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MNOACHUTEJIbBHAA 3AIINCKA

Mporpamma no ¢pusmke 6a3oBOro ypoBHA Ha YpOBHe cpeaHero obuiero obpasoBaHms paspaboTaHa Ha
OCHOBE NONOXEHWUIM U TpebOoBaHMM K pe3y/ibTaTaM OCBOEHWS OCHOBHOM 06pa3oBaTeNlbHOM NPOrpaMMmbl,
npeactasneHHbix B8 FOC COO, a TakkKe ¢ y4éTom dpeaepanbHoOn paboyert NporpaMmbl BOCMUTAHUA U
KOHUEenuMn npenogaBaHua yyebHoro npeameta «PnsmnKka» B 0b6pasoBaTebHbIX OpraHu3aumax Poccminckom
depepaumnm, peanmsyowmx OCHOBHble 06pa3oBaTebHbIe MPOrPaMMbl.

CoaeprkaHme nporpammbl No ¢pm3mKe HanpasaeHO HA GOPMUPOBAHNE €CTECTBEHHO-HAYYHOM KapTUHbI
Mmupa obyuyatowmxca 10—11 knaccos npu 06y4eHnmn nx prsmke Ha 6a30BOM ypOBHE HAa OCHOBE CUCTEMHO-
AeaTenbHOCTHOro noaxoaa. Nporpamma no ¢pusmnke coorsetcrayet TpeboBaHmnam GProC COO K
NAAaHUPYEMBIM IMYHOCTHBIM, MPeAMETHbIM U MeTanpeaMeTHbIM pe3yibTaTaM 06y4eHUsA, @ TaKKe yYnTbiBaeT
HeobXxo4MMOCTb peannsaunmn mexnpeameTHbIX cBA3en GU3NKM C eCTECTBEHHO-HAYYHbIMKN y4eOHbIMM
npeameTamu. B Hei onpeaenatoTca OCHOBHbIE LLen U3yYeHna GU3NKKM Ha YPOBHe cpeaHero obuero
06pa3oBaHMA, NN1aHUpPYyeMble pe3yibTaTbl OCBOEHMA Kypca GU3MKKU: IMYHOCTHbIE, MeTanpeaMeTHbIe,
npeameTHble (Ha 6a3oBOM ypPOBHE).

Mporpamma no ¢p13mKe BKAOYAET:

® nnaHUpyemble pe3yabTaTbl OCBOEHUA Kypca GM3MKKM Ha 6A30BOM YPOBHE, B TOM YMC/e NpeaMETHbIe

pe3ynbTaTbl N0 rogam obyyeHus;

e coaepaHue yyebHoro npegmeta «dPusmka» no rogam obyyeHus.

®u3nKa Kak HayKa o Hanbosee 06X 3aKOHaX NPUPOAbI, BbICTYNasA B KayecTse yyebHOro npeameTa B
LLUKONE, BHOCUT CYLLECTBEHHbIN BKAAA, B CUCTEMY 3HaHWUIM 06 OKpyKatowwem mupe. LLUKonbHbIN Kypc GU3NKK —
cucTemoobpasyowmnii ANA ecTeCTBEHHO-HAY4YHbIX y4ebHbIX NMpegMeToB, MOCKONbKY GU3NYECKME 3aKOHDbI
JIeXKaT B OCHOBE NPOLLECCOB U ABJIEHUN, U3yYaeMbIX XUMKUel, buonoruei, pmusmndeckon reorpapmein un
acTpoHomuen. Micnonb3oBaHMeE U aKTUBHOE NpUMeHeHMe GU3NYECKUX 3HAHUI onpeaensaeT XapakTep u
pa3BuTUE Pa3HOOOPA3HbIX TEXHONOTUM B chepe SHEePreTUKM, TPaHCNopTa, OCBOEHUA KOCMOCA, MONYYeHMUA
HOBbIX MaTepPWanoB € 3a4aHHbIMW CBOMCTBAMM U Apyrux. N3yyeHne ¢p13nKM BHOCUT OCHOBHOM BK1A4, B
dbopMmnpoBaHMe ecTeCTBEHHO-HAYYHOM KapTUHbI MUpa obyyatowmxcsa, B POpMUpPOBaHME YMEHUI NPUMEHATD
Hay4HbIA MeTOZA NO3HAHMA NPU BbINOJHEHUW UMM YYEBHbIX UCCNef0BaHUN.

B ocHOBY Kypca ¢u3MKM Ana ypoBHA cpeaHero obuero 06pa3oBaHMA NOMOXKEH PAL UAEN, KOTOpble
MOKHO PacCMaTpPMBaTb KaK NPUHLMMbI €r0 NOCTPOEHMUA.

UNdesa yenocmHocmu. B cOOTBETCTBUM C HEWN KYPC ABNAETCA IOTMYECKM 3aBEPLUEHHBIM, OH COLEPKNUT
MaTepuran 13 Bcex pas3nenoB GU3MKM, BKAKOYAET KaK BOMPOCHI KNACCUYECKON, TaK U COBPEMEHHOWN GU3UKN.

Ndes eeHepanusayuu. B cooTBETCTBUM C HEN MaTepman Kypca GU3nMKN 0b6beANHEH BOKPYT GU3NYECKUX
Teopuii. Begywmm B Kypce asnseTca GopMmnpoBaHMe NPeaCcTaBAEHUI O CTPYKTYPHbIX YPOBHAX MaTepuu,
BelLecTse v nosne.

Ndea eymaHumapu3ayuu. EE peannsaumna npeanonaraet UCNOAb30BaHME 'YMAHUTAPHOrO NOTEHUMANA
dM13nYecKon HayKn, OCMbICIEHME CBA3U Pa3BUTUA GU3MKM C pa3BUTUEM OOLLECTBA, A TaKKe C
MWPOBO33PEHYECKMMMU, HPABCTBEHHBIMW Y SKONOTUYECKMMM Npobaemamu.

UNdes npuknadHol HanpasaneHHocmu. Kypc duU3MKM npegnonaraeT 3HaKOMCTBO C LUIMPOKUM KPyrom
TEXHUYECKUX U TEXHOIOTUYECKMX NMPUIOMKEHUIA U3YYEHHDbIX TEOPUI N 3aKOHOB.

Mdes sKon02u3ayuu peannsyeTca NnocpeacTBOM BBEAEHUA SNEMEHTOB COAEPKAHWUA, MOCBALLEHHbIX
9KONOMMYECKMM NpobaemMam COBPEMEHHOCTU, KOTOPbIE CBA3AHbI C PAa3BUTUEM TEXHUKM U TEXHONOTUIA, a
TaKKe 06cyKaeHMA npobaem pauMoHaNbHOTO NPUPOAONOb30BAHUA U 3KOOTMYECKOM 6e30MacHOCTH.

CTep)KHEBbIMM 3/1EMEHTAMM Kypca PU3NKM Ha ypoBHE cpeaHero obLiero obpasoBaHuUA ABAAOTCA
¢dun3nyeckune Teopum (popmmnpoBaHme NpeaCTaBAEHNIN O CTPYKTYPE NOCTPOEHNA GUINYECKON TEOPUMU, PO
dyHAAMEHTANbHbIX 3aKOHOB M MPUHLMMOB B COBPEMEHHbIX MPEeACTaBNEHUAX O NPUPOAE, FPaHULLAX
NPUMEHUMOCTUN TEOPUI, A1 ONMUCAHUA ECTECTBEHHO-HAYYHbIX ABNEHUI 1 NPOLECCOB).

CUCTEeMHO-AeATeNIbHOCTHbIM NOAXO0A B Kypce GU3MKM peanmnsyeTca npexae BCero 3a CYET opraHM3aumm
3KCNepPUMEHTaIbHOM AeaTenbHOCTM obydatowmxca. Ana 6a30Boro ypoBHaA Kypca GpU3nNKM — 3TO
MCMONb30BaHNE CUCTEMbI PPOHTA/IbHBIX KPAaTKOBPEMEHHbIX 3KCMNEPUMEHTOB M NabopaTopHbIX paborT,
KOTOpble B Nporpamme no pusmke obbeanHeHbI B 06NN CNUCOK YYEHNYECKNX NPAKTUYECKUX paboT.
BblaeneHune B yKazaHHOM nepeyHe 1abopaTopHbIX paboT, NPOBOAMMbIX A8 KOHTPONA U OLEHKM,
OCYLLLEeCTBNAETCA Yy4aCTHMKaMM 06pa3oBaTeIbHOro Npouecca Mcxoaa U3 ocobeHHoCTel NAaHMPOBAHUA U
OCHaLeHuA KabuHeTta ¢pmsnkK. MNpun sTom obecneymsaeTca oBnageHme obyqaroWUMmNCa ymeHMAMM



NPOBOANTb KOCBEHHbIE U3MEPEHUA, UCCNef0BaHNA 3aBUCUMOCTEN PU3NUYECKUX BENNYMH U NOCTAaHOBKY
ONbITOB MO NPOBEPKE NPesNoKEHHbIX FTMMNoTes.

Bosibloe BHUMaHUWe yaenaeTca pelleHnto PacyéTHbIX M KaYeCcTBEHHbIX 3a4a4. [py 3TOM A/1A PacUYETHbIX
3aZia4 NPUOPUTETOM ABNAKOTCA 33434M C ABHO 3aZ,aHHOM PUINYECKOWN MOAE/bIO, MO3BONAIOLWLME MPUMEHATD
M3y4YeHHble 3aKOHbl M 3AKOHOMEPHOCTM KaK U3 O4HOr0 pasaesna Kypca, Tak U UHTErpupys 3HaHMA U3 PasHbIX
pa3genos. 1A KayecTBEHHbIX 33434 NPUOPUTETOM ABNAIOTCA 3a4aHUA HAa 06 bACHEHWE NPOTEKAHUA
dU3NYECKUX ABNEHUIM U NMPOLLECCOB B OKPYXKAIOLLEN XKM3HK, Tpebyrouwme Bbibopa Ppusmyeckon mogenm ans
CUTYaLUMM NPAKTUKO-OPMEHTUPOBAHHOIO XapaKTepa.

B cooTtBeTcTBUM € TpeboBaHuaMmn PTOC COO K maTepumasibHO-TEXHUYECKOMY obecrneyeHuto y4ebHoro
npouecca 6a3oBbIl YPoBEHb Kypca GU3UKM Ha YPOBHE CpeaHero obuiero ob6pa3oBaHua AO/KEH U3y4aTbCA B
YCNOBUAX NPeaMETHOro KabuHeTa GU3NKM UK B YCIOBUAX MHTETPUPOBAHHOIO KabuHeTa NnpeameToB
€CTeCTBEHHO-HAYy4YHOro UMKna. B kabuHeTte dU3nKKU 00/13KHO BbITb HEOOXOAMMOE nabopaTopHoe
060opyAoBaHMe 417 BbINONHEHUA YKa3aHHbIX B NPOrpamme no pusmnke y4eHMYECKMX NPakTUYecKux pabot u
AEeMOHCTpaLunoHHoe obopyaoBaHue.

JeMoHcTpaumoHHoe obopyaoBaHne GopmupyeTca B COOTBETCTBMM C NPUHLLMMIOM MUHUMANbHOM
A0CTAaTOYHOCTU M obecneynBaeT NOCTAHOBKY NEPEUYNCAEHHDbIX B Nporpamme no ¢pusmke KatoyeBbix
AEMOHCTPALMIA ANA UCCNea0BaHUA U3yHaeMblX ABIEHUIA U MPOLLECCOB, SMNUPUYECKUX U GYHAAMEHTAIbHbIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHUN.

NabopaTopHoe 0bopyaoBaHMe ANA yYeHUYECKUX NPaKTUYECKNX paboT dopmupyeTca B BUAeE
TEMaTUYECKMX KOMNNEKTOB 1 obecrneynBaeTcs B pacyéte 04HOro KOMMNAEKTa Ha AByX 0byyatowmxcs.
TemaTnyeckme KOMNAEKTbl 1abopaTopHoro 06opyA0BaHUA AOKHbI ObITb NOCTPOEHbI HA KOMMIEKCHOM
MCNONb30BaHMM aHAIOrOBbIX M LMPPOBbIX NPUOOPOB, a TaKKe KOMMbIOTEPHbIX N3MEPUTENbHbIX CUCTEM B
BuAe UuMdppoBbIX 1abopaTopuit.

OCHOBHbIMU LeNsMmuM n3ydeHns Gpusmkn B obem o6pa3oBaHnM ABAAIOTCA:

e (dopmMpoBaHUE MHTEPECA U CTPEMIEHNA 0OYYAIOLLMXCA K HAYYHOMY U3YYEHUIO NPUPOAbl, pa3BuUTHE
NX UHTENNEKTYaNbHbIX U TBOPYECKUX CNOCOBHOCTEN;

® pasBMTUE NpeACTaBAEHWUI 0O HAYYHOM MeToAe No3HaHMA U GOPMUPOBAHUE UCCNea0BaTENbCKOrO
OTHOLLEHUA K OKPYKAOLLMM ABNEHUAM;

e ¢dopmMpoBaHME HAYYHOTO MMPOBO33PEHUA KaK pe3yibTaTa U3yYeHUA OCHOB CTPOEHUSA MaTepUn u
bYHOAMEHTAIbHbIX 3aKOHOB GU3UKMU;

e ¢dopmMpoBaHUE YMEHUNIN 0BBACHATb ABNEHMA C UCNONb30BaHNEM GU3MUYECKUX 3HAHUIN U HAYYHbIX
[ OKa3aTenbCTB;

e ¢dopmuMpoBaHUE NpeacTaBAEHUIN O POanN GU3UKM ANA PA3BUTUA APYTUX €CTECTBEHHbIX HAYK, TEXHUKU U
TEXHONOTUN.

JocTuKeHWe aTUX Lener obecneynBaeTca peleHnem cieayowmx 3a4ay B npoLecce U3y4yeHua Kypca
dU3NKN Ha ypoBHE cpeaHero obuwero o6pasoBaHus:

® npuobpeTeHne cmMcTtembl 3HaHUM 06 06LWMX GU3MYECKMX 3aKOHOMEPHOCTAX, 3aKOHaX, TeopuAX,
BK/IIOYAA MEXaHMKY, MONEKYNAPHYIO OU3UKY, INEKTPOANHAMUKY, KBAaHTOBYIO PUINKY U 31EMEHTDI
acTpopuU3mnKK;

e (dopmMpoBaHNE YMEHUIN MPUMEHATb TEOPETUYECKMNE 3HAHUA AN 06bACHEHWNSA GU3MYECKUX ABIEHUN B
npupoae n ANs NPUHATUA NPAKTUYECKUX PELLEHWNI B MOBCEAHEBHOM KU3HU;

e 0CBOEHMe cnocoboB pelleHma pa3nnMYHbIX 3a4a4 C ABHO 3aA4aHHON pU3nMYecKon Mmoaenbto, 3a4ad,
noApasyMeBatoLLMX CAMOCTOATE/IbHOE Co3a4aHMe GM3MYECKON MOAENN, aAeKBATHOM YCNOBUAM
3a4auu;

® MoHMMaHuMe PU3MYECKUX OCHOB U MPUHLMMOB AENCTBMA TEXHUYECKUX YCTPOMCTB U TEXHONOTUYECKUX
NPOL,ECCOB, UX BAUAHUA Ha OKPYKaloLLyto cpeay;

e OB/laflEHNEe MeTOAaMM CaMOCTOATEIbHOIO NAaHMPOBAHMA U NpoBeaeHUA PUINYECKUX
3KCMEepPMMEHTOB, aHan3a U UHTepnpeTaumMm MHbopmauum, onpeaeneHns 4oCTOBEpHOCTH
NoJIyYeHHOro pe3ynbTaTa;

e CO34aHWe YCN0BUIM ANA PAa3BUTUA YMEHUN NPOEKTHO-UCCNEA0BaTE/IbCKOMN, TBOPUECKOMN AeATEeNbHOCTH.

Ha nsyyeHne ¢13nkm (6a3oBbiii ypoBEHDL) Ha YPOBHE cpeaHero obuiero obpasosaHusa otBoanTca 136
yacos: B 10 knacce — 68 yacos (2 yaca B Hegento), B 11 Knacce — 68 yacos (2 Yaca B HeAeno).



COAEPXAHUE OBYYEHUA
10 KN1ACC
Paspen 1. ®usumka 1 meToabl HAy4YHOro NO3HaHUA

®dunsnKa — Hayka o npmpoge. HayyHble meToabl MO3HAHUA OKpYyrKatoLLero mupa. Ponb askcnepmmeHTa m
TEOPUM B NpoLecce NO3HAHMA NPUPOAbI. DKCNEPUMEHT B PU3MKe.

MogenupoBaHue pU3nMYeCKnX ABAEHNIN N Npoueccos. HayyHble runoTtesbl. PU3nyeckme 3aKoHbl U TEOPUN.
lpaHMLbl NPUMEHMUMOCTUN GU3NYECKMX 3aKOHOB. [pUHLMN COOTBETCTBMA.

Ponb 1 mecto pu3nku B GopMmnpPoOBaHMUN COBPEMEHHOM HAYyYHOM KapTUHbI MUPa, B MPAaKTUYECKOM
OEeATEeNbHOCTU NI0AEN.

AdemoHcmpayuu

AHanorosble 1 UMdpoBble U3MepUTENbHblE NPMOOPbLI, KOMNbIOTEPHbIE AATYMKMN.
Pasgen 2. MexaHMKa

Tema 1. KuHemamukKa

MexaHun4veckoe asuxkeHne. OTHOCUTENbHOCTb MeXaHN4YeCcKoro AsuxeHua. Cucrtema oTcHéTa. TpaeKTopuma.

MepemeLlLeHne, CKOPOCTb (CpeaHAA CKOPOCTb, MTHOBEHHAA CKOPOCTb) M YCKOPEHWE MATEPUAIbHOWN TOYKH,
NX MPOEKLUM HA OCK CUCTEMbI KOOPAMHAT. CNoXKeHMe NepemeLLLEHNN N CNOXKEHNE CKOPOCTEN.

PaBHOMepHOE 1 paBHOYCKOPEHHOE NPAMOIMHENHOE ABUXKeHME. [PadMKN 3aBUCMMOCTM KOOPAMHAT,
CKOPOCTU, YCKOPEHUA, NYTU N NepeMeLLeHMA MaTepraibHON TOYKN OT BPEMEHMU.

CBobogHoe nageHue. YcKopeHne cBo604AHOro nageHums.

KpuBonnHeliHoe gsuxeHune. [ABMKeHME MaTepPManbHOM TOYKU MO OKPYHKHOCTU C NOCTOAHHOM NO MOAY /IO
CKOPOCTbHO. YrN0BasA CKOPOCTb, IMHEHasA CKOpoCTb. [epunoa v YactoTa obpalueHums. LleHTpocTpemutenbHoe
yCKOpeHue.

TexHU4ecKne yCcTpomncTBa U NPaKTUYECKOe NPUMEHEHME: CMTNAOMETP, ABUXKEHWNE CHAPALOB, LENHbIE U
peMEéHHble nepeaayn.

AdemoHcmpayuu

Mogaenb cnctembl OTCHETA, MANKOCTPALLUA KUHEMATUYECKMX XapPaKTEPUCTUK ABUKEHUA.
MNpeobpa3oBaHue ABUKEHUI C UCNONb30BAHMEM NPOCTbIX MEXaHWU3MOB.

MNageHne Ten B BO3AyXe M B Pa3peKeHHOM NpoCTpaHCTBe.

HabntogeHne aBuxkeHuaA Tena, 6poweHHOro noa yraiomM K ropusoHTY U TOPU3OHTaNbHO.
N3mepeHne ycKkopeHna cBo6oAHOro NaaeHums.

HanpasneHne CKOPOCTU NPU ABUMKEHNM NO OKPYHKHOCTH.

YueHuuecKuli akcnepumeHm, nabopamopHoeie pabomeoli

MN3yyeHMe HEPABHOMEPHOTO ABUMKEHMA C LIe/IblO ONpeaeneHnsa MrHOBEHHOM CKOPOCTH.
UccnepoBaHMe COOTHOLWEHMA MeXAY NYTAMU, NPOMLAEHHBIMW TEZIOM 33 NOCNEA0BaTE/bHbIE PABHblE
NPOMEKYTKM BPEMEHMU NPU PABHOYCKOPEHHOM ABUMKEHUMU C HAYa/IbHOM CKOPOCTbO, PaBHOWM HYAIO.
N3yyeHne ABUKEHUA LWAPUKA B BASKOM KUAKOCTU.

N3yyeHne ABUKEHUA TeNa, BPOLWEHHOTO FOPU30HTANbHO.

Tema 2. JuHamuKa

MpuHLUMN oTHOCUTenbHOCTU Fanunnes. MepBbiit 3aKkoH HbtoToHa. MHepuyanbHble cMCTEMbI OTCYETA.

Macca Ttena. Cuna. MpuHUMN cynepnosnumnmn cun. Bropon 3akoH HbtoTOHa AN maTtepuanbHOM TOUKMK.
TpeTuii 3aKoH HbloTOHa AN MaTepuanbHbIX TOYEK.

3aKOH BCEMUPHOTrO TAroTeHMA. Cuna TaxecTu. NepBana KOCMUYECKAA CKOPOCTb.

Cuna ynpyrocTtu. 3aKoH lN'yka. Bec Tena.

TpeHue. Buabl TpeHua (NOKoA, CKONbXKeHUSA, KadyeHus). Cuna TpeHua. Cyxoe TpeHne. Cuna TpeHus
CKO/IbXKEHUSA U cuna TpeHuns nokos. KoaddpuumeHTt TpeHma. Cuna conpoTMBAEHUA NPU ABUKEHUN TENA B
KUAKOCTU UK rase.

MocTynaTtenbHoe U BpallaTenbHOe ABUXKEHME abCoNOTHO TBEPAOro Tena.

MOMEHT cMAbl OTHOCUTENBHO OCK BpaLeHuA. MNaevo cuabl. Ycnosua pasHoBecma TBEPLOro Tena.

TexHUYeCcKne yCcTpomncTBa 1 NpPakTUYECcKoe NPUMEHEHNE: NOALWNNHUKN, ABUKEHMNE UCKYCCTBEHHbIX
CMYTHUKOB.

AdemoHcmpayuu
fABneHne nHepuunn.
CpaBHeHMe Macc B3aMMOAENCTBYIOLLMX Te.



BTopow 3akoH HbtoToHa.

U3mepeHmne cun.

CnoxeHue cun.

3aBMCUMOCTb CUAbI YNIPYTOCTK OT Aedopmauymu.

HesecomocTtb. Bec Tena npu ycKopeHHOM Nogbéme 1 NageHunu.

CpaBHeHMe cnA TPEeHMUA NOKOA, KAYEHUA U CKOJIbXKEHMUA.

YcnosuAa pagHoBecuA TBEPAOro Tena. Buapl pasHoBecus.

YueHuuecKuli sakcnepumeHm, nabopamopHoeie pabomeoli

MN3yyeHne aBuKeHMA BpycKka NO HAKNOHHOM NAOCKOCTW.

NccnepoBaHme 3aBUCMMOCTM CUA YNIPYTOCTU, BO3HUKAIOLWMX B NPYXKMHE U pe3nHOBOM 06pasue, OT MX
aedopmaumn.

NccnepoBaHue ycnoBmin paBHOBECUA TBEPAOrO Tela, MMEKOLWENO OCb BPaLLEHUA.
Tema 3. 3aKOHbI COXPAHEHUA 8 MeXAHUKe

MMnynbc maTepmanbHOM TOYKK (TeNa), CUCTEMbI MATEPUANBbHBIX TOYEK. MMNYbC CUAbI U U3MEHEHME
MMMYNbCa Tena. 3aKOH COXPaHEeHUA MMNYAbCA. PeakTMBHOE ABUMKEHMeE.

PaboTa cunbl. MOLHOCTb CUAbI.

KnHeTnyeckan sHeprua matepuanbHOM TOYKK. Teopema 06 M3MEeHEHUU KUHETUYECKOW SHEPTUN.

MoTeHumnanbHana aHeprma. MNoTeHUManbHaa aHepPrma ynpyro ebopmmpoBaHHON NPYKUHbI. MoTeHUManbHanA
3Heprua Tena B6113N NOBEPXHOCTU 3eMAN.

MoTeHUManbHble U HENOTEHUMANBHbIE CUAbI. CBA3b PaboTbl HENOTEHUMANBHBIX CUN C USMEHEHUEM
MeXaHWYeCKOM IHePrnm cuctemol Ten. 3aKOH COXPAHEHNA MeXaHMYeCKON aHepruum.

Ynpyrue n Heynpyrue cTONKHOBEHMUA.

TexHMYecKne yCTPONCTBA M NPAKTUYECKOE NPUMEHEHMNE: BOAOMET, KONEP, NPYKUHHbIN NUCTONET,
OBUXEeHue pakKeT.
AdemoHcmpayuu
3aKOH coxXpaHeHuAa nmnynbea.
PeaKTuBHOE ABUKEHMe.
Mepexon NOTEHLMANbHOM SHEPTUM B KUHETUYECKYIO M 06paTHO.
YueHuyeckulii aKcnepumeHm, nabopamopHoie pabomeol
MN3yueHne abCcoNtOTHO HeYNpPYroro yAapa C NOMOLLbIO ABYX OANHAKOBbLIX HUTAHbIX MAaATHUKOB.
NccnepoBaHue cBA3KM paboTbl CUAbI C UISMEHEHUEM MEXAHUYECKOM SHEPTUM Tela Ha NpUMepe PACTAXKEHUA
Pe3nHOBOro XKryTa.
Paspen 3. MonekynapHaa ¢pusmnka n repmoamHamMmmKa
Tema 1. OcHO8bI MOAEKYNAPHO-KUHemu4vecKoii meopuu

OCHOBHble NONIOXKEHNA MONEKYNAPHO-KUHETUYECKOM TEOPUM N UX ONbITHOE 060CHOBaHMe. bpoyHoBCKoe
asukeHne. nddysmna. Xapaktep ABUKEHMA U B3aMMOLENCTBUA YacTumL, BelLecTBa. Mogenm ctpoeHuma rasos,
XKUAKOCTEN M TBEPADbIX TeN M 06bACHEHWE CBOMCTB BeELLECTBa HA OCHOBE 3TUX moaenei. Macca n pasmepbl
monekyn. Konnuectso sewectsa. [NoctoaHHaa Asoragpo.

Tennosoe paBHoBecue. TemnepaTypa n eé namepeHue. LLikana temnepatyp Lenbcua.

Mogenb nageanbHoro rasa. OCHOBHOe ypaBHEHWE MONEKYNAPHO-KMHETUYECKOM TEOPUN NAeaNbHOrO rasa.
Ab6contoTHaA TemnepaTypa Kak mepa cpeHel KUHETUYECKOM SHEPTUMN TENNOBOIO ABUKEHUA YacTUL, rasa.
LLkana TemnepaTyp KenbBMHa. Ma30Bble 3aKOHbI. YpaBHeHne MeHaeneeBa—KnanepoHa. 3akoH danbToHa.
MN3onpoueccbl B MAeanbHOM rase ¢ NOCTOAHHbIM KOAMYECTBOM BellecTsa. [paduyeckoe npepcrasneHmne
M30MPOLLECCOB: N30TEPMA, M30X0pa, n3obapa.

TexHMYecKne yCTPOMCTBA M NPAaKTUYECKOe NpUMeHeHNe: TepmomeTp, bapomeTp.

AdemoHcmpayuu

OnbITbl, AOKa3blBalOLWME ANCKPETHOE CTPOEHME BewecTBa, poTorpadrm Mmonekyn opraHm4eckmx
coeuHEHUN.

OnbITbl No anddYy3nM XKMUAKOCTEN M ra3oB.

Mogaenb 6pOyYHOBCKOro ABUMKEHUA.

Mogaenb onbiTa LTepHa.

OnbITbl, A0Ka3blBAKOLME CYLLECTBOBAHME MEXMONEKYIAPHOTO B3aMMOAENCTBUA.

Mogenb, nancTpupyoLwan NpMpoay AaBAeHUA rasa Ha CTeEHKM cocyaa.



OnbITbl, UANOCTPUPYIOLLME YPAaBHEHWNE COCTOAHMA NAEaNbHOIOo rasa, M30npoueccol.

YueHuuecKuli sakcnepumeHm, nabopamopHsie pabomel

OnpeaeneHne maccbl BO3ayxa B KNACCHOM KOMHaTe Ha OCHOBE M3MepeHUi 06 bEMa KOMHaTbI, JAaBNEHUA U
TemnepaTtypbl BO34yxa B HEW.

UccnepoBaHme 3aBUCUMOCTU MeXKAY NapamMmeTpamMun COCTOAHUA Pa3pPeXeHHOoro rasa.

Tema 2. OcHosbl mepmMOOUHAMUKU

TepmogmHammnyecKkas cuctema. BHyTpeHHAA saHeprua TepmMoANHAMMUYECKOM CUCTEMbBI M CNOCObbI eé
nameHeHus. Konmyectso TenaoTbl 1 paboTa. BHyTpeHHAA 3Heprua o4HOATOMHOIO aeabHOro rasa. Buapl
Tennonepenayn: TENJIONPOBOAHOCTb, KOHBEKLUMA, U3nyyeHue. YaenbHasa TeNJOEMKOCTb BELLECTBA.
Konnuectso TennoTbl Npu Tensionepegave.

MoHATMe 06 agmnabaTHom npouecce. [epBbii 3aKOH TePMOAUHAMUKN. [TpMeHeHWe NepBOro 3aKkoHa
TEPMOAMHAMMKM K n3onpoueccam. Mpadpuyeckas nHtepnpetaumns pabotbl rasa.

BTopoi1 3aKoH TepmoaAnHaMUKKN. HeobpaTMMOCTb NpoLeccos B Npupoge.

Tennosble MawwKHbI. MPUHLMNLI AEACTBMA TENNOBbLIX MaLWH. Mpeobpa3oBaHMA SHEPTUN B TENNOBbIX
MawnHax. KoappumumeHT nonesHoro AencTama TennoBon matimnHbl. Lkn KapHo n ero koapouumeHT
Nose3Horo AencTBmA. dKonormyeckne npobaembl TENN03IHEPTETUKN.

TexHMYecKne yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHME: ABUIaTeb BHYTPEHHErO CropaHus, 6bIToBoMn
XONOANNBHUK, KOHAMLUMOHEP.

AdemoHcmpayuu

N3meHeHWe BHYTPEHHEWN SHEPr1Kn Tena Npu cosepLieHnn paboTbl: BbleT NPO6KM U3 ByTbINKM NOA,
[EeCTBMEM CXKATOTO BO3A4yXa, HarpeBaHne s¢upa B NaTyHHOM TpybKe NyTéM TpeHUs (BMAe0AeMOHCTPALMA).
N3meHeHWe BHYTpeHHeW sHeprum (TemnepaTypbl) Tena Nnpu Tennonepesave.

OnbIT Nno agnabaTHOMY paclIMpeHnto Bo3ayxa (OnbIT C BO3AYLHbIM OTHUBOM).

Mogenu naposoii TypbuHbI, ABUraTENA BHYTPEHHErO CrOPaHUA, PEaKTUBHOIO ABuraTens.

YueHuyeckulii akcnepumeHm, nabopamopHoie pabomeol

N3mepeHune yaenbHOM TeNI0EMKOCTH.

Tema 3. Aepe2camHbie cocmosHuA sewjecmead. Paszosvie nepexoosbl

Mapoob6pa3oBaHue n KoHAeHcauus. McnapeHne u kuneHne. A6CONOTHAA U OTHOCUTEIbHAA BIAXKHOCTb
BO3A4yXa. HacblweHHbIV nap. YaenbHaa Tenaota napoobpa3oBaHuA. 3aBUCMMOCTb TEMNEPATYpPbl KUNEHUA OT
OasneHua.

Teéppoe Teno. Kpuctannmyeckne n amopdHole Tena. AHM30TPONUA CBOMCTB KPUCTANNOB. Kuakue
Kpuctannbl. CoBpemeHHble matepuansl. [lhasneHve n Kpuctannmsauma. YaenbHasa TennoTa naaBaeHus.
Cybnanmaums.

YpaBHeHue Tennosoro 6anaHca.

TexHMYecKne yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUNE: TUTPOMETP U NCUXPOMETP, KaNOPUMETP,
TeXHO/N0MMU NONYYEHNA COBPEMEHHbIX MaTepManos, B TOM YNCe HaHOMaTepUanoB, U HAHOTEXHONOTUW.
AdemoHcmpayuu
CBOMCTBA HACbILWEHHbIX NAPOB.

KuneHue npu NOHMXKEHHOM AaBAeHUN.

Cnocobbl U3mepeHns BNAXKHOCTMU.

HabntopeHne HarpeBaHWA U NAaBAEHUA KPUCTANIMYECKOrO BELLLECTBA.
JemoHcTpauma KpucTannos.

YyeHuyecKuli skcnepumeHm, nabopamopHseie pabomeol

N3mepeHne OTHOCUTENIbHOM BAAXKHOCTU BO34YXa.

Paspen 4. dnekTpoamHamuka

Tema 1. Inekmpocmamuka

dneKTpusauna Ten. INeKTpuyeckunii 3apaa. [1sa Buaa aNeKkTpuyecknx 3apagos. NpoBoaHMKMY,
OV3IEKTPUKM U NONYNPOBOAHMKU. 3aKOH COXPaHEHMA SNEKTPMUYECKOro 3apaja.

B3anmogencreme 3apsaoB. 3akoH KynoHa. ToueyHbln 31eKTPUYECKUIA 3apag,. INEKTPMUUYECKoe nose.
HanpsKEHHOCTb aNeKTpMyeckoro noas. MpuHLMN cynepnosnumm snekTpudeckux nonem. Jinnmm
HaNPAXXEHHOCTU 3NEKTPUYECKOro NoAA.

Pabota cun anekTpocTaTuyeckoro nonsa. NoteHuman. PasHOCTb NOTeHUMaNoB. NPOBOAHUKN U
OV3NIEKTPUKM B INEKTpOoCTaTUYecKkom none. juanekrpnyeckas NpoHULAEeMOCTb.



dNeKTpPoEMKOCTb. KoHaeHcaTop. DNEeKTPOEMKOCTb NJOCKOro KOHAEHCAaTOpa. JHEePrna 3apAa*KeHHoro
KOHAeHcaTopa.

TexHMYecKne yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHME: SNEKTPOCKOM, 3/IEKTPOMETP,
3NEeKTPOCTAaTMYECKasn 3aLLMTa, 3a3eMIEHNE 3N1EeKTPONPUOBOPOB, KOHAEHCATOP, KOMMPOBA/IbHbIM annapar,
CTPYWHbIA NPUHTEP.

AdemoHcmpayuu

YCTPOMCTBO U NPUHLUMIM AENCTBUA NEKTPOMETPA.

B3avmopaenctesme HasaNeKTPM30BaAHHbDIX Te.

DNeKTpuYecKoe NnoJie 3apAXKeEHHbIX Ten.

MpPOBOAHUKM B 91E€KTPOCTAaTUHECKOM MOIE.

DneKTpocTaTUyecKkas 3alumTa.

[OVN3NeKTPUKM B INEeKTPOCTAaTUYECKOM none.

3aBUCUMMOCTb 3N1EKTPOEMKOCTM NAOCKOro KOHAEHCATOpa OT NAOLWAAN NAACTUH, PACCTOAHMA MEXAY HUMU U
ANINEKTPUYECKOM NPOHULLAEMOCTH.

dHeprva 3apsarKeHHOro KoHAeHcaTopa.

YueHuuecKuli sakcnepumeHm, nabopamopHoie pabomeol

N3mepeHne aneKTPOEMKOCTN KOHAEHCATopa.

Tema 2. MocmoaHHbIli anekmpuveckuii moK. TOKU 8 pa3au4HbIX cpedax

DNEeKTPUYECKUI TOK. YCNOBUA CYLLLECTBOBAHMA 3/TIEKTPUYECKOrO TOKa. MCTOUYHUKNM TOKa. Cnna ToKa.
MOCTOAHHDbIN TOK.

HanpskeHue. 3akoH Oma gnA yyacTKa uenu.

DNeKTpnYecKoe CoNpoTuBAeHMeE. YaenbHOe CONPOTMBAEHME BelLecTBa. [ocnenoBaTenbHoe,
napannenbHOe, CMeLaHHOEe CoegMHEHME NPOBOAHMKOB.

PaboTa aneKTpmnYecKoro Toka. 3akoH [koyna—/leHua. MOoWHOCTb 3/1eKTPUYECKOTO TOKa.

DNEeKTPOABUIKYLLLAA CUAA U BHYTPEHHEE CONPOTMBNEHNE NCTOUYHMKA TOKA. 3aKOH Oma gnAa NoaHOM
(3amKHYyTOM) aneKkTpuYecKkon Lenu. Kopotkoe 3amblKaHMe.

DNeKTPOHHasA NPOBOAMMOCTb TBEPAbIX METANN0B. 3aBUCMMOCTb CONPOTUBAEHMA METANN0B OT
TemnepaTtypbl. CBEPXNPOBOAMMOCTb.

DNEeKTPUYECKUI TOK B BaKyyme. CBOMCTBA 3/IEKTPOHHbIX MYYKOB.

MonynpoBogHMKK. COBCTBEHHAA M NPMMECHas NPOBOANUMOCTb NOYNPOBOAHMKOB. CBOMCTBA p—N-
nepexoaa. NonynposogHMKoBble NpMbopbI.

DNEeKTPUYECKUI TOK B PaCTBOPAX M pacnaaBax 3N1eKTPOAMUTOB. DNEKTPOAMUTMYECKAA AUCCOLMALLUA.
DNEeKTPOon3.

DNeKTPUYECKUI TOK B ra3ax. CamoCTOATENbHbBIN U HECAMOCTOATENbHbIN pa3pag. MonHua. MNnasma.

TexHU4YeCcKne yCcTpomncTea N NpPakTUYECKoe NPUMEHEHUNE: aMNEPMETP, BOSIbTMETP, PEOCTAT, UCTOYHUKMU
TOKa, 3/IeKTPOHarpeBaTe/ibHble NPMOOpPbI, INEKTPOOCBETUTENbHbIE MPUOOPbLI, TEPMOMETP CONPOTUBNEHMUS,
BaKYyMHbI Anoa, TepMUCTOPbI U POTOPE3NCTOPDLI, MOAYNPOBOAHUKOBbLIN AN0A, rafibBaHUKa.
AdemoHcmpayuu
N3mepeHne cnabl TOKA M HaNPAXKEHUA.
3aBMCMMOCTb CONPOTUBAEHUA LUNNHAPUYECKMX NPOBOAHUKOB OT AJ/1MHbI, N/IOWaAN NONepevyHoOro CE4eHNSA U
martepuana.

CmellaHHOe coegMHEHME NPOBOAHMKOB.

MpaMoe n3mepeHne saNeKTPOABMKYLLEN CUbl. KOPOTKOE 3aMblKaHWE FraIbBaHUYECKOTO 3/1IEMEHTA U OLEHKA
BHYTPEHHEro CONPOTUBAEHMA.

3aBMCMMOCTb CONPOTUBAEHUA METANNIOB OT TeEMMepPaTypbl.

MpoBOANMOCTb SNEKTPOINTOB.

NcKpoBoi paspas 1 NpoBoAMMOCTb BO3A4YXa.

OAHOCTOPOHHAA NPOBOAMMOCTb ANOAA.

YueHuuecKuli sakcnepumeHm, nabopamopHsie pabomel

MN3yyeHMe cMelaHHOro CoOeaMHEHMA PE3UCTOPOB.

N3mepeHne aNeKTPOoABUKYLLEN CUIbI UCTOYHMKA TOKA U €r0 BHYTPEHHENO CONPOTUBAEHMA.
HabntogeHue anekTponusa.

Me:xnpeameTHble CBA3U



MN3yuyeHune Kypca dmnsnkmn 6aszoBoro ypoBHsA B 10 Knacce ocyLecTBAAETCA C YY4ETOM COAepKaTeIbHbIX
MeXnpeamMeTHbIX CBA3EeM C Kypcamu maTteMaTuKun, bnonorum, Xxmummnu, reorpadmm n TeEXHONOTUN.
MexcnpedmemHble NOHAMUSA, CBA3aHHbIE C U3yYEHMEM METOA0B HAaYYHOrO NO3HAHUA: AB/IEHME, HAyYHbIN
daKT, runoTesa, pMsnyeckaa BeamMUnMHa, 3aKoH, Teopus, HabtoaAeHUe, SKCNEPUMEHT, MOAETMPOBaHKE,
MOZENb, U3SMEPEHUE.

Mamemamuka: pelwieHne CMCTEMbl YyPaBHEHUI, AnHeHaa GyHKUmMA, napabona, rmnepbona, nx rpadumku mn
CBOWCTBA, TPMFOHOMETpUYeCcKme GyHKLUMU: CUHYC, KOCUHYC, TAHFEHC, KOTAHTEeHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbLI M UX MPOEKLMN Ha OCU KOOPAMHAT, CN0XKEHME BEKTOPOB.
Buonozua: mexaHNYECKOe ABUMKEHUE B XKMBOM Npupoge, anddysns, oCMoc, TENT00OMEH KUBbIX
OpraHn3MoB (BUAbl Tenaonepenayu, TeNI0BOE PaBHOBECUE), 3IEKTPUYECKNE ABNEHMUA B }KUBOM NpUpoae.
Xumus: [NCKpeTHOe CTPpOeHM e BeLLLeCcTBa, CTPOEHNE aTOMOB M MONEKY/, MOJIb BELLECTBA, MOIAPHAsA Macca,
TENN0Bble CBOMCTBA TBEPADLIX TEJ, }KUAKOCTEN N ra30B, INEKTPUYECKME CBOMCTBA METANNOB,
3NEKTPONNTMUYECKAA ANCCOLMALMA, Fa/ibBaHMKA.

Feozpadpus: BnaxxHOCTb BO34yXa, BETPbI, bapomeTp, TepmomeTp.

TexHos02usA: NpeobpasoBaHMe ABUKEHWNI C UCMNOb30BAHMEM MEXAHU3MOB, YYET TPEHMA B TEXHUKE,
NOALMMNHUKN, UCMONb30BAHNE 3aKOHA COXPAaHEHMA MMMYIbCa B TEXHUKE (paKkeTa, BOAOMET U Apyrue),
ABUraTenb BHyTPEHHEro cropaHus, naposan TypbuHa, 6bITOBON X0N04UNbHUK, KOHAULMOHEP, TEXHOIOTUK
NoJly4eHMA COBPEMEHHbIX MaTepManos, B TOM YnC/e HAaHOMATepPManoB, U HAHOTEXHONOTUN,
3NEeKTPOCTaTMYECKasn 3aLLMTa, 3a3eM/IeHNE 3/1EKTPONPUBOPOB, KCEPOKC, CTPYIMHbIN NPUHTEP,
3NeKTpoHarpeBaTe/ibHble NPUBOPbI, 91EKTPOOCBETUTEIbHbIE NPUBOPBI, FabBaHMKA.

11 K1ACC
Paznea 4. DuexkTpoanHaMmmuka
Tema 3. Maznummnoe none. I1eKMpPOMACHUMHAA UHOYKYUA

[TocrossHHBbIE MarHuTHI. B3auMoaelicTBue MOCTOSTHHBIX MarHuTOB. MaruuTHoe 1noJie. BeKTop MarHuTHOM
UHAYKIWY. [[pUHIUMO cynepno3uiuu MarHUTHBIX NoJied. JInHun MarHuTHOM MHAyKuMK. KapTuHa muHuit
MarHUTHOW MHIYKIWUH TOJISI TOCTOSTHHBIX MarHUTOB.

MarauTHO€ noJie MPOBOJHUKA ¢ TOKOM. KapTuHa TuHMI MHAYKIIMA MAarHUTHOTO MOJISL UTMHHOTO MPSMOTO
MPOBOJIHUKA U 3aMKHYTOT'0 KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM. OnbIT DpcTena. Bzaumonericteue
MPOBOJTHUKOB C TOKOM.

Cuna Amriepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOlyJib M HarpaBlieHUE. J[BUKEHHE 3apsSyKEHHOM YacTUIbI B OJJTHOPOJHOM MarHUTHOM
nose. Pabora cunel Jlopenna.

SIBrIeHME AIEKTPOMArHUTHOM UHAYKIMK. [10TOK BEKTOpa MAarHUTHOM MHIYKIIMU. DJIEKTPOABIKYIIAS CUIIa
WHAYKIWHU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKuuu Papajes.

Buxpeoe anekTpuyeckoe noJie. IIEKTPOABUIKYILAS CUJIa UHAYKIIMK B TPOBOIHUKE, IBHXKYIIIEMCS
MOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTD. SIBIEHME CAMOMHAYKINHU. DIIEKTPOIBUKYILAsA CUJIA CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckre ycTpoucTBa U MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTBI, 3JIEKTPOMArHHTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M€Yb.

Hemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM TIOJIEM.
JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aumopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.
SIBneHue IeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIMHU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuit skcnepumenm, nabopamopmusie padomot



W3ydyeHre MarHUTHOTO NOJISt KaTyLIKU C TOKOM.

HccnenoBanue neficTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBlIeHUS JIEKTPOMarHUTHOM MHIYKLIHH.

Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHuUmMHbvle KONEOAHUA

KonebarenbHas cuctema. CBoOOIHBIE MexaHWUeCKUe Koniebanus. ["apmonnueckue xonedanwus. [lepuon,
4yacToTa, aMIInTyna u (aza konebanuid. [IpykuHHbIi MassTHUK. MaTeMaTHYECKH MasiTHUK. Y paBHEHHE
rapMOHHYECKUX Kosiebanuil. [IpeBpalienre sHepruu npyu rapMOHMYECKUX KOJIEOAHUSX.

Konebarenpublii KoHTYp. CBOOOIHBIC AIIEKTPOMATHUTHBIE KOJIeOaHHs B UACATHHOM KoJIeOaTeIbHOM
KOHTYype. AHaNOrusi MeX/J1y MEXaHMUECKUMU U AJIEKTPOMarHuTHbIMU Kosiebanussmu. @opmyna Tomcona.
3aKOH COXpaHEHMsI SHEPTUU B UACATIbHOM KOJI€0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroImux KojiebaHusIX. BbIHyX/1eHHbIE MeXaHn4ecKue Kosiebanus. Pe3oHaHc.
BoiHyXIeHHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUSI.

[Tepemennsblit Tok. CHHYCOMAANBHBIN EpeMEHHbIN TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
NeMCTBYIOIIee 3HAUEHNE CUIIBI TOKA U HAaIIPSKEHUSI.

Tpancopmarop. [IpousBoacTBo, nepeagaya U NOTpeOIEHUE IIEKTPUUECKON SHEPTUU. DKOJIOTHUECKUE
PHUCKHU IIPU MTPOU3BOJICTBE AEKTpo3Hepruu. KyabTypa Ucronb30BaHus 3J€KTPOIHEPTUHU B IOBCETHEBHOM
KU3HU.

TexHnueckure ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: IEKTPUUECKUI 3BOHOK, TEHEPATOP IEPEMEHHOTO
TOKa, JINHUU dJIEKTpoIiepeaay.

Hemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKMHHBIN WM MaTeMaTUYECKUN MasiTHUK).
HaGnronenue 3aryxarmmmx KojJeOaHui.

WccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJeOaHUH.

HaGnronenue pezonanca.

CB0OOHBIC PIIEKTPOMArHUTHBIE KOJICOAHMS.

OciorpamMmsl (3aBUCUMOCTH CHIIBI TOKA U HAMPSIKEHUs OT BPEMEHH) JIJ1s 2JIEKTPOMArHUTHBIX KOJeOaHuH.
Pe3onanc npu nocnenoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH UHAYKTUBHOCTH M KOHAEHCATOPA.
Mogenp TMHAN NEKTPOIIepEaaydH.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KoJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U MacChl rpy3a.
HccnepoBanue nepeMeHHOro TOKa B LIS U3 MOCIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA, KaTyIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHndeckue BOJHBIL, ycia0BUs pactipocTpanenus. [lepuoa. CkopocTs pacipocTpaHEHUs U IJIMHA BOJIHBL.
[Tonepeunsie u nmpoaobHBIE BOJIHBL. MHTepdepenuus u qudpakiys MexaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIEC BOJHBL. Y CJIOBUS U3JTyYEHUs 3JEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BekTopoB E, B, V B anexkTpoMarauTHo# BosHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
nperoMIIeHue, noJspusanus, qudpakius, uarepeperius. CKOpOCTh AEKTPOMArHUTHBIX BOJIH.

[Ikana 3eKTpOMarHUTHBIX BOJH. [IpMeHeHre 2IeKTPOMArHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUHMIBI paguocBs3u U TeneBuaeHus. Panuonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpeibl.

TexHudeckue ycTpoiCcTBa U MIPAKTUYECKOE NPUMEHEHNE: MYy3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBast
JMarHOCTHKA B TEXHUKE U MEJUIIMHE, pajap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neub.
Hemoncmpayuu
OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U TPOJIOIbHBIX BOJIH.

Konebuomieecs Teno Kak MCTOYHHUK 3BYKA.

HaGnronenue otpaxkeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunu 1 qudpakimy MEXaHH4eCKUX BOJH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIUTYIOM U 4aCTOTON KOJIeOaHUH.
HccnenoBanue cBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPEIOMIICHHE, OJIApU3aus, Au(paKims,
UHTEepEepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeitHOe paclipocTpaHEHHE CBETA B OJJTHOPOIHOM cpene. JIyu cBera.
To4euHbI HCTOYHUK CBETA.



OtpaxeHnue cBera. 3aKOHbBI OTpakeHUs cBeTa. [locTpoenue n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienne cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTeNb npenomicHus. [lomHoe
BHYTpEHHee oTpakeHue. IIpenenbHblil yroi nojaHoro BHyTpEHHETO OTPaKEHUS.

Hucniepcust ceera. CioxkHbIi coctaB 6enoro cera. L{Ber.

Cobuparomue u paccenBaronue TMH3bl. ToHKast TruH3a. POKYCHOE pAaCCTOSHHE U ONTHYECKAst CUiIa TOHKOH
nmuH3bL [locTpoenne n300paxkeHuii B coOMparonInx u pacceuBaromux JuH3ax. opMysa TOHKON JIMH3BI.
VBennueHue, 1aBacMoe JUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

Bonnogas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOUHUKH. Y CTIOBUS HAOIIOCHUS MAKCUMYMOB
Y MUHMUMYMOB B HUHTEP(EPEHIIMOHHOMN KapTHUHE OT ABYX CHUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxmus cBera. JudpakiuuonHas pemérka. Y cioBrue HaOIOCHUS TIABHBIX MAKCUMYMOB TIPH MAJICHUU
MOHOXpPOMAaTHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEUIETKY.

[lonspuszanus ceera.

TexHnuueckue ycTpoiicTBa U MpakTUYECKOE IPUMEHEHHUE: OUKH, JIyNa, (poToanmapar, IpOeKIIMOHHBIN
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AUPPaKIIMOHHAS PELIETKA, OJISIPOUI.
Jemoncmpayuu
[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpaKEHHE U peroMiieHre ceeta. OnTuueckrue npuOopsl.

[TonHoe BHyTpeHHEee oTpaxeHue. MoJienb CBETOBOIA.
HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

Mopenn MUKpOCKOTa, TEIECKOTIA.

Ha6nronenue nntepdepeHiinu crera.

Ha6nronenue qudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[TonyueHue crniekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.
Habmronenue nonsipusaiuu cBera.

Yuenuueckuit sxkcnepumenm, navopamopuvie padomol
N3mepenune nokazaresns NpeioMIICHUs CTEKIA.
HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.
HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcCHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panuLIBI TPUMEHUMOCTH KIacCUYECKON MeXaHUKH. [locTynarsl criennanbHON TEOPUN OTHOCUTEIBHOCTHU:
MHBApUAHTHOCTb MOJYJISI CKOPOCTH CBETA B BAKyyM€, IIPUHIIMII OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U COKPAIICHUE JJIUHBI.

DHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBs13b Macchl € PHEPrUEH U UMITYJIbCOM PENSTUBUCTCKON YaCTULBI. DHEPTUs TOKOSI.

Pa3znen 7. KBantoBasi pusuka
Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. ®opmyna [Tnanka cBsizu sHEpruu GOTOHA C €ro YaCTOTON. DHEPTHUs U UMITYIbC (GOTOHA.

OtkpsiTue u uccienoBanue Gporoddpdexra. Onpitel A. I'. CtoneroBa. 3akonsl porodpdexra. YpaBHeHUE
OunmreitHa g gotosddekra. «Kpacnas rpanunay hotodrddexra.

JaBnenue cera. Onbitel [1. H. JIeOenena.

XHUMUYECKOE IEUCTBUE CBETA.

Texnuyeckue ycTpoiicTBa U MpaKTUUYECKOE MpUMEHeHHe: (OTOAIEeMEHT, POTONaTUHK, COTHEUHas OaTapes,
CBETOJIUOI.

Hemoncmpayuu

D013 eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.
Ceerouos.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Monenb aroma Tomcona. OnbiTel Pesepdopna o paccesHuro o -yactuil. [InanerapHast Moaens aToMa.
[Toctynater bopa. M3nydenue u noriomierre GOTOHOB MpHU MEpexo/ie aToMa C OJJHOTO YPOBHS DHEPTUH Ha
npyroil. Buasl criektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJI0PO/a.

BonnoBeie cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOU dyalnnusMm.

CroHTaHHOE U BBIHYX/IEHHOE U3JTy4YCHHE.



TexHuueckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPaIbHBIN aHau3 (CIEKTPOCKOIT), Jla3ep,

KBaHTOBBIN KOMITBIOTEDP.

Jemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenne AIMHBIL BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
HaGmoienne JIMHEHYaToro CIeKTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, TOKA3BIBAIOIINE CIIOKHOCTh CTpOeHUS sifpa. OTKphITHE PATUOAKTUBHOCTH. OMBITHI
Pesepdopna o onpeeneHuio coctaBa paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, raMMa-
W3JIydeHus. BausiHue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbITHE IpOTOHA U HeWTpoHa. HykinonHast Mozens sigpa I'eiizendepra—Banenko. 3apsia sapa.
Maccosoe uucio siapa. M3otomsl.

Anbga-pacniaa. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pactaj. ['amma-u3inydeHue. 3aKoH paluoaKTUBHOTO
pacrazja.

DOHeprus cBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JledekT macchl spa.

SAnepHbie peakuuu. JleneHne U CUHTES sIIep.

Snepusiit peaktop. TepmosiaepHbiil cunTes. [IpobieMbl U nepCneKTUBBI SACPHON SHEPT ETUKH.
DKOJIOTHYECKHE aCHEKTHI SIIEPHON IHEPTETHKHU.

OneMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

MeTtoab! HaOMIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (hu3nueckoi KapTHHBI MHpa.

TexHuyeckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa BuibcoHa, siiepHbIi peakTop,
aToMHas 6omo0a.

Hemoncmpayuu

CuéTYrK NOHU3UPYIOIIUX YACTHULI.

Yuenuueckuit sxkcnepumenm, nadbopamopmusie pabomot
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).
Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHOMHUH. [IpuKiiaqHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUHU.

Bun 38é€31H0T0 HeOa. Co3Be3aus, ipKue 3BE3/IbL, IIAHEThI, UX BUAUMOE JIBUYKEHHE.

Conneunas cucrema.

Connue. CosnHeuyHasi akTUBHOCTb. McTounuk sneprun CostHila 1 3BE3/1. 3BE3/IbI, X OCHOBHBIE
XapaKTEepUCTUKU. JlnarpaMMa «CHeKTpalbHBIN KIacC — CBETUMOCTBY. 3BE3/IbI IJIaBHOM MOCIEI0BATEIbHOCTH.
3aBUCUMOCTD «Macca — CBETUMOCTb» JUIsl 3BE3/] IJIaBHOM MOCIJIEI0OBATEILHOCTH. BHYyTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O TPOUCXOKACHUH U 3BOIoLMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3]L.

Muneunsiii [yt — Hama [Manaktuka. [lonoxenue u apmxenue Connua B ['anaktuke. TUIBI TalaKTHK.
Panuoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa06na. Pa3beranue ranaktuk. Teopus bonbiioro B3pbiBa.
PenukToBO€ H3MyUueHME.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUM.

Yuenuueckue naoniooenun

Habmronenus HeBOOPYKEHHBIM TJIA30M C MCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPHUIOKEHUN TS
oTpeieNieH s TOJ0KeHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBEpHOTO
MOJTyIIapusi ¥ sIpKUe 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, ianet, Mneunoro Ilyrtu.

O0o0maroniee NnoBTOpPEeHUE

Ponb pu3mky 1 acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COIIMATFHON U ATUUECKOH cepax
JEeSITEeNLHOCTH YEJIOBEKa, POJIb K MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHON HAYyYHOW KapTHHE MUPA, POITh
¢buznueckoit Teopun B GopMHpPOBAHHUY MPEACTABICHHUM 0 PU3NIECKON KApTUHE MHUPA, MECTO (PU3UIECKOM
KapTUHBI MUPa B 00IIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJIE.
MexnpeamerHblie CBA3U
Nzyuenue kypca uszmku 6a3oBoro ypoBHs B 11 kimacce ocyiecTBIsSeTCs ¢ YIETOM COJIepiKaTEIbHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.



Mexcnpeomemnule nonamus, CBSI3aHHbIE C U3YYCHUEM METOJIOB HAYYHOTO MO3HAHUS: SIBJICHUE, HAYYHbBIN
¢axr, runoTe3a, puzndecKas BEIMYUHA, 3aKOH, TEOPUSsl, HAOIIOICHUE, SKCTICPUMEHT, MOJICITMPOBAHNE,
MO/IeJIb, U3MEPEHHUE.

Mamemamuka: penieHre CUCTEMBI YPaBHEHHM, TPUTOHOMETpHUYECKUE (YHKIINH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIIMU HA OCH KOOPAUHAT,
CJIOEHHE BEKTOPOB, ITPOM3BOTHBIC MIEMEHTAPHBIX (YHKITUH, MPU3HAKH ITOA00HS TPEYTOJIHLHUKOB,
oTpeeNIeHUe TUIOIIAIH TIOCKUX (GUTYp 1 00bEMa Tell.

Buonozua: >nexTpudeckue sSBICHUS B )KUBOU MPUPOJIE, KOJeOaTeIbHbIC IBUKEHUS B )KUBOU TTPUPOJIC,
ONTHUYECKHUE SBJICHUS B )KUBOU MIPUPOJIE, ICUCTBUE PaUaAIlN HA KUBBIE OPraHU3MBbI.

Xumusa: ctTpoeHruE aTOMOB U MOJIEKYJI, KpUCTAJUTMUECKasi CTPYKTYypa TBEPABIX TeJl, MEXaHU3Mbl 0Opa30BaHUS
KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAJIBHBIN aHAJIN3.

TI'eozpaghusa: MarHUTHBIE TIOTIOCA 3€MJIH, 3aJIEKU MATHUTHBIX PYA, (OTOCHEMKA 3eMHON TTOBEPXHOCTH,
IIPEACKA3aHNE 3EMIIETPSICEHUM.

Texnonozusa: TMHUY SJEKTpOIIepeaay, TeHEPATOP MEPEMEHHOTO TOKa, SJIEKTPOIBUTaTelNb, MHAYKIIHOHHAS
neys, pajap, paIuonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neus, mpoeKIMOHHbIN anmnapar,
BOJIOKOHHAS OTITHKA, COJTHEYHAs1 OaTapes.

NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA NPOTPAMMbI MO PUSUKE HA YPOBHE CPEAHEIO OBLLEFO
OBPA3OBAHUA

OcBoeHue yyebHoro npeameTa «dPu3mka» Ha ypoBHe cpeaHero obuiero obpasosaHunsA (6a3oBbiii YPOBEHD)
[O/IKHO 06ecneynTb AOCTUNKEHME CNEAYOLWNX TUYHOCTHBIX, METANPEAMETHbIX U MPeAMETHbIX
06pa3oBaTe/IbHbIX Pe3y/IbTATOB.

JIMMHOCTHDIE PE3Y/IbTATbI

JInyHOCTHbIE pe3ynbTaTbl 0CBOEHMA y4ebHOro npeameTa « PU3nKa» AONKHbI OTPaXKaTb rOTOBHOCTb U
CNocobHOCTb 06yYatoLWmMXCA PyKOBOACTBOBATLCA CHOOPMUPOBAHHON BHYTPEHHEN NO3ULMEN TNYHOCTH,
CUCTEMOM LEHHOCTHbIX OPUEHTALLMI, NO3UTUBHbBIX BHYTPEHHUX YOEXAEHWNI, COOTBETCTBYOLLMX
TPAAMLNOHHBIM LLEHHOCTAM POCCUIMCKOro 06LwecTBa, pacliMpeHne XKU3HEHHOTO OnbITa U ONbITa
AeATEeNbHOCTU B NPOLLECCE Peann3aLmm OCHOBHbIX HAaNPaBAEHUI BOCNUTAaTENbHOM AeATENbHOCTH, B TOM
ymcne B YacTu:
1) rpa)kAaHCKOro BOCNUTaHUA:
cPOPMMPOBAHHOCTb FPAXKAAHCKOM NO3MLMKM 0BYYatOLWErOCA KaK aKTMBHOIO M OTBETCTBEHHOTO Y1EHa
poccuiickoro obuiecTsa;
NPUHATME TPAANLMOHHbIX 06LLLEeYeN0BEYECKMX I'YMAHUCTUYECKUX U AleMOKPATUYECKUX LLEeHHOCTE;
FOTOBHOCTb BECTM COBMECTHYIO AeATE/IbHOCTb B MHTEpEecax rpa*kAaHCKoro obuiectsa, y4acTBoBaTh B
camoynpas/ieHMn B 06pa3oBaTeIbHON OpraHn3aLuu;
yMeHMWe B3auMoAeNCTBOBATb C COLMANTbHBIMU MHCTUTYTAMU B COOTBETCTBUM C UX QYHKLMAMMU U
Ha3Ha4YeHuem;
FOTOBHOCTb K T'YyMaHUTapHOM 1 BOJIOHTEPCKOM AeATENBbHOCTY;
2) NaTPMOTUYECKOro BOCNUTAHUA:
cPOPMMPOBAHHOCTb POCCUNCKOM MPaXKAAHCKON UAEHTUYHOCTM, NAaTPUOTUIMA;
LLEHHOCTHOE OTHOLLEHMWE K rocyAapCTBEHHBIM CUMBOJIAM, SOCTUKEHUAM POCCUMNCKMX YHEHBIX B 061aCTH
OUBUKN N TEXHUKW;
3) AYXOBHO-HPABCTBEHHOIO BOCNUTaHUA:
c$OpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOrO NOBEAEHMA;
CNOCOBHOCTb OLLEeHMBATb CUTYaLMIO U MPUHUMATb OCO3HAHHbIE PeLLIEHWUS, OPUEHTUPYACb HA MOPAsIbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTU, B TOM YMC/E B AEATENbHOCTU YYEHOTO;
OCO3HaHMWe NMYHOro BK/1aZa B NOCTPOEHME yCTOMUYMBOro byayLiero;
4) 3cTeTMYECKOro BOCNUTAHUA:
3CTETMYECKOE OTHOLIEHWE K MUPY, BK/IHOYAA 3CTETUKY HAayYHOro TBOPYECTBA, NPUCYLLErO GU3MYECKON HAYKe;
5) TpypoBoOro BocnuraHua:
WMHTEPEC K Pa3IMYHbIM chepam npodeccuoHabHON AeATENbHOCTM, B TOM YMC/e CBA3AHHbIM C GU3UKON U
TEXHUKOW, YMEHNE coBepLlaTb OCO3HaHHbIM BbIbop byayuei npodeccmn n peannsosbiBaTb COOCTBEHHbIE
YKM3HEHHbIE NNaHbI;



FOTOBHOCTb M CNOCOHBHOCTbL K 06pa3oBaHMIO M caMoobpa3oBaHUIO B 061aCT GU3MKU HA NPOTAXKEHUM BCEM
YKU3HY;

6) 3KONOrMYECcKoro BOCNUTaHUA:

cHOPMMPOBAHHOCTb IKONIOTMYECKOM KyNbTypbl, OCO3HAHWE INM06anbHOro XapaKTepa 3KON0rMYecKmx
npob6nem;

NNaHMPOBAHME U OCYLLECTB/IEHWNE AEUCTBMIA B OKPYKAIOLLEN Cpese Ha OCHOBE 3HAHWUA Lienei yCTOMYMBOro
pa3BUTMA YeI0BEYECTBa;

paclumMpeHne onbiTa AeATENbHOCTM 3KO/IOTMYECKOM HanpPaBAeHHOCTN Ha OCHOBE MMEIOLLMXCA 3HAHUM MO
du3uKe;

7) UEHHOCTU HAayYHOro NO3HaHUA:

chOpPMMPOBAHHOCTb MUPOBO33PEHMSA, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA GU3NYECKOMN
HayKu;

OCO3HAHWE LLeHHOCTU HAay4YHOM AeATeNIbHOCTU, TOTOBHOCTb B NpoLecce nlyvyeHma GUanKm ocyLwecTBaATb
NPOEKTHYIO0 N UCCNen0BaTeNbCKYIO AeATENbHOCTb MHAMBUAYAIbHO U B Fpynne.

METANPEAMETHBDIE PE3Y/IbTATbDI

Mo3HaBaTeibHble YHUBEPCa/bHble yuebHble gencTema

ba3soBble fI0rMyecKkue AenucTemAa:
camocToaTenbHO GopMyANMPOBaTb M aKTyaIM3NMPOBaTb NPobaemMy, pacCMaTpMBaTb €€ BCECTOPOHHE;
onpeaenATb Uenun AeaTeNlbHOCTM, 3a4aBaTb NapaMeTpPbl U KPUTEPUMN UX SOCTUNKEHUS;
BbISIBNISITb 3aKOHOMEPHOCTU U MPOTUBOPEUMA B pacCMaTPUBAEMbIX GU3NUYECKUX ABNEHUSAX;
pa3pabaTbiBaTb NaaH pelweHma Nnpobaembl C yY4ETOM aHaAIM3a MMEIOLLMXCA MaTePUaNbHbIX U
HemaTepuabHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbI B A€ATENbHOCTb, OL,eHMBaTb COOTBETCTBUE PE3Y/IbTATOB LLE/IAM, OLLEHUBATb PUCKM
nocneacTBUN AeATENbHOCTH;
KOOPAMHUPOBATb U BbINOAHATL PabOTy B YCNOBUAX pPeasibHOro, BUPTYaIbHOro M KOMOUMHMPOBAHHOIO
B3aMMoOgencTBus;
pa3BMBaATb KPeaTUBHOE MblLUEHNE NPU PELLEHUM KMU3HEHHbIX NPobAEM.

ba3oBble UccneaoBaTeNbCKUe AEACTBUA:
BNafeTb HayYHON TEPMUHONOTUEN, KNHOYEBLIMU NOHATUAMM U MeTOAaMUN GU3UYECKOM HAYKK;
BNafeTb HaBblKaMW y4ebHO-UCCNen0BaTENbCKON M NPOEKTHON AeATeNbHOCTM B 06/1aCTM GU3MKY,
CNOCOBHOCTbIO U TOTOBHOCTLIO K CAMOCTOATENIbHOMY MOWUCKY METOA,0B peLleHns 3a4a4 GM3nyeckoro
coaepKaHusA, NPUMEHEHUIO PA3/INYHbIX MEeTOA0B NO3HAHMA;
BNageTb BUAAMU AEATENIbHOCTM NO NOYYEeHMI0 HOBOIO 3HaHWSA, ero MHTepnpeTaunmn, npeobpasoBaHNIO U
NPUMEHEHMWIO B PA3/IMYHbIX Y4EOHbIX CUTyaUUAX, B TOM YMC/e NPU CO3a4aHNKN y4ebHbIX NPOEKTOB B 061acTu
dusuKy;
BbISIBASATb NPUYMHHO-CNEeACTBEHHbIE CBA3M U aKTyanM3MpoBaTb 3a4a4y, BblABUraTb rTMNOTE3y eé pelieHuns,
HaxoAuTb apryMeHTbl A5 A0Ka3aTeNbCTBa CBOUX YTBEPKAEHUN, 3a4aBaTb NAapaMeTPbl M KPUTEPUM peLLeHuUs;
aHaNM3MPOBATb NONYYEHHbIE B XO4E PeLUEeHUA 334341 Pe3ybTaTbl, KOUTUYECKM OLLEHUBATb MX
AOCTOBEPHOCTb, MPOrHO3MPOBATb MU3MEHEHME B HOBbIX YC0BUAX;
CTaBUTb M GOPMYIMPOBATb COOCTBEHHbIE 33434 B 06pa3oBaTe/ibHOM AeATENbHOCTU, B TOM YMCE NPU
n3yyeHnn GUsNKK;
[aBaTb OLEHKY HOBbIM CUTYyaLMAM, OLLEHUBATb MPUOOPETEHHbIN ONbIT;
YMETb NepeHOCUTb 3HaHMA No GU3NKe B NPAKTUYECKYIO 06/1aCTb KMU3HEAEATENbHOCTY;
YMETb MHTErpMpoBaTh 3HAHUA M3 pPa3HbIX NpeaMETHbIX obnacTeit;
BblABUraTb HOBblE UAeu, NpeanaraTb OPUrMHANIbHbIE NOAXOAbI U PELUEHUS;
CTaBUTb NpobeMbl M 3334, A0MNyCKaloLWMe anbTePHATUBHbIE PELUEHMUS.

Pabota c uHpopmaumeii:
BNaAeTb HaBblKaMK NOJly4eHMA MHOPMALNMU PU3MYECKOTO COAEPIKAHMA N3 UCTOYHMKOB Pa3HbIX TUMOB,
CaMOCTOATENIbHO OCYLLECTBAATb MOUCK, aHa/In3, CUCTEMATM3ALMIO U MHTEpPNpeTauunto MHpopmaumm
pa3NIMYHbIX BUAOB U GOpM NpeacTaB/ieHuUs;
OL,eHMBATb A0CTOBEPHOCTb MHDOPMALUY;



MCNoNb30BaTb cpeacTBa MHGOPMALMOHHbBIX U KOMMYHUKALMNOHHbIX TEXHONOTUIM B PELUEHUU KOTHUTUBHbIX,
KOMMYHMKaTUBHbIX M OPraHU3aLMOHHbIX 33434 ¢ cobntogeHnem TpeboBaHUM SProHOMUKN, TEXHUKK
6e30nacHOCTU, TMrneHsbl, pecypcocbepeskeHmns, NPaBOBbIX U 3TUYECKUX HOPM, HOPM MHPOPMALLUMOHHOM
b6esonacHocTy;
C034aBaTb TEKCTbl PUINYECKOTO COAEPIKAHMA B PA3/IMYHbIX POPMATax C YYETOM HazHAYEHUA MHPOPMALMM U
LeneBson ayanuTopum, Bbibnpas onTumanbHyto Gopmy NpeacTaBNeHUsA U BU3yan3aumn.
KommyHuKaTMBHbIE YHUBepCaibHble yyebHble AeUcTBUA:
ocyLecTBNATb 0bLeHMe Ha ypoKax PU3NKM 1 BO BHEYPOUHOM AeATEeNbHOCTY;
pacno3HaBaTb NPeAnoCcbi/IKU KOHGIMUKTHbBIX CUTYaALMIA U CMATYaTb KOHPANKTDI;
Pa3BEPHYTO U IOTMYHO M3N1araTb CBOK TOUKY 3PEHMA C UCNO/Ib30BaHNEM A3bIKOBbIX CPEACTB;
NMOHMMATb U UCMONb30BaTb NPENMYLLECTBA KOMAHAHOM U UHAMBUAYANbHON PaboTbl;
BbIOMPATb TEMATUKY U METOAbl COBMECTHbIX AENCTBUI C YY4ETOM OOLLIMX MHTEPECOB M BO3MOXKHOCTEM
Ka*KA0ro YaeHa KONNeKTUBa;
NPUHMMATb Le/IN COBMECTHOM AeATe/IbHOCTU, OPraHM30BbIBATb M KOOPAMHUPOBATL AENCTBUA NO €&
AOCTUMKEHMIO: COCTAaBAATb NNaH AeNCTBUIN, pacnpeaensiTe PO C y4ETOM MHEHUI Yy4aCTHUKOB, 06CyKaaTb
pe3ynbTaTbl COBMECTHOM paboThl;
OLLeHMBATb KAYeCTBO CBOETrO BKNA4a M KaXKAO0ro y4aCTHMKA KOMaHApbl B 06WmMii pe3ynbTaT No pa3paboTaHHbIM
KpuUTepuam;
npeanaratb HOBble NPOEKTbI, OLEHMBATb UAEMN C MO3ULUM HOBU3HbI, OPUTMHANBHOCTU, NPAKTUYECKOMN
3HAYMMOCTH;
OCYLLECTBNATb NO3UTUBHOE CTPaTErMyeckoe NoBeAeHMe B Pa3/IMYHbIX CUTyaUMUAX, NPOSABAATb TBOPYECTBO U
BoObGpakeHne, 6bITb MHULMATUBHBIM.
PerynatuBHble yHMBepcanbHblie yuebHble aeiictBua
CamoopraHusaums:
CaMOCTOATENIbHO OCYLLECTBAATb NO3HABATENbHYIO AEATENbHOCTb B 06/1aCTM GU3MKKN U aCTPOHOMUM, BbISBNATD
npobaembl, CTaBUTb U GOPMYyNINPOBaTL COBCTBEHHbIE 3a4a4K;
CaMOCTOATENIbHO COCTaBAATb N/1aH pPeLleHnA PACYETHbIX U KaYeCTBEeHHbIX 3a4a4, NAaH BbINONHEHUA
NPaKTUYeCcKom pPaboTbl C YHETOM MMEIOLLMXCA PECYpPCOB, COBCTBEHHbIX BO3MOXHOCTEN U NpeanoYTeHUN;
aBaTb OLEHKY HOBbIM CUTYyaLMUAM;
paclWmMpATb PaMKK y4ebHOro npeameTa Ha OCHOBE JINYHbIX NPeANOYTEHUN;
AenaTb 0CO3HAHHbIN BbIOOP, aprymeHTUpoBaTh ero, bpaTb Ha cebs OTBETCTBEHHOCTb 3@ PeLUEHMUE;
OL,eHMBATb NPUOBPETEHHDIN ONbIT;
cnocob6cTBoBaTh POPMUPOBAHUIO U NPOABIEHUIO 3PYAULNM B 061aCTU PU3MKM, NOCTOSSHHO MOBbIWATL CBOM
06pasoBaTe/ibHbIM U KY/IbTYPHbIA YPOBEHb.
CaMOKOHTPO/Ib, SMOLIMOHAbHbI UHTENNEKT:
[aBaTb OLEHKY HOBbIM CUTYyaLMAM, BHOCUTb KOPPEKTUBLI B A€ATENbHOCTb, OLLEHMBATb COOTBETCTBUE
pe3y/bTaToB LeNAM;
BNageTb HaBblKaMW NO3HaBaTe/IbHON pedeKCUM KaK OCO3HAHMA COBEpLUAEeMbIX AENCTBUIM U MbICAIUTENbHbIX
MPOL,ECCoB, UX Pe3yNbTaTOB M OCHOBaHUN;
MCNoNb30BaTb NPUEMBI pedieKCUN NS OLEHKU CUTYyaLUmMK, BbIOOpa BEPHOIO peLlleHus;
YMETb OLLEHNBaTb PUCKU U CBOEBPEMEHHO NMPUHMMATb PELLUEHMA MO UX CHUKEHUIO;
NPUHMMATb MOTUBbI U aPryMEHTbI APYTMX NPU aHaNM3e pe3y/1bTaToB AeATENbHOCTU;
NPUHMMATbL cebs, NOHMMan CBOM HeA0CTaTKM U AOCTOUHCTBA;
NPUHMMATb MOTUBbI MU aPryMeEHTbI APYTrMX NPU aHanM3e pe3y/bTaToB AeATE/IbHOCTU;
NPW3HaBaTb CBOE NPaBO M MNPaBO APYrnX Ha OLIMOKK.
B npouecce AOCTUMKEHWUS IMYHOCTHbIX PE3Yy/1IbTaTOB OCBOEHMSA NPOrpammbl Mo GU3NKe ANA YPOBHS cpeaHero
obuero obpasoBaHMA y 0OyYalOLMXCA COBEPLIEHCTBYETCS IMOLMOHANbHbIA MHTENIEKT, NpeAnonaratoLmii
cbOpPMMUPOBAHHOCTD:
CaMOCO3HaHMUA, BKIKOYAOLWETO CNOCOOHOCTb NOHMMAaTb CBOE 3MOLMOHA/IbHOE COCTOAHME, BUAETD
HanpaBAeHUA Pa3BUTUA COOCTBEHHOM aMOLIMOHaNbHOM chepbl, ObITb yBEPEHHbIM B cebe;
CamMOopery/IMpoBaHUsA, BKOYAIOLLErO CAMOKOHTPO/Ib, yMEHNE NPUHUMATb OTBETCTBEHHOCTb 33 CBOE
noseaeHMe, CNocobHOCTb a4anTUPOBATLCA K IMOLMOHANbHBIM U3MEHEHMAM M NPOABAATb TMOKOCTb, ObITb
OTKPbITbIM HOBOMY;



BHYTPEHHE MOTMBALIMK, BKOYAIOLLEN CTPEMIEHUE K AOCTUKEHMIO LLENIN U YCNEeXy, ONTUMMU3M,
MHULMNATUBHOCTb, YyMEHUE AENCTBOBATb MCXOAN U3 CBOMX BO3MOXHOCTEN;

3MNAaTUM, BK/IOYAKOLWEN CMNOCOBHOCTb MOHMMATb SMOLIMOHA/IbHOE COCTOSIHUE APYTUX, Y4UTbIBATb €ro Npu
OCYLLECTB/IEHUM 06LLEeHMA, CNOCOBHOCTbL K COYYBCTBUIO U COMEPEKMBAHMUIO;

CoUManbHbIX HAaBbIKOB, BKKOYAOLWMX CMOCOOHOCTb BbICTPAMBaTb OTHOLLIEHUA C APYTMMU TIOAbMU,
3a60TUTbCA, NPOABNATb MHTEPEC U pa3pellaTb KOHGIUKTbI.

NPEOMETHbBIE PE3Y/IbTATbDI

K KoHLy 06y4yeHus B 10 Knacce npeameTHble pe3y/bTaTbl HA 6a30BOM YPOBHE AO/IKHbI OTPaXKaTb
chOpPMMNPOBAHHOCTL Y 0DYYatOLMXCA YMEHWIA:

AEeMOHCTPUPOBATL Ha NpMMepax PoJib U MecTto GU3NKN B GOPMUPOBAHNM COBPEMEHHON Hay4YHOM
KapTUHbI MMpPa, B Pa3BUTUN COBPEMEHHOMN TEXHUKN U TEXHOJIOTUI, B MPAKTUYECKON AeATENbHOCTH
noaen;

YUYMTbIBATb FPaHMLbl MPUMEHEHMUA N3YYEeHHbIX PUINYECKUX MOAENel: MaTepmanbHasa TOUKa,
NHepLuManbHasa cucTtema oTcyéTa, abcontoTHO TBEPAOE TeNO, MAeaNbHbIM ra3, MOAEeNN CTPOEHUA
ras’oB, XMAKOCTeM 1 TBEPADbIX TE/, TOYEUHbIN 3IEKTPUYECKUI 3apAs, Npu pelleHnn GpU3nyecknx 3agay;
pacno3HaBaTb GpM3MYecKme ABNeHUs (MpoLecchbl) U 06bACHATL MX HAa OCHOBE 3aKOHOB MEXaHUKM,
MONEKYNAPHO-KMHETUYECKOM TEOPUM CTPOEHMS BELLECTBA U 3/IEKTPOANHAMMUKMN: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSMONMHENHOE ABUKEHME, CBOBOAHOE NageHuMe Ten, ABUKEHME NO
OKPY!KHOCTU, UHEepLMA, B3aumogencremne ten, andoysma, 6poyHOBCKOe ABUKEHWNE, CTPOEHME
XKUAKOCTEN M TBEPAbIX TeN, U3MeHeHWe 06 bEMA TeN NPU HarpeBaHUKM (OXNaxKaeHun), Tensosoe
paBHOBEeCKeE, UCNAPEHME, KOHAEHCALLMA, NNABEHNE, KPUCTANAN3ALMA, KUMTEHUE, BNAXKHOCTb BO34YXA,
NoBbILWEHME AaBAEHMA ra3a NPU ero HarpeBaHMM B 3aKPbITOM COCYAE, CBA3b MeXAYy NapameTpamu
COCTOSIHUA ra3a B M30MNpoLeccax, 3/IEKTPM3aLmA Ten, B3aMMOAENCTBUE 3apALO0B;

OMUCbIBATb MEXAaHNYECKOEe ABUKEHUE, UCNONb3YA PU3MYECKME BENINYNHDBI: KOOPAMHATA, NYTh,
nepemeLLeHne, CKOPOCTb, YCKOPEHME, Macca TeNa, CMa, UMNYJbC TeNa, KNHETUYECKAA HEPTHUA,
NnoTeHUManbHasA sHeprua, mexaHnyeckan paboTta, MexaHM4Yeckana MOLHOCTb; MPU ONUCAHUU
NPaBUIbHO TPAKTOBaTb GUINYECKMIA CMbIC UCMONb3YEMbIX BEIMYUH, UX 0603HAYEHMA N eANHULLbI,
Haxo4nTb GOpPMYibl, CBA3bIBAOWME AaHHYIO PUIMYECKYIO BENNUYMHY C APYIMMU BEAUYMHAMMU;
OMUCbIBATb M3YYEHHbIE TEM/IOBbIE CBOMCTBA TEN U TENJIOBbIE ABAEHMA, NCNONb3YA GU3NYECKUE
BE/IMYMHDI: AaBNEHME ra3a, TEMNepaTypa, CPeAHANA KNHETUYECKAA SHEPTUA XaOTUUYECKOTO ABUXKEHMUA
MOJIEKYN, CPeAHEKBAAPATUUYHAA CKOPOCTb MOJIEKY/, KOIMYECTBO TENIOThI, BHYTPEHHAA SHEPrus,
paboTa rasa, KoadpdMUNEHT NONE3HOIO AENCTBUA TENIOBOIO ABMUraTeNd; NP ONMCaHMM NPaBUAbHO
TPAKTOBaTb GM3MYECKUI CMbICT MCNONb3YEMbIX BEIMYMH, UX 0603HAYEHUA U eaMHULbI, HAXO4UTb
dopmynbl, CBA3bIBAOLLME AaHHYIO GUBNYECKYIO BEAUYUHY C APYTMMUN BEANUYUHAM;

ONMCbIBaTb M3YUYEHHblE 31eKTPUYECKME CBOMCTBA BELLLECTBA M INEKTPUYECKMe ABAeHUs (npouecchl),
ncnonb3ya GUsnyeckne BeIMYMHbI: SNEKTPUYECKMIA 3apAs, SNEKTPMUYECKOE NOE, HANPAXKEHHOCTb
nons, NOTEHLMAN, PAa3HOCTb NOTEHLMANOB; NPM ONUCAHMM NPABUIbHO TPAKTOBATb PUIMYECKMIA CMbICA
MCNONb3YEMbIX BEMUYUH, UX 0D03HAUYEHMA U egMHMLDI; YKA3bIBaTb POPMYbl, CBA3bIBAOLMNE OAHHYIO
OU3NYECKYIO BENNYUYNHY C APYTMMU BEAUUYNHAMMU;

aHanu3nMpoBaTb PU3MYECKME NPOLECCHI N ABAEHUA, UCNOABb3YA GU3NYECKUE 3aKOHbI M NPUHLMNbI:
3aKOH BceMmupHoro taroteHus, |, Il n Il 3akoHbl HbloTOHA, 3aKOH COXpPaHEHUS MEXAHMUYECKOM SHEPTUM,
3aKOH COXPaHEHUA MMMYbCa, MPUHLUMM CYNepno3mumm Cua, NPUHLXN paBHOMNPaBMA MHePLUUAIbHbIX
CMUCTEM OTCYETA, MONEKYNAPHO-KMHETUYECKYHO TEOPUIO CTPOEHUS BELLECTBA, FA30Bble 3aKOHbI, CBA3b
cpeaHeln KMHEeTUYECKOM SHEPTMMN TENOBOIO ABMMKEHMA MOEKYA C abCONOTHOMN TeEMMNEPATYPON,
nepBbiii 3aKOH TEPMOANHAMMKM, 3aKOH COXPaHEHUSA 3/IEKTPUYECKOTO 3apaaa, 3akoH KynoHa, npu
3TOM pas/inyaTh CIOBECHYHO GOPMYNMPOBKY 3aKOHA, Er0 MaTEMATMUYECKOE BblPaxkKEHWNE U YCI0BUA
(rpaHuubl, 061aCTN) NPUMEHUMOCTH;

06BbACHATb OCHOBHbIE NPUHLMMbI AENCTBUA MaLLUH, NPMOOPOB N TEXHUYECKUX YCTPOMCTB; pa3nmyathb
ycnosus nx 6esonacHoro MCNonb3oBaHWUS B NOBCEAHEBHOM XKU3HY;

BbINOJIHATb SKCMNEPUMEHTbI N0 UcCea0BaHNO GU3MYECKUX ABJIEHNIA M NPOLLECCOB C UCNO/1b30BaHNEM
NPAMbIX U KOCBEHHbIX MU3MEPEHUIA, Npu 3Tom popMynnpoBaTb Npobaemy/3agady u runoTtesy



y4yebHOoro akcnepmmeHTa, cobmpaTb YCTaHOBKY M3 NpeaioXKeHHOoro o6opyaoBaHumsa, NPOBOANTb OMNbIT
n GopmynnpoBaTb BbIBOAbI;

OCYLLECTBNATb NPAMbIE U KOCBEHHbIE M3MepPeHUA GUINYECKMX BENMYUH, MPU 3TOM BbiIBUpaTb
ONTUMaNbHbIMA CNOCO6 N3MEPEHMA N UCMO/Ib30BATb M3BECTHbIE METOAbI OLLEHKWN MOrpeLHOoCTeN
N3MepeHun;

nccnenoBaTb 3aBUCMMOCTU MeXay GU3NYECKMMU BEIMYMHAMM C UCMOIb30BAHNEM NPAMbIX
N3MepPEeHUN, NPU 3TOM KOHCTPYMPOBATb YCTaHOBKY, GMKCMPOBATb pPe3y/bTaTbl MOy4eHHOM
33aBMCMMOCTU GU3NYECKMX BENMUUH B BUAE Tabauu, u rpadmKos, Aenatb BbIBOAbI MO pe3ynbTaTam
nccnefoBaHuUs;

cobntoaatb Npasuna 6esonacHoro Tpyaa npu NpoBeAeHUN UCCNef0BaHNUI B paMKax y4ebHoro
3KCMnepumeHTa, yuebHOo-nccneao0BaTeNnbCKOM M NPOEKTHOM AeATENbHOCTM C UCMO/Ib30BAHMEM
N3MepUTENbHbIX YCTPOICTB 1 1abopaTopHOro o6opya0BaHuUs;

pelaTb PacyETHbIE 3a4a4M C ABHO 3a4aHHON GU3NYECKOM MOAENbI0, UCNONb3yA GU3NYECKME 3aKOHbI
M NPUHLMMbI, HA OCHOBE aHaIM3a YCN0BUA 3a434M BbIOMPaTb GU3NYECKYIO MOAENb, BblAENATD
dusnyeckne BenmUmnHbl U GopmMyabl, HEOOXoAMMbIE ANA € pelleHns, NPOBOANTbL PACUETbI U
OLLeHMBATb PEaNbHOCTb NONYYEHHOrO 3Ha4YeHMNA GU3NYECKON BESINUYUNHDI;

pelaTb KaYeCTBEHHbIE 3a/a4M: BbICTPAaMBATb 1I0FMYECKM HEMNPOTUBOPEUMBYHO LLEMOYKY PACCYKAEHWNM
C OMOpPOWM Ha U3y4yeHHbIe 3aKOHbl, 3aKOHOMEPHOCTU U PU3MYECKUE ABNEHUS;

MCNONb30BaTb NPU peLleHnn y4ebHbIX 33434 COBpeMEHHble MHPOPMALIMOHHbIE TEXHO/IOTMN ANA
NMOWUCKA, CTPYKTYPUPOBAHMA, MHTEpPNPeTaLmn U NpeacTaBAeHnA y4ebHOM U Hay4HO-NONYNAPHOM
MHPoOpMaLMM, NOSYYEHHOM M3 PA3NYHDBIX MICTOYHUKOB, KPUTUYECKM aHANN3MPOBATb NOYyHaeMYHO
nHPopmMaLuIo;

NPUBOAUTL NPUMEpPbI BKaZAa POCCUNCKUX U 3apyberKHbIX YYEHbIX-PU3MKOB B Pa3BUTUE HAYKW,
06BACHEHME NPOLECCOB OKPYHKAIOLLErO MUPA, B Pa3BUTMUE TEXHUKN U TEXHONOTUN;

MCNONb30BaTb TEOPETUYECKNE 3HAHUA NO PU3MKe B MOBCEAHEBHOMN }KU3HU AN obecneyeHuns
6e3onacHoCTM Npu obpalleHnn ¢ npubopamm U TEXHUYECKMMM YCTPOMUCTBAMM, NSt COXPAHEHMUS
34,0p0BbA 1 CObBNOAEHMA HOPM 3KOJIOTMYECKOro NOBEAEHUA B OKPY»KatoLWen cpeae;

paboTaTb B rpynne ¢ BbINONHEHWEM Pa3IMYHbIX COLMANbHbIX POaEen, NNaHNMPOBaTb PaboTy rpynnbl,
pPaLMOHaNbHO pacnpenenste 06A3aHHOCTU M NNAHUPOBATb AEATENbHOCTb B HECTAaHAAPTHbIX
CUTyaLMAX, a4eKBATHO OLLEHMBATb BK/1aZ KaXKA0ro M3 YH4aCTHUKOB rPYNMbl B peLleHmne
paccmaTpuBaemon npobaemol.

K KOHUy 0by4yeHus B 11 Knacce npegMeTHble pe3ynbTaTbl Ha 6Aa30BOM YpOBHE AONKHbI OTPAXKaTb
chOpPMMPOBAHHOCTL Yy 0OYYAOLWMNXCA YMEHUIA:

AEMOHCTPUPOBATb HA NMPUMEPAX POJb U MeCTO GU3MKKN B GOPMUPOBAHUN COBPEMEHHOMN HAYYHOM
KapTWHbI MMpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKM U TEXHONOTUI, B MPAKTUYECKOW AeATENBHOCTU
NoAen, LeNOCTHOCTb M eANHCTBO GU3NYECKOM KAPTUHbI MUPA3;

YUYUTbIBATb FPAHULbl MPUMEHEHMA U3YYEHHbIX PUUYECKUX MOAENEN: TOYEYHbIN SNEKTPUUECKUI
3apAg, Ny4y CBETa, TOYEYHbIM UCTOYHUK CBETA, A4EPHAA MOLENb aTOMa, HYKJIOHHAA MOAENlb aTOMHOTO
A4pa npu peweHnn GU3nMYecKmx 3a4ay;

pacno3HaBaTb GpU3NYecKne ABNEHUA (NpoLecchbl) U 06BACHATb X HA OCHOBE 3aKOHOB
3NEKTPOAMHAMMKMN N KBAHTOBOM PU3UKI: INEKTPUYECKaa NPOBOANUMOCTb, TENNOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE AENCTBUA TOKA, B3aMMOLENCTBUE MArHUTOB, 3/1IEKTPOMArHUTHAA MHAYKLMA,
AEeNCTBME MAarHUTHOMO NO/IA Ha MPOBOAHUK C TOKOM U ABUNKYLWMIACA 3apsad, SNEKTPOMArHUTHbIE
KoniebaHWA 1 BO/IHbI, MPAMOIMHENHOE PACNPOCTPAHEHWNE CBETA, OTPAXKEHME, NPEIOMIEHNE,
MHTepdepeHUmna, andpakuma n nonapusauma ceeTa, gucnepcua ceeta, GoTOINEKTPUYECKNN 3D PeKT
(doToaddeKT), cBETOBOE AaBNEHME, BOSHUKHOBEHWE NMHEMYATOrO CNEeKTpa aToMa BOA40pOAa,
€CTeCTBEHHAA M UCKYCCTBEHHAA PAAMOAKTUBHOCTD;

ONUCbIBaTb M3YYEHHbIE CBOMCTBA BELLECTBA (3N1EKTPUYECKME, MArHUTHbIE, ONTUYECKUE,
3N1EKTPUYECKYIO MPOBOAMMOCTb PA3/IMYHbIX CPes) U 3NEKTPOMArHUTHbIE ABIEHMA (NpoLLecchl),
Ncnonb3ya GU3MYECKMe BEIMUYUHDI: SNEKTPUYECKUI 3apsa, CUa TOKA, S/IEKTPUYECKOE HAMNpPAXKEHME,
3N1EKTPUYECKOE CONPOTUBIEHME, PAa3HOCTb MOTEHLMANO0B, IEKTPOABUIKYLLAA CUNA, paboTa TOKa,
WHAYKLMA MarHUTHOro Nona, cuna Amnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTyLKKU, SHEPrua



3/IEKTPUYECKOro M MarHMTHOro Nonei, nepmoa u Yactota KonebaHuii B KonebatenbHOM KOHTYpE,
3apAs4 M CUIa TOKa B NPOLLECCe rAPMOHUYECKUX 3/1EKTPOMArHUTHbLIX KonebaHui, GoKycHoe
paccTosHME W ONTUYECKan CUNA JINH3bI, MPU ONUCAHUKN NPaBUIbHO TPAKTOBaTb GU3NYECKUIN CMbICA
NCNONb3yeMbIX BEIMYUH, NX 0B603HAUYEHMA U eANHULDI, YKa3bIBaTb GOPMY/ibl, CBA3bIBAIOLWME AAHHYIO
dU3NYECKYIO BENNUMNHY C APYTUMU BENNYNHAMM;

OMUCbHIBATb U3YUYEHHbIE KBAHTOBbIE ABJIEHUA U MPOLECChHI, UCMONb3YS GUBNYECKNE BEIUUYMHDI:
CKOPOCTb 3/1IEKTPOMArHUTHbIX BOJIH, AJIMHA BOJIHbI M YAaCcTOTa CBETA, SHEPTMA U MMNYAbC GOTOHA,
nepuog noaypacnaga, SHeprua cBA3M aTOMHbIX A4ep, NPU ONUCaHUKN NPaBUIbHO TPAKTOBaTb
dU3MYECKUNIA CMbBICN UCNONBb3YEMbIX BE/IMUMH, X 0O03HAYEHUA U egUHNLbI, YKa3biBaTb GOPMYbl,
CBA3bIBAOLLME AAHHYIO PUINYECKYIO BENNYMHY C APYTUMUN BENYMHAMM, BbIYUCNATb 3HAYEHME
d13MYECKON BENNYNHDI;

aHaNM3MpoBaTb GM3MYECKMEe NPOLECCHI U ABNEHUSA, UCNONb3YA GU3MYECKMEe 3aKOHbI U NPUHLLMNMbI:
3aKoH OMa, 3aKOHbl NOCNeA0BaTENIbHOrO U NapaneibHOro CoeAnHeHMA NPOBOAHNKOB, 3aKOH
Oxoyna—-/leHua, 3aKOH 31eKTPOMArHUTHOM MHAYKUMM, 3aKOH NPAMOJIMHEMNHOrO PacnpoCTpaHeHMs
CBETa, 3aKOHbl OTPAXKEHUA CBETA, 3aKOHbI NPENOMIEHUA CBETA, YPaBHEHME DMHLWTENHA ANA
doToadpPeKTa, 3aKOH COXpPaHEHMA SHEPTUN, 3aKOH COXPaHEHMA MMMY/IbCa, 3aKOH COXPaHeHUsA
3NEeKTPUYECKOro 3apaaa, 3aKOH COXPaHEHMss MacCoOBOrO YMcaa, NOCTynaTbl bopa, 3aKoH
PaZMOaKTMBHOIO pacnaga, Npy 3TOM PasnyaTbh C1I0BECHYIO GOPMYIMPOBKY 3aKOHa, ero
MaTeMaTUYeCcKoe BblpaxKeHne 1 ycnosua (rpaHnubl, 061act) NPUMEHUMOCTY;

onpeaenAaTb HanpasB/ieHWEe BEKTOPA NMHAYKLUMN MAarHUTHOIO NOAA NPOBOAHMKA C TOKOM, CU/ibl AMnepa
u cunbl JlopeHua;

CTPOUTb M ONUCbIBATb M306parkeHne, co3a4aBaeMoe NOCKMM 3ePKaIOM, TOHKOM JINH30M;

BbIMOJIHATb SKCMEPUMEHTbLI NO UCCAe[0BaHUID GUIMYECKMX ABEHUIN M NPOLLECCOB C UCMNOJIb30BaHNEM
NPAMbIX U KOCBEHHbIX MU3MEPEHUIA: Npu 3ToM GopMyNnpoBaTh Npobaemy/3agady u runoTtesy
y4ebHOoro akcnepmmeHTa, cobMpaTh YCTAaHOBKY U3 NPeAsIOKEeHHOro 060pya0BaHMsA, NPOBOAUTL OMbIT
n GopmMynnpoBaTb BbIBOAbI;

OCYLLECTBNATb NPAMbIE U KOCBEHHbIE N3MepeHUa GUINYECKMX BENUYUH, MPU 3TOM BbiIOUpPaTb
ONTUMaNbHbIA CNOCO6 N3MEPEHMA N UCMO/Ib30BaTb M3BECTHbIE METOAbI OLLEHKWN NOrpeLHoCTeM
N3MEpPEHUN;

nccnenoBaTb 3aBUCUMOCTM GU3NYECKUX BESIMYMH C UCNOb30BAHMEM NPAMBbIX USMEPEHWIA: NPU 3TOM
KOHCTPYMPOBaTb YCTAHOBKY, GUKCMPOBATbL Pe3y/bTaTbl NOJYYEHHOM 3aBUCUMOCTUN PUINYECKMX
BE/IMYMH B BMAE Tabauu 1 rpaduKoBs, AenaTb BbiIBOAbI NO pe3yibTaTaM UCCNen0BaHUS;

cobntoaatb NnpaBuna besonacHoro Tpyaa Npu NpoBeAeHUN UCCNeL0BaHUI B paMKax y4ebHoro
3KCMnepMmeHTa, y4ebHOo-nccnea0BaTeNbCKOM U NPOEKTHOMN AeATENbHOCTM C UCMO0/1b30BAaHMEM
N3MepPUTENbHbIX YCTPOMCTB M 1abopaTopHOro obopyaoBaHUs;

peLlaTb pacyéTHbIE 3a4a4M C ABHO 334aHHON PU3NYECKON MOAENBIO, NCNONb3YA PU3MYECKME 3aKOHbI
W NPUHUMNbI, HA OCHOBE aHa/M3a YCN0BUSA 334341 BblIOMpPaTb GU3NYECKYIO MOAEND, BbIAENATD
dusnyeckne BenmumnHbl 1 GopmMynbl, HEO6X04MMbIE ANA €€ peLleHns, NPOBOANTb PACUHETbI U
OLLeHWBATb PeaNbHOCTb NOAYYEHHOr0 3Ha4YeHNA GU3NYECKOM BENNYUNHDI;

peLlaTb KaYyecTBEHHbIE 334a4M: BbICTPAMBaATb IOTMYECKM HEMPOTUBOPEUNBYHO LLEMOYKY PACCYXAEHUN
C ONOpPON Ha U3YYEeHHbIE 3aKOHbl, 3aKOHOMEPHOCTU U PU3NYECKUE ABNEHMS;

MCNONb30BaTb NPU PeLleHUM y4ebHbIX 33434 COBPEMEHHbIE MHPOPMALMOHHbIE TEXHOIOTUM ANA
NMOWCKa, CTPYKTYPMPOBaAHUA, MHTEPNPETALMN N NpeacTaBneHNs y4ebHOM N Hay4yHO-NOMNYyAAPHON
nHpopMauunm, NONYYEHHOM M3 PA3SINUYHBIX UCTOYHUKOB, KPUTUUYECKM aHANNM3MPOBATb NOAYHaEMYHO
nHpopmauuio;

06BACHATb NPUHLUMMbI AENCTBUA MaLLUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pas3inyaTb YC/1I0BMA UX
6e30nacHOro MCcnos1b30BaHMA B NOBCEAHEBHOM }KU3HU;

NPUBOANTb NPUMEPBI BKNaAa POCCUINCKUX U 3apyDerkHbIX Y4EHbIX-OU3NKOB B Pa3BUTUE HaYKM, B
06bACHEHME NPOLLECCOB OKPYKAIOLWETO MUPA, B Pa3BUTUE TEXHUKU N TEXHOIOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHMA NO PU3MKE B NOBCEAHEBHON KU3HM AnA obecneyeHumn
6e3onacHOCTU Npu o0bpaleHnn ¢ NPUBbopPammM U TEXHUYECKMMW YCTPOMCTBAMMU, 418 COXPAHEHUS
3[0p0BbA 1 cOBNOAEHMA HOPM 3KOMIOMMYECKOTO MNOBEAEHMA B OKPYKAIOLWLEN Cpeae;



paboTaTb B rpynne ¢ BbINOAHEHUEM PA3/INYHbIX COLMANbHBIX POAEN, N1aHMPOBaTb PaboTy rpynnbl,
PaLMOHaNbHO pacnpenenaTb 0643aHHOCTU U NNAHUPOBaTb AEATENIbHOCTb B HECTAHAAPTHbIX
CUTYaUMsAX, afleKBaTHO OLEHNBATb BK/1a4, KaXKA0ro U3 Y4aCTHUKOB rpynnbl B pelleHne

paccmaTpuBaemoi npobaemol.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HammenoBanue pa3nesoB U TeM KosnuecTBo yacos ONEeKTPOHHBIE
/i MIPOTpaMMBbI Bcero Kontpons | IlpakTudeck (g poBsie)
HBIE ue paboTbl 00pa3oBaTeIIbHbIE
paboThl pecypchl
Pa3znea 1. PUBUKA U METO/IbI HAYUYHOI'O ITO3HAHMUSI
1.1 | ®usuka 1 METObI HAYYHOTO 2 bubnuoreka [IOK
MTO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pasznen 2. MEXAHUKA
2.1 | Kunematuka 5 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 | JluHamMuKa 7 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B MEXaHHUKE 6 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
Wroro mno pazueny 18

Paszpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMKA

3.1 | OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
KHHETUYECKOW TEOPUH https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOIMHAMUKHU 10 1 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHple COCTOSIHUS 5 bubnuorexa [JOK
BemecTBa. Ma3oBbIC MePEX0Ibl https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. 9JIEKTPOIMHAMUKA
4.1 | DnexTpocTaTuka 10 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TloCTOSIHHBIN DJICKTPUUECKHUH TOK. 12 1 1 bubnuorexa [JOK
TokM B pa3IUYHBIX cpeax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PezepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOI'PAMME
11 KJIACC
Ne | HaummeHoBaHME pa3fesioB U TEM KonunuectBo vacon DnexTpoHHbIE (ITUPPOBHIE)
n/m MIPOTPaMMBbI Bcero | Kontpon | Ilpaktude | 0Opa3oBaTelbHBIE PECYPCHI
bHBIC CKHe
paboThI paboThI
Paznen 1. DJIEKTPOJAMHAMHUKA
1.1 | MarauTHoe MoJje. 11 1 3 bu6mmoreka [JOK
DNEeKTpOMarHUTHASI WHTYKIIHSI https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSI U BOJIHbI
2.1 | Mexanuueckue u 9 1 bu6mmoreka [JOK
9JIEKTPOMArHUTHBIE KOJIeOaHHsI https://m.edsoo.ru/7f41c97c
2.2 | Mexanuueckue u 5 1 bu6mmoreka [JOK
AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
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2.3

Onruka

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

24

Pazzea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBbHOCTH

3.1 | OcHOBBI CHIENMATILHOM TEOpUU 4 1 bubnuorexa [JOK
OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 | DneMeHThl KBaHTOBOW ONITUKH 6 bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoma 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

4.3 | AToMHOE SIIIpO 5) bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 | DeMeHTBI aCTPOHOMUHU U 7 1 bubnuotexa [JOK
acTpoGHU3UKH https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pazaen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 | O6oO6MaroIIee TOBTOPSHHE 4 bubnmoreka [JOK

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

Hroro no pazneny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 68 4

ITPOTPAMME
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