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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no ¢usuke B 10-11 xmaccax Ha 2019 -2020 yueOHBII TOA COCTABICH Ha
ocHoBe [Iporpammel 061eoOpazoBaTenbubix yupexaenuil. 10-11 kmacceor; CocraBurenu: U.T.
Caenko, B.C.lanromenkoB, O.B. Kopmrynosa, H.B. Illaponosa, E.I1. Jleutan, O.®. Kabapaus,
B.A. Opnog; «IIpocsemenuey, 2007 t; («IIporpamma no ¢usuke ais 10-11 kiacco
0011e00pa30BaTENbHBIX YUpekaeHHi (0a30BbIN M MPO(UIBHBIN YPOBHH), aBTOPHI TPOTPaMMBI
B.C.lantomenkos, O.B. KopryHoBa).

Ha m3ydenne xypca ¢pusuxu B 10 u 11 ximaccax orBoauTcs o 68 4acos:
Pabouas mporpamma OpHEHTUPOBAHO Ha UCTOJIb30BaHWE yucOHMKAa Pusuka-10. ; I'.5. Mskurmes,
b.b. byxoBues, H.H. Corckuii.- M.: IIpocBemenue, ®uzuka-11. ; I'.5. Mskumes, b.b. byxoBiies,
H.H. Cortckuii.- M.: IIpocBemenue [IpoMexxyToyHas arrecTanys MPOBOJUTCS B COOTBETCTBUH C
YcTaBoM HIKOJIBL.

du3nka Kak Hayka 0 HanOojee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyMAsl B KayecTBEe y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUH 00 oKpykaromem mupe. OHa
pacKpbIBaeT poJib HAYKH B DKOHOMHUYECKOM M KYJIbTYPHOM pa3BUTHHM OOIIECTBa, CHOCOOCTBYET
(OpMHUPOBAHNIO COBPEMEHHOTO HAYYHOTO MHUPOBO33peHus. s pemenus 3agad (HopMHUpOBaHUS
OCHOB HaYYHOT'O MUPOBO33pPEHUS, PA3BUTHS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN M MO3HABATEIbHBIX
WHTEPECOB  MIKOJHLHUKOB B TIpOIeCCe M3Y4YeHHs] (PH3UKM OCHOBHOEC BHHMAHHUE CIICYET YJENSTh
HE TepeJaye CyMMbl TOTOBBIX 3HAaHHUW, a 3HAKOMCTBY C METOJaMHU HAy4YHOTO TO3HAHMS
OKpY’KaIOIIeT0 MHpa, IIOCTAaHOBKE TpoOIeM, TPeOYIOUIMX OT YYalIUMXCS CaMOCTOSTEIbHON
JESTeIbHOCTH 0 UX Pa3pelICHHUIO.
3HayeHne (PU3MKHM KaK COCTaBHOM YacTH OOLIET0 00pa30BaHUH COCTOUT B TOM, YTO OHA BOOPYIKAaeT
UIKOJIbHUKA HAYYHBIM MEmMO0OM NO3HAHUA, TIO3BOJAIONIMM IOJIy4aTh OOBEKTUBHBIC 3HAHUA 00
OKpY’KaroIleM MHUpE.

3HaHue QU3NYECKUX 3aKOHOB HEOOXOAMMO ISl U3YUYECHUS XUMHUHU, OMOJOTUH, GU3UUECKOM
reorpaduun, Texnonoruu, ObXK.

Kypc ¢usuku B mnpumepHOM mporpamme cpeaHero (mojaHoro) oobmero o0pa3oBaHUS
CTPYKTYypUpYeTCS Ha OCHOBE (H3MYECKMX TEOpPHil: MEXaHWKa, MOJEKylsapHas (u3nKa,
ANEKTPOAMHAMUKA, HIEKTPOMArHUTHBIE KOJeOaHus U BOJIHBI, KBAHTOBas (hH3HKa.

OcoOeHHOCTHIO TpeaMeTa (hrU3KKa B Y4EOHOM TIaHE 00Pa30BATEIBLHOM ITKOJIEI SIBISICTCS U
TOT (DaKT, YTO OBJIAJICHHE OCHOBHBIMU (PM3UYECKUMU MOHATUSMHU U 3aKOHAMU Ha 0a30BOM YPOBHE
CTaJI0 HEOOXOMMBIM TMPAKTHUYECKU KaXKIOMY YEIOBEKY B COBPEMEHHOM KU3HH.



IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 MpeaMeTa

o ocgoenue 3Hanuil o PyHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX U IMPHUHIMIAX, JEKALUUX B
OCHOBE COBpPEMEHHOW (pu3nuyeckol KapTHHBI MHpa; HambOoyiee BaKHBIX OTKPBITHAX B 00JacTu
(Gu3MKK, OKa3aBIIMX OIpPEIEISIONIee BIMSHUEC HAa pPa3BUTHE TEXHUKH M TEXHOJOTHWH; METOJax
HAYYHOT'O MIO3HAHUS TPUPOJIBL;

J 0611a0eHue YMEHUAMU TIPOBOJUTH HAOIIOIEHU, TUIAHUPOBATh M BBIMOJIHATH SKCIIEPUMEHTHI,
BBIIBUTATh THUIOTE3bl W CTPOWTH MOJENH, NMPUMEHSTHh IIOJyYeHHBIE 3HAHUS TO (U3HUKE IS
OOBSICHEHUSI Pa3HOOOpPA3HbIX (U3MYECKHX SBJICHUH U CBOWMCTB BEIIECTB; IPAKTHYECKOTO
UCIOJIb30BaHUsl  (PU3MYECKUX 3HAHMM; OLEHUBAaTh JOCTOBEPHOCTh ECTECTBEHHOHAYYHOMU
uHpOpMaINH;

®  pazeéumue TO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH B
nporecce NpruoOpeTeHus 3HaHUH U yMEHUH 0 (GU3UKE C UCIOJIb30BAaHUEM Pa3IMYHbIX HCTOYHUKOB
nHpOpPMALIUU ¥ COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

J eéocnumanue yOoexJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB IPHPOJIBI; MCIIOIb30BaHUS
JNOCTHKEHUM (QU3UMKM Ha OJaro pasBUTHA YEJIOBEYECKOM IMBMIIM3ALMM; HEOOXOJUMOCTH
COTPYAHHUYECTBA B IPOLECCE COBMECTHOTO BBIMIOJHEHHUS 3a[ad, YBaKUTEIHHOI'O OTHOILEHHS K
MHEHHMIO ONIIOHEHTA NP 00CYKICHUH MTPOOJIEM €CTECTBEHHOHAYYHOT'O COAEP KaHuUs; TOTOBHOCTHU K
MOpPAJIbHO-3THYECKON OIIEHKE UCIOIb30BAHUS HAYYHBIX JOCTH)KEHUH, UyBCTBa OTBETCTBEHHOCTH 3a
3alIUTy OKPY>KarOIel Cpeibl;

J HCNOJIb30BAHHE NMPHOOPETEeHHBIX 3HAHUN M YMEHMH Ul pelleHUs NMPaKTHYeCKuX 3ajaad
MOBCETHEBHON JKM3HM, oOOecCTeyeHus Oe30MacHOCTH COOCTBEHHOW JKU3HH, PpaIOHAIBLHOTO
IIPUPOJIOIIOIB30BAHMS U OXPaHbl OKPY’KaIOIIEH Cpe/ibl.

O01eyyeOHbIe YMeHHSs, HABBIKH H CIIOCOOBI /1eSITeJIbHOCTH

PaGouas nporpamma npeaycMatrpuBaeT (pOpMUPOBAHUE Y MIKOJBHUKOB O0OIIEYy4eOHbIX YMEHUN U
HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATENbHOCTH U KIIIOUEBBIX KomneTeHuuil. [Ipuopureramu
JUTSI TIIKOJIBHOTO Kypca (PM3UKU Ha Tarie OCHOBHOTO OOIIET0 00pa30BaHMUsI SIBISIOTCS
Ilo3nasamenvHas OessmenbHOCmy:

. WCIIO0Ib30BAaHUE VISl IO3HAHUSL OKPYIKAIOIIET0 MUPa Pa3INuHbIX €CTECTBEHHOHAYYHBIX
METOIOB: HAOJIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHNE;

. dbopmupoBaHre yMEHUW pasnuyaTh (aKThl, THUIOTE3bl, NPHUYUHBI, CJEICTBUS,
JI0Ka3aTelIbCTBa, 3aKOHBI, TEOPHH;

. OBJIJICHUE aJIeKBaTHBIMHU criocobamu perieHus TEOPETHUUECKUX u
AKCTIICPUMEHTAJIbHBIX 33724,

. MPUOOPETEHHUE OMBITA BBIABHUKEHUS TUIIOTE3 I OOBSICHEHUS U3BECTHBIX (DAKTOB U

BKCHepHMeHTaHBHOﬁ IIPOBCPKH BBIABUT'aCMBbIX 'MIIOTC3.
HHqupMaLﬂ/lOHHO-KOMMyHMKamu6HCl}Z 0esamenlbHOCmb.

° BJIaJICHUE MOHOJIOTUYECKON U JUATOTHYECKOH peubto. CTIOCOOHOCTh TOHUMATh TOUKY
3peHust coOeceJHUKa U MPU3HABATh IPaBO HA MHOE MHEHUE;
(] HUCIIOJIB30OBAHUC  JIA peLHGHI/ISI IIO3HABATCJIIBHBIX H KOMMyHI/IKaTI/IBHBIX 3a1a4

Pa3IMYHBIX UCTOYHUKOB HHPOPMAIIIH.
Peghnexcusnasn oesmenvnocms:

o BJIAICHUC HABBIKAMU KOHTPOJISA U OLICHKHU cBoen ACATCIIbHOCTU, YMCHUCM NPCABUIACTD
BO3MOXHBIE PE3YJIbTATHI CBOMX JCHCTBUM:
o opraHu3zanusi y4yeOHOW  JeATENbHOCTH: IOCTaHOBKAa  LI€NH, IUIAHUPOBAHUE,

OIPCACIICHUC ONITUMAJIBHOI'O COOTHOIICHHUA LICJIN U CPCACTB.



Conep:xanue nporpammasl (68 1)
1.Mexanuka (21 49)

1.1. OcHoBbl kuHemaTuku (11 4)

Mexanundeckoe aBuxeHue. OTHOCUTENBHOCTD ABMKEHUA. OTHOCUTEIBHOCTH MOKos. Cuctema
orcueta. MatepuanbHas Touka. Tpaektopus. [IyTs u nepemenienne. MruoBeHHasi CKOPOCTb.
Ycekopenue. [IpsamonHeiiHOE paBHOYCKOPEHHOE IBUKEHUE. Y paBHEHUS IPSIMOJIMHEUHOTO
PaBHOYCKOPEHHOTO JIBHKEHUSI.

I'padviku 3aBUCIMOCTH KHHEMATHYECKHUX BEJIMUMNH OT BPEMEHH ITPU PABHOMEPHOM H
PaBHOYCKOPEHHOM JBM>KECHUU.

Pasnomepnoe dsusicenue no oxkpyacrnocmu. Ilepuoo obpawenus (8pawenus). Y4acmoma
obpawenus (epawenus). Jluneiinas ckopocms. LleHTpOCTPEMHUTETHLHOE YCKOPEHHUE.
Dponmanvuasn n1abopamopuan paboma

1. 3mepenue yckopeHus Tena Mpu paBHOYCKOPEHHOM JABM)KCHUU.

Jemoncmpayuu

1. OTHOCUTEIBHOCTH IBUKCHHUS.

2. [IpssmonuHetHOE U KPUBOJIMHENHOE ABM)KEHHUE.

3. CnuaomeTp.

4. CrnoxxeHue nepeMenieHui.

5. HampaBnienue cKOpOCTH MPH IBUKEHUU 110 OKPY>KHOCTH.

1.2. OcHoBbl fuHamMuku (10 4)

BsaumopeiictBue ten. [lepBriii 3akoH HetoToHa. MHepumanbHas 1 HEeMHepLaibHask CHCTEMBI
orcueTa. PaBHOnpaBue HHEpIMAIbHBIX CUCTEM oTcueTa. [IpuHiun otHocutenbHOCTH [ anmes.
IIpocmpancmeo u 8pems 6 Kiaccuueckou MexaHuxe.

Macca. Cuna. Cnoxenue cui. PaBHogeiictByromas cuia. Bropoit 3akon Hetotona. Tpetuit
3akoH HerotoHa.

['paBuTanmonHbie CUbl. 3aKOH BCEMHUPHOT'O TATOTCHHUS.

Cuna TsKecTH, HeHTP TsKecTH. OObicHeHUe 3a8UCUMOCTNU CUNbL AHCECMU O 8bLCOMbL HAO
nianemoti. CBOOOIHOE majieHue. Y CKOPEHHE CBOOOTHOTO TA[CHHSI.

JIBukeHMe NCKYCCTBEHHBIX CITyTHUKOB. [lepBast u BTopasi KOCMHUYECKHE CKOPOCTH.
IIpeockazamenvhas cuna 3aK0OH08 KAACCULECKOU MEXAHUKU.

Cuinbl ynpyroctu. 3akoH ['yka.

Bec mena. Bec mena, dsudscywezocs ¢ yckopenuem no eepmuxanu. Hesecomocme.

Cunvl mpernus, Ko3ghghuyuenm mpeHus CKOIbHCEHUS.

Yenosus pasnosecus meepooco mena. I[lneuo cunvi. Momenm cunvl. Ilpasuno momenmos. Buowi
PpasHogecus.

@ponmanvusle 1a00pamopHsvle padomul

2. OmnpeneneHune HEeHTPOCTPEMHUTEILHOTO YCKOPEHUSI.

3. OnpeneneHue HEeHTPa TAKECTU MII0CKON KPUBOJIMHEHHON TUTACTHHBI.

4. 3mepeHue )KeCTKOCTU NPy KUHBI.

5. Usmepenue kosgppuyuenma mpenus cKoAbIHCEHUSL.

6. H3yuenue pagnosecus meia noo 0elcmeuem HeCKOIbKUX CUIL.

Jemoncmpayuu

6. BzaumoenicTsue Tel.

7. IlposiBneHue HHEPLMHU.

8. CpaBHEHHE MacCC Tell.

9. Bropoii 3akoH HbroToHA.

10. H3zmepenue cu.

I1. CrnosxeHue cuil, IeHCTBYIOIIMX Ha TEJIO MO/ YIIIOM APYT K ApYTY.



12. Tpetuii 3akon HproToHa.

13. LlenTp TskecTH Tena.

14. Crpobockor.

15. [Tagenue Tena B BO3yXe U pa3peskeHHOM MPOCTpaHCTBe (B TpyOke HpioToHa).

16. Bec mena npu yckopeHHOM nooveme U NA0eHUU.

17. Hesecomocmo.

18. 3aBUCUMOCTD CHJIBI YIPYTOCTH NMPH AehOPMAIIIH MTPYKUHBI.

19. Cunvl mpenus kavyeHus u CKOJIbIHCEHUS.

20. PasHosecue Hespawjaiouje2ocs mena npu 0elucmseuy Ha He2o HeCKOJIbKUX CUIL.

21. Pasnosecue mena, umeiouje2o 3aKpenieHHy10 0Cb 8pAWeHUsl, npu 0elcmeuu Ha He2o
HEeCKObKUX CUIL.

22. Buowi pasnosecus mei.

2. 3akonbl coxpaHeHnus (8 1)

Nmmynbe Tena. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE IBUHXKEHUE. MCcnoib306anie 3aKOH08
MexaHuKku 0Jist 00bACHEHUs 08UNHCEHUSL HeDECHbIX mel U Ol PA36UMUSL KOCMUYECKUX UCCe008aHUII.
Mexannueckas padora. [ToTeHIMaabHas ¥ KHHETUYCCKAs SHEPTHH. [lomenyuanvuas snepaust u
8UObL pasrosecusi. 3aKOH COXPAHEHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu
23. 3aK0H COXpaHEHUSI UMITYJIbCA.
24. PeakTBHOE IBHKEHUE.
25. Mopenb pakeTsl.
26. H3meneHne sHeprum Teja Ipyu COBEPIIICHUU pabOTHI.
27. [Tepexo mOTEHIIMANTBHOM SHEPTUH B KWHETUYECKYIO SHEPTUIO U 0OPATHO.
28. Mojenb BETpSIHOTO JBUTATEIIA.

3. Monexynsipuas ¢usuka (19 )
3.1. OcHOBBI MOJIEKYJISIPHO-KUHeTHYeCKO# Teopuu (13 1)

OCHOBHBIE TIOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKONH TEOpUM M WX OIMBITHOE OOOCHOBaHUE.
CBoiicTBa Ta30B, XHAKOCTeW W TBepabix Ten. Juddysus. bpoyHoBckoe nemwkenne. KomudecTBo
BewecTBa. Mouib. IToctosinHas ABoraapo. MoinsipHas macca. Macca 1 pa3mepbl MOJIEKY L.

WneanbHblil ra3 — ynpoIlleHHas MOJAENb PEabHOr0 rasa. I panuysbl npuMeHuMocmu Mooenu
uoeanvrozo eaza. CpemHsss KUHETHUYECKas DHEPrusi MOCTYNaTeNbHOTO JBIDKEHUS MOIICKYI.
JaBnenue ra3a. CBsi3b MEXAY JaBJICHUEM HJICAIBHOTO Ta3a M CPEIHEN KUHETUYECKOW SHEeprueut
TEIJIOBOTO JIBMXKEHUS €TI0 MOJIEKY L.

M3ompornieccel B razax. 3HAKOMCTBO ¢ HJMOupuueckuM 3akoHoM Illapns. AGcomroTHas
temrnepatypa. TemnoBoe paBHoBecue. Temmeparypa u ee wusMmMepeHue. CBsA3b cpeaHel
KMHETUYECKOM DSHEPruM TIOCTYMATeNbHOIO JBMIKEHHS YacTHI[ BeElIeCTBA U  aOCOJIIOTHOM
temneparypbl. Cpednss keadpamuynas ckopocms moaekyn eaza. Onvimol [lImepna. 3asucumocmuo
oasneHusi om aOCoNOMHOU memMnepamypsl U KOHYEHmMpayuy MOJieKyJ.

VYpaBuernne MenneneeBa — Kuaneiipona. Eeo npumenenue Kk uzonpoyeccam. I paguxu
U30NpPOYECCco8 8 paziuiHbIX KOOPOUHAMAX.

WN3meHeHnue arperatHbIX COCTOSIHUM BellecTBa. FHewacvliujeHHble U HACbIUWEHHble NApbl.
Jaenenue mnacviyenno2o napa. YCIOBHE KUIEHUS KUAKOCTH IPU JaHHOM TeMIleparype.
3aBUCUMOCTD TEMIEPATyPhl KUTICHHS )KUAKOCTH OT JABJICHHUS. BaajicHOCmb 8030yXd.

Kpucrannuueckue u amopgusie tena. Mexanuueckue cgeoticmea meepovix mei. /lepopmayuu.
Abcontomnoe u omuocumenvHoe yonunenus. Mexanuueckoe nanpsicenue. 3axon Iyka. Mooynw
HOnea.

@ponmanvusle 1a00pamopHsvle padbomul
8. OreHka Macchl BO3AyXa B KJIACCHON KOMHATE TTOCPEICTBOM HEOOXOAMMBIX U3MEPECHHUN U



BBIYUCIICHUH.
9. Usmepenue rasxcrnocmu 6030yxa.
10. H3zmepenue mooyns ynpy2ocmu pe3umbi.

Jemoncmpayuu
29. Mexanundeckasi MOJIETb OPOYHOBCKOTO JIBH)KCHHUS.
30. B3anmMocBs3p MexIy 00beMOM, AaBICHHEM U TEMIEpaTypOi sl JaHHOIH Macchl rasa.
31. H3omepmuueckuii npoyecc.
32. H306apmwiii npoyecc.
33. H3oxopHwiti npoyecc.
34. Ceoticmea HacvluyeHHbIX Napos.
35. Kunienne BoabpI py NOHM>KEHHOM JaBJICHHH.
36. Yempoiicmeo u npunyun deticmeusi ncuxpomempa.
37. Poct kpucramios.

38. Vnpyeas u ocmamounas degpopmayuu.
3.2. OCHOBBI TEPMOAMHAMUKH (6 1)

OcHOBHbIE MOHATHS TEPMOAMHAMHUKU. BHYTpeHHSS 3HEprusi uAeaqbHOr0 OJHOATOMHOIO rasa.
KomngectBo Temmorsl. PaGoTta rasa mpu m3obapHOM mpouecce. I'paduueckas mHTepnpeTanus
paboTte! raza. [lepBblif 3aK0H TepMOAUHAMUKU. [IpumeneHue nepeoco 3aKoHa MepMOOUHAMUKU K
uzonpoyeccam. Y paBHEHHUE TEIUIOBOTrO OanaHca. Aouabammuwiii npoyecc.

[Topsnox u xaoc. HeoOpaTumocTh TEMIOBBIX IpoueccoB. BTopoit 3akoH TepMoanHaMUKH. E2o
cmamucmuyeckoe ucmonakoganue. [lpuHuun necTBusi TeoBbIX ABurateneil. KIIJ[ mennosozo
osucamens. Hanpaenenus 6 ycogepuieHcmeosanuu mennioguix ogueameneu u nosviwenuu ux KIIJ/[.
Ponv  mennosvix Osucameneii 6 HapooHom xosaticmee. TeruloBble JABUraTeIM M OXpaHa
OKpYKaIOIIEH Cpeibl.

Jemoncmpayuu
1. H3menenue memnepamypul 6030yxa npu aouabamuom pacuupenuy u CoHcamuiu.
2. HeobpatumocTs aBneHus quddy3un (Ha MOAEIH).

4. OCHOBBI QJIEKTPOIUHAMMUKHU (184)

Onexmpuueckoe @3aumooelicmaue. DIEMEHTAPHBIN SJIEKTPUUYSCKUA 3apsia. JIucKpeTHOCTh
ANEKTPUYECKOTO 3apsiaa. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsiaa. 3axon Kynona. Kynonosckas
cuna. DIEKTpUYecKoe Moiie. DNeKTpocTaTudeckoe nosie. HanpsskeHHOCTh AIEKTPUYECKOTO TOJIS.
Hanpsowcennocmo nons moueunozo 3apsoa. Ilpunyun cynepnosuyuu noseti. CUIOBbIE JHMHUU.
OAHOPOIHOE ANEKTPUUYECKOE TOJIE.

JuonekTpuku B diekTpuueckoM tonie. [lonmspuzarnus audnekTpukoB. JludnekTpuueckas
MpPOHUIIaeMOCThb. [IpOBOAHMKY B 3JIEKTPHUUECKOM TOJIE.

Paboma  snexmpuueckoco  nons  npu  nepemewenuu  3apaoa.  IloTeHIMaTbHOCTH
ANEKTPOCTATUYECKOTO Mouis. Pa3HocTh motennuanos. Hanpsokenue. CBs3b MEXy HampsKEHUEM H
HaNPSKEHHOCTHIO OJJTHOPOIHOTO JIEKTPUUECKOTO TOJIS.

Onexmpuueckas emxocms. Konoencamop. Dnepaus anekmpuuecko2o nois KOHOeHCamopa.

Hocurenn cBOOOIHBIX AIEKTPHUECKUX 3apsIIOB B METAILIAX, JKUAKOCTSIX, Ta3aX U BaKyyMe.

[TomynpoBOAHUKU.  DIEKTPONPOBOAHOCTHIIONYIPOBOJHUKOB M €€ 3aBUCHUMOCTh oT
temreparypbl. CoOCTBEHHAs ¥ TIPUMECHASI IPOBOJUMOCTH MTOTYTIPOBOJTHUKOB. DIeKMPOHHO-
OvlpoyHblll  nepexoo. Ilonynpogoonuxosvie npubopvl U ux npuMeHeHue (mepmopesucmop,
gomopeszucmop, nosynpo8oOHUKO8bIL OUOO, MPAHIUCMOD, UHMESPATbHASL MUKPOCXeMA)
Jemoncmpayuu

1. YCTpOMCTBO M MIPUHLIMI ACHCTBHS SJIEKTPOMETPA.

2. 3axon Kynona.

3. DIIEKTPUYECKOE T10JI€ 3aPSKEHHBIX IIAPUKOB.

4. DneKTpuYecKoe NoJIe IBYX 3apsyKEHHBIX IUIACTHH.



5. IIpOBOTHUKH B DJIEKTPUUECKOM TI0JIE.

6. Yempoiicmeo u  npunyun  Oelicmeusi KOHOEHCaAmopa NOCMOAHHOU U NepPeMeHHOU
NEKMPOEMKOCHIU.

7. 3agucumocmys  21€KMPOEMKOCMU — NIAOCKO20 KOHOeHcamopa om — NAowaou  NiacmuH,
PACCMOAHUSL MENCOY HUMU U OUITEKMPUYECKOL NPOHUYAEMOCTU CPeObl.

8. DHepaeus 3apsaxicennozo KoHoeHcamopa.

IHoBTOpEHue (2 4)

TeMaTn4ecKoe NJIAHUPOBAHUE.

Bua 3aHaTHil (KOJIMYeCTBO
4acoB)
Ne Paszien Kommaecrso Jladoparop- |KonTpoJb
1/11 4acoB

fibie padoThI e padoThbl

1 Mexanuka 21 2 2

2 3aKOHBI COXpaHEHUs 8 1 1

3 Monexynsipaas pusnka 19 1 1

4 OCHOBBI 2JIEKTPOIUHAMUKHU 18 1 2

5 IToBTOpeHUe 2




11 kaace
OCHOBHOE COJAEP) KAHHUE( 66 uacoB)

OCHOBbI 2 JIEKTPOAMHAMMUKM ( 12 yacoB)
Fmaea 1. MaruutHoe none (4 yaca)

B3anmMoaencTBme TOKOB. MarHuTHOE MOJie TOKA. BekTop MaraHuTHOM MHAYKUWU U TUHUH
MAarHuTHON MHAYKIUU. MOyJIb BEKTOpa MATHUTHOM MHAYKIMU. [[pyuHIIMN cyneprnio3nunnu
MarHuTHbIX nosed. Cuna Amnepa.

[encTBne MarHMTHOro NOJS Ha ABMXKYLLMECS 3apsaXXeHHble YacTuubl. CunaJlopeHua.
DneKTpou3MepuTelbHble MPUOOPHI. MarHUTHBIE CBOMCTBA BEIIECTBA

MaBa 2. dnexrpoMarHMTHasa uHAykumsa ( 8 Yacos)

SIBneHue 3JIEKTPOMarHuTHOM UHAYKIMU. MarHuTHbIi noTok. Hanpasienne HHAYKIIMOHHOTO
Toka. Buxpeoe anexkrpuueckoe nose. [Ipasuno Jlenna. 3akoH 3I€KTPOMAarHUTHOW WHTYKIIUH.
O/1C naaykumu B ABMKyIMXCcs MpoBoAHuKax. CaMmonHaykuus. MHIyKTUBHOCTS.

DHeprus MarHUTHOTO TOJIS.

Jemoncmpayuu

MarauTHO€E B3aUMOJEHCTBUE TOKOB.

OTKJIOHEHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM I1OJIEM.

MarsuTHbIe CBOMCTBA BELIECTBA.

MarnuTHas 3anmuch 3ByKa.

3aBucumocth J/1C HHAYKIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.
3aBucumMocth J/]C caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS CUJIbl TOKA U MHIYKTUBHOCTHU
MIPOBOJHMKA.

Jlabopamopuvie padomot

1.HaGmronenus neiicTBrUs MarHUTHOTO TIOJIS HA TOK

2.13y4yeHus siBIEHUS 31€KTPOMArHUTHOM MHIYKIUN

KOJIEBAHUSA W BOJIHBI ( 14 yacoB)
I'naBa 3. Mexanuueckue koJie6anus (4 yaca)

Mexanndeckue koseOanus. CBOOOTHBIE M BBIHYXKIEHHBIC. MaTeMaTHYECKUH MasTHHK.
MNepwvoa, yacTtoTa v aMnNAnTyaa konebaHui. Nepuoa konebaHmi MaTeMaTUYECKOro U

NPY>XWUHHOIo MasiTHUKOB. FapMoHuyeckune konebaHuns. ®asza konebaHnn. PesoHaHC.
MpeBpalieHne Npn rapMoHnYecknx konebaHmsx.

MasBa 4. D neKrpoMarHuMTHble Konebanms ( 3 yaca)

Konebarenpupiit  koHTYp. CBOOOAHBIE  JIEKTPOMAarHUTHBIE  KoieOaHUS.  BBIHYXICHHBIC
JJIEKTpOMarHuTHhe KoyieOaHus. IlepemenHbrii Tok. JleWcTByromme 3HA4YeHHS CHIBI TOKA |
HanpsbkeHus. KoHaeHcaTop M KaTylika B LIENM NEPEMEHHOTO TOKAa. AKTHBHOE COMNPOTHUBIICHUE.
JleficTByIOIIIME 3HAUYCHUSI CHJIBI TOKA M HAMPSDKCHUSI. DJIEKTPUUECKUN PE30HAHC.

I'nasa 5. [IpousBoacTBO, Nepeaaya U UCNOJb30BAHNE JIEKTPUIECKOi IHeprun ( 2 yaca )

I'enepupoBanue osnektpuyeckoid sHeprun. Tpancdopmartop. IlpouwsBonacTBo, mepemada u
noTpebiIeHne dJIEKTPUIECKON SJHEPTUH.

I'naBa 6. Mexannuyeckue BOJIHBI ( 2 yaca )



Mexanndyeckue BoaHbl. Pacmpocrpanenue, AJIMHA W CKOPOCTb BOJIHbl. YpaBHeHHE
rapMoOHHMYecKoi Oerymieil BoaHbl. [IpoonbHbIE U MONEepevyHbie BOJHBL. J[JTMHA BOJIHBI. 3BYKOBBIE
BosHBL. UHTEepdhepentins Boau. [Ipuamun [oirenca. Jludpakius BoJH.

I'maBa 7. DiekTpoMaruuTHbIe BOJIHBI ( 4 yaca )

3J’I€KTpOMaFHI/ITHOG II0JIC. 3JICKTpOMaFHI/ITHaJI BOJIHA . CKOpOCTL QJICKTPOMArHuTHBIX BOJIH.
CaoiicTBa 3y1eKTpoMarHuTHEIX BoJiH. M300petenue panno A.C.ITomoBem. [TpuHIMIBI paguocBs3u
U TCIICBUACHUS.

Jemoncmpayuu

CB0OOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.
OcuusmiorpaMma NepeMeHHOro TOKa.

Konnencarop B nienu nepeMeHHOT0 TOKa.

Karyika B ienu nepeMeHHoro Toka.

Pe3onaHc B mocienoBaTeNbHON €U IEPEMEHHOTO TOKA.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUH.

['eneparop nepemMeHHOTO TOKA.

Tpancdopmarop.

N3nyyenue u npuem 3JeKTPOMarHUTHBIX BOJIH.
JlabopaTopHbie padoThl

1.0npeneneHne yCKopeHust CBOOOHOTO MaIeHUs IMPY TOMOIIN MasiTHUKA

OIITHUKA (17 yacos)

I'naBa 8. CBeToBbIe BosiHBI ( 10 yacoB )

CKopocTb CBETa U METO/IBI €€ U3MEPEHUS. 3aKOHBl OTPAKEHUS U MPEIOMIICHHS CBETA. .
®opmysa TOHKOH JIMH3bL. [loayueHne n300pakeHus ¢ MOMOILBIO JIUH3BI.

BonHoBbIE CBOMCTBa cBeTa: qucnepcus, MHTEpPEpeHIMs] MEXaHMYECKUX BOJIH U CBETa,
Iupakus MexaHMdeckux BojdH u  cBera. KorepentHocts. JludpakunoHHas pemieTka.
ITonepeunocts cBeTOBBIX BOJIH. [losgpu3anus cBera. DIeKTpOMarHuTHasi TEOPHsI CBETA.

JlabopaTopHbie padoThl

& N3mepenune nokasareis peoMIICHHUs CTEKIIA.

& OnpesienieHne  ONTHYECKOM CHIIBI M (POKYCHOTO — PAaCCTOSHUSI
coOuparoIiei JTMH3HI.

& VIsMepeHne [UITMHBI CBETOBOM BOJIHEI.

JdemoHcTpaumu:

3aKOH OTpa)XKEHUs CBETA.

3aKOH MPEJIOMIIEHHS CBETA.

[TonHoe oTpakenue.

CgetoBog.

[Tonyuenue uaTepHEPEHIIMOHHBIX MOJIOC.
Judpaxius cBeta Ha TOHKOM HUTH.
Judpaknus cBeTa Ha y3KOH IICITH.

[Tonspusanus cBeTa NOIAPOUIAMH.

[TonHOE BHYTpEHHEE OTpa’KEHHUE CBETA.

[TonmyueHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[TonmyuyeHue ciekTpa ¢ MOMOIIBI0 AU(PPAKITHOHHON PEHIETKH.



[Tonsgpuzanus cBera.
CrexTpocKor.
®doToanmnapar.
IIpoekuMOHHBIN anmapar.
MUKpPOCKOIL.

Jlyna

Teneckon

I'naBa 10. U3nyyenue u cnekrTpsl. (4 yaca)

PaznuuHble BHIBI ANEKTPOMArHUTHBIX HM3IyYEHHH W WX NPaKTUYECKOe NpPUMEHCHHE:
CBOWCTBAa W MpHUMEHEHHE HH(PaAKPACHBIX, YIbTPA(PHUOIETOBBIX M PEHTICHOBCKUX M3ITyYCHHH.
[Ikana 351eKTpOMarHUTHBIX U3Ty9ICHUH.

JdeMoHcTpanum:
HeBunnMebie n3mydeHus B CIIEKTPE HArPETOTO Tea.
CBoiicTBa HH(PPAKPACHOTO U3ITyUCHHUS.
CgoiicTBa ynbTpadroIeTOBOTO U3ITYUCHUS.
[Ikana 31eKTpOMarHUTHBIX U3Ty4eHuH (Tabnuna).
3aBHCHMOCTH TUIOTHOCTH TIOTOKA U3IYYCHHUS OT PACCTOSHUS JI0 TOYSYHOTO UCTOYHHKA.
JlabopaTopnasi padora

e HaOmoneHue CIIONIHOTO U JIMHEHYaTOro CIIeKTPOB

I'naBa 9. JjieMeHTHI TEOPUM OTHOCUTEJIBHOCTH. (3 yaca)

[locTynatel TEOpUM OTHOCUTENBHOCTH. [IpUHIMI ~ OTHOCUTENBLHOCTH  DUHINTEHHA.
[TocTostHCTBO cKOpOcTH cBeTa. [IpocTpaHCTBO M BpeMs B CIIELMAIIBHONW TEOPUU OTHOCUTEIIBHOCTH.
PensartuBuctckas nuHamuka. CBsi3b MaccChl C JHEPTUEH.

[Tonnast »Heprus. DOHepruss mOKos. PenstuBucTtckuii umnynibC. CBsA3b IMOJHOM SHEPrUU C
UMIIYJIbCOM M Maccoil Tena. Jledekt Macchl U SHEPTUs CBS3H.

KBAHTOBAS ®U3UKA ( 14 yacoB )

I'nasa 11. CBeToBbIe KBaHTHI ( 3 yaca)
I'mnoresa [lnanka o kBantax. @otorpdext. YpaBaenue A.DiHmrTeiHa 111 hoTodddexTa. DOTOH.
Omnsritel [1.H.JIeOenera u C.M.Basunosa. [Ipumenenue ¢pororddexra.

I'naBa 12. AtomHas ¢usuka (3 yaca)

IInanerapnas Moznens aroma. KBantoBsle noctynatsl bopa u nuHeituaTele ciekTpsl. I'unoresa
ne bpoitns o BoOmMHOBBIX cBoiicTBax uactuil. Judpakuus daekTpoHOB. COOTHOIIECHHUE
HeonpenenenHoctei ['elizen6epra. CioHTaHHOE M BBIHYKJICHHOE M3JTyueHHe cBeTa. Jla3epsl.

I'naBa 13. ®u3uka aroMHoro siapa ( 6 yacon )

Mognenu cTpoeHust aToOMHOro sapa. SnepHsle cuibl. HykiioHHast Moaens siapa. DHEPrusl CBA3U
anpa. SnepHsie cnekTpsl. AaepHbie peakuuu. Llennas peakuus nenexHus saep. AnepHas sHEpreTUKa.
TepmosiaepHslil cunTe3. PagroakTuBHOCTS. [lo3umeTpusi. 3aKOH paliOaKTUBHOTO pacnajaa

I'maBa 14. DnemenTapHbie yacTuubl ( 2 yaca )
Mup sneMeHTapHBIX YaCTHLI.

Jemoncmpayuu

dotorhdexr.

JInnenyaTsie CIIEKTPHI U3IIy4YECHHUS.
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Jlazep.

Kamepa Bunbcona.

dotornexTpudeckuii 3H(PEeKT Ha YCTAaHOBKE C IIMHKOBOM TIJIATHHOM.

3akoHbI BHEIIHETO GoTod(dekTa.

YCTpoiCTBO U IEHCTBHE MOTYTPOBOAHUKOBOTO U BAKYYMHOTO (DOTORJIEMEHTOB.
YcrpoiicTBo u neiicTBre (oTopene Ha POToIIEeMEHTE.

Mopenb onbiTa Pesepdopaa.

Habmionenue TpexoB B kamepe Buibcona.

YCTpolcTBO M IEMCTBUE CUETYMKA HOHU3UPYIOIIUX YACTHIL.

CTPOEHUE M 3BOJIIOIIMS BCEJEHHOM ( 5 yacos)
I'nasalS. Conneunasi cucrema ( 2 yaca)

ConneuHas cucteMa. , ee CTpoeHue. BunuMblie TBUKEHHUS HEOSCHBIX TEll.
3aKOHBI ABIKEHUS HEOECHBIX TEl.
Cucrema 3emns — JlyHa.

I'naBa 16. Cosnue u 3Be3abl1 ( 1 yac)

OO0mue CBEJICHUS 0 Comnnrre. OcHOBHBIE XapaKTEPUCTUKU 3BE3/I.
3Be3/1bI 1 ICTOYHUKH MX SHEPTUH
I'naa 17. Ctpoenue Bcesiennoii ( 2 yaca )
Hama T@anaktuka. [lpyrue ramakTHUKH. [IpocTpancTBeHHBIE MacIITa0bl HAOJI01aeMOM
Bcenennoii. [IpumeHUMOCT 3aKOHOB (PU3HUKH IJ1s1 OOBSACHEHHUS PUPOABI KOCMHUECKUX OOBEKTOB.
«KpacHoe cMmelieHre» B ciekTpax rajakTuk.  COBpEMEHHBIE B3TJISAIbI HA CTPOCHHUE M SBOJIIOIIMIO
Bcenennoi.

JdemMoHcTpauuu

1. ®ororpaduu ConHua ¢ MITHAMU U IPOTyOEepaHIIaMHU.

2. ®ororpaduu 3BE3HBIX CKOTUICHHH U Ta30MBUIEBBIX TYMAHHOCTEH.
3. ®ororpadun rajJakTUk.

Haoéniwoenusn

4. HaGaroneHue COJIHEYHBIX MIATEH.

5. O6napyxenue Bpamenus: ConHIa.

6. HaGmroienus 3B€3AHBIX CKOIUICHU, TYMaHHOCTEH U ralakTHK.

7. KoMmmproTepHOE MO/ICTTMPOBAHNE IBUKECHUSI HEOCCHBIX Tell.

IToBTOpEHHE (1 4ac)
Enunas ¢dusmveckas kapTuHa MHpa.

TemaTnyeckKoe NJIAHUPOBAHUE.

Bun 3ansituii (KoJIH4eCTBO

4acoB
[KoanuecTBO )

Pa3nen
JacoB

UlabopaTopHbie | KoHTpOJIB-
padoThI ble padoThI

OCHOBBI 3JIEKTPOAMHAMUKHU 12 2 1
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Koie6anus 1 BOJIHEI 16
Omnrtuka 17
KBanrToBas ¢usuka 14
CtpoeHue 1 3BOTIOLUS 5
Bcenennoit
IToBTOpEeHUE 2
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