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NOACHUTENbHAA 3ANMNCKA

Mporpamma no ¢u3smMke 6a30BOro ypoBHA Ha YypoBHe cpeaHero obuiero obpasoBaHuA
paspaboTaHa Ha OCHOBE MOJOXKEHWUIM M TpeboBaHMA K pe3ysibTaTamM OCBOEHMS OCHOBHOW
obpa3oBaTenbHOM nNporpammbl, npeactaBieHHbix B PrOC COO, a TakkKe C Y4yE€TOMm
depepanvHoOli paboyeit Nporpammbl BOCMUTAHWMA M KOHLENUUW npenogasaHuAa yvyebHoro
npeametra «®Pu3mMka» B 06pa3oBaTesibHbIX OpraHMsauuax Poccuiickoint  Pepepaumuy,
peannsyoLwmx OCHOBHble 0b6pa3oBaTe/ibHblIe MPOrpamMbl.

CopeprkaHue nporpammoel NO PpuU3MKe HanpaBieHO HAa GOPMMUPOBAHUE ECTeCTBEHHO-
Hay4yHOM KapTuHbI mupa oby4yatowmxca 10—11 Knaccos npu obydyeHnn nx pusmke Ha 6azoBom
YPOBHE HA OCHOBE CUCTEMHO-AEATEe/IbHOCTHOro nogxoga. [porpamma no  ¢usmnke
cooTBeTcTByeT TpeboBaHnam OroC COO K NAaHUMPYEMbIM NUYHOCTHbIM, NpPeaMEeTHbIM U
MeTanpeaMeTHbIM pe3ynbTaTam obyuyeHuA, a TaKKe yunTbiBaeT HEOHXOAMMOCTb peanusauum
MeXNpeaMeTHbIX CBA3erM OU3NKM C eCcTeCTBEHHO-HAayYHbIMK y4ebHbiMM nNpeameTamu. B Hew
onpeaenAtTCAs OCHOBHbIE LLeIN U3y4yeHUA GU3NKM Ha YPOBHE cpefHero obwero obpasoBaHus,
nAaHMpyemble pe3y/bTaTbl OCBOEHMA Kypca OU3MKKU: JIMYHOCTHble, MeTanpeaMeTHble,
npeameTHble (Ha 6a3oBOM ypoBHe).

Mporpamma no ¢pm3nKe BKAKOYAET:

. nnAaHMpyemble pe3ynbTaTbl OCBOEHMA Kypca GM3MKM Ha 6a30BOM ypoBHE, B TOM
yucne npegmeTHble pe3ynbTaTbl N0 rogam obyyeHus;
. cogeprkaHue yyebHoro npeameta «Pusnka» no rogam obyyeHums.

®ur3MKa KaK HayKa o Hanbosnee 0bLMX 3aKOHAX NPMPOAbI, BbICTYNas B KayecTBe y4ebHoro
npegMmeTa B LUKOJIe, BHOCUT CYLLECTBEHHbIN BKag, B CUCTEMY 3HAHUI 06 OKpyKatowem mupe.
LLUKOAMbHbIA KypCc @UMKM — CUCTEMOODOpPAasyOWMM ANA eCcTecTBEHHO-Hay4HbIX Yy4ebHbIX
npeaMmeToB, MOCKO/IbKY GU3MYECKMEe 3aKOHbl JIeKaT B OCHOBE MPOLLECCOB W  ABNEHUN,
n3yyaembix Xxumuein, bruonoruei, dunsndeckoi reorpadmein n actpoHommnen. Micnonb3oBaHue U
aKTMBHOE NpUMeHeHne GU3NYECKUX 3HAHWUI onpeaenaeT XapakTep U pa3BuTne pasHOObpPasHbIX
TEXHOMOMMI B chepe 3SHEepreTMKM, TPAHCNopTa, OCBOEHMA KOCMOCA, MOJlyYeHUMA HOBbIX
MaTepunanos C 334aHHbIMW CBOMCTBAMM U Apyrux. M3ydyeHne GpuU3nMKmn BHOCUT OCHOBHOM BKNAZ, B
dbopMmmnpoBaHMe eCcTeCTBEHHO-HAYYHOM KapTMHbl Mmupa obyvarowmxca, B GopmMupoBaHue
YMEHWN NPUMEHATb HAayYHbIN MeTOZ NO3HAHMA NPU BbINOJHEHUU UMW YYeBHbIX UCCNe0BaHUN.

B ocHoBY Kypca ¢pU3MKM Ans YPOBHS cpeaHero obuiero obpasoBaHUs NOJIOKEH psag UAen,
KOTOPble MOXKHO pacCMaTpMBaTb KaK NPUHLUMMNbI €ro NOCTPOEHMA.

Ndes yenocmHocmu. B cOOTBETCTBUM C HEM KYPC ABASETCA IOTMYECKM 3aBEPLUEHHbBIM, OH
COAEPXKUT MaTepuan U3 Bcex pasaenos GU3NKM, BKAKOYAET KaK BOMPOCHI KNACCUYECKOMU, TaK U
COBpeMEeHHOMN GU3UKM.

UNodes eeHepanu3zayuu. B cOOTBETCTBMM C HEM MaTepuan Kypca Gm3mkn obbeanHEH BOKpPYT
dun3nyecknx Teopuin. Begywmm B Kypce aABnseTca GopmupoBaHMe nNpeacTaBNeHUA O
CTPYKTYPHbIX YPOBHAX MAaTEPUU, BELLLECTBE U NOeE.

Ndes eymaHumapusayuu. E€ peannsaumna npegnonaraeT MCNoab3oBaHUE 'YyMaHUTapPHOIo
noteHumana GpuU3nN4eCcKom HayKn, OCMbICIEHME CBA3KN PA3BUTUA GU3MKM C pa3BUTMEM 0bLLECTBa,
a TaK¥XXe C MMPOBO33PEHYECKMMU, HPABCTBEHHbIMM U 3KOIOFMYECKMMU Npobaemamu.



Ndea npuknadHol HanpasneHHocmu. Kypc ¢u3MKM npeanonaraeT 3HAKOMCTBO C
WMPOKMM KPYTOM TEXHUYECKUX W TEXHONOTMYECKMX MNPUIOKEHUA U3YYEHHbIX TEOPUN U
33aKOHOB.

Ndesa skonozudayuu peanusyetca NOCPeACTBOM BBEAEHUA 31EMEHTOB COAEPKaAHUA,
NOCBALLEHHbIX 3KO/IOFMYECKMM NPobHAEMaM COBPEMEHHOCTU, KOTOPble CBA3AHbl C Pa3BUTUEM
TEXHUKWN U TEXHONOTUM, a TaKKe 06CyKAeHNA Npobaem paLUMOHaNbHOIO NPMPOLAONOAb30BaAHUA
M 3KO/I0rMYecKom 6e30MacHoOCTy.

CTep)KHeBbIMM 31eMeHTaMM Kypca OU3MKM Ha ypoBHe cpepHero obuiero obpasoBaHuA
asnatoTca dusmyeckne Teopumn (GopmMMpoBaHME NPEACTABAEHUA O CTPYKType MNOCTPOEHUs
dun3nyeckon Teopuu, poan GyHOAAMEHTaNbHbIX 3aKOHOB WM MPUHUMNOB B COBPEMEHHbIX
npeacTaBieHMAX O NPUPOAE, FPaHMLAX NPUMEHUMOCTU TEOPUN, ANA ONMUCAHUA eCTECTBEHHO-
Hay4HbIX ABNIEHUI 1 NPOLLECCOB).

CMCTeMHO-AeATeNbHOCTHBIN NOAX04, B Kypce PU3NKM peanmnsyeTca npexae Bcero 3a CYeT
OpraHM3aunmn 3KCNEPUMEHTANIbHOW AeATeNbHOCTU obyyatowmxca. s 6a30BOro ypoBHA Kypca
®M3MKM — 3TO UCNoNb3oBaHME cUCTEMbl GPOHTANIbHBIX KPATKOBPEMEHHbIX 3KCMEPUMEHTOB WU
NabopaTtopHbIX paboT, KoTopble B nporpamme no ¢usmke obbeguHeHbl B OO CNUCOK
YYEHUYECKUX NPAKTUYECKMX paboT. BblaeneHne B yKasaHHOM nepedHe nabopaTopHbix pabor,
NPOBOAMMbIX AN KOHTPOJIA W OLEHKW, OCYLLEeCTBAAETCA y4yaCTHMKAMWM o06pasoBaTesibHOro
npouecca ncxoas n3s ocobeHHocTel NIAaHMPOBAHUA N OCHALWEHUA KabuHeTa dmsmku. Mpu aTom
obecneumBaeTcAa oBnageHne obyyaloWMMUCA YMEHUAMM NPOBOAUTb KOCBEHHblE U3MEpPEHUS,
nccnefoBaHMA 3aBUCMMOCTEN GU3MYECKUX BEIMYMH WM MOCTAHOBKY OMbITOB MO NpOBeEpKe
npeanoXeHHbIX rMnoTes.

Bonbloe BHUMaHWE yAeNAeTca pelleHnto PacyETHbIX M KauyecTBeHHbIX 3a4a4. Mpu aTom
ONR PACYETHBIX 33434 NPUOPUTETOM ABAAIOTCA 3aZa4M C ABHO 3aZ,aHHOM GU3NYECKOM MOLENbIO,
NO3BONAIOLWMNE NPUMEHATb U3yYeHHble 3aKOHbl M 3aKOHOMEPHOCTU KaK M3 OAHOro paszena
Kypca, TaK U MHTEerpupya 3HaHWA U3 pasHbiX pa3aenos. A Ka4yecTBEHHbIX 33434 NPUOPUTETOM
ABNAIOTCA 3a4aHMA Ha O0ObACHEHME NpPOTEeKAHUA ¢GU3MYECKUX ABNEHUMMA U NPOLLECCOB B
OKpYy»alowWen KusHu, Tpebytowme Bbibopa ¢du3MYecKon mogenn Ana cuTyauum npakTUKo-
OPMEHTUPOBAHHOIO XapaKTepa.

B cootsetctBUM ¢ TpeboBaHuaAMM DIOC COO K maTepuanbHO-TEXHUYECKOMY
obecneuveHuto yyebHoro npouecca 6a30Bbii ypoBeEHb Kypca $U3MKM HA ypoBHE cpeaHero
obuero obpasoBaHMA JONKEH U3Yy4aTbCA B YCNOBUAX NPeaMETHOro KabuHeTa GU3MKN Man B
YCNOBUAX MHTETPUPOBAHHOIO KabuHeTa NpeaMeTOB ecTeCTBEHHO-HAy4YHOro uukna. B kabunete
oM3nKN  JomKkHO 6bITb Heobxoaumoe nabopaTopHoe obopyaoBaHWe A/1A BbINOJAHEHUS
YKa3aHHbIX B Nporpamme no ¢usmKe yyeHUYECKMX NPaKTUYecKux paboT n AemOoHCTpaunoHHoe
obopynoBaHue.

[demoHcTpaunoHHoe obopyaoBaHue ¢opmupyeTca B COOTBETCTBUM C  MPUHLMMIOM
MWHUMANbHOM 0CTAaTOMHOCTU U obecneymnBaeT NOCTAHOBKY NEPEYUCIEHHbIX B MPOrpamme no
bM3MKe KNOYEeBbIX AEMOHCTPAUUM ONA UCCNefO0BaHMA M3yYaeMbIX ABAEHUM U MPOLLEeCcCOoB,
3MNUPUYECKMX U PyHAAMEHTANbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHWIA.

NNabopatopHoe obopyaoBaHWe ONA YYEHUYECKUX MpPaKTUYecKux pabot ¢opmupyetca B
BMOE TEeMATMYECKUX KOMMNNEKTOB M obecneymBaeTcA B pacyéte OA4HOrO KOMMAEKTa Ha ABYyX
obyyatowmxca. TemaTuUyeckme KOMMNJIEKTbl NabopaTopHoro obopyAoBaHUA A0MKHbI ObITb



NOCTPOEHblI HAa KOMMJIEKCHOM MCMNONb30BAaHUM aHANOroBbIX U UUPPOBbIX NPMOOPOB, a TaKkKe
KOMMbIOTEPHbIX N3MEPUTE/IbHBIX CUCTEM B BUAE UMdPOBbIX NabopaTopuii.

OCHOBHbIMM LEeNAMU U3yvyeHna Gusnkm B obwem obpasoBaHUN ABNAIOTCA:

. bopMmnpoBaHME MHTEPECA U CTPEMNEHUA OBOYYaIOLLMXCA K HAYYHOMY U3YyYEeHUHo
NpPUpPOAbl, Pa3BUTUE UX MHTENNIEKTYAJIbHbIX M TBOPYECKUX cnocobHocTew;

. pa3BuUTUE NPeACTaBNEHU O HAYYHOM MeToAe MNO3HaHMA U popmupoBaHMeE
NCCNefoBaTeNbCKOMO OTHOLIEHMA K OKPYKAIOLUM ABIEHUAM;

. bopMMpOBaHME HAYYHOTO MMPOBO33PEHUA KaK pe3ynbTaTa WU3YyYEHUs OCHOB
CTpoeHMA maTepun N GyHLAMEHTAIbHbIX 3aKOHOB PU3UKK;

. dopmmnpoBaHne ymeHuUn OBDBACHATb ABNEHMA C UCMOb30BaHMEM GU3MYECKUX
3HaHUIM U Hay4YHbIX AOKA3aTe/bCTB;

. dopmmnpoBaHMe npeacTtaBAeHUA O pPoOAUM  OU3MKKM  ANA  Pas3BUTUA  APYrUX
€CTECTBEHHbIX HaYK, TEXHWUKU U TEXHOIOTUNA.

[ocTukeHne 3Tux ueneint obecneymBaeTca pelleHMem Cneaylowmx 33434 B npouecce
n3yyeHunna Kypca GM3nKM Ha YPOBHeE cpeaHero obuiero obpasoBaHus:

. npuobpeteHne CUCTEMbl 3HAHWN 06 06WUX PUINYECKMX 3aKOHOMEPHOCTAX,
3aKOHaXx, TEOPUAX, BKIOYAA MEXAHUKY, MONEKYNAPHYIO GU3MKY, SNEKTPOAUHAMMUKY, KBAHTOBYHO
GU3MKY 1 31eMeHTbl acTPODU3UKY;

. bopMMnpOBaHNE YMEHUI MPUMEHATb TEOPETUYECKME 3HAHUA ANA OObBACHEHMA
dM3MYECKMX ABNEHWMI B NPUPOAE U ANA NPUHATUA NPAKTUYECKUX PelleHnii B NOBCeAHEBHOM
KU3HU;

. ocBOeHMe crnocoboB pelleHna pas3MYHbIX 33434 C ABHO 33a4aHHOM du3nYecKom
MOZENbo, 3aZay, NoApasyMeBalOLWMX CAMOCTOATe/IbHOE co34aHne GU3NYEeCcKon moaenw,
afeKBaTHOM yCNOBMAM 3a4a4K;

. NOHMMaHNE GU3NYECKMX OCHOB M MPUHLMMNOB AENCTBUA TEXHUYECKMX YCTPOICTB
N TEXHONOTMYECKUX MPOLLECCOB, UX BAUAHWUA HA OKPYKatoLyto cpeay;

. OB/llafleHne MeTo4aMM CaMOCTOATE/NIbHOrO MNAAaHWMPOBAHMA W MpPOBeAEeHUA
dM3MYECKMX 3SKCMEPMMEHTOB, aHa/u3a W UHTepnpeTaunn uHPopmauuun, onpeseneHus
[OCTOBEPHOCTM NOJIYYEHHOIO pe3ynbTaTa;

. co3faHue YCNOBUM [ANA  PasBUTUA YMEHWIN MPOEKTHO-UCCAeA0BaTENbCKOW,
TBOPYECKOM AEATENbHOCTMU.

Ha u3yyeHune ¢um3mku (6a3oBbii ypoOBEHb) Ha YpOBHEe cpegHero obuwero obpasoBaHMs
otBoauTca 138 yacos: B 10 Knacce — 70 yacos (2 yaca B Hegento), B 11 Knacce — 68 yacos (2
yaca B HeZento).

MNpeanaraembln B nporpamme no ¢usnKe nepedveHb NabOPaTOPHbIX U MPaAKTUYECKUX
paboT ABNAETCA PEeKOMEHAOBaHHbIM, yyuTenb AenaeT Bblbop nposeaeHMA nabopaTopHbIX
paboT M ONbITOB C YYETOM MHANBUAYANbHbBIX 0COBEHHOCTEN 0byyYatoLwmxca.



COAEPXAHUE OBYYEHUA
10 KNACC

Paspen 1. ®usunka n metoabl Hay4yHOro NO3HaHUA
®un3mMka — HayKa o npupoge. HayuyHble meToabl NO3HAHUA OKpyrKawLwero mupa. Ponb
3KCMepMmeHTa U Teopum B NpoLecce NO3HaHMA NPUPOAbI. IKCNEePUMEHT B GU3MKe.
MogennposaHue GpU3NYECKMX ABAEHUIN U npoueccoB. HayuHble runoTtesbl. Pusnyeckme
3aKOHbI M TeopUK. paHMLbI TPUMEHMMOCTU PU3NYECKUX 3aKOHOB. MPUHLMN COOTBETCTBUA.
Ponb 1 mecto ¢uM3MKM B GOPMUPOBAHUM COBPEMEHHON HAYYHOM KapTWHbI MWUPaA, B
NPaKTUYECKON AeATEeNbHOCTU NOAEN.
LHdemoHcmpayuu
AHanorosble U UMPPOBbIE U3MEPUTENbHbIE NPUOOPDLI, KOMMNBIOTEPHbIE AATYMKW.

Pasgen 2. MexaHuKa

Tema 1. KuHemamuka

MexaHnyeckoe gpukeHne. OTHOCUTENIBHOCTb MEXaHW4YeCcKoro AsukeHua. Cucrtema
oTcyéTta. TpaeKkTopumA.

MepemelleHne, CKOPOCTb (CpeaHsAA CKOPOCTb, MFHOBEHHAA CKOPOCTb) M YCKOpPEeHue
MaTePUaANIbHOM TOYKM, UX NMPOEKLMN HA OCU CUCTEMBI KOOpAMHAT. ChoXeHne nepemeLLeHnn n
CNIOXKEHNE CKOPOCTEN.

PaBHOMepHOE 1 paBHOYCKOPEHHOE MPAMOJIMHENHOE ABUXKeHMe. TpaduKkm 3aBUCMMOCTH
KOOPAMHAT, CKOPOCTU, YCKOPEHUS, NYTU U NepeMeLL,eHNA MaTEPUAIbHOM TOUYKM OT BPEMEHM.

CeoboaHoe nageHue. YcKopeHue cBO60AHOIo nageHums.

KpuBonnHenHoe pasurkeHue. [BUMXKEHME MaATEepPUaNbHOM TOYKM MO OKPYXKHOCTU C
NMOCTOAHHOM NO MOAY/I0 CKOPOCTbIO. Yr10Basa CKOPOCTb, IMHENHAA CKOPOCTb. Mepunog 1 YacToTa
obpaueHuna. LleHTpocTpemnTensHoe yCcKopeHue.

TexHUYecKkne yCTpoOMCTBA M NpPaAKTMYECKOe MPUMEHEHMEe: CNUOOMETP, ABUXKEeHWe
CHApALOB, LEeNHbIe U PEMEHHbIE Nepeaayn.

LemoHcmpayuu

Mogaenb cucTembl OTCHETA, MNNIOCTPALLMA KUHEMATUYECKUX XapaKTEPUCTUK ABUMKEHMUA.

MpeobpasoBaHue ABUKEHWUI C UCNOIb30BAHMEM MPOCTbIX MEXAHWU3MOB.

MapeHWe Ten B BO3AyXe U B pa3perKeHHOM NpPOCTPaHCTBe.

HabntogeHue asukeHns tena, 6poLwEHHOro Nog, yraoM K rOpU30HTY U TOPU3OHTANbHO.

N3mepeHune yckopeHna cBob60aHOIO NageHums.

HanpasneHue ckopoCT Npu ABUMKEHUN MO OKPYKHOCTU.

YueHuuecKuli skcnepumeHm, nabopamopHsie pabomeol

MN3yyeHne HepaBHOMEPHOTO ABUXKEHUA C LeNbio onpeaeneHna MrHOBEHHOM CKOPOCTW.

NccnepoBaHne  COOTHOWEHMA  MeXAy  NyTAMM,  NPOMAEHHbIMM  Teaom  3a
nocnefoBaTe/ibHble PaBHble MNPOMENKYTKM BPEeMEHM NpU PABHOYCKOPEHHOM ABUMKEHUWN C
HaYa/IbHOM CKOPOCTbIO, PABHOM HYItO.

N3yyeHne ABUKEHUA WapMKa B BAZKOM KUOKOCTH.

N3yyeHune aBuxKeHUA Tena, 6poweHHOro ropM3oHTaIbHO.



Tema 2. JuHamuka

MpuHuMN oTHOocUTeNbHOCTU Manunea. MNMepBbii 3aKOH HbloTOHA. MHepuUKMaibHble CUCTEMBI
OTCYéTa.

Macca Tena. Cuna. [puHUMN cynepno3vumMm cua. Btopolr 3akoH HbloToHa Ans
MaTepunanbHOM TOYKK. TpeTUii 3aKOoH HblOTOHA AN1A MaTepuanbHbIX TOYEK.

3aKoH BcemuUpHoOro TAroteHna. Cuna TaxecTn. NepBaa KOCMUYECKasa CKOPOCTb.

Cwna ynpyroctu. 3aKoH lNyka. Bec tena.

TpeHue. Buabl TpeHus (MOKosA, CKONbXKeHUA, KaveHua). Cuna TpeHua. Cyxoe TpeHune. Cuna
TPEHUA CKONbXKEHUA U CUMNa TpeHuAa nokoa. KoadduumeHT TpeHma. Cuna conpoTUBAEHUA NpPU
ABUXKEHUN Tena B XUOKOCTU UAN rase.

MocTynaTtenbHoe 1 BpallaTenbHOe ABUKeHMe abcontoTHO TBEPAOro Tena.

MOMeHT cunbl OTHOCUTENbHO OCKM BpaweHua. [lneyo cunbl. YcCnoBuA paBHOBecUA
TBEpPAOro Tena.

TexHUYeckne YCTPOMCTBA W MNPaAKTUYECKOE MNPUMEHEeHMe: MNOAWWUNHUKK, ABUXKEHUe
WCKYCCTBEHHbIX CNYTHUKOB.

JdemoHcmpayuu

AsBneHune nHepuunn.

CpaBHeHMe Macc B3aMMOLEeNCTBYOWMX Te.

BTropow 3akoH HbtoToHa.

N3mepeHmne cun.

CnoxeHue cun.

3aBUCUMOCTb CU/IbI YNPYTroCTU OT AedopmaLinu.

HesecomocTtb. Bec Tena npm ycKOpeHHOM NogbEme 1 NaJeHUN.

CpaBHeHMe CUA TPeHMA NOKOA, KAYeHUA U CKONbXKEHUA.

Ycnosua paBHOBecuA TBEPAOro Tena. Buasl pasHoBecus.

YyeHu4vecKuli akcnepumeHm, nabopamopHele pabomel

N3yuyeHune aBukeHUA BpycKka NO HAKNOHHOM NAOCKOCTH.

NccnepoBaHue 3aBUCMMOCTU CUA YNPYroCTU, BO3HUKAKOLWMUX B MPYKUHE U PE3MHOBOM
obpasue, ot nx gedbopmaumu.

NccnepoBaHue ycnoBui paBHoBeCUA TBEPAOro Tena, MMEeKoLWEero oCb BpPaLeHuA.

Tema 3. 30KOHbI cCOXpaHeHUA 8 MEXAHUKe

Mmnynbc matepuanbHOM TOUKM (Tena), cMcTeMbl MaTepuasbHbIX ToYeK. Mmnyabc cunbl 1
U3MeHeHne MMNYbca Tena. 3aKoH COXpaHeHUA MMNynbca. PeakTuBHoOe ABUXKEHMe.

PaboTa cunbl. MoLWHOCTb CUAbI.

KnHeTnyecKkas aHeprva matepuanbHOM TOYKKU. Teopema 06 M3MEHEHWM KUHETUYECKOM
SHeprum.

MoTeHumanbHaa 3sHepruA. [loTeHUManbHaa 3Heprua ynpyro AebopPMUPOBAHHOM
NpPYy»XuHbl. MoTeHUMaNbHasa sHeprmua Tena 8613 NoBepPXHOCTU 3eMAu.

MoTeHUManbHble U HenoTeHUManbHble cuabl. CBA3b PaboTbl HEMOTEHLMANbHbLIX CUA C
M3MEHEHMEM MeXaHMYECKON 3Heprum cuctembl Ten. 3aKOH COXPAHEHWA MeXaHUYeCKoM
SHeprum.

Ynpyrue n Heynpyrme CTONIKHOBEHMUA.



TexHU4yecKkne yCcTpPOMCTBA M NpPAKTUYECKOe NPUMEHeHWe: BOAOMET, KONEP, MPYHKUHHbIN
NUCTONET, ABUKEHUE paKeT.

JdemoHcmpayuu

3aKOH COXpaHeHMA umnynbca.

PeakTuBHOE ABueHue.

Mepexon NOTEHUNANbHOM SHEPTUN B KNHETUYECKYIO M 06paTHO.

YueHuyecKull skcriepumeHm, nabopamopHele pabomel

MN3yyeHne abCONOTHO Heynpyroro ygapa C MNOMOLLbI ABYX OAMHAKOBbIX HUTAHbIX
MAATHMKOB.

NccnepoBaHue cBA3M paboTbl CUAIbI C M3MEHEHUMEM MEXAaHMYECKON 3HEeprum Tena Ha
npMmepe pacTAXKEeHMA Pe3NHOBOrO XKryTa.

Pasgen 3. MoneKkynapHaa ¢usmMKa n TepmoamHammKa

Tema 1. OcHOBbI MOEKYNAPHO-KUHemu4ecKoli meopuu

OCHOBHblE  MO/IOXKEHUA  MONEKYNAPHO-KMHETUYECKOM TEopuMM WU UX  OMbITHOE
obocHoBaHune. bpoyHoBckoe asuxeHue. Anddysma. Xapakrtep ABUKEHUS U B3aMMOAENCTBUSA
YyacTuy, Bewectsa. Moaenu CTpoeHuA ra3os, XUAKOCTEM N TBEPAbIX Ten U 06bACHEHME CBOMCTB
BELLeCTBA Ha OCHOBe 3TUX Mmogeneir. Macca u pasmepbl monekyn. Konnyectso BelecTsa.
MNocTtoaHHaa Asoragpo.

Tennosoe pasHoBecue. Temnepartypa un eé namepeHue. LLikana temnepatyp Lenbcua.

Mogenb naeanbHoro rasa. OCHOBHOE ypaBHEHWE MOJIEKYNIAPHO-KMHETUYECKON Teopuu
naeanbHoro rasa. A6CoNtOTHaA TemnepaTtypa Kak mepa cpefHed KUHETUYECKOM 3Heprum
TENJI0OBOro [ABWMKeHuA uYactuy, rasa. LWkana TemnepaTtyp KenbBuHA. [a30Bble 3aKOHbI.
YpaBHeHne MeHaeneesa—KnanepoHa. 3akoH [danbToHa. M3onpoueccbl B MAeanbHOM rase ¢
NOCTOAHHBLIM KOJIMYECTBOM BelecTBa. [padnyeckoe npeacraBaeHme N30nNpOLLECCOB: N30TEPMA,
nsoxopa, n3obapa.

TexHU4YecKne yCTPOMCTBA M NpaKTUYECKoe NpUMeHeHne: TepmomeTp, bapomeTp.

LHdemoHcmpayuu

OnbiTbl, [AOO0Ka3blBalOLWMNE AUCKPETHOE CTpoeHue BewecTBa, dotorpadum monekyn
OpraHUYecKnx coeanHeHNN.

OnbiTbl N0 AndPY3nM *KUAKOCTEN U ra3os.

Mogaenb 6pOyHOBCKOrO ABUMNKEHUA.

Mogenb onbiTa LUTepHa.

OnbITbl, AOKA3bIBAOLME CYLLECTBOBAHME MEKMONEKYNAPHOIO B3aMMOLENCTBUA.

Mogaenb, MANKCTPUPYIOLWAA NPUPOAY AAB/IEHWUA ra3a Ha CTEHKM cocyaa.

OnbITbl, UANIOCTPUPYIOLLME YPAaBHEHNE COCTOAHMA MAEa/IbHOrO ras3a, M3onpoLLecchbl.

YueHuuecKuli skcnepumeHm, nabopamopHsie pabomeol

OnpepeneHve Maccbl BO3Zyxa B KNACCHOM KOMHaTe Ha OCHOBE M3MepeHui 06bEma
KOMHaTbI, AaBAEHNA U TeMnepaTypbl BO34yXa B HEWN.

NccnepoBaHue 3aBUCUMOCTU MeX Ay MapameTpamu COCTOAHUA pa3perKeHHOoro rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepmoguHammnyeckaa cuctema. BHyTpeHHAA 3Heprua TepMOANHAMMUYECKON CUCTEMbI U
cnocobbl eé nameHeHumaA. Konnuectso tennoTtbl n pabota. BHyTpeHHAA sHeprna og4HOAaTOMHOrO



naeanbHoro rasa. Bwupgbl Tennonepepayn: TennoONPOBOAHOCTb, KOHBEKLMA, U3Ny4yeHMUe.
YaenoHaa Ten10éMKOCTb BewwecTsa. Konmnyectso TennoTbl Npu Tensnonepegaye.

MoHatTne o6 agmabatHom npouecce. lNepBbli 3aKOH TepMOAMHAMUKK. [pumeHeHue
nepBOro 3aKoHa TeEPMOANHAMUKK K nsonpoueccam. Npadumyeckaa nHTepnpetayma paboTbl rasa.

BTopoi 3aKkoH TepmoanHaMMKKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble MalunHbI. MpPUHLKNLI AEACTBUA TENNOBbIX MalWH. Mpeobpa3oBaHMA IHEPTUM
B TeNnN0BbIX MalWmnHax. KoaddpuumeHT nonesHoro geincTemA TeNa0BOM MalnHbl. Linkn KapHo u
ero KoapdMUNEHT NONE3HOro AeNCTBUA. DKoNOrMYeckne Npobiembl TENNOSHEPTETUKM.

TexHUYecKne YCTPOMCTBA WM MNpPAKTMYECKOEe MNPUMEHEHMe: [ABuraTeNb BHYTPEHHEro
CropaHus, 6bITOBOM XON04UIbHUK, KOHOULMOHEP.

JemoHcmpayuu

N3meHeHMe BHYTPEHHEW 3HEPruu Tena Npu CoBepleHWn paboTbl: BblAET NPOOKM M3
OYyTbIIKM NoA, AEeMCTBMEM CXKATOro BO3A4yxXa, HarpeBaHue adupa B NAaTyHHON Tpybke nyTém
TpeHua (BMAeoAeMOHCTPaLMA).

N3meHeHMe BHYTpeHHEeN sHeprum (TemnepaTypbl) Tena Npu Tenaonepesayde.

OnbIT N0 agMabaTHOMY pacLIMpeHUto BO3ayXa (ONbIT C BO3AYLHbIM OTHUBOM).

Mogaenn napoBon TypbuHbI, ABUTraTeNss BHYTPEHHErO CrOPaHNsA, PEaKTUBHOIO ABUraTens.

YyeHuyvecKuli akcnepumeHm, nabopamopHele pabomel

N3mepeHne yaenbHoM TENIOEMKOCTH.

Tema 3. AepecamHble cocmosHuA eewjecmeaa. daszoeble nepexoodsbl

Mapoobpa3oBaHne U KoHAeHcauua. WMcnapeHue U KuneHue. ABGcCoNOTHas U
OTHOCUTENbHAA BNAXKHOCTb BO3AyXa. HacblweHHbIM nap. YaenbHaa Teniota napoobpasoBaHus.
3aBMCUMMOCTb TEMMNEPATYPbI KUMEHMA OT AABAEHUA.

Teépaoe Teno. Kpucrtannmyeckme n amopoHble Tena. AHM30TPONUA CBOMCTB KPUCTAN/OB.
Kuakme Kpuctannbl. CoBpemeHHble matepuansl. MNnaBneHne n Kpuctannmsauma. YaenbHas
TennoTa nnasnenuna. Cybanmmauma.

YpaBHeHWe TensoBoro 6anaHca.

TexHUYecKkne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHME: TUIPOMETP W MNCUXPOMETP,
Ka/JIopUMeTp, TEXHOJIOTUW  MONYYEHUS COBPEMEHHbIX MaTepuanoB, B TOM  4ucne
HaHOMaTepManoB, U HAHOTEXHOIOTUN.

LemoHcmpayuu

CBOMCTBA HACbIWEHHbIX MAPOB.

KuneHune npm NOHUMKEHHOM AaBAEHUMN.

Cnocobbl M3MmepeHmna BIAXKHOCTMU.

HabnogeHue HarpeBaHMA 1 N1aBNeHMA KPUCTAIZIMYECKOrO BELLECTBa.

JeMoHCcTpauna KpucTannos.

YueHuuecKuli skcnepumeHm, nabopamopHsie pabomeol

N3mepeHne OTHOCUTENbHOWN BNAXKHOCTM BO3AyXa.

Paspen 4. dneKTpoguHamMmuKa
Tema 1. dnekmpocmamuKa
dneKkTpU3auma Ten. InekTpuyeckuh 3apag. [Ba BMAQ 3INEKTPUYECKUX 3apAgoB.
MpOBOAHMKK, ONINEKTPUKN U NONYNPOBOAHUKN. 3aKOH COXPaHEHUA 3/IEKTPUYECKOro 3apaaa.



Bsaumopenctene 3apaposB. 3akoH KynoHa. ToueyHbI  3INEKTpUYEeCKUi  3apAaa.
dneKkTpunyeckoe nose. HanpaAXEHHOCTb 3aneKkTpuyeckoro nond. [puHUMN cynepno3nunm
3NEeKTPUYECKUX nonei. IMHUM HanPAXKEHHOCTU NEKTPUYECKOTO NoNA.

Pabota cun aneKktpocTtatnyeckoro nons. [oteHuman. Pa3HOCTb NOTEHLManNos.
MPOBOAHMKU U ANINEKTPUKU B INIEKTPOCTATUYECKOM nosie. [InaneKkTpuyeckasa NpoHULLaeMOoCTb.

JNEeKTPOEMKOCTb. KoHAeHcaTop. IDNeKTPOEMKOCTb MAOCKOro KOoHAeHcaTopa. JHeprusa
3apAXKEHHOro KoHAeHcaTopa.

TexHUYecKkne yCTpoOMCTBA WM NpPAKTUYECKOE NPUMEHEHMEe: 3/1IeKTPOCKOM, 3/1eKTPOMETp,
3NEeKTPOCTATMYECKAA 3aLLMTA, 3a3eM/IeEHNE 31eKTPonprubopoBs, KOHAEHCATOP, KOMMPOBAJIbHbIN
annapar, CTPYMHbIA NpUHTEp.

JemoHcmpayuu

YCTPOMCTBO U NPUHLMN AEUCTBUA INEKTPOMETPA.

B3anmopenctene HaaNeKTPM30BAHHLIX Te.

dneKTpuYeckoe nose 3apsarKeHHbIX Ten.

lMpOBOAHMKU B 31EKTPOCTAaTUUECKOM MOe.

dNeKTpoCcTaTUYeCcKan 3awmra.

AV3NeKTPUKKN B INEeKTPOCTaTUYECKOM nose.

3aBUCMMOCTb  3/IEKTPOEMKOCTM MAOCKOrO0 KOHZEeHcaTtopa OT NAoWaAu MAacTuH,
PacCTOAHMA MeXAY HUMWU N ANINEKTPUYECKOM NPOHMULLAEMOCTH.

DHeprua 3apaAXeHHOoro KoHAeHcaTopa.

YueHuuecKuli skcnepumeHm, nabopamopHsie pabomeoi

N3mepeHune 3n1eKTpOEMKOCTN KoHAEeHcaTopa.

Tema 2. [TocmosaHHbIl 3nekmpuyveckuii moK. ToKU 8 pa3nuyHbIx cpedax

INeKTPUYECKNn TOK. YCNOBUA CyLLECTBOBAHUA 3NEKTPUYECKOro TOKa. MCTOYHMKKM TOKa.
Cuna ToKa. MoCTOAHHbIN TOK.

HanpsaxeHune. 3akoH Oma gna y4yacTka uenu.

dneKTpuyeckoe conpoTtusaeHme. YaenbHoe conpoTueaeHne BelecTBa.
MNocnepoBaTenbHOe, NapannesnbHOe, CMeLlaHHOe coeAnHeHe NPoOBOAHUNKOB.

PaboTa anekTpuyeckoro ToKka. 3akoH [xoyna—/leHua. MOWHOCTb 3/1EKTPUYECKOTO TOKa.

SNeKTPOABUKYLLLAA CUNA U BHYTPEHHee CONPOTUBIEHNEe UCTOYHUKA TOKa. 3akoH Oma anA
NOJIHOM (3aMKHYTOI) aneKTpuYeckom Lenn. KopoTkoe 3amblKaHMe.

DNIeKTPOHHaA MPOBOAMMOCTb TBEPAbIX METannoB. 3aBUCMMOCTb COMPOTUBAEHUA
MeTannoB oT TemnepaTypbl. CBEpXNPOBOANMOCTb.

INeKTPUYECKMn TOK B BaKyyme. CBOMCTBA 3N1EKTPOHHbIX MYYKOB.

MonynpoBogHuKU. CobBCTBEHHAA WM MNpPMMeCcHas NPOBOAMMOCTb MOAYNPOBOAHMKOB.
CeolicTBa p—n-nepexoaa. MoaynpoBoagHMKOBbIE NPUBOPbI.

JNeKTPUYECKMn TOK B PACTBOPAX M paCniaBax 3/1eKTPOJIUTOB. DNEKTPO/IUTUYECKAA
auccoumauma. INeKTponus.

JNeKTPUYEeCKMin TOoK B rasax. CamocToATeNbHbIA U HECAMOCTOATENbHbIM pa3pas. MonHuA.
Mna3sma.

TexHUYecKne yCTPOMCTBA M MNpPaAKTUYECKOe NPUMEHEHWE: amMnepmMeTp, BOJIbTMETP,
peocTaT, MCTOYHMKM TOKA, 3/1EeKTpOoHarpeBaTenbHble nNpubopbl, 3N1EKTPOOCBETUTE/IbHbIE



npubopbl, TEPMOMETP CONPOTUB/EHMUA, BAKYYMHbIA AMOA, TepMUCTOPbl U GOTOPE3UCTOPSI,
NnosynpoBOAHMKOBbIM ANOA, ra/ibBaHUKA.

JdemoHcmpayuu

N3mepeHune cuibl TOKA M HaMpAXKEeHUA.

3aBMCUMOCTb CONPOTUBAEHUA UUANHAPUYECKUX MPOBOAHWMKOB OT AJWHbI, naowaaum
nonepeyHoro ce4eHnsa n matepmana.

CmewaHHoe coeguHeHne NPOBOAHUKOB.

Mpamoe mnamepeHne 3n1eKTpPoaABMKYLWen cunbl. KOpoTKoe 3amblKaHMe rasibBaHUYeCKOro
3/IeMEHTA U OLUEHKa BHYTPEHHEro CONMPOTUBEHMA.

3aBMCMMOCTb CONPOTMBAEHMA METANN0B OT TeEMNepaTypbl.

MpoBOANMOCTb 3NEKTPOJINTOB.

NckpoBoi pa3pag u NpoBoAUMOCTb BO34yXa.

OAHOCTOPOHHAA NPOBOAMMOCTb AMOAA.

YueHu4vecKuli akcnepumeHm, nabopamopHelie pabomel

N3yyeHMe cmellaHHOro coeguHeHUA Pe3ncTopos.

MN3mepeHne INEKTPOABMKYLLEM CUAbl  UCTOYHMKA TOKa W ero  BHYTPEHHero
COMPOTMBIEHMA.

HabntogeHue anektponusa.

MexnpeameTtHble CBA3U

N3yyeHne Kypca ¢u3MKM 6GasoBoro ypoBHA B 10 Knacce oOcCyLLECTBAAETCA C YY4ETOM
coAeprKaTesbHbIX MeXNnpegMeTHbIX CBA3eM C KypcaMu maTemMaTuKku, 6buonormm, Xxummum,
reorpadmn n TEXHONOTUMN.

MexcrnpedmemHsie MOHAMUA, CBA3aHHbIE C M3yYeHUWeM METOAO0B Hay4YHOro MO3HaHMUA:
ABNEHMEe, HayyHbl $aKT, rmnotesa, ¢u3Myeckasa BeNMYMHA, 3aKOH, Teopwus, HabalogeHue,
9KCNepuMeHT, MoOAeNnpoBaHNe, Mogenb, U3MepeHune.

MamemamuKa: pelleHne CUCTEMbl YpPaBHEHWM, AWHeNHaa ¢yHKumuA, napabona,
runep6ona, nx rpadmkn 1 cBOMCTBA, TPUrOHOMETPUYECKME PYHKLMU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHreHc, OCHOBHOEe TPUTrOHOMETPUYECKOe TOXAECTBO, BEKTOPbl M MX MPOEKLUU Ha OcH
KOOPAMHAT, CNOXKEHME BEKTOPOB.

buosnozusa: mexaHU4eckoe ABUXKEHUE B XUBOM npuposae, amddysuma, ocmoc, TenioobmeH
YKMBbIX OPraHM3MoB (BUAbI Tensonepeaayn, TeN10BOe PaBHOBECUE), IEKTPUYECKME ABNEHMA B
*KMBOM Npupoae.

Xumus: AUCKpeTHOe CTpOeHMe BeLLecTBa, CTPOeHMe aTOMOB U MOIEeKY/, MO/b BELLEeCTBa,
MO/IAPHAA Macca, TennoBble CBOMCTBA TBEPAbIX Tes, KUAKOCTEM U ra3oB, 3/EKTPUYECKue
CBOMCTBA METANN0B, 3N1EKTPONTUYECKAA AMCCOLMALMA, FAIbBAHMKA.

leoepagpua: BnaxXHOCTb BO34yxa, BETpbl, bBapomeTp, TepmomeTp.

TexHoso2uA: NnpeobpaszoBaHUe ABUKEHUM C UCMOIb30BAHMEM MEXAHU3MOB, YYET TPEHUA
B TEXHWKE, NOALIMMHUKN, UCNOb30BAHNE 3aKOHA COXPaHEHWA MMMY/bCa B TEXHUKe (pakeTa,
BOLOMET W Apyrue), [ABUraTeNb BHYTPEHHEro CcropaHuA, napoBas TypbuHa, 6biToBOM
XON0ANNBHUK, KOHANLMOHEDP, TEXHONOTMK MONYYEeHUA COBPEMEHHbIX MaTepunanos, B TOM Yncne
HaHOMATepManoB, W  HAHOTEXHONOIrMKM,  3JEeKTPOCTaTUYeCKaa  3alWumTa,  3a3emseHue
anekTponpmMbopoB, KCEPOKC, CTPYMHbIA NPUHTEP, 3NeKTpoHarpeBaTesibHble NpUBOopbI,
3NEeKTPOOCBETUTENbHbBIE NPUOOPDI, FAIbBaHMKA.



11 KNACC

Paspen 4. dneKkTtpoguHamuKa

Tema 3. MazHUmMHoe nose. 31eKMPOMA2HUMHAA UHOYKYUSA

MocToAHHbIE MarHUTbl. B3aMmopgencrBume NOCTOAHHbLIX MarHUTOB. MarHuTHOe none.
BekTop MarHUTHOM MHAYKUMKU. TTPUHLMN Cynepno3numMm MarHUTHbIX noaen. JIMHUNM MarHUTHOM
MHAYKUMW. KapTUHA NIMHUIN MarHUTHOM MHAYKLWKW NONA NOCTOAHHbIX MAarHUTOB.

MarHuTHoe none NPOBOAHMKA C TOKOM. KapTWUHA SIMHUMA WMHAYKUMW MArHUTHOTO MNoAns
OJIMHHOIO NPAMOro NPOBOAHWKA M 3aMKHYTOrO KOJIbLLeBOro NPOBOAHMKA, KAaTYLIKN C TOKOM.
OnbIT dpcTeaa. Bsaumoaencresme NnpoBOAHUKOB C TOKOM.

Cuna Amnepa, eé moaynb U Hanpas/sieHue.

Cuna JlopeHua, eé moaynb W HanpasneHuwe. [BUXKEHWEe 3apAKeHHOW 4acTuupl B
OAHOPOAHOM MarHUTHOM none. PaboTa cunbl JlopeHua.

flBneHne 3NeKTPOMArHUTHOM WHAYKUMWU. T[1OTOK BEKTOpPa MArHUTHOW WHAYKLUMW.
INEeKTPOABMKYLLAA CUNA MHAYKLMN. 3aKOH 3/IEKTPOMArHUTHOM MHAYKUMK Papages.

BuxpeBoe 3nekTpuyeckoe nose. INeKTPOABMNKYLLAA CUNA WUHAYKUUW B MPOBOAHUKE,
ABUXKYLLEMCA NOCTynaTe/NbHO B OA4HOPOAHOM MarHUTHOM Mone.

Mpasuno JSleHua.

NHAYKTUBHOCTb. AABAEHNE CaMONHAYKUUW. DNEKTPOABMKYLLAA CUAa CAMOUHAYKLUMUN.

DHeprua MarHUTHONO NOA KaTyLUKM C TOKOM.

DNeKTpomarHMTHoe none.

TexHuYeckne YyCTPOMCTBA M NpaKTUYECKOe MPUMEHEHME: MOCTOSAHHbIE MarHUTbl,
9N1EKTPOMArHUTbl, 3NEeKTPOABUraTesib, YCKOPUTEIN 3NeMEeHTapPHbIX YacTul, WHAYKUWMOHHAA
neyso.

JemoHcmpayuu

OnbIT OpcTeqa.

OTKNOHEeHMe 31EeKTPOHHOTO NMy4YKa MarHUTHbIM NOAEM.

JIMHUN NHAYKUMN MAarHUTHOTO NOAA.

B3anmopencrene AByx NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ewnctene cmunbl JlTopeHUa Ha MOHbI SINEKTPOAUTA.

ABNeHne 3NeKTPOMArHUTHOM UHAYKUNN.

Mpasuno fleHua.

3aBUCUMOCTb 3NEKTPOABUMNKYLLEN CUbI UHAYKLMUN OT CKOPOCTU M3MEHEHUA MArHUTHOIO
noToKa.

ABneHne camonHAyKLUUN.

YueHuyecKul skcriepumeHm, nabopamopHele pabomel

N3yyeHMe MarHUTHOroO NOJA KaTYLKN C TOKOM.

NccnepoBaHne fencTBuA NOCTOAHHOIO MarHUTa Ha PamKy C TOKOM.

NccnepoBaHue ABNEHUA 9NEKTPOMATHUTHON MHAYKLUMN.

Paspen 5. KonebaHua v BosHbI



Tema 1. MexaHu4YecKue U 31eKmpomMa2HUMHble KonebaHus

KonebaTtenbHaa cuctema. CBobogHble MexaHuyeckume KonebaHuA. [apmoHUYecKkue
kKonebaHua. [llepuon, 4actota, amnamtyga W ¢dasa KonebaHwuit. [IPYKUHHbIA  MAATHUK.
MaTemaTM4YecKnin MaaTHWUK. YpaBHEHME FapMOHUYECKMUX KonebaHwin. MNpesBpalieHne sHeprum
NPV rAPMOHUYECKUX KonebaHUAX.

KonebatenbHbii KOHTYp. CBOOGOAHbIE 3NEKTPOMArHUTHble KosiebaHuAa B MAEeaNlbHOM
KonebaTeNlbHOM KOHType. AHaNorMa MeXAy MEeXaHUYEeCKUMU U 31EKTPOMArHUTHbIMU
KonebaHuamu. dopmyna TomcoHa. 3aKOH COXPaHEHMA SHEPTUM B UaeabHOM KonebaTenbHOM
KOHTYype.

MpeacTaBneHme o 3aTyxatowmx KonebaHmax. BbiHyKAEHHbIe MexaHu4Yeckne KonebaHms.
Pe3oHaHC. BbIHY»KXAeHHble 3/1eKTPOMarHuTHble KonebaHus.

MepemeHHbIN TOK. CMHYCcOMAANbHbIA NepemeHHbIM ToK. MOLWHOCTb NepeMeHHOro TOoKa.
AMNANTYOQHOE N AENCTBYIOLLEE 3HAYEHUE CUJIbl TOKA M HAaNpPAXKEHUA.

TpaHcdopmatop. MpomssoacTBo, nepegayvya u notpebneHve 3NEeKTPUYECKOM IHEPrumn.
JKoNornyeckMe pPUCKM NpU  MNPOU3BOACTBE 3I/EKTPO3Heprun. KynbTypa MCNONb30BaHUA
3N1eKTPO3HEPrMM B NOBCEAHEBHOM KU3HW.

TexHMYecKkne YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHME: 3SNEeKTPUYECKUN 3BOHOK,
reHepaTop NepeMeHHOro ToKa, IMHUKU 31eKTponepesay.

JemoHcmpayuu

NccneposaHue napameTpos  KonebaTenbHOM cUCTEMDbI (NPYyXUHHBIN nnn
MaTeMaTUYECKUIN MAATHUK).

HabnioaeHune 3atyxatowmx konebaHummn.

NccnepoBaHMe CBOMCTB BbIHYKAEHHbIX KOiebaHUN.

HabntogeHune pesoHaHca.

CBobOAHbIE 31EKTPOMArHUTHbIE KoNebaHus.

Ocumnnorpammbl  (3aBUCMMOCTM CUAbI TOKA W HanNpsKeHMA OT BpemeHu) anAa
3/IEKTPOMArHUTHbIX KOoNebaHUN.

Pe3oHaHC npu nocnenoBaTeNbHOM COEAMHEHUWN PE3UCTOPA, KaTyLWKU UHAYKTUBHOCTU U
KOHAEeHcaTopa.

Mogaenb NMHUKM aneKTponepeaayn.

YueHuyecKul skcrniepumeHm, nabopamopHele pabomel

WccnepoBaHue 3aBUCMMOCTM Nepuoaa manbix KonebaHuii rpysa Ha HUTU OT AJIMHbI HUTU
N Maccbl rpysa.

NccnepoBaHMe nepemMeHHOro TOKa B UenNn M3 NnocnefoBaTefibHO COeaMHEHHbIX
KOHAEHCaTopa, KaTyLWKK U pe3nctopa.

Tema 2. MexaHu4ecKue u 31eKmpomMaz2HUMHbIe 80/1HbI

MexaHu4ecKne BOJ/IHbI, YCNOBUA pacnpocTpaHeHusa. Mepuog. CKOpOCTb pacnpocTpaHeHmA
W AANHA BOAHbI. [lonepeyHble W NpoaonbHble BOAHbI. WHTepdepeHuma u  audpakuma
MeXaHUYECKUX BOJH.

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

INEeKTPOMarHUTHble BOJIHbI. YC/NIOBMA W3yY4EeHUA SNEKTPOMArHUTHbIX BOH. B3avmHas
opueHTauns sektopos E, B, V B anekTpomarHMtHo BoaHe. CBOMCTBA 31€KTPOMArHUTHbIX BOJIH:



OoTpaXkeHue, npenomneHwe, nonAapusauma, agudpakumsa, uHTepdpepeHumna. CKopocTb
3N1eKTPOMArHUTHbIX BOJIH.

LLIkana sneKTpOMarHUTHbIX BOJIH. MPUMEHEHNE INEKTPOMArHUTHbBIX BOJIH B TEXHUKE U
ObITy.

MpuHLUMNbI PagnMoCBA3M U TenesmaeHna. Pagnonokaums.

dneKTpoMarHMTHoOe 3arpA3HeHne OKpyKatowen cpeapl.

TexHUYecKkne yCcTpoOMCTBa U MPAKTUYECKOE MPUMEHEHMEe: My3blKa/ibHble WHCTPYMEHTDI,
YyNIbTPA3BYKOBAA AMArHOCTMKA B TEXHUKE U MeAuuMHe, pajap, PasvonNpUEMHUK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb.

JdemoHcmpayuu

O6pa3oBaHWe 1 pacnpocTpaHeHWe NoNepeYHbIX U NPOAOAbHbIX BOJH.

Konebntouieecs Teno Kak MCTOYHUK 3BYKa.

HabntogeHue oTpaXkeHna n NpesioMNeHnA MeXaHUYeCKMX BOJTH.

HabntogeHue nHtepdepeHumn n andpakumm mexaHM4eckmx BOJH.

3BYKOBOM pe30HaHC.

HabniogeHne cBA3M TPOMKOCTM 3BYKA M BbICOTbI TOHA C aMMIUTYAOM WM 4acTOTOM
KonebaHui.

MccnepoBaHMe  CBOMCTB  3/IEKTPOMArHWUTHbLIX  BOJIH:  OTPaeHWe, Npenom/eHue,
nonapusauma, andpakuma, nHTepdepeHums.

Tema 3. Onmuka

FeomeTpuyeckaa onTuKa. lpAMoOnAMHENHOe pacnpocTpaHeHWe cBeTa B OAHOPOAHOM
cpege. Jlyy cseTa. To4eyHblI UCTOYHMK CBETA.

OTpa)keHune cBeTa. 3aKOHbl OTpakeHuAa cBeTa. lNocTpoeHne M306paKeHWi B MIOCKOM
3epkane.

MpenomneHve cBeTa. 3aKOHbl NpenomaeHuMa cBeTa. ABCONIOTHbIM MNOKasaTesb
npenomnenua. MNonHoe BHyTpeHHee oTparkeHue. MpeaenbHblt Yron MNOAHOIO0 BHYTPEHHEro
OTpakeHuA.

Oucnepcus ceeTta. CAoXHbIM cocTaB benoro ceeTa. LigerT.

Cobupatowme w paccevBatowme JUH3bl. TOHKAA /NMH3a. DOKycHOe paccToaHue W
ONTMYECKAA CUNA TOHKOW NINH3bI. ocTpoeHMe M306parkeHnit B cCOBMpPatoLwmx U paccenBatoLLmMx
NnH3ax. Popmyna TOHKOM INH3bI. YBENIYeHne, AaBaemoe IMH30MN.

Mpeaensl NPUMEHUMOCTM reOMeTPUYECKON ONTUKM.

BonHoBaa ontuka. WHTepdepeHuma ceeta. KorepeHTHble WCTOYHWMKK. YCNoBMA
HabtoAEHMA MAKCUMMYMOB U MMHUMYMOB B MHTEPdEPEHLMOHHON KapTUHE OT ABYX CUHGDA3HbIX
KOrepeHTHbIX MCTOYHMKOB.

Ondpakuma cBeta. [OudpakumoHHaa pelweéTka. Ycnosue HabnwaeHUa rnasHbIX
MaKCMMYMOB NP1 NageHNn MOHOXPOMATUYECKOrO CBETa HA ANDPAKLMOHHYIO PELUETKY.

Monapusayma ceeTa.

TexHUYecKkne yCcTpOMCTBA M NpPaKTMYECKoe MNpUMeEHeHWe: O4YKW, nyna, ¢otoannapart,
NPOEKLMOHHbIA annapat, MMWKPOCKOM, TesecKon, BOJIOKOHHAA ONTMKa, AUbpPaKLMOHHAA
pelwwéTKa, nonapouna,.

LemoHcmpayuu



MpamonuHelrHoe pacnpocTpaHeHue, OTParkeHue WU npenomneHue ceeta. OnTuyeckme
npubopbl.

MonHoe BHyTpeHHee oTparkeHne. Moaenb CBETOBOAA.

NccnepoBaHue CBOMCTB M306paXKeHUIN B INH3aX.

Mogaenun mMKpockona, Teneckona.

HabntogeHue nHtepdepeHumn ceeTa.

HabnogeHune gudpakumm ceeta.

HabntoaeHne aucnepcun ceeta.

MonyyeHne cneKkTpa ¢ NOMOLLbIO MPU3MbI.

MonyyeHune cnekTpa c NOMOLLbO ANDPAKLUUOHHOM PELLETKMN.

HabnioaeHue nonapusaumm ceeTa.

YueHuyvecKuli akcnepumeHm, nabopamopHslie pabomel

MN3mepeHne noKasaTena NnpenomMaeHns cTekna.

NccnepoBaHme CBOICTB M306paXKeHU B INH3AX.

HabntoaeHne aucnepcun ceeta.

Paspen 6. OCHOBbI cCneuuanbHOU TEOPUUN OTHOCUTE/IbLHOCTU
lPaHULbI MPUMEHMMOCTM KacCMYECKOM MexaHWKK. [ocTynatbl cneuuanbHOn Teopuun
OTHOCUTENbHOCTU: WHBAPMAHTHOCTb MOAYNA CKOPOCTM CBeTa B BaKyyme, MNpuUHUMN
OTHOCUTENbHOCTU DUHLUTENHA.
OTHOCUTENBHOCTb O4HOBPEMEHHOCTU. 3aMeaeHME BPEMEHN U COKPALLEHME A/NHDI.
dHeprma n UMNybC PeNATUBUCTCKOM YacTULbl.
CBA3b MacCCbl C SHEPrUEn U UMMNY/IbCOM PENATUBUCTCKON YacTULbl. IHEPTUS NOKOSA.

Paspen 7. KsaHTOoBas pusmka

Tema 1. 3nemeHMbl KBAHMOBOU ONMUKU

®oTOHbI. Popmyna MnaHKa €BA3KM 3Heprum GoToHA C ero YacToTOM. DHEPrna U MMNybC
¢doToHa.

OTKkpblTMe u uccnegoBaHne ¢oTtoadpdekta. Onbitbl A. [. CTonetoBa. 3aKoHbI
doToaddeKTa. YpaBHeHMe ditHWTENHA ana ¢oToaddeKTa. «KpacHana rpaHuLa» potoaddekTa.

DasneHune cseta. OnbiTbl . H. Jlebeaesa.

Xvmunyeckoe aencrene ceeTa.

TexHUYecKkne yCTPOMCTBA M NpaKTUYeckoe npumeHeHue: GoToanemeHT, GOTOAATUMK,
conHeYHasn batapesn, ceeToAMOA.

LHdemoHcmpayuu

doTo3dPdeKT Ha YCTAaHOBKE C LMHKOBOM NAACTUHOM.

NccnepoBaHMe 3aKOHOB BHelHero ¢oToaddekTa.

Cesetogunoga.

ConHeyHas b6aTtapes.

Tema 2. CmpoeHue amoma

Mogenb atoma TomcoHa. OnbITbl Pesepdopaa no pacceaHuto o -4actuu,. MNnaHeTapHas
mozenb atoma. Moctynatel bopa. U3nyuyeHne u nornoweHne GoToHOB NpU Nepexoae aTtoma C



OAHOr0 YPOBHA 3HEPrMm Ha Apyron. Buapl cnektposB. CnekTp YypOBHEW 3Heprun atoma
BOAOpOAA.

BonHoBble cBOMCTBA YacTuL, BonHbl ae bpoinna. KopnycKynapHO-BOIHOBOM Ayanin3m.

CnoHTaHHOE 1 BbIHYXAEHHOE U3NTyYeHune.

TexHUYyeckne YyCTPOMCTBA M NPAKTUYECKOe MNPUMEHEHMEe: CNeKTpanbHblA aHanu3
(cnekTpockon), nasep, KBAHTOBbI KOMMbLOTEP.

LHemoHcmpayuu

Mogenb onbiTa Pesepdopaa.

OnpeaeneHve ANVHbI BOJIHbI 1a3epa.

HabntogeHne NMHENYaTbiX CNEKTPOB U3TyYEHMUS.

Naszep.

YueHu4vecKuli akcnepumeHm, nabopamopHelie pabomel

HabnioaeHne AMHen4aToro cnekTpa.

Tema 3. AmomHoe sdpo

JKcnepuMeHTbl, A0KasblBatoLwme CNOXHOCTb CTpoeHuA agpa. OTKpbITHE
pagnoakTMsHoctn. OnbiTbl Pesepdopsa no onpegeneHuio CcoctaBa  PagvoOaKTUBHOIO
nsnyyeHuna. Ceoincrea anbda-, beta-, ramma-nsnydyeHus. BamaHme pagmoakTMBHOCTU Ha KUBbIE
OpraHn3Mmbl.

OTKpbITME MPOTOHA M HeWTpoHa. HyknoHHaa mogenb agapa [elizeHbepra—MBaHeHKoO.
3apag agpa. Maccosoe uncno agpa. U3otonel.

Anbda-pacnag. dNeKTPOHHbIA M NO3UTPOHHbLIN BeTa-pacnag. Namma-usnydeHue. 3aKoH
pPaAvOaKTMBHOIO pacnaja.

3Heprua cBA3M HYKNOHOB B Agpe. AaepHble cuabl. edeKT maccbl agpa.

AnepHoble peakunun. leneHne u cuHTE3 Aaep.

ApepHboIn peakTop. TepmosaepHbin cuHTe3. [pobnembl M NepcnekTMBbl ALEPHOM
3HEepreTMKM. IKONOTUYECKME acneKTbl A4EePHOM SHEPTETUKM.

dnemeHTapHble YacTuubl. OTKPbITUE NO3UTPOHA.

MeToabl HabntoAEHUA U PErnCTPALMM SNEMEHTAPHbIX HYACTULL,.

dyHOameHTa/ilbHble B3aUMOAeNCTBMA. EAMHCTBO GM3NYECKON KapTUHBbI MUpa.

TexHWYecKne ycTPOMCTBA M NPAKTUYECKOe NPUMEHEHMWe: A03MMeTP, Kamepa BunbcoHa,
ANEepPHbIN peakTop, aToMHaa bomba.

LemoHcmpayuu

CUYETUMK MOHU3NPYIOLLMX YaACTULL,.

YueHuuecKuli skcnepumeHm, nabopamopHsie pabomeoi

NccnepoBaHue TpeKos YacTul, (mo rotosbiMm potorpaduam).

Paspen 8. dnemeHTbl aCTPOHOMMUU U ACTPOPU3UKMU

JTanbl pPa3BUTMA acTpOHOMWUU. [IpuUKNagHOE U MUPOBO33PEHYECKOE 3Ha4YeHue
ACTPOHOMMUMU,

Bua 38é3aHoro Heba. Co3esgmsa, ApKMe 3B8€34bl, NAHETbI, UX BUANMOE ABUKEHUE.

ConHeyHasa cuctema.

ConHue. ConHe4yHaa aKTMBHOCTb. MUCTOYHMK 3Heprmm ConHua w 3BE34. 3BE3abl, WX
OCHOBHbIE XapPaKTEPUCTUKU. [uarpamma «CNeKTpanbHbI KAacCc — CBETUMOCTb». 3BE3apl



rnaBHOW MocaeaoBaTeNbHOCTU. 3aBUCMMOCTb «Macca — CBETMMOCTb» AnA 3BE3[, TNaBHOM
nocnenoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. CoBpemeHHble npeacTtaBAeHna o
nponcxoxaeHnm n apontoumm ConHua 1 38€34. ITanbl })KU3HM 3BE3A.

MneuHbi MyTb — Hawa ManakTuKa. MonoxkeHne n asuxkeHme ConHua B Nanaktmke. Tunol
raniaktuk. Paguoranaktukm n kBasapbl. Y€pHble Ablpbl B A4PaAX rafiakTUK.

BceneHHas. PacwwupeHune BceneHHol. 3akoH Xab6na. PasberaHuwe ranaktuk. Teopwus
bonbworo B3pbiBa. PeIMKTOBOE U3NyyYeHue.

MacwTabHas cTpyKTypa BceneHHoi. MeTaranaktuka.

HepelwéHHble npobaembl aCTPOHOMUM.

YueHuyeckue HabnwooeHus

HabntogeHna HeBOOPYKEHHBIM F1a30M C MCNOb30BAaHMEM KOMMbIOTEPHbIX NPUNOKEHUIN
ANA onpeaeneHna NONOKeHUA HebeCHbIX 06 bEKTOB HA KOHKPETHYIO AaTy: OCHOBHblE CO3BE34MA
CeBepHOro noaywapua u apkue 3sésapl.

Habnoaernuna B Teneckon JlyHbl, nhaHeT, MaeyHoro MNyTu.

O6o06watouiee noBTOpeHUe

Ponb $U3MKM M aCTPOHOMWM B 3IKOHOMMUYECKOM, TEXHONOTMYECKOW, COLMANbHOWN U
3TMYecKon cdepax AeATeNbHOCTM YesIOBEKa, POJib U MECTO PU3IMKM U acTPOHOMUM B
COBPEMEHHOM HAy4yHOW KapTMHE MWpa, pPoab ¢u3Myeckon Teopunm B GOPMMPOBAHUMU
npeactaB/ieHnit 0 GU3MYECKoM KapTUHE Mupa, MecTo GU3NYECKOM KapTUHbI MuUpa B obluem
pAAY COBPEMEHHbIX eCTECTBEHHO-HAYYHbIX NpeACTaBAeHN O Npupoae.

MexnpeameTHble CBA3U

N3yyeHne Kypca ¢u3MKM 6GasoBoro ypoBHA B 11 Knacce ocCyLlecTBAAETCA C YY4ETOM
coAeprKaTenbHbIX MeXNpegMeTHbIX CBf3elM C KypcaMu MaTeMaTuKu, OMOoNormm, Xumuu,
reorpadum n TEXHOJIOTUMN.

MexcrnpedmemHsie MOHAMUSA, CBA3aHHbIE C M3yYeHWEeM METOAO0B Hay4YHOro MO3HaHUA:
ABNEHMEe, HayyHbl $aKT, rmnotesa, ¢u3Myeckasa BeNMYMHA, 3aKOH, Teopwusa, HabalogeHue,
9KCNepUMEHT, MOAENNPOBaHNE, MOAENb, U3MEpPEHUe.

MamemamuKa: pelweHne CUCTEMbl YPaBHEHUN, TPUTOHOMETPUYECKME YHKLMU: CUHYC,
KOCUHYC, TaHreHC, KOTAHreHC, OCHOBHOE TPUIrOHOMETPUYECKOe TOXAEeCTBO, BEKTOpPbl U WX
NPOEeKLMN Ha OCU KOOPAWMHAT, C/IOXKEHME BEKTOPOB, MPOU3BOAHbIE 31eMeHTapHbIX GYHKUUMN,
NPU3HaKM Nog06u1A TPeyronbHUKOB, onpeaeneHme NAoLwaam NAockux ¢puryp n obbvéma Ten.

buosnozusa: anekTpuyeckne fABNEHUA B XKUBOW Npupoae, KonebaTenbHble ABUNKEHUA B
KMBOM Npupoae, ONTUYECKME ABNEHUA B XUBOW Npupoge, AEUCTBME paanaunM Ha KUBble
OpraHU3Mbl.

Xumus: CcTpoeHue aTOMOB W MOJIEKY/, KPUCTa//IMYECKaa CTPYKTypa TBEpAbIX Ten,
MeXaHW3Mbl 06Pa30BaHNA KPUCTANI/IMYECKON PELLETKM, CNEKTPaIbHbIN aHaNm3.

leoepaghusa: marHUTHbIE MoAtoca 3eMan, 3aNeXU MarHUTHbIX pya, POTOCbEMKA 3eMHOM
NOBEPXHOCTU, NpeAcKasaHne 3eMNeTpACeHUN.

TexHon02UA: NUHUK 31IeKTponepeaay, reHepaTop NnepemeHHOro ToKa, SN1eKTpoaBUraTens,
WHAYKUMOHHAA neyb, pajap, PaavoONpUEMHMK, Tenesusop, aHTeHHa, TenedoH, CBY-neus,
NPOEKLMOHHbIN annapaT, BONOKOHHAsA ONTUKA, CONHeYHas baTapes.



NMNAHUPYEMBbIE PE3Y/IbTATbI OCBOEHMA NPOrPAMMbBLI MO ®USUKE HA YPOBHE
CPEAHEIO OBLLEFO ObPA3OBAHUA

OcBoeHue yyebHoro npeameta «du3nKa» Ha ypoBHe cpeaHero obuiero obpasoBaHus
(ba3oBbli  ypoBeHb) [AO/MKHO obecneuntb  AOCTUNKEHME  CNedyrLWMX  IMYHOCTHBIX,
MeTanpeaMeTHbIX U NpeaMeTHbIX 06pa3oBaTe/IbHbIX Pe3yabTaToB.

JIMYHOCTHDbIE PE3Y/IbTATbI

JInyHOCTHbIE pe3ynbTaTbl ocBoeHUA yyebHoro npegmeta «Pusmka» [OMKHbI OTPAXKATb
rOTOBHOCTb M CNOCOBHOCTb 06yYatoOWMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHOM BHYTPEHHEMN
nosvumerh NUYHOCTU, CUCTEMOWM LLEHHOCTHbIX OPMEHTALMW, MNO3UTUBHbLIX BHYTPEHHUX
ybexaeHuii, COOTBETCTBYIOWMX TPAAUUMOHHBIM  LLEHHOCTAM  POCCUMCKOro  obuiectsa,
paclMpeHne XU3HEHHOrO OMbITa M ONbITAa AEATE/IbHOCTM B MPOLLECCE Peanm3aumm OCHOBHbIX
HanpaB/iieHW BOCNUTATE/IbHOMN AeATENIbHOCTU, B TOM YUC/E B YaCTU:

1) rpaKAaHCKOro BOCMUTAHUA:

CPOPMMPOBAHHOCTb  FPAKAAHCKOM  NO3MUMM  OOy4YaloWwerocs KakK aKTUBHOFO U
OTBETCTBEHHOTO Y/1eHa POCCUMCKOro obuecTsa;

NPUHATUE TPAAULMOHHbIX OOLLEYENOBEYECKMX TYMAHUCTUYECKUX U OEMOKPATUYECKUX
LEeHHOCTE;

FTOTOBHOCTb BECTM COBMECTHYIO AEATENbHOCTb B MHTEpecax rpaxAaHcKoro obuiecTsa,
y4acTBOBaTb B CaMOynpasaeHnn B 06pa3oBaTeibHOM OpraHu3aumu;

yMeHMe B3aMMOAENCTBOBATb C COLMANbHbIMKU WHCTUTYTAMW B COOTBETCTBUM C MX
GYHKUMAMM N HA3HAYEHUEM;

rOTOBHOCTb K 'yMaHUTAapPHOM N BONOHTEPCKOMN AeATeNIbHOCTY;

2) NnaTPMOTUYECKOro BOCNUTAHUA:

chOpPMUPOBAHHOCTb POCCUIMCKOM rpaKaaHCKoM MAEHTUYHOCTHU, NaTPMOTMU3MA;

LEHHOCTHOE OTHOLWIEHME K FOCYAAPCTBEHHbIM CMMBOJIAM, AOCTUMKEHUAM POCCUMACKUX
YUYEHbIX B 061acTU GUBNKN N TEXHUKMU;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTAHUA:

chopMMpPOBAHHOCTb HPABCTBEHHOIO CO3HAHWA, 3TUYECKOro NOBEAEHNSA;

CNOCOBHOCTb OLEHMBATL CUTYALMIO U NPUHUMMATb OCO3HAHHbIE PELUEHUA, OPUEHTUPYACH
Ha MOpPa/IbHO-HPaBCTBEHHbIE HOPMbI U LEHHOCTU, B TOM YMC/E B AEeATENbHOCTU YYEHOTO;

OCO3HaHWE NMYHOIO BK/1a4a B NOCTPOEHME yCTOMUYMBOrO ByayLuero;

4) 3cTeTUYECKOro BOCNUTAHUA:

3CTeTUYECKOE OTHOLIEHME K MUPY, BK/IOYAA 3CTETUKY HAYYHOro TBOPYECTBA, NPUCYLLErO
dU3nYecKom HayKe;

5) TpypoBoro BocnutaHus:

WUHTEpPeC K pas3nnyHbim cdepam npodeccMoHasbHOM [AeATeNbHOCTM, B TOM u4ucCne
CBA3AHHbIM C PU3MKOM W TEXHUKOW, YMeHWe COoBepllaTb OCO3HAHHbLIN BblbOp OGyayuien
npodeccnn n peannsosbiBaTb COOCTBEHHbIE XNU3HEHHbIE NAAHbI;

rOTOBHOCTb M CNOCOHBHOCTb K 06pa3oBaHMI0 M camMoobpa3oBaHUIO B 061aCTN PU3MKM Ha
NPOTAXKEHNN BCEMN XKU3HW;



6) aKonornyeckoro BOCNUTaHUA:

chOPMUPOBAHHOCTb 3KOJIOTMYECKOM Ky/AbTypbl, 0OCO3HaHMe r106anbHOro Xxapakrepa
3KoNornyeckmx npobnem;

NAaHMPOBAHME WU OCYLLECTB/IEHNE OENCTBUI B OKPYXKAlOWEN cpene Ha OCHOBE 3HAHWUA
uenen ycTomynmsoro pasBmMTUA YeN0BEYECTBa;

pacWwMpeHne onbiTa A[eATEeNbHOCTU 3KONOTMYECKOM HanpaBNeHHOCTM Ha OCHOBe
UMEIOLLMXCA 3HAHUM MO PU3MKE;

7) LEHHOCTU HAay4YHOro NO3HAHUA:

CPOPMMPOBAHHOCT  MWPOBO33PEHUA, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO
pa3BUTUA GU3MYECKON HaYKW;

OCO3HAHWME L,eHHOCTN HAay4YHOM AeATeNbHOCTM, TOTOBHOCTb B Npouecce ulydyeHus Gpusnkm
OCYLLLECTB/IATb MPOEKTHYIO U UCCNea0BaTENbCKYIO AeATeNbHOCTb MHANBUAYA/IbHO M B rpynne.

METANPEOAMETHbDIE PE3Y/IbTATbI

Mo3HaBaTeNbHble YHUBEPCA/IbHbIE YyuebHble aencTena
ba3oBble fiorMueckue aeicreus:

camocTonTesIbHO GOopMy/IMpPOBaTb W aKTyaAn3MpoBaTb MNpobnaemy, paccmaTpupaTtb eé
BCECTOPOHHE;

onpeaensTb Uean AesTeNlbHOCTU, 3a4aBaTb NapaMeTpbl U KPUTEPUU UX AOCTUNKEHUS;

BbISIBNISITb 3aKOHOMEPHOCTM U NPOTUBOPEYMA B PACCMATPUBAEMbIX GUINYECKUX ABNEHUSAX;

paspabaTtbiBaTb NAaH pelleHns npobnembl C  Y4ETOM aHa/M3a MMelLMXcA
MaTepuasibHbIX U HEMaTepMa/ibHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbLI B AEATENbHOCTb, OLEHMBATb COOTBETCTBME PE3Y/IbTAaTOB LIEJIAM,
OLIEHWBATb PUCKM NOC/IEACTBUIN AeATENbHOCTY;

KOOPAWHMPOBATb W BbIMNOAHATL PaboTy B YCNOBUAX peasibHOro, BUPTyasbHOro U
KOMBWHMPOBAHHOIO B3aMMOAENCTBUSA;

pa3BMBaTb KPEAaTUBHOE MblLUNEHNE MPU PELUEHUN KMUBHEHHbIX NPobaeM.

ba3soBble uccneposarTesibCKue AencTBuA:

BNAfETb HAay4YHOW TEPMWUHONOTUEN, KAOYEBbIMU MOHATUAMM U MeToaamu GUsnyYeckom
HayKu;

BNafEeTb HAaBblKaMW y4ebHO-UCCNea0BaTeIbCKOM M NPOEKTHOM aeaTeNbHOCTM B 0b6iactm
®M3MKKN, CNOCOBHOCTLIO U TOTOBHOCTBLIO K CAMOCTOATENIbBHOMY MOWUCKY METOA0B pelleHUs 3a4a4
dM3MYecKoro cogepKaHns, NPUMEHEHNIO PA3/IMYHbIX METOA0B NO3HaHUA;

BNageTb BUMAAMU OEATE/NIbHOCTM MO MONYYEHUIO HOBOFO 3HAHWA, €ro MHTepnpeTauuu,
npeobpasoBaHNI0 U NPUMEHEHUIO B Pa3/IMYHbIX Y4EDOHbIX CUTyaumax, B TOM 4ucCae nNpu
CO34aHUM y4ebHbIX NPoeKToB B 06/1acT GU3UKY;

BbIABNATb MPUYNHHO-CNEACTBEHHbIE CBA3W WM aKTyanM3MpoBaTb 3agady, BblABMraTb
rmnoTesy eé peleHua, HaxoAWTb apPrymMeHTbl AN [0Ka3aTeNbCTBa CBOUX YTBEPXKAEHUN,
3a4aBaTb NapameTpbl U KPUTEPUN PELLEHUS;

aHanM3MpoBaTb MNONYYEHHbIE B XO4e PpelleHMAa 3aJayM  pes3ynbTaTbl, KPUTUYECKMU
OLLeHMBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHWNE B HOBbIX YC/1I0BUAX;



CTaBuUTb U GOPMYNMPOBaATb COOCTBEHHbIE 3a4aun B 0bpa3oBaTe/ibHOM AeATeNbHOCTH, B
TOM yucne Npu nsyvyeHnn GuUsmku;

[aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb NMPUOBPETEHHbIN OMbIT;

YMeTb NePeHOCUTb 3HAHWA NO GM3MKe B MPAKTUYECKYIO 061aCTb KU3HEAEATENbHOCTY;

YMETb MHTErpMpPOBaTb 3HAHUA M3 Pa3HbIX NPeaMeTHbIX obnacTeit;

BblABMraTb HOBblE MAEWN, NpeanaraTb OPUrMHaAbHble NOAXOAbl U PeLleHUs;

CTaBuTb Npobiembl M 3a4a4n, AONYCKaKOLWME anbTePHATUBHbIE PeLLEHUSs.

Paborta c nHpopmaumeii:

BNAAETb HaBblKaMW NOAyYeHUss MHGOPMaLMN GU3MYECKOTO COAEPMKAHUA U3 UCTOYHUKOB
pasHbIX TMUMOB, CAaMOCTOATE/IbHO OCYWECTBAATb MOWCK, aHa/iM3, CUCTEMATU3aALMIO MU
WHTepnpeTaumio MHGOPMaLIMM PA3/IMYHBIX BUAOB U GOPM NpeacTaBaeHuns;

OL,eHMBaTb AOCTOBEPHOCTb MHOPMaLMK;

MCNnonb3oBaTb cpeacTBa MHPOPMALMOHHBIX M KOMMYHMKALMOHHbIX TEXHO/IOTM B
peweHnn KOTHUTMBHbIX, KOMMYHWKATMBHbIX M OPraHU3aLUMOHHbIX 33agady Cc cobnwgeHnem
TpeboBaHMI 3ProOHOMMUKN, TEXHUKN BE30NaCHOCTU, TMIMEHbI, pecypcocbeperkeHns, NpaBoBbIX U
3TMYECKMX HOPM, HOPM MHPOPMALMOHHOM 6e30MacHOCTY;

co34aBaTb TEKCTbl (U3MYECKOrO COAEP!KAHUA B Pas/IMYHbIX dopmaTax € y4yéTom
HaszHayeHMAa WHOOPMALMM W  LUenNeBor ayautopun, BblIOMpaa onTumanbHylo dopmy
npeAcTaB/ieHMA U BU3yaIn3aumu.

KommyHMKaTUBHbIE YHUBEpPCaNbHble yuebHble aeicTBuA:

OCYLLECTBAATb 06LLEHME Ha YPOKaxX PU3NKKM N BO BHEYPOUHON AeATENIbHOCTH;

pacno3HaBaTb NPeAnOCbIIKM KOHGAUKTHBIX CUTYaALMIA U CMArYaTb KOHINKTbI;

pa3BEPHYTO WM JIOTMYHO M3/MaraTb CBOK TOYKY 3PEHMA C WUCMONb30BAaHMEM A3bIKOBbIX
CpeAacTs;

NMOHMMATb U UCMNOJIb30BaTb MPEMMYLLECTBA KOMAHAHOM U UHAMBUAYANbHOW PaboTbl;

BbIOMpPaATb TEMATUKY U METOAbl COBMECTHbIX OENCTBUM C YyYETOM OOLIMX MHTEPECOB U
BO3MOHOCTEM KaXKAO0ro YNeHa KONNEKTUBA;

NPUHUMATb LENM COBMECTHOW [eATe/IbHOCTM, OPraHM30BbIBaTb WM KOOPAUHMPOBATb
[EeNCTBMA MO e€ [AOCTUMKEHMIO: COCTaBAATb MaH LENCTBUMWA, pacnpenenatb poau € y4éTom
MHEHUIM Y4aCTHMKOB, 06CyKaaTb pe3ybTaTbl COBMECTHOM paboTbl;

OLEeHMBATb Ka4eCTBO CBOErO BKNAAA M KaXKA0ro y4yaCTHMKA KOMaHAbl B 06N pe3ynbtat
no pa3paboTaHHbIM KpUTEPUAM;

npeanaraTb HOBble MPOEKTbI, OLEHMBATb UAEN C NO3ULMU HOBU3HbI, OPUTMHANBHOCTY,
NPaKTUYECKON 3HAYMMOCTY;

OCYLLECTBAATb MO3UTMBHOE CTPATerMyeckoe MOBEAEHME B PA3/IUYHbLIX CUTYaUMSX,
NpPoABAATb TBOPYECTBO M BOOOpaKeHMe, ObiTb MHULMATUBHBIM.

PerynatusHble yHUBepcanbHbie yuebHble aeincTeusa
CamoopraHusauumsa:
CaMOCTOATE/IbHO OCYLLECTBAATb MO3HABATE/IbHYIO AeATeNbHOCTb B 06nactm Gpusukm um
aCTPOHOMMMU, BbIABNATb NPO6eMbl, CTaBUTb U GOPMYIMPOBATL COOCTBEHHbIE 33a43a4u;



CaMOCTOATE/IbHO COCTaBAATb MNAH PelleHMA PACYETHbIX M KayeCTBEHHbIX 3aAad, NnaH
BbIMO/IHEHMA MPAKTUYECKON pPaboTbl € YYETOM MMEIOWNXCA PecypcoB, COHBCTBEHHbIX
BO3MOXXHOCTEN M NpeanoYTeHUN;

[aBaTb OLLEHKY HOBbIM CUTYaUUAM;

pacWMpPATb PAMKKU y4ebHOro npegmeTta Ha OCHOBE JIMYHbIX NPeanoYTeHUN;

AeNnaTb 0CO3HaHHbIN BbI6OP, aprymeHTUpOBaTb ero, 6paTb Ha cebs OTBETCTBEHHOCTb 3a
pelleHue;

OL,eHMBaTb NPMOBPETEHHDIN OMbIT;

cnocobcTBoBaTb POPMMPOBAHMIO M NPOABAEHMIO 3pyauuum B obnactu  GU3UKK,
NOCTOAHHO MOBbILWATbL CBOM 06Pa30BaTE/IbHbIN U KYNbTYPHbI YPOBEHD.

CaMOKOHTPO/1b, SIMOLMOHA/NIbHbBIA UHTENNIEKT:

[aBaTb OLEHKY HOBbIM CUTYyaUMAM, BHOCUTb KOPPEKTMBLI B AEATE/IbHOCTb, OLEHWBaTb
COOTBETCTBME PE3Y/IbTaTOB LLE/IAM;

BNageTb HaBblkaMM MO3HaBaTe/NbHOM pedaeKCUM KaK OCO3HAHUA COBepLUaeMblX
OENCTBUI U MbICAUTE/IbHbBIX NPOLLECCOB, UX Pe3y/bTaTOB U OCHOBAHUI;

MCcNonb3oBaTb NPUEMBI pedaeKkcnmn gna OLLEHKN CUTYaLMK, Bbibopa BEPHOrO peLleHus;

YMETb OLEeHMBaTb PUCKM M CBOEBPEMEHHO NPUHUMATb PELLEHNA NO UX CHUNKEHWIO;

NPUHMMATb MOTUBbI U aPTYMEHTbI APYIMX NPU aHaNM3e pe3y/bTaToB AEATE/IbHOCTY;

NPUHMMATb cebA, NOHMMAA CBOM HEAOCTATKM M AOCTOMHCTBA;

NPUHMMATb MOTUBbI U aPrYMEHTbI APYIUX MPU aHaNM3e Pe3y/bTaToB AEATE/IbHOCTY;

NnpW3HaBaTb CBOE NPaBo W NPaBO APYrMX Ha OWNBKN.

B npouecce AOCTUMKEHWUS IMYHOCTHbLIX PE3y/IbTAaTOB OCBOEHUA MPOrpaMmbl Mo ¢pusnKe
ONA  ypoBHA cpeaHero obuwero o6pa3oBaHMA Yy 00yYalOWMXCA COBEpPLUEHCTBYETCA
3MOLMOHA/IbHBIN MHTENNEKT, Npegnonaratowmn cGopmMmMpoBaHHOCTb:

CaMOCO3HaHWA, BKAKOYAIOLLEro CNOCOBHOCTb MOHMMATb CBOE 3MOLLMOHANbHOE COCTOAHME,
BMAETb HanpaBAeHUA pPa3BuTMA COBCTBEHHOW 3MOUMOHanbHOM chepbl, BbiTb yBEPEHHbIM B
cebe;

CamoperynMpoBaHus, BK/IHOMAIOLLLETO CaMOKOHTpPO/Ib, ymeHue NPUHMMATb
OTBETCTBEHHOCTb 3a CBOE MNOBeAEHWe, CNoCObHOCTb aAanTMPOBATbCA K 3MOLIMOHA/IbHbIM
N3MEHEHMAM U NPOABAATbL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTUBALMW, BKAIOYAIOLWLEN CTPeMIeHWEe K AOCTUMXKEHUIO Lenn U ycnexy,
ONTUMM3M, MHUUMATUBHOCTb, YMEHME AEeMCTBOBATb MCXOAA N3 CBOMX BO3MOXKHOCTEN;

3MNaTMK, BKAKOYaKOLWEN CNOCOBHOCTb MOHMMATb 3MOLMOHANBHOE COCTOSHWE APYruX,
YUYMTbIBATb €ro NpPm OCYLLECTBAEHNN OBLLEHNS, CNOCOBHOCTb K COMYBCTBUIO M COMEPEKUBAHUIO;

couManbHbIX HAaBbIKOB, BK/OYAKOLWMX CNOCOBHOCTb BbICTPAMBATb OTHOLWIEHUA C APYrMMU
Noabmu, 3a60TUTLCA, NPOABNAATb MHTEPEC M pa3peLlaTb KOHOIUKTbI.

NMPEOMETHDIE PE3YJ/IbTATDI
K KoHuy obydyeHua B 10 Knacce npeameTHble pe3ynbTaTbl HA 6a30BOM YPOBHE A0JXKHbI
oTpakaTb CGOPMMPOBAHHOCTb Y 0BYHAOLLMXCA YMEHWNIA:



AEMOHCTPMPOBATb HA NpMMepax Poab U MecTo GU3NKM B GOPMMPOBAHUN COBPEMEHHOWN
Hay4YHOM KApTWMHbI MMPA, B PA3BUTUM COBPEMEHHOWN TEXHUKMU U TEXHONOTUW, B MPAKTUYECKOM
AeATeNbHOCTU loaen;

YUYMTbIBATb TPAHULbI NMPUMEHEHUA M3YYEHHbIX PU3MYECKUX Mogenen: matepuanbHas
TOYKa, MHEepLUMaNbHaA cucTema OTCYETa, abcontoTHO TBEpPAOE TeNo, UaeanbHbI ras, moaenu
CTPOEHMA ra30B, XUAKOCTEM U TBEPADBIX TeN, TOYEYHbIA INEKTPUYECKMIA 3apAad NPpU pelleHumn
bun3nyeckux 3agay;

pacnosHaBaTb ¢uU3NYecKue sABNeHUA (npoueccbl) N O6BACHATL MX HA OCHOBE 3aKOHOB
MEXaHUKKN, MONEKYNAPHO-KMHETUYECKOM TEOpUM CTPOEHMA BeLWecTBa WU 3NEKTPOAUHAMUKW:
pPaBHOMEPHOE W PaBHOYCKOPEHHOE NPAMOJIMHENHOE ABUXKeHue, cBobogHoe nageHue Ten,
ABUXEHME MO OKPYKHOCTU, WHepuwusi, B3aumogeictene Ten, anddysua, 6poyHoBCKoe
OBUXKEHUE, CTPOEHUE XKUAKOCTEW M TBEPADBIX TeN, U3MeHeHMe o0b6béma Ten npwu HarpeBaHUM
(oxnaxkpeHuun),  TennoBoe  paBHOBecUe, ncnapeHue, KoHAeHcaums, nnasfeHue,
KPUCTaNNM3auma, KUMNeHue, BNAXKHOCTb BO34yXa, MOBbIWEHMe [aBNEeHMA ra3a npu  ero
HarpeBaHWK B 3aKPbITOM COCYAe, CBA3b MEXAY NapameTpamm COCTOAHMA rasa B 3onpoLeccax,
3NeKTPU3auUmA Ten, B3aMMogencTeme 3apsaaos;

ONMCbIBaTb MeXaHMYecKoe ABUXKEHMEe, UCMOob3ya GUaNYecKne BeIMYMHbI: KOOPAMHATA,
nyTb, NepemeLleHne, CKOPOCTb, YCKOPEHNE, Macca Tena, CUia, MMNYAbC Tena, KMHEeTUYecKas
3Heprua, NOoTeHUManbHas 3Heprua, mexaHuyeckaa paboTa, mexaHuM4ecKkada MOLLHOCTb; Mnpwu
ONUCAHUM MNPABUNbHO TPAKTOBATb (GU3MYECKUMN CMBIC  WUCMOIb3YEMbIX BEAUYUH, UX
0603HaYeHMA U eANHULbI, HAX0ANTb GOPMY/ibl, CBA3bIBAOLLME AAHHYIO PU3MYECKYIO BENNYUHY
C APYrMMUK BEIMYMHAMU;

ONUCbIBaTb WM3y4YeHHble Ten/joBble CBOMCTBA TeN W TenjoBble ABMEHUA, WUCNONb3ysA
dM3MYeCKMe BeNMYMHbL: [aBAeHMe rasa, TemnepaTtypa, CpeaHAs KUMHETUYEeCKas 3SHeprus
XaOTMYECKOTO [ABUMKEHUA MONEKY/, CpeAHeKBaZpaTUYHAsA CKOPOCTb MOJEKYN, KOANYECTBO
TENNOTbl, BHYTPEHHAA 3Heprua, paboTta rasa, KOIGOMUMEHT NONE3HOr0 AENCTBUA TENI0BOro
ABuraTensa; Npu onMcaHMmM NPaBUAbHO TPAKTOBaTb GU3NYECKUIN CMbIC NCNONb3YEMbIX BE/IUUUH,
nx ob6O03Ha4YeHna W eauHUUpBl, HaxoauTb GOPMYy/bl, CBA3bIBalOWME [OAHHYH (GU3MYECKYHO
BE/IMYMNHY C APYTMMU BEANYNHAM;

ONUCbIBATb U3yYeHHble 3NEeKTPUYEeCKMe CBOMCTBA BELLECTBA U INEKTPUYeCcKMe ABNEeHUA
(npouecchbl), ncnonb3lysa GUaNYECKNE BENMUYUHDLI: SNEKTPUYECKUI 3apAg, SN1EeKTpUYecKoe Mnose,
HaNpPAXEHHOCTb NOoAA, NOTEHUMan, Pa3HOCTb MNOTEHLUWMANO0B; NPU OMUCAHMM MNPABUIBLHO
TPaKToBaTb (GU3MYECKMIA CMbIC WCMONb3YyEMbIX BEAWYMH, UX O0OO03HAYEHUA U eAnHULbI;
yKa3blBaTb GOpMybl, CBA3bIBAOLLME AAHHYIO PUINYECKYIO BENYMHY C APYTUMU BEANYNHAMMU;

aHanM3MpoBaTb GU3MYECKME NPOLLECCbl U ABNEHUA, UCNONb3YyA GU3NYECKME 3aKOHbI U
NPUHUMNbI: 3aKOH BcemumpHoro Ttarotenua, |, Il n |l 3aKoHbl HbOTOHA, 3aKOH COXpaHeHuA
MEXaHMUYECKOMN IHEPrnmn, 3aKOH COXPAaHEHUA UMMNYAbCA, NPUHLUUN CYNEepno3nunmn cua, NPUHLMN
paBHONPABMA MHEPLMAJIbHBIX CUCTEM OTCYETA, MONEKYIAPHO-KUHETUYECKYIO TEOPUIO CTPOEHUA
BELLEeCTBA, ra3oBble 3aKOHbI, CBA3b CpefHer KUHETMYECKOM 3Heprum TensoBOro ABUMKEHWA
MOJIEKYN ¢ abCONOTHOW TemMnepaTypoi, Nepsbii 3aKOH TEPMOANHAMMUKM, 3aKOH COXPaHEHUA
3NEeKTPUYECKOro 3apsafa, 3akoH KynoHa, npu 3TomM pasnunyaTb C/AOBECHYH GOPMYIMPOBKY
3aKOHa, ero MaTemMaTuyecKoe BblpaykeHue 1 ycnoBuaA (rpaHuLbl, 061acTn) NPUMEHUMOCTY;



06BACHATL OCHOBHbIE MPUHLMMbI AEACTBUA MALWNH, NPUBOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTb ycnosma nx 6e30nacHoro MCNoab3oBaHMA B NOBCEAHEBHOM XKU3HU;

BbINO/IHATb 3KCMEPUMEHTbI MO MUCCNeAO0BAHUID PU3MYECKUX ABNEHUA M MNPOLLECCOB C
MCNONb30BaHMEM MPAMbIX W KOCBEHHbIX M3MepeHuih, npu 3Tom  GOpMynMpoBaTb
npobnemy/3asadyy M runoTesy y4ebHOro 3KcnepumeHTa, cobMpaTb YCTAaHOBKY U3
npeanoXeHHoro 06opyaoBaHMA, NPOBOAUTL ONbIT U GOPMYIMPOBATL BbIBOAbI;

OCYLLECTBAATb MPAMblIE W KOCBEHHble W3MepPeHUA OGU3NYECKMX BEIMYUH, MPU 3TOM
BbIOBUpPaATb ONTMMANbHbINA CNOCO6 M3MEpPEeHMA U UCMO/Ib30BaTb M3BECTHblE METOAbl OLEHKM
NnorpeLwHoCTeN N3IMEPEHUI;

nccnefoBatb 3aBUCMMOCTU  MeXAy GU3MYECKMMKM BeNMYMHAMWU € UCMOIb30BAHUEM
NPAMbIX M3MEPEHWUIM, NPU ITOM KOHCTPYMPOBaTb YCTAHOBKY, GUKCMPOBATb pe3y/abTaTbl
NONly4EHHOW 3aBUCUMOCTU PUINYECKUX BEIMUYUH B BUAE Tabauu, u rpadukoBs, AenaTb BbIBOAbI
no pesynbTaTam UCCNef0BaHUA;

cobntogatb npasuna 6e3onmacHoro Tpyga MNpu NPOBEAEHUMM UCCAEAOBAHWUA B pPaMKax
y4yebHOro 3KCNepuMMeHTa, Yy4ebHO-MCCNenoBaTENbCKOM U MPOEKTHOW AeATeNbHOCTU ¢
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPOUCTB M nabopaTopHOro obopyaoBaHus;

pewaTb PacyéTHble 334a4Mm C SABHO 3aJaHHOW GU3MYECKON MOAENbIo, WUCMOJb3yA
dM3MYEeCKMEe 3aKOHbI U NMPUHLNMDBI, HA OCHOBE aHa/IN3a YC/I0BMA 3a4a4M BblbnpaTb puUanyecKyto
MoZeNb, BblaenaTb GU3NYecKkMe BeNnuYMHbl U GOpMynbl, HEOOXOAMMbIE ANA €€ pelleHus,
NPOBOAMUTL PACYETbI M OLEHNBATL PEAZIHOCTb NOJIYYEHHOTO 3HAYEHUA PUINYECKOWN BENUYNHDI;

pewaTb KayecTBEHHble 33a[ayu: BbICTPaMBaTb JIOTMYECKM HEMPOTUBOPEUMBYIO LLEMOYKY
PacCy»KAEHWUIN C ONOPON HA U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U PU3UYECKME ABNEHUS;

MCNonb3oBaTb NpU  peleHnn y4vebHbiIX 3a4ay CoBpeMeHHble MHPOPMALMOHHbIE
TEXHONIOTUM ANA NMOUCKA, CTPYKTYPUPOBAHMUA, MHTEPNpEeTauum U npeacrtaBneHua ydyebHon wm
Hay4yHO-NonynspHon uHPOPMaLMKW, MNONYYEHHOM W3 Pas3NUYHbIX MCTOYHWUKOB, KPUTUYECKMU
aHaNM3MpoBaTb Nony4yaemyto MHGopMaLmio;

NPUBOAUTL NPUMEPbI BKNAAA POCCUMCKUX U 3apybekHbIX YY4EHbIX-GU3MKOB B pa3BUTHE
HayKW, 06bACHEHWE NPOLLECCOB OKPYKAIOLLErO MUPA, B PAa3BUTUE TEXHUKU U TEXHONOTUI;

MCNONb30BaTb TEOPETMYECKME 3HaHMA Mo ¢M3MKe B MOBCEAHEBHOM KU3HW ANA
obecneyeHnsa 6e3onacHOCTM nNpu obpalieHnn ¢ npubopamm U TEXHUYECKMMU YCTPOMUCTBAMM,
ANA COXpaHeHMA 340p0BbA U COBNOAEHMA HOPM 3KOOTMYECKOTO MOBEAEHUA B OKpYXKatoLwewn
cpegne;

paboTaTb B rpynmne C BbINOJHEHUEM Pa3/IMYHbIX COLMAbHBIX POJIEl, NAaHMPOBATb
paboTy rpynnbl, pauMoOHaNbHO pacnpesensTb 06A3aHHOCTU M MAAHUPOBATL AEATE/NIbHOCTL B
HeCTaHAAPTHbIX CUTyauMAX, afeKBAaTHO OLEHMBATb BKNAZ KaXKAOoro U3 y4aCcTHWKOB rpynnbl B
pelleHne paccmaTpuBaemoi npobaemsl.

K KoHuy obyyeHua B 11 Knacce npeameTHble pe3yabTaTbl Ha 6a30BOM ypOBHE A0/IKHbI
0Tpa)kaTb CHGOPMUPOBAHHOCTL Yy 0BYyYaLOLLNXCA YMEHWNIA:

AEMOHCTPMPOBaTb HA NPUMEpPAX Po/ib U MecTo GU3NKM B GOPMUPOBAHMUU COBPEMEHHOM
Hay4YHOW KapTMHblI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHWKU U TEXHOIOTUN, B MPaKTUYECKOM
AeATeNbHOCTU Nt0AeN, LEeNOCTHOCTb U eA4MHCTBO PU3NYECKON KaPTUHbI MUPA;



YYMTbIBaTb [PaHULbl MPUMEHEHMA WU3YYEHHbIX (GUINYECKUX MoAenein: TOYEeYHbIN
3/IEKTPUYECKNIA 3apsag, /yd CBeTa, TOYeYHbI WMCTOYHWK CBeTa, AAepHas Modesib aToma,
HYK/IOHHaA MoAelb aTOMHOTO0 fAgpa npu peleHnn Gusndeckmx 3agay;

pacnosHaBaTb ¢U3MYecKne sBfeHMA (npoueccbl) U 06BACHATL MX HA OCHOBE 3aKOHOB
3NEeKTPOANHAMMKN U KBAaHTOBON PU3NKM: SINEKTPUYECcKas NpoBOAUMOCTb, TENNOBOE, CBETOBOE,
XMMMYECKOE, MarHMTHOe QAEeWCTBMA TOKAa, B3aMMOAEWNCTBME MArHUMTOB, 31EKTPOMArHMTHan
WHAYKLUMA, OENCTBME MArHUTHOrO MNoAs Ha MNPOBOAHMK C TOKOM M ABUNKYLIMIACA 3apAag,
3NeKTPOMarHuTHble KonebaHuMAa W BOJIHbI, NPAMOJIMHEMHOE pPaCnNPOCTPaHeHMe CBeTa,
OTpa)KeHue, npesiomneHune, nHrepdepeHums, audpakuma 1 nonapusaumns ceeTa, Aucnepcus
ceeTa, doToanekTpuyeckuin addekt (botoaddeKkT), cBeToBoe AaBneHUE, BO3HUKHOBEHUE
JIMHEMYATOro CnekTpa aToma BOAOPOAA, ECTECTBEHHAA M UCKYCCTBEHHAA PaAMOAKTUBHOCTb;

ONMCbIBaTb M3y4YEHHble CBOMCTBA BeLLECTBA (3N1€KTPUYECKME, MArHUTHbIE, OMNTUYECKUE,
3N1IeKTPUYECKYIO NPOBOAMMOCTb Pa3INYHbIX Cpes) U 3N1eKTPOMarHuTHble siBAeHus (npoueccsl),
ncnonb3ya OUSUYECKME BENMYMHDLI: 3/IEKTPUYECKUI 3apsag, Cua TOKa, 3/IeKTpuYeckoe
HanpAXeHne, 3/1eKTPUYecKoe COMNPOTUB/IEHME, PA3HOCTb MOTEHLMANO0B, 3NEKTPOABUNKYLLAA
cuna, paboTa TOKa, MHAYKUMA MAarHUTHOro nonsa, cuna Amnepa, cuna JlopeHua, MHAYKTUBHOCTb
KaTyLLIKKW, SHEPIrUsA 3JIEKTPUYECKOTO M MArHMTHOrO Mnojaen, nepuond M 4yactoTa KosnebaHuii B
KonebaTeNbHOM KOHType, 3apAg U CMia TOKa B NpoLecce rapMOHUYECKUX INEKTPOMArHUTHbIX
KonebaHui, GOKyCHoe pPacCTosiHME M ONTUYECKaa CU1a JIMH3bl, NMPU ONMUCAHUKN MNPaBUIbHO
TPaKTOBaTb OU3NYECKMIA CMbICA WCMNOAb3yeMbIX Be/IMYMH, MX O0OO03HayeHuMa U eaUHULbI,
yKasblBaTb $OpPMYbl, CBA3bIBAOLLME AaHHYIO PUINYECKYIO BEINYMHY C APYTUMU BEANYNHAMMU;

ONMCbIBaTb M3Y4YEHHble KBAHTOBble ABAEHMA U NPOLECCbl, UCMOAb3ysas ¢U3MYECKUe
BE/IMYMHDBI: CKOPOCTb 3/IEKTPOMArHUTHbLIX BOJIH, AJ/IMHA BOJHbI M 4YAcTOTa CBETa, dHEepPrus u
umnynoc $oTOHa, nepuoa, Noaypacnaga, dHeprua CBA3W aATOMHbIX A4ep, Npu ONUCAHWUK
NPaBUAbHO TPaKTOBaTb (GU3MYECKMIA CMbIC MUCMNONb3YEeMbIX BeIMYMH, UX 06O03HaYeHuA U
eauHULbI, YKa3biBaTb GOpMy/bl, CBA3bIBAOWME AAHHYIO GU3NYECKYID BEANYMHY C APYTMMM
BE/IMYMHAMM, BbIYMCAATL 3HaYEHNE GU3UYECKOM BENUYNHDI;

aHanu3MpoBaTb ¢U3MYECKME NPOLLECCbl U ABNEHUA, UCNONb3ya GU3NYECKME 3aKOHbl U
npUHUMNbI: 3akoH OMa, 3aKOHbl MOC/AeAO0BaTENbHOTO UM MapanieNbHOro CoeAnHEHUA
NPOBOAHMKOB, 3aKOH /[IKoyna—/leHua, 3aKOH 31eKTPOMArHUTHOM  WMHAYKUMK, 3aKOH
NPSAMONMHENHOTO PACNPOCTPAHEHWUS CBETA, 3aKOHbl OTPaXKeHWA CBeTa, 3aKOHbl NpPesoMaeHUn
cBeTa, ypaBHeHWe IMHWTENHA Ana ¢poTospdeKTa, 3aKOH COXPAHEHUA 3SHEpPruu, 3aKoH
COXPAaHEHWs WMMMY/bCA, 3aKOH COXPAHEHWA 3NEeKTPUYECKOro 3apAga, 3aKOH COXpPaHeHUuA
MacCcoBOro 4mcna, noctynatbl bopa, 3aKOH pagVOaKTMBHOrO pacnaga, NpuM 3TOM pPas/inyaThb
CNoBecHy0 GOPMYNMPOBKY 3aKOHa, €ro MaTemMaTU4YecKoe BblpayKeHWe W yCcnoBus (rpaHuubl,
061acTu) NPUMEHNMOCTY;

onpeaensATb HanpaB/ieHWe BEeKTOopa WMHAYKUMM MArHUTHOIO MoJiA NPOBOAHMKA C TOKOM,
cunbl Amnepa n cunbl JlIopeHua;

CTPOUTb M ONKUCbIBaTb N306parkeHne, co3gaBaemoe NJA0CKMM 3epPKasioM, TOHKOM JINH30M;

BbINONHATb 3KCMEPUMEHTbl MO MCCNefOoBaHUID PUIMYECKUX ABNEHUMA M MPOLECCOB C
MCNO/Ib30BaHMEM MPSIMbIX W KOCBEHHbIX W3MepeHuin: npu 3Tom  GopMyaINpPOBaTb
npobnemy/3agayy W runotesy y4ebHOro 3KCNepuMmeHTa, cobupaTb YCTaHOBKY U3
npeanoxeHHoro o6opyaoBaHUA, NPOBOANTL OMNbIT U GOPMYAMPOBATL BbIBOAbI;



OCYLLECTBNATb NPAMblE M KOCBEHHble M3MepPeHUs GU3MYECKUX BEIMYMH, MPU 3TOM
BbIOMPaATb ONTMMA/bHbLIA CNOCO6 M3MEpPEHUA U UCMO/b30BaTb M3BECTHblE METOAbl OLEHKM
NnorpeLHoCTeN N3IMEPEHU;

nccnepoBaTb  3aBUCMMOCTM  OU3MYECKMX BEJIMUMH  C  UCMONb30BAaHMEM  MPAMbIX
U3MEPEHUIN: NPU 3TOM KOHCTPYMPOBATb YCTAaHOBKY, PUKCMPOBATb pe3y/bTaTbl MOJYYEHHOM
3aBMCMMOCTU  PU3NYECKUX BennuMH B Buge Tabauy, mn rpaduKos, AenaTb BbIBOAbI MO
pe3ynbTaTam UcCNeL0BaHUS;

cobnogaTtb npasuna 6esonacHoro Tpyaa Npu NPoBEAEHUM UCCNef0BaHUMA B pPaMKax
y4ebHOro 3KcnepumeHTa, Yy4ebHO-UCCeaoBaTe/IbCKoOM UM MPOEKTHOM  AeATeNbHOCTM C
MCNONb30BaHNEM U3MEPUTENbHbIX YCTPONCTB M nabopaTtopHOro o6opya0BaHus;

pewaTb PacyéTHble 334a4M C SABHO 3aJaHHOW GU3MYECKON MOAENbIo, WUCMOJb3yA
dM3MYeCcKMe 3aKOHbI U NPUHLMMbI, HA OCHOBE aHa/In3a YC/I0BMA 3a4a4n BblbMpaTb GMU3MYECKYLO
MoAenb, BblaensaTb GU3NYEcKMe BennudMHbl U GopMynbl, HEOOXoAMMble ANA eé pelueHus,
NpPoOBOAMUTb PACYETbI M OLEHMBATb PEasibHOCTb MNONYYEHHOIO 3HAaYEHNA GU3MUYECKON BEINYNHDI;

pelwaTtb KayecTBEHHble 3a4auyW: BbICTPaMBaTb JIOTMYECKM HEMNPOTUBOPEYMBYIO LLEMOYKY
PaCCy»KAEHWNIN C ONOPON HA U3yYEeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U PU3UYECKME ABNEHUS;

MCNONb30BaTb MNPU  peleHnn y4yebHbIX 3a4ay COBpPEMEHHble WHPOPMaLMOHHbIE
TEXHONOTUM ON5 MOUCKA, CTPYKTYPUPOBAHUA, UHTEpNpeTaumMm U MpeacTaBaeHus ydyebHon u
Hay4YHO-NONyNAPHOM WHPOPMALUWN, MONYYEHHOM W3 PA3/UYHLIX MCTOYHWUKOB, KPUTUYECKM
aHanNM3MpoBaTb Nosy4yaemyto MHGopmaLmio;

06BACHATL NPUHUMUNBI AENCTBMA MaLLMH, NPUOOPOB N TEXHUYECKUX YCTPOMCTB, pPa3inyaTtb
ycnoBuA nx 6e3o0nacHoro Ucnosib3oBaHUA B NOBCEAHEBHOM }KU3HY;

NPMBOAUTL NPUMEPbI BKNAAA POCCUMACKUX U 3apyberkHbIX yY4€HbIX-GU3MKOB B pa3BUTHE
HayKW, B 06bACHEHWE NPOLLECCOB OKPYKAMLLErO MUPA, B Pa3BUTUE TEXHUKN U TEXHONOTUIA;

MCNONIb30BaTb TEOPETMYECKMEe 3HaHMA No ¢GU3MKe B MOBCEAHEBHOM KWU3HW ANA
obecneyeHns 6e3o0nMacHOCTM Npu obpalleHnn ¢ NpMbopamm U TEXHUYECKMMU YCTPOMUCTBAMM,
ONs COXPAHEHWUs 340pOBbA M COBNOAEHNA HOPM 3KOIOMMYECKOrO NOBeAEHUA B OKpYKatoLen
cpeae;

pabotaTb B rpynne C BbIMNOJIHEHUMEM PaA3/IMYHbBIX COLMA/bHbLIX PONEN, MNAaHMPOBATb
paboTy rpynnbl, pauMoOHaNbHO pacnpenensatb 06A3aHHOCTM U NNAHMPOBATL AEATE/IbHOCTb B
HEeCTAaHAAPTHbIX CUTyaUMsaX, afeKBaTHO OLEHMBATb BKNAJA, KaXAO0ro M3 YYaCTHUKOB rpynnbl B
pelleHne paccmaTpuBaemon npobaemsl.



TEMATUYECKOE N/IAHUPOBAHUE

10 KNACC
KonunuyectBo yacos
HaumeHoBaHue pa3aenos U Tem dneKTpoHHble (unudposbie)
Ne n/n KoHTponbHble  MpaKkTuueckune
nporpammbl Bcero obpasoBaTtenbHbie pecypcbl
paboTbl paboTbl
Pasgen 1. PU3UKA U METOA4bl HAYYHOIO NO3HAHUA
11 dusmka n metToabl Hay4yHOro 5 Bubnnoteka LLOK
' no3HaHuA https://m.edsoo.ru/7f41bf72
UTtoro no pasgeny 2
Paspen 2. MEXAHUKA
Bubnmoteka LLOK
2.1 KnHemaTtunka 5
https://m.edsoo.ru/7f41bf72
Bubnnoteka LLOK
2.2 AnHamuka 7
https://m.edsoo.ru/7f41bf72
23 3 6 1 1 Bubnunoteka LLOK
. aKOHbI COXPaHEHMA B MeXaHUKe
P https://m.edsoo.ru/7f41bf72
UTtoro no pasgeny 18
Paspgen 3. MOJIEKYJIAPHAA ®U3SUKA U TEPMOAUHAMMUKA
31 OCHOBbI MONEKYAAPHO- 9 L bubnnoteka LLOK
' KMHETUYECKOWN TeopUM https://m.edsoo.ru/7f41bf72
Bubnmorteka LOK
3.2 OcHOBbI TEPMOMHAMUKHN 10 1

33 ArperaTHble COCTOAHUA BelLecTBa. c
' dasoBsble nepexobl

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

Bubnmoteka LOK
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

UTtoro no pasgeny

Paspen 4. S/IEKTPOAUHAMMUKA

24

bubanoteka LLOK

4.1 DneKTpocTaTUKa 10
P https://m.edsoo.ru/7f41bf72
49 MOCTOAHHbBIN 3N1EKTPUYECKUIA TOK. 12 Bubnmoteka LLOK
' TOKK B pa3nunyHbIX cpeaax https://m.edsoo.ru/7f41bf72
UTtoro no pasgeny 22
PesepBHOe BpemA 4
OBLLEE KONMMUYECTBO YACOB MO NPOrPAMME 70



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

11 KNACC

Konuyecrtso 4yacos

Ne HaumeHoBaHue pa3genos U Tem dneKTpoHHbIe (undposbie)
KoHTponbHble = [MpakTuueckue
n/n nporpammol Bcero obpasoBaTtenbHbie pecypcbi
pabotbi pabotbi
Paspen 1. S/IEKTPOAUHAMUKA
11 MarHuTHoe none. dNeKTpoMarHMTHas 1 1 3 Bubnumoteka LLOK
' UHAYKLMA https://m.edsoo.ru/7f41c97c
UTtoro no pasgeny 11
Paspen 2. KOJIEBAHUA U BOJIHbI
21 MexaHunyeckue 1 aNeKTPOMarHuUTHbIe g 1 Bubnmoteka LLOK
' KonebaHus https://m.edsoo.ru/7f41c97c
59 MexaHunyeckue 1 aNeKTPOMarHuUTHbIe c 1 Bubnunoteka LLOK
' BOJIHbI https://m.edsoo.ru/7f41c97c
23 o 10 3 Bubnmoteka LLOK
. nTUKa
https://m.edsoo.ru/7f41c97c
UTtoro no pasgeny 24

Pasaen 3. OCHOBbI CNELMA/IbHON TEOPUN OTHOCUTENIbHOCTHU

3.1

OcHosbl cneyman bHOMN TeEOPUU
OTHOCUTE/IbHOCTU

WUtoro no pasaeny

Paspen 4. KBAHTOBAA ®PU3IUKA

4.1

DNeMeHTbl KBaHTOBOMW OMNTUKM

4 1

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

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



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

bubanoteka LLOK
4.2 CTpoeHune aToma 4
https://m.edsoo.ru/7f41c97c
43 ATOMHOE o c Bubnmoteka LLOK
. TOMHOE A
AP https://m.edsoo.ru/7f41c97c
UTtoro no pasgeny 15

Paspen 5. 9JIEMEHTbl ACTPOHOMWU U ACTPOPU3SNKU

dnemeHTbl aCTpOHOMUUN U

Bubnnoteka LLOK

5.1 7
acTpodpusnKu https://m.edsoo.ru/7f41c97c
UToro no pasgeny 7
Paspen 6. OGOBLUAHOLLIEE MOBTOPEHUE
6.1 0606 4 Bubnnoteka LLOK
. obuwatolLee NOBTOpPeHUe
tatot P https://m.edsoo.ru/7f41c97c
WUtoro no pasaeny 4
PesepBHOe BpemsA 1

OBLUEE KOJTMHECTBO HYACOB MO NMPOrPAMME 66



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