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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®dunsmka — Hayka 0 npupofe. HayyHble MeToAbl MO3HAHUA OKPYXXaloLLEro
Mupa. Posib 3KCneprmeHTa U TEOPUN B NMpoLiecce NO3HaHUA NPUPOLbI. SKCNEepUMEHT
B (hn3mKe.

MogenvpoBaHue (U3NMYECKUX SIBMEHMIA U npoleccoB. HayyHble rMnoTesbl.
dur3nyeckne 3akoHbl U Teopun. paHMLbI MPUMEHUMOCTU (PU3NYECKMX 3aKOHOB.
[prHUMN COOTBETCTBUSA.

Ponb 1 MecTo (M3nKnM B (HOPMMPOBAHUN COBPEMEHHOM Hay4YHON KapTUHbI
MWpPa, B NPAKTUYECKON AeATeNIbHOCTU NIOAEN.

Jlemoncmpayuu

AHanoroeble ¥ UUGPOBbIE U3MEPUTE/IbHbIE MPUOOPbLI, KOMMbIOTEPHbIE
[aTYNKMN.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunuyeckoe aBmKeHne. OTHOCUTENIbHOCTb MEXaHWUYECKOro [ABUXKEHUS.
Cucrtema oTcuéTa. TpaeKkTopus.

[MepemelleHne, CKOPOCTb (CpedHss CKOPOCTb, MIHOBEHHas CKOPOCTb) W
YCKOpeHVe MaTepuasibHOM TOYKWM, MX MPOEKUMM Ha OCUM CUCTEMbl KOOPAMHAT.
CnoxkeHrie NepemMeLLeHNIA U CIOXKEHNE CKOPOCTEMN.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MPAMOMMHENHOE [ABVKEHME. [ patuku
3aBMCUMOCTU  KOOPAMHAT, CKOPOCTW, YCKOPEHus, MNyTU W nepemMeLleHuns
mMaTepuanbHOM TOUKN OT BPEMEHMN.

CB060AHOE NageHme. YCcKopeHme cBo6OAHOr0 NaieHus.

KpuBonunHeiHoe aBuXeHue. JBuxeHne maTepraibHOM TOUYKN MO OKPY>XKHOCTH
C MOCTOSAHHOW NO MOAYNHO CKOPOCTbIO. YTN0Bas CKOPOCTb, /IMHEAHAsA CKOPOCTb.
Mepurofd n yactoTa obpalleHns. LieHTpoCcTpeMuTeIbHOE YCKOPEHKE.

TexHuYeckne YCTPONCTBA WM MPaKTUYECKOe MPUMEHEHME: CMUAOMET,
ABWXEHNE CHapA0B, LienHble 1 peMEHHbIE Nepeaadn.

Jlemoncmpayuu

Mogenb CUCTEMbl OTCYETA, WANKOCTPaUUS KMHEMATUYECKUX XapaKTepuCTUK
ABVKEHNS.

MpeobpazoBaHmMe ABMKEHWNIA C UCMO/b30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe N B pa3peXXeHHOM MpoCTpaHCTBe.

HabntogeHve aBuXKeHUs Tena, OPOLLEHHOrO0 MoA Yr/ioM K TFOPU3OHTY WU
rOPM30HTAsIbHO.



13mepeHne yckopeHus cBOBOLHOMO NafeHus.

HanpasneHne CKOPOCTU NpuU ABUXEHUMN NO OKPY>KHOCTMU.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHre HepaBHOMEPHOTO ABVDKEHWA C Lie/Ibl0 OnpefenieHnss MrHOBEHHOW
CKOPOCTMU.

VccnepoBaHve COOTHOLLEHWUA MeXAy MyTAMKW, NPOMAEHHbIMU TefioM 3a
nocnefoBaTeNibHble paBHblE TMPOMEXYTKA BPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHUW C HA4Ya/IbHON CKOPOCTLHIO, PaBHOM HY/HO.

3ydeHre ABMKEHNA LIapuKa B BA3KON XXUAKOCTHU.

3ydeHune aBKeHNs Tena, 6pOoLIeHHONo ropn3oHTasbHO.

Tema 2. /lunamuxa

MpuHUMN  OTHOCUTeNnbHOCTU  [anunesi. TlepBblii  3aKOH  HbOTOHA.
VHepuunanbHble CUCTEMbI OTCUETA.

Macca tena. Cvna. MNMpuHUMN cynepnosuuumn cun. BTopor 3akoH HbtoToHA A1
mMaTtepuasibHOM TOYKK. TpeTuii 3aKkoH HbHOTOHa A/19 MaTepuasibHbIX TOYeK.

3aKOH BceMMpHOro TAroteHua. Cuna TaKecTW. [lepBad KoCMUYecKas
CKOPOCTb.

Cwuna ynpyrocTtu. 3akoH ['yka. Bec Tena.

TpeHve. Buabl TpeHus (MOKOS, CKOMbXXeHUs, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Crna TPeHUS CKOMBbXEHUS U cuia TPeHUs nokos. KoadguuneHT TpeHns.
Cwvna conpoTUBIEHUS NPW ABUXKEHWUW TeNa B XXUAKOCTU UK rase.

MocTynatensHOE 1 BpallaTesibHoe ABMKEHWe abCoNMOTHO TBEPAOrO TeNa.



VccnenoBaHvie 3aBUCUMOCTU CUM YNPYTrOCTW, BOSHWUKAIOLWLMX B MPYXUHE U
pe3nHOBOM 06pasLie, OT KX Aethopmaumu.

WccnegoBaHve yCcnoBWii  paBHOBeCUsi TBEPAOro Tena, WMEKOLWEro ocb
BpaLLeHus.

Tema 3. 3axonui COXpaHenus 6 Mexanuke

VIMnynbCc MaTepuanbHOM TOUKM (Tena), CUCTEMbl MaTepuasibHbIX TOYeK.
VMnynbC cuibl M M3MeHeHWe uMmMy/bca Tena. 3aKOH COXpPaHeHWs WUMMY/bCa.
PeakTVBHOe [BMXEHME.

PaboTa cusbl. MOLWHOCTb CUSTbI.

KnHeTuyeckad 3Heprus martepuasibHOM TO4YKW. Teopema 006 W3MEHeHUM
KWUHETMNYECKOWN 3HEpPrun.

MoTeHuMabHas 3Heprus. MoTeHLMaIbHas 3Heprus ynpyro
AeopmMmnpoBaHHOM NPY>KMHbI. MoTeHUMabHasA 3Heprus Tena B6/113un NoBepxHOCTH
3emnn.

MMoTeHuMasbHble XU HenoTeHuuanbHble  cuibl.  CBA3b  paboThl
HENOTeHLMa/TbHbIX CU/ C U3MEHEHVEM MeXaHUYECKON 3HEPT N CUCTEMbI Tel. 3aKOH
COXpaHEHNs MeXaHN4YeCKOn aHeprum.

Ynpyrue v Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckre YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>XMHHBIA MUCTONET, ABVKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHUs UMMy bCa.

PeakT/BHOe [BMXEHME.

Mepexof NOTeHUMaNIbHON 3HEPT NN B KUHETUYECKYIO 1 06paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

3yyeHrie abCOMOTHO Heynpyroro ygapa C MOMOLUbH [ABYX OWMHAaKOBbIX
HUTSAHbIX MasTHUKOB.

WccnenoBaHve CBA3N paboTbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tesla Ha NpYMepe PacTsXXeHUs Pe3VHOBOIO XryTa.

Paznen 3. MoJsiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbIe MOSIOXKEHUSA MOJIEKYNAPHO-KUHETUYECKOW TEOPUM U UX OMbITHOE
ob6ocHOBaHVe. BpoyHOBCKOe [ABWKeHWe. [Aunddysna. Xapaktep ABWKEHUS 1
B3aMMOAENCTBMA YacTul, BellecTBa. Mofdenn CTPOEHMSI Tas3oB, >XWUAKOCTEN U
TBEPAbIX T€N N 06bACHEHNE CBOMCTB BeLLECTBa Ha OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Monekyn. Konnyectso BellecTsa. [locTosHHas ABoragpo.

Tennosoe paBHoOBecue. Temnepatypa 1 eé nsmepeHue. LLkana Temnepatyp
Llenscus.



Mogens wngeasibHoro rasa. OCHOBHOE  YypaBHeHWE  MOJIEKYNAPHO-
KMHETUYECKON Teopuy nAaeasbHOro rasa. ABCOMOTHasA Temrepartypa Kak Mepa
CpefiHen KWHETMYECKON 3Hepruv TennoBOro [ABWXeHWA 4vactuy, rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnaneripoHa.
3akoH OanbToHa. M3onpoLecchl B MAealbHOM rase ¢ NMoCTOAHHbLIM KOJIMYECTBOM
BellecTBa. [pagmuyeckoe mnpeacTaB/ieHMe W30MPOLLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHU4YeckMe YCTpoOCTBA W MpPaKTUYECKOe MPUMEHEHUE: TepMOMETP,
bapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLMe [UCKPETHOE CTPOeHMe BeLLecTBa, (oTorpaguu
MOJIEKY/T OPraHUYeCKUX COeANHEHNIA.

OnbITbl NO AUDPY3NKN XKMAKOCTEN 1 ra3os.

Mogenb 6p0yHOBCKOI0 ABVKEHUS.

Mogenb onbiTa LLTEpHa.

OnbIThl, [oKa3blBaroLLme CyLLEeCTBOBaHue MEXXMOEKYNAPHOro
B3aMMO/IENCTBUS.

Mopgesnb, NKCTPUPYOLWasa NPUPOAY AaBeHUs rasa Ha CTeHKM cocyfa.

OnbITbl, WNMIOCTPUPYIOLLME YpPaBHEHME COCTOAHUA WAeabHOIMO rasa,
N30MNPOLLECChI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OnpefeneHe maccbl BO3fyxa B K/I1aCCHOM KOMHaTe Ha OCHOBE W3MeEpPEHWiA
06bEMa KOMHaTbI, JaB/leHNs 1 TeMrepaTypbl BO3JyXa B Heil.

ViccnefoBaHme 3aBMCMMOCTU MeXAY napaMeTpamMu COCTOAHNA paspeXKeHHOro
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMognHaMnyecKkas cuctema. BHYTPEHHSAS 3Heprus TepmoaMHaMUYecKoi
CUCTEMbI 1 CNOCOObLI eé n3MeHeHUs. KonnyecTtBo TennoTbl U paboTa. BHYTpeHHSS
3Heprua  OAHOATOMHOrO  uaeasibHOro  rasa.  Bwuabl  Tennonepegayu:
TENI0NPOBOAHOCTb, KOHBEKLUA, U3NTyyeHue. Y aenbHaa TenjnoéMKOoCTb BELLECTBa.
KonnyecTBo TennioTel NpK Tensionepesaye.

MoHATMe 06 aamabaTHoM npouecce. [lepBblid 3aKOH TepMOAMHAMUKW,
lMpuMeHeHWe MepBoOro 3akoHa TepmoAMHaMUKKM K m3ornpoueccam. [padmyeckas
NHTepnpeTayms paboTol rasa.

BTopoli 3akoH TepMognHamunK. HeobpaTMMOCTb NPOLIECCOB B MPUPOAE.

Tennosble  MawwuHbl.  TlpUHUMNLI  AEACTBMA  TEMIOBbIX — MaLUVH.
Mpeobpa3oBaHNA 3HEPrMM B TensoBbIX MalumHax. KoagppuuMeHT MonesHoro
[EeNCTBUA TennoBo MaluHbl, LMkn KapHo ¥ ero Koa@uUMEeHT MOoMe3HOro
[EeNCTBUA. IKOOrMYecKre Npobaembl TENIO3IHEPTETUKMN,



TexHMYecKne YCTPOCTBA W  MpaKTUYeCKoe MNPUMEHeHVe: ABurartesib
BHYTPEHHEr0 CropaHus, 6b6ITOBOM X0IOANIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

I3meHeHMe BHYTPEHHe 3Hepruu Tena npu COBepLUeHWW paboTbl: BbIIET
MNPo6bKM M3 OYTbINKM NOJ AEWCTBMEM CXKATOr0 BO34yXa, HarpeBaHuwe 3agupa B
NaTyHHOWN TPy6Ke NyTEM TpeHus (BUAEOAEMOHCTPaLMS).

13MeHeHVe BHYTPEHHE aHeprum (TemnepaTypbl) Tesia npu Tennonepesade.

OnbIT NoO agnabaTHOMY pacLUMPEHNIO BO3AyXa (OMbIT C BO3A4YLLUHbIM OTHABOM).

Mogenv napoBow TypouHbI, ABUraTeNIs BHYTPEHHErO CropaHus, peakTMBHOIO
ABurarens.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Acpecammnivie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

Mapoobpa3oBaHme U KoHAeHcauus. McnapeHue n KuneHme. AGCOMOTHasA U
OTHOCUTE/IbHAs BN@XXHOCTb BO3AyXa. HacbllWeHHbIN nap. YaenbHad TennoTa
napoobpasoBaHuns. 3aBUCUMOCTb TeMMepaTypbl KUMeHWS OT AaB/eHus.

Teéppaoe Teno. Kpuctannmueckme n amopdHble Tena. AHM30TPONKUSA CBOWCTB
KpucTasinos. Xugkve kpuctanibl. CoBpeMeHHble Matepuanbl. [lnaBneHve u
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHe TenoBoro 6anaHca.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoMeTp W
MCUXPOMETP, KaNOPUMETP, TEXHOOTUWN MOMYYEHNSI COBPEMEHHbIX MaTepuasos, B
TOM YKCNe HaHOMaTepManoB, U HAHOTEXHOOTUN.

Jlemoncmpayuu

CBOWCTBA HaCbILLEHHbIX NapoB.

KnneHue npn noHWXeHHOM [aBNeHnW.

Cnocobbl n3mMepeHns BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTa/IMYECKOro BeLLeCTBa.

JeMoHCcTpauna KpucTainos.

Yuenuuecxuii sxcnepumenm, nabopamopHvle pabomuol

13mepeHne 0THOCMTENbHON BNaXKHOCTW BO3AyXa.

Paznen 4. DiaekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
AneKTpuzaums Ten. INeKTPUYECKUiA 3apsa. [Ba Braa aNeKTPUYeCcKnx 3apsaios.
MpOBOAHVKW,  OVMANEKTPUKM U MNONYNPOBOAHUKK.  3aKOH  COXpaHeHus
3NEKTPUYECKOro 3apaja.
B3anmogeincteme 3apsaoB. 3akoH KynoHa. TOUYeUHbI 3neKTpUYecKunii 3apsg.
JneKTpuyeckoe none. HanpsXKEHHOCTb 3neKTpuyeckoro nond. [puHUMN



Cynepno3vuun 3N1eKTPUYECKUX Nonei. JIMHAM Hanps>KEHHOCTU 31EKTPUYECKOro
nons.

PaboTa cun aneKTpocTaTMyeckoro nons. MoTteHuman. PasHOCTb NOTEHLMASOB.
[MpOBOAHNKM W [OWM3NEKTPUKA B 3M1EKTPOCTaTMYECKOM none. [AuaneKTpuyeckas
NPOHNLAEMOCTb.

ONeKTPOoEMKOCTb. KoHAeHcaTop. DMIEKTPOEMKOCTL MIOCKOro KOHAeHcaTopa.
SHeprung 3apsHKeHHOro KoOHAeHcaTopa.

TexHU4YeckmMe YCTPOMCTBA M MPAKTUYECKOe MPUMEHEHWE: 3/1eKTPOCKOM,
3NEKTPOMETP, 3/IeKTPOCTaTUYEeCKas 3almuta, 3a3eM/IeHMe  3/1eKTPOnprbopos,
KOHAEHCcaTop, KONUpoBasbHbIM annapat, CTPYWHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOICTBO U NPUHLIMN AEACTBUS 3/1EKTPOMETA.

B3anumogeicTeme HasNeKTpu3oBaHHbIX Ten.

AneKTpnYecKoe none 3apsXeHHbIX Ter.

[MpOBOLHWKM B 3M1IEKTPOCTATMHYECKOM MOJIe.

QneKTpocTaTnyeckas salnTa.

[N3NeKTPUKM B 3NEKTPOCTATUHECKOM MOJSIe.

3aBMCMMOCTb  3/IEKTPOEMKOCTM MJIOCKOrO  KOHAEHcaTopa OT naowaan
MNacTWH, PaCCTOAHNA MEXAY HAMU U AN3NEKTPUYECKON MPOHMLAEMOCT!.

SHeprug 3apsHKeHHOro KoHAeHcaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

13MepeHune 3N1eKTPOEMKOCTM KOHAEHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

ANEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBaHUSA 3MEKTPUYECKOro TOKa.
NcTouHmKmM Toka. Crna Toka. MoCcTOSAHHbIN TOK.

Hanps»keHue. 3akoH Oma a1 yyacTka Lenw.

ANeKTpuyeckoe COMPOTUBMEHUE. Y[OeNbHOe COMNpPOTMB/IEHME BeLllecTBa.
MocnepoBsaTenibHOE, NapasinesibHoe, CMeLlaHHOe CoeAnHeHne NPoBOAHNKOB.

PaboTa aneKTpuyeckoro Toka. 3akoH J[pkoyna—SleHua. MOLLHOCTb
3N1EeKTPUYECKOT0 TOKa.

ONeKTPOABMKYLLAA cuna N BHYTPEHHEE COMPOTUB/IEHME WUCTOYHMKA TOKa.
3akoH Oma 4519 NOMHOM (3aMKHYTOM) 3NneKTpuyeckoin Lenu. KopoTkoe 3aMblKaHue.

ONeKTpOHHas  MPOBOAMMOCTbL  TBEPAbIX  METa/lIoB.  3aBUCUMOCTb
COMPOTUB/EHUSA META/I/I0B OT TemnepaTtypbl. CBepXnpoBOAUMOCTb.

SNEKTPNYECKMIA TOK B BaKyyme. CBOWCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBOAHNKMN. CobcTBeHHas n npumMecHas NpoBOANMOCTb
nonynpoBoAHNKoB. CBocTBa p—N-nepexoga. NonynpoBoAHNKOBbLIE MPUGOPI.

JNeKTPUYECKMn TOK B pacTBopax W  pacniaeax  3/1eKTPOIUTOB.
ANeKTPoIMTHYeCKasa guccounauns. 3neKTposus.



ANEKTPUYECKMI TOK B razax. CamMoCTOATENbHbIN N HECaMOCTOATE/bHbIN
paspsag. MonHusa. MNnasma.

TexHMYecKne YCTpPOWCTBA W MNPaKTUYeCKoe MpPUMEHEHME: amMnepMeTp,
BO/IbTMETP, pPeocTaT, WCTOYHWKM TOKa, 3MeKTPOHarpeBaTe/ibHble Mpuoopbl,
3N1EKTPOOCBETUTENbHbIE NPUOOPbLI, TEPMOMETP COMPOTUBNEHNS, BAKYYMHbIA ANO[,
TePMUCTOPbI 1 (DOTOPE3UCTOPLI, MOJTYNPOBOAHNKOBbLIV AN0A, Fra/lbBaHMKA.

Jlemoncmpayuu

i3mepeHmne Cusbl TOKA U HamnpsiKeHUs.

3aBMCUMOCTb COMPOTUBAIEHNSA LMAMHAPUYECKUX MNPOBOAHWMKOB OT AJINHbI,
nnoLaan NonepevyHoro ceveHnst U MatTepuana.

CMeLLaHHOe coefiHeHVEe NPOBOLHUNKOB.

MpAmMoe u3MepeHVe 3NMEKTPOABMXKYLLEN cunbl. KOpOTKoe 3amblkaHue
ralbBaHNYeCKOro 3/1eMeHTa 1 OLEHKa BHYTPEHHETO COMPOTUBEHNS.

3aBMCUMOCTb CONPOTMBEHNS META/IIOB OT TEMMepPaTypbl.

MpOBOAUMOCTb 3/IEKTPO/INTOB.

VckpoBoWi pa3pag v NpoBOAUMOCTb BO3AyXa.

O[LHOCTOPOHHSAA NPOBOAMMOCTb AMoja.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3yyeHne cMeLLaHHOrO COeAMHEHWS PE3NUCTOPOB.

3mepeHne 3NeKTPOABVKYLLEN CUIbl UCTOYHMKA TOKA U €ro BHYTPEHHEro
COMNPOTMBIIEHUS.

HabntofeHne 3nekTpoimsa.

MexnpeaMeTHbIe CBSA3H

3yyeHne Kypca m3nkm 6a30Boro ypoBHs B 10 Knacce OCYLLECTBAAETCH C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMETHbIX CBA3EM C Kypcamy MaTeMaTUKW,
oronornn, XMnn, reorpamm n TEXHONMOMMN.

Mescnpeomemnvie nonsmus, CBA3aHHbIe C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWNE, Hay4HbIi (haKT, runoTesa, (M3MYeckas BENMYMHA, 3aKOH,
Teopusi, HAGNIOAEHNE, IKCMEPUMEHT, MOAENIMPOBaHKE, MOAESb, U3MEPEHME.

Mamemamuka: pPeEWEHNe CUCTEMbl YpPaBHEHWW, JIMHeHas (yHKLMS,
napabona, runepbona, Ux rpauky 1 CBOMCTBA, TPUTOHOMETPUYECKME (PYHKLINN:
CUHYC, KOCVHYC, TaHFEHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI 1 1X MPOEKLMM Ha OCM KOOPAMHAT, CNIOXKEHNE BEKTOPOB.

Buonozus: MexaHU4ecKoe ABVKEHWE B XKMBOW Mpupoae, anddysns, ocmoc,
Tenn006MeH XXMBbIX OpraHnM3MoB (BUAbI TEMNoMNepeaayn, TensoBoe paBHOBECKE),
3NEKTPUYECKME SBNEHWS B XXUBOI NpUpOE.

Xumusi: QUCKPETHOE CTPOEHME BELLLECTBA, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BELL,ECTBa, MONSAPHas Macca, TeNN0Bble CBONCTBA TBEPAIX TEN, XXUAKOCTEN 1 ra3os,



3NMEKTPUYECKME  CBOWCTBA  META/NIOB,  3NEKTPONMTUYECKas  Auccoumaums,
ranbBaHuKa.

Teozpacpus: BNAXXHOCTb BO3/yXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonozus: NpeodbpasoBaHMe OBMKEHWUIA C WUCMOMb30BaHMEM MeXaHU3MOB,
YUYET TPEHUSI B TEXHMKE, MOALMMHWUKA, WCNOMb30BaHME 3aKOHA COXPaHEHWS
MMnynbca B TeXHWKe (pakeTa, BOAOMET W [pyrue), ABWrateNb BHYTPEHHEro
CropaHusi, napoBas TypbuHa, 6bITOBOI XONOANNbHUK, KOHANLIMOHEP, TEXHONOIM
MOMYYEHUS] COBPEMEHHBLIX MaTepuasioB, B TOM 4MC/e HaHOMaTepuasnoB, WU
HaHOTEXHOMOIMK, 3/1EKTPOCTaTUYECKas 3aliuTa, 3a3eM/SIEHNEe 3MeKTPONpPU6opoB,
KCEpPOKC, CTPYWHbIN NPUHTEP, 3NeKTPOHarpeBaTe/ibHble npuoopsl,
3N1eKTPOOCBETUTE/bHbIE MPNOOPBI, FalbBaHMKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[MOCTOSHHbIE MarHWTbl. B3anmofecTBme NOCTOAHHbLIX MarHUTOB. MarHUTHoe
rnosie. BeKTop MarHUTHON MHAYKUMA. TIPUHLUMN CyNepno3nLmMm MarHATHbLIX NONEN.
JIVHUN  MarHWTHOM WHAYKUMW. KapTuHa NWHWIA MarHUTHOW WHAYKUUW MONS
MOCTOSAHHbIX MarHUTOB.

MarHuTHoe nosie NPOBOAHMKA C TOKOM. KapTvHa NUHWA MHAYKUMM
MarHUTHOro Nons A4JIMHHOro MPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLIEBOro
MPOBOAHMKA, KaTyLLKM C TOKOM. OnbIT 3pcTea. B3avmogencrTemne npoBOAHNKOB C
TOKOM.

Cwnna Amnepa, eé MoAy/b U HanpasieHue.

Cuna JlopeHua, eé Moay b 1 HanpasneHune. [ABMKeHne 3apsXKeHHOR YacTuLbl
B O4HOPOAHOM MarHUTHOM nosie. PaboTa cunbl JTopeHua.

FBNeHNe  3MEKTPOMArHUTHOM WHAYKUMW. T1OTOK BekTopa MarHUTHOW
HAYKUUW.  DNEKTPOABMXKYLLAA Cuna UHAYKUUW. 3aKOH  3M1eKTPOMarHUTHOWA
NHAYKUMN Papajes.

BuxpeBoe 3neKTpMyeckoe rMone. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHMKE, ABWXKYLLEMCA NOCTYNaTe/lbHO B OAHOPOAHOM MarHMTHOM MoJse.

Npaswnno JleHua.

WMHOYKTUBHOCTb.  ABNeHWe CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa  cuna
CaMONHAYKLUNN.

SHEPrna MarHUTHOrO Nona KaTyLLKN C TOKOM.

DNeKTpoMarH1THoe nosne.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MpPUMEHEHME: MOCTOSHHbIe
MarHuTbl, 3NEKTPOMarHUTbl, 3MEKTPOABUraTeNb, YCKOPUTENN 3NeMEeHTapHbIX
yacTuL, MHAYKLMOHHASA NeYb.



Jlemoncmpayuu

OnbIT OpcTea.

OTKNOHEHWE 3/IEKTPOHHOIO NyYKa MarHUTHbLIM MOJEM.

JINHWUM MHAYKUUW MarHUTHOIO Mons.

B3aumogeincTeme AByX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[eiicTeme cunbl JTOpeHUa Ha NOHbI 3NIEKTPONNTA.

FABNeHVE 31eKTPOMArHMTHON NHAYKLUNN.

Npaswuno JleHua.

3aBNCMMOCTb 3/1EKTPOABMXKYLLENA CU/bl UHAYKUUW OT CKOPOCTU M3MEHEHMS
MarHMTHOro NoToKa.

FBNeHne caMonHAYKLMW.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

3yyeHne MarHMTHOI 0 Nons KaTyLLKN C TOKOM.

WccnepoBaHve AeNCTBUSA MOCTOAHHOIO MarH1Ta Ha paMKy ¢ TOKOM.

VccnepoBaHve SBEHNA 3/1EKTPOMArHUTHON MHAYKUNN.

Pa3nen 5. KosieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebaTtenbHas  cuctema. CB0GOAHbIE ~ MEXaHW4YeCKMe  KonebaHus.
[FapMoOHMYecKne KonebaHms. Nepuod, 4acTtoTa, amnauTyda u asa KosiebaHui,
MPY>XMHHbLIA MaATHUK. MaTeMaTU4YeCKniA MasiTHUK. YpPaBHEHME FapMOHMYECKMX
KonebaHwia. INpeBpaLLeHne 3Heprum Npv rapMoHNYECKMX KonebaHmsx.

Kone6aTenbHblii KOHTYP. CBOGOAHbIE 3MEKTPOMArHUTHbIE KOonebaHus B
naeanbHOM KonebaTtenbHOM KOHType. AHaAOrMsi MeXay MexaHUYecKUmMn wu
3NEKTPOMArHUTHbIMK  KonebaHusaMn. dopmyna TomcoHa. 3aKOH COXpaHeHus
3Heprum B naeanbHOM KonebaTe/lbHOM KOHTYpe.

MpefAcTaBneHMe 0 3aTyXatolmx KonebaHnsx. BbIHY)KAEHHbIE MEXaHMUYEeCKMe
KonebaHus. Pe3oHaHC. BbIHYXeHHbIE 3N1EKTPOMarHUTHbIE KONebaHus.

MepeMeHHbIA  TOK. CWHycOMAabHbIA  MEePEMEHHbIA  TOK.  MOLIHOCTb
MEePEMEHHOr0 ToKa. AMMNIUTYAHOE W [EeNCTBYIOLLEe 3HAYeHWe CUMbl TOKa W
HanNPsHKEHMS.

TpaHcthopmaTop. Mpon3BoaCcTBO, Nepedada M NOTPedIeHNe 31EKTPUYECKOIA
3Heprun. JKOJIOTUYECKME PUCKM MPU MPOU3BOACTBE 3/1EKTPO3Heprun. Kynbtypa
MCMO/b30BaHWNA 3M1EKTPO3IHEPT NN B NOBCEAHEBHOM YKN3HM,

TexHMYeCKne YCTPOMCTBA W MPaAKTUUYECKOE MPUMEHEHWNE: 3NEKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 31eKTponepeaay.

Jlemoncmpayuu

VccnenoBaHve napameTpoB KosiebaTenlbHOM CUCTeMbl  (MPYXXUHHBIA UK
MaTeMaTUYeCKNn MasTHUK).



HabnofeHne 3aTyxaroLmx KonebaHuia.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWiA.

HabntoaeHve pesoHaHca.

CB06O/HbIE 3MIEKTPOMArHUTHbIE KoNlebaHus.

Ocumnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HaNpsXKeHUs OT BPeMeHN) Ans
3/1EKTPOMAarHUTHbIX KonebaHui.

Pe3oHaHC npu nocnefoBaTe/lbHOM — COEAVMHEHUW Pe3nCTopa, KaTyLUKu
NHAOYKTUBHOCTU N KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

VccnepoBaHve 3aBUCUMOCTM Neprofda MasibiX KonebaHuin rpysa Ha HATU OT
[JIVHBI HUTK 1 MaccChbl rpysa.

VccnenoBaHve NepeMeHHOro TOKa B LIENU M3 NOCNef0BaTe/lbHO COeANHEHHBIX
KOHAeHcaTopa, KaTyLLKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/1Hbl

MexaHn4yeckne BOJHbI, YCNOBUA pacnpocTpaHeHus. [lepuod. CKOpPOCTb
pacnpocTpaHeHUss W AJvMHA BOMHbI. [lonepeyHble M NPOLOJbHbIE  BOJIHBI.
VHTepthepeHUMs 1 AndpakLmns MeXaHUYECKUX BOH.

3ByK. CKOpOCTb 3BYyKa. [POMKOCTb 3ByKa. BbicoTa TOHa. TeMbp 3BYKa.

ONEeKTPOMAarHUTHbIE BOJIHbI. Y CIOBUA U3/TyYeHUS 3MIEKTPOMArHUTHbLIX BOJIH.
B3aumHas opueHTaumst BeKTopos E, B, V B anekTpomarHUTHoi BonHe. CBONCTBa
3N1EKTPOMArHUTHbLIX BOJH: OTPaXKeHWe, NpesiomsieHne, nongapusauns, avppaxkums,
NHTEpdepeHUMs. CKOPOCTb 3N1EKTPOMArHUTHbLIX BOJH.

LLIKkana 3n1eKTPOMarHMTHbIX BO/H. MpUMeHeHMe 3M1eKTPOMAarHUTHbLIX BO/H B
TEXHWKE U ObITY.

MpUHUMMBI PaSMOCBA3N U TeNleBUAEHWA. PafnooKaums.

ANeKTPOMarHUTHOE 3arpsisHeHNe OKPY>KatoLLen cpefbl.

TexHN4Yeckne YCTPOMCTBA M NPaKTUYECKOe MNPUMEHEHME: MY3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBas AUArHOCTUKA B TEXHUMKE W MeauLuMHe, pajap,
pPagnonpuEMHNK, TeNeBn3op, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NornepeYHbIX U NPOAOSbHbIX BOJH.

Koneb6ntoweecs Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaykeHUs 1 NPeNOMIEHNA MeXaHNYECKMX BOJH.

HabnofgeHne nHTepdepeHumnn 1 audpakuum MexaHMyecKnx BosH.

3BYKOBOW pe30HaHc.

HabnogeHne cBA3M FPOMKOCTW 3BYKa W BbICOTbI TOHA C aMmnMTyaon W
4acTOTOM KonebaHuiA.



VccnepoBaHvie CBOMCTB 3/1IEKTPOMArHATHBIX BOJH: OTPaXXeHWe, NpesioM/IeHNe,
nonapusauums, gndpakumsa, MHTeppepeHums.

Tema 3. Onmuka

eomeTpuyeckad ontuka. [IpAMONMHEHOE pacnpocTpaHeHWe CcBeTa B
OfHOpPOAHOI cpefe. Jlyy cBeTa. TOYEUHbIN NCTOYHUK CBeTa.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUs cBeTa. MocTpoeHne n306paXkeHNin B
N/I0CKOM 3epKare.

MpenomsneHne ceeTa. 3aKOHbI MPeioM/IeHNs cBeTa. AGCONIOTHBIN NokKasartesb
npenomneHns. lonHoe BHYTPeHHee OTpaxeHue. [lpeaenbHbIA Yron MoHOro
BHYTPEHHEr0 OTPaXKEHNS.

Ancnepcus ceeTa. CNoxXHbIN cocTaB 6e10ro ceeTa. LiBeT.

Cobupatowipe 1 paccemsaroLme NMMH3bl. TOHKas NnMH3a. POKYCHOe pacCTosHMe
N ONTMYECKas Cuna TOHKOM NIMH3bI. [oCTpoeHe M306paXkeHNin B coBMparoLmx v
paccevBatoLLMX NH3ax. Popmyna TOHKOIN /IMH3bI. YBeMYeHne, aBaeMoe JIMH30M.

Mpegenbl NPUMEHUMOCTI FeOMETPUYECKOIA ONTUKMN.

BonHoBas onTtuka. VIHTepthepeHumMs cBeTa. KorepeHTHble WCTOUYHUKM,
Ycnosus HabnogeHUs MakCUMyMOB UM MUHUMYMOB B WHTep(epeHLMOHHOM
KapTMHE OT ABYX CUH(a3HbIX KOrepeHTHbIX MCTOYHWKOB.

Ongpakums ceBeta. [OudpakuMoHHas pewéTka. Ycnosume HabnoaeHUs
rMaBHbIX  MakCUMyMOB MpW  MajgeHUM  MOHOXPOMATMYECKOro CBeTa Ha
ANGPaKUNOHHYHO PELLETKY.

Monapusaumsa ceeTa.

TexHU4YeckMe YCTPOMCTBA W MNPaKTUYECKOe MPUMEHEHME: OYKKM, Jyna,
(hoToanmnapar, MNPOEKUMOHHbIA arnapar, MWKPOCKOMN, TeNecKon, BOJIOKOHHAS
OMTUKA, AU(paKLMOHHAsA peLléTKa, NoNApons.

Jlemoncmpayuu

MpsAMONNHENHOE pacnpoCcTpaHeHWe, OTpaXKeHWe W MNpenom/IeHne CBeTa.
OnTunyeckne npnbopsbl.

NMonHoe BHyTpeHHee oTpaxeHue. Mojenb CBETOBOA.

VccnepoBaHve CBOMCTB M306PaXKEHNIA B NINH3aX.

Mopenu MMKpocKona, Teneckona.

HabntogeHve nHTepepeHLUMn ceeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve agucnepcum ceeta.

[MonyyeHue cnekTpa ¢ NOMOLLLI NPU3MBI.

[Mony4yeHne crnekTpa ¢ NOMOLBH ANKPaKLMOHHON PELLETKN.

HabntogeHve nonapusauum ceeta.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3mepeHre nokasatens npenoMaeHns cTekna.



VccnenoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntogeHve gucnepcum ceeta.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

["paHULLbl MPYMEHMMOCTM KacCUYecKor MexaHuKK. MocTynaThbl creyuaibHOMN
TEOpUN OTHOCUTESIbHOCTWN: WHBAPMAHTHOCTb MOAY/NA CKOPOCTW CBETAa B BaKyyMe,
MPUHLMUM OTHOCUTENbHOCTM SNHLUTENHA.

OTHOCUTENBHOCTL OAHOBPEMEHHOCTW. 3aMef/IeHNe BPEMEHU M COKpaLLleHue
ANHBI.

SHEpPrus N UMNyNsLC PeNSTUBUCTCKOW YacTuULbI.

CBsi3b MacChl C 3Heprueit 1 UMNYLCOM PENSTUBUCTCKON YacTuLbl. DHeprus
MOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmMoOBOU ONMUKU

doToHbI. Popmyna MNMnaHKa CBA3M 3HEPrMN POTOHA C €ro YaCTOTON. SHeprus
N UMMY/bC (POTOHA.

OTKpbITWE U uccneaosaHne potoadekTa. OnbiTol A. I'. CToneTOBa. 3aKOHbI
(hoToa(hpekTa. YpaBHEHNE IMHLUTENHA ANA (POTO3ddekTa. «KpacHas rpaHuLa»
hoTo3(hdhekTa.

[aeneHue ceeta. OnbIThl 1. H. Jlebeaesa.

XnMnyeckoe AeiicTBme cBeTa.

TexHMYecKne YCTPOMCTBA M MNPaKTUYECKOe MpUMEHeHME: (POTO3/IEMEHT,
(hoToAaTumMK, ConHeYHasa 6aTtapes, CBETOANOL.

Jlemoncmpayuu

P0oTO3(h(heKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

VccnenoBaHme 3aKOHOB BHELLHETO (DOTO3(h(eKTa.

CeToanog.

ConHeyHas batapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -4acTuu,.
lNnaHeTapHas mogenb atoma. [locTtynatbl bopa. WV3nydyeHwe u nornoileHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPruM Ha Apyroin. Bugpl
cnekTpoB. CMNeKTP YPOBHEeW 3Hepruy atToMa Bogopoaa.

BonHoBble cBolicTBa YacTuy. BonHbl ge bpoins. KopnycKynspHO-BO/THOBOWA
Ayasin3M.

CnOHTaHHOE W BbIHYX/IEHHOE U3/Ty4eHme.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CNEKTPa/IbHbIiA
aHanun3 (CrnekTpockon), nasep, KBaHTOBbIN KOMMNbHOTEP.

Jlemoncmpayuu



Mogenb onbiTa Pesepopaa.

OnpeneneHve 4MHbI BONHbI 1asepa.

HabntofeHne NMHenyvaTbIX CMEeKTPOB U3/TyHeHWS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

HabntofeHne nMHeinyaToro cnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepUMeHTbl, [O0Ka3blBalOLWMe C/0XKHOCTb CTpoeHusa fgpa. OTKpbITHe
pagnoakTBHoCTU. OnbITbl Pe3epdopia no onpeaesieHnto cocTasa PafmMoakTUBHOMO
n3nydyeHus.  CeoiictBa  anb(a-, 0GeTa-, ramma-usnyyeHus.  BnusHue
PaAM0aKTUBHOCTI Ha XKMBble OpraHn3Mbl.

OTKpbITUE NPOTOHa M HEeMTpoHa. HyknoHHas moaens sapa lMeiseH6epra—
BaHeHKo. 3apsag agpa. Maccosoe uncho agpa. 3otonsl.

Anb(a-pacnag. ONeKTPOHHbIA W  MO3UTPOHHLIA  6eTa-pacnag. [Mamma-
n3ny4veHune. 3aKOH pagmnmoakTUBHOIO pacnaga.

DHeprus cBA3W HYKI0HOB B a4pe. AfepHble cubl. [eheKT Macchl aapa.

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHblil peakTop. TepMmosfepHbIA cuHTe3. [pobnembl M NepcnekTUBbI
AAEPHOM 3HEPreTUKIN. DKOTOTUYECKME aCMEeKTbI A4EPHON 3HEPTeTUKMN.

AnemMeHTapHble YacTuubl. OTKpPbITME NO3UTPOHA.

MeToAbl HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

PyHAaMeHTa/bHble B3aUMOAENCTBUSA. EANHCTBO (DU3NYECKOM KapTUHbI MUpa.

TexHU4YecKme yCTpOoMnCTBa U NpaKTUYECKoe NMPUMeHeHNe: L03UMeTP, Kamepa
BunbCcoHa, AepHbIin peakTop, aTOMHas 6oMoa.

Jlemoncmpayuu

CUBTUMK MOHU3NPYIOLLMX YacTuL,

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpadumsam).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3MKH

JTanbl pasBuTUA acTpoHOMUK. [puKNagHoe N MUPOBO33PEHYECKOE 3HAYEHME
aCTPOHOMUWN.

Bug 3Bé3gHoro Heba. Cos3Be3fusi, ApKue 3BE3[4bl, NMaHETbl, UX BUAMMOE
[BV>KEeHNe.

ConHeyHasa cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3N.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CreKTpasibHbliA Knacc —
CBETUMOCTb». 3BE3Abl NAaBHOW MNOCNef0BaTeNbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [N 3BE3[ rNaBHOW MOCNefoBaTe/lbHOCTU. BHYTpeHHee CTPOeHue



3Bé34. CoBpeMeHHble NMpeacTaBeHNs 0 NPOUCXOXAeHUM 1 3sontounn ConHua u
3BE3[. JTanbl XXWU3HW 3BE3,.

MneuHblin MyTb — Hawa anaktuka. MonoxeHne u asuxkeHne ConHua B
[anakTuke. Tunbl ranakTuK. Pagnoranaktmku U Keasapbl. YEpHbIE Ablpbl B 44pax
raNakTuK.

BceneHHas. PaclumpeHune BeeneHHoW. 3akoH Xab6na. PasberaHue ranakTuk.
Teopws bonbLuoro B3pbiBa. PennMKTOBOE N3NyYeHue.,

MacwitabHast CTpyKTypa BceneHHoil. MeTaranakTuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUNOXEHNIA ANA onpeaeneHns NnonoXKeHNs HebecHbIX 06BEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be3ana CeBepHOro nosnyLapusa u apKme 3Bésfabl.

HabntogeHns B Teneckon JlyHel, nnaHeT, MneyHoro MNyTu.

O6o0maromniee MOBTOPEHUE

Pofb  (M3MKM ¥ aCTPOHOMWM B  3KOHOMWYECKOM, TEXHO/OrMYECKOMN,
COLMaNbHO N 3TUYECKOIA chepax AeaTelbHOCTU YeNOBeKa, POsib Y MeCTO PU3NKN U
aCTPOHOMUW B COBPEMEHHOW Hay4HOW KapTUHe MMpPa, posib (PU3NYECKOW TeOpUN B
(hopMmMpoBaHUM NMpeLCTaBEHNA O (DU3NYECKOW KapTUHE MUpPa, MECTO (PU3NYECKOM
KapTUHbl Mupa B  00WeEM psgy COBPEMEHHbIX  eCTECTBEHHO-Hay4YHbIX
NpefcTaBNEHNIA O NPUPOJE.

MexnpeaMeTHbIe CBSA3H

M3yyeHne Kypca (pm3nkn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBNAETCA C
YUETOM cofepyKaTeNnbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
oronornm, XMMnmu, reorpagmm n TEXHONOTUMN.

Meocnpeomemuvie nonwsimusi, CBA3aHHbIE C U3YYEHWEM METOAOB Hay4yHOro
MO3HAHWA: AB/IEHME, Hay4HbIA (DaKT, runoTesa, U3Myeckas BeNNYMHA, 3aKOH,
Teopus, HabntoaeHVe, IKCNEPUMEHT, MOAENMPOBaHNe, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHWe CUCTEMbl  YPaBHEHWW, TPUrOHOMETPUYECKMe
()YHKUMMW: CUHYC, KOCUHYC, TAHTEHC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPbl M MX MPOEKLUUN HA OCU KOOPAWMHAT, CNOXEeHWe BEeKTOpOB,
MPOV3BOAHBbIE 3/1EMEHTAPHbIX (YHKUWIA, NPU3HaKM MOA00MA TpPeyrosibHUKOB,
ornpegesnieHne nnowaam naocknx puryp n obvéma ten.

Buonoaus: 3NeKTpUYECKMe SBNEHUS B XMBOW npupoge, KonebatesibHble
ABWKEHWS B XXMBOW NPUPOAE, ONTUYECKME ABMIEHNSA B XXMBOW NpUpoAe, AencTBume
pagmaLlmm Ha XX1Bble OpraHnsmbl.

Xumusi: CTPOEHME aTOMOB W MOJIEKY/T, KpUCTa/IIMYecKaa CTPYKTypa TBEPAbIX
Tesl, MexaH3Mbl 06pa30oBaHNA KPUCTa/IIMUECKON PELLIETKM, CEKTPasbHbIA aHan3.



Teoepagpusi:  MarHWTHble MoMOCa  3eMn, 3a/1eXXW  MarHUTHbIX — PYA,
(hoTOCHLEMKA 3€MHOI NOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

Texnonoeusi:  NMHAW  3NEKTPONepesay, reHepaTtop MepeMeHHOro TOKa,
aNeKTpoABuraTenb, MHAYKUMOHHAA Meyb, pagap, PaavornpuéMHUK, Tenesumsop,
aHTeHHa, TenedoH, CBY-neyb, MPOEKLUMOHHBIA annapaT, BOMOKOHHAs OMTUKa,
CONIHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHve y4yebHOro npeameta «®Pu3nka» Ha YpPOBHe CpedHEro 06Lero
0bpa3oBaHNsA (6a30Bblii YPOBEHb) AO/MHKHO 06eCneunTb AOCTUXKEHME CEAYHOLLMX
NINYHOCTHbIX, METanpeAMETHbIX 1 MPeaMETHbIX 06pa30BaTe/IbHbIX Pe3Yy/bTaToB.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA Y4eOHOro npeameta « PU3NKa» LO/HKHbI
OTpaXXaTb T[OTOBHOCTb W CMOCOBGHOCTb 0Oy4YaloLWMXCA PYKOBOLCTBOBATLCH
chopMMPOBaHHOW BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOW LIEHHOCTHbIX
OpVEeHTaLMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEeHWn,  COOTBETCTBYHOLLMX
TPaAVLUMOHHBIM LIEHHOCTAM POCCUMIACKOro 06LLecTBa, paclUMpeHue >XMU3HEHHOrO
OMbITa U ONbITa AEATENbHOCTN B MPOLECCe peann3aumMm OCHOBHbIX HarpaB/ieHWi
BOCNUTATEIbHON [esATeNIbHOCTU, B TOM YMC/e B YacTu:

1) rpamaaHCKOro BOCIIMTAHMS:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULMK 06YyYatoLLerocs Kak akTMBHOIO u
OTBETCTBEHHOIO 4Y/iEHa pOCCVIVICKOFO O6I.Ll,eCTBa;

NPUHATME  TPaAMUMOHHBLIX  0OLLEeYesIoBEYECKMX  TYMaHUCTUYECKUX U
[AEeMOKpaTUYeCKNX LeHHOCTEM;

FrOTOBHOCTb BECTM COBMECTHYIO AeATe/IbHOCTb B MHTEpecax rpakaaHCKoro
06LLecTBa, y4acTBOBaTb B CaMOynpas/ieHUn B 06pa3oBaTe/IbHOM OpraHun3aumu;

YMeHMe B3aMMO/eNCcTBOBaTb C COLMaIbHbIMU UHCTUTYTaMN B COOTBETCTBUN C
NX PYHKLUMAMM N Ha3HAYEHMEM,;

rOTOBHOCTb K N'YMaHMUTapHOW W BONIOHTEPCKOW AeATeNbHOCTY;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

ChopMMPOBAHHOCTb POCCUICKOW MPaXKaaHCKOM MAEHTUYHOCTN, NaTPUOTU3MA;

LLeHHOCTHOE OTHOLUEHME K roCyAapCTBEHHbIM CMMBOMAM, AOCTUMXKEHMAM
POCCUIACKMX YUYEHbIX B 0611aCTW (IN3NKN N TEXHUKN;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 NOBEAEHWS;

CMOCOBGHOCTbL OLEeHMBaTh CUTYauMi0 M MPUHMMATb OCO3HaHHbIE pPeLLeHus,
OPVEHTMPYACL Ha MOPasIbHO-HPABCTBEHHbLIE HOPMbIl U LEHHOCTW, B TOM YMUC/E B
LeATENbHOCTU YUYEHOrO;

0CO3HaHWe NMYHOr0 BK/1ala B MOCTPOEHME YCTONYMBOIO Oy ayLIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOe OTHOLLEHWE K MUPY, BK/KOYas 3CTETUKY HAay4YHOro TBOPYECTBa,
MpUCyLLEro (oU3nM4eckom Hayke;

5) TpyA0BOr0o BOCIIHTAHUSI:



NHTEPEC K pasnMyHbIM cepam npogiecCroHabHOW AeATenlbHOCTU, B TOM
ymce CBs3aHHbIM C (PU3NKOM U TEXHUKOI, YMEHME COBEPLLIATL 0CO3HaHHbI BbIGOp
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

FOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHMo M camo06pa3oBaHUI0 B 06/1aCTy
(hM3NKIN Ha MPOTSXKEHNN BCEW XKNU3HM;

6) 3K0JI0rH4ecKOro BOCIIHTAHHUS:

COPMMPOBAHHOCTb 3KO/IOMMYECKO KyMbTypbl, OCO3HaHWE [106a1bHOro
XapaKTepa 3K0N0rMyeckmx npobnem;

NNaHNPOBaHWE N OCYLLECTBEHME AENCTBUNIA B OKPYXKAIOLLLEN Cpefie Ha OCHOBe
3HaHWA Lenieil yCTOMUMBOro Pa3BUTMS YeI0BEYECTBa;

paclUMpeHne onbiTa [esTeNbHOCTU 3KO/OMMYECKO HarpaB/leHHOCTN Ha
OCHOBE MMEHLLIXCA 3HaHMIN N0 PU3MNKE;

7) HEHHOCTU HAYYHOTI'O MO3HAHUA:

CPOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PUINYECKOI HAYKN;

OCO3HaHME LEHHOCTN Hay4HOW [eATeNbHOCTM, TOTOBHOCTb B MpoLecce
N3y4YeHNs (IU3NKN OCYLLLECTBNSATb NPOEKTHYHO N UCCEA0BATENIbCKYHO AeATENIbHOCTb
NHANBUAYANLHO W B rPynne.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMmaTpunBaTb ee BCECTOPOHHE,
onpefenaTb Uenn [eaTeNbHOCTW, 3afaBaTb MapamMeTpbl U KpuUtepuun ux
[LOCTKEHMS,
BbIABNATL  3aKOHOMEPHOCTU W MPOTUBOPEYMSs B pacCMaTpMBaeMbIX
(oM3NYECKMX ABNEHUSIX;
paspabartbiBaTb MaH peLleHns npob6seMbl ¢ YYETOM aHa/IM3a UMeRLLMXCS
MaTepUaibHbIX N HEMaTEPUa/IbHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbI B AEATE/ILHOCTb, OLEHNBAaTb COOTBETCTBUE PE3YNbTATOB
LIeNsIM, OLIEHMBATb PUCKM NOCNEACTBUM AeATENbHOCTY;
KOOPAMHMPOBATb U BbIMOHATL paboTy B YCOBUAX PeasibHOro, BUPTYasilbHOro
N KOMOMHMPOBAHHOI O B3aMMO/ENCTBUS;
pa3BMBaTb KPeaTMBHOE MbILL/IEHME NPY PELLEHUN XKM3HEHHBIX NPOBG/IEM.
ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.
BNafeTb Hay4yHOW TEPMWUHOMOIMER, KOYEBLIMU MOHATUSMM M METoAamu
(hM3MYECKOIN HayKu;



B/1aleTb HaBblKaMUN y4ebHO-MCCNef0BaTeIbCKOM U NPOEKTHOW AeATe/IbHOCTY
B 061aCTV (DM3NKKN, CMOCOOHOCTLIO 1N TOTOBHOCTHIO K CAMOCTOSATE/IbHOMY MOWCKY
METOJ0B peLleHns 3afa4y (M3NYECKOro CofAepXKaHus, MPUMEHEHUIO Pas3/NYHbIX
MEeTO/0B NO3HAHWS;

BMafleTb BUAaMW [eATEeNbHOCTM MO MOJlyYEHMIO HOBOFO 3HaHMUS, €ro
NHTepnpeTaumun, npeobpasoBaHN0 W MPUMEHEHUIO B Pa3/IMUHbIX YYeOHbIX
CUTYyaLmaX, B TOM Yumc/ie Npu co3haHnM yUYebHbIX NPOEKTOB B 061aCTU (DU3UKUK;

BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBSI3M W aKTya/M3MpoBaTb 3adaqy,
BbIABUIaTb MMMNOTE3Y €€ peLleHNs, HaX0AUTb apryMeHTbI A5 oKa3aTeNbCTBa CBOMX
YTBEPXXAEHWNIA, 3a1aBaTb NapamMeTpbl Y KPUTEPUU PeLLEHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPelleHns 3afayn  pesynbTathl,
KPUTUYECKN OLeHMBATb MX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHWE B HOBbIX
YCNOBUSIX;

CTaBUTb U (HOPMyNMpoBaTb COBCTBEHHbIE 3adayn B 06pa30BaTeNbHOW
[eATeNIbHOCTI, B TOM YMC/e NPY N3yYeHUN (DU3KKMK;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBATb NPUOBPETEHHDIV OMbIT;

YMeTb MEPEHOCUTb 3HaHMA N0  (DM3MKe B NPaKTUYecKytdo 061acTb
XN3HEAeATeIbHOCTY;

YMETb MHTErPMUpPOBaTh 3HaHWSA U3 pasHbIX NPeAMETHbIX 06/1acTeN;

BblABUIraTb HOBbIE MAeW, Npefnaratb OPUrnMHasIbHbIE NOAXOAbI U PELLEHUS;

CTaBMTb NPOGEMbI M 3afauu, LOMyCKatoLye aibTepHaTUBHbIE PeLLeHus.

Pa6ora ¢ unpopmaunmeii:

BNafleTb HaBbIKAMWN NOMYYEHUS MHPOPMaLMM (PU3NYECKOTO CofdepXXaHus 13
MCTOYHMKOB pasHblX TWUMOB, CAaMOCTOSATE/IbHO OCYLIECTBAATb MOWUCK, aHanus,
CUCTEMATU3ALMIO U MHTeprpeTaumio MHGOpMaLMn pasinyHbIX BUAOB U (HOpM
npeacTaB/eHus;

OLeHMBaTb JOCTOBEPHOCTb MHGOpPMaLMK;

MCNONb30BaTb  CPEeACTBa  MH(OPMALUMOHHBIX M KOMMYHMKALMOHHbIX
TEXHO/OMMIN B pPeLleHMN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX U OpraHmn3aumMoHHbIX
3afay ¢ Cob6NAeHNEM TPe6OBaHUI 3PrOHOMUKIN, TEXHUKM 6E30MaCHOCTK, TUTUEHDI,
pecypcocbepeXxeHns, npaBoBbIX N 3TUYECKMX HOPM, HOPM WHMHOPMAaLMOHHOM
6e3onacHocCTH;

CO3AaBaTb TEKCTbl (HM3MYECKOr0 COAEPXKaHWA B Pa3/IMYHbIX ¢opmaTtax C
YUYETOM Ha3Ha4YeHMst MHPOPMaLMK 1 LieNIeBOM ayanTopun, Bblibnpas onTUMabHYHO
(hopmy npefcTaBneHns 1 BU3yanmn3aumm.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYLLECTBNATbL 0OLLEHME Ha YPOKaX (IM3NKIN 1N BO BHE-YPOUHOIN AeATeIbHOCTY;
pacCrno3HaBaTb  MPeanocCbIIKN KOHCbﬂMKTHbIX CI/ITyaLI,I/II7I n CMAryatb
KOH(/IVKTBI,



PasBEPHYTO M NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOJSIb30BaHNEM
A3bIKOBbIX CPe/CTB;

MOHMMaTb M UCMOMb30BaTb MPENUMYLLLECTBA KOMaHAHON WM NUHAVBUAYa/IbHOM
paboThl;

BblOMpaTb TEMATMKY WU METO/bl COBMECTHbIX AEUCTBUA C YYETOM OOLUMX
NHTEPECOB, Y BO3MOXHOCTEW KaXKAO0ro YeHa KOJNEKTUBA;

NPUHMMATL  UEeM  COBMECTHOM  AeATeNbHOCTW, OpraHu30BbIBaTb U
KOOPAMHMPOBaTb AENCTBUA MO €€ [OOCTVKEHWMIO: COCTaBMATb MaH AencTBUiA,
pacnpefensaTe PoanM ¢ YY4ETOM MHEHWI Y4aCTHMKOB, 00CY)XAaTb pe3ynbTaThbl
COBMECTHOI paboThl;

OLleHMBATb Ka4eCTBO CBOEr0 BK/ada N KaXKA0ro y4aCTHMKA KOMaH/bl B 06LLMIA
pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npegnaratb HOBblE MPOEKTbl, OLEHMBaTb WAEM C MO3ULMM  HOBU3HBI,
OPUTMHANBbHOCTK, NPAKTUYECKOWN 3HAYMMOCTU;

OCYLLECTBNATb MO3UTMBHOE CTpaTernyeckoe MOBeAEHNEe B  Pa3/INYHbIX
CUTYyaUMsX, NPOSIBNATL TBOPUECTBO 1 BOOOPaXKeHWE, ObITb MHALMATUBHLIM.,

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IlQi/iCTBI/IH
Camoopranusamnus:

CaMOCTOATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYIO [AesTeNlbHOCTb B 061acTu
(M3MKN M acCTPOHOMMUM, BbISBNSATb NPO6GAEMbI, CTaBUTb W (HOPMYNMPOBaTb
COOCTBEHHbIE 3a7a4u;

CaMOCTOSATE/IbHO COCTaBNATb MMaH PELlEeHMst PacYETHbIX U KayeCTBEHHbIX
3a/iay, MnaH BbINO/HEHUS NPAKTUYECKON paboTbl C YHETOM MMEIOLLMXCA PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLAM;

pacLUMpsATb paMKK y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPEANOYTEHNIA;

aenaTb OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ro, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLLeHNe;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

Cnoco6cTBoBaTb (JOPMMPOBAHMIO W MPOSIBNIEHNIO 3pyauumnM B 06nacTu
(h131KK, NOCTOSHHO MOBbILLIATHL CBOV 06Pa30BaTE/IbHbIV U KYNbTYPHbI YPOBEHD.

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [EeATENbHOCTD,
OLeHMBaTb COOTBETCTBME Pe3yNbTaToB LIENSAM;

BNafieTb  HaBblKaMW  MO3HaBaTe/bHOM  pedieKCcM  KakK  OCO3HaHWSA
COBEPLUAEMbIX AEWCTBUA W  MbICAIUTENbHbLIX MPOLECCOB, WX Pe3y/nbTaToB U
OCHOBaHMWiA;

MCNoNb30BaTh NPUEMbI pedriekKCnn ANsi OLEHKN CUTyauuun, BbI6opa BEPHOMO
peLLeHns:;



YMEeTb OLEHMBaTb PUCKA W CBOEBPEMEHHO MPUHUMATL PELUEHUA MO KX
CHVKEHWIO;

NPUHUMaTb MOTMBbI W aprymeHTbl ApYrnx npu aHaimse pesy/bTaToB
[eATeNbHOCTY;

MPUHMMATL Cebsl, MOHMMasA CBOW HeOCTaTKM U JOCTOMHCTBA;

NPUHUMaTb MOTMBbI W aprymeHTbl ApYrmx npv aHamse pesy/bTaToB
[eATeIbHOCTY;

Mpu3HaBaTb CBOE NpPaBo 1 MpaBo APYrnx Ha OLINGKMN,

B npouecce AOCTVXKEHNA NMMYHOCTHbIX Pe3y/bTaToB OCBOEHUS MPOorpaMmbl Mo
(m3mke [N YPOBHA CpeAHero ob6ulero o6pasoBaHMA Yy  00y4aroLMXCH
COBEPLUEHCTBYeETCH 3MOLMOHANbHbIA WHTENNEKT, npegnonaratoLuii
ChopMMPOBaHHOCTb:

CamMOCO3HaHMs, BK/HOYAKOLLEro CrnocobHOCTb NOHMMAaTbL CBOE AMOLMOHaIbHOE
COCTOSIHME, BMAETb Hanpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHbLIM B CeOE;

CaMOperyMpoBaHuns, BK/IHOYAIOLLEr0o CaMOKOHTPO/b, YMeHWe MNpPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOGHOCTb  afanTUpoBaThCA K
3AMOLMOHA/IbHLIM M3MEHEHWUAM U NMPOABNATb TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHEN MOTMBaLMM, BKIOYALOLLEA CTPEM/IEHME K AOCTVXKEHWNIO Lien n
ycrnexy, ONTUMU3M, WHUUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOAS M3 CBOUX
BO3MOXXHOCTEW;

aMMaTuK, BK/IKOYatOLLEN CnocoOHOCTb NOHMMATb 3MOLMOHA/IbHOE COCTOSHME
APYIUX, Y4uTbiBaTb €ro npu  OCYLIEeCTBEHUM 0OLeHMs, CMNoCcoBHOCTb K
COYYBCTBUIO N COMEPEXMBAHWIO;

COLUManbHbIX HaBbIKOB, BK/IKOYAOLLMX CMOCOOHOCTL BbICTPamnBaTh OTHOLLEHNS
C APYTrUMU NoabMU, 3a060TUTLCA, NPOABAATL MHTEPEC N pa3peLLaTb KOH(INKTLI.

INPEAMETHBIE PE3YJIBTATHI

K KoHLy 06y4yeHus B 10 kiracce NpeaMeTHbIe pe3ynibTaTbl Ha 6a30BOM YPOBHe
A0/MKHbI 0TpaXXaTb CHOPMUPOBAHHOCTb Y 0BYHaOLLMXCS YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpUMepax posib U MEecTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHON HAy4YHON KapTUHbI MWpPa, B PasBUTUN COBPEMEHHOW TEXHUKU U
TEXHO/OM NI, B NPaKTUYECKON AeATeNbHOCTMN NIOAEN;

YUMTbIBaTb [PaHuUbl MNPUMEHEHWUS W3YYEHHbIX (QU3NYECKUX MOIENEN:
mMaTtepuasibHas TouKa, MHepumanibHas cucTema oTcuéTa, abCcooTHO TBEPLOE Teso,
naeanbHblid ra3, MOAENM CTPOEHUS ra30B, XXUAKOCTEN N TBEPAbIX Tes, TOYEUHbIiA
3NEKTPUYECKINIA 3apaf, NPU peLleHnn PrU3nYecKnx 3agay;

pacno3HaBaTb (m3nyeckme aBneHns (NPOLECcChbl) U 06BACHATL X HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNAPHO-KMHETUYECKOW Teopun CTPOEHUS BeLLecTBa U



3NIEKTPOANHAMUKI: PaBHOMEPHOE 1 PaBHOYCKOPEHHOE NPSMONMHENHOE [BUXKEHNE,
CBO6OAHOE MageHne Ten, ABVMXKEHUE MO OKPY)>KHOCTW, MHepuMs, B3aMOLeNnCcTBue
Ten, aAndgysns, 6poyHOBCKOE [BUMXEHWE, CTPOEHME XUAKOCTEN U TBEPABIX Ten,
N3MeHeHMe 06bEMA Ten Mpu HarpeBaHUKM (OXNKAEHMW), TernsioBoe paBHOBECKE,
ncnapeHne, KOHAeHcauusa, nnasneHuWe, KpUCTaIM3auns, KUMNeHue, BNaXKHOCTb
BO34yXa, MOBbILIeHVEe [aB/ieHWNA rasa Mnpu ero HarpeBaHuWM B 3aKPbITOM COCY[E,
CBA3b MEX/Y napameTpamy COCTOSIHMA rasa B M30MpoLeccax, snekTpusaums Ten,
B3aMMOJENCTBIME 3apaLoB;

OMUCbIBaTb MeXaHMYecKoe [ABWXKeHWe, UCMoMb3ya (PU3NYECKMEe BeNIMUUHBI:
KOoOopAuHata, NyTb, MepemMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUMasibHad 3Heprus, mMexaHu4yeckas
paboTa, MexaHW4yeckas MOLLHOCTb;, MpPU OMWCaHUW MNPaBWIbHO TPaKTOBATb
(PM3MYECKNIA CMbIC/T WUCMOMb3YeMbIX BEIMUYMH, WX 0603HAYeHUs W eanHULbI,
Haxo4uTb (POPMY/bl, CBA3bIBAKOLIME AAHHYIO (DM3NYECKYHO BEIMYUHY C ApYrUMU
Be/IMYMHaMU;

ONUCbIBaTb M3YyYeHHble Ter/oBble CBOWCTBA TeN W TensjoBble SB/EHUS,
NCMonb3ys (U3MYecKne BeNNYUHBLL [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHeTUYecKaa 3Heprua XaoTMYecKoro ABWXKEHWUA MOMEKYS, CpeaHeKBagpaTuyHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEM/IOTbl, BHYTPEHHSS 3Heprus, paboTa rasa,
KO3(ULMEHT MOME3HOro AeWCTBUA TenJioBOro [ABuratens; npuv  OnucaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BEUYUH, WX
0603HayYeHNs W  eAuvHWUbI, HaxXoAWUTb (POPMY/bl, CBS3blBAalOWME  [AHHYIO
(PM3NYECKYIO BENNYMHY C APYTMMU BENNYMHAM,;

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHns (NpoLecchl), NCNob3ya (U3MYECKMe BeNIMUMHbI: SNEKTPUYECKUIA 3apsf,
3NEKTPUYECKOE MOJie, HANPSHXKEHHOCTL MOJA, NOTEHLMa, Pa3HOCTb MOTEHLMAO0B;
Npu OnucaHMM MNpPaBUIbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMUMH, UX 0603HAYeHUS W eAuHULbI; YKasblBaTb (DOPMY/ibl, CBA3blBatOLLME
[aHHYI0 PU3NYECKYIO BE/IMYMHY C APYTUMW BENYNHAMU;

aHa/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMNEHUSA, UCMO/b3ya (PU3NYECKME
3aKOHbI 1 NpUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 11 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3HepPruu, 3aKOH COXpPaHeHus UMMYbCa,
MPUHUMN CynepnosvumMm cun, MPUHUMN paBHOMpPaBUA MHepPLUMaIbHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KMHETUYECKYIO TEOpU0 CTPOEHMSA BeLLecTBa, rasoBble
3aKOHbI, CBSI3b CpefHeil KMHETUYECKON IHEPrMN TEMNIOBOrO ABVKEHWUS MOMEKYS C
abCo/OTHOM TeMnepaTypou, NepBblil 3aKOH TePMOANHAMUKN, 3aKOH COXPaHeHMS
3NEKTPUYECKOro 3apsada, 3akoH KynoHa, npu 3TOM pasnvyatb C/0BECHYHO
(hOpMYNIMPOBKY 3aKOHa, ero maTemaTMyeckoe BblpaXkeHue W ycnoBus (rpaHuupl,
06nacTu) NPUMMEHNUMOCTW;



06BACHATL OCHOBHbIE NPUHLMMbI AeACTBUS MALLWH, MPUOOPOB Y TEXHUYECKMX
YCTPOWCTB; pasninyatb YC/oBUsA UX 6e30MacHOro UCrosib3oBaHus B NOBCEAHEBHOM
XN3HU;

BbINO/HATL  3KCMEPUMEHTbI MO  WCCMEA0BaHNIO (U3NYECKUX SIBMIEHUIA U
MPOLECCOB C WCMOMb30BAHMEM MPAMbIX, U KOCBEHHbIX W3MEPEHWIA, MpWU 3TOM
(hopMynmpoBaTtb NpPo6eMy/3agady 1 rmnoTesy y4ebHOro aKcnepmMMeHTa, cobmpaTtb
YCTaHOBKY 13 MPeL/10)KeHHOro 060pyA0BaHus, MPOBOAUTB ONbIT U (POPMY/IMPOBaTb
BbIBOApbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENNYUH, NPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHUS U UCMO/b30BaTb M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN U3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY — (DM3NYECKUMW  BEIMYMHAMKM  C
MCNONb30BaHNEM MPAMBIX W3MEPEHWIA, NPU 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pesynbTaTbl MOYYEHHOW 3aBUCUMOCTU (PU3NYECKMX BENNYUMH B BUAE
Tabnmy, 1 rpadmkKoB, AenaTb BbIBOAbI M0 pe3y/ibTataM UCCef0BaHNS;

cobntogate npasusia 6e3onacHoro Tpyda npv npoBefeHUn UccnefoBaHuin B
pamkKax Yy4ebGHOro 3KCrnepuvMeHTa, Y4eOHO-MUCCMefoBaTE/IbCKON W MPOEKTHOW
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaToOpHOro
0bopy10BaHus;

pelaTtb pacyéTHble 3afaun C SBHO 3afaHHON (U3NYECKOn MOZENbIO,
MCNonb3ys (U3nMYeckme 3aKOHbI M NPUHLMMNLI, Ha OCHOBE aHa/In3a YCNOBUS 3afa4n
BbIOVPaTb (PU3NYECKYHO MOAESNb, BbIAENATb PU3NYECKME BENNYMHBI U (HOPMYIbI,
Heo6Xo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PEaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMHBI;

pelaTb Ka4yecTBEHHbIe 3a/ayu: BbICTPamBaTb JI0rMYeCcKn HENPOTUBOPEYMBYHO
LIENOYKY pPacCy)>XAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hmsnyeckmne SBNEHUS;

1CNONb30BaTh MPU PELLIEHNN YYEOHbIX 3aa4 COBPEMEHHbIE MHDOPMALIMOHHbIE
TEXHOMOrMN AN19 NOUCKa, CTPYKTYPUPOBaHUSA, MHTepnpeTaumM 1 npeacTaBieHuns
YY4eOHON W Hay4yHO-MONYNApPHOW WHMOPMaUUK, MONYUYEHHOW W3  Pa3INYHbIX
MCTOYHMKOB, KPUTUYECKM aHaIN3MPOBaTb NONyYaeMyto MH(POPMALUIO;

NPMBOANTL NPUMEPbI BKMaAa POCCUACKMX 1 3apyOEXHbIX YUEHbIX-PUN3NKOB B
pa3BMTME HayKW, 0ObACHEHME NPOLECCOB OKPYXKAOLLLEr0 MMPa, B Pa3BUTME TEXHUKN
N TEXHO/OTUNA;

MCNONb30BaTh TEOPETUYECKME 3HAHWSA MO PU3MKE B MOBCEAHEBHOM XM3HWN A1
obecrieyeHnss 6e30MacHOCTU Npu ob6palleHnM ¢ npuéopamm N TEXHUYECKUMU
YCTPONCTBaMK, AN COXPAHEHUS 340POBbS UM COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBelEHNS B OKPY>KatoLLEl cpefe;



paboTtatb B rpynne C BbINO/HEHNEM PA3/IMYHBLIX COLMASbHBIX POJieN,
MnaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHBLIX CUTYaUMsX, afieKBaTHO OLEHNBaATb
BKNaf, K&K40ro 13 y4aCTHMKOB rPyrnbl B peLleHre paccmaTpuBaemMoi npoobemsl.

K KOHLYy 00y4eHmns B 11 kiracce npegMeTHble pe3y/ibTaTbl Ha 6a30BOM YpOBHe
[0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLUXCSA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpyMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4yHOW KapTWUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKMN U
TEXHOJIOTNiA, B MPAKTUYECKON [eATeNbHOCTU NtOAEN, LIeNOCTHOCTb U eAMHCTBO
(h13MYECKOIN KapTUHBLI MMPA;

YUMTbIBaTb rpaHuLbl MPUMEHEHUA U3YYeHHbIX (U3NYECKUX MOfeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsif, NyY CBeTa, TOYEYHbIA UCTOUHUK CBETa, AepHas
MOA€eNb aToOMa, HYK/IOHHas MOAeflb aTOMHOMo sApa Npv PelleHnn (n3nyecKmnx
3aau;

pacno3HaBaTb (m3nyeckme aBneHns (NPOLECChbl) U 06BACHATL X Ha OCHOBE
3aKOHOB 3/1EKTPOAMHAMMKM M KBAHTOBOW (IM3UKW: 3/1EKTPUYECKas NPOBOAUMOCTb,
Tenn0Boe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLEeNCTBME
MarHMUTOB, 3M1eKTPOMarHUTHad WHAYKUMA, [eACTBME MarHUTHOro nons Ha
MPOBOAHMK C TOKOM M ABWXYLLMIACA 3apsf, 3/1eKTPOMarHUTHble KonebaHus wu
BOJIHbI, MPSAMOSIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesoM/IEHNE,
NHTepdepeHUns, AugpakumMs W nonspusaums  CBeTa, AWCNEpCUs  CBeTa,
(hoTO3NEKTPHYUECKNA 3thpeKT (hoTO3(h(heKT), CBETOBOE [aB/eHne, BOSHUKHOBEHUE
NMHENYaToro CrnekTpa aromMa BOAOPOAA, eCTeCTBEHHas W WUCKYCCTBEHHas
pPafnoaKkTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWNCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  INIEKTPUYECKYID  MPOBOAMMOCTb  Pa3MYHbIX  cpel) WU
3NEKTPOMAarHMTHble SBNEHUSA (Npouecchbl), WCNonb3ys (U3NYecKne BeTNYMHBI:
ANEKTPUYECKNIA 3apsaf, Cua TOKa, 3/IEKTPUYECKOe HanpshkeHue, 3NeKTpuyveckoe
COMNPOTMB/IEHNE, PA3HOCTb MOTEHLMAMOB, 3/IEKTPOABMXKYLLAA cua, paboTa TOKa,
WNHOYKUUA MarHUTHOro nonsd, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKKN, 3SHEPrus 3MeKTPUYECKOro U MarHWTHOrO Mosein, nepuog M yactoTta
KonebaHnin B KosiebaTe/lbHOM KOHTYpe, 3apsj W cuna ToKa B npolecce
rapMOHMYECKUX  3/IEKTPOMArHUTHbIX KO/MebaHui, (OKYCHOE pacCTosiHME WU
ONTUYeCcKas Cuna NNH3bI, NPU ONUCaHUM MpPaBWIbHO TPAKTOBaTb (IU3NYECKUIA
CMbIC/T WCMOMb3YEMbIX Be/IMYMH, WX 0003HAYeHUs W eAuHWLbI, YKa3blBaTb
(hopMy/bl, CBA3bIBAOLLME AaHHYIO (IN3NYECKYHO BENIMUNHY C APYTUMUN BENIMYNHAMM,

OMMCbIBaTb W3YYEHHble KBaHTOBble $SBMIEHWUA W MPOLIECChI, WCMO/b3YH
(hbM3nMYeCKMe BENUUYMHBI: CKOPOCTb 3/EKTPOMArHUTHbLIX BOJSH, AJ/IMHA BOJHbI U
4acTOoTa CBETa, 3HEPrna N MMNY/bLC POTOHA, MepPUOo nonypacnasia, 3Heprus CeBasmn



aTOMHbIX Afep, NpU ONWCaHWWM MNPaBWIbHO TPAKTOBaTh (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BE/IMYMH, UX 0603HAYEHUS U eAMHULbI, YKasblBaTb (DOPMY/bI,
CBA3bIBAKOLLME [aHHYH (DM3UYECKYKD BeMUYMHY C  APYTUMW  BeNUYMHAMW,
BbIYNCNIATH 3HAYEHME (DU3NYECKOW BENIMUNHDI;

aHa/IM3MpoBaTb (PU3NYECKMe MPOLECChl U ABNEHUS, UCNOMb3ya (DU3NYECKUe
3aKOHbI 1 NPUHUMNbI: 3aKOH OMa, 3aKOHbI MOCNeA0BaTe/lbHOro 1 NnapasneibHoro
COefIMHEHNS MPOBOAHMKOB, 3aKOH J[pkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUMW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpaHEHUS CBeTa, 3aKOHbl OTPaXKeHWs
CBeTa, 3aKOHbl NPEeNOM/eHNs CBeTa, YpaBHeHWe JWHLWTeNHA AN (oTo3deKTa,
3aKOH COXpaHeHWs 3HepPruu, 3akKOH COXPaHEHWs MMMNY/bCa, 3aKOH COXpaHeHus
3NIEKTPUYECKOTO 3apsifa, 3aKOH COXpaHeHWs MaccoBOro 4ymcna, noctynatsl bopa,
3aKOH pafiMoaKTUBHOrO pacnaga, npy 3TOM pas3/inyaTb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHUMOCTH;

OnpeaensaTb Hanpas/ieHNe BEKTOPA NHAYKLMN MarHAUTHOrO Nnons NpoBOAHMKA
C TOKOM, CU/bl AmMniepa 1 cunbl JTopeHua;

CTPOUTb W OMMUCbIBaTb W300paKeHWe, CO3[aBaemMoe MJIOCKMM 3epKasiom,
TOHKOW JIMH30M;

BbIMO/IHATL 3KCMEPUMEHTbI MO WCCNEeLOBaHUIO (PU3NYECKMX SABMEHUIA W
MPOLECCOB C WCMOMb30BaHMEM MPAMbIX, U KOCBEHHbIX W3MEPEHWA: MpU 3TOM
(hopMynmpoBaTtb NPo6eMy/3agady 1 rmnoTesy y4ebHOro aKcnepmMMeHTa, cobmpaTtb
yCTaHOBKY W13 NpeAnoXeHHOro 06opyfoBaHus, NPOBOANTL OMNbIT U (hOPMYNNpPoBaThb
BbIBO/pbl;

OCYLLECTB/IATL MPAMbIE Y KOCBEHHbIE N3MEPEHUS (DU3NYECKUX BEIMUUNH, NPU
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELLHOCTEN U3MEPEHWIA;

nccnefoBatb 3aBUCMMOCTU PU3NYECKMX BEIMYMH C UCMOMb30BaHMEM MPSMbIX
N3MEPEHWNIA: NPU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY, (PUKCUpOBaTb pe3ysbTaThbl
MOMYYEHHOW 3aBUCUMOCTU (PU3NYECKMX BEIMYUH B BUAe Tabnuuy, M rpadmKos,
[enaTb BbIBOAbI MO pe3y/nbTratamM 1ccnefoBaHus;

cobnoaaTh npasuia 6e3onacHOro Tpyda npy NpoBedeHUN 1CCnefoBaHui B
paMmKax Y4eOGHOro 3KCrepuMeHTa, Y4eOHO-MCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTA C MUCMNOMb30BaHWEM W3MEPUTESIbHbIX YCTPOWCTB M 1abopaTopHOro
0bopy0oBaHus;

pelaTtb pacyéTHble 3ada4n C $BHO 3afaHHON (U3NYECKOn MOZENbIO,
NCMoNb3ys (IM3nYecKme 3aKOHbI U MPUHLMNLI, HA OCHOBE aHa/n3a YC/I0BUA 3afa4n
BbIGMPaTb (PU3NYECKYIO MOfENb, BbIAENATb (U3NYECKME BENMUMUHBI U (HOPMY/ibl,
HeobXoauMble AN €€ pelleHus, MPOBOAMTL PacyéTbl U OLEHMBATb PeaslbHOCTb
MO/IY4YEHHOI 0 3HAYeHMS (PU3NYECKOIN BESIMYMHBI;



pelaTb Ka4yeCTBEHHbIe 3aayu: BbICTPamMBaTb JI0rMYeCK/ HENMPOTUBOPEUNBYHO
LIeNOYKY PacCy)>XAeHWn C OMOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABNeHns;

MCNONb30BaTh NMPU PELLIEHNN YHEOHbIX 3aa4 COBPEMEHHbIE MHPOPMALIMOHHbIE
TEXHOMOMMN AN NOUCKa, CTPYKTYPUPOBaHMUS, MHTepNpeTaumn U NpeacTaBieHuns
Y4ebHON W Hay4yHO-MoNynsApHOM WHMOPMaLUN, MNOMYYEHHOW W3  pas/INYHbIX
MCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOyYaeMyto MH(POPMALUIO;

00bACHATL  MPUHUMMBLI  JEACTBMS  MalUMH, NPUOOPOB U TEXHUYECKMX
YCTPOWCTB, pa3nmyaTth YCNoBus MX 6e30MnacHOro MUCMosb30BaHWsSt B NOBCEAHEBHOM
XXN3HU;

MPYBOANTL NPUMEPBI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pa3BMTMe Hayku, B OOBACHEHME MPOLECCOB OKPYXKaloLero Mupa, B pasBuUTUe
TEXHWUKN N TEXHOJOTUIA;

MCNONb30BaTh TEOPETUYECKME 3HAHWSA MO PU3MKE B MOBCEAHEBHOM XXM3HU AN
obecneyeHnss 6e30MacHOCTU MpU obpalieHUn ¢ npuéopamn U TeXHUYECKUMMU
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA M COGMOAEHNS HOPM 3KOI0MMYECKOro
MOBEEHMS B OKPYXKatOLLLEN Cpee;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3/IMYHbIX COLMaNbHbIX POSeN,
MNNaHMpoBaTb pPaboTy rpynnbl, pauUMOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMpPOoBaTb AeATeIbHOCTb B HECTAHAAPTHbLIX CUTYyaUMsX, afieKBaTHO OLEHNBATb
BK/1aJ, K&XKA0ro M3 YY4aCTHUKOB rpynnbl B peLleHne paccMaTpraeMort Npo6iemsi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NporpaMmsl Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bnbnuoteka LLOK
11 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fALbF72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 KukemaTnia > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
MToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBbI MONEKYNSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edso0.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bbubnuoteka LIOK

®a3oBble Nepexopbl

https://m.edsoo.ru/7f41bf72
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WToro no pasgeny 24
Paznen 4. JJIEKTPOAUHAMUKA
Bbubnunoteka LLOK

41 SNeKTPOCTaTKA 10 https://m.eds00.ru/7f41bf72
4.9 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 Bubnuoteka LIOK

' pasnnyHbIX cpegax https://m.edsoo.ru/7f41bf72

WToro no pasgeny 22

Pe3epBHOe Bpems 2

OBLWEE KONMMYECTBO YACOB INO 68

NMPOIrPAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarHuTHoe none. SNeKTpoMarH1MTHas 11 1 3 bubnunoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaH1YecKmne 1 31eKTPOMarHUTHble 9 1 Bubnuoteka LIOK
' KonebaHus https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnnoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97¢c
bnbnmoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LIOK

31 OTHOCUTENBHOCTH 4 1 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 DNemMeHTbl KBAHTOBOW OMNTUKK 6 Bubnmoteka LIOK

https://m.edsoo.ru/7f41c97c
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4.2 CTpoeHue aToma

4.3 ATOMHOE a4p0

WNToro no pasgeny

16

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 AneMeHTbl aCTPOHOMMUM N aCTPOPU3NKM 7 Eg'f;?;g:{;(;ic:/}; £41097¢
WToro no pasgeny 7
Paznen 6. OGOBIIAIOIEE IOBTOPEHUE

: A
MToro no pasgeny 4
Pe3epBHoOe Bpems 2
OBLWEE KONMMYECTBO YACOB MO NPOIrPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®u3nka, 10 knacc/ Msikmwes I".A., byxosues b.B., Cotckuii H.H. nog pegakuwein MapheHTbeBo H.A., AKUMOHEPHOE 06LLECTBO
«M3paTenbcTBo «1pocBeLeHme»

e ®u3nka, 11 knacc/ Msikmwes I.J1., byxoBues b.b., Yapyrun B.M. nog pegakuwein MapheHTbeBol H.A., AKLUMOHEPHOE 06LLECTBO
«M3paTenbcTBo «1pocBeLeHme»

METOAUYECKUE MATEPUAJIBI 1J151 YYUTEJISA
®u3nKa. bazoBblil ypoBeHb. 10 Knacc : MeTo4M4ecKoe
nocobue / M. A. MNeTtposa, B. B. KygpssLes

®u3nKa. baszoBblil ypoBeHb. 10 Knacc : MeToAnYecKoe
nocobue / M. A. MNeTtposa, B. B. KygpssLes

®u3unka. MNoypoyHble pa3paboTku. 10 Knacc : nocobue ans
o6Leobpazosart. opraHunsaumii / KO. A. Caypos

®u3unka. MNoypoyHble pa3paboTku. 11 Knacc : nocobue ans
o6Leobpasosar. opraHusaumii / FO. A. Caypos

C60pHUK 3aga4 no tmsmke. 10-11 knaccel - MapdeHTbeBa H.A.
C60pHUK 3aga4 no msmke. 10-11 knaccobl - M'pomuesa O.W.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. )KuBas (m3mka: obyyarowlas nporpamma. http://www.int-edu.ru/soft/fiz.html 2.Ypokun gusmnkm ¢ ncnonb3osaHmem VIHTepHeTa.
http://www.phizinter.chat.ru/ 3.®u3uka.ru. http://www.fizika.ru/

4. dusmkKa: Konnekuus onbitos. http://experiment.edu.ru/

5. ®du3mKa: 3NeKTPOHHAA KOMNeKUms onbIToB. http://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

10. http://www.myshared.ru/
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