MUWHHUCTEPCTBO NPOCBEIIEHUA POCCUIICKOM ®EJIEPAIIIN

MunucreperBo oopasoBanus beiropoackou odiactu
Yupasiienue oopazosanusi HoB00CK0/J1bCKOI0 ropoacKoro oKkpyra

MBOY «I'imnanoBckasa COI»

PACCMOTPEHO COINACOBAHO YTBEPXAEHO
Ha 3acefjaHun 3amecTuTeNb aupekTopa Vo gupektopa
negarormnyeckoro coeeta MBOY « [[IMHHOBCKaA MBOY « ['NnHHOBCKasA
COoLl» COoL»
MpoTokon Ne .M. KasaHueBa H.A.CTebnes
2024r
oT 2024r Mpukas Ne
oT 2024r
PABOYASI ITIPOIT'PAMMA

(ID 5359915)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

ana obyyvarowmxcs 10-11 knaccos






MNOACHUTEJIBHASA 3AIIMCKA

MporpamMma no um3mke 6a30BOr0 YPOBHS Ha YPOBHe cpefHero o6uiero obpasoBaHus
paspaboTaHa Ha OCHOBE MOMIOXKEHWIA W TpPebOBaHWA K pesynbTaTaM OCBOEHUS OCHOBHOM
o6pasoBaTeNlbHOM nNporpammbl, MpeacTaBneHHbiX B PrOC COO, a Takke C Y4E€TOM
(befilepanibHOM paboyeli nporpaMmbl BOCMUTAHUA WM KOHUENUMW npenojasaHns y4ebHOro
npegmeta «®du3nka» B 06pasoBaTefibHbIX — OpraHusaumsax Poccuiickon  ®depgepauum,
peann3yroLLMX OCHOBHbIe 06pa3oBaTe/ibHble NPOrpaMmbl.

CofepxxaHne mnporpaMMbl Mo (PU3MKe Hanpas/feHO Ha (hOpMMpOBaHWE eCcTeCTBEHHO-
Hay4YHOW KapTuHbl Mupa obydatowimxca 10-11 knaccos npu 06y4veHUn mx gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AeATeIbHOCTHOrO noaxoga. MporpamMma no gursvike COOTBETCTBYET
Tpe6oBaHmsiM ®IrOC COO K nnaHMpyembIM JIMYHOCTHBLIM, NPEAMETHLIM WU MeTanpeaMeTHbIM
pesynbTaTtaM 06y4eHUs, a TaKkkKe Y4MTblBaeT HeOOXOAMMOCTb peanu3aunn MeXnpeameTHbIX
CBS3e (DM3MKM C eCTeCTBEHHO-Hay4HbIMW Y4ebHbIMM npegMeTamn. B Hell onpegenstoTcs
OCHOBHbIE LieIn M3y4YeHnUs (PU3VKM Ha YpOBHE CpeaHero o6bLuero obpas3oBaHus, niaHWpyeMble
pesynbTaTbl OCBOEHUS Kypca (U3MKW: JINYHOCTHblE, MeTarnpeaMeTHble, MpeaMeTHble (Ha
6a30BOM YpOBHe).

MporpaMma no (Yn3nKe BK/IKOYaeT:

e NJaHMpyeMble pe3y/nbTaTbl 0OCBOEHMS Kypca (M3NKM Ha 6a30BOM YPOBHe, B TOM YuC/e

npeAMeTHbIe pe3ynbTaTbl M0 rogam o0by4veHus;

e CoAepXKaHue y4yebHoro npeameTa «dusnka» no rogam 0oy4yeHus.

Pun3mKa Kak Hayka 0 Hanbosnee 06LLMX 3aKOHAX MPUPOZbI, BLICTYMas B KayecTse y4ebHOro
npeagMeTa B LUKOME, BHOCUT CYLLECTBEHHbI BK/AZ B CUCTEMY 3HAHWIN 06 OKpY>XKatoLleM Mupe.
LLIKONbHBLIA KypC (M3MKM — CUCTEMOOOPA3YHOLMIA AN eCTeCTBEHHO-HAYYHbIX Y4eOHbIX
npesMeToB, NOCKO/bKY (PU3NYECKME 3aKOHbI /IEXAT B OCHOBE NPOLIECCOB U ABMEHUI, N3YyYaeMbIX
XUMUeR, bronorueid, GU3nNYecKoin reorpagmein n actpoHommeid. Vicnonb3oBaHue M aKTUBHOE
NpYMeHeHVe (PU3NYECKUX 3HAHWIA OnpefenseT XapakTep W pa3BuUTWE Pa3HOOOpa3HbIX
TEXHONOIMMIA B C(epe 3HEPreTUKW, TPaAHCMOPTa, OCBOEHUS KOCMOCA, MOMYYEHWUS HOBbIX
MaTepuanoB € 3afaHHbIMU CBONCTBaMU U ApYyrux. M13ydeHne @usnky BHOCUT OCHOBHOW BKNaf B
(hopmmpoBaHMe eCTECTBEHHO-HaYYHON KapTvHbI MUpa 06y4aroLmxcs, B JOPMMPOBaHMe YMEHWIA
NMPUMEHATb HAayYHbIA METOA NO3HAHWS NPW BbINMOMHEHUN UMW YYEOHBIX UCCNeL0BaHWIA.

B ocHOBY Kypca (hM3nKun s ypoBHSA cpefHero obuiero 06pasoBaHus NOMOXEH P NAEN,
KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLMMNbI ero NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C Hell KypC SBSETCA IOMMYECKM 3aBEPLUEHHBIM, OH
COLEPXXUT MaTepuan 13 BCeX pasfenioB (PU3MKK, BKIOYAET Kak BOMPOChI KIaCcCUYECKON, Tak U
COBPEMEHHO (DU3NKMN.

Hoes cenepanuzayuu. B COOTBETCTBUM C HE MaTepuan Kypca (hm3nkn 06beMHEH BOKPYT
(hm3nuecknx Teopuid. Bepywum B Kypce sBnseTcs (hopMUpoBaHME NpeACTaBNeHWIn o
CTPYKTYPHbIX YPOBHSAX MaTepuu, BELLLECTBE W MOJIe.

Hoes cymanumapuzayuu. EE peannsaumsa npegnonaraeT UCNonb30BaHMUE ryMaHUTapHOro
noTeHLMana (PU3NYECKON HayKun, OCMbIC/IEHWE CBA3N Pa3BUTUA (IN3MKM C Pa3BUTMEM OOLLIECTBA,
a TaKXXe C MMPOBO33PEHYECKMU, HPABCTBEHHLIMW 1 3KO/IOTMYECKMMMN NPobaemamu.

Hoes npuknaonoii nanpasnennocmu. Kypc pu3snky npegnonaraet 3HaKOMCTBO C LUMPOKUM
KPYroM TEXHUYECKNX N TEXHOMOMMYECKUX NPUTOXKEHNI N3YHEHHBIX TEOPUIA N 3aKOHOB.

Hoes sxonocuzayuu pean3yetcs MNOCPEACTBOM BBELEHWS 3/EMEHTOB COfepXaHus,
MOCBALEHHbIX 3KOMOMMYeckKuMm npobsemaM COBPEMEHHOCTW, KOTOpble CBA3aHbl C pasBUTUEM



TEXHVKM 1 TEXHOMOMNIA, a TakXKe 06CYXXAeHUs Npo6/ieM paLmoHaibHOMo NPUPOA0MNO0/b30BaHNSA U
9KO/I0rnyeckor 6e3onacHoCTK.

CTepXHeBbIMU 3/ileMeHTamMy Kypca (M3NKM Ha YpOBHe cpefHero obuiero obpasoBaHus
ABNAOTCA (m3ndeckne Teopun (hopmmpoBaHMe MNPeLCTaBNeHUIn O CTPYKTYpe MOCTPOEHUs
(hn3nyeckor Teopuu, PoNM (PyHAAMEHTaNbHbIX 3aKOHOB WM MPUHLMMNOB B COBPEMEHHbIX
NpeAcTaBneHnax 0 Npupofe, rpaHuLax NPUMEHMMOCTU TEOPWI, A1 OMUCAHUA eCTECTBEHHO-
HaYUHbIX SB/IEHWI W MPOLLECCOB).

CUCTEMHO-LeATeNbHOCTHBIV MOAX0S, B Kypce (PU3NKN peann3yeTca Npexzae BCero 3a CUéT
OpraHM3aummn aKCnepuMeHTa/IbHON AeATeNbHOCTM 0byvatowmxces. [na 6a30BOro ypoBHA Kypca
(PM3NKN — 3TO UCMO/b30BaHNE CUCTEMbI (PPOHTA/IbHBIX KPaTKOBPEMEHHBIX 3KCMEPVMEHTOB W
nabopaTopHbIX paboT, KOTopble B MporpaMme Mo ¢usnke 06beAMHEeHbl B O6LLMIA CMMCOK
YUYEHMYECKMX NPaKTUYecKMX paboT. BblgeneHne B yKa3aHHOM MepeyHe nabopaTopHbIX paboT,
MPOBOAUMBIX [A/11 KOHTPONS U OLEHKM, OCYLLECTB/ISETCA Yy4yacTHMKamMu 06pa3oBaTesibHOro
rnpoLiecca Ucxoas u3 0CoO6eHHOCTEN NNaHMPOBaHWSA U OCHALLeHWs KabuHeTa u3nkun. Mpn aTom
obecreymBaeTcs OBMafeHVe 00yYaloLLMMUCA YMEHUAMU MPOBOAUTL KOCBEHHbIE WM3MEpeHUs,
nccnefoBaHns 3aBUCUMOCTEA (PU3NYECKMX BEIMYMH WM MOCTAHOBKY OMbITOB MO MPOBEPKE
NPes/IOKEHHbIX TUMOTES.

BonbLioe BHMMaHVE YOENAETCA PeLleHnIo PaCYETHBIX U KayYeCTBeHHbIX 3aaad. [pu 3Tom
[/ paCUETHbIX 3aa4 NPUOPUTETOM ABNAKOTCA 3aaum C IBHO 3afaHHON (M31YECKON MOLENbIO,
MO3BONAIOLME MPUMEHSATL M3YYeHHble 3aKOHbl M 3aKOHOMEPHOCTM KaK W3 OAHOro paspena
Kypca, Tak ¥ UHTErpupys 3HaHus 13 pasHbiX pas3fenos. [ KaYeCTBEeHHbIX 3a4a4 NPYopUTETOM
ABNAOTCA 3afaHNA Ha OOBACHEHWME MNPOTEKaHUA (U3NYECKUX SBMNEHUA W MNPOLECCOB B
OKpYXatoLLel XunsHu, Tpebytowme Bblbopa (M3MYECKO Mogenu ANA CUTyaumu NpakTuKo-
OPWEHTNPOBAHHOIO XapakTepa.

B cootBetcTBUM C TpeboBaHMsMM DPIOC COO K MmaTepuasibHO-TEXHUYECKOMY
obecrieyeHnto y4e6HOro npouecca 6a30Bbli YPOBEHb Kypca (WM3UKM Ha YPOBHE CpedHero
o6LLero obpasoBaHMs LO/MKEH M3y4aTbCA B YC/IOBUAX MPEAMETHOr0 KabuHeTa (IM3UKU WK B
YCNOBUAX UHTETPMPOBAHHOIO KabuHeTa NpeamMeToB eCTeCTBEHHO-HAYUYHOMo UuKia. B KabuHete
(h13NKKN JOMKHO ObITb HEO6XOAUMOE NabopaTopHOe 060pyA0BaHME [/15 BbINOHEHUA YKa3aHHbIX
B MporpaMme no (M3MKe YYEHWYECKMX MpaKTUyeCKMx paboT M [AeMOHCTPaLMOHHOe
obopypaoBaHme.

[leMOHCTpaumMoHHoe 060pyaoBaHNe (OpPMUPYETCA B COOTBETCTBUM C  MPUHLMNOM
MVHUMa/IbHOW [OCTaTOMHOCTM M 06ecrneymBaeT MOCTAHOBKY MEPeYnC/IEHHbIX B MporpaMmMe no
(h13nKe KHOYEBLIX [AEMOHCTpaLMiA Ans UCCNefoBaHUA WU3yvaeMblX SBMEHWA W MNPOLECCOB,
AMMMPUYECKMX N (DYHAAMEHTA/IbHBIX 3aKOHOB, MX TEXHUYECKMX NPUMEHEHIA.

NabopatopHoe 060pyaoBaHWe A1 YHEHUYECKMX MPaKTUYeCKUX paboT (opmupyeTcs B
BUAE TeMaTUYeCKMX KOMIMIEKTOB M 06ecneymBaeTca B pacyéTe OAHOr0 KOMIJIEKTA Ha [ABYX
obyyarowmxca. TemMaTUyecknMe KOMIMIEKTbI 1a60paTOpHOro 0060pYyAOBaHWUSA [O/KHbI  ObITh
MOCTPOEHbl Ha KOMIM/IEKCHOM WCMO/b30BaHUN aHAIOrOBbIX U LM(POBLIX MPMOOPOB, a Takxe
KOMMbIOTEPHbIX M3MEPUTENBHBIX CUCTEM B BUJE LMPPOBLIX 1abopaTopuil.

OCHOBHbIMM LLeIIMU U3y4eHUs PU3nKK B 06LLeM 06pa3oBaHNM ABNAIOTCA:

e (opmMMpOBaHMe WHTepeca W CTPEMIEHMS 06Y4YaloWMXCA K Hay4yHOMY W3Yy4YeHUto

MPUpPOLbIl, Pa3BUTUE UX UHTENNIEKTYa/IbHbIX U TBOPYECKUX CNOCOOHOCTEN;
e pa3BWTUE MNPeLCTaB/ieHWn O Hay4yHOM MeTofe MOo3HaHWd W (hopMMpOoBaHue
MCCMef0BaTe/IbCKOMO OTHOLLEHNSA K OKPYXatoLMM ABIEHUAM;



(hopmMMpOBaHME Hay4YHOro MIPOBO33PEHMS KaK pe3yribTaTa U3yUeHnst OCHOB CTPOEHUS
MaTepun 1 (yHAaMeHTa/IbHbIX 3aKOHOB (IU3UKMK;

(hopMUpPOBaHME YMEHUIA 0GBACHATL SBNEHMS C UCMONb30BaHNEM (DU3NUECKNX 3HAHWIA 1
Hay4HbIX [10Ka3aTe/NbCTB;

(hopMMpOBaHMe NPeACTaBEHNIA 0 ponu (U3NKK ANs PasBUTUS APYTMX eCTECTBEHHbIX
HayK, TEXHVKW 1 TEXHOMOT WA

[lOCTUXKEHVE 3TUX Lieneli 06ecneunBaeTcs peLleHreM CreytoLlimx 3afad B MpoLecce
M3yueHmns Kypca hn3MKU Ha YPOBHE CpeiHEro 06LLEero 06pa3oBaHUs:

NnprobpeTeHre CUCTEMbI 3HaHUA 06 O6LLUMX (PU3NYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TeopusixX, BKNKOYas MeXaHUKY, MONEKYNAPHYHO PU3NKY, 3N1eKTPOANHAMUKY, KBaHTOBYHO
(PU3NKY 1 3N1EMEHTbI aCTPOQPU3NKN;

(hopMypoBaHVe YMEHWIA NPUMEHSTb TEOPETMYECKMe 3HaHUA AN O06bACHEeHUs
(U3MYECKUX SABMEHWIA B NPUPOAe W A/ NPUHATUA MNPaKTUYECKUX pelleHunid B
MOBCEAHEBHOW XWN3HW;

OCBOEHMEe Croco60B peLUEHUS PasNMYHbIX 33fay C ABHO 3afaHHOW (h13MNYECKON
MOZLenbto, 3afa4, noapasymeBatoOLMX CaMOCTOATE/IbHOE CO3faHue  (DU3NYeCKOM
MOZeNu, afieKBaTHOM YCNOBUAM 3afauu;

MOHUMaHWe (U3NYECKUX OCHOB W MPUHLMNOB AENCTBUA TEXHWUYECKUX YCTPONCTB ”
TEXHOMOMMYECKMX NPOLECCOB, UX BNNSHUS HA OKPY)XXatOLLYHO Cpesy;

OB/afieHNe MeToLamMn CaMOCTOSATE/IbHOrO NJIaHMPOBaHWUSA U MPOBeSEeHNA PU3NYECKMX
9KCMEPUMEHTOB, aHa/M3a W WHTepnpeTauuyv  WHGopmauun,  onpegeneHus
[0CTOBEPHOCTM MOMYYEHHOTO Pe3ynbTara;

cO3faHue YCnoBuii Ana pasBuUTUS YMeHUIA NPOEKTHO-UCCNeA0BaTeIbCKOMN, TBOPYECKOIA
[eATeNbHOCTH.

Ha n3yuyeHve (m3nkn (6a30Bblii YPOBEHb) Ha YPOBHE CpeAHero o6uiero obpasoBaHus
otBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Hefento), B 11 knacce — 68 yacoB (2
yaca B HeenNto).

Mpepnaraemblii B nporpaMme no gu3nke nepeveHb 1abopaTopHbIX U NPaKTUYECKMX paboT
ABNAETCA PEKOMEH[OBaHHbIM, y4uTenb [enaeT Bblbop MNpoBeAeHUs nabopaToOpHbIX PaboT K
OMbITOB C YY4ETOM MHAMBUAYaNbHbBIX 0COOEHHOCTEN 06YYatOLLNXCS.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®dun3nkKa — Hayka 0 npupofe. HayuyHble METOAbl MO3HAHWA OKpYXKatollero mupa. Posnb
3KCMepuMeHTa 1 TeOPUN B NPOLECCe MO3HaHUA MPUPOLbI. IKCNEPUMEHT B (IU3MKE.
MopenvpoBaHune OM3NYECKUX SBNEHUIA 1 MPoLeccoB. HayuHble runoTesbl. ®usnyeckme
3aKOHbI 1 TEOPUWN. rpaHVILLbI NMPUMEHNMOCTH (*)VISVI‘-IeCKVIX 3aKOHOB. |_|pl/IHLI,VIH COOTBETCTBUA.
Ponb M MeCTo (M3UKM B (POPMMPOBAHMN COBPEMEHHON Hay4yHON KapTWHbI MUpa, B
NPaKTUYECKOW AeATeNbHOCTM NIOAEN.
Jlemoncmpayuu
AHanoroBble 1 LMGPOBbIE N3MEPUTENbHbIE NPUOOPbI, KOMMNbIOTEPHbIE AATUNKN.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnyeckoe [fBuXeHue. OTHOCUTE/IBHOCTb MEXaHWUYecKoro [AsukeHusd. Cucrtema
oTcuyéTa. TpaeKkTopus.

[MepemellieHMe, CKOPOCTb (CpefHsss CKOPOCTb, MrHOBEHHas CKOPOCTb) W YCKOpeHue
MaTepuanbHON TOYKM, UX MPOEKLMN HA OCM CUCTEMbI KoopAnHaT. CRoXeHve nepemeLLeHnii
C/TIOXKEHVE CKOPOCTENA.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSAMOIMHEAHOe ABWKeHWe. patimkn 3aBUCMMOCTY
KOOpAMHAT, CKOPOCTK, YCKOPEHUS, MYTW U NEPEMELLEHNS MaTePUa/IbHOM TOUKM OT BPEMEHM.

CB0o60fHOe najieHne. Y cKopeHne cBOOOLHOMO NafeHus.

KpuBonuHeiHoe [fBWKeHWe. [BMXKEHWE MaTepuasibHOM TOYKM MO  OKPYXXHOCTM C
MOCTOAHHOW MO MOZAY/H0 CKOPOCTbI. YT/I0Bafd CKOPOCTb, JIMHENHas CKopocTb. [epuog u
yacToTa obpaleHuns. LieHTpoCcTpeMnTeIbHOE YCKOPEHME.

TexHMYecKMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHME: CNUAOMETP, [ABWKEHME
CHapAA0B, LieMHble U peMEHHbIe nepeaayn.

Llemoncmpayuu

Mogenb cucTembl OTCUETa, UANKOCTPALMA KMHEMATUYECKNX XapaKTEPUCTUK ABUKEHWS.

MpeobpaszoBaHme ABUKEHWI C MCMOMb30BaHMEM NPOCTbIX MEXaHW3MOB.

MageHvie Ten B BO3A4YXe U B paspeXKeHHOM NpPOCTPaHCTBeE.

HabntofeHve ABMXeHUA Tenia, GPOLLEHHOr0 MOoJ Yr/ioM K TOPU30HTY U FOPU3OHTa/bHO.

3mepeHme ycKkopeHns CBOOGOAHOIO NajeHus.

HanpasnieHre CKOPOCTA NP ABUXKEHMM MO OKPYXXHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

3yyeHre HepaBHOMEPHOIO ABMYXXEHUSA C LieNbo onpeaeneHns MrHOBEHHOW CKOPOCTMU.

WccnegoBaHne — COOTHOLWLEHWS — MeXAy — NyTAMW,  MPOALEHHbIMWM  Te/IoM  3a
nocnefoBaTe/ibHble pPaBHbIE MPOMEXYTKU BpPEMEHW MNpU  PaBHOYCKOPEHHOM [ABWXKEHUU C
HaYa/lbHOW CKOPOCTbIO, PABHOIN HYNHO.

3yueHve ABMXKEHNA LIapUKa B BA3KOW XXMAKOCTY.

3yueHve ABMKEHUS Tena, GPOLLEHHOr0 FrOPU30HTa/TbHO.

Tema 2. /lunamuxa

MpuHUMN OTHOCUTENbHOCTK Manunnes. MNepBblil 3aKOH HbOTOHA. VIHepLManbHble CUCTEMBI
OTCUYéTa.



Macca Tena. Cwna. [MpuHuun cynepno3vyun cun. BTopoli 3akoH HbtoToHa Ans
MaTepuanbHON TOUKN. TPeTUin 3aKoH HbHOTOHa A4S MaTepuasibHbIX TOYeK.
3aKOoH BceMUpHOro TaroteHus. Cuna TaxecTu. [Nepsas KOCMUYECKass CKOPOCTb.
Cwnna ynpyrocTtu. 3akoH IN'yka. Bec Tena.
TpeHvie. Bugbl TpeHns (MOKOSA, CKOMbXeHWA, KadeHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHusa CKOJMbXeHUs 1 cuna TpeHus nokos. KoaggpuumeHT TpeHusa. Cruna conpoTUBEHUS
npu ABUXKEHUM Tena B XXUAKOCTU UK rase.
MocTynatenibHOe 1 BpalaTe/ibHOe ABMXXeHWe abCONOTHO TBEPAOIO Tena.
MOMEHT CWnbl OTHOCUTENIbHO OCKM BpalleHus. [1ne4yo cunbl. YCnoBusi paBHOBECUS
TBEPAOro Tena.
TexHMYecKne YCTPOWCTBA W MNPaKTUYeCKoe MNPUMEHEHME: MOALUMMHUKK, ABVKEHMe
NCKYCCTBEHHbIX CMYTHWKOB.
Jlemoncmpayuu
FBNeHne nHepLmn.
CpaBHeHVe Macc B3aMMOAENCTBYHOLLMX Ten.
BTopoit 3akoH HbOTOHa.
3mepeHune cun.
CnoxeHue cun.
3aBMCMMOCTb CUMbI YNPYTroCcTy OT Aedopmarmu.
HeBecomocTb. Bec Tena npu yCKOPeHHOM NOAbLEME U NaAEHUM.
CpaBHeHMe cu TPeHUSA NOKOSA, KaYeHNSA U CKONBbXEHUS.
YcnoBus paBHOBeCUSA TBEPAOIO Tena. Buabl paBHOBeCKsS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
3yueHve ABMKeHNA 6pyCcKa Mo HAKNOHHOM MI0CKOCTW.
VccnepgoBaHne 3aBUCUMOCTW CU YMPYrOCTW, BO3HUKAKOWMX B MPY)XKUHE U pe3riHOBOM
o6pasLie, OT nx gethopmaLuu.
ccnepoBaHue ycnoBuin paBHOBECUS TBEPLONO TeNa, MMEIOLLEro 0Cb BpaLleHUs.
Tema 3. 3akonwl coxpanenus  mexanuke
IMnynbc MaTepuasibHOM TOUKK (TeNa), CUCTEMbI MaTepuasibHbIX TOYeK. IMNY/bC CUAbl U
N3MEHeHNe NMMy/bca Tena. 3aKoH CoXpaHeHUs UMMy bca. PeakTUBHOE [BUXEHME.
PaboTa cusibl. MOLWHOCTb CUSTbI.
KnHeTnyeckas aHeprus matepuasbHOW TOYKW. TeopemMa 00 M3MEHEHWUU KMHETUYEeCKOM
3Hepruu.
MoTeHuManbHaa aHeprus. MoTeHUmanbHas 3HepPrua yrnpyro 4e)opMmMpoBaHHONM NPYXMHBbI.
[MoTeHUManbHas aHeprus Tena B6/1M3m NoBEPXHOCTN 3eM/n.
MoTeHUMabHbIE M HenoTeHUMasbHble cubl. CBA3b PaboTbl HEMOTEHLMAIbHLIX CUM C
N3MEHEHVEM MEXaHNYECKON 3HePrMmn CUCTEMbI Te/l. 3aKOH COXPaHEHNS MeXaHUYeCKOW SHEPTUN.
Ynpyrve n Heynpyrue cTO/IKHOBEHUS.
TexHMYecKne YyCTPONCTBA M NPaKTUYECKOE MPUMEHEHMe: BOLOMET, KOMEP, MPY>XXMHHBbINA
MUCTONET, ABVXXEHWE PaKeT.
Jlemoncmpayuu
3aKOH CoXpaHeHUs UMMy bCa.
PeakTVBHOe [BMXEHME.
Mepexos NOTeHUNaNbHOW 3HEPT UM B KWHETUYECKYHO 1 06paTHO.
Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol



MN3yyeHne abBCOMOTHO Heynpyroro yhapa C MOMOLLbIO [BYX OAMHAKOBbLIX HUTSHbIX
MasTHKOB.

MccnenoBaHne CBA3M PaGoThl CUMbl C M3MEHEHMEM MEXaHWYECKO 3HEeprum Tena Ha
MpUMepe PacTsHKEHNS Pe3VHOBOTO XryTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocroevl MOEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbIe NOMOXKEHNS MONEKYNAPHO-KMHETUYECKOIN TEOPUN M UX OMbITHOE 060CHOBaHME.
BpoyHoBCKkoe ABWdKeHVe. Ouddysns. XapakTep [ABWKEHUA W B3aMMOLEWCTBUS  4YacTuL
BewlecTBa. Mogenu CTPOeHWUS ra3oB, XXWUAKOCTe W TBEPALIX Tell U 0ObACHEHWE CBOWCTB
BeLLleCTBA Ha OCHOBe 3TUX Mofeneil. Macca v pa3Mepbl MOniekyn. KonnyecTBO BeLLECTBa.
MocTosiHHaA Asoragpo.

TennoBoe paBHOBecKe. TemnepaTypa 1 eé nsmepeHue. LLikana temnepatyp Llenscus.

Mogenb naeanbHoro rasza. OCHOBHOE YpaBHEHWE MOMEKYNSAPHO-KUHETUYECKOW Teopum
naeanbHOro rasa. AOGCOMOTHasA TemnepaTypa Kak Mepa CpefHell KMHETUYECKOW 3Heprum
TENM0BOro [ABMXeHUs yvactuy rasa. Llkana Temnepatyp KenbBuHA. [@30Bble  3aKOHbI.
YpaBHeHne MeHpaeneeBa—KnaneripoHa. 3akoH [anbToHa. l3onpouecckl B uaeanbHOM rase ¢
MOCTOSAHHBIM KO/IMYECTBOM BelLecTBa. ['pagmyeckoe npeLcTaB/ieHNe M30MPOLLECCOB: U30TEPMa,
n3oxopa, n3obapa.

TexHUYecKme YCTPONCTBa U NPaKTUYeCKOoe NpPYMeEHEHNe: TepMOMeTp, 6apomeTp.

Llemoncmpayuu

OnbITbl, [AOKa3blBalOLME [AMCKPETHOE CTPOEHMe BellecTBa, oTorpapuu  MOMeKyn
OpraHMyecKnx CoeanHEHWA.

OnbITbl N0 AUDDY3UN XKNAKOCTEN M ra3os.

Mogenb 6pOyHOBCKOIO ABUXEHUS.

Mogenb onbiTa LLITepHa.

OnbITbl, JOKa3bIBalOLLME CYLLLECTBOBAHME MEXMONEKYNSAPHOIO B3aMOAENCTBUS.

Mogenb, nNNICTpUpYoLWas Npupoay AaBneHns ra3a Ha CTeHKN cocya.

OnbITbl, UNKOCTPUPYIOLLME YPaBHEHWE COCTOAHUA UAeaNTbHOIO rasa, N30MpoLecchbl.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

OnpefeneHve MacCbl BO3dyXa B K/IACCHOM KOMHaTe Ha OCHOBe W3MepeHWui 06bEMa
KOMHaTbl, laBNeHNs 1 TeMnepaTypbl BO3ayXa B HEiA.

VccnepoBaHue 3aBUCMMOCTM MeXAY napameTpaMy COCTOAHMSA paspeXkeHHOro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanMHamMmyeckas cuctema. BHYTpeHHSIS 3Heprusi TepMOAMHAMUYECKON CUCTEMbI U
Cnocobbl eé n3meHeHnsi. KonnyectBo TennoTbl U paboTa. BHYTPEHHAS 3HEPrus 04HOATOMHOIO
naeanbLHOro rasa. Buapl Tennonepegayn: TeNI0NPOBOAHOCTb, KOHBEKLMA, U3NyYeHWe. Y aenbHas
Tenj08MKOCTb BeLlecTsa. KonnyecTso TennoThl Npu Tenaonepeaave.

MoHATMEe 06 agmabaTHOM npouecce. [epBblli 3aKOH TepMOAMHAMUKK. [pumeHeHue
MepBOro 3akoHa TepPMOAMHaMMKN K 13onpotieccam. I'padmyeckas nHteprnpetayms padboTbl rasa.

BTopoli 3aKoH TepMoAMHaMUKKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOJE.

Tennosble MalWmWHbI. MPUHUMMBI AEACTBUSA TENOBLIX MaluH. Mpeobpa3oBaHWs 3HEPrm B
TennoBbIX MawuHax. Koath(huumeHT nonesHoro AercTBust TEMI0BON MalnHbl. Linkn KapHo v
ero KoapuUMEHT NONE3HOro AeNCTBUA. IKONOTNYECKMe NPO6/IeMbl TEMNIOIHEPTETUKN.

TexHMYecKne YCTPOMCTBA M MNPaKTUYeCKoe MPUMEHEHME: [BUraTe/lb BHYTPEHHErO
cropaHus, 6bITOBOM X0OANIbHUK, KOHAULMOHEP.



Jlemoncmpayuu

I3MeHeHMe BHYTPeHHei 3Heprum Tena NpW COBEPLUEHUWM pPaboTbl: BblIeT NPOOKM U3
OYTbINKN NOf, Ae/CTBMEM CXaToro BO3AyXa, HarpeBaHue aupa B NaTyHHOW TpyoOKe MyTéM
TpeHus (BUAEOAEMOHCTPaLMSA).

3MeHeHVe BHYTpeHHel aHeprumn (TeMnepaTypbl) Tena npu Tenaonepesave.

OnbIT NO agnabaTHOMY pacLUMPeHNto Bo3ayXa (OMbIT C BO3AYLUHbIM OFHUBOM).

Mogenun napoBoi TypOuHbI, ABUraTens BHyTPEHHEr0 CropaHns, peakTUBHOIO ABUraTess.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

3mepeHue yaenbHOM Tenn0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoovl

Mapoobpa3oBaHMe W  KOHAeHcauus. lMcnapeHne ©  KuneHue. AOCONIOTHasA U
OTHOCUTE/IbHAsA BNaXXHOCTb BO3AyXa. HacbILWeHHbIA nap. YaenbHaa TenioTa napoobpasoBaHus.
3aBMCUMOCTb TeMMePaTypbl KUMEHUA OT AaBNeHUs.

Teépgoe Teno. Kpuctannnyeckmne 1 aMmopgHble Tena. AHU30TPONUS CBOMCTB KPUCTa//IOB.
Xngkue kpuctannbl. CoBpeMeHHble MaTepuanbl. naBneHne W Kpuctannmsaums. YpenbHas
Tennota nnasneHuns. Cybnmmaums.

YpaBHeHMe TennoBoro 6anaHca.

TexHMYecKMe YCTPOMCTBA WM NPaKTUYECKOe MPUMEHEHMe: TUIPOMETP W MCUXPOMETP,
KalopuMeTp,  TEXHONOrMM  MOMYYeHWUS  COBPEMEHHbIX  MaTepuanoB, B TOM  uuCne
HaHOMaTeprasioB, 1 HAHOTEXHOIOTUN.

Llemoncmpayuu

CBOICTBa HaCbILWEHHbIX MapoB.

KvneHvie npy NOHWKEHHOM AaBNeHUN.

Cnocobbl N3MepeHns BNaXXHOCTHU.

HabntofieHve HarpeBaHWs 1 NaBIeHNA KPUCTA/IINYECKOTO BELLECTBA.

JeMOoHCTpaLnsa KpucTanios.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I3MepeHme 0THOCUTE/IbHOI BIAXKHOCTY BO3AyXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Dnexmpocmamuka

AnekTpu3auna Ten. INeKTPUMYECKMin 3apsd. [Ba BuAa 3NEKTPUYECKUX  3apsifoB.
MpOBOAHVKM, AN3NEKTPUKA 1 MONYNPOBOAHWKMW. 3aKOH COXPaHeHMs 3N1IEKTPUYECKOro 3apsja.

B3aumogelictBne 3apsgoB.  3akoH  KynoHa.  TOYeYHbIA  3NeKTPUYecKUid  3apsf.
AnekTpnyeckoe none. HanpsXBHHOCTb 3nekTpuyeckoro nonsd. MpuHuun cynepnosuuum
ANEKTPUYECKNX NONER. JIMHUM HanpsXKEHHOCTY 3N1EKTPUYECKOrO MONS.

Pabota cun  anekTpocTatMyeckoro nonsd. [lloTeHunan. PasHOCTb  MOTEHLMaNoB.
MPOBOAHVKM N AN3NEKTPUKM B 3MIEKTPOCTATUYECKOM None. JuanekTpnyeckas NpoHULAEMOCTb.

OneKTpoémMKocTb. KoHAeHcaTop. 3/1eKTPOEMKOCTb M/IOCKOr0 KOHAEeHcaTopa. JOHeprus
3apsHKeHHOro KOHAeHcaTopa.

TexHMYecKne YCTPOMCTBA WM MPaKTUYECKOe MPUMEHEHME: 3/1eKTPOCKONM, 3/1eKTPOMET,
3N1eKTpOCTaTMYECKas 3alymTa, 3a3eM/IeHNe 3/1eKTPONpPUOOPOB, KOHAEHCATOP, KOMMPOBa/IbHbIIA
annapart, CTPYMHbI NpUHTEp.

Jlemoncmpayuu

YCTPOWCTBO 1 NPUHLMN LeACTBUA 3N1EKTPOMETPA.

B3avMogeiicTB1e HasNeKTPU30BaHHbIX Tel.



DNeKTPUYECKOE NoJe 3apSKEHHbIX Ten.

[MpOBOAHUKM B 3N1EKTPOCTATMHYECKOM MOJSe.

DneKkTpocTaTnyecKas 3almnTa.

[N3NeKTPUKM B 3/1EKTPOCTATUYECKOM MOJIE.

3aBUCMMOCTb  3/IEKTPOEMKOCTM  MIOCKOFO  KOHAeHcaTtopa OT MNJOWaau naacTuH,
PacCTOAHUA MEXAY HUMU U AN3NIEKTPUYECKON MPOHULLAEMOCTH.

JHeprua 3apsxeHHOro KoHAeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

13mepeHe 3neKTPOEMKOCTN KOHAeHcaTopa.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKNIA TOK. Y CNOBUSA CYLLLECTBOBAHUA 3NEKTPUYECKOr0 TOKa. VICTOUHMKM TOKa.
Cwuna Toka. NoCTOAHHbIN TOK.

Hanps)keHne. 3akoH OMa gna yyacTka Lenwu.

AneKTpuyeckoe COMPOTUB/EHME. Y nenoHoe COMpPOTMB/IEHMNE BelllecTBa.
MocnepoBaTensHoE, NapansienibHoe, CMeLLaHHoe coeiMHeHe NPOBOLHNKOB.

PaboTa 3/1eKTpMUYecKoro Toka. 3akoH xoyns—/leHua. MoWHOCTb 3M1eKTPUYECKOro TOKa.

DNeKTPOABMXKYLLAA CUa U BHYTPEHHeE COMPOTMB/IEHME UCTOYHMKA TOKa. 3akoH Oma ans
MOJSTHOM (3aMKHYTOI) 3N1eKTPMYECKON Lienun. KopoTKoe 3aMblKaHue.

DNeKTPOHHasA NPOBOAMMOCTb TBEPAbLIX MeTa//10B. 3aBUCUMOCTL CONPOTUB/IEHNS METa/1/10B
oT Temnepatypbl. CBEPXNPOBOANMOCTb.

ANEeKTPUYECKINA TOK B BaKyymMe. CBONCTBA 3M1EKTPOHHBIX MY4YKOB.

MonynposogHuKkn. COGCTBEHHad W NpPUMMECHasd MPOBOAMMOCTbL  MOYMNPOBOAHNKOB.
CaolicTBa p—n-nepexoga. MonynpoBogHMKOBbLIE MPUGOPBI.

DNeKTPUYECKMA TOK B pacTBOpax W pacnsaBax 3/eKTPOIMTOB. DNEKTPOIUTMYECKAS
anccoumaums. SNeKTPonus.

ANeKTPUYECKINA TOK B razax. CaMoCTOSTENbHbIA M HECAMOCTOSTENbHBI pa3psd. MonHus.
Mna3ma.

TexHWYeckMe YCTPOMCTBA W NPaKTUYECKOE MPUMEHEHWE: amnepmeTp, BONbTMETP,
peocTar, WCTOYHWKM TOKa, 3/IeKTpPOHarpeBaTesibHble NpuoOopbl,  3M1EKTPOOCBETUTE/bHbIE
npnbopbl, TEPMOMETP COMPOTUBNEHMUS, BaKyyMHbIA AMOf4, TEPMUCTOPbI M (POTOPE3NCTOPbI,
NoNynpoBOAHMKOBLIN ANOA, rafbBaHMKa.

Jlemoncmpayuu

13mepeHre Cu/ibl TOKa U Harps>KeHUs.

3aBMCUMOCTbL  COMPOTUBIEHUSA LUINHAPUYECKUX NPOBOAHWKOB OT AJ/IMHbI, MAoWwanu
MOrMepeyvyHoOro ceyeHns 1 marepuana.

CMeLLaHHOe coevHEHWe MPOBOLHUKOB.

MpsAMoe M3MepeHNe 3MeKTPOABMXKYLLEA cuibl. KOpPOTKOe 3aMblkaHue raibBaHW4ecKoro
3/1EMEHTA N OLeHKa BHYTPEHHEr 0 COMPOTMB/IEHUS.

3aBMCUMOCTb COMPOTMB/IEHNS METa/I/10B OT TEMMNEpPaTypbI.

[MpOBOAMMOCTb 3/IEKTPO/INTOB.

ckpoBo paspsig 1 NPOBOAMMOCTbL BO3AyXa.

OZHOCTOPOHHAA NPOBOAUMOCTb AN0AA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

13yyeHne cMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

N3MepeHne  3MeKTPOABMXKYLUEA CUMbl  UCTOYHMKA TOKA W €ero  BHYTPEHHero
COMpPOTUB/IEHUS.



HabntofeHne anekTponusa.

Me)Kl'[pe}IMeTHLIe CBA3N

N3yyeHne kypca (u3mky 6a30Boro ypoBHs B 10 Knacce OCYLLECTBNAETCA C YYETOM
CoflepKaTenbHbIX MEXMpPeAMETHbIX CBA3eM C KypcamMu MaTemaTuKku, Ouonormun, Xumuu,
reorpauu n TeEXHOMOTUN.

Medicnpeomemmvle nousimusi, CBA3aHHbIE C W3YYEHWEM METOLOB Hay4yHOro MNO3HaHWS:
AB/IEHVE, Hay4HblA (hakT, runotesa, (M3nyeckas BENNYMHA, 3aKOH, Teopus, HabntoLeHue,
9KCMEPUMEHT, MOLENMPOBaHNe, MOAESb, N3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWW, NIMHeNHas QyHKuuMa, napabona,
runepbona, X rpauky U CBOMCTBA, TPUTOHOMETPUYECKME (DYHKLUN: CUHYC, KOCUHYC, TAHTEHC,
KOTAHreHc, OCHOBHOe TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbI M WX MNPOEKUMM Ha OCu
KOOPAMHAT, CNIOXEHNe BEKTOPOB.

Buonoeus: MexaHW4ecKoe ABVXXeHME B XXMBOIN npupoje, Auddysns, ocmoc, Tens00o6MeH
XXMBbIX OpraHn3moB (BWUAbl Tensonepefayun, TeMI0BOe PaBHOBECUE), INEKTPUYECKNE ABNEHUSA B
XVBOW npupose.

Xumus: OUCKPETHOE CTPOEHWE BELLEeCTBa, CTPOEHUE aTOMOB WU MOJMEKY/1, MOJIb BELLECTBA,
MOJSIAPHas Macca, TenJioBble CBOWCTBA TBEPAbIX TeN, >XWUAKOCTEN W rasoB, 3/EKTPUYECKMe
CBOWCTBa MeTa/I/10B, 3/IEKTPO/IMTUYECKAs a1ccoLmaLns, ranbBaHnKa.

Teocpagpusi: BNOXXHOCTb BO34yXa, BETPbI, 6apOMeTp, TEPMOMETP.

Texnonoeus: NPe0bpa3oBaHne ABVMXKEHWNIA C UCMO/b30BaHEM MeXaHWU3MOB, YYET TPeHus B
TEXHWUKe, NOALMMHUKKL, WCMO/b30BaHWE 3aKOHa COXpaHeHUs UMMynbca B TexHUKe (paketa,
BOAOMET W Apyrve), [ABurateNls BHYTPEHHEro CropaHus, napoBas TypbuHa, ObITOBOM
XONOAWUNBbHUK, KOHANLUMOHEP, TEXHOOMMKN MOJTyYeHUS COBPEMEHHbIX MaTepuasio, B TOM Yucne
HaHOMaTepuasioB, W  HAHOTEXHONIOTWMW,  3/IEKTPOCTATUYeCKad  3awuTa,  3a3eMsieHue
3NIEKTPONpPUOOPOB,  KCEPOKC, CTPYWAHbIA  MPUHTEP,  3MeKTPOHarpeBaTe/ibHble  Mpubopsl,
3/1EKTPOOCBETUTE/bHbIE MPUBOPDI, ra/lbBaHKKa.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

MOCTOAHHbIE MarHWTbl. B3aMmopaeincTBMe MNOCTOSIHHbIX MarHUMTOB. MarHuTHOe more.
BeKTop MarHUTHOW MHAYKUMW. TTPUHLMN Cynepro3uLmMn MarHUTHbIX noneid. JIMHUM MarHUTHOW
VHAYKUMK. KapTuHA NMHWIA MarHUTHOW UHAYKLMKW NOAS NOCTOSIHHbIX MarHUTOB.

MarHuTHOe nosne NpoBOAHMKA C TOKOM. KapTvHa AMHWIA MHAYKUMW MarHWTHOro Mnons
[/MHHOIO NMPSAMOro MPOBOAHMKA M 3aMKHYTOrO0 KO/bLEBOro MPOBOAHWMKA, KaTyLUKUW C TOKOM.
OnbIT OpcTefa. B3avMoaeiicTBMe NPOBOJHMKOB C TOKOM.

Cuna Amnepa, eé MOfy/lb U HanpaB/eHNe.

Cuna JlopeHua, eé MoAynb W HanpasneHue. [BVKeHME 3apsHKEHHON YacTulbl B
0AHOPOAHOM MarHUTHoOM nosne. Pa6oTa cunbl SlopeHua.

FBNeHNe 3NEKTPOMAarHUTHOM WHAYKUMKW. T1OTOK BEKTOpa MAarHUTHOW  MHAYKUMK.
ANeKTPoABMKYLLAA cuia MHAYKUMW. 3aKOH 3/1EKTPOMarHUTHON MHAYKUMK Papaes.

BuxpeBoe 3MeKTpUYECKoe Mose. ONEKTPOABWKYLLASA CUMa WHAYKUUM B MPOBOAHMKE,
ABVXKYLLEeMCA noctynaresibHO B OAHOPOAHOM MarHUTHOM MMONe.

Mpasuno JleHua.

VHLYKTUBHOCTL. ABNIEHME CaMOUHAYKLUUW. DNEKTPOABMXKYLLLAA Chla CaMOUHAYKLNN.



3Heprua MarHUTHOrO NONSA KaTyLUKK C TOKOM.

DNeKTpPoOMarHUTHOe nore.

TexHWYecKMe YCTPOMCTBA M MNPaKTUYeCKOe MPUMEHEHME: MOCTOSAHHbIE MarHUTbl,
3N1EKTPOMArHUTbI, 3N1eKTPOABUraTesb, YCKOPUTENIN 3/1eMEHTApPHbIX YacTuL, NHAYKUMOHHAA NeYb.

Jlemoncmpayuu

OnbIT 3pcTesa.

OTKNOHEHWE 3/IEKTPOHHOIO MyYKa MarHUTHbLIM MOJEM.

JINHWM NHAYKUMWM MarHUTHOTO Mons.

B3anumopeiicTare 4BYX NPOBOAHMKOB C TOKOM.

Cuna Amnepa.

[JelicTBre cunbl JIopeHua Ha MOHbI 31EKTPONNTA.

FBneHNe 31EKTPOMArHUTHOW UHAYKLMUN.

Mpasuno JleHua.

3aBMCUMOCTb 3MIEKTPOABMKYLLEN CUMbI MHAYKUMM OT CKOPOCTM M3MEHEHUS MarHWTHOro
MOTOKa.

FBNneHve CaMONHAYKLNN.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

13yyeHne MarHMTHOrO NoJiA KaTyLLKN C TOKOM.

WccnegoBaHue AeiCTBUA NOCTOSAHHOIO MarH1Ta Ha pamMKy C TOKOM.

ccnefoBaHWe ABNEHUSA 3N1EKTPOMArHATHON MHAYKUNN.

Pa3znen 5. Kosie6aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u IJIEKMpPOMAZHUMHblE Konieoanusn

KonebarenbHas cuctema. CBO6OAHbIE MexaHU4YecKme KonebaHus. [apMOHUYecKue
KonebaHus. [Mepuop, uvactoTa, amnauMTyaa WM (asa KonebaHWin. TIPY>XXMHHBLIA  MasTHUK.
MartemaTuyecKuii MasTHUK. YpaBHEHWEe rapMOHUYecKMX KonebaHwin. MpespalleHne 3Heprum
NPY rapMOHNYECKMX KONebaHmsX.

KonebatenibHbliAi  KOHTYp. CBOOGOAHbIE 3M1EKTPOMArHUTHble KofebaHWs B UAeabHOM
Konebate/IbHOM KOHTYpe. AHaNOrng Mexay MexaHUYeCKUMW U 31eKTPOMarHUTHbIMM
KonebaHmsamn. ®opmyna TOMCOHa. 3aKOH COXpaHeHWUs 3Hepruv B nAeanbHOM KonebaTeslbHOM
KOHTYpe.

MpescTaBneHve 0 3aTyXarowmx KonebaHusx. BbIHYXeHHble MexaHuyeckmne KonebaHus.
Pe30HaHC. BbIHY>Xi€HHble 3/1EKTPOMarHUTHble KosiebaHus.

MepemeHHbIA TOK. CUHYCOMAANbHBIA NepeMeHHbIA TOK. MOLLHOCTL NepemMeHHOro TOKa.
AMNANTYLHOE W Le/CTBYIOLLEe 3HaUYEHME CUITbl TOKA U HaNPSXKeHUS.

TpaHcdopmatop. Mpon3BOACTBO, Mepefada M MOTPebGeHne 3MeKTPUYECKOW 3HEPTUn.
JKONOrNYecKMe pPUCKM NPU  MNPOU3BOACTBE  3NEKTPO3Heprun. KynbTypa WCNOMb30BaHUS
3/1EKTPO3HEPr K B NOBCEAHEBHOMN XXN3HW.

TexHUYecKMe YCTPOWCTBa W MNPaKTUYeCKoe MpPUMEHEHME: 31EKTPUYECKUIA  3BOHOK,
reHepaTop NepemMeHHOro ToKa, SIMHWUK 3aneKTponepesay.

Jlemoncmpayuu

WccnefoBaHne napaMeTpoB KonebateslbHOM cUCTeMbI (MPYXKUHHBIA AN MaTeMaTUYeCcKui
MasATHUK).

HabntogeHve 3aTyxaroLmx KonebaHui.

WccnefoBaHne CBOMCTB BbIHY)KAEHHbIX KO/Ie6aHWI.

HabntoaeHve pe3oHaHca.



CB060AHbIE 3/1EKTPOMArHUTHbIE KONebaHus.

OcumnnorpaMmbl  (3aBUCUMOCTM  CW/Ibl TOKA W HanpskKeHWs OT  BpPeMeHu) [AnA
3N1EKTPOMarHUTHbIX KonebaHWiA.

Pe3oHaHC Mpy NocnefoBaTe/lbHOM COEAVMHEHUM Pe3ncTopa, KaTylwKu WHAYKTUBHOCTU Y
KOHZeHcaTopa.

Mogenb NMMHUK 3NeKTpornepesayn.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomol

ccnepoBaHue 3aBUCMMOCTI MepUoja MasbixX KofiebaHWii rpysa Ha HATW OT 4JIMHBI HUTU 1
Macchbl rpysa.

ViccnepoBaHne MepeMeHHOro TOKa B UenM K3 MocnefoBaTe/lbHO  COeAMHEHHbIX
KOHJeHcaTopa, KaTyLwKu 1 pesnuctopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHDbLE 60/IHbL

MexaHu4ecKre BONHbI, YCNOBUS pacnpocTpaHeHus. Meprog. CKOpOCTb pacrnpocTpaHeHNs
W [IMHa BOMHbI. [lonepeyHble M NPOAOSbHbIE BOMHBLI.  UHTepdepeHUums v audpakums
MeXaHWYeCKNX BOJSIH.

3BYyK. CKOpoCTb 3ByKa. [POMKOCTb 3BYKa. BbicOTa TOHa. TeMb6p 3BYyKa.

ANeKTpOMarHUTHble BOJIHbI. YCIOBUSA W3MTYYEHUS 3/IEKTPOMArHUTHbLIX BOMH. B3anmHas
opuveHTaumsi BeKTopoB E, B, V B 3MeKTpOMarHUTHON BoniHe. CBOWMCTBa 3/1eKTPOMarHUTHbIX
BOJIH: OTPaXXeHWe, MpenomseHne, nonspusauuns, audpakuymsa, uHTepgepeHumns. CKOpoCTb
3/1EKTPOMArHUTHbIX BOJH.

LLIkana 3M1eKTPOMarHUTHbIX BOMH. MpUMeHeHVEe 3NeKTPOMAarHUTHLIX BOSIH B TEXHUKE U
ObITY.

MpUHUMNBI PagnOoCBA3N U TeNeBULEHNA. Paanonokauus.

ANeKTpoMarHUTHOe 3arpsisHeHVE OKPYXKaKoLLLER cpeapbl.

TexHMYecKne YCTPOMCTBa U MPaKTUYECKOe MPUMEHEHWNE: My3blKaslbHble WHCTPYMEHTbI,
YNbTPa3ByKOBas [AMarHOCTMKa B TeXHUKE WU MeauuMHe, pajap, PagvuonpuémHuK, TeneBnsop,
aHTeHHa, TenetoH, CBY-neuyb.

Llemoncmpayuu

O6pa3oBaHue 1 pacnpocTpaHeHne NonepeYHbIX U MPOAOSbHbLIX BOSH.

KonebntoLeecs Teno Kak MCTOUYHMK 3BYKa.

HabntogeHve oTpaXKeHNsA 1 NPenioMIEHNS MeXaHUYeCKUX BOJTH.

HabntoeHve nHTephepeHLUmn 1 audpakLmm MeXaH4eCKUX BOJTH.

3BYKOBOIA pe30HaHC.

HabntofeHne CBS3M FPOMKOCTM 3BYyKa WM BbICOTbI TOHAa C aMmnaMTYAON WM 4acTOTOMN
KonebaHui.

WccnefoBaHne  CBOMCTB  3/1EKTPOMArHUTHbIX — BOMIH:  OTPaXKeHWe,  MNPesioM/IeHNe,
nonspusaums, aupakumna, nHTephepeHUms.

Tema 3. Onmuka

"eomeTpmryeckas onTukKa. MpsmMonmHelriHoe pacnpocTpaHeHne CBeTa B OAHOPOAHON Cpeae.
Jyd cBeTa. TOYeUHbI UCTOYHUK CBETA.

OTpaxeHne cBeTa. 3aKOHbl OTpaXKeHWs cBeTa. [1OCTPOeHMe M300paXXEHUA B MIOCKOM
3epkane.

MpenomneHve cBeTa. 3akOHbl MpenomseHns cBeTa. ABGCOMIOTHLIN  MOKasaTesb
npenomneHns. MonHoe BHYTPeHHee oOTpaxeHue. [pefenibHbll Yron MOAHOr0 BHYTPEHHEro
OTpaXKeHus.

[vncnepcus ceeta. CNoXHbIM cocTas 6enoro ceeta. LiBeT.



Cobupatowime ¥ paccevBarolume fiMH3bl. TOHKasa /NMH3a. POKYCHOE pacCTosiHue W
OMTUYeCKasa cuna TOHKOW NIMH3bI. [oCTpoeHme N306paXkeHWn B COOMPatOLLMX M paccenBatoLLmMX
nunH3ax. Popmyna TOHKON NNH3bI. YBeNnYeHve, jaBaeMoe IMH30A.

Mpesensbl NPUMEHUMOCTM TeOMETPUYECKOM ONTUKMN.

BonHoBas onTuka. WHTepgepeHums cBeTa. KoOrepeHTHble WCTOYHMKW. YC/OBUSA
HabNtoAeHNSA MaKCMMYMOB 1 MMHUMYMOB B UHTEP(hEPEHLIMOHHOM KapThHe OT ABYX CUH(a3HbIX
KOrepeHTHbIX NCTOYHMKOB.

Ondpakumsa cseta. [JudpakumoHHas pelwéTka. YcnoBve HabMofeHus  rNaBHbIX
MakCMMYMOB MpU NMafieHN MOHOXPOMATUYECKOro CBeTa Ha AN(PaKLMOHHYIO PELLETKY.

Monapu3saunsa ceeTa.

TexHMYecKMe YCTPOMCTBA M MpPaKTUYeCKOe MNPUMEHeHMe: O4YKW, nyna, ¢oToannapar,
MPOEKUMOHHBIA  annapar, MWKPOCKOM, TeseCcKorn, BOJMIOKOHHas OMTUKa, AW(pakuMOHHas
peLLéTKa, Nonspons,

Jlemoncmpayuu

MpAMONNHENHOE pacnpoCcTpaHeHWEe, OTPaXeHMe W npenomneHve ceeta. OnTUYecKue
npuoopbl.

[MonHoe BHYTpeHHee OTpaxkeHne. Mogesb CBeTOBOAA.

WccnegoBaHune CBOMCTB M300PaXKEHWIA B NINH3aX.

Mogenn MMKpocKona, Teseckona.

HabntogeHve HTepdepeHUnn ceeTa.

HabntoaeHve audpakuum ceeTa.

HabntogeHve gucnepcum ceeTa.

MonyyeHne CNeKTpa c MOMOLLLHO MPU3MbI.

MonyyeHne cnekTpa ¢ MOMOLLbH ANGPAKLNOHHON PELLETKN.

HabntofeHve nonspusauun ceeta.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3mepeHne nokasaTens nNpenoMaeHns CTekna.

ccnepgoBaHue CBOMCTB M306PaXKeEHWIA B NINH3AX.

HabntofeHve aucnepcum ceeTa.

Pa3zgen 6. OcHOBBI crienaJIbHOM TEOPUH OTHOCHUTEJIBLHOCTH
"paHMLbl NPUMEHUMOCTM KIAaCCUYECKOA MeXaHWKW. [MocTynaTbl CneymanbHOMn Teopum
OTHOCUTENIbHOCTU:  WHBApUMaHTHOCTbL MOAYNA CKOpPOCTM CBeTa B  BakKyyme, MNpUHLMN
OTHOCUTENBbHOCTN JMHLUTENHA.
OTHOCUTENIBHOCTL O4HOBPEMEHHOCTU. 3aMef/IeHME BPEMEHW U COKpaLLeHWe ANHBI.
SHeprus n UMNyNbC PENSTUBUCTCKOW YacTULb.
CB$I3b MacCbl C 3HEPruer N UMNYLCOM PeNSTUBUCTCKON YacTULLbl. DHEPrus NOKoS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®oTOHbI. Popmyna MnaHkKa CBA3N 3HEPrMM POTOHA C €ro YaCTOTOW. DHEPrns U UMNynbC
(hoTOHa.
OTKpbITE W uccrepoBaHne QoTtoadpekta. OnbiTbl A. . CTonetoBa. 3aKOHbI
(hoToaththekTa. YpaBHeHMe JiiHLWITeNHa Ans (oToadhdekTa. «KpacHas rpaHunLa» poToaddekTa.
[asneHue ceeTa. OnbIThl M. H. Jlebeaesa.
X1MMYeCKoe [einCTBMe CBETA.



TexHUYecKre YCTPOMCTBA M MPaKTUYECKOe MPUMEHeHMe: (POTO3MEMEHT, (POTOAATUMK,
CONHeYHan 6atapes, CBETOAMOL.
Llemoncmpayuu
®OoTO3(PDEKT HA YCTAHOBKE C LIMHKOBOM NNAaCTUHOIA.
VccnepoBaHme 3aKOHOB BHELLHEr0 (DoTo3deKTa.
Ceetogmon,
ConHeuHas batapes.
Tema 2. Cmpoenue amoma
Mogenb atoma TomcoHa. OnbITbl Pe3epdopda No paccesHUo O -yactuu,. NnaHeTapHas
mMoZenb atoma. Moctynatel bopa. 3nyyeHne v nornowieHne (OTOHOB NPU Mepexoje aTtoma C
O[HOr0 YPOBHA 3Heprum Ha [Apyron. Buabl crnekTpoB. CMEKTP YPOBHER 3Heprum atoma
BOAOPOJA.
BonHoBble cBoMCTBa YacTuL,. BonHbl fe bpoiins. KopnyckynspHo-BOSTHOBOW Ayasin3m.
CnOHTaHHOE U BbIHYX/EHHOE N3/TyYeHNe.
TexHMYecKne YCTPOMCTBA W MNPaKTUYECKOe MPUMEHEHME: CMEeKTPasbHbIA — aHaIn3
(cnekTpockon), nasep, KBaHTOBbI KOMMbIOTEP.
Jlemoncmpayuu
Mogenb onbiTa Pesepdopga.
OnpegeneHve 4/IMHbI BO/HbI N1a3epa.
HabntofeHve NMHenyaTbIX CNEeKTPOB N3/TyYeHUs.
Nazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HabnoaeHne nuHeinyaToro cnekrpa.
Tema 3. Amommnoe A0po
OKCNepMMEHTBI,  [0Ka3blBalOLWMe  CMOXKHOCTb  CTpoeHMs  Agpa.  OTKpbITUe
pafmoakTMBHOCTK. OnbITbl Pe3epopaa No onpeaeneHnio coctaBa pagvoakTUBHOMO MU3/yYeHNS.
CaolicTBa afb(ha-, 6eTa-, raMMa-m3nyveHns. BAmsiHne paanoakTUBHOCTY Ha XXMBbIE OPraHn3Mbl.
OTKpbITWEe NPOTOHA M HelWTpoHa. HyknoHHad mofenb sppa [eitzeH6epra—/iBaHEHKO.
3apag aapa. Maccooe uncno agpa. sotonbl.
Anbha-pacnaf. INeKTPOHHbIA N MO3UTPOHHLIN 6GeTa-pacnag. MamMma-usnyyveHue. 3akoH
paAMoaKTMBHOrO pacnaja.
DHeprus cBA3W HYK/IOHOB B Aape. AaepHble cusbl. JedekT maccl agpa.
AnepHble peakuuun. eneHve n cHTe3 aaep.
FoepHbln  peakTop. TepMosAepHbIn cuHTe3. [Mpobnembl M MEPCneKTUBbLl  SAEPHON
3HEPreTMKW. JKOMOrMYecKmne acrneKTbl SAEPHOM 3HEPTETUKMN.
AnemeHTapHble YacTULbl. OTKpPbITUE NO3UTPOHA.
MeTogbl HabNAEHNS Y PErUCTPaLMN 3N1EMEHTAPHbIX YacTULL.
dyHAaMeHTa/bHbIE B3aMOAENCTBUA. EAMHCTBO (hM3NYECKOI KapTWHbI Mupa.
TexHMYecKne yCTPOMCTBA M NPaKTUYECKOE MPUMEHEHMe: A03MMETP, Kamepa BuibcoHa,
AEepHbIN peakTop, aToMHas 6omba.
Jlemoncmpayuu
CUYETUMK MOHU3NPYIOLLNX YaCTULL.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
VccnepoBaHue TpekoB YacTul, (Mo rotoebiM (oTorpaduam).

Pa3nes 8. Di1eMeHTBI ACTPOHOMUH M ACTPOPU3UKHU



JTanbl  pasBUTUA  acTpoHOMUW. TIpuKNagHoe U MUPOBO33PEHYECKOE  3HAYeHue
aCTPOHOMUMN.

Bug 38&34H0ro Heba. Co3se3ams, ApKue 3BE3[bl, NIaHeTbl, UX BUAUMOE LBUKEHME.

CosnHeyHas cuctema.

ConHue. ConHeyHaa akTMBHOCTb. WICTOYHMK 3Heprum ConHua W 3BE3A. 3BE3Abl, UX
OCHOBHblE XapaKTEPUCTUKW. [uarpamMma «CNeKTPa/bHbIA KnacCc — CBETMMOCTb». 3BE3Abl
rNaBHOM MoCNefoBaTeNlbHOCTM. 3aBUCUMOCTb «Macca — CBETUMOCTb» [ANA 3BE3[ [/1aBHOWA
nocnegoBaTefibHOCTU.  BHyTpeHHee cTpoeHue 3B&34. CoBpeMeHHble MpPeACTaBleHus O
NPOUCX0XXAeHUM 1 3BoNoLMn ConHua 1 38834, JTanbl XXMU3HN 3BE3A,.

MneuHbIi MyTb — Hawa ManakTyka. MonoxeHve n apvxeHne ConHua B Manaktuke. Tunbl
ranakTuK. Pagnoranaktukn 1 Keasapbl. YepHble Ablpbl B A4pax ranakTuk.

BceneHHas. PacwupeHve BceneHHoi. 3akoH Xab66na. PasberaHue ranaktuk. Teopus
BonbLuoro B3pbiBa. PefIMKTOBOE U3NyYeHMe.

MacwTabHas cTpykTypa BceneHHol. MeTaranakTumka.

HepeLuéHHble Npo6siemMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabntoeHns HEBOOPYXKEHHBLIM T/1a30M C MCMO/b30BaHWEM KOMMbIOTEPHbLIX MPUIOXKEHNI
LJ19 OnpefenieHns nosoXKeHUs HebeCHbIX 0ObEKTOB Ha KOHKPETHYHO AaTy: OCHOBHbIE CO3Be3fuS
CeBepHOro nonyLuapuns n apkue 3sésgpl.

HabntogeHns B Teneckon J1yHbl, NnaHeT, MneyHoro MNytu.

O0o0maroniee NnoOBTOPEHUE

Ponb (V3MKM M aCTPOHOMUM B 3IKOHOMMYECKOW, TEXHOMOMMYECKOW, COLUaNbHON W
3TUYECKOW chepax MAeATeNbHOCTM YeNoBeKa, Pofib M MEeCTO (OM3MKM W acTPOHOMUW B
COBPEMEHHON Hay4yHOW KapTUHe Mupa, Ponb (U3NYECKOW Teopunm B  (HOPMUPOBAHUM
NpPeACTaBNEHNI O (PU3NYECKON KapTUHE MMPa, MECTO (PU3NYECKOM KapTUHbI MUpa B 06LLEM paay
COBPEMEHHbIX eCTECTBEHHO-HAYYHbIX MPEACTaBNEHNIA O NPUPOJE.

Me)KHPEJIMeTHbIe CBA3HU

N3yueHre Kypca pu3nky 6a30BOro ypoBHA B 11 Kjacce OCYLLECTBAETCA C YYETOM
COAepXKaTe/lbHbIX MEXMPeAMETHbIX CBA3E C KypcamMu MaTematuku, 6uonornu, Xumuu,
reorpamm n TeXHOMOrnMN.

Mescnpeomemmuvie nowsmus, CBA3aHHbIE C M3YYeHMEM METOAOB HAY4YHOrO MO3HAHWA:
SIBNIEHMe, Hay4HbIA (akT, runotesa, (U3MYecKas BefMUMHA, 3aKOH, Teopus, HabnfeHue,
3KCMNepuUMeHT, MOAeNNpoBaHne, MOLENb, U3MEPEHME.

Mamemamuxa: pPeWIeHNe CUCTEMbI YPaBHEHWIA, TPUTOHOMETPUYECKNE (DYHKLMUN: CUHYC,
KOCUHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOe TOXAECTBO, BEKTOPblI U UX
MPOEKLUM HA OCM KOOPAUHAT, C/NOXEHWe BEKTOPOB, MPOU3BOAHbIE 3M1EMEHTAPHbIX (YHKLWNA,
NpU3HaKky Nofoobms TpeyronbHUKOB, OnpeaeneHne naoLwaam naocKuX puryp n oobéma Ten.

Buonozusn: 3NeKTPUYECKME SABNEHMS B XKMBOM Npupofe, KonebaTeslbHble ABVKEHUS B
XXVMBOI NpupoAe, ONTUYECKME SIBNEHWA B XXKMBOW NpuUpoAe, AENCTBME padvaluy Ha KUBble
opraHu3mbl.

Xumusi: CTPOEHME aTOMOB M MOMEKYN, KpUCTainyeckas CTPYKTypa TBEPAbIX Ten,
MeXaHu3Mbl 06pa30BaHNA KPUCTINYECKON PELLETKI, CEKTPa/bHbIN aHaNN3.

Teocpaghusi: MarHUTHble NOMKOCA 3eMU, 3a/1eXN MarHUTHBIX pyd, POTOCHEMKA 3eMHOIA
MOBEPXHOCTU, NpefcKasaHue 3eMNeTPACEHNIA.



Texnonozus: NUHUW 3NeKTpornepesad, reHepaTop nepeMeHHOro ToKa, 3/1eKTpoABUratesb,
WHOYKUMOHHAA Meyb, pajap, pagvmonpuémMHUK, TeneBu3op, aHTeHHa, TeneoH, CBY-neub,
MPOEKLMOHHBIV annapaT, BOIOKOHHas ONTUKa, CONHeYHas baTapes.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoeHMe yuyebHOro npegmeta «®Pu3nka» Ha YpPOBHE CpeaHero o6Liero ob6pasoBaHus
(6a30BbIi  YpOBEHb)  AO/MKHO  06ecrneunTb  JOCTUDKEHWE  CNeAytoWmMX  NIMYHOCTHBIX,
MeTanpeaMeTHbIX U NMPeaMETHbIX 06pa3oBaTe/ibHbIX Pe3ynbTaTos.

JIMUHOCTHBIE PE3YJIbTATBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUS y4ebHOro npeameta «Pu3nKa» LO/MKHbI OTPaXKaTb
rOTOBHOCTb M CMOCOGHOCTb 06Y4aroLLMXCS PYKOBOACTBOBATLCSA CHOPMMPOBAHHOW BHYTPEHHEN
NO3NLMEA NMYHOCTW, CUCTEMOM LEHHOCTHbIX OPUEHTAUMW, MO3UTUBHLIX BHYTPEHHUX
y6eXXAEeHN, COOTBETCTBYIOLMX  TPAAUUMOHHBIM  LIEHHOCTSM  POCCUIACKOIO  O6LLECTBa,
pacLUMpeHne XXU3HEHHOIO OMbiTa M ONblTa AeATeNIbHOCTU B MPOLEcCce pean3aumm OCHOBHbIX
Hanpas/IeHNIA BOCNUTATeNbHON AeATENbHOCTH, B TOM YMCNE B YaCTU:

1) rpa:knaHCcKOro BOCIIMTAHUS:

ChOPMMPOBAHHOCTb  FPaXKAAHCKOM  no3vumy  00yyatoWerocsi Kak aKTMBHOrO U
OTBETCTBEHHOIO Y/1eHa POCCUIACKOro O6LLECTBA;

NPUHATUE TPAAULMOHHbBIX OOLLEYENIOBEYECKMX TYMAHUCTUYECKUX W AEMOKPATUYECKMX
LIeHHOCTE(;

rOTOBHOCTb BECTU COBMECTHYK [AesTe/lbHOCTb B MHTepecax rpaXAaHCKOro oo6LecTBa,
y4yacTBOBaTb B CamoyrnpaB/ieHnn B 06pa3oBaTe/ilbHON opraHu3aumu;

YMEeHMe B3aMMOAENCTBOBATb C COLMa/IbHbIMW WHCTUTYTaMU B COOTBETCTBUM C WX
YHKUMAMU N HA3HAYEHWEM;

FOTOBHOCTb K N'YMaHWUTapHOMN 1 BOIOHTEPCKON AeATeNlbHOCTY;

2) NATPUOTUIECCKOI'O BOCIIUTAHUSA:

ChopMMPOBAHHOCTb POCCUIACKON rpaXkAaHCKON MAEHTUYHOCTM, NaTPUOTN3MA,;

LIEHHOCTHOE OTHOLUEHME K TOCYAApCTBEHHbIM CUMMBO/AM, [AOCTUDKEHWUAM POCCUIACKMX
YUEHbIX B 06/1aCTN PU3NKN N TEXHUKMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

chopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOr0 NOBEAEHUS;

CMOCOGHOCTb OLIEHMBATh CUTYaLMI0 U NPUHMMATb OCO3HAHHbIE PELLEHWS, OPUEHTUPYSCh
Ha MOpaslbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTW, B TOM YMC/ie B AEATENIbHOCTM YUEHOTO;

0CO3HaHMe NMYHOro BKNafa B NOCTPOEHUE YCTONYMBOIO 6yAYyLLEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

3CTETUYECKOe OTHOLLIEHNE K MUPY, BK/KOYas 3CTETUKY Hay4HOro TBOPYECTBa, NPUCYLLErO
(h13NYECKON Hayke;

5) TPy10BOT'0 BOCIIMTAHMS:

MHTEpeC K pasnnMuHbiM cdepaM NpogecCUOHANbHON AeATeNbHOCTU, B TOM 4uMCne
CBSI3aHHbIM C (U3MKOA M TEXHUKOW, YMEHME COBepLUaTb OCO3HaHHbIA BbIGOp OyaAyLUEi
Npodeccmm 1 peasin3oBblBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbl;

rOTOBHOCTb M CMOCOBGHOCTL K 06pa3oBaHMIO M CaMO0bpa3oBaHMIO B 06/1aCTU (PU3NKN Ha
MPOTSHXKEHWUN BCEM XMN3HN;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

ChOPMMPOBAHHOCTb 3KONIOrMYECKOA KyNbTypbl, OCO3HaHWEe rn106a/bHOr0 XapakTepa
9K0NOrMYecKmx Npobnem;

NNaHWpoBaHWe W OCYLLECTB/IEHNE [EACTBUIA B OKPYXKAlOLLEN cpefle Ha OCHOBE 3HaHWS
Lieneil yCTOMYMBOrO Pa3BUTUSA YE/TIOBEYECTBA;



pacluMpeHne onbiTa [esTeNbHOCTM  3KOMOFMYECKOM HAanpaBNeHHOCTM Ha  OCHOBe
VIMEHOLLIMXCS 3HAHWIA MO U3NIKE;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA:

chOpMMPOBAHHOCTb  MPOBO33PEHMS,  COOTBETCTBYIOLLUETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS (PU3NYECKON HAYKM;

0CO3HaHME LIEHHOCTN Hay4yHOl AesTeNbHOCTU, FOTOBHOCTb B MPOLIECCE U3YUEHMS (PU3UNKM
OCYLLECTB/IATb NMPOEKTHYHO 1 UCCNIEA0BATENbCKYH AEATENbHOCTb MHAMBUIYAIbHO W B Fpynne.

METANPEAMETHBIE PE3YJIbTATDI
ITo3naBaTeabLHBIE YHUBEPCAJbHBIC y‘leﬁHLIe )IeﬁCTBI/Iﬂ
ba3oBble Joruueckue )IeﬁCTBI/IH:

CaMOCTOATENIbHO  (POPMY/NINPOBATL U aKTyaM3upoBaTb Mpo6neMy, paccMaTpmBath eé
BCECTOPOHHE;

onpefensaTb Lenn AedaTeNlbHOCTH, 3af4aBaTb NapaMeTpbl U KPUTEPUM NX LOCTUXKEHWS;

BbISBNATb 3aKOHOMEPHOCTM M MPOTMBOPEUMS B pacCcMaTpBaeMbIX (IU3NYECKUX ABMEHUSAX;

pa3pabatbiBaTh NiaH peLleHns Npobaembl ¢ YH4ETOM aHa/IM3a UMEKOLLMXCA MaTepuasibHbIX
N HemaTepuaibHbIX PECYPCOB;

BHOCUTb KOPPEKTWBbLI B [eATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3YyNbTaToB LEeNAM,
OLleHMBaTb PUCKM NOCNEeACTBUM AeATENbHOCTH;

KOOPAUHMPOBaTL WM BbIMOMHATL PaboTy B YC/MOBUAX PeasibHOro, BUPTYabHOro W
KOMOVHUPOBaHHOI 0 B3aMOeNCTBUS;

pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NMPU PELLEHMMN XXN3HEHHbIX NPO6/IEM.

ba3zoBble HCCJIeA0BATCIbCKHUC HeﬁCTBHﬂZ

BMafleTb Hay4yHOW TEPMMUHOMOIMEN, K/KOUYEBbIMU MOHATUAMW U MeToAaMn (PU3NYECKON
HayKu;

B/lafleTb HaBblkamy Y4eBHO-UCCNeA0BaTeIbCKON N MPOEKTHON AeATeNlbHOCTM B 061acTu
(PM3MKK, CNOCOBHOCTBLIO N TOTOBHOCTLIO K CAaMOCTOATE/IbHOMY MOWCKY METOAO0B peLLeHns 3aaad
(PM3MYECKOro COAePXKaHUs, MPUMEHEHNIO Pa3/INYHbIX METOA0B NO3HAHUS;

BafleTb BUAaMu AeATeNlbHOCTU MO MONYYEHUO HOBOTO 3HaHWSA, ero WHTeprpeTaumu,
npeobpa3oBaHN0 M MPUMEHEHWUIO B Pas3/INYHbIX Y4YeBHbIX CUTyauusx, B TOM 4ucnie npu
CO3/aHNN y4ebHbIX NPOEKTOB B 061aCTVN (PUNKN;

BbIBNATb MPUYUHHO-CNEACTBEHHbIE CBA3M W aKTyaiM3vpoBaTb 3afady, BblABUraTb
rmnoTesy eé pelleHWs, HaxoAuTb aprymeHTbl [NS [0Ka3aTeNbCTBA CBOWX YTBEPXAEHWN,
3a/laBaTb rnapameTpbl U KPUTEPUN PELLEHUS;

aHa/IM3MpoBaTh MOJSyYeHHble B XO4e PelleHus 3afaun  pesynbTaTbl, KPUTUYECKU
OLIEHMBATb MX LOCTOBEPHOCTb, MPOrHO3MPOBAaTb M3MEHEHWE B HOBbIX YC0BUSX;

CTaBUTb U (POPMYNMPOBaTb COBCTBEHHbIE 3aayn B 06pa3oBaTe/lbHON AesATeNbHOCTY, B
TOM 4mcrie Npy U3y4eHUn (HU3NKHK;

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, OLeHVBaTb NPUOBPETEHHbIN ONbIT;

YMETb MEPEHOCUTb 3HaHWSA MO (PU3MKE B MPAKTUYECKYHO 06/1aCTb XXMU3HELEATEIbHOCTHY;

YMETb MHTErpupoBaTh 3HaHUSA U3 PasHbIX MPeAMETHbIX 06/1acTeN;

BblABUraTb HOBbIE NN, Npeasiaratb OPUrMHaIbHbIE MOAXOAbI U PeLLIeHUs;

CTaBMTb NPOBEMbI U 3afa4n, AOMYCKatoLMe anbTepHATUBHDBIE PELLEHNS.

Patora ¢ undopmaunmeii:



BNafieTb HaBblKaMW MONYyYeHNs NHOPMALMN (U3NYECKOTO COZEPXKaHNUSA U3 UCTOYHWKOB
pa3HbIX TWMOB, CaMOCTOATENbHO OCYLLECTBMATbL MOUCK, aHaIn3, Ccuctematusauuio U
WHTepnpeTauuio MHhopMaLum pasiniHbIX BUAO0B 1 (hOPM MPEeACTaBEHNS;

OLeHMBaTb [OCTOBEPHOCTb MHGOPMaLK;

MCNONb30BaTh CPeAcTBa WMH(OPMALMOHHBIX 1 KOMMYHUKAUMOHHbBIX TEXHONOrniA B
PeLeHN KOTHUTUBHBIX, KOMMYHWKaTUBHbLIX W OpraHu3aumoHHbIX 3afad C COO/0AeHNEM
TpeboBaHWIA 3ProHOMUKK, TEXHUKWN GE30MNacHOCTM, TUIMeHbl, pecypcoctepeXxeHns, NpaBoBbIX U
3TUYECKUX HOPM, HOPM MH(OPMaLMOHHON 6e30MacHoCTHY;

co34aBaTb TEKCTbl (PU3NYECKOr0 COLEePXKaHWA B Pas/MuHbIX Qopmarax € Y4ETOM
Ha3HayeHUs UWHQopMauuyM W LeneBo  ayauTopuW, BblIOMPas ONTUMASbHYHO — (hopMy
npeACcTaBEHNS N BU3YyasIU3aL N,

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYLLECTBNATb 06LLEHME HA YPOKAX PU3MKMN U BO BHEYPOUHOW [eATENIbHOCTY,

pacno3HaBath NPeAnoChbIIKA KOHPNKTHBIX CUTYaLMIA U CMArYaTb KOH(INKTbI;

pasBEPHYTO WM NOrTMYHO WM3naratb CBOK TOYKY 3PEHUSA C WUCMOMb30BaHWEM A3bIKOBbIX
CPeAcCTB;

MOHMUMATb 1 UCMO/Mb30BaTb NMPeUMYLLECTBa KOMaHAHOW 1 MHAVBUAYaIbHON PaboThbl;

BblOMpaTh TeMaTuKy U MeTOLbl COBMECTHbIX [EACTBUN C YYETOM OOLUMX WHTEPECOB U
BO3MOXHOCTEN KaX[0ro YneHa KOJNeKTUBa,;

MPYHUMATL LN COBMECTHOW [AeATeNbHOCTW, OpPraHv3oBbIBaTb WM KOOPAMHMPOBATb
[eNCTBMA MO €€ [OCTMXKEHWIO: COCTaBMATb NJaH AeNCTBUA, pacrpefensTb PonvM C Y4YETOM
MHEHWIA YYaCTHMUKOB, 06CYXXAaTb pe3ybTaTbl COBMECTHOIN paboThl;

OLeHMBATb Ka4yecTBO CBOEro BKMaja M KaKAO0ro yyaCcTHUKA KOMaH/bl B 0OLLMIA pe3ynibTaTt
Mo pa3paboTaHHbIM KPUTEPUAM;

npeanaraTb HOBble MPOEKTbl, OLEHUBATb WAen C MO3ULUN HOBU3HbI, OPUTMHaIbHOCTY,
MPaKTUYEeCKOW 3HAYMMOCTM;

OCYLLECTB/IATL MO3UTUBHOE CTpaTerMyeckoe MOBEAEHWE B Pas3/IMYHbIX CUTyaumsax,
MPOABNATL TBOPYECTBO U BOOBPaXKEHWE, ObITb UHULMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusaunus:
CaMOCTOATE/IbHO OCYLLECTBNATL MO3HABATENIbHYH AeSTENbHOCTb B 06/1aCTU (PU3NKK 1
acTPOHOMUW, BbISIBNATL MPO6IEMbI, CTaBUTb U (POPMY/IMPOBATL COOCTBEHHbIE 33a4K;
CaMOCTOATE/IbHO COCTaB/AThL MJIaH PeLUeHNS PacyHéTHbIX M KayeCTBEHHbIX 3afad, niaH
BbIMOMIHEHNA MPaKTUYECKOW paboTbl C  YYETOM WMEHOLMXCA PeCcypcoB, COOCTBEHHbIX
BO3MOXXHOCTEN 1 NpeAnoyTEHNIA;
[iaBaTb OLEHKY HOBbIM CUTYyaLMsaM;
pacLuMpATb paMKK y4ebHOro npeAmMeTa Ha OCHOBE JIMYHbIX MPEAMNOYTEHWA;
Aenatb OCO3HaHHbIA BbIOOP, apryMeHTMpPOBaTb ero, 6paTb Ha ceb6si OTBETCTBEHHOCTb 3a
PELLEHNE;
OLeHMBaTb MPUOBPETEHHDIN ONbIT;
Cnoco6CTBOBaTL  (DOPMMPOBAHMIO U MPOSIBNEHUIO  3pyauLMM B 06/1aCTU  (PU3KKMK,
MOCTOSHHO NOBbLILLATL CBOW 06pa30BaTE/IbHbIA U KYNbTYPHbIN YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:
[iaBaTb OLEHKY HOBbIM CUTYyalMsiM, BHOCUTb KOPPEKTUBLI B AeATEeNbHOCTb, OLEHUBATb
COOTBETCTBME Pe3y/bTaToB LieNsM,;



BNafieTb HaBblKaMW NO3HaBaTeNbHOM pet/IeKCUM KakK OCO3HaHWS COBEpLUAeMbIX 4e/CTBUi
M MbIC/TMTENbHBIX MPOLECCOB, X Pe3y/bTaToB Y OCHOBaHWIA;

MCNONb30BaTh NPUEMBI pethieKCUI 418 OLEHKM CUTYauun, BbI6Gopa BEPHOI0 PeLLeHUs;

YMETb OLiEHMBATb PUCKN U CBOEBPEMEHHO MPUHMMATL PELLEHNS MO UX CHUKEHWIO;

MPUHUMATL MOTMBbI 1 apryMeHTbI APYrX MpW aHann3e pesy/bTaToB AesTeIbHOCTY,;

NpUHMMaTb cebs, NOHNMas CBON HeOCTaTKM N OCTOMHCTBA;

NPUHMMATb MOTUBBI U apryMeHTbI ApYrX Npy aHa/In3e pesynbTaToB AedATe/lbHOCTY;

Npy3HaBaTh CBOE MPaBo 1 NPaBo APYrMX Ha OLUNOKN.

B npouecce JOCTMXKEHWS IMYHOCTHbLIX Pe3y/IbTaTOB OCBOEHWS NPOrpaMmbl Mo usnke ans
YPOBHSI CcpeAHero obuiero o6pasoBaHMst y 06y4YatoLLMXCA COBEPLLEHCTBYETCA 3MOLMOHASbHBbIN
WHTENNEKT, NpeanoararoLmin chopmMmpoBaHHOCTb:

CaMOCO3HaHWS, BK/IOYAIOLLEro CMOCOOHOCTb NOHMMATb CBOE 3MOLMOHAIbHOE COCTOSHUE,
BUETb Hanpas/eHNs pa3BUTUA COBCTBEHHON 3MOLMOHaILHON Ccthepbl, ObITb YBEPEHHBIM B Ce06E;

camoperynmpoBaHus, BK/IOHAIOLLLEr 0 CaMOKOHTPO/b, yMeHwue npUHUMaTb
OTBETCTBEHHOCTb 3a CBOE MOBeAEHMe, CMOCOOHOCTb afanTUPOBaTbCA K 3MOLMOHA/IbHbLIM
M3MEHEHWAM M NPOSBASATL FTMOKOCTb, ObITb OTKPLITbIM HOBOMY;

BHYTPEHHEN MOTMBaUUW, BK/IHOYUAKOLWEN CTPeMeHVE K LOCTVXKEHUIO Lenn W ycnexy,
ONTUMU3M, UHULMATUBHOCTb, YMEHWE [eNCTBOBATb NCXOASA U3 CBOMX BO3MOXHOCTEN;

aMMaTuK, BKHOYAKOLWEN CNOCOOGHOCTL MOHMMATb 3MOLMOHANIbHOE COCTOSIHWE [ApYrux,
YUUTbIBATb €r0 MPY OCYLLECTBEHNMN OOLLEHNS, COCOOHOCTbL K COMYBCTBUIO M COMEPEXXUBAHNIO;

COLMabHbIX HaBbIKOB, BK/KOYAOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLEHMS C APYTMM
noAbMK, 3a60TUTLCA, NPOSBNATL MHTEPEC U paspeLLaTb KOHMPINKTBI.

NPEAMETHBIE PE3YJIBTATHI

K KoHuy 06y4yeHus B 10 kiaacce npegmMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/KHbI
OTpaXaTb CHOPMMPOBAHHOCTL Y 06YHatOLLXCSH YMEHWIA:

[EMOHCTPMPOBaThL Ha Npumepax posib U MeCcTo (PU3UKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHOW TEXHWKM U TEXHOMOMMI, B NPaKTUYECKON
[esTenbHOCTY NI0LeN;

YUNTbIBATb TPaHWLbl NPUMEHEHWS W3YYEHHbIX (U3NYECKUX MOAENei: maTepuaibHas
TOUKa, UHepuMasbHas cucTeMa OTCYETa, abCOMOTHO TBEPAOe TeNo, MAea/IbHbIN ra3, MoLenu
CTPOEHMSA ra3oB, YXULKOCTEN W TBEPAbIX Tes, TOUEYHbIA 3NEKTPUYECKUIA 3apajg Npu peLleHnm
(hr3nMUecKnX 3agau;

pacrnosHaBaTb (M3nueckme sBneHWUs (MPOLLECChl) U OOBACHATb MX HA OCHOBE 3aKOHOB
MeXaHWKKW, MOMNEKYNAPHO-KMHETUYECKO Teopun CTPOEHWS BELLECTBA W 3NEKTPOLUHAMUKMW:
pPaBHOMEPHOE W PaBHOYCKOPEHHOE NPSAMOSIMHENHOe [BWXKEHWE, CBOOOAHOe NajeHue Ten,
[BWXEHME MO OKPY)XHOCTW, WHepuus, B3auMOfeicTBme Ten, Aauddysms, 6poyHOBCKOe
[BVDKEHME, CTPOEHME XMAKOCTEN W TBEPAbIX Ten, M3MeHeHMe 06bEMA Ten Mpu HarpeBaHUu
(oxnaxpgeHuu), TennoBoe paBHOBECUe, UCMapeHne, KOHAeH cauus, MniaseHve, KpuctTaamsalums,
KuneHue, BNaXKHOCTb BO3[yXa, NOBbILLEHNE [aBNeHWs ras3a Npu ero HarpeBaHWn B 3aKpbITOM
cocyfle, CBA3b MexJy napameTpaMu COCTOSHMA rasa B M30Mpoueccax, 3/MeKTpusaums Ten,
B3aMMO/eNnCcTBIUe 3apaLoB;

OMNMCLIBATb MEXaHWYECKOe ABMXKEHWE, WUCMONb3ys (M3NYecKne BeNUUMHBI: KOOPAMHATA,
MyTb, MepemMeLleHne, CKOPOCTb, YCKOPeHWe, Macca Tena, Cuia, UMNYNbC Tena, KUHETUYecKas
9HEeprus, noTeHUMabHas 3HEepPrus, MexaHuueckad paboTta, MexaHU4yeckas MOLLHOCTb; Mpu
ONUCaHWM MpaBUIbHO TPaKTOBaTb (PU3NYECKUA CMbICN  WCMOJMb3YEMbIX BEIMYMH, UX



0603HaYeHNA N eAVHULbI, HAXOAUTb POPMY/Ibl, CBA3bIBAIOLLME AaHHYHO (DU3NYECKYHO BEIMUNHY
C ApyrvMu BeiMynHamu;

ONUCbIBaTb U3YYeHHbIE Ten/oBble CBOWCTBA Ten W TEMoBble SBMEHWUSA, WCMO/Mb3YA
(hM3nYecKne BEMMYUMHBLL: [aBfieHWe rasa, Temnepartypa, CpefHAs KWHETUYecKas 3Heprus
Xa0TUYECKOrO ABWXKEHWA MOJEKYN, CpefHeKBagpaTU4Has CKOPOCTb MOJEKY/, KONNYECTBO
TenoTbl, BHYTPEHHAA 3Heprus, pabora rasa, KOIPMUUMEHT NOME3HOro [eiCTBUS TEnJoBoro
[Burarens; npu onucaHUy NPaBnIbHO TPAKTOBaTb (PU3NYECKMIA CMbICN UCMO/b3YEMbIX BEUYUH,
X 0003HAYEHNA W efVMHULbI, HaXOoAWTb (HOPMYnbl, CBA3bIBAKOLME [AAHHYIO (PU3NYECKYHO
BE/IMYMHY C APYrMU BEIMYNHAM;

ONUCbIBaTb W3YYeHHble 3/IEKTPUYECKME CBOWCTBA BELLECTBA WM 3/MEKTPUYECKME ABNEHUA
(npoueccol), UCNOMb3ys PU3NYECKME BEMIMYMHBI: 3NIEKTPUYECKUIA 3apsaj, 3NMEeKTPUYecKoe nose,
HanpsKEHHOCTb MNONSA, MOTeHUMan, pPasHOCTb MNOTEHUMANoB; MNPU  OMMCaHUW  MNPaBU/IbHO
TpakToBaTb (PU3NYECKNIA CMbIC/T WMCMOMb3YEMbIX BEIMYMH, WX O0603HAYEHWUS W eAVHULbI;
yKasblBaTb (POPMY/ibl, CBA3bIBAIOLLME AAHHYHO PU3NYECKYIO BENIMUYMHY C LPYTUMU BEIMYMHAMM,

aHanM3npoBaTb (PU3NYECKME MPOLLECChl U ABMNEHWS, UCMOMb3yA (PU3NYECKME 3aKOHbI U
NPUHUMNLI: 3aKOH BcemupHoro TaroteHus, I, Il n 11l 3akoHbl HbIOTOHa, 3aKOH COXpaHeHus
MEeXaHNYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMNY/bCa, NMPUHLMN CYnepnosuLumn cui, NpUHLMN
paBHOMPaBNA UHePLMaNIbHbIX CUCTEM OTCYETA, MOJIEKYNAPHO-KMHETUYECKYHO TEOPUIO CTPOEHNS
BELLLECTBA, ra3oBble 3aKOHbl, CBA3b CpPefHEN KWHETUYECKOW 3Hepruv TersioBOro [ABMXKEHUS
MOJIEKYN C abCOMOTHOW TeMMepaTypoi, MepBblid 3aKOH TEPMOAMHAMUKW, 3aKOH COXPaHeHWs
3NIEKTPUYECKOro 3apsga, 3akoH KynoHa, npu 3ToM pasnnyatb C/OBECHYHD (DOPMYIMPOBKY
3aKOHa, ero MaTemMaT1yecKoe BblpaKeHue 1 ycnosus (rpaHuubl, 061acTu) NPUMEHNMOCTH;

0OBACHATL OCHOBHbIE MPUHLMIbI AeACTBUS MaLLWH, NPUOG0POB M TEXHUYECKUX YCTPONCTB;
pasnnyatb YCnoBms Ux 6e30MnacHOro UCMosb30BaHUA B NOBCELHEBHON XXN3HW;

BbINOIHATL 9KCMEPUMEHTbI MO UCCNEeL0BaHNI0 (DU3NYECKMX SABMEHWIA U NPOLIECCOB C
NCMOMb30BaHMEM  MPAMbIX WM KOCBEHHbIX — W3MepeHWi, npu  3TOM  (hOPMY/MPOBaTh
npobnemy/sagayy W runotesy y4ebHOro 3KCMepMMeHTa, cobupaTb  YCTAHOBKY U3
NpeL/10KeHHOro 060pyA0BaHMs, NPOBOANTL ONbIT U (POPMYNNPOBATL BbIBOAbI;

OCYLLECTB/IATL MNPSAMbIE WM KOCBEHHbIE W3MepPeHUs (U3NYECKUX BENUYUH, NPU 3TOM
BblOMpaTh ONTUMaSbHBIA CrOCO6 M3MEPEHUA WM UCNOMb30BaTb W3BECTHbIE METOLbl OLEHKU
MOrpeLUHOCTEN N3MEpPEHWIA;

nccnefoBatb 3aBMCUMOCTU  MeXAY (PU3MYECKMMU  BeIMYMHAMU  C  UCMO/b30BaHMEM
NPAMbIX W3MEPEHUI, NPWU 3TOM KOHCTPYMPOBaTb YCTaHOBKY, (DMKCMPOBaTb pe3y/bTaTbl
MONYYEHHON 3aBUCMMOCTU (PU3NYECKMX BEMIMYMH B BUAe Tabnuy v rpaukos, fenaTb BbIBOAbI
Mo pesy/ibTaram MCClef0BaHus;

cobnogate npaswna 6Ge3onacHoOro Tpyaa Npv MNPOBeAEHUWM WUCCNeLOBaHUA B pamKax
y4ebHOro 3aKcnepumeHTa, Yy4ebHO-UCCNEOBATENbCKOM W MPOEKTHOW  [AeATeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPONCTB U NabopaToOpHOro 060pyA0BaHNS;

pewatb pacyéTHble 3afayus C SBHO 3afaHHOW (M3MYECKON MOAENbIO, WCMOoNb3yAa
(hn3nyecKmne 3aKOHbI U MPUHLMMBI, HA OCHOBE aHasM3a YCNoBMS 3afayun BblovpaTb (PU3NYECKYHO
MOZeNb, BbIAENATb (U3NYECKMe BeIMYMHBI U (DOPMY/bl, HEOOXOAUMble [ANA eé peLueHus,
MPOBOANTL PACUEThI M OLEHMBATbL PeasIbHOCTb MOTYHYEHHOT0 3HAYEHNS (PU3UYECKON BENINYMHBI;

pelaTb KayeCTBeHHble 3afayu: BbICTPaMBaTb JIOTUYECKM HEMPOTUBOPEUMBYIO LIEMOYKY
PacCy>XJeHWiA C OrMOPOI Ha N3YYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKUe AB/IEHNS;

MCMOMb30BaTh MPU  pelieHMn Yy4yebHbIX 3adad  COBPEMEHHblE  WH(OPMALOHHbIe
TEXHOMIOMMN A1 MOUCKA, CTPYKTYPUPOBaHMWS, UHTepNpeTauun 1 npeactaBneHns y4e6HON w



Hay4HO-MOMYNAPHOM MH(OPMaL MK, MONYYEHHON W3 Pas/INYHbIX WMCTOYHUKOB, KPUTUYECKU
aHasM3npoBaThb Noslydaemyto MHHoOpMaLmIo;

MPMBOAMTL NPUMEPbI BKMaLa POCCUIACKMX U 3apyOeXHbIX YUEHbIX-(DU3NKOB B pasBuTHe
HayKK, 06bSCHEHVE MPOLIECCOB OKPYXKAKOLLEr0 MUPa, B Pa3BUTME TEXHUKMN U TEXHOMOMNA;

MCNOMb30BaTb TEOPETUYECKMe 3HaHUA N0 (M3MKe B MOBCEAHEBHOW >KU3HM ANA
obecrieveHns 6e30MacHOCTY NPW obpaLleHn ¢ NpruéopaMm 1 TEXHUYECKMUN YCTPONCTBaMU, ANs
COXpaHeHMs 340P0BbS 1 COOMOAEHNA HOPM 3KO/IOrMYECKOro NOBELEHWS B OKPYXKAtOLLEel cpeje;

paboTaTb B rpynmne C BbIMO/HEHNEM Pa3/INYHbIX COLMaNbHbIX PONeiA, NnaHMpoBaTb PaboTy
rpynnbl, pauvoHasbHO pacnpefensaTb 0043aHHOCTM WM MNaHUPOBaTb  AeATENbHOCTb B
HeCcTaHAapPTHbIX CUTYyaUWsiX, afleKBaTHO OLeHMBaTb BK/Af KaXAOro W3 y4acTHWKOB Fpynmbl B
peLleHne paccMaTpmBaeMor npobiemsl.

K KoHLy 06y4yeHusi B 11 kaacce npegMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE [O/HKHbI
OTpaxaTb CHOPMMPOBAHHOCTL Y 06YHALOLLMXCA YMEHWIA:

AEMOHCTPMPOBaTb Ha MpMmepax poib U MeCTO (M3MKW B (HOPMUPOBAHUM COBPEMEHHOIA
Hay4YHON KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHOWN TEXHUKW W TEXHOMOMNIA, B MPaKTUYeCKOM
AEeATeNbHOCTY NOAEN, LeNOCTHOCTb U e4UHCTBO (IU3NYECKOI KapTUHbI MUPA;

YUNTbIBaTb  FPaHULbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOAENE: TOYEUHbIN
ANEeKTPUYECKUIA 3apaf, /lyd CBeTa, TOYEYHbI WCTOYHWMK CBeTa, fAepHas MOfe/lb aToma,
HYK/OHHas MOeNb aTOMHOI0 s4pa Npu peLleHny PU3NYecKnX 3agay;

pacnosHaBaTb (M3nyeckne sBneHMs (MPOLECCbl) M OOBACHATL MX Ha OCHOBE 3aKOHOB
3NEKTPOAMHAMUKMA N KBAHTOBOM (DM3MKMW: 3MEKTpUYEcKas NPOBOAMMOCTb, TEMI0BOE, CBETOBOE,
XMMWYECKOE, MarHWTHOe [JeNCTBUA TOKa, B3aMMO[ENCTBME MAarHUTOB, 3/IEKTPOMarHWTHas
VHAYKUWS, [EACTBME MarHUTHOrO MO Ha MPOBOAHWMK C TOKOM W [ABWXKYLWIACA 3apsf,
3N1EeKTPOMarHUTHbIe KonebaHus 1 BOMHbI, MPAMO/IMHENIHOe pacnpoCTPaHeHMe CBETa, OTPaXKeHMe,
npenomneHune, uHTepdepeHums, AudpakymMs W nonspusaums CBeTa, [AMCMEpCUs CBeTa,
(hOTO3NMEKTPUYECKNI ApdeKT (hoTO3((eKT), CBETOBOE AaBNeHMe, BOSHUKHOBEHWE TMHENYATOrOo
CMeKTpa aToma BOL0poAa, ECTECTBEHHAS M UCKYCCTBEHHAS Paj0aKTUBHOCT;

OnuCbIBaTb M3y4eHHble CBOWCTBA BellecTBa (3M1EKTPUYECKME, MArHWTHbIE, ONTUYECKUE,
3NEKTPUYECKYHO NPOBOAUMOCTb Pa3fIMYHbIX CPed) U 3NeKTPOMarHUTHbIe ABNEHUS (NpoLecchl),
NCNonb3ys (U3NYECKMEe BENNUMHBI:  3NEKTPUYECKNA  3apsf, CWla TOKa, 3M1eKTPUYEcKoe
Hanps>KeHue, 3NeKTPUYECKOe CONPOTUB/IEHME, Pa3HOCTb NMOTEHLMAN0B, 3EKTPOABMXKYLLASA CUNa,
paboTa TOKa, MHAYKUMS MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, MHAYKTUBHOCTb
KaTyLUKW, 3HEPrus 3MeKTPUYECKOrO M MarHUTHOroO MNOfei, Mepuoj U 4vactoTa KonebaHwuii B
KonebaTeslbHOM KOHTYpe, 3apsaj 1 cuia ToKa B MpoLecce rapMOHUYECKUX 3M1eKTPOMArHUTHBIX
KonebaHui, (POKYCHOe pacCcTosHME W OMTWYecKas Ccufa SIMH3bI, NPU ONUCaHWM MPaBUJIbHO
TPaKTOBaTb (PMU3NYECKMIA CMbICAT UCMO/b3YEMbIX BEANYMH, WX OO03HAYEHWUS W eAUHMLbI,
yKasblBaTb (hOPMY/ibl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYHO BENNUNHY C APYTMMW BENNYNHAMMY,

OMNCLIBaTb W3YYeHHble KBaHTOBbIE SB/JEHWS W MPOLECCHl, MCMOMb3ys (U3MUecKme
BE/IMYMHbBI: CKOPOCTb 3/1EKTPOMArHWTHbIX BOJIH, A4/IMHA BOMHbI U 4YacTOTa CBETa, 3HEPrusi U
uMnynbC (POTOHA, Nepuof nonypacnafa, SHEPrus CBA3M aTOMHbIX S4ep, NpU onucaHum
MpaBWIbHO TPaKTOBaTb (PU3NYECKWUIA CMbIC/T WCMO/b3YEMbIX BEIMYMH, WX 0603HAYeHUs K
eMHMLbI, YKa3blBaTb (HOPMY/bl, CBA3bIBAIOLIME [AHHYHO (DU3NYECKYHO BESIMYMHY C APYrMMu
BE/IMYMHAMMU, BbIYNCNATL 3HAUYEHNE PU3NYECKON BETMUUNHDI;

aHanmM3npoBaTb (PU3NYECKMe MPOLECChl U ABMEHWA, UCNOMb3yA (PU3NYECKMe 3aKOHbI 1
npuvHUMNbl:  3akoH OMa, 3aKOHbl MOCNefoBaTeNIbHOr0 W NapassefibHoro  CoefuHeHUs
MPOBOAHMKOB, 3aKOH [bKoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM  WHAYKUWMMW,  3aKOH



NPAMO/IMHEHOrO PacrnpoCTpaHeHNs CBeTa, 3aKOHbl OTPaKEeHUS CBEeTa, 3aKOHbl MPenoM/IeHuUs
CBeTa, ypaBHeHMe OWHWTeHa AN (oTo3(heKTa, 3aKOH COXPAHEHUS 3SHEPruu, 3akoH
COXpPaHeHMsi UMMY/bCa, 3aKOH COXPaHeHUs 3NeKTPUYECKOro 3apsja, 3akoH COXpaHeHWs
MaccoBOro 4mcna, noctynartbl bopa, 3aKOH pagMoakTMBHOrO pacnafga, npyv 3TOM pasnyartb
C/TIOBECHYIO (DOPMY/IMPOBKY 3aKOHA, ero MaTremaTU4eckoe BbIpaKeHWe W YCnoBus (rpaHuupbl,
061acTn) NPUMEHNMOCTH;

onpeaensTb HanpasfieHWe BeKTopa WHAYKLUWM MarHUTHOMO MOAS MPOBOAHMKA C TOKOM,
cunbl AMnepa u cunbl JlopeHua;

CTPOUTL 1 ONKCLIBATL N300paXKEHNE, CO34aBaEMOE NTOCKUM 3epKasioM, TOHKOI NIMH30MA;

BbINOMHATL 9KCMEPUMEHTbI MO UCCNEef0BaHMI0 (DU3NYECKUX SBNEHWIA U NPOLLECCOB C
MCNONb30BaHMEM  MPSAMbIX W KOCBEHHbIX  W3MEPEeHWn: npu  3ToM  (hOpPMYy/NMpoBaThb
npobnemy/safadyy M runotesy Yy4ebHOro 3KCrepumeHTa, cobupaTb YCTaHOBKY U3
Npes/10KeHHOro 060pyL0BaHNs, NPOBOAUTL OMNbIT U POPMY/NMPOBATL BbIBOAbI;

OCYLLECTBNATL MNPSMblE M KOCBEHHbIE W3MEPEHUS (U3NYECKUX BEIMYMH, MPU 3TOM
BbIOMpaTb ONTUMa/bHbIA CNOCO6 W3MEPEeHMS U UCMOMb30BaTb M3BECTHbIE METOAbl OLIEHKM
MOrpeLLIHOCTEN N3MEPEHNI;

nccnefoBatb 3aBUCUMOCTU (PU3NYECKNX BEIMYMH C UCMOJIb30BaHWEM MPAMbIX U3MEPEHWIA:
NPy 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (PMKCMPOBaTb pe3y/bTaTbl MOSYYEHHON 3aBUCMMOCTY
(hM3NYECKMX BeNMUYMH B BUAe Tabnuuy W rpadukos, AenaTb BbIBOAbI MO pe3ynbTaTam
nccnefoBaHus;

cobnogate npaswia 6e30nmacHoOro Tpyga nNpv MNPOBEAEHUM WUCCNef0BaHWA B pamMKax
y4ebHOro 3KCnepumeHTa, Y4ebHO-UCCNeAoBaTeNbCKOM W MPOEKTHOWM  [AeATeNIbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPONCTB U NabopaToOpHOro 060pyA0BaHNS;

pewwartb pacyéTHble 3afayM C SBHO 3afaHHOW (U3NYECKON MOZAENbi, UCMOosb3ys
(hn3nyecKmne 3aKOHbI M MPUHLMMBI, HA OCHOBE aHa/in3a YCnoBuA 3afadv BblomMpaTtb (PU3NYECKYHO
MofJeNb, BblAENATb (YM3NYECKMe BEMUMHbI U (DOPMY/bl, HEO6XoauMMble AN eé peLueHus,
NMPOBOAUTbL PacYETbI M OLEHMBATb PeaslbHOCTb MOTYYEHHOI0 3HaYEHUS (PU3NUECKON BETMYMHBI;

pellaTb KayeCTBEHHble 3afayn: BbICTpamBaTb JIOTMYECKU HENpPOTUBOPEUMBYHO LIEMNOYKY
PacCy>XIeHNIA C ONOPOIA Ha U3YYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (IN3NYECKME ABNEHWS;

MCNONb30BaTb MPU  PELIeHNN Yy4ebHbIX 3afad  COBPEMEHHble  MH(OPMaLMOHHbIE
TEXHONOMMN AN MOWUCKA, CTPYKTYPUPOBaHWSA, MHTepnpeTauum n npeacTaBneHnst yqyebHoW wu
Hay4YHO-MOMYNSAPHOM MH(OPMaLUK, MOMYYEeHHOW W3 PasIMYHbIX WCTOYHUKOB, KPUTUYECKM
aHaM31pPoBaTb NONYyYaEMYH MH(OPMaLUIO;

06BACHATb NPUHLMNbI AENCTBMSA MaLUVH, MPUBOPOB 1 TEXHNYECKMX YCTPONCTB, pasnmyaThb
YCNOBMS NX 6e30MacHOr0 NCMob30BaHNS B NOBCEAHEBHOW XN3HM;

NPUBOAUTL NPUMepPbI BK1aAa POCCUMCKMX U 3apyBeXXHbIX YUYEHBbIX-(IM3NKOB B pa3BUTUE
HayKu, B 00BACHEHME NPOLECCOB OKPYIXKAIOLLEro MUPa, B Pa3BUTNE TEXHUKM N TEXHOMOMUNA;

MCNONb30BaTb TEOPETUYECKME 3HAHUA N0 (PM3MKE B MNOBCEAHEBHON XXWU3HWM ANA
obecneyeHns 6e30MacHOCTY NpK obpaLleHny ¢ NpUbopaMmn U TEXHUYECKUMM YCTPOMCTBaMU, 415
COXPaHeHUA 34,0P0Bbs U COONIOAEHNS HOPM 3KOMOMMYECKOr0 NMOBELEHNSA B OKPYXKAIOLLIEN cpeje;

paboTaTb B rpynmne C BbIMNO/IHEHWEM Pa3/IMYHbIX COLMaNbHBIX POJEN, NIaHNPOBaTb PaboTy
rpynnbl, paunoHaNbHO —pacrnpefensaTb  0083aHHOCTM W MaHMPOBaTb  AeATEeNbHOCTb B
HeCcTaHAapPTHbIX CUTYyaumsaX, afeKBaTHO OLEHVBATb BKMNAL KaXA0ro M3 YYaCTHWKOB rpymnmbl B
peLleHne paccMaTpuBaeMoi Npobembl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpoabnsie IIpakrnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pazgen 1. DUSUKA U METOIbl HAYYHOI'O ITIO3HAHUA
11 ® 2 Bubnnoteka LLOK
: M31Ka N METOAbI HAYYHOTO NMO3HAHWSA https://m.edsoo.ru/7f41bf72
Toro no pasgeny 2
Paznen 2. MEXAHUKA
bubnmnoteka LLOK
21 Kuremarnka > https://m.edso0o.ru/7f41bf72
Bubnmnoteka LLOK
22 Avamnia ! https://m.edso00.ru/7f41bf72
Bubnmnoteka LLOK
2.3 3aKOHbI COXpaHeHNsa B MexaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
o Bubnmnoteka LLOK
3.1 OCHOBbI MONEKYNAPHO-KUHETUYECKOW TEOPUN 9 1 https://m.edsoo.ru/7f41bf72
Bubnmoteka LLIOK
32 OCHOBbI TEPMOAMHAMMKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHUSA BellecTBa. Pa3oBble 5 Bubnnoteka LLOK

nepexoapbl

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



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

Toro no pasgeny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

Bubnmnoteka LLOK
41 SNEKTPOCTATKE 10 https://m.eds00.ru/7f41bf72
4 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 Bubnnoteka LLOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHuTHoe none. SNeKTpoOMarHMTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edsoo.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBbI CrneLmansHOM Teopum

bnbnuoteka LLOK

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



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

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOGPU3NKM 7 E::S;?;'g::;;grou/}; £41097¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

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



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Konrposbusie IIpakrunyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl
Pur3nKa — Hayka 0 npupose.
1 HayuHble MeTZ bl I'IOC?H:HI/'?'FI 1 bubnuoreka LIOK
y A https://m.edsoo.ru/ff0c32e2

OKpy>KatoLLlero mupa
Po/lb 1 MECTO (DM3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 Bubnuoteka LIOK
Hay4HOW KapTWUHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHnyecKoe BUXKEHME.

3 OTHOCUTENBHOCTL MEXaHNYECKOro 1 bubnunoteka LIOK
ABWXKeHuA. [NepemeLLeHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEPHOE NPSIMOIMHERHOE 1 bubnunoteka LIOK
[IBMXXeHne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bbubnuoteka LIOK
OBVKeHue https://m.edsoo.ru/ff0c372e

5 CB060HOE NafieHMe. Y CKopeHue 1 Bubnuoteka LIOK
cB06OHOr0 NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

7 ,D,Em»(eHme maTe rull/laanmﬁ TOYKM NO 1 bubnmoreka LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTM
8 MpuHUMN oTHOoCUTENBHOCTK [Manunes. 1 bubnunoteka 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

VHepumnanbHble CUCTEMbI OTCYETA.
MepBbIii 3aKOH HblOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHLmMn

bubnunoteka LIOK

9 cynepnosvuuy cun. BTopoii 3akoH
ynep ! P o https://m.edsoo.ru/ffOc3be8
HbloTOHa A4/19 MaTepuasibHOM TOUKM
TpeTwnii 3akoH HbloTOHa Ans Bubnuoteka LIOK

10
MaTeEPUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOoH BceMUpHoOro TaroteHusa. Cuna

11 TAXecTW. [NepBas KocMUYecKas bubnmoreka LIOK

- 11EP https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyrocTu. 3akoH N'yka. Bec bubnnoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. KoahULUMEHT TPeHWUS.

13 Cwuna cgn OTMBnel(-lpm(*; # n BI/I)I?(GHI/II/I bubnuoreka LIOK

P 1A https://m.edso0.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynaTensHOe 1 BpaLlaTesbHoe

14 ABUXEHMe abCcoNoTHO TBEPAOro Tena. Bbubnuoteka LIOK
MoMeHT cunbl. 1n1eyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tena
IMnynbC MaTepuanbHOR TOUKM,

15 CUCTeMbl MaTepUasibHbIX TOYEK. bubnunoteka LIOK
mnynbc cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTBHOE ABMXKEHKE
Pa6oTa 1 MOLLHOCTb CUJbl.

16 KnHeTnyeckas aHeprus marepuanbHOn bubnunoteka LIOK
TOYKW. Teopema 06 U3MEHEHUM https://m.edsoo.ru/ff0c4502
KWHETNYECKOI 3Heprumn

17 [MoTeHUManbLHas aHeprus. Bbubnmoteka 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 aHeprus ynpyro
AeOPMUPOBAHHOI NMPYXXMHBI.
MoTeHUManbHas aHeprus Tena B613m
MOBEPXHOCTMN 3eM/n

https://m.edsoo.ru/ff0c461a

18

19

20

MoTeHuMa/IbHble U HEMOTEHLUMANbHbIE
cunbl. CeAsb paboTbl
HEMNoTeHLUMaNbHbIX CUM C U3MEHEHWEM
MEeXaHUYeCKOM 3HEPrum CUCTEMbI Te.
3aKOH coxpaHeHVsi MexaH14ecKoi
3Heprum

NabopatopHas paboTa
«lMccnepoBaHue cBA3W paboTbl CUAbI C
M3MEHEHNEM MeXaHNYECKOI aHeprum
Tena Ha NpUMepe pacTsXKeHUs
PE3UHOBOIO XryTa»

KoHTponbHas paboTa rno Teme

«KunHematuka. AJuHammnka. 3aKoHbl
COXPaHeHus B MeXaHnKe»

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

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

21

OCHOBHbI€e NOMIOXEHUA MOEKYNAPHO-
KWHETNYECKOIN Teopumn. BpoyHOBCKOe
ABvxkeHve. Ondapysns

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

22

23

24

XapakTep ABWKeHUA U
B3aVMMOZENCTBUA YacTuL, BeLecTBa.
Mogenu CTPpOeHUs ra3oB, XNAKOCTel
N TBEPABIX TeN

Macca monekyn. Konm4yectso
BelllecTBa. locToAHHaa ABoragpo

Tennoeoe paBHoBecye. TemnepaTtypa
1 eé n3mepenve. LLIkana Temneparyp



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

Llenscua

N peanbHbili raz3 B MKT. OcHOBHOe

bubnunoteka LIOK

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

26 cpefHel KMHETUYECKOI aHeprmmn Bubnuoteka LLOK
[BV>KEHNA MOJEKYN. Y paBHeHMe https://m.edsoo.ru/ffOc511e
MeHpaeneeBa-KnaneipoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI
NabopatopHas paboTa

08 «MccnefoBaHne 3aBUCMMOCTU MEXAY
napameTpamMu COCTOSAHUSA
pa3peXKeHHoro rasa»

29 WM3onpovecchl B ngeasibHOM rase u ux Bubnuoteka LIOK
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA sHeprua
TepMOANHAMUYECKOIN CUCTEMBI U

30 cnoco6bl eé n3meHeHns. Konnyectso Bbubnuoteka LIOK
TennoTbl 1 paboTta. BHYTpeHHsS https://m.edsoo.ru/ff0c5952
3Heprus 04HOaTOMHOI0 MAea/IbHOro
rasa

bubnunoteka LIOK

31 Biab! Tennonepesan https://m.edsoo.ru/ff0c5c36
Y [enbHas TenI0EMKOCTb BELLeCTBa.

32 Konn4ecTtso TennoTbl npu bubnmoteka LIOK

- https://m.edsoo.ru/ff0c5c36
Tennonepesaye. AanabartHblil npouecc

33 MepBblIii 3aKOH TEPMOANHAMUKM U €ro bubnunoteka LIOK
NpUMeEHEHWe K n3onpoueccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTnMoCTb NPOLLECCOB B bubnunoteka 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
TEPMOAVHAMUKM

https://m.edsoo.ru/ff0c6230

MpuHumn geictems n KN tennosoi

bubnunoteka LIOK

3 MaLLWHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo n ero KN
37 JKonornyeckme npobnembl
TENN03HEPreTUKN
38 O6o6uwatoLmnin ypok «MonekynspHas Bubnuoteka LIOK
(m3mka. OCHOBbI TEPMOANHAMMUKI» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynspHas m3nka. OCHOBbI bubnmoreka LIOK
' https://m.edso0.ru/ff0c6a50
TEPMOAMHAMUKN
40 Mapoobpa3oBaHUe 1 KOHA4eHcaLmWS. bubnnoreka LIOK
VicnapeHue n KnneHue https://m.edsoo.ru/ff0c63b6
ABCONIOTHAsA 1 OTHOCUTESIbHAA
41 BIAXKHOCTb BO3AyXa. HacbILLeHHbIV bubnuoreka LIOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctannnyeckue u
42 amopgHble Tena. AHU30TpoONUA Bubnuoteka LIOK
CBOICTB KpuUcTannos. Xngkue https://m.edsoo.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasbl
[MnaBneHne 1 KpUCTann3aLus.
43 Y nenbHas TEI‘II‘I’?)Ta nnaBne:Mﬂ Bubnmoreka LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumauus
bnbnuoteka LIOK
44 YpaBHeHue Tennosoro banaca https://m.edso0.ru/ff0c6820
45 AnekTpusaunsa Ten. dNeKTPUYecKni bubnunoteka LIOK

3apsid. [lBa Buaa aNeKTprueckmx

https://m.edsoo.ru/ff0c6bcc



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

3aps/0B

MPOBOAHMKN, ANINEKTPUKIA 1

46 NnonynpPoBOAHNKIN. 3aKOH COXPaHEHMNA bubmuoreka LIOK
YNPoBOA ' P https://m.edsoo.ru/ff0c6bcc
3N1eKTPUYECKOro 3apsaaa
B3avmopelicTBue 3apsaoB. 3aKoH
47 KynoHa. ToYeUHbIli 31eKTPUYECKNI bubmuoreka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanpsa»éHHOCTb 31eKTpUYeckKoro
48 nong. MpuHUun cynepnosnmm bubnnoreka LIOK
3NEKTPUYECKUX NONei. JInHUN https://m.edsoo.ru/ff0c6df2
HanNpPsYKEHHOCTU
PaboTa cu/ 3N1eKTpPoCTaTUYeCKOro
49 nons. MNMoTeHuman. Pa3HoCTb bubnmoreka LIOK
' Hvan. https://m.edso0.ru/ff0c6f00
noTeHLmManos
[MPOBOAHMKM N AN3INEKTPUKN B
50 QHF:EKT ﬂCTaTVIHe'C(t:KOM noF;1e bubnuoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas NpoHNLLaeMOCTb
N bubnunoteka LIOK
1 KTPOEMKOCTb. KoHAeHcaT
> SNeKTPOBMKOC OHAEHCATOP https://m.edsoo.ru/ff0c7126
SNeKTPOEMKOCTb MI0CKOro
52 KOH escaTo a. DHeprus 3aps>KeHHoro bubnuoreka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOH/eHcaTopa
53 JTabopaTopHas paboTa "M3mepeHune
3N1eKTPOEMKOCTIN KOHAeHcaTopa"
MpyHUMN AENCTBUS N NPUMEHEHWE
54 KOHJEeHCaTopoB, KOMMPOBa/IbHOI0

annaparta, CTPy/AHOro npuHTepa.
AneKTpocTaTnyeckas 3alimTa.



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

3asemsieHne 3neKTponprbopos

55

ANeKTPUYECKINIA TOK, YCNOBUSA ero
CyLLLeCTBOBaHWS. MOCTOAHHbIN TOK.
Cuna ToKa. HanpskeHue.
ConpoTunsneHune. 3akoH Oma ans
yyacTka Lenu

56

MocnefoBaTenbHOE, NapanieNibHoE,
CMeLLaHHOe CoeiHeHe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«3yyeHre CMeLLIaHHOro CoeAMHEHNS
pe3ncTopoB»

bubnunoteka LLOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

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

3akoH Oma A1 NONHOM (3aMKHYTO)
3NeKTpuYecKon Lenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C UCTOYHMKA TOKA 1
ero BHYTPEHHEr0 CONPOTUBEHNSA»

ANeKTPOHHast NPOBOAUMOCTb TBEP/bIX
MeTannoB. 3aBUCUMOCTb
COMPOTVBNEHUS METANNOB OT
TemnepaTypbl. CBEPXNPOBOAVMOCTb

SNeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3N1EKTPOHHbIX MYYKOB

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

bubnunoteka LIOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[MonynpoBOAHMKM, X COBCTBEHHAS U

nprvMecHas NPoBoAMMOCTb. CBOICTBA
p—n-nepexoga. lonynpoBoAHNKOBbLIE
npuoopsI

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



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

DNeKTPUYECKMIA TOK B pacTBOpaXx W
pacnnasax 3/1eKTPONNTOB.

Bubnuoteka LIOK

62 DNEKTPONNTNYECKaa auccolmaums. 1 https://m.edsoo.ru/ff0c82ba
DNeKTponn3
DNEeKTPUYECKINIA TOK B rasax.

63 CamocTosATe/IbHbIN U 1 Bubnuoteka LIOK
HecamoCTOATeNbHbIN pa3psg. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AnekTpuyeckme npuodopsb! 1

64 YCTPOMCTBA M UX NPaKTUYecKoe 1 Bubnmoteka LLOK
npuMeHeHue. MNMpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30nacHoOCTH

65 O606LLatoLLMIA YPOK 1 Bubnuoteka LIOK
«JNeKTpoAnHaMUKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme
«QneKTpocTaTnka. NMocToAHHbIA

66 3NEKTPUYECKNIA TOK. TOKN B 1 Bbubnuoteka LIOK
pasnnyHbIX cpefax» /Bcepoccuiickas https://m.edsoo.ru/ffOc8a8a
NMpoBepoYHasn paboTa npu NpoBeLeHNN
Ha OyMaXHOM HocuTene

67 Pe3epBHbI YpOK. KOHTpObHas 1 Bubnuoteka LIOK
paboTa rno Teme “"IneKTpogMHaMmKa' https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypoK. O606LLat0LLMiA YPOK 1 bubnunoteka LIOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLWEE KOMMYECTBO YACOB INO 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bceero Konrpoannere  TIpaxTuseckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

[MOCTOSAHHbIE MarHUTbI U NX

1 B3ammogencTeme. MarHmTHoe norne. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMW. JTHWUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLUMM
MarHuTHoe nosne NPOBOLHUKA C

5 TOoKOM. OnbIT 3pcTesa. 1 Bubnnoteka LLOK
B3aumogelicTeume NpoBOAHWKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NaboparopHas paboTta «3yyeHmne 1 1 Bubnnoteka LLOK
MarHMTHOro Nonsa KatyLKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO Mons Ha
NpPoBOAHMK € TOKOM. Crna AmMnepa.
JabopaTopHas paboTa Bubnnoteka LLOK

4 o 1 1
«lccnefoBaHne fencTems https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOrO Mons Ha

5 LBVKYLLYHOCS 3aPSXKEHHYIO YacTuLy. 1 Bubnmnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
AneKTpoMarHuTHasa UHAYKUmMA. MNoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1

VHAYKLUMWA. 3aKOH 9/1EKTPOMArHUTHOVA



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

NHAyKLMn dapajges

10

JlabopaTopHas paboTa
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOr O NONA KaTyLKu C
TOKOM. O/IeKTPOMarH1MTHOE none

TexHnuYecKue yCTpoicTea 1 nx
NPUMeHEeHMWE: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUraTeb,
YCKOPUTENN 3/1EMEHTAPHbIX YaCTuLL,
VHAYKLMOHHas Neyb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHUTHasA MHAYKLMSA»

bubnmnoteka LLOK
https://m.edsoo.ru/ff0cal50

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

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcab82

11

KoHTposbHas paboTa rno teme
«MarHuTHoe none.
SneKTpoMarHMTHasA MHOYKLNSA»

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcad58

12

CB060Hble MEXaHNYECKIME
KonebaHus. MapmMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTa
«/iccnefoBaHme 3aBMCMMOCTU
nepvoga Masblx KonebaHwii rpysa Ha
HUTW OT A/IMHBI HUTW N MacChbl rpy3a»

14

Koneb6ate/ibHbli KOHTYp. CBOGOAHbIE

Bubnmnoteka LLOK
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

INEKTPOMarHMUTHbIE Koneb6aHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHanorna mexay MexaHnyeckumu u
INEKTPOMarHUTHbIMUN KonebaHnAMU

15

®opmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprum B naeasibHoOM
Konebarte/slbHOM KOHTYpe

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcb9c4

16

MpencTaBneHme 0 3aTyxaroLmx
KonebaHuax. BbIHY)XAeHHble
MeXaHuyeckue KonebaHus. Pe3oHaHc.
BbIHY)XXI€HHbIE 3/IEKTPOMarHUTHbIE
KonebaHms

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbb86

17

MepeMeHHbI TOK. CUHYCOMAANbHbIA
nepemMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsXKeHns

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

18

19

20

TpaHcdopmatop. MpounssoacTBo,
nepesaya n noTpebneHune
3NEKTPUYECKON SHeprum

YCTpOIACTBO 1 NPaKTUYecKoe
NPUMEHEHNWE 3NEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro ToKa,
NNHWIA 3neKTponepeaay

3K0N0rnyeckme puckmn npu
MPON3BOACTBE 3N1EKTPO3HEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXN3HW

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



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

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepunoa. CKopocTb

Bubnmoteka LLOK

21 pacnpocTpaHeHus 1 A/IMHa BOJHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHBI
99 3BYyK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnmoteka LLOK
3BYyKa. BbicoTa TOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, UX
23 CBOICTBa 1 CKOPOCTb. LLikana bubmuoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHWA. Pa3BuTre CPeacTB
cBA3n. Pagmonokaums
o5 KoHTposnbHas pabota «KonebaHus un Bubnmnoteka LIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHme
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TOouYeuHbI UICTOYHKMK cBeTa. Jlyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHune cBeTa. 3aKOoHbI
27 0Tppa>Keva cseTa. [locTpoeHune Bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXKeHNIA B MI0CKOM 3epKasie
MpenomneHwve cseTa. MNonHoe
28 BHYTPEHHee OTpaxeHue. NpeaenbHbIi Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnmnoteka LLOK
nokasaTesia NpenoMIeHNs CTekna» https://m.edsoo.ru/ff0cd67a
30 JNnH3b1. MocTpoeHme n3obpaxkeHnin B bubnmnoteka 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. Popmyna TOHKON NNH3bI.
YBenmyeHve NnH3bI

https://m.edsoo.ru/ffOcddle

NabopaTopHas paboTa

31 «MccnefoBaHne CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcns ceeta. CNoxXHbIA cocTaB

32 6enoro ceeta. LBeT. J/labopaTopHas
paboTa «HabnogeHne gucnepcum
cBeTa»

33 WHTepdepeHyms ceeTa. Audpakums Bubnnoteka LLOK
ceeta. AndpakLmMoHHas pelléTka https://m.edsoo.ru/ffOced22
MonepeyHOCTbL CBETOBbLIX BOJH. Bubnnoteka LLOK

34
Monapusaumsa ceeta https://m.edsoo.ru/ff0cf02e

35 OnTuryeckune NpMGOpPLI N YCTPOCTBA W
yCnoBusa nx 6e30MacHoro NpUMeHeHUs
["paHnubl NPUMEHUMOCTH

36 Knaccuyeckom MexaHuku. Moctynartbl Bubnnoteka LLOK
cneumanbHon Teopumn https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTU
OTHOCUTENBLHOCTL OHOBPEMEHHOCTMU.

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmotexa LIOK

https://m.edsoo.ru/ffOcfa42
LANHBI
SHeprus 1 UMNynbC PensaTUBUCTCKON
38 l—IaCTFI)/ILI,bI CBFI3byMaC(E)bI C 3HEepruen n bubnmoteka LIOK
' https://m.edsoo.ru/ff0cfc68
NMMYNbCOM. SHeprus nokos
KoHTposibHas paboTta «OnTuka.
P P o Bubnmnoteka LLOK
39 OcHOBbI cneuyaibHoOn Teopun

OTHOCUTENNIbHOCTN»

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. SHeprus

Bubnmnoteka LLOK

40
N UMNYNbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHMe
41 qJOTsaq)cpeKTa Oﬂijl AT Bubnmoreka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI pOoTO3PPEKTA. Y paBHEHNE
42 3I7IHLLITe(V*I)Ha n(*;q()poma(p(gema bubnmoteka LIOK
A ' https://m.edso0.ru/ff0d015e
«KpacHas rpaHuua» @oTtoadgekra
[JasneHue ceeta. OnbIThl 1. H.
43 NebepneBa. Xnmuyeckoe aencTemne bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckure ycTpoicTea u
44 NpaKkTUYecKoe NpYMeHeHue:
(hOoTO3/1EMEHT, POTOAATUMK,
COMHeYHasn 6atapesi, CBETOAMOL
45 PelueHuve 3aa4 No TeMe «ON1IEMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThl
46 Pesepopaa No paccesHUIo 0-4acTuy, bubnuoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAenb aTtoMa
Bubnmnoteka LLOK
47 Moctynatbl bopa https://m.edsoo.ru/ff0dOafa
W3nyyeHve n nornowieHvie poToOHOB
48 n I/I)I/'Ie exoje aTOM;uC 0 H((ﬁo OBHS bubmuoreka LIOK
P pexon - A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha gpyron. Buael cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
o bubnmnoteka LLOK
49 [e bponnsa. KopnyckynspHo-

BO/IHOBOW Ayani3m. CrOHTaHHOE 1

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>XIEHHOE M3/yYeHNe

50

51

52

53

54

55

OTKpbITVE PafnoakTMBHOCTW. OMbITbl
Pesepdopaa no onpeaeneHnio coctaga
PaAMOaKTMBHOIO N3MyUeHus

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BnnsHve
PafNOaKTUBHOCTMN Ha XXWMBble
OpraHu3mbl

OTKpbITUE NPOTOHA U HEATPOHA.
M3oTonbl. Anba-pacnag.
ANEKTPOHHbIN N MNO3UTPOHHbIN b6eTa-
pacnag. Mamma-usnyyeHue

SHeprua cBA3W HYKIOHOB B Ape.
AnepHble peakunn. AaepHbIi
peakTop. Mpobnembl, NePCrneKTUBSI,
9KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLpbl. OTKPbITHE
no3uTpoHa. MeTofbl HabnoLeHUA 1
perncTpaLum aneMeHTapHbIX YacTuL,
Kpyrnbiii cton «®@yHaamMmeHTasbHbIe
B3avMogencTBua. EaNHCTBO
(hr31YecKon KapTUHbI MUpa»

ATanbl pa3BUTNA aCTPOHOMUN.
MpuKnagHoe 1 MMPOBO33PEHYECKOE
3Ha4eHue acTpoHomuK. Bug,
3B&3HOro Heba. Co3Be3guns, apKue
3B&3[bl, MNAHETHI, X BULUMOE
LBWXeHne. ConHeyHasa cuctema

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

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

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

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



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

56

ConHue. ConHeyHas aKTUBHOCTb.
VcToUYHUK sHeprumn ConHua u 3Bé34

S7

3BE3/bl, X OCHOBHbIE
XapaKTepPUCTUKN. 3BE3AbI [N1aBHOM
nocnegoBaTesibHoCTU. BHYTpeHHee
CTpoeHue 38€37. COBPEMEHHbIE
npeacTaB/IeHNs O NPOUCXOXAEHUN U
agontoumm ConHua 1 3Bé3[

58

MpneuHblii MyTb — Hawa ManakTmka.
MonoxkeHwne u apm>xeHne ConHua B
["anakTuke. ManakTnkn. YeépHole
ObIpbl B AApax ranakTnk

59

BceneHHas. PasberaHue ranaktuk.
Teopus BonbLLOro B3pbIBa.
PennkToBoe nsnyyeHue.
MeTaranaktuka

60

61

HepeLueHHble NPo6/1eMbl aCTPOHOMMY

KOHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWUM 1 acTPO(U3NKMN»

62

O606LLaroLMIA YPOK. Ponb (hn3nKK 1
acTPOHOMWM B 3KOHOMUYECKOWA,
TEXHOMNOrMYECKOM, COLMabHOM U
3TWNYECKOI chepax AedTeNbHOCTH
yenoBeka

63

O6o6waroLmin ypok. Ponb 1 mecto
(PU3NKN 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHE M1pa

64

O6o6watoLL il ypoK. Posb




(h3ryecKomn Teopmmn B (hopMUPOBaHIN
npeacTaBNeHNIA 0 (DU3NYECKON
KapTUHe Mmpa

O6o6uaroLmin ypok. Mecto
(h3rYecKon KapTUHbI MUpa B 00LLEM

65 pALYy COBPeMeHHbIX eCTECTBEHHO- L
Hay4HbIX NPeLCTaBNeHN 0 NpMpoje

66 Pe3epBHbIin ypoK. MarHUTHOe norse. 1
JNeKTPOMarHUTHasa UHAYKLMSA
Pe3epBHbIi ypoK. OnTunka. OCHOBBI

67 cneumanbHon Teopun 1
OTHOCUTE/IbHOCTK
Pe3epHbIil ypok. KBaHTOBasA (hn3nka.

68 3ne|\5|)eHTb|yan:Tp0HOM|/|M n ¢ 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0d1784
acTpou3nNKn
OBLEE KOMMYECTBO YACOB INO 68
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https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






