3HaBaTb PU3nYecKme ABeHns (MPoLEecChl) U 0OBACHATL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEKYNAPHO-KMHETUYECKOW Teopumn CTPOEHUS BeELLEeCcTBa U
ANEKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSMOSIMHERHOe
[BWKEHNe, CBOOOAHOe MajeHWe Tes, ABWKEHMe MO OKPY)KHOCTW, WHepLWs,
B3aUMOAEeNCTBME Ten, Anddysns, 6pOyHOBCKOE ABUXKEHWE, CTPOEHWNE XMAKOCTEN
N TBEPAbIX TeN, N3MeHeHNe 06beMa Ten Npu HarpesaHum (OXNaxaeHun), TenioBoe
paBHOBECKe, MCMapeHne, KOHAEHCaUWs, MNaBieHue, KpUCTaln3auns, KuneHue,
B/IXKHOCTb BO34yXa, MOBbILLEHNe [aB/IeHNs ra3a npu ero HarpesaHUn B 3aKPbITOM
cocyfe, CBfi3b MeXay rMapaMeTpaMu COCTOSHWA rasa B M30Mnpoleccax,
aNeKTpu3auus Ten, B3aMMogeicTBme 3apsfoB;

OMUCbIBaTb MeXaHWYecKoe [ABWXKeHWe, UCNob3yd (PU3NYECKNE Be/IMUUHBI:
KoopauHata, NyTb, MepemMelleHne, CKOpPOCTb, YCKOpPeHWe, macca Tena, Ccuna,
UMMYNbC Tena, KMHETUYECKAss 3HEPrus, MoTeHUMabHasA 3Heprus, MexaHW4yeckas
paboTa, MexaHW4yeckas MOLYHOCTb; MpPW  OMWCAHUW MNPaBWIBHO TPaKTOBATb
(bM3NYECKNA CMbIC/T WUCMO/Mb3YEMbIX BEMNYMH, WX O0603HAYEHUA W eaUHWULbI,
Haxo4uTb (POPMY/bl, CBA3bIBAIOLLNE AAHHYKO (PM3NYECKYHO BEIMUUHY C APYrymMu
Be/IMYMHaMW;

ONUCbIBaTb M3YYeHHble TEM/oBble CBOMNCTBa Ten W TenjoBble SB/IEHUS,
NCMonb3ysa (U3MYeckue BeNUYMHbLI: [aBfeHne rasa, Temnepartypa, CpefHss
KWHETMYeCcKasd SHePrua XaoTUYeCcKOro ABVDKEHUS MOMeKys, CpefHeKBagpaTnyHas
CKOPOCTb MOJIEKY/I, KO/IMYECTBO TEMJOThbl, BHYTPEHHAS 3Heprus, pabota rasa,
KO3(PPULUMEHT MOMe3HOro [encTBMS TennoBOro [ABurartens; npu  OnucaHuu
NpaBUIbHO TPaKTOBaTb (PU3NYECKUIA CMbICT  WCMOMb3YEMbIX BEIMYUH, UX
0003HayeHUs W efuHUUbI, HaxoAuTb (hopMynbl, CBA3bIBAKOWME [aHHYHO
(PU3NYECKYIO BEIMUYNHY C APYT UMW BEIMYMHAM;

ONUCbIBaTb M3YYeHHbIE 3/IEKTPMUYECKME CBOMNCTBA BELLECTBA U 3N1EKTPUYECKMe
ABNeHUSA (MPOLECChl), UCMOMb3ys (DU3NYECKNE BENIMUMNHDBI: 3MIEKTPUYECKNIA 3apaf,
3NIEKTPUYECKOE MOosie, HaNPsXXeHHOCTb MO/, NOTeHUMa, PasHOCTb NMOTEHLNaN0B;
Npyv OMMCaHWM MpPaBWIbHO TPaKTOBaTb (U3NYECKUA CMbICT WCMOMb3YEMbIX
BE/IMYMH, UX 0003HAYeHUss N eAUHWLbI; YKasblBaTb (DOPMY/bl, CBS3blBatOLLME
[aHHYI0 (DM3NYECKYHO BENNYMHY C APYTMU BENNYMHAMM,

aHanM3npoBaTb (PM3MYECKMe NPOLECCHl U ABMNEHUA, UCMOMb3ya (PU3NYECKME
3aKOHbI U NPUHLUNIMLI: 3aKOH BCEMUPHOTro TaroteHus, |, 11 n 111 3aKoHbl HbOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKO 3Hepruu, 3aKOH COXpaHeHus WMMY/bCa,
MNPUHLUMIN CYneprnosnuum Ccu, NPUHUMN paBHOMPaBns MHepLMaibHbIX CUCTEM
OTCYETa, MONEKYNAPHO-KUHETUYECKYIO TEeOopuio CTPOEHWS BEeLLEeCTBa, rasoBble
3aKOHbI, CBA3b CpefHell KNHETUYECKOW 3HEPrnM TeMI0BOro ABMXKEHUSI MOJIEKYN C
abCOMOTHON TeMnepaTypou, NnepBbld 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHEeHUs
3/IEKTPUYECKOro 3apsafa, 3akoH KynoHa, npu 3TOM pasnvyatb C/I0BECHYHO



(hOpMYNMPOBKY 3aKOHa, ero mMaTteMaTU4YecKoe BbIpaXXeHue U ycnoBus (rpaHuupbl,
061acTn) NPUMEHMUMOCTMU;

OOBACHATL  OCHOBHblE  MPUHUWMbLI  [EACTBMS  MalluWH, NpubopoB W
TEXHUYECKMX YCTPOMCTB; pa3nnyatb YCN0oBMSA UX 6e30MacHOro Mcrosib30BaHus B
MOBCEAHEBHOW XW3HMW;

BbINOHATL  9KCMEPUMEHTbI MO WCCNEeL0BaHMIO (UM3NYECKUX ABMIEHUIA W
MPOLECCOB C WCMOMb30BAHNEM MPAMbIX M KOCBEHHbIX W3MepeHWi, npu 3TOM
(hopmynuposatb MNpobnemy/3agadyy W TUMNOTe3y Y4ebHOro 3KCMEepPUMEHTA,
cobupaTb YCTaHOBKY W3 MPeAsoXKeHHOro 060pyAoBaHUsi, MPOBOAUTL OMbIT U
(hopMyIMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNSA (IN3NYECKNX BENUUNH, MPK
3TOM BbIOMpPaTb OMTUMa/IbHLIA CMOCO6 M3MEPEHUS M UCMO/b30BaTb WM3BECTHbIE
METO/lbl OLIEHKM NOrPeLUHOCTEN U3MEPEHNIA;

nccnefoBatb  3aBUCMMOCTM  MeXAY — (DU3NYECKUMW  BeIMYMHAMKU €
MCNOMb30BaHNEM MPAMbIX M3MEPEHWIA, NPWU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(hmKcupoBaTb pe3ynbTaTbl MONYYEHHON 3aBUCUMOCTU (DU3NYECKUX BEMYMH B
BUAe Tabnu, 1 rpadnkoB, AenaTb BbIBOAbI M0 pe3y/ibTaTaM UCCeA0BaHNS;

cobntogate npasuia 6e30nacHOro Tpyda npv nNpoBefeHNN UCCefoBaHWn B
pamKax Y4ebHOro 3KCnepuMeHTa, Y4ebHO-MUCCNeaoBaTe/IbCKOM U NPOEKTHOM
[eATeNbHOCTU C UCMO/b30BAHMEM W3MEPUTE/bHbIX YCTPOUCTB M 1abopaTopHOro
obopypoBaHus;

pellaTb pPacyeTHble 3adayM C SIBHO 3afaHHON (PU3NYECKOW MOfENbIO,
NCNonb3ys (IU3NYECKMEe 3aKOHbI U MPUHLMNbI, HA OCHOBE aHan3a YCNoBUS 3afa4um
BblOMpaTh (PU3NYECKYIO MOfENb, BbIAENATb (PU3NYECKME BENNYMHBI U (HOPMY/b,
HeobXo4UMble [N1S ee pelleHns, NPOBOAUTL pacyeTbl M OLUEHMBATb PeaslbHOCTb
MO/TYYeHHOr 0 3Ha4YeHNs (HU3NYECKOW BE/TMYMHBI;

pellaTb KayeCTBEHHbIe 3a[jaum: BbICTPamBaTb 1OrMYECKN HENPOTMBOPEUMBYHO
LLENOYKY PacCy)XXAeHNA C OMOpPOi Ha M3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyecKme SBneHns;

MCMonb3oBaTb  MPU  PeleHMn  Y4yebHbIX  33d4a4  COBPEMEHHble
MH(OPMaLMOHHbIE TEXHOMOTUM AN MOUCKA, CTPYKTYPUPOBAHNSA, MHTEPMpeTaLmm
N NpeacTaBieHns y4ebHOM 1 Hay4yHO-NOMYNAPHON UH(OPMALMK, MOTYHEHHON 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOoBaThb NOy4aemyro MHHopMaLmIo;

NPVYBOANTL NMPUMEPBI BKIaAa POCCUACKMX U 3apYyOEXHbIX YUYEHbIX-(PU3NKOB B
pasBUTME HayKW, OOBLSACHEHME MPOLLECCOB OKPYXKaloLero Mupa, B pasBUTHE
TEXHWUKW N TEXHONOTUIA;

MCNOMb30BaTb TEOPETUYECKME 3HAHWA MO (M3MKe B MOBCEAHEBHON XXM3HU
ANA obecrneyeHns 6e30MacHOCTU Mpu 0bpaLLeHnMn ¢ Nprubopammn 1 TeEXHUYECKUMU



YCTPONCTBaMW, ANA COXPaHEHUS 340P0BbSA U COBMOAEHNS HOPM 3KOMOrMYECKOro
NOBEEHMS B OKPYXKaIOLLIEW Cpeae;

pabotaTb B rpynne C BbINO/HEHNEM pPa3/IMYHbIX COLMaNIbHLIX PONeN,
nnaHWpoBaTb pPaboTy rpynnbl, pauMoHa/IbHO pacnpefensTb 0643aHHOCTU U
NNaHMpoBaTb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYyaumsiX, afeKBaTHO OLEHMBATb
BK/1aZ, K&XKAO0ro U3 y4aCTHMKOB rpynrbl B PeLLeHne paccmaTprBaeMoin Npobiemsl.

K KoHuy 06yyeHuss B 11 kuacce npegMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHe A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YYatOLLMXCH YMEHWIA:

NEMOHCTPUPOBATb Ha MNpuMMmepax posib U MecTo (U3NKN B (POPMUPOBaAHUK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKU W
TEXHONOrNA, B MPAKTUYECKON AeATeNbHOCTU NHOAEN, LeNOCTHOCTb U eAMHCTBO
(hM3NYECKOI KapTUHbI MUPa;

YUMTbIBaTb rpaHuUbl MPUMEHEHUSA U3YYeHHbIX (U3NYECKMX MOJeNei:
TOYEUHbI INEKTPUYECKUIA 3aps4, /TyY CBETa, TOYEYHbIN UCTOYHUK CBETA, AepHas
MOZeNb aTOMa, HYK/IOHHas MOfeNlb aTOMHOro Afgpa npv pelieHnn (n3myecKmnx
3ajavy;

pacno3HaBaTb U3nyecKune aBneHns (NPoLecchbl) N 06BACHATbL MX Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKIN U KBAaHTOBOW (IU3NKN: 3NEKTpUYecKas NpoBOAMMOCTb,
TEenn0BOe, CBETOBOE, XMMWYECKOe, MarHUTHOe [elCTBUA TOKa, B3aMMOLENCTBUE
MarHWTOB, 9MEKTPOMAarHUTHas WHAYKUMSA, [OeACTBME MarHWTHOro Mons Ha
MPOBOLHMK C TOKOM W [ABWXYLLMIACA 3apaf, 3MeKTpOMarHUTHbIe KosiebaHns U
BO/IHbI, MPAMOSIMHEHOE pacrnpoCTpaHeHUe CBETa, OTPaXKeHWe, MPenoM/IEHNE,
UHTEpepeHUMs, Audpakums W - nonsapusauus  cBeTa, AUCMEPCUA  CBeTa,
(hoTO3NeKTPMUECKNIA aPpdeKT ((hoToaPdEKT), CBETOBOE [aBneHne, BOZHUKHOBEHME
NIVHEAYaATOro CrnekTpa aToma BOLOPOAA, eCTeCTBEHHasd W MCKYCCTBEHHas
PafM0aKTUBHOCTb;

OMunCbIBaTb M3Y4YeHHble CBOWCTBa BeLLeCTBa (3M1EKTPUYECKMEe, MarHUTHbIE,
ONTUYECKME,  INIEKTPUYECKYID  MPOBOAMMOCTb  Pa3/iMYHbIX  Ccped) U
3/IeKTPOMarHuTHble sBNeHUs (NPoLecchbl), UCMOMb3ysa (PU3NYECKNe BeNUUUHLI:
3NEKTPUYECKUIA 3apsd, CUla TOKA, 3/1eKTPUYECKOE HaMpsKeHWe, 3/1IeKTPUYECKOe
CONPOTMB/IEHME, Pa3HOCTbL MOTEHLMAMOB, 3/IEKTPOABMXKYLLAA cua, paboTa TOoKa,
VHOYKUMA MarHUTHOro nond, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKWN, 3HEeprus 3MeKTPUYECKOro M MarHWTHOro nosein, nepuog W vactora
KonebaHnini B KonebaTe/lbHOM KOHTYpe, 3apsf W cuna TokKa B MpoLiecce
rapMOHMYECKNX  3NEKTPOMarHUTHbIX KONnebaHuin, (HOKYCHOe pacCTosHue W
ONTUYEeCKas Cuna NNH3bI, MPU ONUCaHUN MPaBWUIbHO TPaKTOBaTb (DM3NYECKWIA
CMbIC/T WCMNOMb3YEMbIX BE/IMYMH, WX O0003HAYeHWs W eAMHULbI, YKa3blBaTb
(hopMy/ibl,  CBA3bIBANOLME  AAHHYIO  (PU3NYECKYHD  BENMYMHY C  APYrUMuM
BENNYMHAMU;



OMunCbIBaTb W3YyYeHHble KBaHTOBblE SBMEHWUA W MNPOLECChI, WCMO/Mb3ys
(hM3MYECKME BEMUMHBI: CKOPOCTb 3/1EKTPOMArHWUTHBLIX BOJH, AJIMHA BOMHbI U
yacToTa CBETa, 3Heprns n UmMnNynbc oToHa, Nepuod nonypacnana, 3Heprus Cea3un
aTOMHbIX fep, NPV OMUCaHUW MPaBWIbHO TPaKTOBaTb (U3NYECKMIA CMbIC/
NCMOMb3YeMbIX BEIMUMH, MX 0003HAYEHUSA W eAuMHULbI, YKasblBaTb (DOPMY/ibl,
CBSI3bIBAIOLLME AaHHYH (DM3NYECKYHD BENNYMHY C  APYrMMU  BENUYMHAMW,
BbIYMCNATb 3HAUYEHME (PU3NYECKON BENNYMHBI;

aHanM3npoBaTb (DM3NYECKMe NPOLECChl U SBNEHUS, UCMOMb3ya (PU3NYECKME
3aKOHbl W MPUHUMMbI: 3aKoH OMa, 3aKOHbl NocnefoBaTe/lbHOro U napannensbHoro
COEAMHEHNS1 MPOBOAHMKOB, 3aKOH [Dkoyns—JleHua, 3aKOH 3M1eKTPOMarHUTHOMN
WHAYKUMW, 3aKOH MPAMO/IMHENHOrO PacnpoCTpaHeHNA CBeTa, 3aKOHbl OTPaXKEHNA
CBETa, 3aKOHbl NPEeNOM/EHNs CBEeTa, YpaBHeHWe JWHLWTeHa AN (oToaPdeKTa,
3aKOH COXPaHEHMsI 3HEPruKn, 3aKOH COXPaHEHWs MMMNYbCa, 3aKOH COXPaHeHus
3NIEKTPUYECKOr0 3apsifa, 3aKOH COXpaHeHWs MaccoBOro uucna, noctynatel bopa,
3aKOH pajmnoakTUBHOrO pacnaja, npu 3TOM pas3/inyaTb C/IOBECHYH (POPMY/IMPOBKY
3aKOHa, ero MaTemaTMyecKoe BbIpaXeHWe W YCnoBust (rpaHuupl, 0651acTn)
NPUMEHUMOCTMU;

onpeaensTb HanpaBneHWe BEKTOPa MHAYKLUMM MarHUTHOrO Nonsi NPOBOHNKA
C TOKOM, CWbl AMnepa 1 cuibl JTIopeHua;

CTPOUTL W OMKUCbIBATb M306paXkKeHWe, CO34aBaeMoe MJIOCKUM 3epKasiom,
TOHKOI NTMH30M;

BbINOMHATb 3KCMEPUMEHTbI MO WCCNeA0BaHMIO (U3NYECKUX SBNEHWUA U
MPOLECCOB C WCNOMNb30BaHWEM MPSAMbIX U KOCBEHHbIX W3MEPEHWA: Mpu 3TOM
(hopMynupoBsatb npob6femy/3agady W TUMNoTesy Y4YeOHOro 3KCMepUMeHTa,
cobupaTb YCTaHOBKY W3 MNPeAsoXKeHHOro 060pyAoBaHUsi, MPOBOAUTL OMbIT U
(hopMynmnpoBaTb BbIBOARI;

OCYLLECTB/IATL MPAMbIE Y KOCBEHHbIE N3MEPEHUA (DU3NYECKUX BESTMUMH, MPU
3TOM BbIOMPaTb OMTUMaSIbHLIA CMOCO6 M3MEPEHUS W UCMO/Mb30BaTb WM3BECTHbIE
METO/lbl OLIEHKM NOrPELUHOCTEN U3MEPEHMNIA;

nccnefoBatb  3aBUCUMOCTU  (PM3MYECKMX BEIMYUH € UCMONb30BaHWEM
NPAMbIX  U3MEPEHWIA: MPW  3TOM KOHCTPYMpOBaTb YCTAHOBKY, (hMKCMPOBATb
pe3ynbTaTbl NOMYYEHHOW 3aBUCUMOCTU (PU3NYECKMX BEIMYMH B BUAe Tabnuy K
rpacvKoB, enaTtb BbIBOAbI MO pe3ynbTaTaM UCCNef0BaHNS;

cobnogatb npasuna 6e3onacHoOro Tpyga npy NpoBefeHNN 1ccnefoBaHuin B
paMKax Y4yebHOro 3KCnepuMeHTa, Y4ebHO-UCCneaoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTU C UCMO/b30BaHMEM W3MEPUTENbHbIX YCTPOWCTB M 1abopaTopHOro
obopyaoBaHus;

pelaTb pacyeTHble 33JayM C SABHO 3afaHHON (U3NYECKOW MOZESbHO,
NCNonb3ya (IM3NYECKMe 3aKOHbI U MPUHLMIMbLI, HA OCHOBE aHasn3a YC/I0BUA 3afa4n



BbIOMpaTh (PU3NYECKYHO MOZENb, BbILENATL PUINYECKME BEIMYMHBI U (hOPMYbl,
HeoOXo4MMble AN ee peLleHns, NPOBOAMTbL PacyeTbl M OLEeHMBaTb PeaslbHOCTb
MO/TYYeHHOr 0 3HaYeHNs (HM3NYECKOW BE/IMYMHBI;

peLlaTb KayeCTBEHHbIe 3a/laum: BbICTPamBaThb JI0rMYeCcKy HEMPOTUBOPEUNBYIO
LLeNOYKY PacCyXXAeHWA C OMOpPOi Ha WM3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyecKme SBNeHNs;

MCNOMb30BaTb  MPW  PeleHnn  Y4ebHbIX  3afa4  COBPEMEHHbIe
MH(OPMaLMOHHbIE TEXHOIOTUW AJ/1A1 MOWCKA, CTPYKTYPUPOBAHWSA, MHTEPMpeTaLmm
N NpeLACTaBfieHNs Y4ebHOW N HayUYHO-MOMYNSAPHON MHAOPMaLUK, NOMYYEHHON 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOMydYaeMyto MHPOPMaLMIO;

0OBACHATL  MPUHLMNbI  LEACTBMA  MalUuH, MpUbopoB U  TEXHUYECKUX
YCTPOWCTB, pa3/iMyaTb YCN0BMA UX 6e30MacHOro UCMob30BaHUS B NOBCELHEBHOM
XU3HMU;

NPUBOANTL MPUMEpPbI BKaAa POCCUMNCKUX M 3apYOeXKHbIX YUYEHbIX-(DU3NKOB B
pa3BUTVE HayKu, B OOBACHEHWE MPOLLECCOB OKPYXKAKLLero mMupa, B pasBuTUe
TEXHUKMN N TEXHOJOTUNA;

MCNOMb30BaTb TEOPETUYECKME 3HAHWA MO (M3MKe B MOBCELHEBHON XM3HU
Ana obecriedeHns 6e30MacHOCTM Mpu obpaLleHnn ¢ npuéopamMm 1 TEXHUYECKUMM
YCTPOWCTBaMW, 4/11 COXPaHEHWNS 3L40POBbS U COOMOAEHMSA HOPM 3KO/10MMYEeCcKoro
NOBeLEeHNS B OKPY>KatoLLeld cpese;

pabotaTb B rpynne C BbINO/HEHNEM pPa3/IMYHbIX COLMaIbHLIX PONeN,
MnaHMpoBaTb PaboTy rpynnbl, pauMoOHaIbHO pacnpefenaTb 0653aHHOCTU U
M1aHMPOoBaTb AeATeIbHOCTb B HECTAHA4APTHbLIX CUTYauuWsX, afieKBaTHO OLEHMBATb
BK/1a[, K&XKAO0ro U3 y4aCTHUKOB rpymrbl B PeLLeHne paccmMaTprBaemMoin npobnemsi.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m KonTtpoasnbie | IIpakTnueckue
NporpaMmmsbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
Bubnunoteka LIOK
1.1 dusmkKa 1 MeTobl Hay4YHOro No3HaHUA 2 httos://m.edsoo.ru/7f41bf72
Toro no pasgeny 2
Paznen 2. MEXAHUKA
Bubnunoteka LIOK
21 KukemaTnia > https://m.edsoo.ru/7f41bf72
Bubnuoteka LIOK
22 AuHamnia ! https://m.eds00.ru/7f41bf72
Bubnuoteka LIOK
2.3 3aKOHbI COXpaHEHUS B MeXaHUKe 6 1 1 httos://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBbI MOJIEKYNAPHO-KNHETUYECKO 9 1 Bubnnoteka LIOK
' Teopun https://m.edso00.ru/7f41bf72
Bubnunoteka LIOK
32 OCHOBbI TEPMOAVHAMMKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHWNSA BeLLeCTBa. 5 Bubnmnoteka LIOK

®azoBble Nepexofpl

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



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

Toro no pasgeny

Paznen 4. DJIEKTPOAUHAMUKA

24

Bubnunoteka LIOK
4.1 S/eKTpocTaTvka 10 https://m.edso0.ru/7f41bf72
4 IMOCTOAHHBIN 3NEKTPUYECKMNIA TOK. TOKU B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOE Bpems 2
OBLUEE KOJTIMYECTBO YACOB 10 NPOrPAMME 68



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

11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3aejoB H TeEM IU(pPOBLIE
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
IPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchl
Paznen 1. 9JIEKTPOANHAMUKA
11 MarHuTHoe nosne. SneKTpomMarHMTHas 1 1 3 Bubnnoteka LLIOK
' NHAYKLMS https://m.edso0.ru/7f41c97¢
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
51 MexaHn4yeckune 1 3NIeKTpoMarH1THbIE 9 1 Bubnmoteka LLIOK
' KonebaHus https://m.edso0.ru/7f41c97¢
99 MexaHn4yecKune 1 31IeKTpoMarHUTHbIE 5 1 Bubnnoteka LLIOK
' BOJIHbI https://m.edsoo.ru/7f41c97¢c
Bubnunoteka LIOK
23 OnTuka 10 3 https://m.edso0.ru/7f41¢c97¢c
Toro no pasgeny 24

Pa3zgea 3.

OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBbI CneumanbHON Teopum 4 1 Bubnnoteka LLOK
' OTHOCUTENbHOCTM https://m.eds00.ru/7f41c97¢
WToro no pasgeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
o bubnunoteka LIOK
4.1 AnemeHTbl KBAHTOBOW OMTUKN 6 htts://m.edsoo.ru/7fALc97¢
4.2 CT1poeHue aToma 4 bubnunoteka LIOK



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

4.3

ATOMHOE a4po

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

bubnmoteka LIOK
https://m.edsoo.ru/7f41c97¢c

WToro no pasgeny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 SNeMeHTbI aCTPOHOMUM 1 aCTPOIU3NKN 7 Et?pﬁsj?/l;'::::;ﬁ:/}; £41c97c
Toro no pasgeny 7
Pa3znen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o6LuatoLLiee NMOBTOPEHME 4 E;i?;g:cﬁ;lr?/};f A1cOTc
WToro no pasgeny 4
Pe3epBHOE Bpems 3
OBLWEE KOJTMYECTBO YACOB N0 NPOIrPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchbl
dur3nKa — HayKa 0 Npupoae.
1 HayuHble MeT())/ bl I'IO:E)H:HV?FI 1 bubnworeia LIOK
y A https://m.edsoo.ru/ff0c32e2
OKpY»KatoLLero mvpa
Posib 1 MECTO (PM3VKM B
) (hopmMMpOBaHMM COBPEMEHHOM 1 Bubnmoteka LLOK
Hay4HOW KapTUHbI MUPa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYeCKOW AeATeNbHOCTM NI0AEN
MeXxaHunyeckoe ABUXeEHWe.
OTHOCUTE/IbHOCTb MEeXaHNYeCKoro Bubnmoteka LLOK
3 1
[BKeHusA. [NepemeLLieHme, CKOpPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue
4 PaBHOMEPHOE NPSIMO/IVHERHOoe 1 Bubnmoteka LLOK
[BKEHWE https://m.edso0.ru/ff0c3620
PaBHOYCKOpPEHHOEe MPAMO/IMHENHOE Bubnnoteka LIOK
5 1
[IBMXeHne https://m.edsoo.ru/ff0c372e
6 CB060HOe nafieHne. Y CKopeHve 1 Bubnmoteka LLOK
CBOOOAHOrO NageHuns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.
7 ,D,EM)KeHI/Ie maTe Amaanoﬁ TOYKM NO 1 bubnmoteka LIOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTM
8 MpuHUMN OTHOCKTENIbHOCTN [annnes. 1 bubnmnoteka LIOK



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

NHepupmanbHble CUCTEMbI OTCHETA.
MepBblil 3aKOH HbOTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. MpuHumn

Bubnunoteka LIOK

o cyneprosuiliin cun. BTOpOMfaKOH https://m.edsoo.ru/ffOc3be8
HbloTOHa A4/ MaTepuanbHON TOUKN

10 TpeTwnii 3aKoH HblOTOHa Ans Bubnmoteka LLOK
MaTepuasibHbIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMypHOro TaroteHuns. Cuna

11 TAXKECTW. [epBasd KocMmn4yeckas bubnmoreka LIOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyroctu. 3aKoH 'yKa. Bec Bubnunoteka LLOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna TpeHuns. KoahpuuneHT TpeHus.

13 Cwuna cgnpomsneg)mq; #pm ,D,BI/I)Fi)(eHI/IVI bubnmoreka LIOK

https://m.edsoo.ru/ff0c3f76
Tena B XXMAKOCTU U rase
MocTynaTenbHOe U BpallaTensHoe

1 [BKeHVe abCoMOTHO TBEPLOro Tena. Bubnmnoteka LIOK
MomeHT cunbl. 1neyo cunbl. Ycnosus https://m.edsoo.ru/ffOc41a6
paBHOBECUSA TBEPLOro Tena
Mnynbc maTepuanbHON TOUKN,

15 CUCTeMbl MaTepuaibHbIX TOYEK. Bubnunoteka LIOK
MMnynbe cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
nMNynbca. PeakTMBHOE ABVXXeHue
PaboTa 1 MOLLHOCTb CU/b.

16 KnHeTnyeckas aHeprus matepuasibHon Bubnnoteka LLIOK
TOYKMW. Teopema 06 U3MEHEHNN https://m.edsoo.ru/ff0c4502
KMHETWUYECKOIN 3HEprum

17 [MoTeHUManbLHas aHeprus. Bubnnoteka 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

MoTeHUMabHas aHeprus yrnpyro
AePOPMUPOBAHHON MPY>KUHDI.
MoTeHUmanbHasa aHeprus Tena B6an3u
MOBEPXHOCTY 3emMnn

https://m.edsoo.ru/ffOc461a

18

MoTeHUMaNbHbIE N HEMOTEHLMANbHbIE
cunbl. CBsi3b paboThl
HEMOTEHLMANbHBIX CU C M3MEHEHMEM
MEXaHUYECKOI SHEPTUN CUCTEMbI TeN.
3aKOH COXpaHeHUs MeXaHN4ecKol
3Hepruy

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

19

20

NabopaTopHas paboTa
«MccnefoBaHmne CBA3M paboTbl CUSIbI C
N3MEHEHVEM MEXaHNYEeCKON 3Heprmm
Tena Ha NpUMepe pacTsXKeHns
PE3VMHOBOI0 XryTa»

KoHTposibHas paboTa no teme
«KnHemaTuka. AnHamuka. 3akoHbl
COXPaHEHUS B MeXaHMKe»

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€E NOIOXKEHNA MONEKYNAPHO-
KWHETNYECKOI Teopumn. BpoyHOBCKOe
ABvxeHve. Anpdysns

Bubnmnoteka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABVKEHUS 1
B3aMMOJelCTBUSA YaCTuL, BELLeCTBa.
Mogenun CTpoeHus ra3oB, XUAKOCTel
1 TBEPAbIX Tes

23

Macca monekyn. Konmyectso
BellecTBa. [NocToAaHHaa ABoragpo

24

TennoBoe paBHOBecye. TemnepaTtypa
1 eé nsmepeHye. LLIkana Temnepartyp



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

Llenscusa

aeanbHblil ra3 B MKT. OcHOBHOE

Bubnunoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbcontoTHas Temnepartypa kak mepa

26 CpeaHei KNHETUYECKOW 3HEPrnm Bubnmoteka LLOK
[BVXXEHNA MONeKys. YpaBHEHME https://m.edsoo.ru/ff0c511e
MeHgeneeBa-KnaneipoHa

27 3akoH [anbToHa. ["a30Bble 3aKOHbI
NabopaTopHas paboTa

28 «lccneposaHne 3aBUCUMOCTU MEXAY
napamMeTpamu COCTOAHMA
pa3peXxxeHHoro rasa»

29 3onpovecchl B uaeansHOM rase n ux Bubnmoteka LLOK
rpaguyeckoe npeacTaBeHme https://m.edsoo.ru/ff0c570e
BHyTpeHHAA aHeprua
TepMOANHAMNYECKOI CUCTEMBI U

30 Cnoco6bl eé n3meHeHus. KonmyecTso Bubnmnoteka LIOK
TennoTbl 1 paboTta. BHyTpeHHAA https://m.edsoo.ru/ff0c5952
3Heprusa 04HOaTOMHOI0 UaeaNbHOro
rasa

31 Buabl Tennonepegayun bubnnoreka LIOK

https://m.edsoo.ru/ff0c5¢c36
Y[enbHas Tenn0eMKOCTb BeLLecTBa.
32 KonnyecTBo TennoTbl Npu bubnmoreka LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tensonepegade. AfmabartHbI npoLecc

33 MepBbIil 3aKOH TEPMOANHAMUKA U ero Bubnunoteka LIOK
NPUMeHeHNe K n3onpoueccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTmmocTb NpoLeccos B bubnmnoteka LIOK



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
TEPMOUHAMUKM

https://m.edsoo.ru/ff0c6230

MpuHumn geinctems n KM tennoson

Bubnmnoteka LIOK

3 MaLUVHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo v ero KA
37 JKonornyeckvie npobemsl
TENM03HEPreTUKM
38 O6o6watoLmin ypok «MonekynspHas Bubnnoteka LIOK
(hm3mka. OCHOBbI TEPMOANHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTposibHas paboTa no teme
39 «MonekynsapHas @u3nka. OCHOBbI bubnoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEePMOAMHAMUKN
40 Mapoobpa3oBaHme 1N KOHAeHcaLms. Bubnmoteka LLOK
VicnapeHwne 1 KnneHue https://m.edsoo.ru/ff0c63b6
ABCOMTHAA U OTHOCUTE/bHASA
41 B/TAXXHOCTb BO3AyXa. HacbILeHHbII bubnworeia LIOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
Teeppaoe Teno. Kpuctannnyeckme u
42 amopdHble Tena. AHU30TPOMNUSA Bubnmoteka LLOK
CBOWICTB KpUCTanno.. XXunakme https://m.edsoo.ru/ff0c65f0
KpucTtasinbl. CoBpeMeHHble MaTepuaibl
[MnaBneHue n KpucTannsauus.
43 YaenbHaa TennoTa niasieHna bubnmotexa LIOK
' https://m.edso0.ru/ff0c6708
Cybnumauus
Bubnunoteka LIOK
44 YpaBHeHUe TennoBoro 6anaHca
P https://m.edsoo.ru/ff0c6820
45 AneKTpu3auus Ten. dNeKTPUYeCKnii Bubnmoteka LLOK

3apag. [Ba BMAa 3NeKTpUYECKNX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsioB

MPOBOAHUKM, ANANEKTPUKN 1

Bubnunoteka LIOK

4 NMosYyNpPOBOAHNKW. 3aKOH COXPaHEHUSA
6 ONynpoBoA 3aKoH coxpae https://m.edsoo.ru/ffOc6bcc
3MeKTPMYECKOro 3apsaa
B3anmopelicTeue 3apsaoB. 3aKoH
47 KynoHa. To4yeuHblii 3NeKTpuYecKuii bubnuoteka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
HanpsyKeHHOCTb 3M1EKTPUYECKOr0
48 nong. MNpuHUMn cynepnosnuymm Bubnmoteka LLOK
ANEKTPUYECKUX NoNei. Jinnum https://m.edsoo.ru/ff0c6df2
HaNPS>KEHHOCTY
PaboTa cun 31eKTpoCcTaTUYeCKOro
49 rnons. MNoteHuuan. Pa3HOCTb Bubnuoteka LIOK
' Hnan. https://m.edso0.ru/ff0c6f00
noTeHuunanos
MPOBOAHWKN N ON3NEKTPUKU B
50 SHZKT pIOCTaTVIH::)KOM noze bubnuoteka LIOK
P ' https://m.edsoo.ru/ff0c7018
[nanekTpuyeckas NpoHNLAEMOCTb
. Bubnnoteka LIOK
51 ANeKTPoeEMKOCTb. KOHAEHCATO
P A P https://m.edsoo.ru/ff0c7126
ANEKTPOEMKOCTb N/IOCKOT0
52 KOHAEHCaTOpa. QHEPrust 3apsXKeHHoro bubnuoteka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJeHcaTopa
53 NabopaTopHas pa6ota W3mepeHune
3/1IEKTPOEMKOCTM KOHAeHcaTopa
MpVHUMN 4eNCTBMS Y NPUMEHEHWE
54 KOH/leHCATOPOB, KOMMPOBa/lbHOr0

annaparta, CTpy/HOro nNpuHTEpa.
neKTpocTaThyYecKas 3allumTa.



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

3asemneHne aNeKTPonprUGopPoB

55

DNEKTPUYECKMNIA TOK, YC/IOBUS €ro
CyLLEECTBOBaHUSA. MOCTOAHHBIN TOK.
Cwuna Toka. Hanps»keHwe.
ConpoTtmeneHue. 3akoH Oma ans
yyacTka Lenm

56

MocnenoBaTenbHoe, NapannenbHoe,
CMeLLaHHOe COeIMHEHNe
MPOBOAHMKOB. JlabopaTopHas pa6oTa
«/3yyeHne CMeLLaHHOr0 CoeJUHEHNS
Pe3nNCTOpPOB»

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

57

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTO
ToKa. 3aKoH [xoyna-SleHua

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

58

3akoH Oma An14 NoMHOM (3aMKHYTON)
3NeKTPUYECKoN Lenun. KopoTtkoe
3amMblKaHve. JlabopatopHas paboTa
«3mepeHne 34C NCTOUHNKA TOKaA U
€ro BHYTPEHHEro COnpoTUB/IEHNSA»

Bubnmoteka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTPOHHas NPOBOANMOCTb TBEPLAbIX
MeTa/1/10B. 3aBUCUMOCTb
COMPOTUB/IEHNSA METAINIOB OT
Temnepatypbl. CBEPXNPOBOANMOCTb

60

DNeKTPUYECKMIA TOK B BaKyyMe.
CBOICTBA 3/1EKTPOHHbIX MYYKOB

61

MonynpoBOAHWKM, X COBCTBEHHASA U

npvMecHas nposoauMocTb. CBoliCTBa
p—n-nepexoga. MonynpoBoAHNKOBbIE
npuoopsbl

Bubnmoteka LIOK
https://m.edsoo.ru/ff0Oc84ae



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

DNeKTPUYECKMIA TOK B pacTBOpax u

pacnnaBax 3/1eKTPO/IUTOB. Bubnmoteka LLOK

62 1
DNeKTPONUTUYeCKas guccoLmauns. https://m.edsoo.ru/ff0c82ba
AneKkTponun3
DNEKTPUYECKMNIA TOK B rasax.

63 CamocToATeNbHbIN U 1 Bubnmoteka LLOK
HecaMoCTOATE/IbHbIV paspsas. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AneKTpryecKme nNpuoopsbI 1

64 YCTPOMCTBA W UX NPaKTUYeCcKoe 1 Bubnmoteka LLOK
nprvMeHeHwue. lNpaBnna TEXHUKN https://m.edsoo.ru/ffOc86fc
6e3onacHoCT

65 O606LLaroLL 1A YPOK 1 Bubnmnoteka LIOK
«QNEKTPOANHAMMUKA https://m.edsoo.ru/ff0c88be
KoHTposibHas paboTa no teme
«QnekTpocTatnka. MocTosAHHbIN Bubnmoteka LLOK

66 o 1
3NEeKTPUYeCKnM TOK. TOKKN B https://m.edsoo.ru/ff0c8a8a
pasNYHbIX cpefax»

67 Pe3epBHbIil ypoK. KOHTpObHast 1 Bubnmoteka LLOK
paboTa no TeMe 3INeKTpoLMHaMUKa https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbI YpoK. O6006LatoLLMiA YPOK 1 Bubnmnoteka LIOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLLEE KOJIMYECTBO YACOB INO 68

NMPOrPAMME



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

KoanuectBo yacos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue il:;:eﬂnﬂ :)Ig;)l:ll;((:l:}:feﬂbﬂble
padoThI padoThI pecypesi
MocTOAHHbIE MarHUTLI U NX
B3aumogeincTeme. MarH1THoe nore. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMW. JTUHUN https://m.edsoo0.ru/ff0c9778
MarHUTHON MHAYKUMK
MarHvuTHoe none NPOBOLHUKA C
TOKOM. OnbIT 3pcTesa. Bubnuoteka LLOK
o 1
B3anmogencTsne NpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
NNabopaTopHas paboTa «/3yyeHne 1 1 bnonmoteka LIOK
MarHUTHOI0 NosA KaTyLlKn C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOro Moss Ha
NpoBOAHUK ¢ ToKOM. Cuna Amnepa.
NabopaTopHas paboTa 1 1 bubnunoteka LIOK
«MccnefoBaHune aeiicTBms https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOIO0 MarH1Ta Ha pamKy C
TOKOM>»
[JelicTBre MarHUTHOro Nosis Ha
LBUKYLLYHOCA 3apsXXeHHYH0 YacTuLy. 1 bubnunoteka LIOK
Cwvna JlopeHua. PaboTa cusbl https://m.edsoo.ru/ff0c9df4
JopeHua
ANeKTpoMarHUTHas NHAYKLMSA. MoToK
BeKTOpa MarHUTHOM uHaykumn. 34C 1
WHAYKUMW. 3aKOH 31eKTPOMarHATHOM



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

nHAyKumn dapages

JNabopatopHas paboTa
«/ccnepoBaHve ABneHNs
3N1EKTPOMArHUTHON NHAYKLMN»

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

VHOYKTUBHOCTb. fBNeHne
camonHaykumn. 34C caMONHAYKLMN.
JHeprua MarHUTHOrO NONS KaTYLUKM C
TOKOM. O/IEKTPOMarH1UTHOE nosne

bubnunoteka LIOK
https://m.edsoo.ru/ff0ca600

TeXHUYECKMe YCTPOINCTBA U UX
MPUMEHeHNe: NOCTOSHHbIE MarHWTbl,
3NEKTPOMArHUTbI, 3NEKTPOBUIaTeb,
YCKOPWTENIN 3N1EMEHTAPHbIX YacTUL,
VHAYKLVOHHAs Neyb

10

O6o6waroLmin ypok «MarHmTHoe
none. dNeKTpoMarHUTHas MHAYKLMS»

bnonmoteka LIOK
https://m.edsoo.ru/ffOcab82

11

12

KoHTponbHas paboTta no Teme
«MarHuTHoe none.
DNeKTpoMarHNUTHas NHAYKLNA»

CB06OAHbIE MEXAHNYECKME
KonebaHus. MapmMoHMYecKme
KonebaHusi. YpaBHeHuWe
rapMOHMNYECKUX KONebaHWiA.
MpeBpaLleHne 3Heprmm

bubnunoteka LIOK
https://m.edsoo.ru/ffOcad58

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

13

JNabopaTopHas paboTa
«/ccnepoBaHme 3aBUCUMOCTU
nepvoga mMasblX KonebaHui rpysa Ha
HUTW OT A/IMHBI HUTW 1 MacCbl rpy3a»

14

Kone6atenbHblin KOHTYP. CBO6GOAHbIE

bubnunoteka LIOK
https://m.edsoo.ru/ff0cb820



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

3NeKTPOMarHuTHble KonebaHus B
naeanbHOM KonebatelbHOM KOHTYpE.
AHanoruns Mexkay MexaHnm4ecknumm v
3MeKTPOMarHMTHbIMK KonebaHUAMM

15

®opmyna TomcoHa. 3aKoH
COXPaHeHusa 3Hepruv B naeasbHOM
KonebaTeslbHOM KOHTYpe

bubnunoteka LIOK
https://m.edsoo.ru/ffOcb9c4

16

NpeacTaBneHne o 3aTyxaroLmx
KonebaHusX. BbIHY>XeHHbIe
MexaHu4eckme KonebaHus. Pe3oHaHc.
BbIHYX/EHHbIE 3/1IEKTPOMArH1UTHbIe
KonebaHus

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

17

MepeMeHHbI TOK. CUHYCOMAAbHbIN
nepemMeHHbI TOK. MOLWHOCTb
nepeMeHHOro Toka. AMNINTYAHOE U
[eACTBYHOLLEE 3HAYEHME CU/Tbl TOKA U
HanpPsHKEHNS

bubnunoteka LIOK
https://m.edsoo.ru/ffOcbd34

18

TpaHcgopmatop. Mpon3BoAcTBo,
nepegava v notpebneHuve
3NEeKTPUYECKON 3HePrum

19

YCTPOCTBO U NPaKTUYECKOe
NPYMEHEHNE 3M1IEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro ToKa,
NVHWUIA 3neKTponepesay

bnbnmoteka LIOK
https://m.edsoo.ru/ff0cc324

20

3KONOrMyecKme pucku npu
MPOU3BOLCTBE 3N1EKTPOIHEPTUN.
KynbTypa ncnonb3osaHus
3N1eKTPO3HEPT MM B NOBCEAHEBHOM
XN3HU



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

MexaHunyecKue BOJHbI, YC0BUA
pacnipoctpaHeHus. MNepuoa. CKopocTb

bubnunoteka LIOK

21
pacnpocTpaHeHus N A/MHA BOJHbI. https://m.edsoo.ru/ff0ccab4
MonepeyHble 1 NPOAO/bHBIE BOSHbI
29 3BYK. CKOpOCTb 3BYKa. [ pOMKOCTb bubnunoteka LIOK
3ByKa. BbicoTa ToHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
SNeKTPOMarHUTHbIE BOMHbI, NX
23 CBOWCTBA 1 CKOPOCTb. LLIkana bubnmoteka LIOK
i https://m.edsoo.ru/ffOccfe0
3/1EKTPOMArHUTHbIX BOJH
MpUHLMNbI pagnocBasn 1
24 TenesuaeHusa. PasButme cpeacTs
cBA3n. Pagronokauus
25 KoHTposbHas pabota «KonebaHus v bubnunoteka LIOK
BOJ/IHbI» https://m.edsoo.ru/ff0cc6f8
MpsMONnHENHOe pacnpocTpaHeHme
26 cBeTa B OJHOPOAHOW cpefe. Bubnmoteka LLOK
ToueyHbI UICTOYHUK cBeTa. Jyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHusa ceeTa. NocTpoeHwme bubmmoreka LIOK
P . P https://m.edsoo.ru/ffOcd4e0
N306paXxeHNI B MI0CKOM 3epKasie
MpenomneHwve ceeTa. MNonHoe
28 BHYTpPEHHee oTpaxeHwe. MNpesenbHbIi Bubnmoteka LLOK
Yro/1 NO/IHOr0 BHYTPEHHEr 0 https://m.edsoo.ru/ffOcd7f6
OTpaXXeHUs
29 JNabopatopHas paboTa «M3mepeHue bubnunoteka LIOK
nokasaTesia NpPenoMIeHNs CTeKa» https://m.edsoo.ru/ff0cd67a
130 JTnH3bl. MocTpoeHne n306paXkeHnin B bubnunoteka LIOK



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 TOHKOI NNH3bI.
YBennyeHue nNH3bI

https://m.edsoo.ru/ffOcddle

NabopatopHas paboTta

31 «lccnegoBaHme CBOMCTB
N306paXKEHNI B INH3AX»
[ncnepcus ceeta. CNoXHbIV cocTaB
39 6enoro ceeta. LigeT. JTabopaTopHas
paboTa «HabnogeHve gucnepcum
cBeTa»
MHTepepeHums ceeTa. Audpakums Bubnnoteka LLOK
33 X
ceeTa. npaKkuymoHHas peLueTka https://m.edsoo.ru/ffOced22
MonepeyHOCTb CBETOBbLIX BOJIH. Bubnmoteka LLOK
34
Monsapunsaumsa ceeta https://m.edsoo.ru/ff0cf02e
35 OnTnyeckme NpnbopPbI U YCTPOICTBA U
YCNoBusA UxX 6e30MacHOro NpUMeHeHUs
I"paHnUbl MPUMEHMMOCTH
36 K/lacCUyeCKoil MexaHuKu. MocTynartol bubnunoteka LIOK
crneymnanbHon Teopmn https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTH
OTHOCUTENBHOCTb OLHOBPEMEHHOCTMU.
37 3amep/ieHVe BPeMeHN 1 COKpalLeHne bubnmoteka LIOK
https://m.edsoo.ru/ff0cfad2
LNVHBI
SHEPrus 1 UMNyNbC PeNnsTUBUCTCKOM
38 ‘-IaCTrI)/ILLbI CBﬂsbyl\nacfbl C 3Heprven n bubmmoreka LIOK
' https://m.edsoo.ru/ffOcfc68
NMMYNIbCOM. DHeprus nokos
KoHTposibHas paboTta «OnTuka.
o bubnunoteka LIOK
39 OcHOBbI cneyunansHoOM Teopun

OTHOCUTENIbHOCTU»

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

@®OoTOHbI. Popmyna lMNnaHka. AHepruns

Bubnunoteka LIOK

40
1 UMMYNbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITUE N UCCNefoBaHMe
41 cbOTgsq)(peKTa Onlebl AT bubnuoreka LIOK
' o https://m.edsoo.ru/ffOcffc4
CrtonetoBa
3aKkoHbI poTo3apdrekTa. YpaBHeHMe
42 3I7IHLIJTe§I)Ha nq;qoopomaq)qgema bubnmoreka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHasa rpaHuua» poToadgekra
[JasneHne ceeta. OnbIThl 1. H.
43 NebeneBa. XrMmnyeckoe AeicTBme bubnmoreka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHNYecKue ycTpoincTsea u
NPaKTUYecKoe NpUMeHeHwe:
44
(hOoTO3/1EMEHT, POTOAATUMK,
CONHeYHan 6aTapes, CBETOAMOL
45 PelueHure 3afa4y no Teme «3N1IEMEHTI Bubnmoteka LLOK
KBaHTOBOW OMTUKM» https://m.edsoo.ru/ff0d0302
Mogens aToma TomcoHa. OnbIThbI
46 Pe3sepopa no paccesHMIO O-4acTuy, bubnmorexa LIOK
' https://m.edsoo.ru/ff0d091a
lNnaHeTapHaa Mogens aToMa
bubnunoteka LIOK
47 Moctynare! bopa https://m.edsoo.ru/ff0d0Oafa
3nyyeHve 1 nornoweHve (poToHOB
48 n V|3|/1e exone aTOM:J'C 0 ngro OBHS bubmmoreka LIOK
P PEXOR o A w https://m.edsoo.ru/ff0dOafa
3Heprumn Ha Apyroun. Buabl cnekTpos
BosiHoBbIe cBOMCTBA YacTuL,. BosHbI
o bubnunoteka LIOK
49 Je bpounnsa. KopnycKynsapHo-

BO/IHOBOIA Ayanuam. CrOHTaHHOE M

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
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BbIHY)>XEHHOE N3NTYYEHNE

50

OTKpbITUE pagnoakTMBHOCTU. OnNbITbI

Peseptopa no onpeaeneHnto coctasa

paanoaKTUBHOIO N3Ny4YeHUA

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

51

CsoiicTBa anbha-, 6eTa-, ramma-
n3nyyeHusa. BnmaHne
PagnoaKTUBHOCTU Ha XXMBble
opraHu3mbl

52

OTKpbITVE NPOTOHA U HEATPOHA.
M3oTonbl. Anbha-pacnag.
SNEeKTPOHHbIN U NO3UTPOHHBIA 6eTa-
pacnag. 'amMma-n3nyyeHue

bubnunoteka LIOK
https://m.edsoo.ru/ff0d1162

53

SHeprua cBA3W HYKNOHOB B Afpe.
AnepHble peakunn. AaepHbIi
peakTop. Mpo6siemMbl, NEPCNEKTUBBI,
3KONOrMYeCcKme acnekTbl SAepHON
3HepreTukm

bubnunoteka LIOK
https://m.edsoo.ru/ff0d1356

54

AnemeHTapHble YacTuLbl. OTKpbITHE
nosunTpoHa. MeToabl HabroLeHVS U
perncTpaumm anemMeHTapHbIX YacTULL.
Kpyrnbiin cton «®yHaaMeHTa/IbHbIe
B3aVMOAeNCTBMA. EANHCTBO
(hr3nMyecKoli KapTHbI M1pax

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

55

Bua 3Be3gHoro Heba. Co3esaus,
ApKue 3B€3Abl, NNaHeTbl, UX BUANMOE
ABvkeHve. ConHeyHas cuctema

56

ConHue. ConHeyHas aKTUBHOCTD.
NcTouHMK sHeprumn ConHua n 38e34



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

57

3BE3/1bl, UX OCHOBHbIE
XapaKTePUCTUKU. 3B&3/1bl TNTaBHOIA
nocnefoBaTelbHOCTU. BHYTpeHHee
cTpoeHue 38&34. CoBpeMEHHbIe
npeACcTaBNeHns 0 NPOUCXOXKAEHUN 1
aBonouum ConHua 1 38e3q

58

MreuHblid MyTb — Halwa ManakTmka.
MonoxkeHune n apm>xeHne ConHLa B
ranakTuke. ManakTuku. YepHsble
AbIpbl B A4pax ranaktmk

59

BceneHHas. PasberaHue ranakTuk.
Teopunsa BobLLOro B3pbIBa.
PennkKToBOE 13Ny4YeHue.
MeTaranakTtunka

60

HepeLueHHble NPo6/1eMbl aCTPOHOMMY

61

KoHTponbHas paboTa «3/1eMeHThbI
aCTPOHOMUU N aCTPOU3NKIN»

62

O6o6wWatoLLmii ypoK. Ponb h3nKn 1
acTPOHOMUY B 3KOHOMUYECKOW,
TEXHO/OrMYECKOW, COLManbHO 1
3TUYECKOIA Chepax AesTeNbHOCTM
yenioBeka

63

O60o6LwaroLmin ypok. Ponb 1 MecTo
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOIA Hay4YHOW KapTuHe Mupa

64

O6o6waroLLmin ypoK. Ponb
(h1M3MYeCKoi Teopmmn B (HOPMMPOBAHNN
npeaCcTaBNeHUIn O PU3NYECKOIA
KapTvHe Mupa




O6o6LwatoLmin ypok. Mecto
(hr31YeCcKol KapTUHBI MMpa B 00LLEM

65 pALY COBPEMEHHbIX eCTECTBEHHO- 1
Hay4HbIX NpeACTaBNEHUIA O Npupoae

66 Pe3epBHbI YpOK. MarHuTHoe nore. 1
DNeKTpoMarHUTHasa MHAYKLMSA
Pe3epBHblil ypoK. OnTrnka. OCHOBbI

67 crneymnanbHon Teopun 1
OTHOCUTE/NIbHOCTH
Pe3epHblIii ypoK. KBaHTOBas thm3mKa.

68 3ﬂel\fl)eHTbl>;lrz3TpOHOMI/ll/l n ! 1 bubnmorexa LIOK

https://m.edso0.ru/ff0d1784
acTpousnku
OBLUEE KOJTMYECTBO YACOB INO 68

NMPOrPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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