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COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Pazgea 1. ®u3uka U MeTOAbI HAYYHOT'0 MO3HAHUS
®dun3nKa — Hayka 0 npupofe. HayuyHble METOAbl MO3HAHWA OKpYXKatollero mupa. Posnb
3KCMepuMeHTa 1 TeOPUN B NPOLLECCe MO3HAHUA MPUPOLbI. IKCNEPUMEHT B (IU3MKE.
MogpenvpoBaHue (OM3NYeCKMX SIBMEHUIA 1 MpoLieccoB. HayuHble runoTesbl. ®usnyeckune
3aKOHbI 1 TEOPUWN. rpaHMLLbI NMPUMEHNMOCTH (*)I/ISVI‘-IeCKVIX 3aKOHOB. |_|pI/IHLI,VII'I COOTBETCTBUA.
Ponb ® MeCcTOo (PM3MKM B (HOPMMPOBAHMM COBPEMEHHON Hay4yHOW KapTWMHbI MUpa, B
NPaKTUYECKOW AeATeNbHOCTM NIIOAEN.
Jlemoncmpayuu
AHanoroBble 1 LMGPOBbIE N3MEPUTENbHbIE NPUOOPbI, KOMMBIOTEPHbIE AATUMKMN,

Paznen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [OBVDKEHNE. OTHOCUTENBHOCTb MEXaHWYECKOro OBVDKEHUA. Cuctema
oTcuéTa. TpaekTopus.

MepemeLlleHne, CKOPOCTb (CpefHss CKOPOCTb, MFHOBEHHas CKOPOCTb) M YCKOPEHUe
MaTepmaanon TOYKHN, NX MPOEKUMN Ha OCU CUCTEMbI KOOPAUHAT. CnoxeHue I'IEpEMGU.I,EHI/IVI n
C/10>XKeHue CKOpOCTEIZ.

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOMMHEAHOe ABWKeHME. patimku 3aBUCMMOCTY
KOOpAMHAT, CKOPOCTK, YCKOPEHUS, MYTW 1 NEPEMELLEHNS MaTePUaIbHOM TOUKM OT BPEMEHM.

CB060/IHOE NajfieHne. Y CKOpPeHne CBOBOAHOTO NafeHNs.

KpuBonuHeiiHoe ABMXXeHMe. [BWXeHMe MaTepuasibHOM TOYKM MO  OKPYXXHOCTU C
MOCTOSIHHOM MO MOAY/M0 CKOPOCTbIO. YTNoBas CKOPOCTb, NIMHENHas cKopocTb. [lepvog u
yacToTa obpalieHns. LieHTpocTpeMUTEeIbHOE YCKOPEHNE.

TexHunyeckune yCTp0I7ICTBa N TpPaKTU4eCcKoe TMpuMeHeHNE: CNnMUAOMETP, [ABVIKEHUE
CHapsiA0B, LieNHbIe U PeMEHHbIe Nepeaaudn.

Jlemoncmpayuu

Mogenb cucTembl OTCUETa, UANKOCTPALUA KMHEMATUYECKNX XapaKTEPUCTUK ABUKEHWS.

I‘Ipeo6pa3OBaHv1e ,U,BI/I)KeHI/II7I C ncnonb3oBaHMeEM NPOCTbIX MEXaHN3MOB.

MageHve Ten B BO3AyXe U B pa3peXKeHHOM NPOCTPaHCTBE.

Hab6ntofgeHune ABvKeHNs Tena, 6pOLLIEHHOr0 Nog Yr/ioM K FOPU30HTY U FTOPU3OHTA/IbHO.

13mepeHMne yCKOpeHNs CBOBGOAHOMO NafeHus.

HanpaBneHune CKOPOCTW NPY ABMXKEHWMN MO OKPY>KHOCTHU.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

|/|3yl-IeHl/Ie HepaBHOMEPHOIoO ABMXXEHNA C LENBIO ONnpeaeneHns MIHOBEHHOWN CKOpPOCTH.

VlCCﬂe,CI,OBaHVIe COOTHOLWEHUA Mexay nyTamu, I'IpOVI,D,eHHbIMVI Tenom 3a
nocnegoBaTe/ibHble PaBHble MPOMEXYTKM BPEMEHM TMpPU  PaBHOYCKOPEHHOM [ABWXEHUW C
HaYa/IbHOW CKOPOCTbIO, PABHOM HYNHO.

3yueHne ABMKEHWS LUAPWKA B BA3KOW XXNAKOCTH.

|/|3yl-IeHl/Ie OBVDXEHUA TENQ, 6p0LL|eHHOI'0 FrOPU30OHTa/1bHO.

Tema 2. /lunamuxa
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MpuHUMN oTHOCUTENbHOCTK Manunnes. MNepBblil 3aKoH HbOTOHA. VIHepLManbHble CUCTEMBI
OTCUéTa.

Macca Tena. Cwna. [MpuvHUMN cyneprnosvumMm cun. BTopoil 3akoH HblOTOHa Ans
MaTepuasibHOM TOUKW. TPeTuii 3akoH HbOTOHA 415 MaTepuasibHbIX TOYEK.

3aKOoH BCeMUpPHOro TAroteHna. Cuna TaXecTn. [epBas KOCMUYeCcKass CKOPOCTb.

Cuna ynpyrocTn. 3akoH N'yka. Bec Tena.

TpeHue. Bugbl TpeHns (NOKOs, CKOMbXeHus, KadeHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHWs CKOJbXXeHUs 1 cunia TpeHns nokos. KoadduumneHT TpeHus. Cruna conpoTUBIIEHNS
npu ABWXKEHWUU Tena B XXUAKOCTU UK rase.

MocTynatesnibHOe 1 BpallaTesibHOe ABUXeHWe abCoNOTHO TBEPAOro Tena.

MOMEHT CW/bl OTHOCUTENBHO OCW BpalleHua. [1neyo cunbl. YCNoBus paBHOBECUSA
TBEpPAOro Tena.

TexHNYeckme YCTPOWCTBA W MNPaKTUYECKOe MPUMEHEHWE: MOALUMMHUKK, ABVKEHMWe
NCKYCCTBEHHbIX CMYTHWKOB.

Jlemoncmpayuu

FBNEHNE NHepLmn.

CpaBHeHVe Macc B3aMMOJeCTBYHOLLMX Ten.

BTopoli 3akoH HbloTOHa.

3mepeHune cun.

CnoxkeHue cun.

3aBMCUMOCTb CUJIbl YIIPYTroCcTyH OT fedopMaLun.

HesecomocTb. Bec Tena npu yCKOpPEHHOM NOAbLEME U NafeHUN.

CpaBHeHUe Cu TPEHUSA NOKOA, KaYeHUS N CKONBbXEHWA.

Ycnosus paBHoBecus TBEpAOro Tena. Buabl paBHoBecus.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

3yueHre ABMKEHNA 6pyCKa MO HAKMOHHO NAIOCKOCTY.

ViccnepoBaHne 3aBUCUMOCTU CUM YNPYTrOCTW, BO3HUKAKOLWMUX B MPYXUHE U Pe3vHOBOM
obpasue, 0T ux getopmauun.

WccnefoBaHWe YCNOBUIA paBHOBECUS TBEPAOIO TeNa, MMEHLLEro 0Cb BPaLLeHHS.

Tema 3. 3aKonbl COXpaHeHUusn 8 MexaHuKe

IMnynbC MaTepuanbHOM TOUKK (Tena), CUCTEMbI MaTepUabHbIX TOYeK. IMMYNbC Cunbl 1
N3MEHEHNe NMNynbca Tena. 3aKoH coxXpaHeHWUa UMMy bCca. PeakTUBHOE [BUXEHMe.

PaboTa cu/bl. MOLLHOCTb CUNbI.

KnHeTnyeckast aHeprus matepuanbHOi TOYKW. TeopemMa 06 M3MEHEHMU KUHETUYECKOW
3Heprum.

MoTeHUManbHaa aHeprus. MoTeHUMaibHas 3HepPrua yrnpyro 4eopM1MpoBaHHON NPYXUHBbI.
MoTeHUManbHas aHeprus Tena B6mM3n NOBEPXHOCTN 3eM/N.

MoTeHUMabHble M HenoTeHUMabHble Cu/ibl. CBA3b PaboTbl HEMOTEHUMANbHbIX CU C
M3MEHEHNEM MeXaHNYECKOIN SHEPTM CUCTEMbI TeN. 3aKOH COXPaHEHUS MeXaHUYECKON SHePruu.

Ynpyruve n Heynpyrue CTO/IKHOBEHUS.

TexHMYecKMe YyCTPOMCTBA WM NPaKTUYECKOe MPUMEHeHWe: BOLOMET, KOMEP, MPY>XXWUHHBbIN
MNCTONET, ABVKEHNE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysnbea.
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PeaKT1BHOE [BMKEHVNE.

Mepexog NOTeHUMaNbHO S3HEPTN B KUHETUYECKYHO N 06PaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHne abBCONOTHO HEYMpyroro ygapa C MOMOLWIbI ABYX OAMHAKOBbIX HUTSAHbIX
MasTHUKOB.

VccnenoBaHne CBS3W paGoTbl CUMbl C M3MEHEHMEM MEXaHWYeckKoi 3Heprum Tena Ha
MpUMepe PacTsHKEHWS PE3VHOBOTO XryTa.

Pasnen 3. Mosekyasipaasi pu3nka u TepMOAUHAMHKA

Tema 1. Ocno6vl MOIEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbIe NOM0XKEeHNS MONEKYNAPHO-KMHETUYECKON TEOPUM M UX OMbITHOE 060CHOBaHUE.
BpoyHoBCKOe ABWOKeHMe. [Auddysnsa. Xapaktep [ABMXKEHUA W B3aMMOLENCTBUA 4YacTul,
BewlecTBa. Mogfenu CTPOeHWA ras3oB, XXWAKOCTe W TBEPALIX Te/l U 0ObACHEHWE CBOWCTB
BeLLleCTBA Ha OCHOBe 3TUX Mofeneil. Macca v pa3Mepbl MOfiekyn. KonnyecTBO BeLLECTBa.
MocToAHHaA ABoragpo.

Tennosoe paBHOBecKe. TemnepaTypa 1 eé nsmepeHue. LLikana temnepatyp Llenbcus.

Mogenb maeasibHoro rasa. OCHOBHOe YypaBHEHWE MOJIEKYNSAPHO-KUHETUYECKOW Teopuw
naeanbHOro rasa. AOGCOMOTHasA TemnepaTypa Kak Mepa CpefHelt KMHETUYECKOWN 3Heprum
TENMOBOro [BWMXKEHWsA 4vacTtul, rasa. Lkana Ttemnepatyp KenbBuHa. [a30Bble 3aKOHbI.
YpaBHeHne MeHaeneeBa—KnaneipoHa. 3akoH [anbToHa. M3onpouecchl B uUieanbHOM rase C
MOCTOAHHBIM KOMMYeCTBOM BellecTBa. ['pamyeckoe npeAcTaBneHre N30MNpoLLECCOB: N30TepMa,
n3oxopa, n3obapa.

TexHU4YecKre YCTPOMCTBa U NPaKTUYECKOe NPUMEHEHUE: TEPMOMETP, 6apoMeTp.

Llemoncmpayuu

OnbITbl, [OKa3blBalOLlMe [AUCKPETHOE CTPOEHWe BelecTBa, QoTorpaum  Monekysn
OpraHnyecKnx CoeanHeEHWA.

OnbITbl N0 ANGPY3NM XKNLKOCTEN U ra3os.

Mogenb 6pOYHOBCKOIO ABUXEHUS.

Mogenb onbiTa LUTepHa.

OnbITbl, AOKa3bIBatOLLME CYLLLECTBOBAHNE MEXMOEKY/IAPHOIO B3aUMOLENACTBUS.

Mogenb, nnNICTpupyoLwas Npupoay AaBneHns ra3a Ha CTeHKN cocya.

OnbITbl, UNOCTPUPYIOLLME YPaBHEHWE COCTOAHUA UA4eaNTbHOTO rasa, N30MpoLecchbl.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomuol

OnpefeneHve MacCbl BO34yXa B KIacCHOW KOMHaTe Ha OCHOBe W3MepeHuii 06bEMa
KOMHaTbl, laBNeHNs 1 TemnepaTypbl BO3A4yXa B HENA.

VccnepoBaHue 3aBUCMMOCTM MeXAY napameTpaMuy COCTOAHMSA pPaspeXKeHHOro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmognHamMmyeckas cuctema. BHYTPeHHAS 3Heprus TepMOAMHAMUYECKON CUCTEMbI U
Crnoco6bl eé n3meHeHusa. KonmyecTso TensoTbl U paboTa. BHYTPeHHAS 3Heprus 04HOATOMHOIO
naeanbHOro rasa. Buasl Tennonepeaayn: TeNI0NPOBOAHOCTb, KOHBEKLMA, N3NydeHWe. Y aenbHas
TEMNMI0EMKOCTb BeLlecTBa. KonnyecTso TennoThl Npu Tennonepeaaqe.

MoHsTMe 06 agmabaTHOM npouecce. [MepBblii 3aKOH TePMOAMHAMUKW. [puMeHeHune
MepBOro 3akoHa TepMOAMHAMUKM K n3onpovleccam. ['paduryeckas nHTepnpetauus paboTobl rasa.

BTopoii 3aKOH TepMoAMHaMUKK. HeobpaTMMoCTb NPOLLECcCoB B MPUPOSE.
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Tennosble MaLWWHBbI. MpUHUMNLI 4eACTBUS TENN0BLIX MalLWH. Mpeobpa3oBaHns 3Heprumn B
TennoBbIX MawnHax. KoathhmumeHT nonesHoro AeicTBmna TenaoBoin MawwmHbl. Limkn KapHo u
ero Ko3apquLUMEHT NOME3HOro AeNCTBUA. IKOMOTNYeCKne NPo6ieMbl TEMIOIHEPTETUKMN.

TexHU4YecKe YCTPOWCTBa W MPaKkTUYeCKOe MNPUMEHeHWe: [ABWraTe/lb BHYTPEHHEro
cropaHus, 6bITOBON X0N0ANNbHUK, KOHAULMOHEP.

Llemoncmpayuu

I3MeHeHMe BHYTPeHHei 3Heprun Tena Npu COBEPLUEHUM pPaboTbl: BblIET MPOOKM M3
OYTbINKA MOJ, AENCTBMEM CXATOro BO34yXa, HarpeBaHvie agupa B NaTyHHON Tpybke NyTEM
TpeHus (BUAEOAEMOHCTPALNSA).

\3MeHeHMe BHYTPEHHel aHepruy (Temnepatypbl) Tena npv Tensonepeaaye.

OnbIT No agnabaTHOMY pacLuMpeHuto Bo3ayxa (OnbIT C BO3A4YLUHbIM OrTHUBOM).

Mogenu napoBoi TypbuHbI, ABUraTens BHyTPEHHErO CropaHns, peakTUBHOIO ABUraTess.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

3mepeHne yaensHON TennoEMKOCTH.

Tema 3. Azpezamuble cocmosanusn eeuiecmaeda. Daszoevie nepexodbt

Mapoobpa3oBaHWe W  KOHAeHcauus. VicnapeHwe W KuneHwe. AGCONIOTHas U
OTHOCUTE/IbHAA BNaXXHOCTb BO3AyXa. HacbIlWeHHbI nap. YaenbHas Tennota napoobpasoBaHus.
3aBMCMMOCTb TeMMNepPaTypbl KAMEHNA OT AaB/IEHUSA.

Teépaoe Teno. Kpucrtannnyeckne 1 amopgHble Tena. AHU30TPONUA CBOMCTB KPUCTaI/OB.
Xngkue kpuctannbl. CoBpeMeHHble MaTepuanbl. naBneHne u Kpuctannmsaums. YpenbHas
Tennota nnasneHuns. Cybnmmaums.

YpaBHeHWe TenioBoro GanaHca.

TexHMYecKne YCTPOMCTBA WM NPaKTUYECKOE MPUMEHEHME: TUIPOMETP W MCUXPOMETP,
KalopuMeTp,  TEXHONOrMM  MOJYYeHUS  COBPEMEHHbIX  MaTepuaioB, B TOM  4uC/e
HaHOMaTeprasioB, 1 HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HaCbILWEHHbIX MapoB.

KvneHvie npy NOHWXEHHOM AaBNeHnN.

Cnocobbl N3MepeHns BNaXXHOCTHU.

HabntofeHve HarpeBaHus ¥ NiaBieHns KPUCTAIIMYECKOTO BELLECTBA.

JeMoHCTpaLna KpucTan/ios.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

3MepeHme 0THOCUTENIbHOM BIAXKHOCTY BO3AyXa.

Pa3zgea 4. diekTpoauHaMuKka

Tema 1. dnexkmpocmamuxa

JnekTpuzauma Ten. INeKTPUYecKuin  3apaa. [Ba BuMAa  INEKTPUYECKUX  3aps/ioB.
MpPOBOAHNKM, AN3NEKTPUKM U NONYNPOBOAHNKN. 3aKOH COXPaHEHUS 3/1EKTPUYECKOro 3apsaja.

B3ammopgeiicTBne 3apsgoB.  3akoH KynoHa. ToYeuHbl  3MeKTpUYeckuic  3apsg.
dnekTpuyeckoe nosne. HanpaXeéHHOCTb 3neKTpuyeckoro nond. [puvHUMN  cynepnosvuun
ANEKTPUYECKNX NOJER. JIMHUM HanPsXKEHHOCTY 3/1EKTPUYECKOTO MONS.

Pabota cun INIEKTPOCTATUYECKOIo  nons. |_|0TeHLl,l/Iaﬂ. Pa3HOCTb noTeEHUWa10B.
HDOBO,D,HVIKVI N ON3ANEKTPUKN B INEKTPOCTATUHECKOM [M0/1€E. ﬂ,VISJ'IEKTpVI‘-IeCKaFI MPOHNLLAEMOCTb.
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ONeKTPoEMKOCTb. KoHAeHcaTop. 3NeKTPOEMKOCTb MIOCKOro KOHAEeHcaTopa. JHeprusa
3apPAXKEHHOr0 KOHAeHcaTopa.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHMWE: 3/1eKTPOCKONM, 3/1eKTPOMET,
3NeKTpOCTaTMYeCKas 3almTa, 3a3eM/IeHne 3M1eKTPonpubopoB, KOHAEHCATOP, KOMWUPOBA/IbHBbIIA
annapart, CTPYHbIA NpUHTEP.

Llemoncmpayuu

YCTPOMCTBO M NPUHLMM LeACTBUSA 3N1EKTPOMETPA.

B3anMmogeicTare Ha3aNeKTPU30BaHHbIX Te.

DNeKTPUYECKOe Nosie 3apsXeHHbIX Ten.

[MPOBOAHUKM B 3/1EKTPOCTATMHYECKOM MOJe.

JneKkTpocTaTnyecKas 3almnTa.

[N3NeKTPUKK B 3/1EKTPOCTATUYECKOM MOJIE.

3aBUCMMOCTb  3/IEKTPOEMKOCTM  MNIOCKOF0  KOHAeHcaTtopa OT MJoWaau naacTuH,
PacCTOSAHUA MEXAY HAMU U AN3NEKTPUYECKON NPOHNULLAEMOCTH.

JHeprua 3apsxxeHHOro KoHAeHcarTopa.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

13mepeHre 3neKTPOEMKOCTN KOHAeHcaTopa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DNEKTPUYECKNIA TOK. YCNOBUSA CYLLECTBOBAHUA 3NEKTPUYECKOr0 TOKa. ICTOUYHUKM TOKa.
Cuna Toka. NMoCTOAHHbIN TOK.

Hanps)keHne. 3akoH OMa g1 yyacTka Lienwu.

AneKTpuyeckoe COMpPOTUB/IEHME. YnensHoe CONpPOTUB/EHNE BelllecTBa.
MocnesoBaTensHOE, NapansienibHoe, CMeLLaHHoe CoeiMHeHe NPOBOLHNKOB.

PaboTa 3/1eKTpr1yecKoro Toka. 3akoH hxoyns—/leHua. MoWHOCTb 3NMeKTPUYECKOro TOKa.

DNeKTPOABMXKYLLAA CU1a U BHYTPEHHEE COMPOTUB/IEHME UCTOYHMKA TOKa. 3akoH Oma ans
MOJSTHOM (3aMKHYTOIR) 3N1EKTPMUYECKON Lienun. KopoTKoe 3aMblKaHue.

DNeKTPOHHasA NPOBOAUMOCTb TBEPAbLIX MeTa10B. 3aBUCMMOCTb CONPOTUB/EHNA METa/1/1I0B
oT Temnepatypbl. CBEPXNPOBOAMMOCTb.

ANEeKTPUYECKMNA TOK B BaKyymMe. CBONCTBA 3N1EKTPOHHBIX MY4YKOB.

MonynpoBogHuKN. CoOBGCTBEHHass W NpPUMMeCHas MPOBOAMMOCTL  MOMYMNPOBOAHWKOB.
CaolicTBa p—n-nepexoga. MonynpoBogHMKOBbLIE MPUGOPBI.

DNEeKTPUYECKMA TOK B pacTBOpax W pacnnasBax 3/eKTPOAUTOB. INeKTPONUTUYeCKas
anccoumaums. SNeKTPonus.

DNEeKTPUYECKMn TOK B rasax. CaMoCTOSATENbHbIA 1 HECAMOCTOATE/bHbIN paspsag. MonHus.
Mna3ma.

TexHWYecKMe YCTPOMCTBA W NPaKTUYECKOE MPUMEHEHWE: amnepmeTp, BONbTMETP,
peocTtar, WCTOYHWKM TOKa, 3/eKTpPOHarpeBaTesibHble MNpuoOopbl,  3MEKTPOOCBETUTENbHbIE
npuoopbl, TEPMOMETP COMPOTUB/EHWS, BaKyYMHbIA AMOA, TEPMUCTOPbI U (OTOPE3UCTOPSI,
MoNyNpPOBOAHWKOBBIV AMOA, Fa/lbBaHUKa.

Jlemoncmpayuu

I3mepeHme cubl TOKa U HanpsXeHns.

3aB/CMMOCTb  COMPOTUBMIEHNA LIMIVHAPUYECKUX MPOBOAHMKOB OT A/MHbLI, NAowaan
MonepeyHoro CeYeHns 1 MaTepuana.

CwmeLlaHHoe coejHeHne NPOBOLHUKOB.
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MpsMoe U3MepeHne 3NeKTPOABUXYLLEA cunbl. KOPOTKOe 3amblkaHWe ra/lbBaHUYecKoro
3/IEMEHTa 1 OLeHKa BHYTPEHHEr0 COMPOTUBEHWS.

3aBMCMMOCTb CONPOTUB/IEHUA METAINIOB OT TEMMEPATYPbI.

MpoBOAMMOCTb 3/1EKTPO/INTOB.

ckpoBoii paspsg, v NpoBOAUMOCTb BO3AYXa.

OJHOCTOPOHHSAS NPOBOAUMOCTbL ANOJA.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

3yyeHne cmeLLaHHOro CoeAMHEHUs Pe3UCTOPOB.

N3MepeHne  3NeKTPOABWKYLLEA CUNbl  WCTOYHWKA TOKAa W €ro  BHYTPEHHero
COMNPOTUBNEHUS.

HabntofeHve anekTponusa.

MexnpeaMeTHbie CBSI3H

N3yyeHne Kypca (um3nKy 6a30BOro ypoBHsi B 10 Knacce OCYLLECTB/ISETCA C YYETOM
coflepaTenlbHbIX MEeXMpPeAMETHbIX CBA3eM C Kypcamu MaTemaTuku, 6uonoruun, Xumuu,
reorpaum 1 TeXHOMOrUMN.

Meoicnpeomemnvle nonsimusi, CBA3aHHbIE C W3Y4YeHUWEM METOAOB Hay4YHOro MO3HAHMA:
AB/IEHVE, Hay4HblA (haKT, runortesa, (m3nyeckas BeNNYMHA, 38KOH, Teopus, Hab/ofeHve,
9KCMEPVMEHT, MOLENMPOBaHNe, MOAESb, N3MEPEHMe.

Mamemamuxa: pelleHNe CUCTEMbl YpPaBHEHWW, JfIMHeNHas QyHKuuA, napabona,
runep6ona, X rpatukm 1 CBOWCTBa, TPUrOHOMETPUYECKME (DYHKLMW: CUHYC, KOCUHYC, TAHTEHC,
KOTaHreHc, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbI M WX MPOEKLUMM Ha OCu
KOOPAMHAT, C/TOXEHNe BEKTOPOB.

Buonoeusi: MeXaHUYECKOe [BUXEHWE B XXMBOW Npupoge, Anddysms, ocMoc, Tenno006MeH
XVBbIX OPraHW3MoB (BUAbl TeNonepesayn, TenoBoe PaBHOBECUE), 3NEKTPUYECKUNE ABMIEHUS B
YKNBOW Npupoge.

Xumusi: QUCKPETHOE CTPOEHNVE BELLECTBa, CTPOEHWE aTOMOB W MOJEKY/1, MOJIb BELLECTBa,
MONSipHaA Macca, TensioBble CBOWCTBA TBEPALIX TeS, XWAKOCTEA W ras3oB, 3MEKTPUYECKME
CBOWCTBa MeTasI/10B, 3/IEKTPONNTUYECKAS AMccoLmaLns, ranbBaHnKa.

Teocpaghusi: BNXXHOCTb BO34yXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonoeus: NpeobpazoBaHme ABVMXXEHWI C UCMO/b30BaHUEM MEXaHU3MOB, YUYET TPEHUS B
TEXHVKE, MOALIMNHMKK, UCMONb30BaHMe 3aKOHA COXPaHeHWs WMMMNynbca B TeXHUKe (pakeTa,
BOZOMET W [pyrue), [ABUraTe/lb BHYTPEHHEro CropaHus, naposas TypbuHa, ObITOBO
XONOAWNBHUK, KOHAULMOHEP, TEXHONOTUW NOMTyYeHUs COBPEMEHHbLIX MaTepuasioB, B TOM Yuche
HaHOMaTepuasioB, W  HAHOTEXHONIOTWUW,  3MIEKTPOCTaTMYecKas  3awuTta,  3a3emsieHue
3NeKTPONpPNOOPOB,  KCEPOKC, CTPYWMHbLIA  MPUHTEP, 3MeKTpOHarpesaTe/ibHble  Npubopsl,
3NeKTPOOCBETUTESbHBIE MPUOOPDI, FralbBaHNKa.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA
[NOCTOAHHbIE MArHUTHI. B3aVIM0,D,EI7ICTBI/Ie NOCTOAHHbLIX MarHuMToB. MarHuTtHoe norne.
BekTop MarHWTHOW MHAYKUMW. TTPUHLUMN Cynepno3uLmMmn MarHUTHbIX Nosneid. JIMHUN MarHUTHOW
NHAYKUMW. KapTvHa TMHWIA MArHUTHON MHAYKLMW M0/ MOCTOAHHbIX MarH1TOB.
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MarHuTHOe nose NPOBOAHMKA C TOKOM. KapTuHa AMHWIA MHAYKLUW MarHATHOrO nons
[L/IMHHOTO NPAMOro MPOBOAHUKA M 3aMKHYTOrO KOJbLIEBOrO MPOBOAHMKA, KATYLUKM C TOKOM.
OnbIT ApcTesa. B3ammogencTeme NPOBOLHNKOB C TOKOM.

Cwnna Amnepa, eé MoAyNb N HanpaB/eHWe.

Cuna JlopeHua, €€ mMofy/nb W HanpasfeHue. [BMXKEHME 3apsXKeHHOM 4acTuubl B
OZHOPOAHOM MarHUTHOM rosie. PaboTa cunbl JlopeHua.

FBNeHNe 3NEeKTPOMAarHUTHOM WHAYKUMKW. T1OTOK BEKTOpa MAarHUTHOW MHAYKUMK.
ANeKTpoABMXKYLLAsA cuia MHAYKLMN. 3aKOH 3M1eKTPOMarHUTHOM MHAYKUMKN dapajes.

BuxpeBoe 3neKkTpuyeckoe nosne. SNeKTPOABMXKYLLAA cuia WHAYKUWM B MPOBOAHVKE,
[BVXYyLLemca nocTynaresibHo B 04AHOPOAHOM MarHUTHOM MoJe.

Mpasuno JleHua.

VIHAYKTUBHOCTL. AB/IEHME CAMOVHAYKLMIN. DNIEKTPOABMXKYLLAA CU1a CAMOUHAYKLNN.

SHepruna MarHUTHOrO NONA KaTyLKK C TOKOM.

DNeKTPoOMarHUTHOe nore.

TexHMYecKne YCTPOMCTBA W MPaKTUYeCKoe MPUMEHEHME: MOCTOSHHbIE MarHuTbl,
3NIEKTPOMArHUTbI, 3N1eKTPOABUraTesb, YCKOPUTENIN 3/1eMEHTapPHbIX YacTuL, NHAYKLUMOHHAA NeYb.

Jlemoncmpayuu

OnbIT OpcTesa.

OTK/OHEHME 3/IEKTPOHHOI0 NMyyYKa MarHUTHbLIM MOJEM.

JINHUM NHAYKUMWM MarHUTHOTO Mons.

B3avmogelicTBme ABYX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[elicTBre cunbl JIopeHua Ha MOHbI 3NEKTPONNTA.

FBNeHNe 31eKTPOMArHUTHOM UHAYKLMN.

Mpasuno JleHua.

3aBMCUMOCTb 3MEKTPOABUKYLLEN CUMbl MHAYKLAM OT CKOPOCTU U3MEHEHMSI MarHUTHOIO
MOTOKa.

FABNeHve CaMONHAYKLNN.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

3yyeHne MarHMTHOrO NoJiA KaTyLKM C TOKOM.

WccnegoBaHune AeiicTBUA NOCTOSSAHHOIO MarH1Ta Ha pamMKy C TOKOM.

WccnefoBaHne ABNEHUS 3N1EKTPOMArHATHON MHAYKUNN.

Pa3pnen 5. Kose6anust 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOaedanus

KonebatenbHaa cuctema. CBOﬁO,quIe MEXAHUYECKME KONebaHus. rapMOHI/I‘-IeCKMe
KonebaHus. [epuop, 4acToTa, aMnauTyaa W asa KonebaHwit. TIPYXXUHHBIA MasTHUK.
MaTtemaTuyecKuii MasiTHUK. YpaBHEHWE FapMOHUYECKMX KonebaHwuit. lMpeBpalleHne 3Heprum
npn rapMOHNYECKNX KonebaHnsXx.

KonebaTenbHblil KOHTYp. CBOOGOAHbIE 3MEKTPOMArHUTHbIE KONMebaHus B MAeabHOM
KonebaTeNlbHOM KOHType. AHaNorns Mexay MeXaHWYeCKMMU W 3M1eKTPOMarHUTHbIMU
KonebaHmamu. d>opmyna TomcoHa. 3akoH COXpPaHeHNA IHEPTUN B naeaslbHOM KonebaTenbHOM
KOHTYpe.
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MpeacTaBneHe 0 3aTyxaroLWmMX KonebaHuax. BbIHYXeHHbIE MeXaHUYecKue KonebaHus.
Pe3oHaHC. BbIHYX/ieHHble 3/1eKTpoMarHUTHbIE KosiebaHus.

MepeMeHHbIA TOK. CUHYCOUAa/IbHBINA NepeMeHHbI TOK. MOLLHOCTb NepeMeHHOro ToKa.
AMNANTYLHOE W LeliCTBYIOLLEe 3HaUYEHME CUIIbl TOKA U HaNPsXKeHUs.

TpaHcdopmatop. Mpon3BOACTBO, Mepefada M NOTpeb/eHne 3MeKTPUYECKON 3SHEPTUN.
JKONOrnyeckme puCKU NpU  NPOU3BOACTBE  3MIEKTPO3HEPrMn. KynbTypa WCMOIb30BaHWSA
3N1eKTPO3HEPrn B NMOBCELHEBHOM YXU3HMU.

TexHU4YecKre YCTPOWCTBa W MNPaKTUYeCKoe MpPUMEHEHME: 3MEKTPUYECKUIA  3BOHOK,
reHeparop rnepeMeHHOro TOKa, IMHUN 3/1eKTpornepesau.

Jlemoncmpayuu

WccnepoBaHue napameTpoB KosiebaTeslbHON CUCTEMBI (MPYXXUHHBIA UM MaTeMaTUYecKuii
MasATHUK).

HabntoeHve 3aTyxatoLmx KonebaHui.

ccnepoBaHWe CBOMCTB BbIHY)X/AEHHbLIX KONe6aHWUIA.

HabntogeHve pe3oHaHca.

CB06OAHbIE 3/1EKTPOMArHUTHbIE KONebaHus.

OcuunnorpaMmbl  (3aBUCMMOCTU  CUMbl TOKA W HanpsbkeHus OT  BPEMeHM) Aans
3N1eKTPOMarHUTHbIX KonebaHWi.

Pe3oHaHC npy nocnesoBaTe/lbHOM COELUHEHWUM Pe3nCTopa, KaTyLKM UHAYKTUBHOCTU U
KOHZeHcaTopa.

Mogenb NMMHWUK 3N1eKTponepeaadn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

ccnepoBaHue 3aBUCMMOCTI Mepuosa Masibix KosiebaHuii rpy3a Ha HUTU OT 4JIMHBI HUTU 1
Macchbl rpysa.

WccnefoBaHne nepeMeHHOro TOKa B LenyM W3  MNOC/MefoBaTe/lbHO  COeAMHEHHbIX
KOHZleHcaTopa, KaTyLLIK/ U pe3ncTopa.

Tema 2. Mexanuueckue u IJIEKMPOMACHUMHbBIE 60JIHbl

MexaHu4ecKre BO/MHbI, YCNOBUS pacnpocTpaHeHus. Meprog. CKOpoCTb pacrnpocTpaHeHns
W OAMHA BOSHbI. [lorepeyHble M NPOAO/bHbIE BOMHbI.  VHTepdepeHUuMs 1 audpakums
MeXaHUYeCKNX BOJIH.

3ByK. CKOpOCTb 3ByKa. [POMKOCTb 3BYKa. BbicOTa TOHa. TeMb6p 3BYyKa.

ANeKTPOMarHUTHble BOJIHbL. YC/IOBUSA W3NYYEHUS 3/1EKTPOMArHUTHbIX BOMH. B3avMHas
opuveHTaums BeKTOpoB E, B, V B 3/71eKTpOMarHUTHON BOSiHe. CBOWCTBa 3/1eKTPOMArHUTHbIX
BOSIH: OTpPaXeHue, MpefioMaeHne, nonspusauns, audpakums, wuHTepdepeHums. CKOpoCTb
3N1eKTPOMArHUTHbIX BOJH.

LLIkana 31eKTpOMarHUTHbIX BOJH. MpUMeHeHWe 3M1eKTPOMarHUTHbLIX BOSIH B TEXHUKE U
ObITY.

MpUHUMMBI PaanoCBaA3n 1 TeneBuaeHns. Pagnonokauums.

ANeKTpoMarHMTHOE 3arpsisHEHUE OKPYXKatOLLEN cpeabl.

TexHUYecKre YCTPOCTBa M NPaKTUYECKOe MPUMEHEHME: MY3blKa/lbHble WHCTPYMEHTI,
YNbTPa3BYKOBas [AMAarHOCTUKAa B TEXHWKE W MeAuumHe, pajap, paguvonpuémHUK, Tenesum3op,
aHTeHHa, TenetoH, CBY-neub.

Jlemoncmpayuu

O6pa3oBaHme 1 pacnpocTpaHeHVe NonepeyHbIX U NPOLO/bHbIX BOJH.
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KonebntoLeecs Teno Kak MCTOUYHMK 3BYKa.

HabntofieHve OTpaXXeHNa 1 NPeNoMIEHNS MeXaHUYECKNX BOJSTH.

HabntogeHve nHTephepeHUmMmn 1 andpakLmmn MexaH4ecKmUx BOJIH.

3BYKOBOI1 pe3oHaHC.

HabnogeHne cBA3M FPOMKOCTM 3ByKa M BbICOTbI TOHA C aMniMTYONM WM 4acTOTOM
KonebaHui.

WccnegoBaHne  CBOMCTB  9/1EKTPOMArHUTHbLIX — BOMIH:  OTPaXKeHWe,  MPesioM/IeHNe,
nonspu3aums, ougpakumns, HTephepeHLns.

Tema 3. Onmuka

"eomeTpmnyeckas onTukKa. MpsmonnHeiHoe pacnpocTpaHeHMe CBeTa B OAHOPOAHO cpefe.
Jlyuy cBeTa. TOYeYHbI UCTOUYHMK CBETA.

OTpaxkeHne cBeTa. 3aKOHbl OTpaXKeHWs cBeTa. [1OCTPOeHMe M300paXXeHUA B MIOCKOM
3epkane.

MpenomneHve cBeTa. 3akOHbl MNpenomseHus ceeTa. ABCONIOTHLIN  MoKasaTesb
npenomneHns. MonHoe BHYTPeHHee OTpaxeHwe. pefenbHbI Yron MOAHOr0 BHYTPEHHEro
OTpaKeHus.

Awncnepcusa ceeta. CNnoxHbIA cocTas 6enoro ceeTa. LigeT.

Cobupatolime 1 paccevBarollme fiMH3bl. TOHKad nuMH3a. POKYCHOe pacCTosiHue W
ONTUYeCKasa cuna TOHKOM NINMH3bI. [oCTpoeHMe N306paXkeHMn B COOMPAtOLLMX MU paccevBatoLLmX
nnH3ax. Popmyna TOHKOW /IMH3bI. YBen4YeHve, jaBaeMoe JIMH30M.

Mpegens! NPUMEHNMOCTU TEOMETPUYECKO OMTUKMN.

BonHoBas onTtuka. VHTepiepeHums cBeTa. KOrepeHTHble WCTOYHUKW. Y CNOBUA
HabIOAEHNS MaKCMMYMOB ¥ MMHUMYMOB B MHTEP(EPEHLMOHHON KapTUHE OT ABYX CUMH(a3HbIX
KOrepeHTHbIX NCTOYHUKOB.

Ondpakumsa ceeta. [OudpakumoHHas pelwéTka. YcnoBuve HabMofeHus  TNaBHbIX
MaKC/MYMOB Npu NafeHny MOHOXPOMATUYECKOrO CBeTa Ha ANMPaKLMOHHYIO PELLETKY.

Monapu3saunsa ceeTa.

TexHMYecKMe YCTPOCTBA WM NPaKTUYECKOe MpPUMEHEHMe: O4KMW, Nyna, (oToannapar,
MPOEKUMOHHBIA  annapar, MWKPOCKOM, TeNeckon, BOMIOKOHHAA ONTUKA, AW(paKLMOHHasA
peLLéTKa, Nonsapous.

Jlemoncmpayuu

MpAMONNHENHOE pacrnpocTpaHeHWe, OTPaXeHWe W npenomneHve ceeta. OnTUYecKue
npnoopbI.

[MonHoe BHYTpeHHee oTpaXkeHne. Mogaesnb CBETOBOAA.

ccnepoBaHue CBOMCTB M300paXKEHUIN B SINH3AX.

Mogenvu MMKpocKona, Teneckona.

HabntofeHve nHTepepeHLUmMm CBeTa.

HabntogeHve audpakuum ceeTa.

HabntofeHve amcnepcum ceeTa.

[MonyyeHne cnekTpa ¢ NOMOLLLIO NPU3MBI.

MonyyeHne cnekTpa c MOMOLLbHO ANGPAKLNOHHON PELLETKN.

HabntofeHve nongpusauum ceera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

13mepeHve nokasartens nNpenoMIeHns CTeKna.
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ccnegoBaHMe CBOMCTB M300PaXKEHWI B IMH3AX.
HabntofeHne aucnepcmm ceeTa.

Pa3zgen 6. OcHOBBI crienMaJIbLHOM TEOPHUH OTHOCHUTEIBLHOCTH
paHULbl NPUMEHMMOCTM KNACCUYECKOW MexaHUKW. [ocTynatbl cneyuaibHOM Teopun
OTHOCWUTENIbHOCTU:  UHBApPUaHTHOCTb MOAYNA CKOPOCTM CBETa B  BakKyyme, MpPUHLMN
OTHOCUTENbHOCTY DMHLUTENHA.
OTHOCUTENBHOCTL OJHOBPEMEHHOCTU. 3aMea/IeHVE BPeMEHN U COKpaLLeHWe ANNHBI.
SHeprus v UMNyNbLC PeNATUBUCTCKOW YacTULb.
CB$I3b MacCbl C 3Hepruer N UMNYNbLCOM PeNSTUBUCTCKON YacTULLbl. DHEPrUs NOKOS.

Paznen 7. KBantoBasi pusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®oToHbI. Popmyna MNnaHKa CBA3M 3HePrMmn ()OTOHA C ero YacTOTON. DHepPrust U UMNYbC
(hOTOHa.
OTKpbITUE W uccnefoBaHne (oToadekta. OnbiTbl A. . CTonetoBa. 3aKOHbI
(hoToahpeKTa. YpaBHEHVE DinHLWITENHA Ana hoToathekTa. «KpacHas rpaHuLa» poToaddeKTa.
[asneHne cseta. OnbITbl . H. Jlebeaesa.
XNMMYeCKoe AenCTBME CBETA.
TexHWYeckMe YCTPOWCTBA W NPaKTUYECKOe NPUMEHEeHWe: (POTO3NeMEHT, (POTOAATUMK,
Co/HeYHas 6atapesi, CBETOAMOL.
Jlemoncmpayuu
®0T03(h(heKT Ha YCTAHOBKE C LMHKOBOW NIaCTUHOIA.
VccnepgoBaHme 3aKOHOB BHELLHErO (DOTO3(eKTa.
Csetogmogp,.
ConHeuHas batapes.
Tema 2. Cmpoenue amoma
Mogenb atoma TomcoHa. OnbITbl Pesepopga no paccesHuo o -yactuy,. MnaHeTapHas
mogens atoma. octynatel bopa. M3nyyeHne n nornoweHne POTOHOB MpK Mnepexofe atoma C
O[HOr0 YPOBHA 3HEpruM Ha [Apyron. Buabl cnekTpoB. CMEKTP YPOBHE 3Heprum atoma
BOAOPOJa.
BonHoBble cBoiCcTBa YacTuLl,. BonHbl fe bpoiina. KopnyckynspHO-BO/IHOBOW Ayasin3M.
CnoHTaHHOE ¥ BbIHYXXEHHOE 13/TyYeHue.
TexHMYecKne YCTPOMCTBA WM MNPaKTUYECKOe MPUMEHEHME: CMEKTPasbHbIA  aHann3
(cnekTpockon), nasep, KBAHTOBbI KOMMbIOTEP.
Jlemoncmpayuu
Mogenb onbiTa Pesepopa.
OnpegseneHvie ANNHbI BO/HBI fla3epa.
HabntoaeHne nuHenyaTbiX CNEKTPOB U3MTYyYEHNS.
Nasep.
Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol
HabnoaeHne nuHeinyaToro cnekrpa.
Tema 3. Amomnoe aopo
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OKCNepuMEHTbI,  [0Ka3blBalOLWME  CMIOXKHOCTb  CTpoeHus  Agpa.  OTKpbITHe
pagnoakTMBHOCTU. OnbIThbl Pesepdopaa No onpeseneHnto cocTaBa paguoakTUBHOIO U3NYyYeHUS.
CaolicTBa afib(ha-, 6eTa-, raMmMa-n3nydeHns. BamsHme paanoakTUBHOCTY Ha XXMBbIE OpPraHn3Mbl.

OTKpbITMEe MNPOTOHa W HelnTpoHa. HyknoHHas mogenb sgpa [eii3eH6epra—lBaHeHKo.
3apag aapa. Maccooe uncno agpa. sotonbl.

Anb(ha-pacnaf. INeKTPOHHbIA U NO3UTPOHHLIA GeTa-pacnaf. amma-usnyyeHue. 3akoH
pafMoaKTMBHOIO pacrnaga.

AHeprus cBA3W HYK/IOHOB B AApe. AaepHble cusbl. JedekT macchl aapa.

AnepHble peakuuun. eneHve v cUHTe3 aaep.

FAoepHblin  peakTop. TepmosgepHbIn cuHTe3. [MpobneMbl M MEPCnekTUBbl  SAEPHOMN
3HEPreTMKM. IKOMOrmYeckmne acrneKTbl AAEPHOM 3HEPTETUKMN.

AnemeHTapHble YacTULbl. OTKPbITUE NO3UTPOHA.

MeTogbl HabMOAEHNS Y PErUCTPALMN 3N1EMEHTAPHbIX YaCcTULL.

dyHAaMeHTa/bHbIE B3aMOLENCTBUA. E4UHCTBO (hM3NYECKOI KapTWHbI Mupa.

TexHU4YecKre YCTPOMCTBA U MPaKTUYECKOe NPUMEHeHWe: [03UMeTp, Kamepa BusibcoHa,
AepHbIN peakTop, aToMHast 6omba.

Jlemoncmpayuu

CYETYMK NOHM3MPYHOLLMX YacTuL,.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

VccnepgoBaHue TpekoB YacTul, (o rotosbiM hoTorpaguam).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKHU

JTtanbl  pasBuUTMA  acTpoHoMuM. T[IpuKnagHoe U MUPOBO33PEHYECKOe  3HaYeHue
aCTPOHOMUMU.

Bug 3BE34H0ro Heba. Co3Be3aus, ApKMe 3BE34bl, NIaHETbI, UX BUAMMOE [BUKEHNE.

ConHeyHas cuctema.

ConHue. ConHeyHas akTMBHOCTb. WCTOUHMK 3sHepruv ConHua n 3B&34. 3BE3Abl, UX
OCHOBHblE XapaKTepUCTUKW. [uarpaMma «CreKTpasibHbIA KnacC — CBETUMOCTb». 3BE3[bl
rMaBHON nocnefoBaTeNlbHOCTU. 3aBMCUMOCTb «Macca — CBETUMOCTb» [Ns 3BE3[ [NaBHON
nocnefoBaTeflbHOCTU. BHyTpeHHee CcTpoeHWe 3BE3a. CoBpeMeHHble TMpPefCcTaBneHns o
nponcxoxaeHun n asonounmy ConHua v 38834, 3Tanbl XXMU3HW 3BE3A,

MneuHsblin MyTb — Hawa anakTuka. MonoxeHue n apmxeHne ConHua B Manaktuke. Tunol
rafaktuk. Paguoranaktvky n KBasapbl. YépHble ablpbl B A4pax rasaktuk.

BceneHHas. PacwvpeHune BceneHHoi. 3akoH Xab6na. PasberaHve ranaktuk. Teopus
bonbLuoro B3pbiBa. PeNIMKTOBOE U3TyYeHwue.

MacluTtabHasi CTPpyKTypa BceneHHoi. MeTaranakTumka.

HepelwéHHble Npo6sieMbl aCTPOHOMMMN.

Yuenuueckue nabnooenus

HabntoaeHns HeBOOPYXXEHHBIM r1a30M C MUCMO/b30BaHMEM KOMMbIOTEPHbIX NMPUIOXKEHNI
AN onpegeneHns nonoXkeHUs HebeCHbIX 0ObEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIE CO3Be34Ms
CeBepHOro nonyLuapuns n apkue 3sesfpl.

HabntogeHns B Teneckon J1yHbl, nnaHeT, MneyHoro MNytu.

O6o0maronee NoOBTOpeHNe
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Ponb (DM3MKM M acTPOHOMWUM B 3KOHOMUYECKOW, TEXHOMOrMYECKOW, COLMaibHOW 1
9TUYECKOWN chepax [AeATeNlbHOCTM YesloBeKa, Pofb M MecTo (PM3MKUM W acTPOHOMUM B
COBPEMEHHOW Hay4yHOW KapTUHE MuUpa, pPoSb  (PU3MYECKON Teopun B  POPMUPOBAHUN
MpesCcTaBNeHniA 0 PU3NYECKON KapTHe MUPa, MeCTO (IM3UYECKOW KapTUHBI MMPa B 06LLEM Py
COBPEMEHHbIX eCTECTBEHHO-HAYUHbIX MPeACTaB/eHNA 0 NPUPOLE.

Me)KI[pe}IMeTHLIe CBA3HU

N3yueHne Kypca (wm3nky 6a30BOro ypoBHA B 11 Kjiacce OCYLWECTBASETCH C YYETOM
coflepXKaTenbHbIX MeXMNpeAMeTHbIX CBA3e C Kypcamy MaTemaTuku, 6uonorum, Xmmuu,
reorpagmvi 1 TEXHONOTUN.

Mesicnpeomemuvle nousimusi, CBA3aHHbIE C W3YYEHMEM METOLOB Hay4HOro MNO3HaHWS:
AB/IEHVE, Hay4HblA (hakT, runotesa, (m3nyeckas BeNNYMHA, 3aKOH, Teopwus, Hab/ofeHve,
9KCNepuUMeHT, MOAeNpoBaHne, MoAeNb, N3MEpPEHMeE.

Mamemamuxa: PeLIEHWE CUCTEMbI YPaBHEHWI, TPUTOHOMETPUYECKME (YHKLMW: CUHYC,
KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbl U WX
MPOEKLMN Ha OCU KOOPLAWHAT, CMIOXeHWe BEKTOPOB, MPOWU3BOLHbIE 3/1EMEHTapPHbIX (PYHKLMWNA,
Mpy3HaKun Nofobus TpeyronbHNKOB, ONpeseseHve Nowaau nIockux uryp n obbeéma Ten.

Buonoeus: 3NeKTpUYecKue fBNEHUA B XXWUBOW Npupoge, KonebartefibHble ABVXEHWUSA B
XVBOW NpUpoLe, ONTUYECKMe SBMIEHUS B XXMBOW Mpupofe, AenCTBUe paguaumm Ha >KuBble
OpraHu3mbl.

Xumusi: CTPOEHWE aTOMOB W MOMEKY/, KPUCTa/IMyecKas CTPYKTypa TBEpAbIX Tef,
MeXaHu3Mbl 06pa30BaHNA KPUCTaINIMYECKOW PELLETKI, CEKTPa/IbHbIA aHaNn3.

T'eocpaghusi: MarHUTHble NOMKOCa 3eM/U, 3a/1eXN MarHUTHbIX Py, POTOCHEMKA 3eMHOA
MOBEPXHOCTU, NpefCcKazaHye 3eMIETPACEHNI.

Texnonoeus: NTMHUN 3NeKTpOrNepesay, reHepaTop NnepeMeHHOro TOKa, 3NeKTpoABUraTeb,
WHOYKUMOHHaA neyb, pajap, PagvonpuéMHUK, TeneBu3op, aHTeHHa, TenedoH, CBY-neus,
MPOEKLMOHHBIN annapar, BOJIOKOHHasA OMNTUKa, CONTHeYHas bartapes.
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IIJIAHAPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOTPAMMBI (BA3OBBIi
YPOBEHD)

OcBoeHMe yuyebHoOro npegmeta «®Pusnka» Ha YpPOBHE CpeAHero o6uiero obpa3oBaHUs
(6a30BbI  YpOBEHb)  AO/MHKHO  06ecrneunTb  JOCTUDKEHWME — CMeAytoWwmUX  JIMYHOCTHBIX,
MeTanpeaMeTHbIX U NPeaMETHbLIX 06pa3oBaTe/ibHbIX Pe3ybTaTos.

JINMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA y4ebHOro npegmMeTa «PuUsnKa» LO/MKHbI OTPaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 06Y4aroLMXCS PYKOBOACTBOBATLCA CHOPMMPOBAHHOW BHYTPEHHEN
No3nLMERA IMYHOCTK, CUCTEMOM LEHHOCTHLIX OpPUEHTAaUMi, MO3UTUBHLIX BHYTPEHHUX
yb6eX4eHWil, COOTBETCTBYHOLUMX  TPaAULMOHHBLIM  LIEHHOCTSM  POCCUIACKOrO  OOLLECTBa,
pacLUMpeHVe XXM3HEHHOTO OMbITa M ONbITa AeATeNbHOCTU B MPOLEcce peannsauny OCHOBHBbIX
Hanpas/IeHNIA BOCNUTATENIbHON AeATeNIbHOCTH, B TOM YMC/IE B YaCTU:

1) I'PAKAAHCKOI0 BOCIIUTAHMUA

CPOPMMPOBAHHOCTb  FPXKAAHCKOM  MO3ULUMK  00YyYaloLerocsi Kak aKTUMBHOTMO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

NPUHATUE TPAAULMOHHBLIX O6LLEYeIOBEYECKMX TYMAHUCTUYECKUX W AEMOKPATUYECKMX
LIEHHOCTEN;

FOTOBHOCTb BECTV COBMECTHYH [eATeNlbHOCTb B MHTEpecax rpaxaaHCKoro 06LLecTBa,
y4acTBOBaTb B CaMOyrnpaB/eHny B 06pa3oBaTe/IbHON OpraHu3aLum;

YMEeHMe B3aMMOAENCTBOBaTb C COLMaIbHbIMW WHCTUTYTaMW B COOTBETCTBUM C WX
(OYHKLUMAMU N Ha3HAYEHWEM;

FOTOBHOCTb K 'YMaHWUTapHOI 1 BONOHTEPCKOW AeATeNbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

ChOpMMPOBAHHOCTb POCCUIACKON MPaXKAaHCKON MAEHTUYHOCTM, NaTPUOTU3MA,;

LIEHHOCTHOE OTHOLUEHME K TOCYAAapCTBEHHbIM CUMBOMAM, AOCTVKEHMSM POCCUACKMX
YUEHbIX B 06/1aCTW (PU3NKIN N TEXHUKMN;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HAaHWS, 3TUYECKOrO NOBEAEHUS;

CMOCOGHOCTb OLEHMBATL CUTYaLM0 U NMPUHMMATb OCO3HAHHbIE PELLEHUS, OPUEHTUPYACH
Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM UKCE B AEATENbHOCTU YYEHOTO;

0CO3HaHMe NMYHOI0 BKMaja B MOCTPOEHME YCTOMYMBOIO ByAYLLEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

3CTETUYECKOE OTHOLLIEHNE K MUPY, BK/HOYast 3CTETUKY HAyYHOro TBOPYECTBA, NPUCYLLErO
(h13nYECKOI Hayke;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPeC K pa3nyHbIM cepam MPOdeccroHaNbHON AeATeNbHOCTM, B TOM  4uche
CBA3aHHLIM C (DU3MKOA W TEXHWKOMW, YMeHWe COBeplUaTb OCO3HaHHbIA BbIGOP OGyayLel
Npoeccmm 1 peasin3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE M/1aHbl;

rOTOBHOCTb M CMOCOBGHOCTL K 06pa3oBaHMIO M caMo0bpa3oBaHMIO B 06/1aCT (PU3NKN Ha
MPOTSXXEHUU BCEI XKN3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:
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CPOPMMPOBAHHOCTb  3KONIOrMYECKON KYNbTypbl, OCO3HaHWe r106abHOro0 XapakTepa
3KO0MOrMYecKnX npobsem;

NNaHWpoBaHWe N OCYLLECTBNEHNE AEWCTBUIA B OKPY>XKalOLLEN cpefe Ha OCHOBE 3HaHWS
Lie/1eil YyCTONYMBOrO pa3BUTUS YeNoBeYeCTBa;

pacLUMpeHVe oOnbiTa AeATe/IbHOCTM  3KOMIOrMYECKOM HampaB/ieHHOCTM Ha  OCHOBe
MMEIOLLMXCS 3HaHWI MO U3NKE;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA:

ChOpPMMPOBAHHOCTb  MMPOBO33PEHNS, COOTBETCTBYIOLLErO  COBPEMEHHOMY  YPOBHIO
pasBUTUS PU3NYECKOW HAYKMW;

0CO3HaHWe LeHHOCTY Hay4YHOW [esTe/IbHOCTU, TOTOBHOCTb B MPOLLECCe U3YHeHNs (PU3UKN
OCYLLECTBNATbL NPOEKTHYIO M NCCNeL0BATENbCKYHO AeATENbHOCTb MHANBUAYANLHO U B Fpynne.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3naBaTeabLHBIE YHUBEpPCAJbHBLIC yqeﬁnble HeﬁCTBHﬂ
Ba3oBble Jorniueckue }IeﬁCTBI/IH:

CamMoCTOSTeNIbHO (hOPMYNNPOBATL W aKTyasM3upoBaTb MpPo6/emMy, paccMaTpuBaTh €€
BCECTOPOHHE;

onpeaensaTb Lenn AeaTenbHOCTY, 3a4aBaTb NapaMeTpbl U KPUTEPUM NX JOCTUXKEHWS;

BbISIBNATb 3aKOHOMEPHOCTM U NPOTMBOPEYMNS B PACCMATPMBAEMbIX (PU3NYECKMX SBMEHUAX;

paspabaTbiBaTb NiaH pelleHns NpobeMbl C YH4ETOM aHaIM3a MMEROLLIMXCA MaTepuabHbIX
N HeMaTepuanbHbIX Pecypcos;

BHOCUTb KOPPEKTVBbI B [€ATENIbHOCTb, OLEHMBATb COOTBETCTBME PE3YNbTaTOB LENsM,
OLleHMBaTb PUCKM NOCNEACTBUM AEATENbHOCTH;

KOOPAMHUPOBaTb W BbIMOMHATL PaboTy B YCMOBUSAX PeasbHOro, BUPTYasbHOrO W
KOMOGUHMPOBaHHOIO B3aMMOENCTBUS;

pa3BMBaTh KPeaTUBHOE MbILLIEHME NPY PELLEHNN XXU3HEHHBIX NPOGIEM.

Bba3oBble HccjaeaoBaTeJIbCKue )IeﬁCTBHHZ

BMafleTb Hay4yHOW TEPMMWHOMOrMEN, K/KOUYEBbIMM MOHATUAMM U METOAaMM (PU3NYECKOW
HayKu;

BNafeTb HaBblKaMK Yy4YebBHO-MUCCNeAoBaTENbCKOM U MPOEKTHOW AeATeNbHOCTM B 061acTu
(h131KK, CNOCOBHOCTBLIO 1 TOTOBHOCTHLIO K CAMOCTOSITENIbHOMY MOUCKY METOAOB PELLUEHNS 3a4a4
(hM3MYECKOro cofepyXaHusi, MPUMEHEHWNIO Pa3/IMYHbIX METOLOB MO3HAHUS;

BNafeTb BUAaMW [eSTeNIbHOCTU MO MNOMYYEHUKO HOBOFO 3HaHWSA, ero WHTeprpeTauuu,
NpeobpasoBaHM0O N MPUMEHEHMIO B Pa3/INYHbIX Y4YebHbIX CUTYyaUusix, B TOM 4ucne npu
CO3/aHNN y4ebHbIX NPOEKTOB B 061aCTVN (PUNKN;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBSI3M M aKTyanM3npoBaTb 3ajady, BblABUraTb
rmnoTesy eé pelleHns, Haxo4uTb aprymeHTbl [NA [0Ka3aTe/lbCTBa CBOWX YTBEPXKAEHWMN,
3a/laBaTb rnapameTpbl U KPUTEPUN PELLEHUS;

aHa/IM3MpoBaTb MOJMyYeHHble B XO4e PpelleHUs 3afadn  pesynbTaTbl, KPUTUYECKU
OLIEHMBATb MX LOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBBIX YC0BUSIX;

CTaBUTb U (POPMYNMPOBaTb COOCTBEHHbIE 3afayM B 06pa3oBaTe/IbHON AeATENbHOCTU, B
TOM 4mcrie NPy U3yYeHUN (HU3NKHK;

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, OLeHVBaTb NPUOBPETEHHbIN ONbIT;
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YMETb MePEHOCUTb 3HaHWSA MO (N3MKE B MPaKTUYECKYHO 061aCTb XXN3HeLeATeNbHOCTH;

YMETb MHTErpupoBaTh 3HAHUA U3 Pa3HbIX NPeLMeTHbIX 061acTei;

BblBMraTb HOBblE UAEW, Npeasaratb OPUrMHasIbHbIE MOAXOAbI U PELLEHNS;

CTaBWUTb NPOBIEMbI 1 3afa4n, JONYCKAOLLVE albTePHATVBHbIE PELLEHNS.

Patora ¢ undopmanmeii:

B/laleTb HaBblKaMn MOMyYeHNA MHOPMaLUN PU3NYECKOro COoLepXaHus U3 UCTOYHUKOB
pasHbIX TUMOB, CaMOCTOATENbHO OCYLUECTBMATL MOWCK, aHain3, CUCTEMATU3aLUIO U
WHTeprpeTaumio MHHOPMALIMKN PasNNYHbIX BULOB U (hOPM MPeSCTaBNeHus;

OLeHMBaTb JOCTOBEPHOCTb MHGOPMaLUK;

1CMOMb30BaTh CPEACTBA WH(OPMALMOHHLIX UM KOMMYHWUKALMOHHLIX TEXHONOMMA B
PELLEHNN KOTHUTMBHbLIX, KOMMYHWKATUBHbLIX W OpPraH13auuMOHHbIX 33fay C COo6NHAeHWEM
TpeboBaHWIA 3ProHOMUKK, TEXHUKWN GE30NacHOCTK, TUIMeHbl, PecypcoctepeXxeHns, npaBoBbIX U
3TNYECKMX HOPM, HOPM MH(OPMaLMOHHOW 6e30MacHOCTK;

CO3faBaTb TEKCTbl (PM3NYECKOrO COLepXaHusi B PasnMyHbIX QopmMatax C Y4éToMm
Ha3HayeHUs UWHQopMauuM W LeneBoi  ayauMTopuK, BbIOMPas ONTUMaSbHYO — (hopMy
npeAcTaBneHns n Bu3yanmsaumm.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[l)le HeﬁCTBHﬂ:

OCYLLLECTBNATH 0OLLEHME HAa YPOKax (PU3MKM N BO BHE-YPOUHON AeATeNbHOCTY;

pacno3HaBaTb NPeANOCHIIKN KOHPAUKTHBLIX CUTyauuid 1 CMAryaTb KOHPANKTLI;

pa3BEPHYTO M NIOTMYHO M3NaraTb CBOK TOYKY 3PEHWs C MCMO/b30BaHWEM SA3bIKOBbIX
CpepcTs;

MOHMMAaTb 1 UCMNOMb30BaTb NPENMYLLECTBA KOMaHAHON U MHAWMBUAYaNbHOM paboThl;

BblOMpaTb TEMATUKY M METOAbl COBMECTHbIX AEWCTBMIA C YY4ETOM OOLUMX MHTEPECOB, U
BO3MOXHOCTEI KaXX0ro YneHa KOMNeKTuBa,;

NPUHMMaTL LEeM COBMECTHOW [AesTeNbHOCTW, OpraHun3oBbiBaTb M KOOPAMHMPOBATb
JECTBNA MO €& AOCTMXKEHWMIO: COCTaBNATb MfaH AeWCTBUIA, pacnpefensTb Poan C Y4&ToM
MHEHWI Yy4aCTHNKOB, 06CYX4aTb pe3ynbTaTbl COBMECTHOW PaboThI;

OLeHMBATb Ka4ecTBO CBOEr0 BKMNaja M KaKAOro y4aCcTHMKA KOMaHAbl B 00OLMIA pe3ynbTaT
no pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb MAEU C MO3NLMN HOBU3HbI, OPUTMHANIbHOCTH,
MPaKTUYECKOV 3HAYMMOCTMW;

OCYLLECTBNATb MO3UTMBHOE CTpaTerMyeckoe MOBEeAEHME B Pa3/IMYHbIX CUTyaumsX,
NPOSIBATL TBOPYECTBO 1 BOOOPaXKEHME, ObITb MHALNATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:
CaMOCTOATE/IbHO OCYLLEeCTB/IATb MO3HAaBaTeNlbHYI AesTeNIbHOCTb B 00/1aCTU (PU3MKN 1
acTPOHOMUW, BbISIBNATL MPOB/IEMbI, CTaBUTbL 1 (hOPMYIMPOBaTbL COGCTBEHHbIE 3aauu;
CaMOCTOATE/IbHO COCTaB/IAThL MJIaH PELUeHNS PacyHETHbIX M KayeCTBEHHbIX 3afad, niaH
BbIMOMIHEHNA MPaKTUYECKOW paboTbl C  YYETOM WMEHOLUMXCA PecypcoB, COBCTBEHHbIX
BO3MOXXHOCTEN 1 NpeAnoyTEHNIA;
[aBaTb OLEHKY HOBbIM CUTYyaLusM,;
pacLuMpATb paMKK y4ebHOro npeAmMeTa Ha OCHOBE JIMYHbIX MPEAMNOYTEHWA;
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[enatb 0CO3HaHHbLIA BbI6OP, aprymMeHTMpoBaTb ero, 6patb Ha ceb6si OTBETCTBEHHOCTH 3a
peLleHue;

OLeHMBaTb MPUOBPETEHHDIN ONbIT;

Cnoco6cTBOBaTh  (POPMUPOBAHMIO W MNPOSIB/IEHUIO  3pyauuMn B 06/1acTU  (DU3UKK,
MOCTOSHHO NOBbLILLATL CBOW 06pa30BaTE/IbHbIA U KYNbTYPHbI YPOBEHb.

CaMOKOHTPOJIb, 3MOIII/I()H3.]ILHLII7i HHTCJIJICKT:

[aBaTb OLEHKY HOBbIM CUTYyalMsiM, BHOCUTb KOPPEKTUBLI B AeATEeNbHOCTb, OLEHUBATb
COOTBETCTBME Pe3yNbTaToB LieNsaM;

BNafeTb HaBblKaMW NO3HaBaTe/IbHOM pPethfieKCM KakK 0CO3HaHWA COBepLUaeMbIX AeNCTBUIA
M MbIC/TMTENbHBIX MPOLLECCOB, NX Pe3y/bTaToB Y OCHOBaHWIA;

MCNOoNb30BaTb NPUEMBI pethieKCMI 418 OLEHKM CUTYauun, BbI6Gopa BEPHOIO PeLLeHUs;

YMETb OLiEHUBATb PUCKN N CBOEBPEMEHHO MPUHMMATb PELLEHUS MO UX CHKEHWIO;

MPUHUMATb MOTMBbI 1 apryMeHTbI APYIUX NPW aHan3e pesybTaToB AesTeIbHOCTH,

NPUHMMaTL ceb5, NOHNMas CBOWN HeOCTaTKM N [OCTOMHCTBA;

NPUHMMATb MOTUBBI M apryMeHTbI ApYrX Npy aHa/In3e pesynbTaToB AeATe/lbHOCTY;

Npu3HaBaTb CBOE MPaBO U NPaBo APYrMX Ha OLUMOKW.

B npouecce fOCTMXKEHWS IMYHOCTHBIX pe3y/ibTaTOB OCBOEHWS MPOrpaMmbl No gusnke ans
YPOBHSI cpeaHero obuiero 06pasoBaHMst y 06y4YatoLLMXCA COBEPLLUEHCTBYETCA 3MOLMOHASbHBbIN
WHTENNEKT, NpeAnonararoLmin chopmMmpoBaHHOCTb:

CaMOCO3HaHWS, BK/IOYAIOLLEr0 CMOCOOHOCTb NOHMMATb CBOE 3MOLIMOHAIbHOE COCTOSHUE,
BUETb HanpaB/eHNs pa3BUTUA COOBCTBEHHOIN 3MOLMOHA/ILHON cthepbl, 6bITb YBEPEHHLIM B Ce6E;

caMoperynnpoBaHms, BK/THOYAOLLEro CaMOKOHTPOb, yMeHwue npUHUMaTb
OTBETCTBEHHOCTb 3a CBOE MOBEAEHMe, CMNOCOOHOCTb afanTUPOBaTbCA K 3MOLMOHASIbHLIM
M3MEHEHNAM M NPOSBASATL FTMOKOCTb, ObITb OTKPbLITLIM HOBOMY;

BHYTPEHHEN MOTMBaUUW, BK/IHOYAKOLWEN CTPeMIEHME K JOCTVXKEHUIO LeAN W ycnexy,
ONTUMU3M, UHULMATUBHOCTb, YMEHWE [eNCTBOBATb NCXOASA M3 CBOMX BO3MOXHOCTEN;

aMMaTuK, BKIKOYAKLWEN CMNOCOOGHOCTb MOHMMATb 3MOLMOHANIbHOE COCTOSIHWE ApYruX,
YUNTbIBATb €r0 MPY OCYLLECTBAEHMM OOLLEHNS, CMOCOOHOCTbL K COMYBCTBUIO U COMEPEXXNBAHNIO;

COLManbHbIX HaBbIKOB, BK/IKOYAOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLEHMS C APYrMM
noAbMK, 3a60TUTLCA, MPOSBNATL MHTEPEC U pa3peLLaTb KOHMPANKTDI.

NPEAMETHBIE PE3YJIBTATHI

K KoHUy 06y4yeHns B 10 kJacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/MKHbI
0TpaXkaTb CHOPMUPOBAHHOCTb Y 06YYAIOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaThL Ha Npumepax posib U MeCcTo (PU3MKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHbl MMPa, B PasBUTUM COBPEMEHHOWN TEXHWKM U TEXHOMOMMIA, B NPaKTUYECKOi
[eATeNIbHOCTY NIOLEN;

YUMTbIBAaTb TPaHULbl MPUMEHEHUS M3YYeHHbIX (U3NYECKUX MOJeNieil: MaTepuasibHas
TOYKa, UHepumasbHas c1McTeMa OTCYETa, abCOMOTHO TBEPAOe TeNo, MAea/lbHbIN ra3, MOLeNu
CTPOEHMSA Ta3oB, XULKOCTEN W TBEPAbIX Tes, TOUEYHbIA 3NeKTPUYECKUIA 3apsas, Npu peLleHnm
(OM3NYECKMX 3aaay;

pacrnosHaBaTb (pu3nyeckue sBneHMUs (NPouecchbl) U 06BACHATbL MX Ha OCHOBE 3aKOHOB
MEXaHWKMN, MOMNEKYNAPHO-KMHETUYECKO/ TeopuU CTPOEHWS BELLECTBA W 3NEKTPOLUHAMUKMK:
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paBHOMEpPHOE W PaBHOYCKOPEHHOe MNPSMOSIMHENHOE [BUXKeHWe, CBOOOAHOe najeHue Ten,
[BWKEHVE MO OKPY)XHOCTW, WHEpUMs, B3auMoOZencTeme Ten, Auddysus, 6poyHOBCKOe
[BVWKEHVE, CTPOEHME >KNAKOCTEN W TBEPALIX Tes, U3MEHeHMe 06bEMa Ten Mpu HarpeBaHUK
(oxnaxgeHuu), TeNJ0BOE paBHOBECUE, UCNApPEeHWE, KOHAEHCaUWs, NnaBneHne, Kpuctanamsaums,
KUMEeHWe, BIAXKHOCTb BO3AyXa, MOBbILLEHWE [AaB/IEHNA ras3a Mnpu ero HarpeBaHUy B 3aKPbITOM
cocyfie, CBA3b MeXAy mnapaMeTpamu COCTOSHWA rasa B M30MpoLeccax, 3neKTpusauus Ten,
B3aMMO/eincTBMNe 3apafoB;

OMunCbIBaTb MeXaHWYeCcKoe ABVKEHWE, WUCMOMb3ysa (PU3NYECKMEe BEIMYUHBI: KOOPAMHATA,
nyTb, NMepeMeLLeHNe, CKOPOCTb, YCKOPeHMe, Macca Tena, Cuna, UMMYNbC Tena, KUHeTUYecKas
3Heprus, nNoTeHUMabHas 3Heprus, MexaHudeckas paboTa, MexaHU4Yeckas MOLYHOCTb; Mpw
OMMCaHMN MpPaBWIbHO TPaKTOBaTb (IM3NYECKUIA CMbICT  WUCMONb3YEMbIX BEIMYMH, UX
0603Ha4YeHNA N eANHNLbI, HAXOANTb (hOPMY/bl, CBA3bIBAIOLLME [AHHYIO (DU3NYECKYHO BENUUYNHY
C ApYrUMKY BEIMYMHAMM;

OMuCbIBaTb U3YYeHHble TensoBble CBOWCTBA Ten W TEN/0Bble SABMEHUSA, WCMOMb3YA
(bM3MYecKne BeNVYUHBLI [aBNeHWe rasa, Temnepatypa, CpefHsAs KUHETUYEecKas 3Heprus
Xa0TMYECKOrO [BMXXEHUA MOMEKY/, CpefHeKBajpaTuyHasd CKOPOCTb MOJIEKYN, KOJIMYECTBO
TENNOTbl, BHYTPEHHAA 3Heprus, paboTta rasa, KoapUUMEHT NONe3HOro LeicTBus TEnjoBoro
ABUraTens; npy onucaHum NpaBubHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T UCMO/b3YEMbIX BEMIUUMH,
X 0603HAYeHMS W efVHUUbBI, HaXOAWUTb (POPMY/bl, CBA3bIBAOLWME [AHHYIO (PU3NYECKYHO
BE/MUYNHY C APYTMMW BENIMUYNHAM;

OMunCbIBaTb M3Y4YeHHbIE 3/IEKTPUYECKME CBOMCTBA BELLECTBA W 3NEKTPUYECKME SBEHUSA
(npoueccol), UCNOMb3ys PU3NYECKME BEMIMUMHBI: 3NEKTPUYECKUIA 3apsaj, 3NEeKTPUYecKoe nose,
HanpPsHKEHHOCTb MONSA, MOTeHUMan, pPa3HOCTb MOTEHUManoB; MNpW  ONUcaHWM NpPaBUIbHO
TpakToBaTb (PU3NYECKNIA CMbIC/T WMCMONb3YEMbIX BEIMYMH, UX O0603HAYEHWUS W eAUVHULbI;
yKa3blBaTb (hOPMY/ibl, CBA3bIBAIOLLME AAHHYHO PU3NYECKYIO BENMUMHY C APYTUMU BEIMYMHAMM,

aHa/IM3MpoBaTh (PU3NYECKME NPOLECChl M ABMEHUSA, UCNONb3YA (M3NYECKMe 3aKOHbl U
NPUHLUMNGLI: 3aKOH BcemmpHoro TaroteHus, I, Il n 11l 3akoHbl HbIOTOHA, 3aKOH COXpaHeHus
MEeXaHWYeCKOM 3Hepruun, 3aKoH COXpPaHeHUs UMNY/bCa, NPUHLMN CYnepnosuLum cui, NpUHUMN
paBHOMNPaBNA UHePLUMaSIbHbIX CUCTEM OTCYETA, MONEKYNAPHO-KMHETUYECKYHO TEOPUIO CTPOEHNS
BELL,ECTBA, ras3oBble 3aKOHbl, CBA3b CpPEeAHEe KUHETUYECKOM 3HEPrMn TEM0BOr0 [BUKEHUS
MONIEKYN C abCOMOTHOV TeMMepaTypoi, MepBblid 3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHEeHWs
3NIeKTPUYECKOro 3apsda, 3akoH KynoHa, npu 3TOM pasnivyatb CAOBECHYK (DOPMY/IMPOBKY
3aKOHa, ero MaTemMaT1yecKoe BblpaxXeHue 1 ycnoBus (rpaHuubl, 061acTv) NPUMEHNUMOCTH;

06bACHATb OCHOBHbIE NPUHLMNbI AEACTBMS MalIVH, NPUOOPOB N TEXHWUYECKUX YCTPOICTB;
pasnuyatb YCnoBms UX 6e30MacHOro NCNob30BaHMS B MOBCEAHEBHOMN XXN3HMU;

BbINOHATL 3KCMEPUMEHTbI MO WUCCNEeL0BaHNI0 (DU3NYECKUX SABMEHWIA U MPOLECCOB C
MCNONb30BaHWEM  MPAMbIX, W  KOCBEHHbIX W3MepeHWin, npu 3TOM  (HOPMY/IMPOBATb
npobnemy/safadyy M runotesy y4yebHOro 3KCrepumeHTa, cobupaTb YCTaHOBKY U3
Npes/I0KeHHOro 060pyL0BaHNs, NPOBOAUTL OMNbIT N POPMY/MPOBATL BbIBOAbI;

OCYLLECTB/IATL MPAMbIE M KOCBEHHblE W3MepeHUs (HU3NYECKMUX BEIUYUH, MPU 3TOM
BbIOMpaTb ONTUMa/IbHBIA CMOCO6 W3MEPEeHUs U UCMOMb30BaTb W3BECTHbIE METOAbl OLEHKM
MOrpeLLHOCTEN N3MepeHWIA;

nccnefoBatb 3aBUCMMOCTU  MeXAy (U3NYECKUMU BelMYMHAMU € UCMOJb30BaHUEM
NPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (MKCMPOBAaTb pPe3ysbTaTbl
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MONYYEHHON 3aBUCMMOCTU (PU3NYECKMX BEMIMYMH B BUAe Tabnuy v rpadmkos, fenaTb BbIBOAbI
Mo pe3ynbTaTam UCCNef0BaHus;

cobnofatb npasuna 6e30MacHOro TpyAa nNpu NPOBefeHWM WCCNef0BaHUA B pamMKax
y4e6HOro  3KCnepuMMeHTa, Y4ebHO-UCCNefoBaTeNlbCKOA U MPOEKTHON  AeATeNbHOCTU  C
1CNOMb30BaHVEM M3MEPUTENBHbIX YCTPOMCTB 1 1abopaTopHOro 060pyA0BaHNS;

pewatb pacyéTHble 3afays C SBHO 3afaHHOW (PM3MYECKON MOAENbIO, UCMOoNb3yA
(h13nyecKne 3aKOHbI 1 MPUHLMNGI, HA OCHOBE aHa/iM3a YC/oBMA 33la4m BbIGMpPaTbh PU3NYECKYIO
MOZeNb, BbIAENATb (DU3NYECKMe BEeIMYMHBLI KU (DOPMY/bl, HEOOXOAMMble [ANA €€ peLueHus,
MPOBOANTL PacYETbI 1 OLEHMBATb PeaslbHOCTb MOTYYEHHOTO 3HAYEHNS (PU3NYECKOIN BENNYMHBI;

pellaTb KayeCTBEHHble 3afayn: BbICTpamBaTb JIOTMYECKM HEMPOTUBOPEUMBYHO LIEMOYKY
PacCy>JeHWiA C Oropoi Ha N3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (DU3NYECKUe AB/IEHNS;

MCMONMb30BaTb MPW  pPeLieHMn Yy4yebHbIX 3afad  COBPEMEHHblE  MHOPMALMOHHbIE
TEXHOMOMMN AN NMOUCKA, CTPYKTYPUPOBaHWS, UHTEpNpeTauMnm 1 npeactaBneHns yyebHoOW U
Hay4HO-MOMNYNAPHON WH(MOPMALMK, MOMYYEHHOW W3 Pa3/IMYHbIX WCTOYHWUKOB, KPUTUYECKM
aHasM3MpoBaThb Noslydaemyto MHoOpMaLmIo;

NPUBOAUTL NPUMEPbI BKMaAa POCCUIACKMX U 3apyBeXXHbIX YYEHbIX-(PU3MKOB B pa3BUTHe
HayKK, 06bACHEHVE MPOLIECCOB OKPYXKAIOLLEr0 MUPa, B Pa3BUTHE TEXHUKMN U TEXHOMOMNIA;

MCMNOMb30BaTh TEOPETUYECKME 3HaHUA MO (DM3MKe B MOBCELHEBHOM >KU3HM [A1A
obecneyeHns 6e30MacHOCTY NpK obpaLleHny ¢ NpubopaMmn U TEXHUYECKUMMN YCTPOMCTBaMU, A1
COXpaHeHMs 340p0BbS 1 COBMOAEHNA HOPM 3KONIOrMYECKOr0 NOBEAEHMWS B OKPYXKaOLLEl Cpeae;

paboTaTb B Fpynmne C BbIMOIHEHWEM Pa3NYHBIX COLMaNbHbIX PONeR, NnaHMpPoBaTb PaboTy
rpynnbl, pauvoHasbHO pacnpefensaTb 0683aHHOCTM WM MNaHUPOBaTb  AeATENIbHOCTb B
HeCTaHAAPTHbIX CUTYyauusX, afleKBaTHO OLEHMBATb BKa[ KaXA0ro U3 y4aCTHWKOB rpynrbl B
peLleHne paccMaTpmBaeMoin Npobembl.

K KoHUy 06y4yeHns B 11 kjacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/DKHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYALOLLMXCA YMEHWIA:

[EMOHCTPMPOBaThL Ha Npumepax posib U MeCcTo (PU3UKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4HOl KapTUHbI MMPa, B Pa3BUTUN COBPEMEHHOW TEXHWKM M TEXHOMOrWIA, B NPaKTUYECKOi
AEATENbHOCTY NHOAEN, LLeNOCTHOCTb U eUHCTBO (HU3NYECKOI KapTUHbI MUPA;

YUMTbIBaTb [PaHWLUbl MPUMEHEHWUS W3YYEHHbIX (U3NYECKUX MOMENEeN: TOYEYHbIN
ANEeKTPUYECKUA 3apaf, /lyd CBeTa, TOYEYHbI WCTOYHWMK CBeTa, sfAepHas MOfe/b aToMma,
HYKNOHHast MOA€eNb aTOMHOI0 spa Npuw peLleHnn PU3NYECKMX 3a4av;

pacnosHaBaTb (M3nYeckme sBneHMs (MPOLECCbl) M OOBACHATb MX Ha OCHOBE 3aKOHOB
3NEeKTPOAMHAMUKM 1N KBAHTOBOMW (DU3MKMW: 3M1eKTPUYECKas NPOBOAMMOCTb, TEM0BOE, CBETOBOE,
XMMWUYECKOE, MarHUTHOe [elCTBMS TOKa, B3aUMOENCTBME MAarHUTOB, 3/1EKTPOMArHUTHas
WHAYKUMS, [eACTBME MarHMTHOFO MNONS Ha MPOBOAHUK C TOKOM W ABWKYLLMIACS 3apsf,
3/1eKTPOMarHUTHbIe KonebaHns 1 BOMHbI, MPSAMO/IMHENIHOE pacnpoCTPaHEHME CBETa, OTPaXKeHMe,
npenomneHne, uHTepdepeHUMns, AUPpakyMa 1 nonspusauns CBeTa, AMCNepcust  CBeTa,
(hoTO3NEKTPUYECKNI AdeKT (hoTO3((eKT), CBETOBOE AaBNeHNE, BOSHUKHOBEHWNE IMHENYATOr0
CMeKTpa aToma BOA0poAa, ECTECTBEHHAA M UCKYCCTBEHHAA Paf0aKTUBHOCT;

ONUCbIBaTb M3y4YeHHble CBOWCTBA BeLLeCTBA (3/1EKTPUYECKME, MArHUTHbIE, ONTUYECKUE,
3NEKTPUYECKYHO NPOBOAUMOCTb Pas/IYHbIX CPef) W 3MeKTPOMarHUTHbIE SBNEeHUS (NPOLECChl),
NCNonb3ys (U3NYECKMEe BENNUMHbBI:  3NEKTPUYECKNA 3apsf, CWna TOKa, 3M1EeKTPUYEecKoe
Hanps>keHue, 3NeKTPUYECKOoe CONPOTUB/IEHMEe, PA3HOCTb NMOTEHLMANO0B, 3IEKTPOABMXKYLLLAA CUa,
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paboTa TOKa, WHAYKLMA MarHWTHOro nond, cuna Amnepa, cuia JlopeHua, WHAYKTUBHOCTb
KaTyLUKKN, 3HEPrus 3MEeKTPUYECKOro M MarHWTHOro noseir, nepuog v 4actota KonebaHuii B
Konebate/IbHOM KOHTYpe, 3apsf M cufia TOoKa B Mpouecce rapMOHMYECKMX 3M1eKTPOMarHUTHbIX
KonebaHui, (POKYCHOe paccTosHMe W OnTMYecKas cuia fIMH3bL, NPU ONWCaHUKM MPaBUIbHO
TPakToBaTb (PMU3NYECKMIA CMbICST UCMO/b3YEMbIX BENYMH, WX OO03HAYEHWUS W efUHMLbI,
yKa3blBaTb (hOPMY/ibl, CBA3bIBAOLLME AaHHYHO PU3NYECKYIO BENMUMHY C APYTUMU BEIMYMHAMM,

OMuCbIBaTb M3Y4YeHHble KBAHTOBble SABMEHWA W MPOLECChl, WUCMOMb3ys (PU3NYECKMe
BE/MUYMHBI: CKOPOCTb 3NIEKTPOMArHUTHbLIX BOJSIH, AJ/IMHA BOJHbI M YacToTa CBETa, 3Heprus u
MMNYNbC (POTOHa, Mepuof nosypacnaga, 3Heprus CBA3M aTOMHbIX f4ep, Npu  OnMcaHum
NpPaBUNbHO TPaKTOBaTb (DMU3NYECKMIA CMbICNT WCMOMb3YEMbIX BEMMYMH, WX 0603HAYeHUs W
eMHNLbI, YyKa3blBaTb (JOPMY/ibl, CBSI3bIBAOLUME AAaHHYK (PU3NYECKYHO BEMUMHY C APYrMMU
BEIMYMHAMMU, BbIYUCNATL 3HAYEHME (PU3NYECKOW BETMYUUNHBI;

aHanM3npoBaTb (PU3NYECKME MPOLECCHI U ABNEHMS, UCMO/Mb3yA (PU3NYECKME 3aKOHbI U
NPUHUMNBLL:  3aKOH OMa, 3aKOHbl NOCMeA0BaTe/IbHOTO W MapanieNbHOro  CoeAMHEeHUs
NMPOBOAHWMKOB, 3aKOH  [bkoyns—SleHua, 3aKOH 3MEeKTPOMarHWTHOW  MHAYKUMKW,  3aKOH
MPAMOJSIMHENHOrO PacnpoCTpaHeHMsi CBETa, 3aKOHbl OTPAXXEHWA CBETa, 3aKOHbl MPenomsIeHNs
CBeTa, YpaBHeHWe OWHWTENHA Ana (OTo3((heKTa, 3aKOH COXPaHEHUS 3HEPruK, 3aKoH
COXpaHeHMsi UMMy/bCa, 3aKOH COXPaHeHUs 3MeKTPUYECKOro 3apsfa, 3aKkoH COXpaHeHWs
MaccoBOro 4ucna, noctynatbl bopa, 3akOH pagMoakTUBHOIO pacnafa, npyv 3TOM pas3nnyathb
C/TIOBECHYIO (DOPMY/IMPOBKY 3aKOHA, ero MaremaTU4eckoe BbIpaKeHWe W yCnoBus (rpaHuupbl,
061acTn) NPUMEHUMOCTH;

onpeaensaTb HamnpasfieHVEe BEKTOpa WHAYKLUMW MarHUTHOIO NOAs NMPOBOAHWMKA C TOKOM,
cunbl Amnepa n cunbl JlopeHua;

CTPOMTb M ONUCBIBaTL N300paXKeHMe, CO3aBaeMoe NI0CKUM 3epKasioM, TOHKON INH30i;

BbINOIHATL 9KCMEPVMMEHTbI MO WUCCNEeLOBaHUI0 (PU3NYECKUX SABMEHWIA M MPOLECCOB C
MCNONb30BaHMEM  MPAMbIX, W  KOCBEHHbIX W3MEPEeHW: npu  3TOM  (hOpPMYNMpoBaThb
npobnemy/3agayy W runotesy y4yebHOro 3KCMepUMeHTa, cobupaTb YCTAHOBKY U3
Npes/I0KeHHOro 060pyA0BaHMs, NPOBOANTL OMNbIT U POPMY/NMPOBATL BbIBOAbI;

OCYLLECTB/IATL MNPSAMbIE M KOCBEHHbIE W3MepPeHUs (U3NYECKUX BENUYMH, NPU 3TOM
BblOMpaTb ONTMMa/bHbIA CMNOCO6 M3MEPEHWMS WM UCMOMb30BaTb W3BECTHbIE METOAbl OLEHKM
MOrpeLUHOCTEN N3MEepPEHWIA;

ncecnefoBaTb 3aBUCUMOCTI (PU3NYECKNX BEIMUMH C UCMOb30BaHWEM MPAMbIX U3MEPEHWIA:
NPy 3TOM KOHCTPYWMPOBAaTb YCTAHOBKY, (PUKCMPOBaTb Pe3y/ibTaTbl MOJyYeHHOW 3aBUCUMOCTM
(hM3NYECKMX BeNMUYMH B BMAe Tabnuuy, W rpamkoB, fAenatb BbIBOAbI MO  pe3ynbTaTam
nccnefoBaHuns;

cobnogate npasuna 6e3onacHoOro Tpyga nNpv MNPOBeAEHUM WUCCNef0BaHWA B pamKax
y4ebHOro 3aKcnepumeHTa, Yy4ebHO-UCCNEOBATENbCKOM W MPOEKTHOW  [eATeNbHOCTU €
1CNOMb30BaHNEM U3MEPUTENbHBIX YCTPONCTB 1 1abopaToOpHOro 060pyAoBaHms;

pellaTb pacyéTHble 3afaynM C ABHO 3afaHHOM (PM3MYECKON MOLENbH0, UCNOMb3ys
(hn3nyeckmne 3aKOHbI M MPUHLMIMBI, HA OCHOBE aHasi3a YCoBUA 3afaqn BblompaTtb (HU3NYECKYHO
Mofe/lb, BblAeNATb (U3NYECKMe BEIMYMHLI U (DOPMYSbl, HEOOXOAMMblE NS €€ peLLeHWs,
MPOBOANTL PACUEThI M OLEHMBATbL PeasIbHOCTb MOTYHYEHHOT0 3HAYEHNS (PU3UYECKON BENINYMHBI;

pellaTb KayeCTBEHHble 3afayn: BbICTpaMBaTb JIOTVYECKM HEMpOTVMBOPEUMBYHO LIEMOYKY
PacCy>XIeHNIA C ONOPOIA Ha N3YYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUNE AB/IEHUS;



MYHUUWMAJIbHOE BIOXKETHOE OBLLLEOBPASOBATE/IbHOE YYPEXAEHUE
«CPEAHAA OBLLLEOBPA3SOBATE/IbHAA LUKOJIA Ne 14» TOPOOA KAJTYT

NCMONb30BaTb NPU  PeLUeHUM  Y4ebHbIX 33a4 COBPEMEHHblE  MH(OPMaLVOHHbIE
TEXHOMIOMMN A1 MOUCKA, CTPYKTYPUPOBAHWSA, WHTeprnpeTaumMm 1 npepcrasneHns yye6HOW U
Hay4HO-MOMNYNAPHON WH(OPMALMK, MONYYEHHOW W3 Pa3/INYHbIX WCTOYHUKOB, KPUTUYECKU
aHanM3ypoBaTb NonyyaemMyo UHpopMaLuio;

06BACHATbL NPUHLMNbI AeACTBUSA MaLLUH, NPUBOPOB 1 TEXHUYECKUX YCTPOICTB, pasnuyaTb
YC/0BUSA NX 6e30MacHOro 1Cnosib30BaHNs B NOBCEAHEBHOMN XM3HU;

NPUBOAUTL NPUMEPbI BKIALA POCCUACKMX U 3apyBeXHbIX YYEHBLIX-(PU3MKOB B pa3BuUTHe
HayKu, B 06bACHEHWE MPOLLECCOB OKPY>XKAOLLIEro MMPa, B Pa3BUTME TEXHUKM 1 TEXHO/OT WA;

MCMONb30BaTb TEOPETUYECKUE 3HaHUA MO0 (U3MKE B MOBCELHEBHOW >KU3HU [AN1S
obecneyeHns 6e30MacHOCTY NpK obpaLleHny ¢ NpubopaMmn N TEXHUYECKUMMN YCTPOMCTBaMU, 1S
COXpaHeHMs 340p0Bbs 1 COOMOAEHNA HOPM 3KO/IOMMYECKOr0 NOBELEHUA B OKPYXKAtOLLEN cpeje;

paboTaTb B rpynre ¢ BbINMOMHEHWEM Pa3/INYHbIX COLMaNbHbLIX PO/ei, NnaH1poBaTb paboTy
rpynnbl, pauyMOHaNbHO pacnpefensTb 0683aHHOCTM W NIAHUPOBaTb  AeATENbHOCTb B
HeCTaHAAPTHbIX CUTYaUMsX, afieKBaTHO OLEHMBATb BKNa[ KaXA0ro U3 y4aCTHWKOB rpymnmbl B
peLleHne paccMaTpmBaeMoin Npobembl.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pazgean 1. DUSUKA U METOAbl HAYYHOI'O ITIO3HAHUA
11 du3nkKa N MeTobl Hay4YHOro No3HaHuA 2 bubnmorexa LIOK
' Al Hdy https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 KihemaTmka > https://m.edsoo.ru/7f41bf72
bnbnmoteka LLOK
2.2 amunKa 7
AnHamK https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHEHUS B MexaHU1Ke 6 1 1
g https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pazngen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBbI MOIEKYNAPHO-KUHETUYECKO 9 1 bubnunoteka LIOK
' Teopumn https://m.edsoo.ru/7f41bf72
Bbubnuoteka LIOK
3.2 OCHOBbI TEPMOAMHAMUKMN 10 1 H

https://m.edsoo.ru/7f41bf72
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ArperaTH blé COCTOAHNA BELLECTBA.

Bubnunoteka LLOK

33 da3oBble Nepexoabl > https://m.edsoo.ru/7f41bf72
WToro no pasgeny 24
Pasnen 4. JIEKTPOAUHAMUKA
bubnunoteka LLOK
41 SneKTpoCTaTVKa 10 https://m.edsoo.ru/7f41bf72
42 MMOCTOAHHbIN 3N1EKTPUYECKMIA TOK. TOKM B 12 Bubnmoteka LLOK
' pasNNYHbIX cpefax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHoOE Bpems 2
OBLUEE KOJTMYECTBO YACOB NO 68

NMPOIrPAMME
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pazgea 1. JIEKTPOAUHAMMUKA
11 MarHuTHoe none. SNeKTpoOMarH1MTHas 11 1 3 bubnnoreka LIOK
' NHAYKUNSA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pazgen 2. KOJIEBAHUSA 1 BOJITHbBI
51 MexaHW4YecKne 1 3NeKTPOMarHUTHbIE 9 1 Bubnmoteka LIOK
' KonebaHms https://m.edsoo.ru/7f41c97c
59 MexaHN4YecKne 1 3NeKTPOMarHUTHbIE 5 1 Bubnmoteka LIOK
' BOJIHbI https://m.edsoo.ru/7f41c97c
bubnunoteka LIOK
2.3 OnTuka 10 3
https://m.edsoo.ru/7f41c97c
Toro no pasgeny 24
Pa3zaen 3. OCHOBBI CIIEIIUAJTBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBbI CneLmanbHON Teopum 4 1 bubnunoteka LIOK
' OTHOCUTENbHOCTY https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA
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Bubnunoteka LLOK

4.1 ONeMeHTbl KBAHTOBOW OMTUKU 6 https://m.eds00.ru/7f41c97¢
Bubnunoteka LLOK
4.2 CTpoeHve aToma 4 https://m.edsoo.ru/7f41c97c
bubnunoteka LIOK
4.3 ATOMHOE A/1po 5 https://m.edso00.ru/7f41c97¢
WToro no pasgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKU

bnbnuoteka LLOK

51 ANeMeHTbI aCTPOHOMUM 1 aCTPOIN3NKN 7 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 7
Pazngen 6. OGOBIIAIOIEE IIOBTOPEHUE

61 Obabuaouee nosTopene ‘ S
Toro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68
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