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PABOYAS TTPOT'PAMMA
CKOY II Buaa Il ornenenus (Bapuaur I)

ITo du3nKe U aCTPOHOMUHU

YpoBeHb oOpazoBaHILI (KiTacc) cpeauee (oOmee) oopazopanue (11 -12
KJIaCCHI)

KommgecTBo uacos 238 yacoB

Yunrenb Konecunkora Onbra CepreeBHa

IIporpamma pa3paboTaHa Ha ocHOBe IporpamMmel: Puzuka. Paboune
nporpaMmel. [IpeamerHas nuHns cepun yueOHnkoB «Knaccuaeckuit kype» 10—11
knacchl.: yued. [Tocobue it oOpazoBaTebHBIX opranmsanuit / A. B. [llaTanuna.-

M.: IIpocBemenne, 2017.



1. IlosicHUTEJBbHASA 3aIMUCKA

Pa6ouas mporpamma no ¢uszuke ais CKOVY 11 Buna Il otnenenus (Bapuant
I) B 11-12 kmaccax cocraBjieHa Ha OCHOBe mporpamMmbl: ®dusuka. PabGouue
nporpammel. [IpenmeTHas nuHus cepun yueoOHukoB «Knaccuueckuii kype» 10—
11 knaccel.: yue0. Ilocobue nans oOpazoBaTenbHbIX opranuzanuii / A. B.
[[Tatanuna.- M.: ITpocBemienue, 2017.

[enu u 3a7aun 00yUEHUS TIPEAMETY:

o dbopmupoBaHre y OOydYalOMIMXCA YBEPEHHOCTH B  IIEHHOCTH
oOpa3zoBaHmsi, 3HAYUMOCTH (U3MUECKUX 3HAHUW JUISI KaXJOTO YeJIOBEKa,
HE3aBUCUMO OT €ro MPO(PECCHOHAILHON JACSITEIIBHOCTH;

o OBJIAJICHUE OCHOBOMOJAralouMMu (PU3NUECKUMU 3aKOHOMEPHOCTSIMH,
3aKOHAMU W TEOPUSMHM; paclIupeHrue o0bEMa UCHOJIb3YyeMbIX (U3HUECKUX
MOHSATUH, TEPMUHOJIOTUU U CUMBOJIMKU;

o npuoOpeTeHre 3HaHUKW O (yHAAMEHTAIBHBIX (PU3MUYECKHX 3aKOHaX,
JeKaIUX B OCHOBE COBPEMEHHOW (DM3MYECKON KapTWHBI MHpa, O HauboJiee
BKHBIX OTKPBITUSAX B 00JaCTH (DU3UKH, OKA3aBIIUX OMPEACISAIONICe BIMSHUE HA
pa3BUTHE TEXHUKH W TEXHOJOTUH; TTOHMMaHUE (PU3NUYECKOW CYIIHOCTH SIBICHHM,
HaOmr01aeMbIX Bo BeereHHoid;

o OBJIQJICHUE OCHOBHBIMU METOJAMHU HAyYHOI'O TIO3HAHUS MPHUPOIbI,
UCIIOJIb3yeMbIMH B (DU3HKE: HAONIOJEHUE, ONMHUCAHHUE, WU3MEPEHHE, BBIJIBUKECHUE
TUIOTE3, TMPOBEJACHUE OJKCIIEPUMEHTA; OBJIAQJCHUE YMEHUAMH 00padaThIBaTh
JAHHBIE DJKCIEPUMEHTa, OOBSICHATH IMOJYYEHHBIE pe3yJbTaThl, YCTaHABIMBAThH
3aBUCUMOCTH MEXAy (PU3NYEeCKMMH BEIMYMHAMH B HAOII0Ja€MOM SIBJIICHHH,
JIeJaTh BBIBO/IbI;

o OTpabOTKa yMEHHUS pemaTh (PU3NYECKHe 3aJadd Pa3HOTO YPOBHS
CJI0KHOCTH;
o npuOOpeTEeHNEe  OMbITa  Pa3HOOOPAa3HOW  JESATENBHOCTH,  OTBITa

NO3HAaHUS M CAMOIIO3HAHWs; YMEHUH CTaBUTh 3aJaud, pelaTh MpOOJIEMBI,
OPUHUMATh PEIICHUs, UCKaTh, AHAIU3UPOBATH U 00pabaThIBaTh HH(POPMALUIO;
KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), HMMEIOIIMX YHHUBEPCAIBHOE
3HaYeHHe: KOMMYHHUKATUBHBIX HaBBIKOB, HABBIKOB COTPYIHHYECTBA, HABBIKOB
W3MEPEHUM, HABBIKOB d(PPEKTUBHOTO W 0€30MaCHOTO MCIOJIb30BAHUS PA3IAYHBIX
TEXHUYECKUX YCTPOMCTB;

J OCBOEHHE CMOCOOOB HCHOJB30BAaHUS (PU3NYECKUX 3HAHUW IS
pelIeHHss MpPaKTUYECKUX 3aj1ad, i OOBSCHEHUs SBJICHUM OKpy’Karouei
JNEHUCTBUTENBHOCTH, AJIs1 00ecreueHNs 0€30I1aCHOCTH JKU3HHU U OXPaHbl IPUPO/IBL;

o pa3BUTHE I[I03HABATENbHBIX HMHTEPECOB, HHTEUIEKTYaJIbHbIX U
TBOPYECKUX CIIOCOOHOCTEHN B MPOLECCE MPUOOPETEHNUS 3HAHUM C UCIIOJIb30BAaHUEM
pa3IMYHBIX MCTOYHHMKOB HMH(GOPMAIMM W COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI; yMEHUIl (OopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO IMO3ULIUIO
0 OTHOIICHWI0O K (Qu3uueckod HHPOpPMAIMK, TOJy4yaeMol M3 pa3HbIX
UCTOYHHUKOB,;



° BOCIUTAHUE YBAXKUTEIBHOTO OTHOIIEHUS K YUYEHBIM U UX OTKPBITHUSIM;

YyBCTBA FOPJIOCTHU 32 POCCUUCKYIO (PU3UYECKYIO HAYKY.

PesynbTaTel 00yueHus npeacTaBieHbl B TpeOoBaHUAX K YPOBHIO MTOATOTOBKU. DTH
TpeOOBaHUSI CTPYKTYPUPOBAHBI TI0 TPEM KOMIIOHEHTAaM: «3HATh/TIOHUMAThY, «YMEThHY,
«HCTO0JIb30BaTh MPUOOPETCHHBIC 3HAHUSA U YMEHHS B MPAKTHUYECKOU JCATEILHOCTH U
IMOBCEIHECBHOM KU3HM.

2. O0masi xapakTepucTHKAa y4e0HOr0 nmpeaMera

®duzuka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 OKpy»xkaroieM Mupe. OHa pacKpbIBAET POJib HAYKA B 3KOHOMHUYECKOM U
KyJIbTYPHOM Pa3BUTHH OOILECTBA, CIIOCOOCTBYET (HOPMHUPOBAHUIO COBPEMEHHOTO
HAyYHOTO MUPOBO33PEHHUI.

['ymanuTapHoe 3HaueHue (U3MKM KaK COCTaBHOM 4YacTh  OOIIero
0o0pa30BaHMs COCTOUT B TOM, YTO OHA BOOPY’KAET IIKOJIbHUKA HAYYHBIM METOJOM
NO3HAHMS, TO3BOJISIFOIIMM I10JIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPY’KaIOILIEM MUPE.

3HaHue (PU3MUECKHX 3aKOHOB HEOOXOIMMO JJIsi H3Y4YEHMs] XHMHUH,
ouosioruu, pusndeckoi reorpaduu, Texoaoruu, ObX.

IIpu cocraBneHuM AaHHOM pabouell MpPOrpaMMbl YYTEHBl PEKOMEHAALNU
MunucrtepcTBa 00pa3oBaHus 00 YCHJIEHMM NPAaKTHUUECKOH, SKCIEPUMEHTAIbHOU
HaANpPaBJIEHHOCTHU MpenoAaBaHus PU3UKU U BKIIOYEHA BHEYPOUHAs 1€ATEIbHOCTb.

@®u3nka B OCHOBHOM IIKOJIE MU3Yy4aeTCs HAa YPOBHE PACCMOTPEHMS SIBICHUU
IPUPOJIbI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHaMHU (PU3UKH M MPUMEHEHHEM ATHX
3aKOHOB B TEXHUKE U TOBCEIHEBHOM JKU3HM.

IIporpaMmma  coAeMcTBYeT COXpaHEHMIO €AMHOI0  00pa30BaTEIbHOIO
IPOCTPAHCTBA, HE CKOBBbIBash TBOPUECKONM WMHULIMATUBBI YUWUTEIEW U aBTOPOB
y4€OHUKOB, IPEJOCTABISAET HIMPOKHUE BO3ZMOXKHOCTH JJIs pean3alvy pa3IndyHbIX
HOJIXOJI0B K MOCTPOEHUIO yueOHOIo Kypca.

3. MecTo yueOHOro npeaMera B y4eOHOM ILIaHe.

denepanbHbli  0a3uMCHBIA ~ y4EOHBIM TUTAH IS 00pa3oBaTeNIbHBIX
yupexaennii Poccuiickoit ®@enepanuu otBoaut 140 vacoB myist o0si3aTebHOTO
n3ydeHuss Guznky Ha 0a30BOM YPOBHE CTYNEHU CpPEIHEro (IOJHOTO) OOIIero
oOpa3zoBanus. B Tom yucne B X u XI kiaccax no 70 yueOHbIX yacoB U3 pacyera 2
y4eOHBIX Yaca B HEJIEIIIO.

B 6asucnom mmane mo ¢usuke I Buma (Il ormenenme, Bapuant 1) Ha
uzydyeHue npeamera «dusuka U actpoHOMUs» oTBoAMTCS 238 uvaca (mo 4 yaca B
Hezenmio B B 11 kimacce u mo 3 gaca B Hemenmo B 12 kiacce), moTomMy B padboueit
porpamMme Mpou3BOAUTCS KOPPEKTUPOBKA YacOB MpUMeEpHOM nporpammel. CKOY
II Buma: B mporpamme mpesyaraercsi HUHTETPUPOBAHHBIA Kypc (U3UKU U
ACTPOHOMHH, TaK KaK aCTPOHOMHS, MO CYTH, SIBISETCS 4YacTbi0 (U3UKU U IS
CBOETr0 KaueCTBEHHOT'O0 YCBOEHHUs TpeOyeT 0a30BbIX 3HAHUN 3aKOHOB (Gu3uKu. B
CBSI3U C M3ydyeHUEM B 12 kiacce Tembl «DieMeHThl acTpodusuku» B 11 kiacce
nepeHocArcss TeMbl «MarHuTHoe nojie» U «JNEKTPOMArHUTHAas WHIAYKLOHS) U3
paszaena «IEKTPOIUHAMUKAY).



JlomoTHUTENHHOE YBEIMYCHHUE YACOB YXOIUT:

® Ha OCBOCHHE HEOOXOJUMOTO0 pEYeBOro Marepuana, (U3NIECKOU
TEPMHHOJIOTHH B paMKax KakKJI0TO TEMAaTUYECKOTO pasjiena Kypca,

® Ha pa3BUTHE CJIOBECHOH peyM KakK B aCleKTe OHUMAHUs, TaK U B aCTIEKTe
CaMOCTOSITEJIbHOTO HCIIOJIb30BaHUS B CBSI3U C OCBOEHUEM MaTepHaa;

® Ha KOHTPOJIb MPOU3HOCUTEIHHONU CTOPOHBI PEUN YUAIIUXCS U KOPPEKITUIO
HENPaBUJILHOTO MPOU3HOIICHHUS.

PabGouass mporpamma KOHKpPETHU3HUPYET COJCp)KAHUE TMPEAMETHBIX TeM
00pa30BaTeNIbHOTO CTaHIApTa W JaeT MPUMEPHOE paclpesesieHue Y4eOHbIX 4acoB
10 pasfenaM Kypca, KOTOpoe MPeayCMOTPEHO OCHOBHBIM (0a3MCHBIM) BapHaHTOM
yueoHoro miana CKOVY 11 Buna Il otnenenus (Bapuant I):

OG6iee yrcio y4eOHbIX YacoB 3a 2 rojia o0ydeHus: cocTaBiisieT 238 u.

Knacc 11 12
YacoB B HEZIEITIO 4 3
YacoB B 1o 136 102

4. CopepxkaHue NpoOrpamMmabl.

Conep:xanue nporpammsbl B 11 kiacce (1364).

1.BBenenne. OCHOBHBIE 0COOEHHOCTH (PU3MUYECKOT0 METOAA UCCJIeI0BAHMS
(19)

®dusuka — (QyHIaMEHTaJbHas Hayka o npupoae. HayuHblii Meron
IIO3HAHUS.

Metonel  uccienoBaHuss — (QU3MYECKUX  sIBICHUH.  MogenupoBaHue
¢usnyeckux sBieHUd U npoueccoB. Hayunsie ¢akthl u rumnoresbl. Ouznyueckue
3aKOHbl M TPaHULbl UX IPUMEHUMOCTH. PU3NYECKHE TEOPUH U IPUHLHAII
cootBercTBUs. Dusnueckue BenuuuHbl. [lorpemHocTd M3MepeHHin (PU3NUIECKUX
BeanuuH. Ponmp u Mecto ¢u3uku B (OPMHPOBAHMH COBPEMEHHOM Hay4dHOU
KapTUHBI MUPA, B IPAKTUYECKOUN NEATENLHOCTH Jtoaeh. PU3uKa U KyJIbTypa.

2. Mexanuka (45 u)

IIpoctpanctB0 M BpeMsi. OTHOCHUTENBHOCTh MEXAHUYECKOIO  JIBHKEHMS.
Cuctembl otcuéra. CKalsipHble M BEKTOpHbIC (DM3NYECKUE BEMYUHBI. TpaeKTopus.
[Tyte. Ilepememienue. CkopocTh. YckopeHue. PaBHOMEpHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBIKEHNE. PaBHOMEPHOE JBM>KEHHE TIO OKPYKHOCTH.

Bzanmopeiicteue Ten. SBnenue wuHepumu. Cuna. Macca. MHepuuanbHbie
CUCTEMBI OTCcueTa. 3aKOoHbl AMHAMHUKU HprotoHa. Cuna TsShKecTd, BEC, HEBECOMOCTb.
Cunbl ynpyroctv, CWibl TPEHHUS. 3aKOHBL: BCEMHPHOIO TATOTEHMs, ['yka, TpeHHsL.
Hcnonp30BaHue 3aKOHOB MEXaHUKH JJIs1 OOBSICHEHUS! IBMYKEHUS] HEOSCHBIX TE U JUIS
pa3BUTHSA KOCMUUYECKUX UCCIIETOBAHUM.

NMmnynsc MaTepuaqbHOM TOYKA M CUCTEMBL. VIMITyJdbC cuibl.  3aKOH
COXpaHeHHsI uMITylibca. Mexannueckas paboTa. MoIHOCTb. Mexannueckas



SHEPrUsi MAaTEPUAIBHON TOYKM U CUCTEMbl. 3aKOH COXPAHEHHUS MEXaHMYECKOM
sHeprun. PaboTa CUIbl TSHKECTH M CUJIBI YIIPYTOCTH.

PaBHOBecHe MarepuanbHOM TOYKKA M TBEPAOrO Tena. MOMEHT CWIBL. Y CIIOBUA
paBHOBecus. PaBHOBeCHE KUIKOCTH U rasa. /laBieHue. 3aKkoOH COXpaHEHUsI SHEPTUU B
JIMHAMUKE KUIKOCTH.

JlaboparopHsie pabOThI

Nzyuenue aBmkeHUs Teia o OKPY>KHOCTH.

N3mepenne KECTKOCTU MPYKUHBI.

N3mepenne kodduImenTa TpeHus: CKOTBKEHUS.

N3yuenus 3akoHa COXpaHEHUST MEXaHUYECKOW SHEPTUU.
N3ydenne paBHOBeCHs TeJla MO JEHCTBUEM HECKOIBKUX CHIL

Nk =

3. Mouekyasipaas ¢pusuka. Tepmoaunamuka (34 u)

MonexkynsapHo-kuHeTudeckas Teopus (MKT) crpoenus BemiectBa u €€
HKCIIEPUMEHTANIbHBIE  JI0KA3aTeNIbCTBA. TeruioBoe paBHOBecHe. AOCOIIOTHAA
TEMIIEpaTypa KaKk Mepa CpeJHEd KUHETUYECKOM SHEPruu TEIJIOBOTO JBHKCHHUS
yacTull BewiecTtBa. Mognenp wuzaeanbHoro rasa. JlaBmeHue raza. YpaBHEHUE
COCTOSIHMSL MAEaNbHOrO ra3a. YpaBHeHue MenneneeBa — Knanelipona. ['a3oBbie
3aKOHBI.

ArperatHble COCTOSIHMSI BELIECTBA. B3auMHbBIE NpPEBpPALLCHUS JKUJIKOCTH U
raza. BmaxnocTe Bo3gyxa. Mogens crpoeHus xkuakocten. I[loBepxHoCTHOE
HaTspkeHue. Kpucramnnueckue n aMmopdHbIe Tema.

Buytpennsisi sueprus. PaboTta u Temonepenada Kak CrocoObl M3MEHEHHUS
BHYTpEHHEH »JHepruu. YpaBHEHHE TerioBoro Oananca. IlepBblii  3akoH
TepMoAnHaMUKU. HeoOpaTUMOCTh TEMIOBBIX MpoIeccoB. [IpuHIMMIbBI TEHCTBUS U
KII/I TenaoBbIX MalvH.

JlaGopaTtopHast padota
6. N3mepenue Temneparypbl sKUIKOCTHBIMU U IUPPOBBIMU TEPMOMETPAMH.

7. OKcriepuMeHTalibHasi TIpoBepka 3akoHa [el- Jloccaka (M3mepenue
TEPMOJMHAMUYECKUX MApaMETPOB raza).

4. DuekTpoauHamMmka (55 u)

DJNEKTPUYECKHE 3apsiibl. 3aKOH COXPAHEHMsI JJIEKTPUYECKOTO 3apsia. 3aKOH
Kynona. DJeKTpUYECcKoe TOJIE. HanpsoxénnocTs u ITOTEHIMAI
AJIEKTPOCTATUYECKOrO TONsl. JIMHMKM HanpsHKEHHOCTM W OKBUIIOTECHUMAJIbHBIC
nosepxHocTu. [ Ipunimn cyneprnoznnmu none.  [IpoBOAHMKM W AMDIIEKTPUKHU B

AIEKTPUYECKOM ToJIE. DNeKTPOEMKOCTD. Konpaencarop. [TocrosiHHBIN
anekrpuyeckuil  Tok. Cuina Toka. Conportusnenue. IlocimenoBarensHoe U
NapajuleIbHOE  COEAMHEHHE  MPOBOJHUKOB.  3akoH  Jlxoymst—  JleHua.

DNEeKTpOoABMAKYIIAas cwia. 3akoH OMa sl MOJHOM Henu. DJIEKTPUUECKUNA TOK B
MPOBOJIHUKAX,  JJIGKTPOJUTAX,  IMOJYNMPOBOJAHMKAX, Ta3aXx U  BaKyyMe.
CBepXIpOBOIUMOCTb.



MarnutHoe 1osne. BexkTtop MHAYKUMM MarHWTHOro mnojis. Jlencreue
MAarHUTHOTO TOJISI HA MTPOBOJIHUK C TOKOM M JIBHXKYLIYIOCS 3apsDKEHHYHO YacTHIL.
Cuna Amrnepa u cuiia JlopeHnia. MarHuTHbIe CBOKCTBA BEILIECTBA.

SIBlIeHUE DIEKTPOMArHUTHOM WHAYKIMU. MarHutHeid noToK. IIpaBuio
Jlenua. 3akOH  DJNEKTPOMATHUTHOM  MHAYKUWU. SIBIEHHME  CaMOMHAYKIUU.
NHIyKTUBHOCTD. DJIEKTPOMArHUTHOE TOJI€. DHEPTUS AIEKTPOMArHUTHOTO TTOJISL.

Mexannueckue konebanusi. ['apmonmueckue koseOanuss. CBOOOIHBIE,
3aTyxarollye, BbIHYKIeHHbIE KojeOanus. [IpeBpaiennst s3Hepruu mpu KojaedaHusx.
Pe3onanc. OnekrpomarautHeie konebanus. Konebarenbuplii kKoHTYp. [lepemenHbIi
DNIEKTPUYECKUM TOK. Pe3onHaHc B anekrpuueckor nenu. KopoTkoe 3aMbIKaHMe.
Mexannueckue BoJHBL. [IpomonbHblE W nonepeyHble BOJHBL. CKOPOCTh M JUIMHA
BonHbL. WHTepdepenuns u audpaxius. ODHEprust BOJHBL. 3BYKOBBIE BOJIHBIL.
OJNEeKTpOMarHuTHoIE BOJHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX BOJH. Jlnana3zoHsl
AIIEKTPOMATHUTHBIX U3JIyYEHUH U UX MTPAKTUYECKOE TPUMEHEHHE.

I'eomerpuueckass ontuka. CKOpPOCTb CB€Ta. 3aKOHBl OTPAXKEHHUS U
npenomiieHuss cgera. Popmylia TOHKOM JMH3bBl. BOJIHOBBIE CBOKCTBA CBeETa:
nucnepcus, uaTepdepeHIys, TudpaKuus, moaspru3ams.

[TocTynaTel TEOpUK OTHOCUTENBHOCTH U CIIEACTBUS U3 HUX. IHBapHaHTHOCTH
MOAYJSl CKOPOCTH CBETa B BaKyyMe. ODHeprusi mokos. CBsi3b MAacChl U SHEPIHH
CBOOOJHOM YaCTHUIIBI.

JlabopaTtopHas pabGoTa

8. IlocnenoBarenbHOE ¥ NAPAIIIENBHOE COEAUHEHNE ITPOBOIHUKOB.

9. Uzmepenue DJIC ncTouyHMKa TOKA.

10. H3mepeHune cHiibl B3aMMOACUCTBHUSA KaTyIIKU C TOKOM M MarHuTa

11. HccnenoBanue siBI€HUS 3JEKTPOMATHUTHON UHYKIIUH.

12. OmnpeneneHue yCKOpEeHUsI CBOOOTHOTO MAICHUS MTPU TTOMOIIY MasTHUKA.
5.0000maromee nosropenne (1u).

Conepxanue nporpammsl B 12 kiaacce (1024).

1. Daexkrpoannamuka (594)

MarautHoe 1one. Bekrop UMHAYKUMM MarHutHoro nons. Jlencrsue
MAarHMTHOTO TOJIsl HA IPOBOJHHUK C TOKOM M JIBHXKYIIYIOCS 3apPSKEHHYIO YaCTHILY.
Cuna Amnepa u cuiia JlopeHua. MarauTHble CBOMCTBA BEILIECTBA.

SIBieHMEe DNEKTPOMAarHWTHOM WHAYKUMHA. MaruutHeii norok. lIpasuio
Jlenna. 3akoH AJEKTPOMAarHUTHOW MHAYKIUU. SIBIIEHHME CaMOWHIYKIIUH.
NHIyKTUBHOCTb. DJIIEKTPOMArHuTHOE M0JI€. DHEPTHS JIIEKTPOMArHUTHOTO OIS,

Mexannueckue konebOanusa. ['apmonmueckue Konebanusi. CBOOOIHBIE,
3aTyXarominue, BBIHY)XJICHHbIe KojneOanus. [IpeBpameHuss dSHeprum  mpu
Kojebanusx. Pezonanc. DnektpoMarauTHbie kosneOanus. KonedarenbHblil KOHTYP.
[TepemMeHHBIN AlEKTpUYECKUN TOK. Pe3oHaHC B anekTpuueckor nenu. KopoTtkoe
3aMblkaHue. MexaHnudeckue BOJHBL. [IpofosbHBIE W TONEPEYHBIE BOJIHBI.
CkopocTh W nnuHa BoJIHBL. MHTepdepeHuuss u audpakuus. DHEprus BOIHBL.
3BYKOBBIE BOJIHBI. JJEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
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BOJH. JMama3oHbl S3JEKTPOMArHUTHBIX UBJIYYEHUH W UX [PAKTUYECKOE
IIPUMEHEHHUE.

I'eomerpuueckass ontuka. CKOpOCTh CBETa. 3aKOHBI OTPaXEHUs U
npenomieHuss cera. PopMmysia TOHKOW JIMH3bI. BOJIHOBBIE CBOWCTBA CBETA:
nucnepcusi, uHTepdepenuus, udpakius, noasspu3anus.

[loctynatel TEOpUM  OTHOCUTENBHOCTH W  CIEACTBUS M3  HHX.
MHBaprMaHTHOCTh MOJYJISl CKOPOCTH CBETa B BakyyMme. DHeprus mnokos. CBs3b
MacCChl ¥ SHEPTHH CBOOOTHON YACTHIIBI.

JlabopaTopHuas pabGoTa

13. Onpenenenune nokasaresst MPEIOMIIEHHUS CPEJIBL.
14. N3mepenue pOKyCHOTO pacCTOSHHS COOMPAIOILEH 1 PACCENBAIOILICH JINH3.
15. Onpenenenve IIMHBI CBETOBOM BOJIHBI.

KBanroBasi pusuka (25 4)

I'mnoteza M. Ilnanka. ®orosnextpuueckuii 3¢ dext. OnbiTel CTONETOBA.
3akonbl dotodddexkra. VYpaBHenne OuHmTelHa. DoToH. KopmyckynspHo-
BOJTHOBOM ayanu3M. CooTHoIeHre HeotpeaenénnocTei [ eiizenoepra.

[Inanerapuas moaenb aroMa. OObSICHEHUE TMHEHYATOrO CIIEKTpa BOJOPOAA
Ha OCHOBE KBAaHTOBBIX NIOCTYJIaTOB bopa.

CocTaB U CTpOEHUE aTOMHBIX SIAEp. DHEPIUs CBSA3M ATOMHBIX sAep. Buasl
PaIMOaKTUBHBIX MPEBPAIICHUI aTOMHBIX SAEp. 3aKOH PaJUOaKTUBHOTO pacmaja.
SAnepneie peakumu. llennas peaxkums nenenusa saep. llpumenenue spepHOM
SHEPIUH.

DneMeHTapHble YacThllbl. DyHIaMEHTaIbHBIE B3AUMOICHCTBHUSIL.

JlabopaTtopHas pabota

16. HaGnromeHue CruIONIHOTO U JIMHEHYATOrO CLIEKTPOB.

17. HccrnenoBaHue cekTpa BOAOpoaa

18. OmnpeneneHre UMIyJIbCa W DHEPrUM YaCTHULBI TNPU JIBUKEHUU B

MarHuTHOM MoJie (1o ¢poTtorpadusim).

6. Crtpoenue Beesiennoi (144)

ConHeuHasi cucTeMa: IUIaHETHI W Mallble Tena, cucreMa 3emis—JlyHa.
Crpoenue u »sBomommst ComHia u 3BE3n. Knaccudukanus 3BE3n. 3BE3NbI U
UCTOYHUKUA UX 3Hepruu. ['amaktuka. CoOBpeMEHHbIE MPEACTABICHUS O CTPOCHUH U
ABOJIIOLIMA BCeleHHOM.

JlaGopatopnas padora:

19. Ormpenenenne mnepuona OOpaleHUs JBOWHBIX 3BE3M  (TMIEYaTHBIC
MaTepualibl) (IPOBOAMUTCS B IOMAIIHUX YCIOBHAX, B HOUHOE BPEMSI).

7.0000maro11ee nopropenue (4 u)

Y4eOHO-TEeMATHYECKHNH TIJIAH

Ne  |Pazmensi, TEMBI. KomnuectBo yacos
/11 IIpumepnast PaGouas
nporpamma 10 [porpamma 1o




-11 knacchl KJlaccaM.
11 xkaace | 12 kiaacc
1 Beenenne. OcHOBHBIE OCOOEHHOCTH 1 1
" |duU3HYECKOT0 METOA UCCIIeIOBAHUS
2. MexaHuka 27 45
3. |MonekynsapHas ¢usuka. TepMonnHamMuKa. 17 34
4.  |DnexTpoJMHAMHUKA. 40 55 59
KBanrtoBas ¢uzuka. 33 25
5. |CtpoeHue BCEICHHOM 5 14
6. O6o0maroriee MOBTOPECHHE. 5 1 4
Peseps 12
Hroro: 140 136 102

6. MaTepuajJibHO-TEXHHYECKOE o0ecnevyeHne nNporpaMmbi.

1. Mskumes I'. S. ®usuka: yue6. misg 10 k. obmeodpazosar. yupexaenuii / I
. Maxumes b. b. Byxosues H. H. Corckuit. — M.: Ilpocsemenue, 2018.

2. Msxumes I'. . @usuka: yueb. s 11 ki o6meobpazosart. yupexaenwii / I
. Maxuwes b. b. Byxosues H. H. Corcknit.— M.: [IpocBemenue, 2018.

3 CoOopuuk 3amau mno ¢usuke/ A.l. PoimxeBuu, II.A. PoimkeBnu. - M.:
[Tpocsemenue, 2013 r.

DJIEeKTPOHHBIE pecypchbl HA KOMNAKT-IUCKAX.

1. Ypoku pusuxu 7-11 xknacc. MyabTUMeINITHOE MPUIIOKEHNUE K YPOKAM U3/,
«I'mobyc» 2014

2. ®uzuka. MonekynspHas cTpykTypa marepuu /u3a. «lIpocsemienue»
menna.2 nucka 2005

3. TlonHbIi WMHTEPAKTUBHBIA KypC (U3MKK IS y4YallUXCS IIKOJ, JIMIIEEB,
TMMHa3UM, KOJUIEIKEH, CTYJAEHTOB TEXHHYECKUX BY30B. llox penmakumen
npodeccopa MOTU C. U Kozena./ U3narenscTBo dusukoH. 2016r.

4. «OtkpsoIiTas pusuka» 2.6 yacTh 2

7. Ilnanupyemble pe3yJbTAThl H3yYeHUs] Y4eOHOI0 NpeaMeTa, Kypca

B pesyabTare ndydyenus puznku B 11 Ki1acce y4eHUK [10JKeH:

3HAThH/IIOHUMATh

o CMBIC]I TOHATHI: (Qu3nueckoe sABJIEHUE, (PU3NYECKas BEIMYMHA,
MOJelb, THUIOTE3a, (PU3NYECKUMH 3aKOH, TEOpus, MPUHLMUI, IOCTYyJar,
IIPOCTPAHCTBO, BpEMS, BEIIECTBO, B3aUMOJACHCTBUE, HWHEPLHUAIbHAS CUCTEMA
OTCYeTa, MaTEpUaIbHas TOYKA, UICAIBHBINA Ia3, 2JIEKTPOMATHUTHOE I0JIE;

o CMBICT (PU3MYECKHUX BEJUYUH: IIyTh, IIEPEMEIIECHHUE, CKOPOCTb,
YCKOpEHHue, macca, IMJIOTHOCTb, CUjia, JaBJCHHE, UMITYJIbC, padoTa, MOIIHOCTH,
KUHETUYECKas HHEpPrusi, NOTEHUHUAIbHAs DSHEPrus, KO3()PHUIMEHT MOIe3HOrO
JEHCTBUS, MOMEHT CUJIbI, IEPUOJ], 4YaCTOTA, aMILJIUTY/a KoieOaHuil, 1JIMHA BOJIHBI,
BHYTPEHHSSl DHEPrusi, yAelbHas TEIUIOTa MapooOpa30BaHuUsA, yJeibHas TEIJIoTa
IUIABJICHUS,  yJAENbHAs  TEIJIOTa  CrOopaHus, TeMIeparypa, aOCoJIOTHas
TEeMIIepaTypa, CpeIHss KUHETHMYECKas JHEPrus 4YacTHIl BEIIECTBA, KOJIUYECTBO
TEIIOTHI, yAEJbHAs TEIJIOEMKOCTb, BIAXXHOCTh BO31yXa, DJEKTPUYECKHU 3apsf,
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CUia DJIGKTPUYECKOrO0 TOKa, »JJIEKTPUUECKOE HaNpsKEHUE, 3IIEKTPUUYECKOE
CONPOTHUBIIEHUE, pab0Ta M MOIIHOCTh D3JEKTPUYECKOrO TOKA, HANPSHKEHHOCTH
AIIEKTPUYECKOTO0 TIOJIsl, PA3HOCTh MOTEHIMANOB, 3JEKTPOEMKOCTh, JHEPrus
AIIEKTPUUECKOTO MOJIsl, DJIEKTPOABUKYILAS CUTIA;

o cMbICa  (QU3MYECKMX 3aKOHOB, TMPUHUMIIOB, MOCTYJATOB:
MPUHLUIBI CYNEPIO3UIMA U OTHOCUTEIBLHOCTH, 3aKOH [lackans, 3akoH Apxumena,
3aKOHBI AUHAMUKU HBIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH COXPaHEHUS
UMITYJIbCa U MEXAHMYECKOW IHEPTUM, 3aKOH COXPAHEHUS SHEPIUU B TEIJIOBBIX
Ipoleccax, 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHHs 3JIEKTPHUUYECKOro 3apsjaa,
3akoH OMa 15l ydacTKa AJIeKTpUYEcKou 1enu, 3akoH [xoyns — JleHna, 3akoH
['yka, OCHOBHOE ypaBHEHHE KHHETUYECKON TEOPUHU T'a30B, YPABHEHUE COCTOSHUSA
ujeanbHOro rasza, 3akoH Kynona, 3akoH OMa s MOJHOW I€Nd; OCHOBHBIE
MOJIOKEHUSI H3Yy4YaeMbIX (U3MUECKUMX TEOpU W HUX poJib B (OPMHPOBAHUU
HAy4YHOT'0 MUPOBO33PEHUS;

YMeTh

o ONUCHIBATDH M O0BSACHATD:

(pusuveckue ABJEHHSA: PABHOMEPHOE MPSMOJUHEMHOE JIBUKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE ABWKEHHE, Mepenady JaBJICHUS KUAKOCTIMU
W Ta3aMu, TuiaBaHue Tei, 1udy3uro, TETIONpPOBOIHOCT, KOHBEKIIHIO, U3TyUYCHUE,
UCMIApEHHE,  KOHJICHCAI[MI0,  KUIMEHWE,  IUIABJIIEHHE,  KPUCTAILIM3AIUIO,
AIEKTPU3ALUIO TEJ, B3aUMOJICCTBUE SJIEKTPUUECKUX 3apsiIOB, TEMIOBOE ICHCTBUE
TOKa;

(pu3nyeckue siBJIeHUs U CBOMCTBA TeJI: JIBUKEHUE HEOECHBIX Tel W
HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM; CBOMCTBA ra30B, )KUJAKOCTEH U TBEP/bIX TEN;

pe3yJabTaThl JKCIEPUMEHTOB: HE3aBHCHUMOCTb YCKOpPEHHS CBOOOIHOTO
najieHusl OT MacChl MAJAIONIEro Tea; HarpeBaHue rasa Mpu ero ObICTPOM CIKATUU U
OXJIQXK/ICHHE TMpU OBICTPOM PACUIMPEHHH; MOBBIIIEHUE JABJICHUS Ta3a MpU €ro
HarpeBaHUM B 3aKPBITOM COCY/JI€; OPOYHOBCKOE JBUXKEHUE; SJIEKTPU3ALIMIO TE MPU
UX KOHTAKTE; 3aBUCUMOCTb COMPOTUBIIEHUS MOJTYIIPOBOJHUKOB OT TEMIIEPATypPhl U
OCBEILICHUS;

ONMUCHIBATHh  (yHIAMEHTAIbHBIC OIBITHI, OKA3aBIIWE CYIICCTBEHHOE
BIIUSIHUC HA Pa3BUTHE (PU3UKWY;

o NPUBOAUTHL MNPUMEPbI TMPAKTHUYECKOTO TPUMEHEHUS (PU3NUECKUX
3HaHUI 3aKOHOB MEXaHUKH, TEPMOJIMHAMUKY U JJIEKTPOAMHAMUKH B SHEPTETUKE;

o onpenesiTb Xapakrep (Qusuyeckoro mpomecca 1Mo rpaduky,
tabaune, hopmyie;

o OTJINYATh TUIOTE3bl OT HAYYHBIX TEOPHIl; JIeJIaTh BHIBOJbI HA OCHOBE
HKCHEPUMEHTANIbHBIX JIAHHBIX; MPUBOJUTH MPUMEPHI, MOKA3bIBAIOLIUE, YTO
HAOIOCHUS M DKCIIEPUMEHT SIBIISIIOTCSI OCHOBOMW JJISI BBIIBIDKCHUSI TUIIOTE3 U
TEOpUH, TMO3BOJSIOT MPOBEPUTh HCTUHHOCTH TEOPETUYECKUX  BBIBOJIOB;
bu3nyeckass Teopus JAET BO3MOKHOCTh OOBSICHATH M3BECTHBIC SBJICHUS MPUPOJIbI
U Hay4yHble (aKThl, IPECKA3bIBATh €IIe HEU3BECTHHIE SIBJICHUS;

o NPUBOIUTH MPUMeEPHI OIBITOB, HWILTIOCTPUPYIOIINUX, YTO HAOTIOACHUS
U OKCIEPUMEHT CIIyKaT OCHOBOW JJis BBIJIBJKEHMSI THIIOTE€3 M I[OCTPOEHHUS
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HAy4YHBIX  TEOPUM;  OKCIEPUMEHT  IIO3BOJSET  IMPOBEPUTH  UCTHUHHOCTH
TEOPETUYECKUX BBIBOJIOB; (PU3MYECKasi TEOpUs NaeT BO3MOXKHOCTb OOBSICHATH
SBJICHUSI TIPUPOJLI W HaydyHble (HakThl; (U3MUEcKass TEOpUsl IO3BOJISIET
MPEICKA3bIBATh €I HEM3BECTHBIE SIBICHUS U UX OCOOCHHOCTU; MPHU OOBSCHEHUU
NPUPOAHBIX SIBIICHUNA HCIOJB3YIOTCS (U3HUYECKHME MOJENU; OIUH U TOT K€
IPUPOAHBIA OOBEKT WIIU SIBICHUE MOXKHO UCCIIE0BAaTh HA OCHOBE MCIIOJIb30BaAHUS
pa3HbIX Mojened; 3aKoHbl (GU3UKM U (PU3WYECKHE TEOPUU HMEIOT CBOU
OIPEJECIICHHBIE TPAHULIBI TPUMEHUMOCTH;

o U3MEpPATh PACCTOSIHUE, MNPOMEXKYTKHM BpPEMEHH, Maccy, CHIy,
JIaBJICHUE, TEMIIEPATypy, BIAXHOCTh BO3AyXa, CWIYy TOKa, HANPSKECHHUE,
AJIEKTPUUECKOE COMPOTUBIIEHHWE, PAOOTy W MOIIHOCTHh DJIEKTPUYECKOTO TOKa;
CKOPOCTb, YCKOpPEHHE CBOOOJHOTO MaJeHHs; IUIOTHOCTh BEUIECTBA, padoTYy,
MOIIIHOCTb,  DHEPruto, KOIPOUIMEHT TPEHUS  CKOJIbKEHHUS,  YJETbHYIO
TEIUIOEMKOCTh BEIIECTBA, VYACIbHYK TEIUIOTY IuiaBieHus Jbaa, OIAC wu
BHYTPEHHEE COIPOTUBIICHHE MCTOYHMKA TOKA; NPEACTABIATh PpE3yJbTAThl
M3MEPEHHUH C YUYETOM UX MOTPEIIHOCTEM;

o NPUMEHSITh TIOJyYeHHbIE 3HAHUS 17151 PellleHns] PU3NUYECKHUX 3a]1ay;

HCNO0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOH
AeATeJILHOCTH U NOBCEAHCBHOM sKU3HM JLIS:

° oOecrieueHnuss 0€30MaCHOCTH  KM3HEACATEIBHOCTH B  Ipoliecce
WCIIOJIb30BAHUSI TPAHCIIOPTHBIX CPENICTB, OBITOBBIX 3JIEKTPONPUOOPOB, OIEHKU
BIIMSHUS HAa OPTAHU3M YEJIOBEKA U APYTUE OPTaHU3MBbI 3arpsA3HEHUS OKPYKarolen
Cpelbl; pallMOHAIIBHOTO TPUPOIONIOIB30BAHUS U OXPaHbl OKPYKAIOLEH CPE/IbI;

. omnpeneraeHuss  COOCTBEHHOW  MO3MIMM MO  OTHOILIGHUIO K
AKOJIOTHIECKUM TTpoOIeMaM U TIOBEACHHUIO B IPUPOTHON Cpejie.

B pesyabTare nudydyenus puznku B 12 Kiacce y4eHUK /10JKeH:

3HATH/MIOHUMAThH

® CMbICJ MOHATHI: (QU3NYECKOe SBJICHHWE, TUIIOTE3a, 3aKOH, TEOpHS,
BEIIIECTBO, B3aMMOJICUCTBHE, DJEKTPOMArHUTHOE II0J€, BOJIHA, (DOTOH, aToM,
aTOMHOE SApO, HWOHU3HPYIOIIME HW3IY4YCHHs, IUIAHETa, 3Be3/la, TajaKkTHUKa,
Bcenennas;

e cMbICH (QU3MYECKHX BEJMYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHIIa,
UMITYJIbC, paboTa, MEXaHW4YeCKash JHEpPrusi, BHYTPCHHsIS JHEprusi, aOCOMOTHas
TeMIIEpaTypa, CpPEIHssl KUHETHUYECKash SHEPrusl 4YacTUI[ BELIECTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN JICKTPUUECKUN 3aps;

e CMbICJI (U3MYECKHUX 3AKOHOB KJIACCUYECKON MEXAHUKH, BCEMHUPHOTO
TATOTEHUS, COXPAaHEHUsS DOHEPIrUU, HMILYJbCa H© DJIEKTPUUECKOTO 3apsja,
TEPMOJAUHAMUKH, JIEKTPOMArHUTHON MHIIyKIIUH, (HOTOdPdeKTa;

e BKJAJ POCCHIICKUX M 3apy0esKHbIX YUEHBIX, OKa3aBIIMX HauOOJbIlIEe
BIIUSIHUC HA Pa3BUTHE (PU3UKWU;

YMETD
L ONMUCHLIBATL M O0OBACHATH (l)H?.H‘lCCKI/Ie sIBJIECHUSI U CBOMCTBA TeJ:
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JIBIDKEHIE HeOECHBIX TEel U MCKYCCTBEHHBIX CIYTHUKOB 3€MJIH, CBOIICTBA Tra3oB,
KIJIKOCTEH M TBEPJBIX TEI, SJICKTPOMATHUTHYEO UHJYKI[UKO, PAacIpPOCTPaHECHUE
SJIEKTPOMATHUTHBLIX BOJIH, BOJIHOBBIE CBOICTBAa CBETa; M3TyUEHNE M TOTJIOIEHIE
ceeTa aToMoM, GoToaddexT;,

®  OTJHYATH TUMOTE3bl OT HAYYHHIX TEOPHil, AeJaTh BbIBOJbLI HA OCHOBE
SKCIIEPUMEHTATTHhHBIX JIAHHBIX, MPUBOAUTH TPUMEPBI, TOKAa3RIBAION[NE, YTO
HaOIFOEHN W SKCIEPUMEHT SABIIIOTCSA OCHOBOI AJIA BBIJBIDKEHUA THIIOTE3 I
TEOPUIl, I03BOJBIIOT  IIPOBEPUTH HCTUHHOCTH  TEOPETHYECKUX  BBIBOJOB,
dusndgeckast Teopust 1aéT BOZMOXKHOCTh OOBSICHSATh M3BECTHBIE SIBIIEHIS TIPHP OB
1 Hay4IHbIe (paKTEL, IPEACKa3bIBaThL elé HeM3BEeCTHLIES SBJICHIL,

® [PUBOJUTH MPHUMEPHI MPAKTHYECKOT 0 UCTIOIb30BAHUS (PH3HYECKUX
3HAHMIA: 3aKOHOB MEXaHUKH, TEPMOJNHAMIKA U SJIEKTPOUHAMUKI B SHEPTETHKE,
pPasIMYHBIX BIJIOB SJIEKTPOMATHUTHBIX W3IYUEHUII AN pa3BUTUA pajauo- I
TEJICKOMMYHIIKAI[NI, KBAHTOBON (M3UKM B CO3JaHNN SACPHON BHEPreTHKH,
T1a3€pOoR;

® BOCOPHHHMATH M HA OCHOBE MOJIYYEHHBIX 3HAHHII CAMOCTOSATEIbHO
OLIEHHBATHL HIHGOPMAaNUIO, cojepikamytocsa B coobmenmix CMU, HurepHere,
HaYYHO- IO JISIPHBIX CTaTh X,

®  NCIO0JIb30BATh MPHOOpPETEHHbIE 3HAHUS I YMEHMsI B MPAKTUYeCKOii
AesITEILHOCTH M TOBCEIHEBHOH KH3HH JUIT o0ecreueHnss Oe30MMacHOCTI
KIBHEJICATEIILHOCTH B IIPOIECCE WNCIOJBL30BAHMS TPAHCIOPTHBIX — CPEJCTB,
OBITOBBIX SIEKTPONPUOOPOB, CPEACTB Pajilio- U TETEKOMMYHUKAIMOHHOM CBSI3M,
OIIEHKN BIIISHUS Ha OpPTAaHI3M YeJIOBEKa W JPYrHue OpraHM3MbBl 3arps3HESHIT
OKpyJkaromeil  cpeipl, palOHAaJILHOTO MPUPO/OIONB30BAHIII U 3al[UThI
OKPYKAFOIIEHl Cpe/Ibl.

COI''TACOBAHO COI''TACOBAHC
' (CCTHTAH

i €CTECTBEHHOIO LIMKIa

OV ukonsl-uHTepHaTaNe2 30» amrvcra 2018,
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