MWUHWUCTEPCTBO NMPOCBELIEHMA POCCUNCKOW ®ELQEPALINA
MyHuumnansHoe 6opkeTHoe obLeobpasoBaTenbHOe yupexaeHne
ropoackoro okpyra ToneaTTy

«'vmHa3una Ne 35»

MPUHATA neparornyeckum coetom MBY «'mimHasms Ne 35» NMpoTtokon Ne 1 ot «29» 08
2024 r.

YTBEP>XOEHA Oupektop MBY "IumHasua Ne 35" /I1.M. CypaeBa/ Mpukas Ne 152/1 ot «02»
09 2024 r.

PABOYAA NMPOrPAMMA

(ID 6347308)

yyebHoro npegmeta «dusmka. basosbii ypoBEHb»
ans obyyatowmxcsa 10-11 knaccos

TonbsatTn, 2024

NMOACHUTENBHAA 3AMUCKA

Mporpamma no dpuanke 6a3oBOro ypoBHsI HA YPOBHE cpeaHero obuero obpasoBaHns
pa3spaboTaHa Ha OCHOBE NOMOXEHWI U TPeOOBaHUN K pe3yrbTaTaM 0CBOEHMUSI OCHOBHON
obpasoBaTenbHoN nporpammel, npeacrasneHHbix B PrOC COO, a Takke ¢ y4ETOM
denepanbHon paboyen nporpaMmmMbl BOCIUTAHUA M KOHLLENLUMM NpenofaBaHnst y4ebHoro
npegmeTta «dnsnka» B obpasoBaTenbHbIX opraHnsaunsax Poccuinckon egepaumn,
peanuayoLLMx OCHOBHbIE 06pa3oBaTefbHblE NPOrpamMmMbl.

CopepxaHue nporpamMmbl Mo ou3nke HanpasreHo Ha PopMMpPOBaHME eCTeCTBEHHO-
Hay4HOWN KapTuHbI Mnpa obyyatowmxca 10—11 knaccos npu obyyeHnn nx usnke Ha
6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AEATENBHOCTHOrO noaxoaa. MNporpamma no cduaunke
cootBeTcTBYeT TpeboBaHmam OIrOC COO k nnaHUpyeMbIM JIMYHOCTHbLIM, NPEeAMETHbLIM U
MeTanpegMeTHbIM pe3ynbTaTam obyyeHus, a Takke yuntblBaeT HeobxoaMMoCTb
peanu3aumm mexnpegMeTHbIX CBA3en (U3NKN C eCTeCTBEHHO-HAY4YHbIMU Y4eBHbIMU
npeametTamu. B Hel onpeaensitoTCs OCHOBHbIE LeNu n3yvyeHus ousnkm Ha ypoBHe CpeaHero
obuiero obpasoBaHus, NnaHMpyemMble pe3ynbTaTbl OCBOEHUS Kypca (PU3NKUN: JINYHOCTHbIE,
MeTanpegMeTHble, npegMeTHble (Ha 6a30BOM ypoOBHE).

Mporpamma no ounaunke BKOYaAET:

e MnaHupyeMmble pe3ynbTaTbl OCBOEHUS Kypca dn3nkm Ha 6a30BOM ypOBHE, B TOM
yucne npeaMeTHble pesyrbTaThbl N0 rogaM 00y4YeHus;

e coaepxaHue yyebHoro npegmeTta «du3nka» no rogam obyyeHus.



®un3nka kak Hayka o Hambornee obLMX 3aKkOHaxX NPUPOAbI, BbICTYNas B Ka4ecTBe y4ebHoro
npegMeTa B LUKOMe, BHOCUT CYLLIECTBEHHbIN BKNag, B CUCTEMY 3HaHMI 00 OKpyXatoLlem
mMupe. LLKoNbHbIA Kypc n3nkm — cucteMoobpasyroLmnin A eCTECTBEHHO-HAYYHbIX Y4EOHbIX
npegMeToB, NOCKONbKY hU3NYECKNE 3aKOHbI NieXXaT B OCHOBE NPOLECCOB U SIBMEHUN,
n3yyaembix XMUMuen, bnonornen, punsndeckon reorpaduen n actpoHommen. VicnonbaosaHme
N aKTUBHOE NpUMeHeHne (P13MYecKux 3HaHU onpeaensaeT XxapakTtep U passuTtue
pa3HooBpa3HbIX TEXHOMOIMMIN B cpepe aHepreTukun, TpaHcnopTa, OCBOEHUS KOCMOocCa,
nosny4YeHns HOBbIX MaTepmarnoB C 3a4aHHbIMK CBOMCTBaMKU 1 apyrnx. syueHne ounankm
BHOCUT OCHOBHOW BKNag B (hopMupoBaHne eCTeCTBEHHO-Hay4YHOW KapTUHbI Mupa
obyyvatoLmxcs, B POpMUPOBaHNE YMEHUA MPUMEHATb HAyYHbIN MeTO NO3HaHWUS Npu
BbINOSIHEHUM UMM Y4EOBHbIX NCCregoBaHNN.

B ocHOBY kypca husnku ansa ypoBHSA cpefHero obuiero obpasoBaHUs NONOXeEH pag uaen,
KOTOpble MOXHO paccmaTpuBaTh Kak NPUHLMMbLI €r0 NOCTPOEHMS.

Npoes uenocTtHocTh. B cOOTBETCTBUM C HEWN KYPC SABASIETCS NTOMMYECKN 3aBEPLUEHHbLIM, OH
CoOEPXUT MaTepuan u3 Bcex pasgenoB u3nKM, BKIOYAET Kak BOMPOCHI KNacCU4eCcKou, Tak
M COBPEMEHHON HU3MKM.

Maoeq reHepanusauun. B cooTBETCTBMM C HEW MaTepuan Kypca pusmnkm o0begnHEH BOKPYT
duaundeckunx Teopun. Beayuium B kypce senseTtcsa dopMnpoBaHme npeacTaBneHnin o
CTPYKTYPHbIX YPOBHSIX Matepumn, BELLECTBE 1 Nore.

Noes rymanutapusaumun. E€ peanusauus npegnonaraeT UCMONb30BaHNE r'yMaHUTapHOro
noteHumana uanyecKon Hayku, OCMbICIIEHNE CBS3N Pa3BUTUSA (DU3NKM C pa3BUTUEM
obulecTBa, a Takke C MMPOBO33PEHYECKMMU, HPABCTBEHHBIMW 1 3KONOrMYECKUMMN
npobriemamu.

Wpoeqa npuknagHon HanpaesneHHoCTU. Kypc pmsnku npegnonaraet 3HaKOMCTBO C LUMPOKUM
KPYroM TEXHUYECKMX N TEXHOMOrMYECKUX MPUMOKEHNA N3YYEHHBIX TEOPUN N 3aKOHOB.

oes akonormsaumm peanmsyeTcsl NoCpeaCcTBOM BBEAEHUS 3NIEMEHTOB COAEpXKaHUs,
MOCBSALLEHHBLIX 9KOOMMYECKUM Npobriemam CoBPEMEHHOCTU, KOTOPbLIE CBA3aHbI C pasBUTUEM
TEXHUKU U TEXHOSOMIA, a Takxke 06CyaeHns Npobrnem paumoHanbHOro
NPMPOAONONb30BAHNUSA U 3KONOrMYecKoi 6esonacHoCTu.

CTtepxHeBbIMM 3rieMeHTammn Kypca prsmkn Ha ypoBHe cpeaHero obuiero obpasoBaHus
ABNATCA nanyeckne Teopumn (bopmMmpoBaHme NpeacTaBneHnn O CTPYKTYpe NOCTPOEHS
dmsnyeckon Teopum, ponu pyHaaMeHTanbHbIX 3aKOHOB Y MPUHLMINOB B COBPEMEHHbIX
npeAcTaBneHnsax o Nnpupoae, rpaHmuax NnpUMEeHNMOCTN TEOPUI, ANS ONUCAHUS
€CTEeCTBEHHO-HaY4YHbIX SABMEHUIN N NPOLECCOB).

CuCcTEeMHO-OeATENBHOCTHBIN NOAX04 B Kypce (hU3nKu peanuayeTtcst Npexae BCero 3a CYET
OpraHu3aLmmn aKCnepuMeHTanbHom aeaTenbHOCTM obyyatowwmxcs. [1ns 6a3oBoro ypoBHs
Kypca pm3mnKmn — 3TO UCMNONb30BaHNE CUCTEMbI (PPOHTANbHbLIX KPAaTKOBPEMEHHbIX
9KCMNEPUMEHTOB 1 NNabopaTopHbIX paboT, KOTOpPbIE B MporpaMme no pusnke o0 beanHeHbI B
OGN CNNCOK YY4EHNYECKUX NPaKTU4eCknx paboT. BolgeneHme B ykazaHHOM nepeyHe
nabopaTtopHbIX paboT, NPOBOAMMbIX A1 KOHTPOSS U OLLEHKW, OCYLLECTBISETCS
y4yacTHUKaMn o6pa3oBaTenbHOro Npouecca NCXoast U3 0COGEHHOCTEN NITaHNPOBAHUA U



OCHalleHunA kabuHeTa (*)I/ISVIKI/I. I'IpM 3TOM obecneymBaeTcs oBllageHune O6y'-la}OLLI,VIMVICFI
YMEeHUAMnM npoBOoANTb KOCBEHHbIE N3MEePEHNA, NCCrneaoBaHuA 3aBUCUMOCTEN q)mamqecmx
BeJIM4YMH N NOCTAHOBKY OMNbITOB MO NpoBeEpPKe NpeafoXXeHHbIX TMnoTes.

Bonbluoe BHMMaHWe yaenseTcs peLleHnto pac4€THbIX M Ka4eCcTBeHHbIX 3adad. [pu aTom
ANs pacy€THbIX 3a4a4 NPUOPUTETOM ABMAKOTCA 3a4a4m C ABHO 3aaHHON (PU3NYECKON
MOZEenNbio, NO3BONSALINE NPUMEHSATb N3YyYEHHbIE 3aKOHbI U 3aKOHOMEPHOCTU Kak U3 OOHOro
pasgena Kypca, Tak U UHTerpupysi 3HaHusi U3 pasHbiX pasgenos. [ Ka4eCcTBEHHbIX 3aaay
NPMOPUTETOM SIBMSIOTCA 3aAaHNs Ha 0ObSCHEHME NPOTEKAHNS PU3NYECKUX SBNEHUI U
MPOLIECCOB B OKPY)XatoLLeW Xn3HN, TpebytoLlme Boibopa donsnyeckon Moaenu ans cutyaumm
NPaKTUKO-OPMEHTUPOBAHHOIO XapakTepa.

B cooteeTcTBUM C TpeboraHuamm OIrOC COO k maTepranbHO-TEXHUYECKOMY 06ecneveHunto
y4eBHoro npouecca 6a30Bbit ypoOBEHb Kypca (hr3nKkmn Ha YpOBHE cpeaHero obLero
o6pa3oBaHUA OOMKEH N3yYaTbCsl B yCNOBUAX NPeAMETHOro kabmnHeTa pmsnkm nnm B
YCIOBUSIX MHTENPUPOBAHHOIO KabnHeTa NpeaMeToB eCTeCTBEHHO-HAY4YHOro umkna. B
kabuHeTe hmamnkm gormkHo ObiTb HeobxoamMmoe nabopaTopHoe obopyaoBaHWe ANs
BbINOSIHEHWS YKa3aHHbIX B Mporpamme no u3nke y4eHNYeCKuxX npakTu4eckmx padboT u
AeMOHCTpaunoHHoe obopyaoBaHme.

[eMoHcTpaLumoHHoe o6opyaoBaHMe (POPMUPYETCS B COOTBETCTBMM C MPUHLMUMOM
MWHUManbHOWN AOCTaTOYHOCTU 1 obecneynBaeT NOCTaHOBKY NEPEeYUCIIEHHbIX B NporpaMme
no cpmamke KIoYeBbIX 4EMOHCTPAaLUUIA AN UCCNEAOBaHNS N3yYaeMblX SBIEHUIA 1
NPOLIECCOB, AMMUPUYECKMX N (DyHAAMEHTASbHbIX 3aKOHOB, X TEXHUYECKMUX NPUMEHEHWIA.

JTabopaTopHoe obopynoBaHue Ans YY4EHUYECKNX NnpakTnieckux paboT popmupyeTcs B BUAE
TEeMaTUYeCKMX KOMMMEKTOB 1 06ecrnevmBaeTcs B pacy€Te OQHOro KOMMIEKTa Ha ABYX
oby4atowmxcs. TemaTnyeckme KOMNnekTbl nabopatopHoro o6opyaoBaHUSA AOMKHbI ObITb
MOCTPOEHbI HA KOMMIEKCHOM MCMNOMb30BaHNM aHanoroBbIxX 1 LMdpPoBbIX NPpUbopoB, a Takke
KOMMNbIOTEPHbIX NU3MEPUTENBHBLIX CUCTEM B BUAE LNMPOBLIX NabopaTtopuii.

OCHOBHbIMY LENSMU n3yyvyeHund d)I/I3VIKI/I B O6LlJ,eM O6pa3OBaHVII/I ABIAKOTCA:

e (HOPMMPOBAHUE UHTEPECA U CTPEMITEHUS 0BYYaIOLLNXCS K HAYYHOMY U3YYEHMIO
npupoabl, pasBUTME NX MHTENNEKTYarnbHbIX M TBOPYECKNX CMNOCOBGHOCTEN;

e pasBuUTME NpeacTaBfeHni 0 HayYHOM MeToAe No3HaHus u hopmupoBaHme
ncecneaoBaTenbCKOro OTHOLLEHMS K OKPYXaKLWMM SBNEHUSIM;

e (hopmMupoBaHME HAY4YHOrO MUPOBO33PEHMUS KaK pe3ynbTaTta U3y4yeHnst OCHOB
CTPOEeHUsA MaTepum u pyHAaMeHTarnbHbIX 3aKOHOB (PU3NKY;

e (hbopmupoBaHne ymeHui 0OBACHSATL SBMEHNS C UCNOSb30BaHNEM DUINYECKNX
3HaHWIM M HAY4YHbIX AOKa3aTENbCTB;

e (hopMupOoBaHME NpeacTaBeHnn O POnn (PU3NKN ONA pa3BUTUS APYrux
€CTECTBEHHbIX HayK, TEXHUKN N TEXHOMOIMUMA.



HocTuxeHne aTux uenen obecnevmBaeTcs peleHneM cnegyowmnx 3agay B npowecce
N3yyeHuns Kypca mankmn Ha ypoBHe cpegHero obuiero obpasoBaHus:

e npuobpeTeHne cuctembl 3HaHU 00 OBLLMX PUNYECKMX 3aKOHOMEPHOCTSX,
3aKoHax, TEOpUSIX, BKIKOYAS MEXaHUKY, MOSEKYISAPHY raunky,
SMNEeKTPOAMHAMUKY, KBAHTOBYI (DU3MKY N ANIEMEHTbI aCTPOUINKY;

e (HOPMMPOBAHNE YMEHMIN MPUMEHSITL TEOPETUYECKME 3HAHUS AN 0O bsACHEHUS
hm3nYEeCKUX SIBNEHWUI B NPUPOAE U AN NPUHSATUS NPaKTUYECKMX PeLleHnii B
NOBCEeOHEBHOW XXN3HU;

e OCBOEHMe cnocoboB peLleHns pasnuyHbIX 3aga4y ¢ ABHO 3adaHHON hr3nYeckon
MoAenbto, 3afad, noapasyMeBatoLLMX CaMOCTOATENbHOE co3aaHne hun3nyecKom
MoAenu, ageksaTHOW yCroB/UsIM 3a4auu;

e MOHMMaHME PU3NYECKMX OCHOB M MPUHLMMOB AENCTBUS TEXHUYECKUX YCTPOWNCTB U
TEXHOMNOMMYECKMX NPOLECCOB, X BIUSIHUS HA OKPY>KatoLLyto cpeay;

e OBnageHve MeTodaMu CaMOCTOSITENbHOMO NIaHNPOBaHUSA U NPOBeaEHMUS
hM3NYECKNX IKCMEPUMEHTOB, aHanM3a u uHTepnpeTauum nHdbopmauuu,
onpeaeneHns JOCTOBEPHOCTM NONYy4YEeHHOro pesynbTaTa;

e CO3[aHuWe YCroBUI ANs pa3BUTUS YMEHWI NPOEKTHO-UCCNeA0BaTENbCKON,
TBOPYECKOWN AeATENbHOCTU.

Ha nsyyexune ¢msmku (6a3oBbIN YpOBEHbL) Ha YPOBHE cpeaHero obuiero obpasoBaHus
otBoguTcs 136 yacos: B 10 knacce — 68 yacos (2 4yaca B Hegentw), B 11 knacce — 68 Yacos
(2 yaca B Hegento).

Mpeanaraemblii B Nporpamme no ounsunke nepedeHb nabopaTtopHbIX U NpakTUYECKUX paboT
SIBNSIeTCA pEKOMEH0BaHHbIM, YYMTENb AenaeT BblIoop NpoBeaeHus nabopaTopHbIX paboT u
OMbITOB C Y4ETOM MHAMBUAYANbHbIX 0COBGEHHOCTEN 0BYyYatoLMXCS.



COOEPXAHME OBYYEHUA

10 KNACC

Pasgen 1. ®usnka n meToabl Hay4HOro NO3HaHMWS

®un3uka — Hayka o npupoge. Hay4yHble MeToAbl NO3HAHWUS OKpy>atoLlero mupa. Ponb
SKCNepuMeHTa 1 Teopun B NpoLecce NO3HaHUs NpUpoabl. JKCNEPUMEHT B huanke.

MoaenupoBaHne puanyeckmx aBneHnn n npoueccoB. Hay4dHble runoTtesbl. Pusndeckme
3aKOHbI 1 Teopun. ['paHuLbl NPUMEHUMOCTU PU3NYECKNX 3aKOHOB. [pMHLMN COOTBETCTBMS.

Ponb 1 mecto ounsnkn B oopMMpOBaHMN COBPEMEHHON HAy4YHOM KapTUHbLI MUpa, B
NpPakTU4YeCcKon OesaTenNbHOCTU N0AEN.

[JemoHcTpaumm

AHanorosble n Ll,I/I(prBbIe n3MepuTesibHble I'IpM60pr, KOMMbKOTEPHbIE OATHYUKN.

Paspgen 2. MexaHuka
Tema 1. KuHemaTtumka

MexaHu4deckoe asmkeHne. OTHOCUTENBHOCTb MEXaHUYECKOro ABMKeHUsA. Cnuctema oTcyéTa.
Tpaektopus.

MNepemeLlleHne, CKOPOCTb (CpeaHAst CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpeHue
MaTepuanbHON TOYKK, UX MPOEKLMM Ha OCU CUCTEMBI KoopanHaTt. CrnoXeHne nepemeLleHni
M CIOXEHNEe CKOPOCTEN.

PaBHOMepHOE 1 paBHOYCKOPEHHOE MPSIMOSIMHENHOE ABMXKEHME. [ padunKkn 3aBUCUMOCTH
KOOpOUHaT, CKOPOCTU, YCKOPEHUSA, MYTN N NepeMeLLeHnsa maTepuanbHON TOYKU OT BPEMEHU.

CBoboaHoe nageHune. YckopeHne cBoboaHOro nageHus.

KpuBonuHenHoe gemxeHune. [BmxeHne matepmanbHON TOUKU MO OKPY>KHOCTU C MOCTOSHHOWN
no MOAYJIH0 CKOPOCTbIO. YrNoBasi CKOPOCTb, MMHENHas CKOpOCTb. [lepnog u yactoTta
ob6paLueHus. LieHTpocTpemuTenbHoe yCKopeHue.

TexHn4Yeckme ycTponcTBa 1 NpakTUYeckoe NpUMeHeHNe: CruaoMeTp, ABUKEHNe CHapsaoB,
LEenHble U peMEHHbIE Nepeaayun.

JemoHcTpaumm
Mopgenb cucTembl OTCHETA, UNTTOCTPALUNS KUHEMATUYECKUX XapaKTEPUCTUK OBUKEHMS.

MNpeobpasoBaHne ABWXKXEHWI C UCNONb30BaHNEM MPOCTbIX MEXaHU3MOB.



MageHuwe Ten B BO3ayXe U B pa3pexXeHHOM NpOCTPaHCTBE.

HabnoageHve asmxeHusa Tena, 6poLweHHOro noa yriom K rOpU3oHTY Y FOPU3OHTanbHO.
N3mepeHune yckopeHumsa cBob6oaHOro nageHus.

HanpasneHue cKopoCcTu Npu OBMXEHUN MO OKPY>KHOCTMU.

YyeHuvecknin akcnepumeHT, nabopatopHble paboThl

M3yyeHne HepaBHOMEPHOIO ABMXEHMWS C LieNbio onpedesieHns MrHOBEHHOW CKOPOCTM.

NccnegoBaHme COOTHOLLEHUS Mexay NyTAMWU, MPONAeHHbIMY TeroM 3a nocnegoBateribHble
paBHble MPOMEXYTKM BPEMEHW NPW paBHOYCKOPEHHOM ABUXEHUN C Ha4anbHOW CKOPOCTbIO,
paBHOWN HynIO.

M3yueHne aBmXKeHNs wapuka B BA3KOW XUOKOCTMU.
N3yueHne aBmxeHns Tena, 6poLeHHOro ropM3oHTanbHo.
Tema 2. duHamuka

MpuHUMn oTHocuTenbHOCTM [Tanuned. MNepsbl 3akoH HbloTOHA. NHepunanbHble CUCTEMBI
OTCYETa.

Macca tena. Cuna. MNMpuHumn cynepnosuuumn cun. BTtopon 3akoH HetoToHa ans
MartepuaribHOM TOYKKU. TpeTui 3akoH HbloTOHa Ana MaTtepuanbHbIX TOYeEK.

3akoH BceMupHoro TaroteHus. Cuna tskectu. MNepBas kKocMUYeckas CKOPOCTb.
Cwuna ynpyrocTtu. 3akoH N'yka. Bec tena.

TpeHue. Buabl TpeHus (Mokosi, CKomNbxeHus!, kadeHus). Cuna TpeHna. Cyxoe TpeHue. Cuna
TPEHUS CKONbXEHUs1 U cuna TpeHust nokosi. KoadduumeHT TpeHns. Cnuna conpoTUBNEHNS
npuv OBWXXEHUM Tena B XWAKOCTU UIKn rase.

MocTynaTtenbHoe 1 BpallaTenbHoe ABMKeHne abcontoTHO TBEPAOro Tena.

MOMEHT cunbl OTHOCUTENBHO OCU BpaLlleHud. nedo cunbl. Ycnoeus paBsHoOBECUSA TBEPAOINO
Tena.

TexHuyeckne yCTpOVICTBa N NpakTn4eckoe npnmeHeHne: nogLnnHukn, oBmxxeHmne
NCKYCCTBEHHbIX CMYTHUKOB.

JemoHcTpaumm

#ABneHune nHepuuun.

CpaBHeHVe Macc B3aMMOOEeNCTBYIOLLMX Ten.
BTopon 3akoH HbloToHa.

N3mepeHune cun.



CnoxeHue cun.

3aBUCMMOCTb CUIbI YNPYrocTu OT Aedopmannn.

HeBecomocTb. Bec Tena npu yckopeHHOM nogbeéme v nageHuu.
CpaBHeHWe cun TPeHUs MOKOS!, KAYEHUSA N CKOSbXEHWS.
Ycnosus paBHoBecus TBEpAoro Tena. Buabl paBHoBecus.
Y4yeHunyeckn akcnepumeHT, nabopatopHble paboTbl

N3yueHne aBmxeHns Gpycka no HaKNMOHHOW MIOCKOCTMU.

WccnepoBaHue 3aBUCUMOCTY CUIN YNPYrOCTM, BO3HUKAIOLLMX B MPYXXUHE U PE3UHOBOM
obpasue, oT ux gegopmauu.

WccnepoBaHve ycnoBui paBHOBECUSA TBEPAOrO Tena, UMEHLLEro OCb BpaLleHus.
Tema 3. 3aKoHbI COXpaHEHUs B MexaHuke

|/|MI'IyJ'IbC MaTepMaanoﬁ TOYKHU (Tena), CUCTEMbI MaTepuaribHbIX TO4YEeK. MMI’IyJ'IbC CUIbl N
M3MeHeHne nmnynbca Tena. 3aKoH COXpaHeHuna nMmnynbca. PeakTnBHOE ABWMXEHME.

PaboTta cunbl. MowWHOCTb cUnbl.

KuHeTu4deckasa aHeprus matepuarnbHon Touku. Teopema 06 M3SMEHEHNN KUHETUYECKON
3Hepruu.

MoTeHumanbHasn aHeprus. MNoTeHunanbHas aHeprus ynpyro A4eOopMUPOBaHHON NPYXXUHbI.
MoTeHumanbHasn aHeprus Tena B6M3N NOBEPXHOCTM 3eMIu.

MoTeHumanbHble U HenoTeHumanbHble cunbl. CBsI3b paboTbl HENOTEHLUMANbHbIX CUI C
N3MEHEeHNEeM MEXaHNYECKON SHEPrMN CUCTEMbI Te. 3aKoH COXPaHEHUS MEXaHNYECKOM
3Hepruu.

Ynpyrve n Heynpyrne cTOrKHOBEHWUS.

TexHu4eckme yCTpoOMCTBa M NpaKTU4ECKOE NPUMEHEHME: BOOOMET, KONEP, NPY>KUHHbIN
nucToneT, ABWXKEHNE paKeT.

[emoHcTpaumm

3aKoH coxpaHeHus umnyribca.

PeaktnBHOE aABUXeHMe.

Mepexon noTeHUManbHOW 3HEPrum B KUHETUYECKYHO U 0BpaTHO.
YueHn4ecknn akcnepumMmeHT, nabopatopHbie paboThl

N3yueHne abConoTHO HEeYNPYroro yaapa ¢ NOMOLLbIO ABYX OAUHAKOBBLIX HUTSHbIX
MasiTHUKOB.



WNccneposaHue cBs3n paboTbl CUbl C UBMEHEHNEM MEXAHUYECKOWM 3HEepPrumn Tena Ha
npuMepe pacTSXXeHUs PE3VHOBOIO XryTa.

Pasgen 3. MonekynsapHas dousnka n TepMmogmHammka
Tema 1. OCHOBbI MOMNEKYNSAPHO-KMHETUYECKON TEOPUM

OCHOBHbI€ NOMNOXEHUST MOMEKYNAPHO-KMHETUYECKON TEOPUM U UX ONbITHOE 060CHOBaHUE.
BpoyHoBckoe aBwxeHue. Ouddysns. Xapakrtep ABMXKEHUS U B3aUMOLAENCTBUS YacTuL
BellecTBa. Mogenu cTpoeHust ra3os, XXUOKOCTEN U TBEPALIX TeN N 06 bsICHEHNE CBONCTB
BelllecTBa Ha OCHoBe aTuUX Mofenen. Macca un pasmepbl Monekyrn. KonuyecTso BeLlecTBa.
MocTosHHas ABoragpo.

TennoBoe paBHoBecue. TemnepaTypa u e€ nsmeperue. Lkana temnepatyp Lienbcus.

Mopenb naeansHoro raza. OCHOBHOe ypaBHEHWE MOeKYNspHO-KMHETUHECKON TEeopumn
naeanbHoro rasa. ABcontoTHas Temnepartypa Kak Mepa cpegHen KUHeTUYECKON aHeprnm
TennoBoro ABMXeHns Yactuy rasa. Wkana Temnepatyp KenbBrHa. [a3oBble 3aKOHbI.
YpaBHeHne Mengeneesa—KnanenpoHa. 3akoH JanbToHa. 3onpouecchl B ngeanbHOM rase
C NOCTOSAHHLIM KONYECTBOM BeLlecTBa. [ padunyeckoe npeacraBneHne n3onpoLeccoB:
n3otepma, n3oxopa, nsobapa.

TexHnyeckme yCTPONCTBa U NpaKTUYeCcKkoe NPUMEHEHME: TEpMOMETP, GapoMeTp.
JemoHcTpaumm

OnbITbl, fOKa3blBaOLWME AUCKPETHOE CTPOEHME BelecTBa, hoTorpadum Monekyn
OpraHM4ecKknx CoOeaNHEHWIA.

OnbITbl N0 AN dY3NN XNOKOCTEN U ra3os.

Mogernb 6poyHOBCKOro ABUXKEHMS.

Mogens onbiTa LTepHa.

OnbITbl, 4OKa3blBalOLMNE CyLLECTBOBAHNE MEXMONEKYNAPHOro B3aMMOAENCTBUS.
Mogenb, unncTpupytowas npupoay AaBneHns ra3a Ha CTEHKN cocyaa.

OnbITbl, NNNIOCTPUPYIOLLNE YPaBHEHNE COCTOSIHUSA naeanbHOro rasa, n3onpouecchbl.
YUeHn4ecKknin akcnepumMeHT, nabopatopHblie paboThl

OnpepgeneHve Macchbl BO3lyxa B KITACCHOWM KOMHAaTe Ha OCHOBE M3MepeHuii obbema
KOMHaTbl, aBMeHNs U TeMnepaTypbl BO34yxa B HEN.

NccnegoBaHue 3aBUCUMOCTH MeXxay napamMmeTpamMmn COCTOAHUA pa3peXeHHOoro rasa.

Tema 2. OCHOBbI TEPMOVNHAMUKM



TepmoanHammnyeckasn cuctema. BHyTpeHHs aHeprus TepmMoaMHaMn4eckon CMCTEMbI 1
crnocobbl eé nsmeHeHusa. Konnyectso TennoTbl U paboTa. BHYTpeHHAs aHeprus
0OHOATOMHOrO MaeanbHOro rasa. Bugpl Tennonepegaun: TennonpoBOAHOCTb, KOHBEKLWS,
nsnyyeHve. YaenbHas TennoémMKocTb BewecTBa. KonnyecTso TennoTsl npu
Tennonepegave.

MoHsTMe 06 agnabaTtHom npouecce. MNepBbi 3aKOH TepMoaMHaMunkn. NpruMmeHeHne nepBoro
3aKoHa TepMoauHaMUKKM K naonpoueccam. ['padmyeckas nHTepnpetaumna paboTol rasa.

BTopoi 3akoH TepMoguHaMukn. HeobpaTUMOCTb NPOLIECCOB B MpUpOoAe.

Tennosble MawwuHbl. MpUHLMNLI 4ENCTBMSA TENOBLIX MalluH. [NpeobpasoBaHns aHeprm B
TENNOBbIX MalnHax. KoadhduumMeHT NonesHoro 4encTaunsa Tennoson MawmHel. Linkn KapHo
N ero KoaUUMEHT NONE3HOro AeNCTBUS. DKonormdeckme Npobnembl TENNOIHEPrETUKM.

TexHn4Yeckme yCTponcTBa 1 NpakTUYyeckoe NpUMeHeHWe: ABuUratenb BHyTPEHHEro cropaHus,
ObITOBON XONOANNBbHUK, KOHOULMOHEP.

JemoHcTpaumm

M3meHeHne BHYTPEHHEN 3HEPTUM Tena Npu CoBEPLUEHNN paboTbI: BLINIET NPOOKK 13
OyTbINKM NOA AeNCTBUEM CXaToro BO3ayxa, HarpesaHue achmpa B naTtyHHoOW Tpybke nyTém
TpeHus (BngeogeMoHcTpaums).

M3ameHeHne BHYTPEHHEN 3Heprum (TemnepaTypbl) Tena npu Tensonepeaade.

OnbIT No aguabaTHOMY pacLUMPEHUIO Bo3ayxa (OMnbIT ¢ BO34YLLHbIM OTHUBOM).

Mopgenu napoBon TypOVHbI, ABUraTensi BHyTPEHHErO CropaHunsl, peakTUBHOIO ABUraTens.
Y4yeHunyeckni akcnepumeHT, nabopaTtopHble paboTbl

N3mepeHune yaensHOM TENOEMKOCTN.

Tema 3. ArperatHble cocToAHUS BellecTBa. PasoBble nepexoabl

MapoobpasoBaHue 1 koHaeHcaums. icnapeHne n kuneHne. ABCONOTHasa U OTHOCUTENbHasA
BIAXXHOCTb BO3ayxa. HacbllweHHbIM nap. YaeneHas TennoTta napoobpasoBaHusi.
3aBMCUMOCTb TeMnepaTypbl KUNEHUSA OT AaBNEHUS.

Teéppoe Teno. Kpuctannuyeckne n amopHble Tena. AHM30TPONUSA CBONCTB KPUCTAIIOB.
Kugkune kpuctannel. CoBpemeHHble MmaTepuansl. [naBneHne n kpuctannusauus. YaenbHas
Tennota nnasnenuns. Cybnumaums.

YpaBHeHue TennoBoro 6anaHca.

TexHuyeckne yCTpOVICTBa N NMpakTn4eckoe npnmeHeHmne: rmirpoMeTp U nNnCnxpomeTp,
KanopumMmeTp, TeEXHONIOIMn nofnty4eHnAa cCoBpeMeHHbIX MaTepunanoB, B TOM Hucne
HaHoMaTepuanoB, N HAHOTEXHOJ10TUNI.

OemoHcTpauun



CsonctBa HacbIWEHHbIX NapoB.

KuneHue npyv NOHWXEHHOM JaBreHuu.

Cnocobbl namepeHus BNaKHOCTMW.

HabniogeHve HarpeBaHusa 1 NnNaBneHnsa KpUCTanImMyeckoro BeLlecTsa.
[emoHcTpauna KpucTannos.

Y4yeHunyeckn akcnepumeHT, nabopatopHble paboTbl

I/I3|\/|epeHV|e OTHOCUTENBHOW BNAXXHOCTU BO3ayXxa.

Pasgen 4. OnekTtpogmMHaMmuka
Tema 1. QnekTpocratmka

OnekTpusaums Ten. AnekTpuyecknin 3apsa. [1Ba Buaa anekTpuyecknx 3apsaos.
MpPOBOAHUKK, ANSNEKTPUKA MU NONYNPOBOAHMKA. 3aKOH COXPaHEHMS ANEKTPUYECKOro 3apsaa.

BaaumogencTaue 3apsaoB. 3akoH KyrnoHa. ToueYHbIn anekTpuyeckuin 3apsag.
OnekTpudeckoe none. Hanpspk€HHOCTL anekTpuyieckoro nons. MNpuHumMn cynepnosnumm
anekTpudecknx nonen. JIMHMM HanPsSXKEHHOCTM ANEKTPUYECKOro Nnons.

Pabota cun ANEeKTPOCTaTNYECKOro nosA. MNoTeHuman. Pa3HOCTbL NOTEHLNANOB. HDOBO,EI,HVIKI/I
N AN3NEKTPUKN B SNTEKTPOCTATUHECKOM MnoJie. ,D,VISﬂeKTpVI‘-IeCKaFl NPOHNLAEMOCTb.

OnekTpoémkocTb. KoHaeHcaTop. 3neKTPOEMKOCTb MIOCKOro KoHAeHcaTopa. JHeprus
3apsPKEHHOro KoHAeHcaTopa.

TexHuyeckme yCTPONCTBA U NpakTUYeckoe NpUMeEHEHME: 3NEKTPOCKOM, ANEKTPOMETD,
anekTpocTaTuyeckas 3almTa, 3a3emrieHne anekTponpnbopos, KOHAeHcaTop,
KonmMpoBarnbHbIN annapar, CTPYMUHbIN NPUHTEP.

[emoHcTpaumm

YCTPOMCTBO U NPUHLNMN OEACTBUSA aNeKTpoMeTpa.
Baanmopaencteme HasneKkTpnu3oBaHHbIX TeS.
AnekTpuyeckoe none 3apsKeHHbIX Ten.
lMpoBOAHMKM B 9NEKTPOCTAaTUYECKOM Mone.
OrnekTpocTatmyeckas 3awumra.

[naneKkTprkn B 9NeKTpocTaTtn4yeckom rnone.

3aBMCUMOCTb 3ﬂeKTpOéMKOCTVI NIOCKOro KoHaeHcaTopa oT nowagn nNnacTtuH, pacCTtoAaHNA
MeXxay HMMmM n LI,I/IGJ'IeKTpVI‘-IeCKOVI NPOHNLAEMOCTN.



OHeprua 3apsXXeHHoro KoHaeHcaTopa.

Y4yeHunyeckni akcnepumeHT, nabopaTopHble paboTbl

N3mepeHne anekTpoEMKOCTM KOHAEeHcaTopa.

Tema 2. NoCTOSIHHBIN ANEKTPUYECKMIA TOK. TOKM B pasnuUYHbIX cpegax

OneKTpuYeckmin TOK. YCNOBUSA CyLLLECTBOBAHNS SNIEKTPUYECKOrO Toka. MICTOUYHMKM TOKa.
Cwuna Toka. [MoCTOsAHHbIN TOK.

HanpspkeHne. 3akoH Oma ang ydacTka uenu.

aﬂeKTpI/I‘-IeCKOG conpoTuBneHne. YaeneHoe conpoTuerieHne BellecTtBa.
MNocneposaTtenbHoe, napannersibHoe, cMellaHHOoe coeanHeHne npoBOaHNKOB.

PaboTta anektpuyeckoro Toka. 3akoH [xoyns—JSleHua. MowWHOCTb 3MeKTPMYECcKoro Toka.

OneKTpoaBMXKYLLAsa cuna 1 BHyTPEHHee CONPOTUBIIEHNE NCTOYHMUKA Toka. 3akoH Oma ans
MOSIHOW (3aMKHYTOW) anekTpuyeckon uenn. KopoTkoe 3amblkaHue.

OneKTpoHHas NpoBOAMMOCTb TBEPAbIX MeTarnnoB. 3aBUCUMOCTb COMPOTMBMNEHNS METanoB
oT TemnepaTypbl. CBEpPXNPOBOAMMOCTb.

OnekTpryeckuin Tok B Bakyyme. CBOMCTBA 3NEKTPOHHbLIX MYYKOB.

MonynpoBoaHukn. CobCcTBEHHAs M NpUMeCHas NPOBOAUMOCTb NONyNpoBOAHUKOB. CBOMCTBA
p—n-nepexoaa. MNMonynpoBoaHMKOBbIE NPUBOPLI.

OneKTpMYECKUn TOK B pacTBOpax M pacnnaBax 3MeKkTponMToB. AnekTponuTnyeckas
avccoumaums. neKkTponus.

OnekTpuyecknin Tok B raszax. CaMoCTOATENbHbINA U HECAMOCTOATENbHbIN pa3psg. MonHus.
Mnasma.

TexHnyeckne yCTporNCTBa 1 NpakTM4eckoe NpUMeHeHNe: amnepmMeTp, BONbTMETP, peocTarT,
WCTOYHUKWN TOKa, 3NEeKTpoHarpeBaTesbHble NpMOopbI, 3M1eKTPOOCBETUTENbHbIE NPUBOoPHI,
TEPMOMETP COMPOTUBIIEHMS], BaKyyMHbIA AMO4, TEPMUCTOPLI U (DOTOPE3NCTOPSI,
nonynpoBOAHMKOBLIN AMOof, ranbBaHuKa.

[emoHcTpauun
N3mepeHne cunbl Toka 1 HanpsXkeHus.

3aBNCMMOCTb COMPOTUBIEHMS LUMMHOPUYECKMX NPOBOAHMKOB OT AfMHbI, Nnowaan
nonepeyHoro ceyeHns n matepuana.

CmeluaHHoe coeguHeHne NpoOBOAHUNKOB.

onIMOG namepeHumne SJ'IeKTDOD,BI/I)KyLU,eIZ CUnbl. KOpOTKOG 3aMblKaHWe rajibBaHN4eCcKoro
aneMeHTa U oueHKa BHYTPpeHHEero ConpoTnBiieHnA.



3aBUCMMOCTb CONPOTMBIIEHNS METANMOB OT TEMNepaTypbl.

MpoBOANMOCTbL 3MNEKTPONNTOB.

WckpoBon paspsg v NnpoBoAMMOCTb BO3ayXa.

OAHOCTOPOHHASA NPOBOAMMOCTbL Anoaa.

YyeHuvecknin akcnepumeHT, nabopatopHble paboThl

M3yyeHne cmellaHHOro coegmMHeHNs pe3ncTopoB.

M3mepeHne anekTpoaBMXKYLLEN CUMbl UICTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIIEHNS.
HabntogeHne anektponusa.

MexnpegMeTHble CBA3U

M3yueHune kypca dpusnkm 6aszoBoro ypoBHs B 10 knacce oCyLecTBASIETCH C y4ETOM
copgepxaTernbHbIX MeXNpeaMeTHbIX CBSA3EN C KypcaMu MateMaTukm, bmonorum, xmmmu,
reorpacum n TeXHonormn.

Memnpep,meTHble MOHATUA, CBA3AHHbIE C N3y4YeHnemMm MeTooB Hay4YHOro no3HaHuA:
ABleHne, Hay‘-IHbII7I (*)aKT, rmnoTesa, CbVI3I/I‘-IeCKaF| BeJIn4nHa, 3aKOH, TEOPUA, Ha6J'IPOD,eHV|e,
SKCNnepuMeHT, moaennpoBaHune, moaesb, UaMepeHune.

MaTtemaTuka: pelueHme cuctTeMbl ypaBHEHUI, NMHEHas yHKUMS, napabona, rmnepbona,
ux rpadomku U CBOUCTBA, TPUroHOMETpUYeckue yHKUUN: CUHYC, KOCUHYC, TaHTeHC,
KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbI U MX MPOEKLMM HA OCH
KOOpAMHAT, CIIOXXEeHNe BEKTOPOB.

Bronorusa: mexaHuyeckoe aBMxXeHue B XMBOW npupoae, anddysnsi, ocMoc, TennoobmeH
XMBbIX OpraHM3MoB (BuAbl Tennonepenayn, TenoBOE paBHOBECUE), ANEKTPUYECKne
SIBMEHWS B XXMBOW Npupoae.

XUMUS: ANCKPETHOE CTPOEHME BELLIECTBA, CTPOEHME aTOMOB M MOJIEKYS1, MOMb BELLIECTBa,
MOnsipHas Macca, TennoBble CBONCTBA TBEPAbIX TEN, XUAKOCTEN U ra3oB, anekTpuyeckune
CBOVCTBA METAIOB, 3NEKTPONUTUYECKas AMCCcoUMaUns, ranbBaHuKa.

"eorpacdus: BNaxxHOCTb BO3ayxa, BETpbl, bapomeTp, TEpMOMETP.

TexHonorusi: npeobpasoBaHne ABUKEHWUI C UCMONb30BAHMEM MEeXaHWU3MOB, YY4ET TPeHus B
TEXHWKe, NOALLMMHUKK, UCTIONb30BaHMe 3aKOHa COXpaHeHMsl MMMyrbca B TEXHUKE (pakeTa,
BOOOMET W Apyrue), oBuratesls BHyTPEHHEero cropaHusi, naposast TypbuHa, 6bIToBow
XONoAWMbHUK, KOHOAULMOHEP, TEXHOMNOMMI NOMYYEHUSI COBPEMEHHBIX MaTepuaros, B TOM
yucrne HaHoMaTepuanoB, U HAHOTEXHOOMMU, ANEeKTpocTaTUYeCcKas 3alimTa, 3a3emreHme
3NeKTponpmMbopoB, KCEPOKC, CTPYMHBIN NPUHTEP, ANeKTpoHarpeBaTenbHble NpMbops,
3MeKTPOOCBETUTENBbHbIE NPUBOPBI, ranbBaHUKa.



11 KNACC

Pasgen 4. 3nektpoanHamuka
Tema 3. MarHuTHOe norne. OnekTpoMarHuTHas UHOYKLUMS

MocTosiHHbIe MarHuTbl. BsanmogencTeme NOCTOAHHbLIX MarHMToB. MarHuTHoe none. Bektop
MarHUTHON MHAYKUMW. TTpUHLMN Cynepno3numm MarHUTHbIX nosnen. JIMHUM MarHuTHom
nHaykumn. KapTuHa NUHUA MarHUTHOM MHAYKUMKW NONSA NOCTOSHHBIX MarHMTOB.

MarHuTHoe none NpoBoAHMKa ¢ TOKOM. KapTuHa NUHUIA MHOYKUMA MarHUTHOMO Nons
OJTIMHHOTO NPSIMOro NPOBOAHUKA Y 3aMKHYTOMO KOMbLIEBOIrO NPOBOAHUKA, KATYLLKX C TOKOM.
OnbIT ApcTeaa. Baanmoaencrame npoBOAHMKOB C TOKOM.

Cuna AMHepa, eé MoAayIb U HanpaeleHne.

Cwuna NopeHua, eé moaynb 1 HanpasneHue. [BuxeHne 3apsPkeHHON YacTulbl B
OOHOPOAHOM MarHMTHOM none. Pabota cunbl JlopeHua.

FBrneHne anekTpoMarHMTHOM MHOYKUUK. [TOTOK BEKTOpa MarHUTHOW UHOYKUWMN.
OnekTpoaBuKyLLas cuna UHAyKUMnU. 3akoH anekTpoMarHuTHon nHaykumm dapages.

BI/IXpeBOG AJ1IEeKTpuU4eCcKoe none. 3J'IeKTpOD,BI/1>KyLLI,aFI cuna nHaykuum B npoBoaHUKeE,
ABnXyllemMmca nocrtynatesibHo B 0O4HOpPOAHOM MarHMTHOM none.

Mpasurno JleHua.

MHOYKTUBHOCTb. SABNEHME CaMONHOYKUMN. DNEKTPOABMXKYLLLAA CUIla CaMOUHOYKUNN.
OHeprmsa MarHUTHOrO NOMS KaTyLLKN C TOKOM.

OneKkTpomMarHuTHoe norsie.

TexHuyeckne yCTpOVICTBa N NnpakTn4eckoe npnmeHeHmne: NnoCToAHHbIE MarHUThl,
QNEKTPOMarHnThbl, anekTpoasuratTesib, yCKoputesnmn anemMeHTapHbIX 4actuu, MHOYKUMOHHAaA
neyb.

OemoHcTpauun

OnbIT OpcTeaa.

OTKNOHEHME INEKTPOHHOrO Ny4yka MarHUTHLIM MOMEM.
JINHUM NHAYKLUUM MArHUTHOrO Nons.
B3anmopgencTeme aByX NPOBOAHMKOB C TOKOM.

Cwuna Amnepa.

HencTteue cunol JlopeHua Ha MOHbI anekTponuTa.



ABneHne anekKTpoMarHUTHON NHOYKLMW.
Mpaswuno JleHua.

3aBUCMMOCTb SJ'IeKTpO[_'l,BI/I)KyLLI,eIZ CUInbl MHOYKUNN OT CKOPOCTU USMEHEHUA MAarHUTHOIo
NOTOKa.

ABneHne camonHayKUmK.

YueHn4ecknin akcnepumMmeHT, nabopatopHblie paboThl

N3y4yeHne MarHMTHOro Nons KaTyLKu C TOKOM.

WccnenoBaHue oencTBms NMOCTOSIHHOTO MarHUTa Ha pamKy C TOKOM.

WccnepoBaHue siBneHus SJ'IeKTpOMaFHVITHOIZ MHOYKUNNA.

Paspen 5. KonebaHus 1 BomnHbI
Tema 1. MexaHn4yeckne 1 anekTpoMarHuTHble konebaHus

KonebaTtenbHasa cuctema. CBoboaHble MexaHu4eckme konebaHma. FlapmMoHnveckue
konebanus. MNepuog, YacToTa, amnnmMtyga u dasa konebaHun. MNMpy>XMHHBLIN MasiTHUK.
MaTtemaTudecknin MasiTHUK. YpaBHeHMe rapMoHmMyecknx konebarui. MNMpespalleHne aHeprum
npu rapMoHNUYECKUX KoredaHusIX.

KonebartenbHbin KOHTYp. CBOGOAHbIE 3NIEKTPOMAarHMTHbIE KonebaHus B ngeasnbHOM
konebaTtenbHOM KOHType. AHanorms Mexay MexaHM4eCKUMM U 3NeKTPOMarHUTHbIMN
konebaHuamu. ®opmyna TomcoHa. 3aKOH COXpaHEeHUs 3HEPIrMM B naeanbHOM
konebaTenbHOM KOHTYpe.

MpencraBneHne o 3aTyxatowmnx konebaHmax. BeiHy>XaeHHble MexaHudeckme konebaHums.
PesoHaHC. BblHYXOEHHble areKTpoOMarHuTHble KonebaHus.

MepemeHHbI ToK. CUHYycomaanbHbIA NepeMeHHbIN TOK. MOLWHOCTbL MepeMeHHOro Toka.
AMMNNUTYOHOE M AEeNCTBYIOLLEE 3HAYEHME CUITbl TOKA U HaNpsiKeHus.

TpaHcdhopmaTop. MNpon3BoacTBo, Nepeaada u NoTpebrieHne aneKTpPUYECcKor SHEPrum.
Jkonornyeckne pucku Npu NPOU3BOACTBE 3neKTpoaHeprun. KynbTypa Mcnonb3oBaHus
3MNEeKTPO3HEPrun B NOBCEAHEBHOW XN3HMU.

TexHn4Yeckme ycTporncTBa 1 NpakTuyeckoe NpUMeHeHNe: 3NeKTPUYECKUA 3BOHOK, reHepaTop
nepeMeHHOro Toka, IMHUK anekTponepeaay.

[emoHcTpauun

WcecnepgosaHve napameTpoB konebaTenbHOoM cucTeMbl (MPYXXUHHBIA UK MaTeMaTuyecKkum
MasATHMK).

HabnogeHune 3atyxatoLlwmx konebaHui.



NccnepgoBaHve CBOMCTB BbIHYXXOEHHbIX KOriebaHui.
HabntogeHne pesoHaHca.
CB0b60aHble aneKkTpoMarHUTHble KonebaHus.

OcumnnorpamMmmbl (3aBUCUMOCTU CUMbl TOKA U HANPSDKEHUS OT BPEMEHW) A4S
3NEeKTPOMarHUTHbIX kKoneGaHui.

Pe3oHaHc npu nocrnegosatesibHOM cCoeaAMHEHNN Pe3NCTOopPa, KaTyLUKN MHOYKTUBHOCTU U
KOHOEeHCcaTopa.

Mogenb nMHMK anekTponepeaayn.
YyeHuvecknin akcnepumeHT, nabopatopHble paboThl

WccnepoBaHune 3aBUCMMOCTM Nepuoga Manbix konebaHum rpy3a Ha HUTK OT OANWHBLI HATU U
Macchbl rpy3a.

WccnepoBaHue nepemMeHHOro Toka B Lenun n3 nocriegoBaTtesibHO COEOMNHEHHbIX
KOHAeHCaTopa, KaTyLwKn n peanctopa.

Tema 2. MexaHnyeckne 1 aneKTpoMarHUTHbIE BOSTHbI

MexaHu4deckune BOMHbI, yCroBuMsa pacnpocTtpaHeHus. Nepuog. CKopocTb pacnpocTpaHeHUs n
AnnHa BosHbl. [lonepeyHble 1 NpoaonbHble BOMHLI. MHTepdepeHums 1 agndpakums
MEeXaHU4YeCKMX BOJSH.

3Byk. CkopocTb 3ByKa. [pOMKOCTb 3BYyKa. BeicoTa ToHa. Tembp 3BykKa.

OneKkTpoMarHMTHbIE BOMHbI. Y CNOBUSA N3NYYEHUS 3NEKTPOMAarHUTHbIX BOMH. B3anmHas
opueHTaums BektopoB E, B, V B anekTpoMarHMtHon BoniHe. CBOMCTBA 3NIEKTPOMAarHUTHbIX
BOJIH: OTpaXkeHue, npenoMnenune, nonapusauuns, audpakumd, nHrepcdepeHums. CKopocTb
9NEKTPOMAarHUTHbLIX BOSIH.

LLikana anekTpoMarHUTHbIX BOIH. [pMMeHeHne aneKTPOMarHUTHbIX BOSTH B TEXHUKE U ObITy.
MpuHUMNbI paanocBsA3n u TeneeuaeHns. Pagnonokaums.
OneKTpoMarHUTHoe 3arpsi3HeHMe OKpYXKatoLen cpeabl.

TexHn4eckne yCTponcTea U NpakTu4eckoe NpUMeHeHne: My3blKaribHble€ MHCTPYMEHTbI,
yNbTpa3BYyKOBas AMArHOCTUKa B TEXHWUKE U MeauUMHe, padap, pagnonpuéMHUK, TeNnesm3op,
aHTeHHa, TenedoH, CBY-neus.

OemoHcTpauun
O6pasoBaHue 1 pacnpocTpaHeHe NonepeyHbiX U NPOAOSNbHbLIX BOSH.
Konebniowieecs Teno Kak ICTOYHMK 3BYKa.

HabnogeHne OoTpaXeHuda 1 npefioMmneHna MexaHn4eCkmnx BOJiH.



HabniogeHve nHtepgepeHumnm 1 gudpakumm MexaHm4ecKkmnx BOJTH.
3BYKOBOW pe30HaHC.
HabnogeHne cBA3M rpOMKOCTM 3BYyKa WM BbICOTbI TOHA C aMNANTYA0N 1 YacTOTOW konebaHui.

VccnepoBaHne CBOUCTB 9NEKTPOMArHUTHLIX BOMNH: OTpaXKeHne, npenomMmneHme,
nonsipusauus, audpakums, MHTepdepeHuns.

Tema 3. OnTuka

"eomeTpudeckas ontuka. MNpssMonnHenHoe pacnpocTpaHeEHNE CBETa B OAHOPOAHON cpeae.
Jlyd cBeTa. ToYeYHbIN UCTOYHUK CBETA.

OTpaxeHue cBeTa. 3akoHbl OTpaXkeHus ceeTa. [ocTpoeHre N306pakeHNin B MIOCKOM
3epkarne.

lMpenomneHne ceeTa. 3akoHbI NpenoMIieHus cBeTa. ADCONIOTHLIV NokasaTerb
npenomneHud. NonHoe BHyTpeHHee oTpaxeHue. NpeaenbHbIN Yron NOfHOro BHYTPEHHEro
OTpaxeHus.

HOucnepcnsa ceeta. CnoxHbI cocTaB Genoro ceeTa. LiBerT.

Cobupatowimne n paccemaroime nnH3bl. ToHKasa nuH3a. PoKycHOe pacCcTosiHNE U
onTunyeckas cmna TOHKOM NH3bI. [ocTpoeHne nsobpaxxeHnn B cobupatrowmx m
pacceunBaoLmx NMH3ax. Popmyna TOHKOM NNH3bI. YBENUYEHne, JaBaemoe JIMH30M.

Mpenensl NPUMEHNUMOCTU rEOMETPUYECKON ONTUKM.

BornHoeas ontuka. MHTepdepeHuns ceeta. KorepeHTHbIE UCTOYHMKW. YCOBUS HAbnogeHns
MakCMMyMOB 1 MUHUMYMOB B MHTEPdEPEHLUMOHHON KapTUHE OT ABYX CUH(paA3HbIX
KOrepeHTHbIX MCTOYHMKOB.

Oudbpakunsa ceeta. [udpakumoHHasa peléTka. Ycrnosme HabnogeHns rmaBHbIX
MaKkCMMyMOB Npu NageHMmM MOHOXPOMAaTMYECKOro cBeTa Ha AU PaKLUNOHHYO PELLETKY.

HOJ'IFIpI/IISaLl,I/IFI cBeTa.

TexHn4eckne yCTponcTBa 1M NpakTuieckoe NpUMeHeHKe: o4ku, nyna, ootoannapar,
NPOEKLUMOHHbIN annapaTt, MUKPOCKOM, TENECKOMN, BONIOKOHHAsA ONTuKa, AMdpakunoHHast
peLléTka, nonspouna.

HdemoHcTpauun

MpsiMonuHenHoe pacnpocTpaHeHne, oTpaxeHue 1 npenomneHne ceeta. OnTuyeckme
npubopsl.

MonHoe BHyTpeHHee oTpaxeHne. Moaenb ceeToBoaa.
WccnegoBaHmne CBOMCTB M306paXKeHUN B NIMH3aX.

Mopgenu MUKpPOCKONa, Tesfieckona.



HabntogeHne nHTepdepeHummn ceeTa.

HabnogeHve gudpakumm ceeta.

HabniogeHne ancnepcum ceeTa.

lMonyyeHne cnekTpa ¢ NOMOLLLI0 NPU3MBbI.

lMonyyeHne cnekTpa ¢ NOMOLLbI0 ANAPAKLNOHHON PeLLETKN.
HabntogeHne nonsipmsaumm ceeta.

Y4yeHunyeckni akcnepumeHT, nabopatopHble paboTbl
M3mepeHune nokasartens npenomneHns ctekna.
WccnenoBaHne cBOMCTB n30bpakeHUN B NIMH3aX.

HabniogeHve ancnepcum ceeTa.

Pasgen 6. OcHoBbI cneuyanbHON TEOPUN OTHOCUTENBHOCTHU

["paHnLbl MPUMEHNMOCTHY Knaccuyeckon MexaHukn. MNoctynaTsl cneumansHon Teopum
OTHOCUTENBHOCTU: MHBAPMaHTHOCTb MOAYNsSl CKOPOCTK CBeTa B Bakyyme, NPUHLMN
OTHOCUTENbHOCTU SNHLUTENHA.

OTHOCUTENBHOCTL OOHOBPEMEHHOCTHW. 3amenneHne BpeMeHU N coKpalleHne aArnnHbl.
SHepFVIFl N nmMmnyrnbc peHFITMBMCTCKOVI YacTuubl.

CBs3b Macchl € 3HeprV|el7| n nMmnyrnbCoM peJ'IFITVIBVICTCKOVI YyacTtuhubl. SHGDFMH NOKOoA.

Pasgen 7. KeaHToBas duamka
Tema 1. SnemeHTbl KBAHTOBOW ONTUKMN

®oToHbI. Popmyna NnaHka cBaA3n aHeprum OTOHA C ero YacToToN. QHEPTUSA N UMMYIbC
doToHa.

OTkpbITHE N nccnegoBaHne potoaddekta. OnbiThl A. . CToneTtoBa. 3akoHbI
doToacbdekTa. YpaBHeHe BnHwTenHa ana dotoaddekta. «KpacHas rpaHuuar»

doToadhdekTa.

JHaBneHue ceeTa. OnbIThl 1. H. Jlebegesa.
Xnmmyeckoe gencTeme ceeTa.

TexHn4eckne yCcTponcTBa M NpakTuyeckoe npumeHeHne: hoToanemMeHT, oToaaTumk,
CconHeyHasi batapes, cBETOAMOA.



OemoHcTpauun

DoTO3a((PEKT Ha YyCTaHOBKE C LIMHKOBOM NIaCTUHON.
WccnepoBaHme 3akoHOB BHeLLHero hoToaddekra.
CeeToguoga.

ConHeuHas 6atapes.

Tema 2. CTpoeHue atoma

Mogenb atoma TomcoHa. OnbITebl Pesepdopaa no paccesHuio a -4actuu,. lNnaHeTtapHas
mModenb atoma. lNMoctynatel bopa. NanyyeHue v nornoweHne oTOHOB Mpu nepexoae
aToMa C 0HOro YpOoBHS aHepruu Ha apyron. Buabl cnektpos. CnekTp YpOBHEN 3Heprum
aToma BoAgopoaa.

BonHoBble cBoKcTBa YacTtuu. BonHbl ge bponnsa. KopnyckynsipHO-BOSIHOBOW Ayann3am.
CnoHTaHHOE N BbIHYXXAEHHOE U3ny4eHune.

TexHuyeckue yCTpOMCTBA U NPaKTUYECKOe NPUMEHEHME: CNeKTparbHbIN aHanms
(cnekTpockon), nasep, KBaHTOBbIN KOMMbIOTEP.

JemoHcTpaumm

Mogenb onbiTa Pesepgopaa.

OnpegeneHvie AnviHbl BOMHbI Nasepa.

HabntogeHrne nnHen4vaTbiX CNEKTPOB U3Iy4YeHMS.
Jazep.

YUeHn4ecKknin akcnepumMeHT, nabopatopHblie paboThl
HabniogeHve nuHenyaToro cnekTpa.

Tema 3. AToMHOe aapo

3KCI'IepI/IMeHTbI, AOKa3blBakoLlLne CrnoXHOCTb CTPOEHUA AApa. OTKprTI/Ie pPaanoakTMBHOCTW.

OnbiTbl Pesepdopaa no onpedeneHunto coctaBa pagnoakTMBHoro nanyyveHms. Ceoncrtea
anba-, 6eta-, ramma-n3nyyeHns. BnusHue pagnoakTMBHOCTM HA XMBbIE OPraHNU3MbI.

OTKpbITWE NPOTOHA 1 HENTpoHa. HyknoHHas mogenb aapa MenseHbepra—VBaHeHko. 3apsag,

agpa. Maccosoe vucno sagpa. Msotonbl.

Anbda-pacnag. INeKTPOHHbIN U NO3NTPOHHBIN BeTa-pacnaa. Mamma-nsnyyeHue. 3akoH
pagnoakTUBHOIO pacnaja.

OHeprua csa3m HyKNoHOB B aape. AaepHble cunbl. Jedekt macebl agpa.

ﬂﬂ,eprle peakunn. ,D,eJ'IeHI/Ie N CUMHTE3 Aaep.



AnepHbii peaktop. TepmosaepHbli cnHTe3. MNMpobnembl n NepcnekTnBbLl S AEPHON
3HEepreTMKnN. JKONOrMYECKNE acnekTbl S4EPHON SHEPTETUKMN.

OnemeHTapHble YacTuubl. OTKpPbITUE NO3UTPOHA.
MeToabl HabnoaeHUs U perncTpaumm snemMeHTapHbIX YacTuu.
dyHOgameHTarnbHble B3anMoLeNCcTBUs. EANHCTBO hmnanyeckon kKapTuHbI Mupa.

TexHu4eckme yCTponcTBa 1 NpakTU4eckoe NpMMeHeHne: o3MmeTp, kamepa BunbcoHa,
SAepHbI peakTop, aToMHasi bomba.

HdemoHcTpauun
CUYETYUK NOHNBMPYIOLLNX YacTUL.
Y4yeHunyeckn akcnepumeHT, nabopatopHble paboTbl

WccnepgoBaHue TpekoB YacTuy, (Mo rotToBbIM dpoTorpadusm).

Pasgen 8. OnemeHTbl aCTPOHOMMM 1 acTPOPU3NKM

OTanbl pa3BuTUsa acTpoHoMun. NpuknagHoe N MUPOBO33PEHYECKOE 3HAYEHNE aCTPOHOMMM.
Bup 3Bé3gHoro He6a. Co3Be3ans, spkue 3BE3abl, NNaHeTbl, UX BUOAUMOE ABUXEHNE.
ConHe4Has cuctema.

ConHue. ConHe4vHasa akTMBHOCTb. MIcTouHMK aHeprmn ConHua n 3séag. 3Béaabl, nx
OCHOBHbIE XapakTepucTmku. [luarpamma «crnekTpanbHbIA Knacc — CBETUMOCTbY. 3BE3abI
rnaBHOM nocrnenoBaTenbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» ANs 3BE€3[ rmaBHOMN
nocrnegoBaTensHOCTU. BHyTpeHHee cTpoeHue 3Bé34. CoBpeMeHHble NpeacTaBneHus o
npoucxoxageHum n asonounn ConHua n 3Bé3g. dTanbl XXN3HM 3BE3N,.

MneuHbii MNyTb — Hawa ManakTuka. MNonoxeHne n asmkeHne ConHua B Manaktuke. Tunbl
ranaktuk. Paguoranaktuku 1 kBasapbl. YépHble Ablpbl B sapax ranakTuk.

BceneHHas. PacwunpeHne BeceneHHon. 3akoH Xabbna. PasberaHve ranaktuk. Teopus
bonbLlloro B3pbiBa. PenukroBoe nsnyyeHue.

MacwTtabHas cTpykTypa BceneHHoln. MeTaranakTtuka.
HepelwéHHble npobnemMbl acCTpOHOMUMN.
YyeHunyeckune HabnoaeHus

HabntofeHnsi HEBOOPY>KEHHBLIM rNasoM C UCMONb30BAHNEM KOMMBIOTEPHbIX MPUMOXKEHUI
ANs onpeaeneHns nonoXxeHns HebecHbIX 06 LEKTOB Ha KOHKPETHYO AATy: OCHOBHbIE
co3Be3ams CeBepHOro nonyLiapust U sipkue 3BE€3abl.

HabniogeHusa B Teneckon JlyHbl, nnaHeTt, MneyHoro MyTn.



O6o6uwatoliee NOBTOpPEHNE

Pornb pu3nku n acCTpOHOMUN B SKOHOMUYECKOW, TEXHOMNOMMYECKOMW, CoLmarnbHOM N 3TUYECKON
chepax geaTenbHOCTM YenoBeka, posib U MeCTo hU3NKN N aCTPOHOMMMU B COBPEMEHHOM
Hay4YyHOW KapTUHe Mupa, posib (PU3nveckon Teopmum B opMMpPOBaHUKN NpeacTaBrneHui o
du13nyeckon KapTmHe Mupa, MecTo (pmsmyeckon KapTuHbl Mupa B obLLem psgy
COBPEMEHHbIX €CTECTBEHHO-HAy4YHbIX NPpeAcTaBneHnn o npupoae.

MexnpeoMeTHble CBA3MU

N3yyeHne kypca pusnkm 6a3oBoro ypoBHs B 11 Knacce ocyLiecTBnseTcs ¢ y4€ToM
copepxaTernbHblX MeXnpeaMeTHbIX CBSA3EN C KypcaMu MaTteMaTuku, buonorumn, Xxmummu,
reorpacummn n TeXHOMOrMNn.

MexnpeaMeTHble NOHATUS, CBA3aHHbIE C N3yYeHNeM METOA0B Hay4YHOro NO3HaHUS:
SIBNeHne, Hay4HbIn oakT, rmnoTesa, uanyeckasi BeNmymnHa, 3akoH, Teopusi, HabnoaeHwue,
3KCNEPMMEHT, MOAENUPOBaHME, MOAENb, U3MEPEHME.

MaTemaTuka: pelleHne CUCTEMbl YpaBHEHUI, TPUrOHOMETpUYeckme yHKLMN: CUHYC,
KOCUHYC, TAHrE€HC, KOTaHTEHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO, BEKTOPbI U X
MPOEKLMN Ha OCU KOOpAMHAT, CINIOXXEHNE BEKTOPOB, NPOVN3BOAHbIE 3NIEMEHTAPHbIX (DYHKLMINA,
npu3Hakn noaobus TpeyronbHWKOB, onpeaereHne nroLaaun nnockmx dpuryp 1 obbema Ten.

Buonorus: anekTpuyeckue SBNEHUS B XXMBOW Npupoae, konebatenbHble ABUMXEHUS B XKUBOW
npupoae, oNTUYeckne siBNEeHNs B XXMBOW NpUpoae, AENCTBUE paanaumm Ha XUBble
OpraHu3Mbi.

Xumuns: cTpoeHne aTOMOB U MOMEKyn, KpUcTannuyeckas CTpyKTypa TBEpAbIX Ter,
MexaHM3Mbl 06pa30BaHUSA KPUCTANNMYECKON PELLETKM, CNeKTparnbHbIN aHanus.

"eorpadus: MarHnTHblEe Nonca 3emnu, 3anexun MarHUTHbIX pya, POTOCbEMKA 3eMHOM
NMOBEPXHOCTU, NpecKka3aHne 3eMneTpACeHnN.

TexHonorus: NMMHUK anekTporiepenay, reHepaTtop NepPeMeHHOro Toka, anekTpoasuraTens,
WHOYKUMOHHAA neyb, pagap, pagnonpuémMHuk, Tenesnsop, aHTeHHa, TenegoH, CBY-neus,
NPOEKLUMOHHbBIN annapaT, BONIOKOHHasA ONTuKa, conHevHasa 6aTtapes.



NIAHNPYEMBIE PE3YJIbTATEI OCBOEHUA NMPOIPAMMBI MO ®U3SUKE HA YPOBHE
CPEOHEIO OBLLUEITO OBPA30BAHNA

OcBoeHune y4yebHoro npeameTa «Puamka» Ha ypoBHe cpegHero obuiero obpasoBaHus
(6a30BbI YpOBEHb) AOMKHO 0BecneynTb JOCTUXKEHNE CNESYHOLLNX JIMYHOCTHbIX,
mMeTanpeaMeTHbIX U NpeaMeTHbIX 0bpa3oBaTeNbHbIX Pe3ynbTaToB.

NMYHOCTHBIE PE3YIIbTATHI

JIn4yHOCTHBIE pe3ynbTaThl OCBOEHUS y4eOHOro npegmeTta « Pnsmka» OOSMKHbI OTpaxaTb
rOTOBHOCTb M CMNOCOBHOCTL 00y4aloLMXCA PyKOBOACTBOBATLCA CCHOPMUPOBAHHOM
BHYTPEHHEN NO3MUMEN NMNYHOCTU, CUCTEMOM LIEHHOCTHbBIX OPUEHTaL M, MO3UTUBHbLIX
BHYTPEHHUX YOEeXAEHMIN, COOTBETCTBYHOLUNX TPAANLMOHHBIM LLEHHOCTSIM POCCUMCKOIO
obLecTBa, pacluMpeHmne XN3HEHHOrO OnbiTa K OnbiTa AEATENbHOCTU B npoLecce
peanu3aumm OCHOBHbIX HarnpaBieHWUI BOCMMTATENbHON OEATENBHOCTY, B TOM YUCIE B
yacTu:

1) rpa>xgaHcKoro BOCAUTaHWUS:

CchOpPMMPOBAHHOCTb FPaXKgaHCKOW No3numumn oby4vatoLerocs kak akTMBHOMO M
OTBETCTBEHHOrO YJlEHa POCCUNCKOro OOLLECTBa;

NPUHATUE TPAAMLMOHHbBIX 0BLLe4YenoBe4YeCKMX ryMaHUCTUYECKNX N OEMOKPaTUYECKMX
LleHHOCTeMN;

rOTOBHOCTb BECTU COBMECTHYIO AeATENbHOCTb B MHTEPECaXx rpaXaaHckoro obLuecTsa,
y4yacTBOBaTb B camoynpaBneHuy B ob6pa3oBaTenbHON opraHu3auum;

yMeHune B3anMMoenCcTBOBaTb C CoLManbHbIMMK MHCTUTYTaMN B COOTBETCTBUN C UX
beHKLI,VIFIMVI N Ha3Ha4YeHunewm;

rOTOBHOCTb K 'yMaHUTapHOW U BOMOHTEPCKOW AeATENbHOCTY;
2) NnaTpPMOTMUYECKOro BOCNUTaHUSA:
ChopMNPOBAHHOCTb POCCUNCKON FPpaXKa4aHCKOM NOEHTUYHOCTHN, NaTPUOTU3MA;

LIEHHOCTHOE OTHOLLIEHWNE K FOCYAapCTBEHHBIM CMMBOMAaM, AOCTUXKEHMAM POCCUACKUX YYEHbIX
B 06nacT U3NKN U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOrO BOCMUTAHUS:
chOpMMPOBAHHOCTb HPABCTBEHHOTO CO3HAHWUSA, 3TUYECKOrO NOBEAEHWS;

CNocOBHOCTL OLlEeHNBaTb cuTtyauuno n npuHMMaTb OCO3HaHHbIE peLlleHNdA, OPUEHTUPYACH Ha
MopaJibHO-HPaBCTBEHHble HOPMbl 1 LEHHOCTHU, B TOM 4YnCle B OeATENIbHOCTU y‘—IéHOFO;



OCO3HaHWe NMYHOro BKNaaa B NOCTPOEHME YCTOMYMBOro Byayuiero;
4) 3cTeTU4ECKOro BOCMUTaHUS:

3CTEeTMYECKOEe OTHOLLEHME K MUPY, BKIOYas 3CTETUKY HAY4YHOro TBOPYECTBA, NPUCYLLLEro
domsnyeckon Hayke;

5) TpyaoBoro BocnutaHus:

MHTEpPEC K pasnnyHbiM chepam npodeccruoHanbHOn esaTeNnbHOCTH, B TOM YMcne
CBSA3aHHbIM C (PU3NKON N TEXHUKON, yMEHNE CoBepLUaTb OCO3HaHHbIN BbIGop ByayLien
npodeccun 1 peanu3oBbiBaTb COOCTBEHHbIE XU3HEHHbIE NNaHbl;

rOTOBHOCTb M CNOCOBGHOCTL K 06pa3oBaHMio N caMmoobpa3oBaHuio B o6nactn pusnkm Ha
NPOTSKEHNN BCEM KN3HW;

6) 9KONOrMyeckoro BOCNUTaHUA:

CchOpMMPOBAHHOCTb 3KOMOrMYECKOM KynbTypbl, OCO3HaHWE rnobanbHOro xapakrepa
3KOJorn4eckmnx npobnem;

nraHNpoBaHUE M OCYLLECTBIIEHNE OENCTBUI B OKPY>XKaloLLLEN cpeae Ha OCHOBE 3HaHUA
Lenen yCToM4nMBOro pasBmMTus YenoBe4yecTBsa;

pacluMpeHue onbiTa AesaTenbHOCTU 3KOTOrMYeCKon HanpaBieHHOCTM Ha OCHOBE
MMEIOLLMXCS 3HAHNIN NO OU3MKE;

7) LEHHOCTUN HAay4YHOro MNO3HAHMS:

cthopMnpoBaHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOLLIEFO COBPEMEHHOMY YPOBHIO Pa3BUTUS
dur3nYeCcKom HayKu;

OCO3HaHMWe LEEHHOCTW Hay4YHOW AeATeNbHOCTM, FOTOBHOCTb B MpoLecce U3ydYeHus ousnku
OCYLLECTBMATb NMPOEKTHYIO U UCCNEA0BATENbCKYH AeATENbHOCTb UHANBUAYANBHO U B
rpynne.

METAMNPEOMETHbLIE PE3YJIbTATHI

lMo3HaBaTenbHblEe YHUBEPCArbHble y4ebHble AencTBUA
BasoBbie nornyeckne AeNCTBUS:

camocTosiTeNbHO hopMynMpoBaTh 1 akTyanusnpoBaTb nNpobrnemMy, paccMaTpmBaTh eé
BCECTOPOHHE;

onpegendaTb uenn AeAatesibHOCTU, 3aJaBaThb napamMmeTpbl N KpUTEPUN NX AOCTUXKEHUA;

BbIABIIATb 3aKOHOMEPHOCTU U NPOTUBOPEYNA B pacCMaTpmuBaeMbIX d)I/ISVI‘-IeCKVIX ABITEHUAX;



pa3pabaTtbiBaTb NnaH peLlleHnsi npobrnembl ¢ Y4ETOM aHanm3a UMELLMXCA MaTepuanbHbIX
1 HemaTepuanbHbIX PeCypCoB;

BHOCUTb KOPPEKTUBbI B AeATEeJIbHOCTb, OLleHUBATb COOTBETCTBME pPe3yJ1bTaTOB LIENAM,
oLueHunBaTb PUCKU nocneacTBUn AeATENbHOCTY;

KOOPAMHMPOBATL U BbIMONHATL PaboTy B YCNOBUAX pearnbHOro, BUPTYanbHOro u
KOMOBUHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTh KpeaTMBHOE MbILLIIEHWE MPU PELUEHNN XKNU3HEHHbIX Npobrem.
BasoBbie nccnegoBaTenbCckne OeNCTBUA:

BfageTb Hay4YHOM TEPMUHONOIMEN, KNOYEBBLIMU MOHATUAMU U MEeTOAaMN (PU3ndeckomn
Hayku;

BrageTb HaBblkaMu y4eBHO-MCCrneaoBaTeNbCKOM U NPOEKTHON AeATeNbHOCTM B 06nactu
h13nKK, CNOCOBHOCTBLIO U FOTOBHOCTLIO K CAMOCTOSITENBbHOMY NMOUCKY METOA0B pPeELLEHNS
3afa4 M3NYECKOro CoAepPXKaHUS, MPUMEHEHMIO Pa3NINYHbIX METOAOB NO3HAHUS;

BrnageTb BUAAMU AeATENbHOCTU MO MOy4YEeHWI0 HOBOTO 3HaHWS, ero MHTeprnpeTaumm,
npeobpa3oBaHnIo 1 NPUMEHEHWIO B Pa3NUYHbIX y4eOHbIX CUTyauusx, B TOM Yucne npu
co3aHunM y4ebHbIX MPOEKTOB B 06nacTn usmku;

BbISIBNSATb NPUYNHHO-CIIEACTBEHHbIE CBSI3U U aKTyanMsnpoBaTh 3agadvy, BblABUraTb runoTesy
€€ pelleHusi, HaxoauTb apryMeHTbl AN AoKasaTenbCTBa CBOMX YTBEPXKAEHWIN, 3aa4aBaTh
napameTpbl U KpUTEPUN PELLEHNS;

aHanm3npoBaTb NoJly4YeHHble B Xo4e pelleHnAa 3agadn pesdynbTaTthbl, KOUTUYECKU OLlEHUBATb
MX 0OCTOBEPHOCTb, NPOrHO3nMpoBaTb NSMEHEHNE B HOBbIX YCITOBUAX]

CTaBuTb U hopMmynmpoBaTb COGCTBEHHbIE 3aa4M B 06pa3oBaTenibHON AeATerNbHOCTH, B TOM
ymcne Npu U3yveHnn OU3sNKu;

AaBaTb OLIEHKY HOBbIM CUTyaUMsiM, OLLleHMBaTb NPUOBPETEHHBIN OMbIT;

yMeTb NEPEHOCUTb 3HaHUSA MO PU3MKE B NPAKTUYECKYIO 06NacTb XMU3HEOEATENbHOCTY;
yMEeTb MHTErPMPOBAaTb 3HaHUA N3 Pa3HbIX NpeaMeTHbIX obnacTen;

BblABUraTb HOBbIE MAew, npeanarate OpUrnHanbHble NOAXOAbl N PELLEHNS;

CTaBuUTb Npobnembl 1 3agayun, 4ONyCKaoLme anbTePHAaTUBHBLIE PELLEHNS.

PaboTta ¢ nHcdopmauuen:

BMageTb HaBblkaMu Nony4YeHns NHopMaLmMmn MU3NYECKOro CoaepXXaHms U3 CTOYHNKOB
pasHbIX TUMOB, CaMOCTOSITENIbHO OCYLLIECTBNATL MOWCK, aHanM3, cuctemaTusaumto u
NHTepnpeTaumnio MHoPMaLUM pasnnYHbIX BUOOB 1 (hOpPM NpeacTaBneHus:;

oueHmBaTb AOCTOBEPHOCTb I/IHC*)OpMaLI,VII/I;



MCMonb3oBaTh CpeacTBa MHPOPMALMOHHBLIX 1 KOMMYHUKALMOHHBIX TEXHOMOMMI B peLLeHnm
KOTHUTUBHBIX, KOMMYHMKaTUBHBIX 1 OpraHM3aUMOoHHbIX 3a4a4 ¢ cobnoaeHnem TpeboBaHuii
3ProHOMUKN, TEXHUKM B6E30MacHOCTU, TrMeHbl, pecypcocbepekeHus, NpaBoBbIX U
3TUYECKMX HOPM, HOPM MHDOPMaLMOHHON 6e30nacHOCTY;

co3faBaTtb TEKCTbI (PU3NYECKOro CoAep>KaHus B pasnuyHbix oopmaTax ¢ y4eTom
Ha3Ha4eHus1 MHOopPMaUnn 1 LEeNeBon ayantopumn, BeidbMpas onTuMarnbHyo dopmy
npeacraBneHns U Bu3yanusauuu.

KoMMyHUKaTVBHbIE YHMBEpPCArbHble y4ebHble AENCTBUS:
OCYLLIECTBIATb 06LLEHME Ha ypoKax U3NKN 1 BO BHEYPOUHOW AEATENBHOCTY;
pacnosHaeaTb NPeanochINk KOHMIUKTHBIX CUTyaLMn U CMSArYaTh KOHMIUKTLI;

paasépHyTo N NNOrM4YHO mn3naratb CBOK TOYKY 3peHUA C NCMNOJSIb30OBaHNEM A3bIKOBbIX
CpencTs,

NOHMMaTb U UCMNOJIb30BaTb NpenmMmyllecTtea KOMaHOHOW 1 VIH,EI,I/IBI/ID,yaJ'IbHOVI pa60TbI;

Bbl6|/|paTb TeMaTUKy N MeTOoObl COBMECTHbIX OEeNCTBUN C y‘-léTOM ooLwmx MHTEepeCOoB U
BO3MOXXHOCTEWN KaXKAoro YneHa KonnekTmBea,;

NPUHUMATb LIEeNM COBMECTHOW AEATENbHOCTU, OPraHn30BbIBaTb U KOOPANHMPOBATb
OENCTBMSA N0 €€ LOCTMKEHUIO: COCTaBNATb NiaH AENCTBUN, pacnpeaensiTb ponuv ¢ y4ETOM
MHEHWIA Y4aCTHUKOB, 06CyxaaTb pe3ynbTaTbl COBMECTHON paboThl;

OLIEHMBATb KA4YeCTBO CBOEro BKNada M KaXkaoro y4yacTHMKa KOMaHabl B 06LLMIA pe3ynbTaT rno
pa3paboTaHHbIM KpUTEPUSAM;

npeanaratb HOBbl€ MPOEKTbI, OoLeHnBaTb naen ¢ no3numn HOBU3HbI, OPUTNHAJTBHOCTMN,
HpaKTquCKOVI 3HA4YNMOCTH,

OCYLUECTBIATb NO3NTUBHOE CTpaTerm4eckoe noseaeHne B pasiinvyHblX CUTyauunax,
NPOABJIATb TBOPYECTBO U Boo6pa>|<eHV|e, ObITb MHNLUNATUBHBIM.

PerynatvneHble yHMBepcanbHble y4ebHble AencTBuSA
CamoopraHusauus:

CaMOCTOSITENIbHO OCYLLIECTBIATb NO3HABATENbHYI0 AeATENbHOCTb B 06N1acTh hUsmkn 1
acTPOHOMUW, BbISIBNSATL NPOGeMbl, CTaBUTb M hopMyNnpoBaTb COGCTBEHHbIE 3afauu;

CaMOCTOSITENbHO COCTaBMATh NI1aH PeLleHNs pacyYETHbBIX M KaYEeCTBEHHbIX 3adad, nnax
BbIMOMHEHUS NpaKTU4ecKon paboTbl C Y4ETOM UMEIOLLMXCA PECYPCOB, COBCTBEHHbIX
BO3MOXXHOCTEN U NpeanoyTeHn;

AaBaTb OLIEHKY HOBbIM CUTyaLUsAM;



pPacClUnNpATb paMKun y‘-le6HOI'O npeamMmeTa Ha OCHOBE JIMYHbIX I'IpeD,I'IO‘-ITeHVIVI;

[enaTb 0CO3HaHHbIN BbIOOP, apryMeHTMpoBaTh ero, 6paTb Ha ce6sl OTBETCTBEHHOCTD 3a
peLueHue;

oLeHMBaTb NPUOBPETEHHBIN ONbIT;

cnocobcTBOBaTH (DOPMUPOBAHUIO U MPOSIBNEHUIO 3pyauLMM B 06nacTy pmankn, NoCTOSIHHO
NoBbILLATL CBOW 06pa3oBaTenbHbIA U KYNbTYPHbIN YPOBEHb.

CaMOKOHTDOJ'Ib, 3MOLMOHArbHbIA NHTENMEKT:

AaBaTb OLUEHKY HOBbIM CUTyalunUAM, BHOCUTb KOPPEKTUBbI B AeATEJN1IbHOCTb, OUeHUBaTb
COOTBETCTBME pPEe3YJIbTAaTOB LIENIAM;

BfliageTb HaBblkamMun No3HaBaTENbLHON pedrekcum Kak 0CO3HaHUs coBepLlaeMblX AENCTBUI U
MbICIINTENbHBIX MPOLIECCOB, UX PE3YNbTaTOB U OCHOBaHWUN,

ncrnonb3oBaTtb NPMEMbI pedbrnekcum AN OLEHKM cuTyauum, Bbibopa BEPHOTo peLLeHus;
yMeTb OLeHMBaTb PUCKN U CBOEBPEMEHHO NPUHUMATbL PELLEHUS MO UX CHIDKEHWIO;
NPUHMMaTbL MOTUBbLI U apryMeHTbl ApYrMX Npu aHanuae pesynbTaToB AesATeNbHOCTHY;
npuHMMaTb cebsi, NOHMMas CBOU HEAOCTATKN U JOCTOUHCTBA;

NPUHMMaTbL MOTUBbLI U apryMeHTbl APYrMX Npu aHanuae pesynbTaToB AesATeNbHOCTHY;
npu3HaBaTb CBOE NpPaBOo 1 NPaBO APYrMX Ha OLLUNGKMN.

B npouecce JOCTMXEHNST MIMYHOCTHBLIX pe3yNbTaTtoB OCBOEHMSI NporpaMmbl No doumamnke ons
YPOBHS cpeaHero obuiero obpasoBaHns y oOy4atoLmxcs CoBEpPLUEHCTBYETCS
3MOLMOHAaNbHbIA NHTENNEKT, Npegnonararwmn COOPMUPOBaHHOCTb:

CaMOCO3HaHUA, BKIOYaoLWero crnocobHOCTb NOHMMAaTbL CBOE 3MOLMOHAaNbHOE COCTOSAHME,
BMAETb HanpaeBneHusi pa3BuTua cO6CTBEHHON 3MOLMOHaNbHOM cdepsbl, OblTb YBEPEHHbBIM B
cebe;

camoperynMpoBaHus, BKIOYAOLLLEro CaMOKOHTPOMb, YMEHNE NPUHMMaTb OTBETCTBEHHOCTb
3a CBOE noBefeHWe, CNoCOOHOCTb afanTUpPoBaTbCS K AMOLIMOHANBbHBIM U3MEHEHUSIM U
NposiBNATbL MMOKOCTb, BbITb OTKPbITHIM HOBOMY;

BHYTPEHHEN MOTUBALMK, BKITHOYAOLWEN CTPEMIIEHNE K OCTMKEHWNIO LIENN 1 yCnexy,
ONTUMMU3M, MHULNATUBHOCTb, YMEHNE AENCTBOBATb MCXOAS U3 CBOMX BO3MOXXHOCTEW;

aMnaTum, BKIoYarLLlen cnocobHOCTb MOHMMaTb 3MOLIMOHAINbHOE COCTOSIHME APYIUX,
YyYnTbIBaTb €ro Npu OCyLLEeCTBNEHUN 06LLEeHNS, CMOCOBHOCTb K COHYBCTBUIO U
COMEepPEXNBAHMIO;

coumanbHbIX HABbIKOB, BKITHOYAKOLWMUX CNOCOBHOCTL BbICTpanBaTb OTHOLWIEHUA C APYIrMMUN
noabmu, 3aboTnTbes, NPOABNATb UHTEPEC N pa3peLlaTb KOH(*)J'II/IKTbI.



NMPEAOMETHBLIE PE3YJIbTATHI

K koHuUy 0by4yeHus B 10 knacce npeamMeTHble pesyrnbTaTbl Ha 6a30BOM YPOBHE OOITKHbI
oTpaxaTb COOPMMPOBAHHOCTL Y 00y4aloOLLNXCS YMEHWUN:

OEMOHCTpUpoBaTb Ha NpMMepax posib U MeCTO (PU3NKN B (HOPMUPOBAHUM COBPEMEHHOM
Hay4YHOW KapTWHbI MUpaA, B Pa3BUTUN COBPEMEHHON TEXHWUKM U TEXHOMOMI, B MpakTU4eCKom
OesaTenbHOCTW noaen;

YUMUTbIBaTb rpaHuLbl NPUMEHEHMUST U3YYEHHbIX U3NYECKUX MOENEN: MaTepmanbHasi TOUKa,
MHepLManbHas cuctema oTcuyéTa, abcontoTHO TBEPAOE TENO, naearnbHbIN ras, Mmoaenu
CTPOEHUSI Ta30B, XXUAKOCTEN U TBEPAbIX TES, TOYEYHbIA NEKTPUYECKNIA 3apsd NpU peLLEHI
dmanyecknx 3agav;

pacno3HaeaTb u3nYeckme ABMeHns (MPoLEeCcChbl) N 0GBACHATL UX HA OCHOBE 3aKOHOB
MEXaHWKWN, MOMNEKYNAPHO-KUHETUYECKOW TEOPUM CTPOEHMS! BELLLECTBA U INEKTPOANHAMUKN:
paBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMONMHENHOE ABWXeHne, cBoboaHoe nageHue Ten,
[ABWXEHWEe No OKPYXXHOCTU, UHepUMs, B3aumogenctene Tern, anddysunsi, bpoyHoBckoe
ABWXEHWe, CTPOEHUE XNOKOCTEN U TBEPAbIX Ter, n3aMeHeHne ob6bEma Ten npu HarpeeaHum
(oxnaaeHuu), TENNOBOE paBHOBECMKE, UCTIApeEHME, KOHAEHCaLUWS, NaBneHne,
KpUCTannusauus, KuneHue, BNaxHoCTb BO3Ayxa, NOBbILIEHNE AaBMeHWs ra3a npu ero
HarpeBaHUM B 3aKpbITOM COCyAe, CBSA3b MeXay napameTpamy COCTOSIHMS rasa B
nsonpoLeccax, anekTpmsaums Ten, B3anMoaencTene 3apsaos;

OnuCbIBaTb MexaHU4eckoe ABUXKeHMe, NCMOoNb3yst PM3NYEeCcKne BeNUYUHBI: KoopanHaTa,
nyTb, NEpeMeLLEHNE, CKOPOCTb, YCKOPEHMe, Macca Terna, curna, MMnysbsc Tena,
KMHEeTUYeckasi aHeprusi, NoTeHUManbHasi SHeprusi, MexaHudyeckasi pabota, MexaHuyeckas
MOLLIHOCTb; MPW ONMCaHUM NpaBUIIbHO TpakToBaTb (OU3NYECKMIA CMbICIT UCMONb3YyEMbIX
BENNYUH, NX 0603HAYEHUS U €AMHULbI, HAXOAUTb (DOPMYIbl, CBSI3bIBAIOLLME AaHHYO
hM3NYECKYIO BENUYMHY C APYIMMU BENUYMHAMM,

ONMUCbIBaTb U3YYEHHbIE TEMMOBbIE CBONCTBA TEM U TENNOBbIE SABMEHUSA, UCMOMb3ySA
duandeckne BeNnUMHLIL: aBreHue rasa, Temneparypa, CpeHss KNHeTu4eckas aHeprusg
Xao0TUYECKOro ABMXKEHNS MOSEKY, cpeaHeKBagpaTUYHasi CKOPOCTb MOSEKYI, KONMYECTBO
TENNoThbl, BHYTPEHHASA 3HEpPrus, paboTa rasa, KoaddUUMEHT NOME3HOro AENCTBUS
TENMoBOro ABMraTens; Npu onnucaHMm NpaBunbHO TpakToBaTb PU3NYECKUIN CMbICTT
NCNoNb3yeMblX BEMMYMH, MX 0B03HAYEHUSA 1 eAMHULbBI, HAXOANUTb (POpMyIbl, CBA3bIBaKOLLNE
OaHHY0 PM3MYECKYIO BEMUYUHY C OPYTMMN BeNniMHam;

OMUCbIBaTb U3YYEHHbIE ANEKTPUYECKME CBONCTBA BELLECTBA U 3NEKTPUYECKUE ABMEHUS
(npouecchbl), Ucnonb3ys UsnMYecKkme BENUUMHbIL: ANEKTPUYECKUI 3apsif, ANeKTpuyeckoe
none, HanpPsHXkEHHOCTb MONs, NOTeHUMar, pasHOCTb NOTEHUMANOoB; NPU ONMcaHnK NPaBuIbHO
TpakToBaTh (PM3NYECKUIA CMBICT UCTIONMb3YEeMbIX BEMUYMH, X 0B03HAYEHMS U eAMHULIbI;
yKasblBaTb (DOPMYIibl, CBSI3blBaOLLME AAHHYIO (DU3NYECKYIO BEMUYMHY C APYTUMM
BENUYNHaAMY;



aHanuMsuMpoBaTb (pr3nyeckme NPoLecchl N ABMEHUs, UCNOoNb3yHa (prnsmnyeckme 3akoHbl U
NPUHLUNBI; 3aKOH BCEMUPHOIO Tsrotenus, |, 1l u 11l 3akoHbl HetoTOHA, 3aKOH COXpaHeHus
MEXaHNYECKOW SHEPINN, 3aKOH COXPaAHEHUS NMMNYyrbca, MPUHLUMM Cynepno3nuumn cur,
NPUHLKUN paBHOMpPaBUsa UHepLUNarnbHbIX CUCTEM OTCUYETA, MOMNEKYNAPHO-KUHETUYECKYHO
TEOPUIO CTPOEHNS BELLECTBA, ra30Bble 3aKOHbI, CBA3b CPEOHEN KMHETUYECKON SHEPTUN
TEnnoBOro ABWXKEHNUSI MONeEKyn ¢ abContoTHOM TemMnepaTypou, NEPBbIA 3aKOH
TEPMOOVNHAMMKM, 3aKOH COXPaHEHUsT NEKTPUYECKOro 3apsaa, 3akoH KynoHa, npyn atom
pasnuyaTb CNoBECHY (POPMYNMPOBKY 3aKOHa, ero MaTeMaTU4eCcKoe BblpaXKeHe 1 YCnoBus
(rpaHuubl, obnacTtn) NPUMEHUMOCTN;

0OBACHATbL OCHOBHbIE NPUHLMMBI 4ENCTBUS MaLLUMH, NPUOOPOB 1 TEXHNYECKUX YCTPONCTB;
pa3nunyatb yCrnoBus Mx 6€30MacHOro NCnofib30BaHUsi B NOBCEAHEBHOW XU3HW;

BbIMOSTHATb 3KCMEPUMEHTbI MO UCCNEAOBAHMIO (PU3NYECKMX ABMEHUIA 1 NPOLIECCOB C
NCNONb30BaAHMEM MPSAMbIX U KOCBEHHbLIX U3MEPEHUI, NPK 3TOM POPMYMPOBaTb
npobriemy/3agavy u runoTedy y4ebHOro aKkcnepumMeHTa, cobmnpartb YCTaHOBKY U3
npeanoxeHHoro o6opyaoBaHMs, NPOBOANTL OMNbIT U POPMYNNMPOBaTL BbIBOAbI;

OCYLLECTBMATb NPsIMble U KOCBEHHbIE U3MepeHUst U3NYECKNX BENUYNH, MPU 3TOM
BbIOMpaTh oNTUMarbHbIN CNOocob N3mMepeHus U CMoNb3oBaTh M3BECTHbLIE METOAbLI OLIEHKM
NorpeLLHoOCTEN U3MEPEHWUN;

nccnegoBaTb 3aBUCMMOCTU MEXAY (PU3NYECKUMIN BENMYMHAMM C UCMONb30BaHNEM NPAMbIX
N3MepEHNIA, MPU 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (OUKCUPOBATL pe3ynbTaTbl NOMyYeHHOM
3aBUCUMOCTU hU3NYECKMX BENUYMH B BUAE Tabnuy 1 rpacdmnkoB, AenaTb BbIBOAbI MO
pesyrnbTaTtam UCCNefoBaHUS;

cobntogaTe npaBmna GesonacHoro Tpyaa npu NpoBeAeHnn UCCreaoBaHUn B paMKax
y4eBHoro akcnepumeHTa, y4ebHo-1ccnegoBaTenbCKOM U NPOEKTHOW AeATENBHOCTU C
NCMONb30BaHMEM U3MEPUTENBHbBIX YCTPOMUCTB U NabopaTopHOro 06opyaoBaHus;

pewaTtb pacy€THble 3a4a4un C IBHO 3a4aHHON (pn3nYeCcKon Moderbio, UCMOoNb3ys
dur3ndecKkmne 3akoHbl U MPUHLMMBI, HA OCHOBE aHanu3a ycrnoBusi 3agayun BbibupaTtb
dur3andeckyro Moernb, BblAenaTb uandeckne BennumHbl 1 opMysbl, Heobxoanmele ons eé
peLleHnsi, MPOBOAMTb PacyEThl M OLLEHNBATL pearibHOCTb MNOSyYEHHOro 3Ha4YeHUs
dm3nyeckon BeNNYMHbI;

pewlaTb Ka4eCTBEHHbIE 3aa4u: BbICTPanBaTh OrMYeCckn HENPOTUBOPEUMBYHO LIEMOYKY
paccy>XaeHnn ¢ ONopon Ha N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (Pn3NYecKue SBReHnS;

MCMoNb30BaTh NPW peLleHnn y4ebHbIX 3aaa4 COBpeMEHHbIe MHGOPMAaLIMOHHbBIE TEXHONOMMM
ANs Noucka, CTPYKTYpPUPOBaHWS, MHTEprpeTaumum 1 npeactaBneHns y4ebHom n Hay4Ho-
nonynsipHoOn nHcpopmaLum, NONy4YEHHON U3 Pas3NNYHbIX UCTOYHMKOB, KPUTUYECKU
aHanu3MpoBaTb NnonyyYyaemMyro MHOPMaLMIO;

NpuBOAUTL NPUMEPbI BKNaaa POCCUMCKUX U 3apyBeEXHbIX YYEHBIX-OU3MKOB B pa3BUTHE
HayKu, 0ObsSICHEHNE NMPOLLECCOB OKPYXKaKLLEro MMpa, B pa3BUTNE TEXHWKM U TEXHOMOTIA;



NCNonb30BaTb TEOPEeTUYECKNe 3HaHUA Mo hr3nke B NOBCEAHEBHOW XMN3HU Ana obecneveHuns
B6esonacHocTy npu obpalleHnn ¢ npubopamm N TEXHNYECKUMU YCTPONCTBaAMMU, NS
COXPaHeHUs 300POBbs U COONIOAEHNS HOPM 3KOJIOrMYECKOro NOBEAEHNS B OKPYXatoLLen
cpege;

paGoTaTb B rpynne C BbIMONHEHNEM PasfnNYHbIX coLMarnbHbIX ponei, NnaHnposaTb paboTy
rpynnbl, pauMoHarnbHO pacnpeaensaTb 0653aHHOCTM U NaHMpPOoBaTb AeATENbHOCTb B
HecTaHA4apPTHbIX CUTYaLUsiX, aAeKBaTHO OLEHMBATb BKIaz KaXaoro 13 y4acTHMKOB rpynnbl B
peLLeHne paccMaTprBaemon Npobnemoi.

K koHUy 00y4eHusi B 11 knacce npegmMeTHble pesyrnbTaTbl Ha 6a30BOM yPOBHE OOJTKHbI
oTpaxaTb CHOPMUPOBAHHOCTL Y 0BYYaIOLLIMXCA YMEHWIA:

OEeMOHCTpUpOBaTh Ha Npumepax posb U MecTo husnkn B GopMmnpoBaHMmM COBpPEMEHHOM
Hay4yHOW KapTUHbI M1pa, B Pa3BUTUMN COBPEMEHHON TEXHUKM U TEXHOMNOMI, B NPaKTUYECKOMN
OeATenbHOCTU Noaen, LenoCcTHOCTb U €ANHCTBO (PU3MYECKON KapTUHbI MUPa;

yunTbiBaTb rpaHnLbl NPUMEHEHNA N3YHEHHbIX ¢)M3VI‘-IGCKVIX MoAenemn: ToYeYHbIn
3ﬂeKTpVIquKVII7I 3apsan, nyd ceeta, TOYEYHbIN UCTOYHUK CBETA, A0epHaa moaenb atoma,
HYKIMOHHaA MoAelib aTOMHOIro aapa npu peweHnn cbwsmqecmx 3ajav;

pacnos3HaBaTb hu3nyeckme aBneHus (npouecchbl) N 06 bACHATbL NX HA OCHOBE 3aKOHOB
3NEKTPOAUHAMMKN N KBAHTOBOW (ON3UNKN: aneKTpudeckas NpOBOANMOCTb, TEMNMOBOE,
CBETOBOE, XMMUYEeCcKoe, MarHUTHOe AeNCTBUSA TOKa, B3auMOJENCTBME MarHUToB,
ANEeKTPOMarHMTHas UHAYKUMS, AeNCTBUE MArHUTHOMO MONS Ha NPOBOAHUK C TOKOM U
OBVXYLLMICS 3apsf, ANeKTpoMarHuTHble konebaHus 1 BOSHbI, MPSAMOSIMHENHOE
pacrnpocTpaHeHue cBeTa, OTpaxXeHue, npenomreHme, tHtepgepeHumns, audpakumus n
nonsipusauus ceeTa, gucnepcus ceeta, potoanekTpuyecknn achdekt (hoToadhdekT),
CBETOBOE [aBrieHne, BO3HUKHOBEHME NMHENYaTOro cnekTpa atoma Bogopoaa,
€CTeCTBEeHHasa N UCKYCCTBEHHasi pau0aKTUBHOCTL;

OnuCbIBaTb U3yYeHHbIE CBOWCTBA BELLECTBA (3NEKTPUYECKME, MAarHUTHbIE, ONTUYECKHUE,
3MNEeKTPUYECKYI0 NPOBOAMMOCTb Pa3fiMYHbIX Cped) 1 3reKTPOMarHUTHbIe ABMeHUs
(npouecchbl), Mcnonb3ys MUandeckme BENUUMHbIL: ANEKTPUYECKUIA 3apsif, cuna Toka,
3NEKTPUYECKOE HanpsPKeHUe, 3NeKTPUYECKoe ConpoTMBNEHNEe, Ppa3HOCTbL NOTEHLMArOB,
ANeKTpoABMXKYyLLasa cuna, paboTta Toka, MHOYKUMSA MarHMTHOro norns, cuna Amnepa, cuna
NopeHua, NHOYKTUBHOCTb KaTyLLKWU, SHEPTUS SMEKTPUYECKOro 1 MarHUTHOTO Nonewn, nepuoa
1 YactoTa konebaHuii B konebaTensHOM KOHTYpe, 3apsg v cuna Toka B npolecce
rapMOHUYECKMX 3MEeKTPOMarHUTHbIX kornebaHuin, hoKyCcHOe pacCTosiHME U onTuYeckas cuna
NUH3bI, NPV ONUCAHUW NPaBUIbHO TPAKTOBATb (PU3NYECKUIA CMbICIT UCMONb3YEeMbIX BEMUYMH,
nx 0603HaYEHUS N eAMHWLbI, YKa3biBaTb hOPMYyIibl, CBA3bIBAOLLME OAHHYIO (DU3NYECKYHO
BENNYUHY C OPYTMMU BENUYUHAMU;

ONUCbIBaTb U3YYEHHbIE KBAHTOBbLIE SIBMIEHUSI U NPOLIECChHI, NCNOMb3Ys hr3ndeckme
BEJIMYMHBI: CKOPOCTb 3NIEKTPOMArHUTHLIX BOMH, ANNHA BOMHbI M YacToOTa CBETA, SHEPTUS U
nuMnynbc OOTOHa, Nepuo nonypacnazga, 3Heprusi CBSI3N aTOMHbIX siAep, NPu onvcaHum
npaBWnbHO TPaKTOBaThb (PU3NYECKUIA CMbICI UCTIONb3YEMbIX BENNYMH, X 0603HaYeHUs 1



€0VHULbI, YKa3blBaTb (*)OpMyJ'IbI, CBA3blBawLlMe AaHHYHO CbVISI/I‘-IeCKle BEIMnM4nHy C opyrumun
BeJIMYnMHaMU, BblHUCNATb 3HA4YEeHne (bVI3I/I‘-IeCKOl7I BEeJINYNHbI;

aHanmMsnpoBaTb (hm3nYECKMe NPOLECCHI N ABMAEHUS, UCMONb3YS hrn3nYeckme 3akoHbl U
npyHUmMnbl: 3akoH Oma, 3aKOoHbl NOCNeAoBaTEeNbHOMO 1 NapansenbHOro CoeauHeHNs
NPOBOAHMKOB, 3aKoH [xoynsa—JSleHua, 3aKoH anekTpoMarHMTHOM MHAYKLUMN, 3aKOH
NPSIMONIMHENHOTO PacnpOCTPaHEeHWsi CBeTa, 3aKOHbl OTPaXXeHUs CBeTa, 3aKOHbI
npenioMneHna ceeTta, ypaBsHeHne riHWwTenHa ans ¢oTtoaddekTa, 3aKOH CoOXpaHeHUs
SHEPrun, 3aKOH COXpPaHEeHUs UMMNYIbCa, 3aKOH COXPaHEeHWUs 3NEKTPUYECKOro 3apsaa, 3akoH
COXpaHeHUs MaccoBOro Yncna, noctynatel bopa, 3akoH pagnoakTMBHOIO pacnaga, npu
9TOM pasnumyaTtb CIIOBECHYIO (POPMYSIMPOBKY 3aKOHa, ero MmaTtemMaTuyecKoe BbipaxeHue un
ycnoBus (rpaHnubl, 06nactv) NpUMeHUMOCTN;

onpenensTb HanpaBfieHMe BEKTOpa MHAYKLUMM MarHUTHOrO Nonsi NPOBOAHMKA C TOKOM, CUIbI
Amnepa un cunbl JlopeHua,;

CTpOUTb 1 ONUckIBaTb M300OpaxeHne, cozgaBaemMoe MIOCKUM 3epKanom, TOHKOW JIMH30W;

BbINOSHATL 3KCNEPUMEHTbI MO MCCNeaoBaHM0 U3NYECKNX ABMEHUI N NPOLLECCOB C
NCMNONb30BaHMEM MPSIMbIX M KOCBEHHbLIX U3MEPEHWUIA: NPU 3TOM hopMynMpoBaTb
npobnemy/3agady u runoTtesy y4ebHOro akcnepumeHTa, cobmpartb YCTaHOBKY U3
npeanoXeHHoro 06opyaoBaHns, MPOBOAUTL ONbIT M (HOPMYNMPOBaTL BbIBOAHI;

OCYLLECTBNATb NPSMbI€ U KOCBEHHbIE U3MEPEHNS (PUINYECKNX BENNYUH, MPU 3TOM
BbIGMpaTh ONTUMarnbHbIN CNOCO6 N3MEPEHUs U UCMONb30BaTh M3BECTHbIE METOAbLI OLIEHKM
NorpeLLHoOCTEN U3MEPEHUI;

nccrenoBaTb 3aBUCUMOCTU (PU3NYECKUX BEMUYMH C UCMIONb30BaHMEM NPSMbIX U3MEPEHUIA:
npu 3TOM KOHCTPYMPOBaTb YCTAaHOBKY, (PUKCUPOBaTb pe3ynbTaTbl NONYyYeHHON 3aBUCMMOCTM
dum3nyecknx BenuymH B Buae Tabnuy u rpadmkoBs, AenaTtb BbiBOAbI N0 pe3ynbTaTam
nccneaoBaHUs:;

cobnogaTb Npaeuna 6esonacHoro Tpyaa npy NpoBeAeHUN UCcrneoBaHMin B pamkax
y4eBHOro aKcnepumMeHTa, y4ebHo-uccrnenoBaTenbCKoM U MPOEKTHON AeATENBHOCTU C
NCMNONb30BaHMEM U3MEPUTESbHBIX YCTPOMUCTB U NabopaTopHOro o6opyaoBaHus;

pewaTtb pacyé€THble 3aaun ¢ ABHO 3aaHHON (prn3nyeckorn Moaernbio, UCMorb3ys
dmandeckmne 3akoHbl U NPUHLMNBI, HA OCHOBE aHanu3a ycnoBsus 3agayum BblbupaTb
U3NYECKY0 MOAErb, BblAENATb U3NYECKME BENUYMHBLI U (DOPMYIbI, HeOBXoanMble Ansi e€
peLleHns, NPOBOAMTb PacyéThl U OLLEHNBATb peasibHOCTb MNOMYyYEHHOro 3HaYeHUs
¢hm3n4ecKon BENNYMHDI;

pewaTtb Ka4eCTBEeHHbIE€ 3aa4n. BbICTPaUBaTb JIOTMYECKN HEMPOTUBOPEYMNBYIO LIEMOYKY
paccy>|<,£|.eH|/|l7| C 0r|0p017| Ha N3y4YeHHbl€ 3aKOHbl, 3aKOHOMEPHOCTU U d)VI3I/ILIeCKI/Ie ABJIEHUA;

MCMoNb30BaThb NPW peLleHnn y4ebHbIX 3aaa4 COBPeMEHHbIE MHOPMALIMOHHbBIE TEXHOMOMM
AN noucka, CTPYKTYPUPOBaHWS, MHTEprpeTaumm 1 npeacTaBneHnst y4eGHom U Hay4Ho-
nonynsipHoOn MHpopmaLum, NOMyYEHHON U3 Pa3NNYHbIX UCTOYHUKOB, KPUTUYECKU
aHanManpoBaTb Nosly4yaemyo MHOPMaLWIo;



06BACHATb NPUHLUMNBI AEWCTBUS MaLLWH, NPUGOPOB U TEXHUYECKUX YCTPOICTB, pasnuyaTb
yCcrnoBusl Ux 6e30MacHOro NCnosnb30BaHUs B NOBCEAHEBHOM KU3HW;

NPVMBOAWTbL NPUMEPbI BKNaZa POCCUNCKNX U 3apyBeXHbIX YY4EHBIX-CON3MKOB B pa3Butme
HayKku, B 00 bSICHEHNE NPOLLECCOB OKPY>KatoLLLEro Mvmpa, B pa3BuTue TEXHUKM U TEXHOIOMIN;

NCMNonb30BaTb TEOPEeTUYECKNe 3HaHUA Mo hr3nke B NOBCEOHEBHOW XUN3HM Ana obecneveHuns
B6esonacHocTy npu obpalleHnn ¢ npubopamm N TEXHNYECKUMU YCTPONCTBaAMMU, NS
COXPaHeHUs 300POBbs U COONIOAEHNS HOPM 3KOJIOrMYECKOro NOBEAEHNS B OKPYXatoLLen
cpege;

paGoTaTb B rpynne C BbIMOMHEHNEM PasfnNYHbIX coLMarnbHbIX ponei, NnaHnpoBaTb paboTy
rpynnbl, pauMoHarnbHO pacnpeaensaTb 0653aHHOCTM U NaHMpPOoBaTb AeATENbHOCTb B
HecTaHA4apPTHbIX CUTYaLUsiX, aAeKBaTHO OLEHMBATb BKIag KaXaoro 13 y4acTHUMKOB rpynnbl B
peLLeHne paccMaTprBaemon Npobnemoi.



TEMATWUYECKOE NMIAHNPOBAHWME

10 KINNACC
HanmeHoBaHwue KonunyecTtBo 4acos
Ne OneKTPOHHbIe (LmMdpoBbIE)
n/n Pa3AerIos U TeM obpasoBaTesnbHble pecypchbl
nporpamMmmbl Bcero KoHTponbHble paboTel | MpakTnyeckue paboThbl
Pasgen 1. PU3NKA N METOAbl HAYYHOI O NMO3HAHUNA
11 dunsmka n metoabl 5 bubnunorteka LIOK
’ Hay4YHOro No3HaHusA https://m.edsoo.ru/7f41bf72
UTtoro no pasgeny 2
Pasgen 2. MEXAHUVKA
bubnunoteka LIOK
2.1 | Kunemarvika > https://m.edsoo.ru/7f41bf72
bubnnoteka LIOK
2.2 | Punamnka 4 https://m.edsoo.ru/7f41bf72
23 3aKOHbI COXpaHeHus 6 1 1 Bbubnuoteka LJOK
' B MexaHuke https://m.edso0o.ru/7f41bf72
UTtoro no pasgeny 18

Paspen 3. MOJIEKYJTAPHAA ®U3UKA W TEPMOOMHAMUKA



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

OcHoBbl
3.1 MOJEKYNAPHO- 9 bubnunoteka LIOK
' KMHETUYECKOWN https://m.edsoo.ru/7f41bf72
Teopun
39 OcHoBbl 10 Bubnunoteka LIOK
’ TepMOogNHAMUKM https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSAHUSA 5 bubnunorteka LIOK
' BellecTBa. ®a3oBble https://m.edsoo.ru/7f41b£72
nepexoabl
WTtoro no pasgeny 24

Paspen 4. JIEKTPOOMHAMUKA

bubnunoteka LIOK

4.1 Onextpocraruka 10 https://m.edsoo.ru/7f41bf72
[MoCTOAHHbIN
4.2 ANEKTPUYECKNI TOK. 12 Bubnunoteka LIOK
' Tokn B pasnnyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Wtoro no pasgeny 22
PesepBHOE Bpems 2



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

OBLEE KOJNIMYECTBO
YACOB MO NPOIrPAMME

68




11 KIACC

HanmeHoBaHue Konu4yecTtBo yacos
Ne OneKTPOoHHble (LMdpoBbIE)
n/n Pa3ACos 1 TeM obpa3soBaTenbHble pecypchbl
nporpammbl Bcero KoHTpornbHble paboTel | MNpakTuyeckne paboTbl
Pasngen 1. AJIEKTPOONHAMUKA
1.1 I:\a/IJ?;HK'T'ITZ:\)AZ:-I(I)/IJ:IFiaH 11 1 3 Bubnuotea LIOK
) P https://m.edsoo.ru/7f41c97c
NHOYKLMS
UTtoro no pasgeny 11
Paspen 2. KONEBAHUA 1 BOIHbI
2.1 geexKaTHMol:nea(:r:MMeT:ble 9 1 Bubnmoreka LIOK
) P https://m.edsoo.ru/7f41c97¢c
konebaHus
2.2 :IZ/JI'Z):(aTHMO‘:AeaCrl;MMi:ble 5 1 Bubnmoreka LIOK
’ P https://m.edsoo.ru/7f41c97¢c
BOJHbI
Bubnunoteka LIOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97¢c
Wtoro no pasgeny 24

Pasgen 3. OCHOBbI CMELMANIBHOW TEOPUW OTHOCUTENBLHOCTW



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

OcHoBbI cneumansHom

Bubnunoteka LJOK

3.1 Teopun 4 https://m.edsoo.ru/7f41¢97¢
OTHOCUTENBHOCTU

Wtoro no pasgeny 4

Pasgen 4. KBAHTOBAA ©®N3NKA

4.1 OneMeHTbl KBAHTOBOW 6 Bubnmoteka LUOK

' ONTUKN https://m.edsoo.ru/7f41¢97¢

Bubnmoteka LUOK

4.2 Crpoenve aToma 4 https://m.edsoo.ru/7f41¢97¢
Bubnumoteka LUOK

43 | AromHoe siapo S https://m.edsoo.ru/7f41¢97¢

Wtoro no pasgeny 15

Pasnen 5. JIEMEHTbI ACTPOHOMWU N ACTPO®UINKA

5.1

OneMeHTbl aCTPOHOMUK
N acTpodn3nKn

Bubnunoteka LJOK
https://m.edsoo.ru/7f41¢97¢

UTtoro no pasgeny

7

Paspen 6. OBOBLAILEE MOBTOPEHNE

6.1

O6obwatollee

4

Bubnunoteka LUOK



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

nosTopeHne https://m.edsoo.ru/7f41c97¢c
UTtoro no pasgeny 4
PesepBHOE Bpems 3
OBLUEE KONMYECTBO YACOB 68

Nno NPOrPAMME



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




NOYPOYHOE MIIAHMPOBAHWE

10 KNACC
KornunyecTtBo 4acos
No [aTa OneKTPOHHbIe LNpoBLIE
Tema ypoka obpasoBaTenbHble
n/n KoHTpornbHble MpakTnyeckue N3yyeHns
Bcero pecypcel
paboTbl paboTbl

®dun3nka — Hayka o npupoae.
1 Hay4yHble meToabl NO3HAHNSA
OKpy>KatoLero mmpa

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c32e2

Ponb 1 mecto dunsunkum B
dhopMMpOBaHMM COBPEMEHHOM
2 Hay4HOW KapTWHbI MUpa, B
NpaKTUYeCcKon OeaTeNbHOCTU
nogewn

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c33e6

MexaHu4eckoe ABMKEHME.
OTHOCUTENBHOCTL

3 MEXaHMYeCKOro ABMXEHUS.
MNepemelLeHne, CKOPOCTb,

Bubnmoteka LUOK
https://m.edsoo.ru/ff0c3508

ycKopeHue
4 PaBHomepHoe 1 Bubnnoteka LLOK
NPAMOSIMHENHOE ABUXEHNE https://m.edso00.1u/ff0c3620
5 1

PaBHoyckopeHHoe

Bubnunoteka LUOK



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2

I'IpFIMOJ'IVIHGVIHOG AOBuxeHune

https://m.edsoo.ru/ff0c372¢

CBobogHoe nageHue.

Bubnunoteka LJOK

6 YCKopeHue cBoboAHOro https://m.edsoo.ru/ff0c39cc
nageHunsa
KpuBonuHenHoe eHue.
[ {rmonmios oo siruoroa LOX
P https://m.edsoo.ru/ff0c3ada
TOYKM MO OKPYXXHOCTU
MpyHLMN OTHOCUTENBHOCTH
8 Manunes. MHepumanbHble Bubnmoteka LIOK
cuctemsbl otcyeTa. lNepsbin https://m.edsoo.ru/ff0c3be8
3akoH HbloToHa
Macca tena. Cuna. MpuHunn
9 cynepnosuuun cun. Bropon Bubnunoteka LIOK
3aKkoH HbloToHa and https://m.edsoo.ru/ff0c3be8
MaTepuanbHON TOYKM
10 TpeTnin 3akoH HbtoTOHa Ans Bubnmoteka LUIOK
MaTepuarnbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH Bce Oro TAroTeHUS.
11 CmiaHTcha“/cl::l'aHﬂre TB;;rﬂT e Bubnuotea LIOK
-1ep https://m.edsoo.ru/ff0c3d00
KOCMMYecKasi CKOPOCTb
12 Cwuna ynpyrocTtu. 3akoH lNyka. Bubnunoteka LIOK

Bec Tena

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e

13

Cwuna Tpenus. KoadbdumumeHT
TpeHus. Cuna conpoTMBEHUS
npv ABWXEHUN Tena B
XMOKOCTM UNn rase

Bubnumoteka LUOK
https://m.edsoo.ru/ff0c3{76

14

MocTynaTtenbHoe u
BpallaTenbHoe ABUXEHME
abcontoTHO TBEPAOro Tena.
MoMeHT cunebl. Nneyo cunbi.
Ycnosusi paBHOBECUS
TBEPAOro Tena

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c41a6

15

Mmnynsc matepuarnsHoun
TOYKWN, CUCTEMBI
mMaTepuanbHbIX TOYeK.
Mmnynbc cunbl. 3akoH
COXpaHeHUs uMnyrnbea.
PeaktuBHoe asumxeHve

Bubnunoteka LUOK
https://m.edsoo.ru/ff0c43d6

16

PaboTta n MowWHOCTb CUmbI.
KnuHeTnyeckasn aHeprus
MaTepuaribHOW TOYKM.
Teopema 00 n3MeHeHnn
KMHEeTUYECKOW aHeprum

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c4502

17

MoTeHunanbHasa aHeprms.
MoTeHumanbHasa aHeprus
ynpyro 4edopMMpoBaHHON
NpyXuHbl. MoTeHunanbHasn
3Heprus Tena Bonusn
NOBEPXHOCTN 3emMnu

Bubnuoteka LUOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76

18

NoTeHunanbHbie K
HenoTeHuMarnbHble CUTbI.
CBs3b paboTbl
HenoTeHUManbHbIX CUI C
N3MEHEHNEM MEXaHMNYEeCKoWn
3Heprnm cuctembl Tes. 3akoH
COXpPaHEeHNs1 MeEXaHN4YECKON
aHeprum

Bubnmoteka LUOK
https://m.edsoo.ru/ff0c478¢

19

JTabopaTtopHas paboTa
«MccnegoBaHue cBA3n
paboTbl CUIbl C UBMEHEHNEM
MeXaHU4eCKon aHeprun Tena
Ha Npumepe pacTshKeHus
PE3NHOBOIO XryTa

20

KoHTponbHasa pabota no teme
«KnHematuka. luHamuka.
3aKOHbl COXpaHEHUs B
MEeXaHUKe»

Bubnuoteka LUIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIe NOMNoXeHus
MOSEKYNAPHO-KMHETUYECKON
Teopuun. BpoyHoBCKoe
asvxkeHne. Ouddyausa

Bubnunoteka LUOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABMXKeHUS 1
B3aUMOJEeNCTBUS YacTuL
BellecTBa. Mogenn ctpoeHus
rasoB, XXMOKOCTEN N TBEPAbIX



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

Ten

23

Macca monekyn. KonmyecTtso
BellecTBa. [locToaHHadA
ABoragpo

24

TennoBoe paBHOBeCKE.
TemnepaTypa v eé
namepeHue. Lkana
Temnepatyp Llenbcus

25

NaeanbHbin ra3 B MKT.
OcHoBHoe ypaBHeHne MKT

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c4fde

26

AbconoTHas Temnepartypa
Kak mepa cpegHem
KMHETUYECKOWN SHEeprum
ABWKEHUSA MONEKy”.
YpaBHeHne MeHgeneesa-
KnanenpoHa

Bubnunoteka LJOK
https://m.edsoo.ru/ff0c511e

27

3akoH [JanbToHa. a3oBble
3aKOHBbI

28

JlabopaTtopHas paboTa
«/ccnegoBaHme 3aBUCUMOCTU
Mexay napameTpamm
COCTOSIHUA pa3peXeHHOro
rasa»



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

M3onpoueccel B naeansHOM

Bubnmoteka LUIOK

29 | rase v ux rpacpuyeckoe https://m.edsoo.ru/ff0c570e
npencraeneHne
BHYTpeHHASA aHeprus
TepMOANHaMUYECKOMN
cUcTeMbl 1 crnocobbl eé
30 nameHeHus. Konnyectso Bubnunoteka LJOK
TennoTebl 1 paboTa. https://m.edsoo.ru/ff0c5952
BHYTpeHHAS aHeprus
OAHOATOMHOro naearnbHOro
rasa
31 | Bugbl Tennonepegayu Bubnmoreka LIOK
A pen https://m.edsoo.ru/ff0c5¢36
YpaenbHas TennoémMKocTb
32 BellecTBa. KonuyecTtso Bubnnoteka LLOK
TennoTbl Npu Tennonepegadye. https://m.edsoo.ru/ff0c5c36
AgunabaTHbIn Npouecc
lNepBbIn 3aKoH
33 | Te pMO WHaMWKN U ero Bubnmoreka LIOK
pMoA https://m.edsoo.ru/ff0c5efc
NPUMEHeHNe K naonpoueccam
HeobpatnmocTb NnpoueccoB B
34 | npu c? e. Bropon za:jOH Bubnmoreka LIOK
PUPOAS. P https://m.edsoo.ru/ff0c6230
TEPMOOVNHAMMKM
35 | MpuHuun gencrteus n Krg Bubnunoteka LJOK

TENNOBOW MaLUUHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e

36

Linkn KapHo 1 ero K[

Okonoruyeckme npobnemsol

37
TENM03HEPreTUKN
O6o6LwWatoLLun ypok
38 «Mon:4|< n;:-l Hazpcpmsvma Bubnuotea LIOK
ynap ' https://m.edso0.ru/ff0c6938
OcHoBbI TEPMOANHAMMUKN Y
KoHTponbHas paboTta no teme
39 «Ml-ioTrFl)el?;: HHSFI (t);smT(aT i Bubnnoteka LIOK
ynap ' https://m.edsoo.ru/ff0c6a50
OcHOBbI TEpMOAMHAMUKN»
Mapoobpa3zoBaHue K
40 | koHgeHcauus. VicnapeHue u Bubnnoreka LIOK
A HUA. P https://m.edso0.ru/ff0c63b6
KuneHune
AbGcontoTHa
41 OTHo:MT;:b::ﬂ BNaXXHOCTb Bubnnoteka LIOK
N https://m.edsoo.ru/ff0c64d8
BO34yxa. HacblweHHbIn nap
TBépaoe Teno.
Kpuctannuyeckue n
amo e Tena.
42 AI\:IIM:(;*')I'HZIFIM-; SBOI;ICTB Bubnuoteka LIOK
P https://m.edsoo.ru/ff0c6510
Kpuctannos. XXngkue
KpucTannbl. CoBpeMEHHbIe
MaTepuansi
43 | NnaBnexHune n

Kpuctannusauus. YaenbHas

Bubnunoteka LJOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938

TennoTa nnaBneHus.
Cybnumaunums

https://m.edsoo.ru/ff0c6708

YpaBHeHWe TenmnoBoro

Bubnmoteka LIOK

44 GanaHca https://m.edsoo.ru/ff0c6820
one 3a en.
45 Sgegp:qeﬂr:ﬁlg s4. [Ba Bubnmoreka LIOK
P pAA. https://m.edsoo.ru/ff0c6bce
BMAa SMEKTPMUYECKUX 3apsgoB
[MpoBOAHVKMK, ANINEKTPUKN N
46 NONynpOBOAHNKN. 3aKOH Bubnnoteka LLOK
COXPaHEHUS 3NEeKTPUYECKOro https://m.edsoo.ru/ff0c6bee
3apsga
B Y .
17 | oo e siruorera LK
y - https://m.edsoo.ru/ff0c6ced
9NEeKTPU4ECKMIN 3apsa
HanpséHHocTb
ane €CKOro nonsi.
48 ﬂn Ml:p::c l|<'|er nr<133;ﬂv|v| Bubnuotea LIOK
prRd ynep LE https://m.edsoo.ru/ff0c6df2
anekTpu4ecknx nonewn. JinHmm
HaNpPsXXEHHOCTH
Pa6ota cun
49 3I1eKTPOCTaTUYECKOro MNorsis. Bubnnoteka LLOK

MNoTteHumnan. Pa3HocTb
noTeHumanos

https://m.edsoo.ru/ff0c6100



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708

50

MpoBOAHWKN 1 ANSMNEKTPUKN B
3NeKTpocCTaTUYECKOM rore.
[vanekTpuyeckas
NPOHNLIAEMOCTb

Bubnumoteka LUOK
https://m.edsoo.ru/ff0c7018

51

OneKkTPoéEMKOCTb.
KoHaeHcaTop

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c7126

52

OneKTPOEMKOCTb NISIOCKOro
KOHOEeHcaTopa. QHeprus
3apsKEHHOro KoHAeHcaTopa

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c72c0

53

JTabopaTtopHas paboTta
"MamepeHne anekTpoEmMKoCcTu
KoHaeHcaTopa"

54

MpuHUKMN gencTBma n
NPUMEHEHNE KOHOEHCAaTOpPOB,
KonmpoBarbHOro annaparTa,
CTPYMHOro npuHTEpAa.

aﬂeKTpOCTaTW-IeCKaFl 3awunTa.

3asemneHune
anekTponpnbopos

55

OnNeKTpUYEeCcKUm TOK, YCNoBuUS
€ro CyLecTBOBaHUS.
MocTosiHHbIN TOK. Cunna Toka.
HanpsixkeHwne.
ConpoTtueneHune. 3akoH Oma
AN yyacTka uenum



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018

56

NocnepoBaTenbHoe,
napannenbHoe, CMeLlaHHoe
coeavHeHne NpoBOAHNKOB.
JTabopaTtopHas paboTta
«WM3yyeHne cmelLaHHoro
COeQIMHEHNS Pe3NCTOPOB»

0.5

Bubnunoteka LJOK
https://m.edsoo.ru/ff0c7410

57

Pabota n mowHoCTb
3NEKTPUYECKOro Toka. 3aKoH
xoyna-NeHua

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

58

3akoH Oma ans nonHom
(3aMKHYTORN) anekTpu4ecKom
uenun. KopoTkoe 3amblkaHue.
JTabopaTtopHas paboTta
«M3mepenne 3C ncrodHmka
TOKa W ero BHyTPEHHEero
COMNPOTUBIEHUA»

0.5

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

59

OneKkTpoHHas NPOBOANMOCTb
TBEPAbIX METanmnos.
3aBMCUMOCTb CONPOTUBIEHNS
MeTanmnoB OT TeMnepatypsbil.
CBepxnpoBOAMMOCTb

60

ONeKTpU4ECKN TOK B
Bakyyme. CBoNcTBa
9NEKTPOHHbIX MY4YKOB

61

MonynpoBogHWKK, NX
cobCTBEHHAdA N NpUMecHas

Bubnmoteka LUOK



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

nposognmocTb. CBoncTea p—
n-nepexopna.
MonynpoBoaHMKOBbIE
npunbopsbl

https://m.edsoo.ru/ff0c84ae

OnekTpu4ecknin Tok B
pacTBopax 1 pacnnaBax

Bubnmoteka LUOK

2 | 3NEeKTPOSIMTOB.
6 SNeKTpOnTO https://m.edsoo.ru/ff0c82ba
OnekTponuTmnyeckas
anccoumauus. dNeKTponus
OneKTpU4ecKnin ToK B rasax.
CamocTosTenbHbIN U Bubnnoteka LLOK
63 -
HecamMoCTOATENbHbIW pa3pag. https://m.edsoo.ru/ff0c84ae
MonHu4. MNMnasma
AnekTpudeckne npnbopsbl 1
CTPOWCTBA N UX
64 }n/ ai?mqecme npUMeHeHne Bubnuotea LIOK
P P ’ https://m.edsoo.ru/ff0c86fc
MpaBuna TexXHUKK
BGesonacHoCcTH
65 O6o6LwaroLwmin ypok Bubnmoteka LUOK
«OneKkTpoanHamMmmka» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa no Teme
onekTpocTaTuka.
¢ P N . Bubnmoteka LIOK
66 | MNMoCTOSsIHHBIN 3NEKTPUYECKUI

TOK. TOKM B pasnmnuHbIxX
cpegax»

https://m.edsoo.ru/ff0c8ala



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

PesepBHbI ypok.

Bubnmoteka LUIOK

67 FOHTpoanaH pa601.-.a no reme | 1 https://m.edsoo.ru/ff0c8c56
OnekTpoanHamuka
PesepBHbIN YpOK.
B K
68 | O6obLwatowmin ypok no remam | 1 nbnmoteka LIO

10 knacca

https://m.edsoo.ru/ff0c8f6¢c

OBLIEE KONMYECTBO YACOB
no NPOrPAMME

68



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

11 KIACC

KonunyecTtBo yacos

OnNeKTPOHHbIE LUNpoBLIE

Ne Jara
Tema ypoka obpas3oBaTernbHble
n/n KoHTponbHble MpakTnyeckue N3yyeHuns
Bcero pecypcehl
paboTbl paboTbl
[NocTOAHHbIE MarHUTbI U NX
B3ammopgencTeme. MaramtHoe
1 none BﬂeKTO MarHUTHOMN 1 Bubnuotexa LIOK
' P - https://m.edso0.ru/ff0c9778
NMHAYKUMW. JIMHAN MarHUTHOWN
NHAOYKUUK
MarHutHoe none nNpoBogHMKa
5 ¢ TokoMm. OnbIT OpcTeaa. 1 Bubnuoteka LLOK
B3aumopencrtaue https://m.edsoo.ru/ff0c98fe
NPOBOAHNKOB C TOKOM
JlabopaTopHas paboTa
3 «N3 EeHMZ MaFEVITHOFO nmona | 1 1 Bubnuotexa LIOK
y https://m.edsoo.ru/ff0c98fe
KaTyLUKN C TOKOM»
[encTtBne marHMTHOro nons
Ha NPoBOAHMK C TokoM. Cuna
4 Amnepa. JlabopaTtopHas 1 1 Bubnunoteka LLOK

paboTta «MccnepoBaHue
JEencTBUA NOCTOAHHOIO
MarHuTa Ha paMKy C TOKOM»

https://m.edsoo.ru/ff0c9ac0



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

[lencteme MarHMTHOro nosns
Ha ABWXYLLYOCA
3apshkeHHyto YacTtuuy. Cuna
JlopeHua. PaboTta cunbl
JlopeHua

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c9df4

OrnekTpoMarHuTHas
nHaykums. NoTok BekTopa
MarHuTHoun nHaykumn. 34C
NMHOYKUMK. 3aKOH
3NEKTPOMArHUTHOM UHOYKUUN
dapages

JTabopatopHas pabota
«WccnegoBaHue siBneHus
3NEKTPOMarHUTHOM
NHAYKLNY

Bubnuoteka LOK
https://m.edsoo.ru/ff0cal 50

MHAOYKTUBHOCTL. ABneHue
camouHgykumn. 34C
CaMOMHAYKLMKN. SHeprus
MarHMTHOro NOs KaTyLUKN C
TOKOM. JreKTpoMarHuTHoe
none

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

TexHunyeckue ycTpomncTea u
NX MPUMEHEHNE: NOCTOAHHbIE
MarHuThbl, 3NIEKTPOMarHuThbl,
anekTpoasuraTen,
YCKOPUTENM SNEMEHTapPHbIX
yacTul, MHAYKUMOHHAA NeYb



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4

10

O6o6Lwatowmin ypok
«MarHuTtHoe none.
OneKkTpomMarHuTHas
NHOYKUMSI»

Bubnunoteka LLOK
https://m.edsoo.ru/ff0cabg2

11

KoHTpornbHas paboTta no
Teme «MarHmuTHoe none.
OnekTpomMarHuTHas
NHOYKUMSI»

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

12

CBo0OoOaHbIE MEeXaHUYeckne
konebaHus. MapmoHudeckne
konebaHus. YpaBHeHne
rapMoOHMYecKkux konebaHmin.
MpeBpalLeHne aHeprum

Bubnuoteka LOK
https://m.edsoo.ru/ff0caf06

13

JTabopaTtopHas paboTa
«ccnepoBaHue
3aBMCMMOCTM Nepuoaa
Marbix KonebaHun rpysa Ha
HUTW OT AJIMHbI HATU U Macchl
rpysa»

14

KonebatenbHbI KOHTYP.
CBoOOAHbIE
3MNeKTPOMarHUTHbIe
konebaHus B naearnbHOM
konebaTenbHOM KOHTYpe.
AHanorusa mexay
MeXaHUYeCKUMU U
3NEeKTPOMarHUTHbIMU

Bubnunoteka LLOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82

konebaHnamm

15

dopmyna ToMmcoHa. 3akoH
COXpPaHEHUs1 3HEpPrnm B
ngeanbHOM konebaTenbsHoOM
KOHTYype

Bubnunoteka LLIOK
https://m.edsoo.ru/ff0cb9c4

16

MpencraeneHue o
3aTyxaLwmx konedaHusx.
BbIHYXO€HHbIE
MexaHu4yeckne konebaHus.
PesoHaHc. BbIHY>XOEeHHble
3MEKTPOMarHuUTHbIE
konebaHus

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cbb86

17

[MepeMeHHbI TOK.
CuHycomnganbHbIn
nepemMeHHbIn ToK. MOLWHOCTb
nepemMeHHoro Toka.
AmMnnuTtygHoe un
JencTeylolee 3HadYeHune
CUNbl TOKa M HanpshKeHus

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0cbd34

18

TpaHcdopmaTop.
MpounssoncTBO, Nepegada n
noTpebrneHne anekTpn4eckomn
3Heprnn

19

YCTPONCTBO U NpakTUyeckoe
NPUMEHEHNE SNEKTPUYECKOTO
3BOHKa, reHepaTopa

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



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

nepemMeHHoro Toka, fIMHUM
anekTponepenay

20

OKonorn4eckne puckn npu
npovsBoacTBe
anekTpoaHeprmun. Kynbtypa
NCNonb30BaHs
3ANEeKTPOaHEpPrum B
MOBCEOHEBHON XWU3HU

21

MexaHun4eckune BOMHbI,

YCINOBMSI pacrnpoCTpaHeHus.

Mepunoa. CkopocTb
pacnpocTpaHeHust U AnuHa
BOJHbI. [onepeyHbie 1
NPOAOSIbHLIE BOJTHbI

Bubnuoteka LLOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTb 3BYyKa.
"pomMKkoCTb 3BYKa. BbicoTa
ToHa. TemOp 3ByKa

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0cccOc

23

OneKkTpoMarHMTHbIE BOSHbI,
MX CBOMCTBA U CKOPOCTb.
LLkana anekTpoMarHMTHbIX
BOSH

Bubnunoteka LLOK
https://m.edsoo.ru/ff0ccfel

24

MpuHUMNbLI pagnocBa3n n
TenesugeHus. Passutne
CcpeacTB CBSA3MW.
Paguonokauus



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54

KoHTponbHaga paboTta

Bubnunoteka LLOK

25
«KonebaHns n BOnHbI» https://m.edsoo.ru/ff0cc618
MpamonuHenHoe
U iuetlanisoindin Bubnmoteka LIOK
AHOP ,qv peae. https://m.edsoo.ru/ff0cd350
ToyeyHbIN NCTOYHUK CBETa.
Jlyy cBeTa
OTpaxeHune ceeTa. 3aKoHbI
57 OTpaxkeHus ceBeTa. Bubnuoteka LLIOK
MocTpoeHne nsobparkeHun B https://m.edsoo.ru/ff0cd4e0
NyOCKOM 3epkarne
MpenomneHne ceeTta.
M
0 [t v
P -1 1PeA https://m.edsoo.ru/ff0cd7f6
Yron MosiHoro BHYTPEHHEro
OTPaXeHs
2o | cpae e
P https://m.edsoo.ru/ff0cd67a
npenoMneHns cteknay
JInH3bl. MNocTpoeHue
30 N3006paxxeHn B NMH3E. Bubnuoteka LOK
dopmyna TOHKOWN FINH3bI. https://m.edsoo.ru/ff0cddle
YBenuyeHune nnH3bl
31 | JllabopaTopHas paboTa

«/ccnepoBaHne CBOMUCTB



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8

N306paKeHnI B NIMH3aX»

32

Hucnepcuna ceeta. CnoxHbin

coctaB 6enoro ceeTa. LiBerT.
INNabopaTtopHas paboTta
«HabntogeHne gucnepcum
cBeTay

33

NHTepdepeHums cBeTa.
Oundpakunsa ceeta.
OudpakumoHHasa peluéTka

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

34

nOﬂepe‘-lHOCTb CBETOBbIX
BOJIH. HOJ'IﬂpI/I3aL|,I/IF| cBeTa

Bubnuoteka LOK
https://m.edsoo.ru/ff0cf02e

35

OnTtuyeckue npubopsbl n
YCTPOWCTBA U YCINOBUS NX
©e30nacHOro NPUMEHEHMS

36

I"paHnLbl TPUMEHNMOCTH
KIacCu4ecKon MexaHuKu.
MocTynatel cneumansHoOm
TEOPUM OTHOCUTENBHOCTH

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

37

OTHOCUTENBHOCTb
OQHOBPEMEHHOCTH.
3amenneHne BpeMeHN K
COKpalLeHne ONNHbI

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

38

3Hepr|/|;| n nmMmnynbcC
peﬂﬂTVIBVICTCKOVI YacTuubl.

Bubnnoteka LIOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22

CB£3b Macchl C 3HEpPruen u
UMMYNbCOM. QHEPrns NOKOS

https://m.edsoo.ru/ff0cfc68

KoHTponbHaga paboTta
«Ontuka. OcHoBbI

Bubnnoteka LLOK

39 cneuunansHOn Teopumn https://m.edsoo.ru/ff0cf6 10
OTHOCUTENBHOCTU»

40 doTtoHbl. Popmyna MNnaHka. Bubnunoteka LLIOK
OHeprusa n nmnynsc poToHa https://m.edsoo.ru/ff0cfel6
OTKpbITUE U UccnegoBaHue

Bubnunoteka LLOK

41" | poroacppexra. Onertel A. T https://m.edsoo.ru/ff0cffc4
CtonetoBa
3akoHbl hoToaddekTa.

42 YpaBHeHne DrHLWTEenHa ans Bubnunoteka LIOK
doToadhdekTa. «KpacHas https://m.edsoo.ru/ff0d015¢e
rpaHmua» gotoaddekra

13 | H. NoSegesa. Xmaneoie Busnuorera LIOK

- Aesa. https://m.edsoo.ru/ff0d04a6
OencTeue ceeTa
TexHunyeckue ycTpomncTea u
NpakTU4ecKkoe NPUMEHEHME:
44 | boTO3NEMEHT, (hOoTOAATHMK,

ConHevHas batapes,
cBeToamon



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68

PeweHune 3apgay no teme

Bubnunoteka LLOK

45 | «IMeMeHTb! KBaHTOBOM https://m.edsoo.ru/ff0d0302
ONTUKNY
Mogenb atoma TomcoHa.

46 OnbiTbl Pesepdopaa no Bubnunoteka LLOK
paccesHuo a-4yacTuL,. https://m.edsoo.ru/ff0d091a
lMnaHeTapHas mogens aToMa

Bubnunoteka LLOK
47 | Noctynatbl b
octyna opa https://m.edsoo.ru/ff0d0afa
NanyyeHne n nornowieHve
o | St pareecne
A yru) https://m.edsoo.ru/ff0dOafa
3Heprumn Ha gpyrow. Buabl
CMeKkTpoB
BornHoBble cBoMCTBa YacTul,
49 Esn:bclzfermspsggimoaoﬂ Bubnuorexa LIOK
priyckynap https://m.edsoo.ru/ff0d0ca8
ayanunam. CnoHTaHHoE 1
BbIHY>XAEHHOE N3ny4yeHne
OTKpbITUE pagnMoakTUBHOCTH.

50 OnbiTbl Pesepdopaa no Bubnuoteka LOK
onpejerneHnio coctasa https://m.edsoo.ru/ff0d0fd2
pagnoakTUBHOIO N3Ny4YeHns

51 | Ceoncrtea anbda-, 6eta-,

raMmma-n3nyvyeHuns. Bnnauune



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302

pPagnoakTMBHOCTU Ha XXUBble
OpraHmn3mbl

52

OTKpbITHE NPOTOHA U
HenTpoHa. 3oTtonsl. Anbga-
pacnag. QNeKTPOHHbIN K
No3NTPOHHLIN BeTa-pacnaga.
FaMmma-unanyyeHune

Bubnuoteka LLIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBsA3M HYKITOHOB B
anpe. AnepHble peakumu.
ApepHbin peakTop.
Mpobnemsl, nepcnekTuBhl,
3Konorn4yeckne acnekThbl
SA0EPHOWN 3HEPreTUKn

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

54

OneMeHTapHbIe YacTuubl.
OTKpbITUE NO3NTPOHA.
MeTtoabl HabnoaeHnsa 1
perncrpaumm aneMeHTapHbIX
Yyactuu. Kpyrnbi cton
«PyHOameHTanbHble
B3aumMmoaencTeunsa. EAMHCTBO
dpusnyeckon KapTUHbI MUpa»

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

55

OTanbl pas3BuTUs
acTpoHomuu. MNpuknagHoe n
MUPOBO33pEHYECKOE
3Ha4yeHne actpoHomuun. Bug
3BésgHoro Heba. Co3Be3gus,
sApKue 3B€3abl, NNIAHEThI, UX



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

BUOUMOE ABWXEHME.
CornHeyHaga cuctema

56

ConHue. ConHeyvyHas
aKTUBHOCTb. NCTOUYHUK
3Heprun ConHua n 38é3g

57

3BE&3bl, X OCHOBHbIE
XapakTepucTuku. 3Bésabl
rnaBHoOm
nocnenoBaTeribHOCTU.
BHyTpeHHee cTpoeHue 3BE34.
CoBpeMeHHble
npegcTaBreHns o
NPONCXOXOEHUN N 3BOMOLNN
ConHua v 3B€3f,

58

MneuHbiv MNyTb — Hawa
ManakTtuka. MNonoxeHne n
asuxkeHne ConHua B
ManakTuke. ManakTuku.
YépHble Oblpbl B sapax
ranakTuk

59

BceneHHas. PasberaHne
ranaktuk. Teopua bonbLioro
B3pbliBa. PenunkroBoe
n3nydeHve. Metaranaktunka

60

HepelweHHble npobnembl




acTpPOHOMMM

61

KoHTponbHas paboTa
«OnNemMeHTbl aCTPOHOMUN 1~
acTpodU3NKN»

62

O6o6watowwmn ypok. Pornb
d13MKM N acTpOHOMUN B
3KOHOMMUYECKOMN,
TEXHONOrMYEeCcKon,
coLunarnbHOW N 3TUYECKON
chepax oeaTenbHOCTU
YyernoBeka

63

O6o6watowwmn ypok. Pornb n
MEeCTO PU3MKN N aCTPOHOMMM
B COBPEMEHHOWN Hay4HOM
KapTuHe mupa

64

O6o6watowwmn ypok. Pornb
duaunyeckon Teopun B
dropmMrpoBaHUM
npeacTaBreHnn o
dmanyeckon kKapTmHe Mmupa

65

O6o6watowmi ypok. Mecto
dU13n4eCcKom KapTUHbI MMpa B
o0LweM pssgy COBPEMEHHbIX
€CTECTBEHHO-HaY4HbIX
npeacTaBneHnin o npupoae




66

PesepBHbI ypok. MarHutHoe
none. dnekTpoMarHMTHas
NHAOYKUNS

67

PesepBHbI ypok. OnTuKa.
OcHoBbI cneumanbHoOn
TEopUN OTHOCUTENBHOCTHU

68

PesepHbi ypok. KBaHTOBas
dusunka. AnNemMeHTbI
aCTPOHOMWUM 1 aCcTPOOU3NKU

Bubnunoteka LLOK
https://m.edsoo.ru/ff0d1784

OBLEE KONMMYECTBO YACOB
Mo NPOrPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAMYECKOE OBECINEYEHME OBPA3OBATEJIBHOIO MNMPOLIECCA
OBASATEJIbHbIE YYEBHbIE MATEPUAJTBI AJTA YYEHUKA

METOONYECKNE MATEPWAIBI ONTA YYUTENA

LIN®POBbLIE OEPA3OBATEJIbHBIE PECYPCbIl U PECYPCbl CETU WHTEPHET

PACCMOTPEHO Ha 3acegaHun MeToanyeckoro o6 beanHeHns yuntenem ryMaHuTapHoro um
nckyccTeoBegveckoro uukna (npotokon Ne1 ot 28.08.2024)

Pykosogutens MO /A.M.["epacnmeHko/
COlNMACOBAHO
3amectutens gupektopa no YBP/H.B. Koputko/

AJOKYMEHT NOATBEPXAEH 3N PYKOBOOUTENA YYPEXOEHNA



