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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usmuke ©6a30BOr0 ypOBHS Ha YpOBHE CpPETHETO OOIIEro
oOpa3oBaHHs pa3padoTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3ysibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yu€roMm (enepanbHOil pabouelt TpPOrpaMmbl BOCIUTAHUSA U
KOHLICTIIMKA TpenojiaBaHus y4deOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peANU3YIOIINX OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

ConepxaHue mporpaMMmbl MO (U3MKE HaMpaBieHO Ha (QOpMUpPOBAHUE
€CTEeCTBEHHO-HAyYHOU KapTHUHBI MUpa oOydaromuxcs 10—11 kimaccoB mpu 00yueHun
uX (Qu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITEILHOCTHOTO MOJXOJa.
[Iporpamma no ¢pusuke coorsercTByeT TpedboBanusM GI'OC COO k miiaHupyemMbIM
JMYHOCTHBIM, MPEAMETHBIM M METAapEeIMETHBIM pe3yJibTaTaM 00y4YeHHUs], a TaKxKe
YUUTBHIBAET HEOOXOJMMOCTb peaIM3all MEXKIIPEIMETHBIX CBA3€H (QU3MKH C
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMU IIpeIMETaMU. B Hell onpeaensaoTcss OCHOBHBIE
LEIU U3y4eHUs! (PU3MKHU Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, IIAHUPYEMBIE
pe3ynbTaThl OCBOEHHS Kypca (PU3MKU: JIMYHOCTHBIE, METalpeIMETHEHIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMMma no ¢pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uKku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJIaM O0yUYEHUS;

e cojepxaHue yueOHoro npeamera «Pu3nkay» 1o rogam o0ydeHus..

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYyMas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJal B CUCTEMY
3HaHUI 00 okpy»xaroniemM Mupe. LIIKonbHbIN Kypc GU3UKK — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHBI
JieaT B OCHOBE TPOIECCOB U SIBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3ndeckorr reorpadueir u actpoHomueid. Mcmonp3oBaHME W aKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUM  ompenersieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe IHEPTETUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIyYeHHUs] HOBBIX MAaTEpHAJIOB C 3a/JlaHHBIMU CBOMCTBaMHM U Apyrux. M3yuenue
(U3MKK BHOCUT OCHOBHOM BKJIaJl B POPMUPOBAHUE €CTECTBEHHO-HAYUYHOMN KapTUHBI
Mupa oO0yyaroumxcs, B (OPMUPOBAHHWE YMEHUU MNPUMEHSITh HAyYHBIH METOJ
MO3HAHUS NP BHIMOJIHEHUHU UMU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca pu3uKu 151 ypOBHS CpeTHEr0 OOLIEro 00pa30BaHus MOJI0KEH
PAI UAEH, KOTOpbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEeX pa3ienoB (U3HUKH, BKIIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HUKHU.



Hoesn eenepanuzayuu. B coOTBeTCTBUM ¢ HEW MaTepuan Kypca (U3HKH
oOBeIMHEH BOKPYr (¢u3nyeckux Teopuil. BenymuMm B Kypce sBIseTcs
(opMupOBaHHE NPEJICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus NOpPEANOSaraeT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUEeCKOW HAyKH, OCMBICICHHE CBS3U Pa3BUTHS
(U3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU
1 3KOJIOTUYECKUMHU MPoOIeMaMH.

Hoes npuxnaomnoii nanpasnennocmu. Kype pu3nku npeamnonaaraet 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKHUX M TEXHOJOTMUECKUX MPUIOKEHHH MU3Y4YEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peanu3yercsd IOCPEACTBOM BBEACHMS DIIEMEHTOB
COJIEp)KaHUs, TMOCBSMIEHHBIX JKOJOTUYECKUM IMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke 0O0CYXIeHHUs
po0JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

CrepKHEBBIMHU DJIEMEHTAMHU Kypca (PH3UKH Ha YpOBHE CpEIHEro ooOIero
oOpa3oBaHMsl SABJIAIOTCS (pusmueckue teopuu (popmMupoBaHUE MNPEIACTABICHUN O
CTPYKType MOCTpOeHus: GU3NYECKON Teopuu, posid (yHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SBICHUHN U MPOLIECCOB).

CucTeMHO-eSTENIbHOCTHBIA TOAX0 B Kypce (PU3MKH pean3yeTcsl Mpexie
BCEro 3a CYET OpPraHM3allMM SKCIEPUMEHTAIBHON JEeATENbHOCTH OO0yYarolUXCsl.
J1y1st 6a30BOTO YpOBHS Kypca (PU3HKHU — ITO UCIIOJIH30BAHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U Ja00paTOPHBIX paboT, KOTOPHIE B MPOTpamMme
no (gu3uke OObEIWHEHBI B OOMIMI CIHUCOK YYEHMYECKHX MPAKTUYECKUX padoT.
Boigenenue B yka3aHHOM IiepeyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX MJist
KOHTPOJIS U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKaMU 00pa30oBaTeNIbHOTO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEW MIIaHUPOBaHUS W OCHalIeHUs kaOuHera (usuku. Ilpu
ATOM OO0ECHeUrBaeTCs OBIAJACHHE OOYYAIOUUMHUCS YMEHHUSIMH MPOBOIUTH
KOCBEHHBIE HM3MEPEHHMsI, MCCIEIOBAHUS 3aBUCUMOCTEH (M3UYECKUX BEIUYHUH H
IIOCTAHOBKY OIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yAETIAETCS PEIICHUIO PACUETHBIX M KAUeCTBEHHBIX 3a7ad.
[Ipu 3TOM AJs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a]]a4 C SIBHO 3a/1aHHOM
¢usznyeckoil MOAENbI0, TMO3BOJIAIONIMNE NPUMEHATh W3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK U WHTETPUPYS 3HAHHS U3
pasHbIX paszaenoB. [Jig KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
OOBsICHEHHE MpOTEeKaHUs (U3NYECKUX SBJIEHUN M TPOLECCOB B OKpYXKarouiei
KU3HH, TpeOytonue BhIOOpA (U3MYECKON MOJENH JUIsl CUTyallud TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpedoBanusimu ®I'OC COO k maTepuanbHO-TEXHUIECKOMY
oOecrieueHnto yuyeOHOro mpoiiecca 0a30BbIii YpOBEHb Kypca (PU3UMKH Ha ypOBHE
cpenHero o01ero oOpa3oBaHMs JOJDKEH HM3y4aThCsl B YCIOBHSIX MPEIMETHOIO
KaOuHeTa (PU3MKM WIM B YCIOBUSX HMHTETPUPOBAHHOTO KaOMHETa NpPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kabunere Gu3nKu MOMKHO OBITH HEOOXOIUMOE
nabopatopHoe OOOpyIOBaHUE MJIs BBINOJHEHHUS YKa3aHHBIX B MPOTpaMMe I10
bu3KKe yUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHCTpaninoHHOEe  00OpyAoBaHUE (HOPMUPYETCS B COOTBETCTBHHM C
MPUHIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECIEYMBAaET IOCTAaHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOUEBbIX JEMOHCTpAlUN IS
UCCJICIOBAHUS  W3Y4YaeMbIX  SIBICHUW M  MPOLIECCOB, OMIUPUYECKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopatopHoe 00OpyJIOBaHHE [JIsi YYCHHUECKUX TMPAKTUUYECKUX padoT
(dopmupyeTcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaronuxcs. TeMaThyeckue KOMILUIEKTBI
71a00paTopHOro O00OPYAOBAHUSA JOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU aHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPHUIA.

OCHOBHBIMU LIETSIMU U3YUYEHUS (PU3UKHU B 00111EM 00pa30BAHUU SBIISIOTCA:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OOYyYarolMXcsi K HAyYHOMY
U3YYEHUIO TPUPOJBI, Pa3BUTHE HX HHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHsI OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUU OOBSACHATH SBJICHHUS C HMCIHOJB30BAaHUEM
(bu3MYEeCcKUX 3HAaHUHN M HAYYHBIX JOKA3aTeNbCTB;

e (opMupoBaHHE MpPEACTABICHUN O ponu (UMUMKW A Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHre 3TuX 1elield 00ecreunBaeTCsl peleHUEeM CIeAYIOIUX 3a/1ady B

npoliecce n3yueHus Kypca (U3MKu Ha YpOBHE CPEIHETo 00111ero 00pa3oBaHus:

e TpuoOpeTeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3UUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUSAX, BKIIOYAas MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (opmMupoBaHue yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsCHEHUS (PU3MYECKUX SBJIECHUH B TPUPOAEC U Uil TNPUHATHS
IIPAKTUYECKUX PELICHUHN B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB pEIIECHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJIaHHON
duznyecKol Monenblo, 3alad, MOAPa3yMEBAIOIIMX CaMOCTOSTEILHOE
co3manre QU3NIECKON MOJICIN, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB W MPHUHIUIOB JCHCTBHS TEXHUUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSTEIHHOTO TUIAHWPOBAHUS U TPOBEIICHUS
GU3HYECKUX SKCIIEPUMEHTOB, aHAlM3a W HWHTEpIpeTaruy HH()OpMaIuH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHM MJISI PA3BUTHS YMEHHI NMPOCKTHO-UCCIEI0BATEIIbCKOM,
TBOPUYECKOH J1eATEITHHOCTH.

Ha wusyuenme ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipemmaraemerii B mporpamMme 1o (GU3WKE IIEPEUYCHb JTa0OpPaTOPHBIX U
PAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJaeT BBIOOP
IpOBEICHUsT JTA0OPATOPHBIX PAbOT M OMBITOB C YYE€TOM MHJAUBHUAYaIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

ITocTossHHBIC MarauThl. B3anMoaeiicTBHEe MOCTOSHHBIX MAarHUTOB. MarauTHOE
rose. BeKTop MarHuTHOM MHAYKIMU. [[puHIUIT CynIeprio3uiium MarHuTHBIX ITOJIEH.
JIuHMM MarHuTHOM WHAYKIMU. KapTWHa JWHUNA MAarHUTHONW WHIYKIUUA TOJIA
ITIOCTOSIHHBIX MarHuTOB.

MarautHOe T10JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHMH WHIYKUWH
MArHUTHOTO TOJSl JJIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOT'O KOJIBIIEBOTO
IIPOBOJAHMKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopeniia, €€ MOyJib M HallpaBlieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIIbI
B OJJHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl JIopeHna.

SIBneHne HNEKTPOMAarHUTHOM WHAYKUMH. [IOTOK BeKkTOpa MAarHUTHOM
WHAYKOAW. OJEKTPOJABHKYIIAS CUla HWHAYKOIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu Papanes.

BuxpeBoe nsiekTpudeckoe IMoJie. DJEKTPOABIKYILIAs Cuia HWHAYKIHUM B
MIPOBOJHUKE, IBMKYIIEMCS MTOCTYNATEIBLHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuino JleHna.

NHayKkTUBHOCTB. SIBIGHME CaMOMHIYKIMHU. OJIEKTPOABHMKYIIAs  Cuja
CaMOUHIYKIIUH.

DHEeprus MarHuTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre YCTpPOMCTBA W TMPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSIHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJEKTPOJBUTATEIb, YCKOPUTEIH SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JEKTPOHHOIO TyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBrue AByX TPOBOJAHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHIIa Ha MOHBI SJIEKTPOJIUTA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuio JleHna.

3aBUCUMOCTh 3JIEKTPOJABIKYIIEH CUJIbl MHAYKIHH OT CKOPOCTH M3MEHEHHS
MarHuTHOTO TIOTOKA.

SIBrIeHNE CaMOVMHIYKIIUH.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

M3y4yeHne MarHuTHOTO 1OJIL KATYLIKH C TOKOM.

HccnenoBanue qeHCTBUS TOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nes 5. Kosie6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble KO1e0AHUs

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIEOaHMS.
["apmonnueckue konebanus. Ilepuon, yacrora, amrumMtyaa u Qaza KoJeOaHUM.
[IpyXuHHBIA MasATHUK. MaTeMaTU4eCKUN MASTHUK. YPaBHEHHUE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHue HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B
UICAJTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHsl MEXIy MEXaHHUYEeCKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPIUU B UJICATHHOM KO0JIEOATEILHOM KOHTYDE.

[IpencraBieHue o 3aTyxaromux KosieOaHusX. BoIHYKI€HHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

Ilepemennbiii  Tok. CuHycOMAANbHBIM TEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE U JACHCTBYIOIIEE 3HAYEHHE CHUJIbl TOKa U
HaIPSLKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPIrUU. DKOJIOTMYECKUE PUCKU NPHU MPOU3BOACTBE AIEKTposHepruu. Kymnbrypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIEepeaay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoOJIEOATEIBHOM CHUCTEMBI (TIPYKUHHBIA WK
MaTeMaTUYECKUIl MASTHHK).



Hab6nronenue 3aTyxaromux KoiaeOaHui.

HccnenoBanre CBOMCTB BRIHYXIEHHBIX KOJICOaAHUM.

HaOnronenue pezoHanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHUS.

OcuunmiorpaMMsl (3aBUCUMOCTU CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3onaHc mnpu 1MOCIENOBATENIBHOM COEAUMHEHUU PpE3UCTOpPA, KaTyLIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Monenb JIMHUN 3JIEKTPONEPEIayH.

Yyenuueckuii oxcnepumenm, 1abopamopmsie pabomul

HccnegoBanue 3aBUCMMOCTH NIEPHOJa MAIBIX KOJIE€OAHUN Tpy3a HA HUTU OT
JUTMHBI HUTU ¥ MAacChl rpy3a.

HccnegoBaHue nepeMeHHOr0 TOKa B LIEMH U3 MOCIEA0BATEIEHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpoOMAZHUMHbLE 60JIHbL

Mexannueckrne BOJIHBI, YCIOBHSL pacnpoctpaneHud. llepuon. Cxopocth
pacnpocTpaHeHuss W JJuMHA BOJHBL [lomepedHble W MPONOJIbHBIE BOJHBI.
WuTepdepenus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTth 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIEC BOJIHBL. Y CIIOBHS U3IyYEHHUs JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOJspU3alus, TuQpaKuus,
uHTepdepeHuns. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHNE 3IE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNeBUAEHUA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBa M MNPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBAas JAMArHOCTHKAa B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaAHEHHUE MONEPEUHBIX U MPOAOIbHBIX BOJIH.

Koneobiomeecs Ten0 Kak HCTOYHHK 3BYKa.

HabmoieHue oTpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mogenue unrepdepenuuu u qudpakiind MEXaHUM4eCKUX BOJH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIATYAOW U
4acTOTOM KOJIeOaHMUIA.



UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETOMIICHUE,
noJispu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsMonuHENHOE pacHpoCTpaHEHUE CBETA B
OHOpOaHOM cpene. JIyu cBera. ToueuHbli HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHUil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBETAa. AOCOIIOTHBIN TTOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroya MOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CrioxHblIi cocTaB 6enoro cBera. LIper.

Cobuparoniue u paccenBaromue JuH3bl. ToHKast muH3a. POKYCHOE pACCTOSHUE
U ONTHYECKas CUiia TOHKOW JUH3BI. [locTpoeHue n3o0pakeHuil B cCOOMparonmx u
paccenBaromux JuH3ax. DopMyna TOHKOW JTUH3BL. Y BEJIMUEHUE, JaBAEMOE JTMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKON ONITHUKH.

BonnoBass ontuka. WuTepdepenuusi cera. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMOIEHWS MAaKCMMyMOB M MHUHHMYMOB B HHTep(EpPEHIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YCIoBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUA MOHOXPOMAaTHYECKOIO CBETa Ha
TU(DPaKIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TMPAKTUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
ONTHKA, TU(PpaKIIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsMONMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuyeckue mpuOOpHI.

[TonHOE BHYTpEeHHEE oTpaxeHne. Moiesb CBETOBOIA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKomna.

Hao6mronenue narepdepeHium cpera.

HaOmronenue nudpakiuu ceera.

HabGmronenue qucriepcun cBeTa.

[Tony4yeHue criekTpa ¢ HOMOUIBIO IPU3MBI.

[Toy4yeHune crexTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

N3mepeHre nokaszaTens MpeoMIICHUS CTEKIA.



HccnenoBanre CBOMCTB M300paXKEHUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI cielUAILHONH TEOPUHM OTHOCUTEILHOCTH
I'pannLBI MPUMEHUMOCTH KIACCUYECKOM MexaHUKHU. [locTynartsl criennanibHON
TEOPUU OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BaKyyMe,
IPUHLMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpaIllCHUE
JUIVHBI.

BHCpFI/I}I U UMITYJIBC peHHTHBHCTCKOﬁ YaCTHUIbI.

CBs13b Macchl C SHEPrUe U UMIYJIbCOM PEISATUBUCTCKON YaCTULBL. DHEPIHUs
ITOKOSI.

Pa3znen /. KBanToBas pusuka
Tema 1. Inemenmot K6aHM 060 ONMUKU
®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTON. JHEPTHS
U UMIyJIbC (POTOHA.
OtkpeiTre u uccienoanue porodrddexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpaBuenue DuHmTeitHa s hoTodddekra. «KpacHas rpanuiiar»

dboTtoapdekra.

Jasnenue ceeta. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT Ha YCTAaHOBKE C IMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauos.

Conneunas O6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHUIO O -4acTHIL.
Ilmanerapnas mognenbs aroma. Ilocrynatel bopa. M3nydyeHue u morsonieHue
(GOTOHOB mMpU mMepexojie aToMa C OJHOTO YPOBHS SHEPrHMH Ha Jpyroi. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactull. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJTHOBOM
Iy aJli3M.

CHoHTaHHOE U BBIHYKICHHOE U3JTy4EHHE.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE INPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu



Mopnens onbita Pezepdopma.
OmnpeneneHue IJIMHBI BOJIHBI Ja3epa.
Habnronenue nuHenvaTbiX CIEKTPOB U3TyYEHUS.
Jlazep.
Yuenuueckuii oxcnepumenm, 1abopamopusie pabomul
HaOmnroienure nuHenyaToro CekTpa.
Tema 3. Amomnoe adpo
OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOCHUS snpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3depdopaa mo onpeenenunio coctaBa paaiuoakTUBHOTO
m3nmydenns.  CoiictBa  anbda-, OeTa-, raMma-m3nydeHus.  Bimsawne
PaaMOAKTUBHOCTU Ha KUBBIE OPTAHU3MBI.
OtkpeiTHE MpoTOHA M HelTpoHa. HykimonHas mopens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tomnst.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnazg. [‘amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.
S nepHble peakuuu. Jlenenue u CUHTES sIEp.
Anepnsbiii peaktop. TepmosiaepHsiii cunTe3. [IpobOieMbl U MEPCHEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.
DiieMeHTapHble YacTULbl. OTKPBITUE IO3UTPOHA.
MeTobl HAOIIOAEHUS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHII.
®dynaameHTanbHbIe B3auMoAecTBUs. EnMHCTBO pu3nueckoi KapTUHBI MUpa.
TexHuyeckue ycTporucTBa M NPAKTUYECKOE MPUMEHEHHE: T03UMETP, KaMepa
Buiibcona, simepHbIil peakTop, aToMHasi 0omoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanre TpekoB yacTuil (10 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUH U ACTPOPU3NKH

Otansl pa3BUTHS acTpoHOMUM. [IprKknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMUHM.

Bun 3Bé3gHoro nHeba. Co3Be3qus, sSpKHUe 3BE3NBI, IUIAHETBI, MX BHIMMOC
JIBIDKEHUE.

ComHeunas cucreMa.

Connne. ConHeuyHass akTUBHOCTh. Mcrounuk sHepruu CoJjiHIIa M 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpajbHBIM Kjlacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATSIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» Il 3BE3J] TJIABHOM MOCJEN0BaTEIbHOCTH. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKAEHUU U 3Bomonnu ConHia u
3BE31. DTanbl )KU3HU 3BE3I.

Mneunstii [Tyt — Hama [Manaktuka. [lonoxenue u nBwxenue CoiaHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TJIAKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0oeranne rajakTuk.
Teopwus bosbimoro B3psiBa. PenukroBoe uzinyyeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabitoieHust HEBOOPYXEHHBIM TJ1a30M € MCHOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUH I ONPEAESICHHs] MOJO0KEHNUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEeBEPHOIo MOIYIIAPHS U IPKHUE 3BE3/BI.

Hab6mronenus B reneckon Jlynsl, manet, Maeunoro [ytu.

Oo6o01maouiee NOBTOPEHUE

Ponp ¢u3uku U acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIbHON M 3TUYECKOMN chepax NesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU U
ACTPOHOMUH B COBPEMEHHOUN HAay4YHOM KapTHHE MUpPaA, POJb (PU3NYECKON TEOPUH B
(opMHpOBaHMYU MPEACTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3HUYECKON
KapTUHBI MHUpa B OOIIEM psAOy COBPEMEHHBIX ECTECTBEHHO-HAYUHbIX
IIPEACTABICHUAN O IIPUPOJIE.

MexnpeaMeTHbie CBI3U

Nzyuenne kypca gusuku 6a3oBoro ypoBHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COJAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3CH C KypCaMH MAaTE€MATHUKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (Qpuanyeckas BeIUYHMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHUWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX NPOCKUHWH HA OCH KOOPAMHAT, CIO0KEHUE BEKTOPOB,
IPOU3BOAHBIE 3JEMEHTApHbIX (QYHKIUH, MNPU3HAKKM NOJ00US TPEYroJbHUKOB,
oTmpeeeHIe TIOMIAAN IIOCKUX (GUTYp U 00BhEMA Tell.

Buonocus: »nekrpuyeckue SBIECHUS B JKUBOM Mpupoze, KoseOaTelbHbIe
JIBUXEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00pa30BaHuUs KPUCTAJUINYECKOM PEIIETKHY, CTIEKTPaIbHBIN aHaJIH3.



l'eoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeusi: JNWHUM BJIEKTPOIEpENay, TEHEpaTop MEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TMe4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
CoJIHEeUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpeamera «®Du3WKa» Ha YPOBHE CpPEIHETO OOIIETro
oOpazoBanusi (0a30BbI YPOBEHB) JOJDKHO OOCCIICUUTHh JOCTIDKCHHE CIICTYIOIINX
JTUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeamera «Ou3nKa» JOJKHbBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYarIIHUXCA PYKOBOACTBOBATHCSA
chOpMUPOBAaHHON BHYTPEHHEW TMMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU/, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITa U ONBITA AESITEIBHOCTH B MPOLECCE peaTnu3allid OCHOBHBIX HAINpAaBICHUN
BOCITUTATEIbHOU JI€ATETbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIUU 00YYAIOIIETrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOr0 OOIIECTBA;

OPUHATUE  TPAJAUIUOHHBIX  OOIIEYETIOBEYECKMX  T'YMAaHUCTHUECKHX |
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEPECAX IPaKITAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COIUAIbHBIMU UHCTUTYTaAMU B COOTBETCTBUHU C
ux (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOU JEATEIHLHOCTH;

2) NaTPHOTHYECKOTO0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTh POCCUMCKOMN rpaAaHCKOU UACHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOILIEHWE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, TUYECKOI0 TOBEICHNUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JUYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYUBOTO OYAYyIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUAsl ICTETUKY HAYyYHOIO TBOPYECTBA,
npucyuero pu3ndyeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHMSA:



WHTEpPEC K Pa3NHYHBIM cdepamM TpodecCHOHATHLHOW NeATeTbHOCTH, B TOM
YHCJI€ CBA3aHHBIM C (DU3UKON M TEXHUKOM, YMEHUE COBEPILIATh OCO3HAHHBII BHIOOD
Oynyiel mpoeccuu 1 pearu30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO0Opa30BaHUIO B 001acTU
(GU3UKY HA TPOTSKEHUU BCEU KU3HH;

6) 9KOJIOrHYeCKOT0 BOCIIUTAHMSI:

C(OPMHUPOBAHHOCTh IKOJOTHUECKON KYJIbTYphl, OCO3HAaHHE TJI00ATBLHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAIOIIEN CPEJIe HA OCHOBE
3HAHUS 1IeJIeH YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHUe OIbITa JEATEIbHOCTH HKOJOIMUYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHE LIEHHOCTH HAay4YHOH [I€ITENbHOCTH, TOTOBHOCTh B IpOlLIECCEe
U3y4eHUs! GU3BHKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACSTEIHHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIEC YHUBEPCAJIbHbIC yYeOHbIE 1eiiCTBHS
ba3oBble J1oruueckue qeMCTBUA:
CaMOCTOSITEIbHO  (hOpMyJIMpOBaTH W aKTyallM3MpOBaTh  MPOOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIH ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HUX
JIOCTYOKEHUS
BBISIBJISITh  3aKOHOMEPHOCTM W TNPOTHUBOPEYHS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SIBJICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOoOJeMbl ¢ YIETOM aHAIM3a UMEIOIIUXCS
MAaTEpUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJICICTBUH JESITEIIbHOCTH;
KOOPJAUHUPOBATH U BBIMOJHATH Pa0OTY B YCIOBUSIX PEAbHOTO, BUPTYyAIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HEHHBIX TPOOJIEM.
ba3oBble ucciaenoBarejbCKue AeiCTBUA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIIOUEBBIMU MOHATUSAMHU U METOAAMHU
duznyecKoil HayKu;



BJIAJIETh HABBIKAMHU y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM ESITEIIbHOCTH
B 001acTH (PU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUleHMs 3alad (PU3UYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METOJI0B ITO3HAHUS;

BJIAJETh BHUAAMHU JI€ATEIBHOCTH 110 TMOJYYEHHUIO HOBOIO 3HAHHS, €ro
MHTEPIPETALNH, NPEeoOPa30BAaHUI0O M MPUMEHEHUIO B PA3NIMYHBIX y4EOHBIX
CUTYalUsiX, B TOM YUCIIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITH [IPUYMHHO-CIICICTBEHHBIE CBS3M U aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHMS], HAXOIUTh apIYMEHTBHI JIJIsl TOKA3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh MOJIYYEHHbIE B XOJE€ PpELICHUS 3a7auyd pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYyIMpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOMU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (DU3UKH;

J1aBaTh OILICHKY HOBBIM CUTYyAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHHUSA 10 (U3MKE B MPAKTUYECKYI0 00JacTh
KU3ZHEJECATEIHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTh OPUTMHAIbHBIC ITOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undpopmanmeii:

BJa/IeTh HaBBIKAMH MOJIy4€HUS MHGPOPMALUU (PU3NYECKOTO COJAEPKAHUS U3
UCTOYHHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIISATh IIOWCK, AHAJM3,
CUCTEMATU3ALMI0 U MHTEPNPETAlrI0O MH(OpPMAIMU Pa3IUYHBIX BUIOB U (PopM
MIpeICTaBICHUS;

OLIEHUBATh IOCTOBEPHOCTh UH(OpMaIUH;

UCIIOJIb30BaTh  CPENCTBA  HMH(MPOPMALMOHHBIX M  KOMMYHHKalMOHHBIX
TEXHOJIOTUH B PELICHUN KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ COOJI0ICHEM TPeOOBAHUI SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHuns, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMaLMOHHOU
0e30MacHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEpP>KaHWS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHHUs] MH(POpPMAIIMK U LEIEBOM ayIUTOPUH, BEIOUpasi ONITUMATIBLHYIO
(dopMy mpeacTaBIeHUS U BU3yaTu3aluu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBHSA:
OCYUIECTBJISATH OOLIEHUE HAa YpOKaxX (PU3MKHU U BO BHEYPOUHOU 1€ATEIbHOCTH;
pacro3HaBaTh  IPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMi W  CMSAr4aTh
KOH(DITUKTHI,



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHHUSI C HCHOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;

MIOHUMAaTh W MUCIIOJb30BaTh NPEUMYILIECTBA KOMAHJIHOM W WHIHUBUIYaJIbHOU
paboThI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JIEUCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUIEKTHBA;

NPUHUMATh L€  COBMECTHOM  JAESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JACUCTBUA MO €€ JNOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBU,
pactpeneniaTb poiau ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXIAaTh PE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIA/Ia M KaXKJOT0 Y4aCTHUKA KOMaH/IbI B 001NN
pe3yabTar 1o pa3pab0TaHHBIM KPUTEPUSIM;

NpeaiaraTb HOBBIE TMPOEKTHI, OLECHUBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAUYUMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYyalUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIE YHHBepcaJbHbIe YueOHbIe JeliCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENIbHYIO AESITEIBHOCTh B 00IacTU
(U3MKM U aCTPOHOMHH, BBIABJIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a9H;

CaMOCTOSTENIbHO COCTABJIATh IUJIAH PEHIeHUS PacuYE€THBIX M KaueCTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS MPAKTUYECKONW paboThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacipsaTh paMKU Y4eOHOro MpeAMeTa Ha OCHOBE JMYHBIX MPEANOYTEHMIA;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO 3pYAHULIMH B 001acTH
(pM3HKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIHOHAILHBIH HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYAallUsiIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TO3HABATENbHOM  pedJekcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3yJbTaTOB U
OCHOBaHMUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH JJI1 OLUEHKH CUTYalllH, BRIOOpAa BEPHOIO
pEelIeHuUS;



yYMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATH DPEIICHHS IO WX
CHIKCHUIO;

NPUHUMATh MOTUBBI M aPTyMEHTHl JPYTUX TIPH aHalM3e pe3yJIbTaToB
IeSTeILHOCTH,

NPUHUMATH ce0s1, IOHUMasi CBOU HEJIOCTATKH U IOCTOWHCTBA;

NpUHUMATh MOTHBBI M apryMEHTBl JPYTUX TpU aHaju3e pe3yJIbTaToB
IeSTeILHOCTH,

NPU3HABATh CBOE MPABO ¥ MPABO IPYTHX HA ONIHOKH.

B nporecce nocTrxkeHns TMYHOCTHBIX PE3YJIbTaTOB OCBOSHHS IPOTPAMMBI T10
¢usuke A ypoOBHS CpeAHero ooOmero o0pa3oBaHHs |y  0OydYarOIIUXCS
COBEPILIEHCTBYETCS IMOIMOHATBHBIH WHTEJUICKT, TIPEIIOIararoIInui
c(OpPMUPOBAHHOCTb:

CaMOCO3HAaHUSI, BKIIIOYAIOIIETO CIIOCOOHOCTh MIOHMUMATh CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUICTh HAIIPABIICHUS PA3BUTHS COOCTBEHHOW 3MOIMOHAIBLHOU cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEJEHHE, CIOCOOHOCTb aJamlTUPOBATBCS K
HYMOIMOHATBHBIM U3MEHEHHSM U TPOSIBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAINH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTHIKCHHUIO TSN U
yCIieXy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh HMCXOJIS W3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CITIOCOOHOCTh TTOHUMATh AMOIIMOHAIBHOE COCTOSTHUE
APYTUX, YYUTBIBATH €r0 TPU OCYIICCTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBUIO U COTICPEIKUBAHUIO;

COILMATBHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBISTh HHTEPEC U Pa3peraTh KOH(PIUKTHL.

HNPEIMETHBIE PE3YJIbTATBI

K xoniry o6yuenus B 10 kiacce npeameTHbie pe3yapTaThl Ha 0a30BOM yPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKKM B (HOPMUPOBAHUU
COBPEMEHHOW HAayYHOW KAapTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON IEATEIbHOCTH JIHOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIO,
WJICAUTbHBIN a3, MOJACIU CTPOCHUS Ta30B, KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBaTh (PU3NYECKHUE SIBICHUS (MPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUHM CTPOCHUS BEIIECTBA U



3JIEKTPOJAVMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE JIBUKEHHUE,
CBOOOJIHOE MaJIeHUE TeJl, BHKEHHUE MO OKPY>KHOCTH, UHEPIUs, B3aUMOJCHCTBUE
Ten, nud@y3usi, OPOYHOBCKOE JIBHIKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX Ted,
U3MEeHeHHe Oo0bhEMa Tel MpU HAarpeBaHUU (OXJIAXKICHHH), TEIJIOBOE paBHOBECHE,
WCHapeHne, KOHJACHCAIMs, IUIABIICHUE, KPUCTAIUIM3ALMSA, KHUIEHHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a NPU €r0 HArPEBAaHWHW B 3aKPBITOM COCYJE,
CBSI3b MEXKIYy IapaMeTpaMH COCTOSIHUS Ta3a B M3OIPOLECCAX, AIEKTpU3ALUS TeEN,
B3aUMOJCHCTBHE 3apsI0B;

OTHCHIBATh MEXAHWYECKOE NBIIKCHHE, HCIIONL3YS (PU3NYECKUE BEITHMYUHBIL:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTb, YCKOPEHME, Macca Teja, Cuia,
AMIYJbC TEJIA, KHHETUYECKAs JHEPrusl, MOTCHUHAIbHAS JHEPIUsl, MEXAHUYECKAs
paboTa, MexaHW4YecKassh MOIIHOCTh; MpPH OIKCAHWU MPaBUIBHO TPaKTOBAThH
(bu3HUeCKUil CMBICIT HCIHOJIB3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS W CIAUHUIIBI,
HaxoAUTh (GOPMYJIIbI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIOJIb3YsT (DU3UYECKHE BEJIUYMHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHsis
KUHETUYECKAsl YHEPIUsl XaOTUUECKOr0 JIBMKCHUS MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOpPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI PHEprusi, padboTa rasa,
KO3(QGUIIMEHT TOJIE3HOTO JCHCTBUS TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
NPaBUWIBHO TPaKTOBaTh (U3MUECKUN CMBICI HCHOJIB3YEMbIX BEJIMYUH, HX
0003HAaUEHUsA W EJUHUIBI, HaxXOAUTh (OPMYIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3HUECKYIO0 BEJIMUUHY C IPYTUMHU BEIMYUHAM;

ONKMCBHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEITUYUHBL: DJICKTPUYCCKUM 3apsij,
3JIEKTPUYECKOE T10JI€, HANPSHKEHHOCTD IMOJIs1, TOTEHIINAJ, PA3HOCTh MOTEHIUAJIOB;
Opy ONHWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UYECKH CMBICT HCIOIb3YyEMbIX
BEJIMYMH, UX OOO3HAYEHUsS] M EJIUHUIIBI, YKa3biBaTh (hOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIUYMHY C IPYTUMU BEJIMUNHAMU;

aHaJM3UPOBaTh (PU3UYECKUE MPOIIECChl U SIBJICHUS, UCMOJB3Ys (U3NYECKUE
3aKOHBI ¥ TIPUHIUINBL: 3aKOH BceMHUpHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUS MEXAHWYECKOM JHEPIuM, 3aKOH COXPAHEHHS MMIIYJIbCA,
MPUHIUIT CYNEPHO3UIMNA CHUJI, NPUHIMII PABHOINPABUS HWHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKON YHEPIUU TETUIOBOTO JIBUKECHUS MOJIEKYII C
a0COIOTHON TeMImepaTypou, MepBhIH 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiaa, 3akoH Kyiona, mpu 3TOM pasinyarh CIOBECHYIO
bopMyJIUPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAXKEHUE W YCIOBHUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MALLIUH, TPUOOPOB 1 TEXHUYECKUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOTO MCHOJIb30BAHMS B MOBCEIHEBHOU
AKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 110 MCCIIEIOBAaHUIO (DU3UYECKUX SIBIICHUNA W
MIPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX U KOCBEHHBIX HW3MEPEHUN, MPU 3TOM
dbopmynupoBath MpodaeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUPaTh
YCTAaHOBKY U3 MPEII0KEHHOTO 000pyA0BaHUs, MPOBOAUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU
ATOM BBIOMpaTh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHS W HCMOJIb30BaTh HM3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXKIY  (PU3UYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(pUKCHpPOBATH PE3YNHTATHI NOJIYYEHHOU 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE
Ta0JIHIl U TPaQUKOB, JA€JIaTh BHIBOABI IO pPe3yJIbTaTaM UCCIEI0BAHMUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM UCCICTOBAHUN B
pamMkKax y4eOHOro 3KCIEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U IPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
o0opyI0BaHus;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHON (PM3MYECKOW MOJENbIO,
UCTIOJb3Ys (PU3NUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEITUYMHBI U (DOPMYIIHI,
HEOOXOAUMBbIE JUIsl €€ pellleHusi, MPOBOAUTh PACUEThl U OLEHUBATH PEAbHOCTD
MOJIy4YeHHOTO 3HAaYeHUs (PU3UUECKON BEIMUUHBI,

penaTh KaueCTBEHHbIE 3aJa4l: BbICTPAUBaTh JOTHYECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYX IEHUI C OMOPOM HA HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3uYeCcKre IBICHUS,

MCII0JIb30BATh MPU PEIIEHUH yU4eOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMM U MPEJICTABICHUS
y4eOHOM W HAy4YHO-NOMYJSIpHOW WH(MOpPMAIMK, MOJYYEHHOH U3 pa3IudHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HHPOPMAILHUIO;

MPUBOANTH IPUMEPHI BKJIA/1a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHUE IPOLIECCOB OKPYKAIOILIET0 MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B TOBCEAHEBHOM KU3HU 151
oOecrieueHnss 0€30MaCHOCTH TpU OOpaIlllEHWHM € TpPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsi COXPAHEHUS 310POBbS U COOJIIO/IEHUS HOPM 3KOJOTHYECKOTO
MIOBEAECHUS B OKPYXKAIOLIEH CpeJIE;



paboTaTh B TpyHme C BBIIOJHEHHEM pPAa3jIMYHBIX COLMAJIBHBIX pPOJIEH,
IUIAaHUPOBaTh pabOTy TpyHNbl, PaLMOHAIBHO PpacCHpeleisITh OO0SI3aHHOCTU U
IUIAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE PACCMATPUBAEMON TPOOIIEMBI.

K xoniy o0y4yenus B 11 kiacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATENBHOCTH JIOJAECH, LIEJOCTHOCTh U €IUHCTBO
(pu3nyeCcKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS M3YyUYEHHBIX (PU3MUECKHX MOJeNeil:
TOYEYHBIN DJIEKTPUUECKUI 3apsJl, JIydY CBETA, TOUEUHbIM UCTOYHUK CBETA, sICpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO sJipa MpU PElIeHUU (PU3HYECKUX
3aj1ady;

pacrno3HaBaTh (pU3NYECKUEe sSIBIECHUS (IPOIECChl) U OOBIACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN U KBAaHTOBOW (DM3UKHU: AIEKTPUUECKAs] MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aHMMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKUMWS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IOPOBOJHUK C TOKOM W JBHXKYIIUICS 3apsi, 3JEKTPOMarHUTHBIE KOJIEOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHUE CBETA, OTPAKECHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus ©  NOJApU3alMs  CBETa, JUCHEPCHS CBETa,
dbotornektpuueckuit 3pdext (potorddekT), cBeTOBOE NaBICHUE, BOSHUKHOBECHUE
JMHEHYaToro CHEeKTpa aroMa BOJOPOJA, ECTECTBEHHas M HMCKYCCTBEHHas

PaIrOaKTUBHOCTB;
ONKCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHEIE,
ONTUYECKUE, 3IEKTPUUYECKYIO MPOBOAMMOCTh  Pa3IMYHBIX  Cpel) U

ANIEKTPOMATHUTHBIE SIBIEHUS (IIPOLIECCHI), MCHOJIb3Yd (PU3MUECKUE BEITUYHMHBL:
DIEKTPUYECKUH 3apsill, CHIIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUANOB, 3JIEKTPOJBIKYIIAs CHUila, padoTa TOKa,
WHIYKLIHWST MAarHUTHOTO Touisl, cuia Ammepa, cuia JlopeHlia, MHAYKTUBHOCTh
KAaTYIIKW, JHEPIUs JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJIEH, NEpUOJ W YacroTa
KojeOaHui B KoJeOaTeIbHOM KOHTYpe, 3apsii W Ccujia TOKa B IIpOILEcce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJeOaHul, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CUJIa JIMH3BI, NP OMHUCAHWM TMPABWIBHO TPAKTOBATH (DU3UUCCKUN
CMBICTT HCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYeHWS U EJAWHMIIBI, YKa3bIBaTh
(b OopMyJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUYHHY C IPYTUMH BETMYUMHAMU,
ONMCHIBATh W3YYEHHBIE KBAaHTOBBIE SIBICHUS W IPOLECCHI, HCIOJIb3YS
bu3nuecKkue BETUYUHBL: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMITYJIbC (DOTOHA, EPHO/] OTypacnaaa, SHEPTus CBA3U



aTOMHBIX SI7Iep, TPU ONHUCAHWHM TIPABWIBHO TPAKTOBATh (U3MUECKHI CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W €JIMHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOIME JIaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTHMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBIICHUS, UCIOIL3YS (DU3UICCKUC
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIPHOTO W MapalIeIbHOTO
COCIMHEHMSI TMPOBOJHMUKOB, 3aKkOoH Jlkoyns—JleHna, 3akOH 53JIEKTPOMArHUTHOU
UHAYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclHpOCTPaHEHUsSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE ODWHIITEHHa 17 (oTorddekra,
3aKOH COXPaHEHWS DHEPTUH, 3aKOH COXPAHEHHUS HWMITYJIbCA, 3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3aps/ia, 3aKOH COXPaHEHHWS MacCOBOTO YHCIA, TIOCTYNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OOJIACTH)
MIPUMEHUMOCTH;

OTpeeNATh HallpaBJIeHNUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISI IPOBOHUKA
C TOKOM, cuJibl AMriepa u cuibl JlopeHta;

CTPOUTh W OIKCHIBATh H300paKEHHUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JINH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHHMIO (PU3WYECKUX SBJICHHA U
IIPOLIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHUI: TpPH 3TOM
dbopmyIupoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEII0KEHHOTO 000pYA0BaHUSs, MPOBOAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
STOM BBIOHMpAaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUsI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKHU MOTPEMIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (DM3UUECKUX BEIIMYMH C UCTIOJIb30BAHUEM MIPSIMBIX
U3MEpPEHUI: TPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIY4YeHHOM 3aBUCUMOCTH (DU3MYECKUMX BEIMYMH B BUAE TaOIUL U TpauUKOB,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIICOBAHUS;

cobJiroAaTh npaBuiaa 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCIICIOBAHUN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATEICKOW W IMPOEKTHOU
JESATETLHOCTH C HCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
o0opyI0BaHuUs;

pemiath pacuéTHbIe 3a7a4d C SBHO 3aJlaHHOM (PUBUYECKONM MOJIETIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOWpATh (DU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,
HEOOXOAMMBIC I €€ PENIeHHs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATbHOCTh
TIOJIYYCHHOTO 3HAYCHHS (PU3HMYCCKON BEIIMYUHBI,



pelIaTh KaueCTBEHHBIE 33a4i: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
IIETI0YKY pacCyXJIEHHI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHNUS;

MCIIOJIb30BAaTh MIPU PEIICHUH YYeOHBIX 3a1ad COBpEMEHHbIE MHPOPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALIMA U TPEACTABICHUS
y4yeOHOM W Hay4yHO-TIOMYJIIpHONH HHGOPMAIMK, TOJXY4YEHHOW U3 Ppa3IHMYHBIX
MCTOYHUKOB, KPUTHUECKU aHATTM3UPOBAThH MOJy4yaeMylo HHPOPMAIIUIO;

OOBSICHATh TMPHUHLUIBI JEHCTBUS MAaIIMH, NPHOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HH,

HPUBOIUTH IPUMEPHI BKJIa/la POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHUE
TEXHHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3UKE B TOBCETHEBHOM KU3HH TSI
oOecrieyeHuss 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu U TEXHUYECKUMH
yCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0pPOBbS U COOJIOJCHUSI HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIEH Cpeae;

paboTaTh B Tpynme C BBHINOJHEHHEM pPa3jMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYINIbL, PAMOHAIBHO paclpenessaTh OO0S3aHHOCTH U
TUTAHUPOBATh JEIATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIaJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOMN POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE 11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/t P Konrpoasubie | IIpakrnuyeckue (ubp )
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
Pazpen 1. QJIEKTPOAUHAMMUKA
11 MaruuTtHoe nojie. J1eKTpoMarHuTHas 1 1 3 bubnuorexa LIOK
' VHTYKIHS https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4YecKHe U AIEKTPOMAarHUTHBIE bubnuorexa [LIOK
2.1 9 1
KOJIeOaHUs https://m.edsoo.ru/7f41c97c
99 MexaHnueckue U 3J1€KTPOMarHuTHbIE 5 1 bubmuoteka [LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmmotexka [IOK
2.3 10 3
Oritica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI clielIMaIbHON TEOPUU 4 1 bubmmoreka [IOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKHU 6 brbmorexa TIOK

https://m.edsoo.ru/7f41c97¢c



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

4.2 Crtpoenue atoma 4 bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c
bub6mmoreka [IOK

4.3 A 5

TOMHOS 3P0 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U aCTPOPU3UKU 7 ﬁgri?;;ZZizcﬁS/EchWc
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maroniee TOBTOPEHHE 4 ]r?tlffsj:jll;lrzzii?);.lﬁ/l?(fﬂwk
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVTAHUPOBAHME 11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoxa Beero Konrtpoasubie | IlpakTnuyeckue fllj;:eﬂﬂﬂ :)Ig[()l;i?)fa:fenbnme
padoTbI padoThbI pecypest
[TocTostHHBIE MATHUTHI U X

1 B3auMO/IecTBUE. MarHuTHOE IOoJIe. 1 bubnuoreka [JOK
BekTop MarHuTHON MHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIuHMY MarHUTHON MHIYKIIUU
MarauTHo€ 1oJie MpoOBOIHUKA C

5 ToKOM. OnBIT DpcTeaa. 1 bubnnoreka [IOK
B3anmoneiicTBre MpoOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «/3yueHue

3 MaFHETHOf“)O no?m KaTy'IHKIZ: 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MAarHUTHOTO TOJIS Ha
POBOAHMK ¢ ToKOM. Cuina Amnepa.

4 JlaGoparopHas paboTa 1 1 bubmuorexa [LIOK
«HccnenoBanue NeNCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha paMKy C
TOKOM
JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO 1 bubmuorexa [LIOK
yactuiy. Cuna Jlopenna. PaGora https://m.edsoo.ru/ff0c9df4
cuibl JIopenua

5 DNIeKTpOMarHuTHas UHAYKIIHS. 1

IToTok BekTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uaaykiuu. IJ1C naaykuun. 3akoH
AJIIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlaGopaTopHas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOU UHTYKITUID)

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEPrusi
MarHUTHOTO MOJIS KaTyIIKU C TOKOM.
DIIEKTPOMArHuTHOE T0JIe

bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSIHHBIE MAaTrHUTHI,
AJIEKTPOMArHHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETTH
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAsS TIEUb

10

O6o06maromuii ypok «MarauTHoe
noJie. DJIeKTpOMarHuTHas

HUHIOYKIUS»

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota o teme
«Mar"guTHoe T0J€.
SJ'IeKTpOMaFHI/ITHaSI I/IH)IyKI_[I/ISI))

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CBo0OoIHbIE MEXaHUYECKHE
kosneOanus. ['apmonnueckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJICOaHHH.
[IpeBpaiienue sHepruu

bu6nunoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MaJlbIX KOJICOaHMI Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI

rpy3a»

14

KonebarenbHbIi KOHTYD.
CB0OOOIHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHHs B HCaTHHOM
KoJIeOaTeIbHOM KOHTYpe. AHAIOTUS
MEX/1y MEXaHHYECKHMH U
3JIEKTPOMAarHUTHBIMU KOJIEOaHHAMH

bubnuoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHECPTHUU B UACAIIBHOM
K0JIeOaTeTIbHOM KOHTYPE

bubnnorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasnenue o 3aTyxaronmx
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHMsl.
Pe3onanc. BeinykeHHbIE
SJICKTPOMArduTHBIC KoJIeOaHus

bubnuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[IepeMeHHBIH TOK.
CuHyconJaJIbHBIN IEPEMEHHBIH TOK.
MOIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYAHOE U JIEMCTBYIOLIEE
3HaYEHHNE CUJIbI TOKA U HANpPSKEHUS

bu6mmotexa I[IOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop. [IponsBoactso,
nepegava u noTpedieHue
AIEKTPUUECKOMN SHEPrun

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOM3BOJICTBE HIIEKTPOIHEPTUH.

20 KynbsTypa ucnons3zoBanus
ANEKTPOIHEPTUU B TIOBCETHEBHOM
KUZHU
MexaHnueckue BOJIHbBI, YCIOBUS

acrpoctpaneHnus. [lepuon.
21 gKO}’f)OCTBppaCHpOCTpageHI/Iﬂ u bubmmorexa [IOK
https://m.edsoo.ru/ff0cca54

JUIMHa BOJIHBL. lonepeynsie n
MPOJIOTILHBIE BOJIHBI

29 3Byk. CkopocTs 3ByKa. [ poMKoCTh bu6mmoteka LIOK
3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEeKTPOMarHUTHBIC BOJHBIL, UX

23 CBoﬁcha u ckopocTb. lkana bubmiorexa LIOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paAUOCBSI3U U

24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Panmonokanus

o5 KonTponbHas padota «Konedanus u bubnuoreka [LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIpOCTPAHEHUE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [IOK

TodeuHsblii ICTOYHHK cBeTa. Jlyd
CBETa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxkeHue cBeTa. 3aKOHbI

bub6mmoteka [IOK

2f OTPARCHILA CBETA. Hocrpoerie https://m.edsoo.ru/ff0cd4e0
M300paXeHHI B IUIOCKOM 3epKajie
[Ipenomnenue cBera. [losHoe

08 BHYTPEHHEE OTpaKCHUE. bubnuorexa [IOK
[IpenenpHbIN yrod MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEeHUs

29 JlabopaTtopHas padota «3mepenue bubnnoreka [IOK
MOKa3aTelist NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [locTpoenne nzo0pakeHuii

30 B JIMH3E. CDOpI;/IyJIa TOHKO;I) JIMH3BL. bubmmorexa LIOK

https://m.edsoo.ru/ff0cddle

YBennyeHue JuH3bI
JlaGopaTopHas pabota

31 «HMccnenoBanue CBOMCTB
n300pakeHHU B JIMH3aX»
Hucnepcus ceera. Cl0XKHBIN COCTaB

39 oenoro ceera. llet. JlaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

33 WNurepdepennus ceera. Audpaxius bubmuorexa [LIOK
cBeta. [Judpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22

34 [Tonepe4HOCTH CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npuOOPHI U yCTPOKUCTBA

35 U YCIIOBUS UX O€3011aCHOTO
PUMEHEHHS

36 ['paHuIBI TPUMEHUMOCTH bubnuoreka LIOK

KJIACCUYECKOM MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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[TocTynatel crienuaabHON TEOPUH

OTHOCHUTEJIbHOCTH
OTHOCHUTEITHLHOCTh
37 OJITHOBPEMEHHOCTH. 3aMeJICHIE bubmmorexa [OK
AAHOBP ’ s https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE JITTUHBI
DHeprusi ¥ UMIYJIbC
38 pensTuBUCTCKON yacTulibl. CBA3b bubnuorexa [IOK
MaccChl C SHEPTHEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KontponbHas padora «OnrTuka.
39 OCHOI]:I)I crie PII)aJIBHOﬁ TEOpUH bubmmorexa [OK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®otonsl. Popmyina [lmanka. bubnuoreka [LIOK
DHeprus U UuMIyibc (oToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIE0BAHNE Bu6 110K
nonroTeKa
41 otodddexra. OnbiTer A. I'.
¢ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl GoTod(pdekra. YpaBHeHHE
42 3ﬁHMTe(ﬁbHa Jf:lq}(l)omaq)g)ema bubmiorexa LIOK
A | https://m.edsoo.ru/ffod015e
«Kpacnas rpanuia» dporordpdexra
Jasnenue ceera. OnbiThl I1. H.
43 Jlebenera. Xumudeckoe JeHCTBUE bubmiorexa LIOK
AICBd. g https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue yCcTponucTBa U
44 MPaKTUYECKOE MPUMEHEHHE:

dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOANO]



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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https://m.edsoo.ru/ff0cfe16
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Permenne 3amau mo reme « 1€ MEHTHI

bu6mmoreka [IOK

4 KBAaHTOBOW ONTHUKH https://m.edso0.ru/ff0d0302
Mopens atoma ToMcoHa. OnbITE

46 Pesepdopna o paccesauro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [I1anerapHas Moaens aroma
bub6mmoteka [IOK

4 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u norjouieHre GoToOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [LIOK
YPOBHS SHEPTUHU Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomxnoBeble cBoiicTBa yactuil. BomxHbl

49 ne bpoiura. KopryckynsipHo- bubnuoreka [LIOK
BOJIHOBOM Jtyanu3m. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY/ICHHOE U3TyYeHHE
OTKpbITHE PATMOAKTUBHOCTH.

50 Omnbrtet Pezepdopaa o bubnnorexa [IOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAOAKTUBHOIO U3ITyUEHUS
CgoiicTa anba-, 6era-, ramma-

51 u3iydeHus. BiausHue
PaAMOAaKTUBHOCTH Ha J)KUBBIE
OpraHu3MBI
OTkpbpITHE IPOTOHA U HEUTPOHA.

59 N3oTomnsl. Anbga-pacna. bubmuorexa [LIOK
DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnan. 'amma-usnydenue

53 DHeprus CBs3M HYKJIOHOB B sI/Ipe. bubnmnoreka [IOK

S nepHble peakuuu. S nepHbii

https://m.edsoo.ru/ff0d1356
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peakrop. [Ipobnembl, nepcreKTUBSI,
JKOJIOTUYECKUE ACIIEKTHI IEPHOU
JHEPIreTUKN

54

DJjieMeHTapHbIe YacTUIlbl. OTKpbITHE
o3uTpoHa. MeTo Il HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrierii cton
«DyHaMeHTaIbHbIE
B3auMoieicTBUs. EquHCTBO
bu3nYECKOil KApTUHBI MUPAY»

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

3TaHI>I paBBI/ITI/Iﬂ aCTpOHOMI/II/I.
[TpukiagHOE 1 MUPOBO33PEHUYCCKOE
3HA4YCHHE aCTPOHOMHH. B
3B&3mHOTO HeOa. Co3Be3us, IpKue
3BE3/bI, INTAHETHI, UX BUJIMMOE
nBrxenne. CojlHEYHAsT cCUCTEMa

56

Counnne. ConHevHasi akKTUBHOCTb.
Ucrounuk sHeprumn ComHia 1 3BE37

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEpUCTHKHU. 3BE3]BI TIIAaBHOU
IIOCJIEI0OBAaTEIbHOCTH. BHyTpeHHEee
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O TPOUCXOKIACHUU U
sBotonnn CoaHIA U 3BE3]

58

Muineynsiii [Iyts — Hamma
I"amaktuka. [lonoxeHue u qBUKEHNE
Connua B I'amaktuke. ['amakTukuy.
YEpHble AbIPBI B spaxX ralaKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. PazOeranue rajlakTHK.
Teopus bosboro B3peIBa.
PenukroBoe n3iydeHHeE.
MerTarajakThka

60

Hepermennsie mpo6iemsl
aCTPOHOMUH

61

KonTponpHas pabora « 3eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O606maromuii ypok. Poib ¢puzuku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeJI0BEKa

63

O606maromuit ypok. Pons u mecto
(U3HUKH U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

64

Ob6o6maromuit ypok. Ponb
¢buznyeckoil Teopun B
(opMHpPOBAHUY MIPEICTABICHHUH O
¢buznyecKoil kKapTuHe MUpa

65

O6o06matomuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpa B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUHBIX
MPEJCTaBICHUN O PUPOJIE

66

PesepBHbIi ypok. MaruutHOE 1oJe.
DONeKTpOMarHuTHAs MHIYKIIHS




PeszepBHblii ypok. Ontrka. OCHOBBI

67 CHenualIbHOM Teopun 1
OTHOCHUTEIBHOCTH
Pesepurlii ypok. KBanToBas dhusuka.
68 BHCLEeHTLI};I():T OHOMMUH U ¢ 1 bubnmnorexa [IOK
p https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBUIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




11 KJIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeiHero 001ero 00pa3oBaHusA

111

JleMoHCTpHpOBaTh Ha TMpUMEpax poJib M MeCTO (U3UKH B
(GbOpMUPOBaHUN COBPEMEHHON HAYYHOW KapTHUHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B TPAKTUYECKON AEATEIBHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €IUHCTBO (l)I/I3I/I‘ICCKOI71 KapTHUHBI MHUPa

11.2

VYUuTHIBaTh IPaHULIbI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOAENIEH:
TOYEYHBIN YIEKTPUUECKUN 3apsill, A1epHas MOJEIb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJpa IIpH pCIICHUN (I)I/ISI/I‘IGCKI/IX 3aaa4

11.3

PacniosnaBath ¢uzuveckue ABacHUs (IPOIECChl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB DJJICKTPOJAMHAMHUKH ¥ KBAaHTOBOW  (DHU3HKH:
JIEKTpUYECKass MPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE  JICHCTBHS ~ TOKa,  B3aUMOJICHCTBUE  MAarHHUTOB,
DJICKTPOMArHUTHAsT WHAYKIUS, J€HCTBME MAarHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM H JIBIDKYIIUHCS 3apsif, 3JICKTPOMArHUTHBIC
KoieOaHusT W BOJHBI, NPSIMOJHMHEHHOE pAacIpOCTPAHCHHUE CBETa,
OTpaKEHHEe, TMpeliomiieHHe, uHTepdepeHuus, audpakuus u
MOJIIpU3aIUsl CBETA, AUCTIEPCUs cBeTa, (POTOANEKTpUUIecKuit 3pdext
(potorddext), cBeToBOE naBiieHHE, BO3HUKHOBEHHE JUHEHYATOTO
CIeKTpa aToMa BOJOpPO/A, eCTECTBEHHAass M  HCKYCCTBEHHAs

PaanoOaKTHUBHOCTDb

114

OnucelBaTh HM3Y4YEHHbIE CBOMCTBA BeIlleCTBa (DJIEKTPUUECKUE,
MarHMTHBIE, ONITHYECKUE, IEKTPUIECKYIO TPOBOAMMOCTD Pa3IN4HbIX
Cpell) ¥ DIEKTPOMarHUTHbIE SBJICHUS (MIPOLIECCHI), HUCHOJb3YS
dusznueckue BENUWYMHBI: DJIEKTPUYECKUM 3apsii, Ccujla  TOKa,
NIEKTPUYECKOE  HANpSDKEHUE, DIJIEKTPUYECKOE  CONPOTHBIICHHE,
pasHocTh noTeHuuanoB, 3JC, paboTa Toka, UHIYKIHUS MarHUTHOTO
nonsi, cuina Awmmepa, cuna JlopeHna, WHIYKTHMBHOCTh KaTYIIKH,
SHEPrus JIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MEePUoJ M 4acToTa
KoJiIeOaHuH B KoJe0aTeTbHOM KOHTYpE, 3apsi/i M CHJia TOKa B IIpoliecce

TapMOHHUYCCKHUX SJICKTPOMArHUTHBIX KOHC63HHI>'I, (I)OKYCHOG

pacCTOsIHUE W ONTUYECKas CUja JIMH3BI, IIPU ONUCAHUU IIPABUIILHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIUYMH, HX
0003Ha4YeHHs] U EAMHULBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOLINE

JaHHYIO (PU3MYECKYIO BETMYUHY C IPYTUMU BEINYMHAMU




11.5

OnuceiBaTh M3Y4YECHHBIE KBAHTOBBIE SBICHUS U INPOLECCHI,
UCTIONB3Ysl (PU3MUECKUE BEIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETAa, SHEPTus U UMIMYJIbC (OTOHA,
MIEPUOJI TIOJIypaciaa, SHEPIrusl CBS3U aTOMHBIX sJIep; MPU ONHUCAHUU
NPaBWIBHO  TPAKTOBaTh (U3NYECKUH  CMBICT  HCHOJIB3YEMBIX
BEIIMYMH, HMX O00O3HAUYEHUS W EIUHULBI, YKa3bIBaThb (HOPMYIIHI,
CBSA3BIBAIOIIME JIaHHYI0 (U3UYECKYI0 BEJIUYUHY C JIPYTHMMHU

BCJIIMYMHAMU, BbIYUCIIATh 3HAYCHHUC (bHSPI“ICCKOfI BCIIMYHHBI

11.6

AHanu3upoBath (pU3MUYECKHE MPOLECChl M SBJICHUS, HCHOJb3YA
¢usnueckue 3aKOHBI M NPUHOUIBL 3akoH OMa, 3aKOHBI
IIOCJIEA0BATEIBHOIO WM IMApPAJLIEIbHOIO COEAWHEHUS MPOBOJHUKOB,
3akoH J/xoyns — JIeHna, 3aK0H 3JIeKTPOMarHUTHON MHAYKLUH, 3aKOH
IIPSIMOJIMHEMHOIO pacIPOCTPAHEHNUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YypaBHEHME OHWHIITEWHA  JUIs
doro3dexra, 3aKOH COXpaHEHUS SHEPrHM, 3aKOH COXpPaHEHHUs
UMITyJIbCa, 3aKOH COXPAHEHHMsS DJIEKTPUYECKOTrO 3apszia, 3aKoH
COXpPaHEHHMs  MAacCoBOTO  4YHCJa, IOCTynarel bopa, 3akoH
paniMoOaKTUBHOIO pacmajna; MNpU OTOM PA3In4daTh CIOBECHYHO
(bopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BIPAXKEHUE U YCIOBUS

(rpaHuIbl, 06J1ACTH) MPUMEHUMOCTH

11.7

OHpCIIGJI?ITI) HalpaBJICHUEC BCKTOPAa HMHAYKIHUKU MArbvMTHOI'O I10JIA

IMpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI JIopeHua

11.8

Ctpouthb ¥ ONKMCHIBaTH M300paXEHHE, CO3/1aBa€MOE  ILJIOCKUM

3€pKaJOM, TOHKOW JIMH301

11.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PH3UUECKUX SBICHUN
U TIPOLIECCOB C UCIMOJB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHIA;
pu 3ToM (HOpMYIHPOBATH MPoOIeMy (3a1a4y) U THIIOTE3Y Y4eOHOTro
OKCIEpUMEHTa,  COOMpaThb  YCTAHOBKY U3  MPEAJIOKEHHOTO

000py10BaHusl, MPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOJIBI

11.10

OcylecTBISTh NpsIMbIE M KOCBEHHBIE H3MEPEHHsS (PU3MUECKHUX
BEJIMYMH; MPU 3TOM BBIOMPATH ONTHUMAJBHBIM CIOCO0 M3MEpEHUs U

HCIIOJIB30BaTh M3BCCTHBIC MCTOAbI OLICHKHU I10T pCMHOCTCﬁ H3MepeHHI>i

11.11

UccnenoBath 3aBUCUMOCTH (DU3UIECKUX BEIMUUH C UCTIOIb30BaHUEM

NOpSAMBIX WM3MEPEHMH; @pU O3TOM KOHCTPYMpPOBAaTh YCTAHOBKY,

(UKCUPOBATh PE3YyIbTATHI MOTYYEHHON 3aBHCHUMOCTH (PU3UUECKHUX
BEJTMYWH B BUJIE TAOJIUII ¥ TPa(hUKOB, 1E1aTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCIICAOBAaHUA




11.12

CoOmomaTe mpaBwia 0€30MacHOrO  Tpyla TNpH  MPOBEACHHUH
UCCIICIOBAHMA B paMKax y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-
UCCIIEIOBATEIILCKOW U MIPOCKTHOM JESITEIbHOCTH C HCITOJIb30BAaHHEM

M3MEPUTENBHBIX YCTPOUCTB M J1TaOOPaTOPHOTO 000PYHIOBaHUS

11.13

Pemate pacu€THble 3aa4M ¢ SBHO 33JJaHHON (PU3NYECKOI MOJIEIBIO,
UCHONB3YS (hHM3HUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalIM3a
yCIIOBUSL 33Jlauyd  BBIOMpATh (PU3NYECKYI0 MOJEJb, BBIIETAThH
buznYecKre BETUYUHBI U (OPMYIIBI, HEOOXOAUMBIC /ISl €€ peleHus,
OPOBOJIUTH PACUYEThl M OLEHHMBATH PEAIBHOCTH MOJIYYEHHOTO

3HA4YCHUA (1)143PI“I€CKOI>1 BCJIIMYHWHBI

11.14

Pemlate  kauyecTBEHHbIE  3aJayd:  BBICTPAUBATH  JIOTHYECKHU
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKJIECHUI C ONOPOW HA N3YUYCHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘IGCKI/IG SABJICHU S

11.15

Hcnonb3oBaTh MHpU pelIeHHMM Y4eOHBIX 3a/ad COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTUMU JJIsl IOUCKA, CTPYKTYpPUpPOBAHUS,
MHTEPIIPETAllUY U IPEJCTaBICHUS Y4€OHOW U Hay4YHO-IIOMYJISIPHOMN
uH(pOpMaLKK, TOJIyYeHHON U3 pa3IMYHbIX UCTOYHUKOB; KPUTHYECKU

aHAJIM3UPOBATh OIYYaEMYI0 HH(POPMALIHIO

11.16

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyarh YCIOBUS MX OE€30MaCHOIO HCIIOJIb30BaHMS B

MMOBCEIHEBHOM KM3HU

11.17

[TpuBOANTE HpHUMEpHI BKJIaJa POCCUUCKUX M 3apyOeXHbIX Y4EHBIX-
(U3HKOB B pa3BUTHE HAYKH, B 00BSCHEHUE TPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpEeTHUUECKUE 3HAHUS MO (U3HMKE B MOBCEIHEBHOMN
KU3HU Ui oOecriedeHusi O€30MacHOCTH TMpH  OOpalieHuu ¢
npubopaMH M TEXHHYECKHMH YCTPOHCTBaMH, M COXpPaHEHMS
3I0pPOBbsI M COOJIIOJICHHUST HOPM SKOJOTMYECKOIO IMOBEJIEHHUS B

OKpY’Karolllen cpene

11.19

PaGotate B rpyrie ¢ BBIMOJIHEHUEM Pa3IUYHbBIX COLUAIbHBIX POJIEH,
IUIAaHUpPOBaTh ~ pabOTy TIpymmbl, pPalMOHAIBHO  paclpeiessiTh
0053aHHOCTH ¥ IUIAHUPOBATh JIEATENBHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXKJIOI'O U3 Y4aCTHUKOB

TPYIIIBI B PEIEHUE pacCMaTpUBAeMOM MpoOIeMbl




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

11 KUIIACC

Kon
pa3nea

Koa nposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

OU3NKA U METOIbI HAYYHOTI'O IIO3HAHUA

11

®usuka — Hayka o mnpupone. Hayunbie
METObI IO3HAHUS OKpYXkKarolero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

TIO3HAHUS IPHPOJIBL. DKCIIEPUMEHT B (PH3HKE

12

MogenupoBanue (U3NYECKUX SBICHUA U
IIPOLIECCOB. Hayunsie TUITOTE3HI.
@dusnyeckue 3akoHbl M Teopuu. ['paHuLbI
IIPUMEHUMOCTH (GU3MUECKUX  3aKOHOB.
[Ipunnun coorserctBusa. Ponme m  mecto
¢u3ukn B (QPOPMUPOBAHUU COBPEMEHHOM
HAayYHOW KapTUHBI MHUPA, B INPAKTHYECKOU

NESTENLHOCTH JIFOAEH

MEXAHUKA

#HHParHH#KITHEMATUKA

211

Mexannueckoe IBIDKCHHUE.
OTHOCHTEIBLHOCTH MEXaHUIECKOTI'0

nBuxeHus. Cucrema orcuéra. Tpaekropus

2.1

212

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOPOCTb) U YCKOpEHHE
MaTepUalbHON TOYKH, UX NMPOEKLIHH HA OCH
CUCTEMBI KOOpJMHAT. Cnoxenue

MEPEMEILEHUI U CI0KEHUE CKOPOCTEN

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBIDKEHUE. I'pacpuku
3aBUCUMOCTH KOOp/JUHAT, CKOpPOCTH,
YCKOpEHUs, IIyTU U IepeMEILEHUs

MaTepHaHBHOﬁ TOYKHU OT BPpEMCHU




214

CBobonHOe najeHue. Y CKOpeHue

CBOOOIHOTO MaJCHUS

2.15

KpuBosnueliHoe nBuxeHue. PaBHOMepHOE
JABUKCHUC MaTepI/IaJIbHOﬁ TOYKH 10
OKPYKHOCTH. YTIJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. ITepuon " 4acToTa.

LenTpocTpeMuTeabHOE yCKOpEHUe

2.16

TexHuyeckue  yCTpOMCTBA:  CHUIOMETP,
JBUKEHHE CHApSJIOB, LIETIHbIE W PEMEHHBIE

nepeayn

2.1.7

IIpakTrueckue paboTHI. H3mepenue
MIHOBEHHOH  ckopoctu.  HMccnenoBanue
COOTHOLLIEHUS MEXIY My TSIMH,
IIPOMJICHHBIMU TEJIOM 3a II0CJIEN0BATEIIbHBIC
paBHbIE  INPOMEXKYTKM  BPEMEHHM  IIpU
PaBHOYCKOPEHHOM JIBMOKECHUM C HadalbHOU
CKOPOCTBIO, paBHOM Hymo. I3ydeHune
JBWKCHHS IIApUKA B BA3KOM KMIKOCTH.

W3yuenne nBWKeHHS Tenma, OpOLIEHHOTO

TOPU30HTAJILHO

2.2

##HParH#IMHAMUKA

221

[IpuHLIMT OTHOCHUTEJIFHOCTH TI'anunes.
[IepBriii 3axkoH HsrotoHa. HHeprumanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [lpuHuun cyneprno3unumn

CuJ1

2.2.3

Bropoii 3akon HproToHa U1 MaTepuanbHOU
TOYKM B HMHEPLMAIBHOM CHUCTEME OTCYETA
(MCO). Tpermit 3akoH HproToHa s

MaTCpHaJIbHBIX TOUCK

224

3akoH  BcemMupHoro  taroreHusa.  Cuna
TsokecTd. IlepBas KocMmHuYeckass CKOPOCTb.

Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJBKEHHUS W CWIa TPEHUS  TIOKOS.
Koaddunment tperus. Crma COpOTHUBICHUS

IIpr ABMIKCHUU TCJIA B )KUJAKOCTHU HUJIN I'a3C

2.2.7

[TocTynarenbHOe U BpaliaTeabHOE JABHKEHUE

a0COTFOTHO TBEPIOTO Tena

2.2.8

MOMEHT CHJIBI OTHOCUTEIHHO OCH BPAIIICHUS.
[Tnedo cumbl. YcnoBus paBHOBECHS TBEPIOTO
tena B UCO

2.2.9

TexHuueckue yCTpOWCTBA:  MOALIMITHUKH,

ABWIKCHUC UCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue paboTsl. 3yueHune qBUKEHUS
Opycka MO HaKJIOHHOM IUJIOCKOCTH TOJ
JeiicTBeM HecKoybkux cuil. MccnenoBanue
3aBHUCHUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIINX
B JepOopMUPYEMON MPY>KUHE U PE3UHOBOM
oOpasiie, OT BEIUYMHBI HX JePOopMaluu.
Uccnenosanue YCIIOBHIA paBHOBECHS

TBépI[Ol"O TCJa, UMCHOIICTO OChb BPpAllICHUS

2.3

#i#HPari##3AKOHBI COXPAHEHN A B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

23.1 MaTepUagbHBIX ToueK. Mmmynbc cuisl u
M3MEHEHHE UMITYJIbCa Tela
932 3akoH coxpaHeHus umnyiasca B HCO.
o PeakTuBHOE BHXKEHUE
2.3.3 Pabota cuinbl
2.34 MOIIHOCTE CHIIBI
235 Kunerndeckass ~ sHepruss ~ MaTepHaIbHOM
o TOUKU. TeopemMa 0 KWHETUYECKON SHEprun
[lorennmaneHast sHeprusa. lloTeHumanbHas
236 SHEPrust yIIpyro nedopMupoBaHHOM

npyxuHbl. lloTeHnumanbHas >Heprus Tena

BOJIM3HU TOBEPXHOCTU Semmm




HOTGHI_[I/IaHBHbIe U HCIIOTCHIMAJIBbHBIC CHUIIBI.

CBs3b paGOTBI HCIIOTCHIIHMAJIbHBIX CHJI C

2.3.7 HU3MEHEHUEM MEXaHUYECKOI SHEpPIrun
CUCTEMBI TeJl. 3aKoH COXpaHEHHUS
MEXaHUYECKOM SHEPTHH

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHudeckue yCTpOMCTBA: IBU)KCHHUE PaKeT,

- BOJIOMET, KOIEp, MPYKUHHBIN MHUCTOJIET

[IpakTtnyeckue pabotel. W3ydeHwe cBs3U

2310 CKOpOCTEll Tel TMpU HEyNpyroMm yzaape.

HccnenoBanue CBA3U pa6OTBI CHJIBI C

W3MCHCHHEM MEXaHHYICCKOM OHCPTHHU TECJIa

MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

31

###Par###OCHOBBI MOJIEKY JIIPHO-KMHETUYECKOM TEOPU

3.11

OCHOBHBIE ~ TIOJOXKEHHS  MOJIEKYJISIPHO-
KWHETUYECKOU TEOPHH. bpoyHnoBckoe
nswkenue. nddysus. Xapakrep IBUKEHUS

n BSaHMOHeﬁCTBHH qacCTull BCIICCTBA

3.1.2

Mogenun CTPOCHHA Ta30B, )I(PI)IKOCTC?I n
TBépI[BIX Tel W OOBICHEHHE CBOMCTB

BEIIIECTBA HAa OCHOBE ATHX MOJIeIIei

3.1.3

Macca wmonekyn. KonuyecTBo —BemiecTsa.

[TocTostnHas ABoraapo

3.14

TenmoBoe paBHOBecue. TemmepaTypa u €€

n3mepenue. [lkana remneparyp Lenscus

3.15

Monens  wumeampHoro  rtaza. OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON

TCOPHHU UACAIBHOTO I'a3a

3.1.6

AOGcomroTHas TeMIiepaTypa Kak Mepa cpeHen
KHMHETHYECKOU SHEPIUU TEIJIOBOT'O
JBUKEeHMs Jactul rasza. Illkana temmneparyp

Kenapsuna

3.1.7

VYpaBuenne Kianeiipona — MeHzaeneesa.

3akoH JlampTOHA




3.1.8

I'azoBbIe 3aK0HBI. 30mporieccsl B HaeanbHOM
rase ¢ OCTOSIHHBIM KOJIMYECTBOM BEIIECTBA!

M30TEepMa, U30X0pa, u3odapa

3.1.9

TexHuyeckue  yCTpPOMCTBA:  TEPMOMETP,

OGapomeTtp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHue Mmacchl
BO3/lyXa B KJIaCCHOM KOMHare. Mccnenosanue
3aBUCUMOCTH MEXIy napameTpamu

COCTOSIHUA PA3pCIKCHHOI'0 ra3a

3.2

OCH

OBbI TEPMOAMHAMUKHN

321

TepmoanHamMuueckass cucreMa. BHyTpeHHsA
SHEPIHUsl TEPMOJUHAMUYECKONW CHCTEMBI H

CIocoOBI €€ N3MEHEHUS

3.2.2

KommyecTBO TEMIIOTHI U pa60Ta. BHYTpeHHHSI

QHCPIuA OAHOATOMHOI'O HACAJIbHOI'O I'a3a

3.2.3

Bunel Temnonepenaun: TEMIONPOBOIHOCTD,
KOHBEKLUs, U3irydeHue. TermnoéMKocTh Tena.
YienpHas TEINIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILJIOMNICPEaAvC

3.24

[IepBrrit 3aKOH TEPMOJAVHAMUKH.
[Ipumenenue [IEPBOTO 3aKOHa
TEPMOJUHAMUKHA K M30IIPOLIECCaM.

I'paduueckas uHTEpHIpeTays padboThl raza

3.25

Tennossle MamuHbl. [IpuHOMANBL OECTBUS
TeIUI0BbIX MaluH. [IpeoGpa3oBanus s3HEprun
B TemioBblXx MammHax. Koapdunuenrt
nonesHoro aedctBus  (mamee —  KILJ)

teroBoit MamuHbl. [ukn Kapao u ero KI1J|

3.2.6

Bropou 3aKOH TEPMOJIUHAMUKH.
Heobpatumocts mpolieccoB B MPHPOJIE.
TermmoBeIe JIBATATEIIN. OKonoruuecKme

MPOOJIEMBI TEIJIOPHEPTETUKU

3.2.7

TexHnueckue YCTpOICTBa: JIBUraTelb
BHYTPEHHETO CTOpaHMsI, OBITOBO

XOJIOAWJIBHUK, KOHAWUIWOHED




3.2.8

IIpakTuyeckue paboThI. H3mepenue

YIEIbHON TEIUIOEMKOCTH

3.3

#i##HPari## Al PEIATHBIE COCTOAHUA BEHIECBA. ®A30BBIE

ITEPEXO/IbI

331

[TapoobpazoBanue u KOHJIEHCAIIU.
Hcnapenue u kunenue. YaelbHas TEIJIOTA
nmapooOpa3oBaHMUsL. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAS M OTHOCHUTEIbHAS BIAKHOCTH

BO3ayxa. HachllieHHbIH nap

3.3.3

Teépnoe  Tenmo.  Kpucramummueckue u
amMopdHble Tenma. AHHU3OTPOIUS CBOMCTB
KpPUCTAJUIOB. Kunkue KPUCTAJUIBL.

COBpeMCHHHC MaTcpuajibl

3.34

[l1aBnenue W xpucrauMsauus. Y AeJbHAs

TeruioTa rasieHus. Cydonumanus

3.35

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHHuYeckue yCTpOWCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
IIOJIy4EHHS] COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOT N

3.3.7

IIpakTuyeckue paboTHI. H3mepenue

BJIA)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

##HPar#H# O JIEKTPOCTATUKA

411

OnexTpuzanus Tel. DNEKTPUUYECKUH 3apsim.

JIBa BUAa AIEKTPUUYECKUX 3apsI0B

412

HpOBOI[HI/IKI/I, JUIJICKTPUKHU n

MOTYNPOBOHUKH

413

3aKOH COXpaHEHHsI AIEKTPHUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsaoB. 3akoH Kymona

415

Onektpuueckoe  mone.  Hampsok€HHOCTB

JJIEKTPUYECKOTO TI0JIS1. [TpuHIIMI




Cyneprno3uuuu. JluHum  HanpsHKEHHOCTH

SJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGora cHJ DIEKTPOCTATUYECKOTO — TOJIS.

Ilorenuuan. Pa3HocTh HOTEHIINATIOB

4.1.7

HpOBOIIHI/IKI/I U OUBJICKTPUKU B ITOCTOAHHOM
aNeKTpudeckoM — moine.  Jluanextpuueckas

IIPOHULIACMOCTDb

418

DIIEKTPOEMKOCTb. Konnencarop.
OneKTPOEMKOCTh IJIOCKOIO KOHJAEHCATOpa.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

419

TexHuueckue yCTpPOMCTBA:  3JIEKTPOCKOI,
NEKTPOMETP, AJIEKTPOCTATUYECKasl 3alluTa,
3a3eMJICHHE ANEKTPOIPUOOPOB,

KOH/JICHCATOp, KCEPOKC, CTPYMHBIN IPUHTED

4.1.10

[IpakTnyeckue paboThI. N3mepenue

SHeKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar###ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEIAX

YcaoBus CYLICCTBOBAaHUA IIOCTOSAHHOI'O

421 ANEKTPUUYECKOTO TOKA. VICTOUHMKHM TOKa.
Cuia Toka. [TocTossHHBIN TOK
422 Hanpsokenne. 3akon Oma i ydacTka HEnu
423 DIEKTPUUYECKOE COIMPOTHUBJIEHUE. Y IENIbHOE
o COIIPOTHBIICEHUE BEILIECTBA
424 ITocnenoBarenbHoOE, napaJuienbHoE,
o CMEIIaHHOE COEJUHEHNE TPOBOJHUKOB
Pabora snekTpudeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenua
4.2.6 MOMIHOCTB ANMEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cuia (manee — 3/C) u
427 BHYTpEHHEE  CONPOTUBJICHHE  HMCTOYHHUKA

ToKka. 3akoH Oma [ MOJHOW (3aMKHYTOM)

BHCKTqueCKOﬁ ICIIN. KOpOTKOC 3aMBIKaHUC




4.2.8

ONeKTpoHHas  MPOBOAMMOCTb  TBEPIBIX
METaJJIOB.  3aBUCUMOCTb  COIPOTHUBIICHHUS
METAJIJIOB oT TEMIIEPATYPBI.

CBepXIIpoBOIMMOCTh

4.2.9

OnexTpuueckuid ToK B Bakyyme. CBolicTBa

3JIEKTPOHHBIX IIy4KOB

4.2.10

[TonynpoBoaAHUKH. CoOcTBeHHast u
MpUMecHast MIPOBOANMOCTh
noJynpoBogHUKOB. CBOMCTBa P-N mepexona.

[omynpoBOIHUKOBBIE TPUOOPHI

4211

DJEeKTpU4eCKUd  TOK B DIIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JTUCCOLIAALIHS.

DNeKTponIn3

4212

DIIEKTPUUYECKU I TOK B razax.
CaMOCTOSTEIBPHBIA W HECAMOCTOATEIbHBIMN
paspsia. PazinyHbie TUIIBI CAMOCTOATEIBHOTO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue  ycTpoHCTBa:  amIepMmerp,
BOJIBTMETP, peocTar, HUCTOYHUKU TOKa,
3JIEKTPOHArpeBaTelIbHbIE pudopsI,
JJIEKTPOOCBETUTENBHBIE puoOpBI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH
MO, TEPMHUCTOPBI M (POTOPE3UCTOpHI,

HOJ'IprOBO}IHHKOBLIfI AU04, raJlIbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3zyyenne
CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTtoyHuka TOKa U €ro
BHYTpeHHero comnpotusieHus. HaOmronenue

QJICKTPOJIN3a




TexHudeckue YCTpPONCTBA: ITOCTOSIHHBIC
MAarHuTHl, AIIEKTPOMArHUTHI,
4.3.14 JJIEKTPOABUIATENb, YCKOPHUTEIN
9JIEMEHTApHbIX YacTHL], WHAYKIIMOHHAS

I1€4Yb

[IpakTrueckue paboTHL. N3yuenne
MAarHuTHOTO IIOJII KaTyIIKM C TOKOM.
HccnenoBanue NEHCTBUA  MTOCTOSHHOTO
4.3.15
MarHura Ha  paMKy C  TOKOM.
Hccnenosanue SBIICHUS

3JIEKTPOMArHUTHON MHAYKIUU

KOJIEBAHUA U BOJIHbI

5.1

#i#HPartt#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Konebarenpnast cucrema. CBoOOIHBIE
KojeOanusa. ['apMoHMYECKUEe KoyeOaHus.
511
ITeprion, dacrora, ammuutyga u ¢asza

KoJeOanuii

[IpyxuHHBIA MassTHUK. MaremaTudecKkuil
5.1.2

MasiTHHUK

YpaBHEHHE TapMOHUYECKUX KOJEOaHUH.
513 Kunemaruueckoe U JTUHAMHUYECKOE

OIMCAaHME KOJIe0aTEeIbHOTO IBKEHUS

[IpeBpamenue SHEpruu IIpH
rapMOHUYECKUX  KoyebaHusix.  CBsi3b
514 aAMILTUTY 1Bl KoJeOaHuii HCXOTHOU
BEJIMYMHBI C aMIUIMTYAaMU Kosie0aHul eé

CKOPOCTH M YCKOPEHHUS

Konebatenbubiii  koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHbIE KoJieOaHus B
UACUTLHOM  KoJieOaTeIbHOM  KOHTYpe.
> AHanoruss MeXIy MEeXaHW4ECKHMMU U
AJIEKTPOMArHUTHBIMU KOJICOaHUSIMU.

®opmyina Tomcona




5.1.6

3aKOH COXpaHEHUs SHEPTUU B UJEATbHOM

K0JIe0aTeIbHOM KOHTYpE

5.1.7

BbIHy)KIICHHBIC MCXAHHNYCCKHUC
KoeOaHus. Pesonanc. Pe3onancuas
KpHUBasl. BreinyxeHHbIC

OJICKTPOMArHMuTHBIC KOJIcOaHusl.

5.1.8

[Tepemennbiii  TOk. CHHYCOMIAIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MoIHoCTh MIEPEMEHHOTO TOKa.
AMIUTMTYIHOE U JICHCTBYIONIEE 3HAYEHUE

CHJIbI TOKA W HAIIPSHKCHHA

5.1.10

Tpanchopmarop. IIpownsBojcTBO,
nepegadya u noTpelaeHue EeKTPUIECKOn
SHEPruu. OKOJIOTUYECKUE PHUCKU TPHU
IIPOU3BOJCTBE 3JIEKTPUUYECKON SHEPruu.
KynbTypa HCIIOJIb30BaHUSA

QJICKTPOSHEPI'UA B HOBCGI[HCBHOﬁ KHN3HHU

5.1.11

TexHuueckue ycTpoiicTBa: celicMorpad,
ANEKTPUUECKUI 3BOHOK, JTUHUA

QJICKTpoIcpcaad

5.1.12

IIpaktnueckue pabotel. HccnenoBanue
3aBUCHMOCTH NIEPHUOJA MaJIbIX KoseOaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpysa. HMccnenosanue nepeMeHHOr0 TOKa
B Lenu u3 MOCIIEI0BATEIBHO
COCIMHEHHBIX KOHACHCATOpa, KaTyIlIK! U

pesucropa

5.2

##HPari#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuyeckue BOJIHBI, yCIIOBUS
pacnipoctpanenus. Ilepuon. CkopocTh
>21 pacrpoCTpaHeHHss W JUIMHA  BOJHBL
[TonepeuHsle ¥ POIOJILHBIE BOJIHBI
- ###Par### Nntepdepenus u audpaxus

MEXaHHNYCCKHX BOJIH




5.2.3

3Byk. CKopocTh 3ByKa. ' poMKOCTb 3ByKa.

BricoTa Tona. TemOp 3Byka
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DNEKTPOMAarHUTHBIE  BOJIHBL. Y CJIOBUSA
M3JIYyYEHUsI  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranus Bektopos E, B u v

B 3JICKTPOMAarHMTHOW BOJIHE B BAKYyME

5.2.5

CBoiicTBa  DJICKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, MPEIOMIICHHE, TIOJISPH3aIIus,
mudpakaus, uHTepdepennus. CKopocTh

OJICKTPOMAardHMTHBIX BOJIH

5.2.6

[Ixana 3IIEKTPOMarHUTHBIX BOJIH.
[IpumeneHne 3IeKTPOMAarHUTHBIX BOJIH B

TEXHHKE U OBITY

5.2.7

[IpuHIMOBL pagUOCBI3U U TEIEBUICHUS.
Pagnonoxanus. DNEeKTPOMAarHUTHOE

3arpsI3HEHUE OKPYKAIOLIEH Cpebl

5.2.8

TexHu4eckue yCTpOMCTBA: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIBTPa3BYKOBas
JUAarHOCTHKa B TEXHUKE M MEIULUHE,
pamap, paguONPUEMHUK,  TEIEBU30D,

aHTeHHa, TenedoH, CBY-neus

5.3

HH#HParHHOIITUKA

5.3.1

HpSIMOJ'II/IHeI\/'IHOC pacupoCTpaHCHUEC

CBETa B OHOPOJIHOM cpexe. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS
ceera. [loctpoenune n3o0paxeHuii B IIOCKOM

3epkae

5.3.3

[pemomienuie cBera. 3aKOHBI TIPEIIOMIICHHS
CBeETa. AOCOJIOTHBIH moKasareib

MIPEOMIICHUS

5.34

[Tonuoe BHYTpPEHHEE OTpakKeHHUE.
[IpenenbHBIN yroa NOJHOTO BHYTPEHHETO

OTpaKCHUA




5.35

Hucnepcusi cera. CIOXHBIA  COCTaB

Oenoro ceera. Llser

5.3.6

CoOuparomue ¥ pacceuBaIONINe JIMH3BI.
Tonkast nuH3a. POKYCHOE PAaCCTOSIHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue n300pakeHHH B
COOMpAIOIIUX M PACCEUBAIOIIUX JIMH3AX.
®opmysia TOHKOM JMH3BL. Y BEJIHYCHHE,

JIaBaeMoe€ JIMH30U

5.3.7

IIpenensr [IPUMEHUMOCTHU

FCOMeTqueCKOﬁ OIITUKH

5.3.8

Wntepdepentms  cBera. KorepentHsie
UCTOYHUKU.  YCIOBUS  HaONIOACHUS
MaKCHMYyMOB " MUHUMYMOB B
UHTEPPEPEHIIMOHHONH KapTUHE OT JABYX

CI/IH(1)3.3HBIX KOT'CPCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakmus  cera.  JudpakmuonHas
peméTka. Y cinoBue HaOII0ICHUS TJIABHBIX
MaKCHMYMOB npu HaJICHUN

MOHOXpPOMATHYECKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEILIETKY

5.3.10

[Tonspusanusa ceera

5.3.11

TexHudeckue yCTpPOWCTBA: OYKH, JIyNa,
¢doToanmnapar, NPOEKIMOHHBIN ammapar,
MHUKPOCKOII, ~ TEJECKON,  BOJIOKOHHAs
ONTHKa,  JAu(dpakuvoHHAs  peuérka,

MOJIApOnJg

5.3.12

[Ipaktnueckue  pabotel.  M3mepenue
nokasaress npenomiuenus. Mecnenosanue
CBOWCTB  M300paX€HHH B  JIMH3aX.

Hab6monenue nucnepenun cBeta

SJIEMEHTBI CIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTU

6.1

I'panuibl IPUMEHUMOCTU KJIACCUYECKOU
MEXaHUKU. [Toctrynarsl TEOpUn

OTHOCHUTCIIBHOCTH: HHBApPUAHTHOCTH




MOAYJA CKOPOCTM CBCTa B BaAKYYyMC,

MPUHIIUI OTHOCUTEJIBHOCTH DUHILITEHHA

OTHOCHUTEIBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMe/UIeHHe BpPEMEHH M COKpallleHue
IUTAHBL
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBs13p Macchl C 3HEpPrued M HUMITYJIbCOM

6.4 CBOOOJHOM 4YacTUIIBl. ODHEPrus IOKOs

CBOOOIHOI YaCTHULIBI

KBAHTOBA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOU OIITUKHA

®oronbl.  Popmyna Ilmanka  cBA3M
7.1.1 sHepruu (HOTOHA C €T0 YACTOTOU. DHEPrus

" UMITYJIBC (I)OTOHa

OTtkpbITHE u HCCIIeIOBAaHHE
7.1.2 dhoroaddekra. OnbiTel A.I'. Cronerona.
3akoHb! poTodddexra
YpaBHeHHe OHHIITEHHA VIS
7.1.3 dorodpdexra.  «KpacHas  rpaHHIAN
dbotordpdexra
7.14 JaBnenue cBera. OnbiTel [1.H. JleGenena
7.1.5 XUMHUYECKOe JIEUCTBHE CBETa

TexHuueckue ycTpoiicTBa: (OTOIIEMEHT,
7.16 ¢doTonaTyuk, COJIHEYHas Oatapes,

CBCTOOMNO]

CTPOEHHME ATOMA

Mopenb aroma ToMcona. OnBITHI
7.2.1 Pesepdopa o uccnenoBanuo CTpOeHUS

aToMa. HnaHeTapHaﬂ MOJ€CJIb aTOMAa

IToctymater  bopa.  U3snyuenue wu
MoryomeHue (GOTOHOB TpU Iepexoje
71.2.2 aroMa C OIHOI'0 YpOBHSA DJHEPIrHMM Ha
apyroi.  Buper  cmektpoB.  Crektp

YPOBHEW dHEPIUM aTOMa BOAOPOJA




7.2.3

Bomnnosrle cBovicTBa yactuil. BoaHBI 1€
bpoiis. KopnyckynspHo-BOIHOBON
nyanu3Mm. Jludpakius 2JIEKTPOHOB Ha

KpHUCTajlax
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CIoHTaHHOC U BBIHYXXJICHHOC U3JIYYCHHUC.

YcTpoiicTBO M IPUHLIKI paboTHI Jlazepa

7.2.5

TexHuueckue yCTpoMCcTBa: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktnyeckue pabotel. HabOmomeHnue

JIMHENYaTOro CeKkTpa

7.3

ATOMHOE A/1PO

7.3.1

MeTtob1 Ha6.]'IIOI[eHI/I$I H  pEerucrpanuu

QJICMCHTAPHLIX YaCTHUI]

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. OIIBITHI
Pesepdopna 1mo ompeaeneHHIO cocTaBa
paaroakTUBHOTO wu3nydcHHs. CBolcTBa
anbda-, Oera-, raMma-u3J1y4eHusl.
BrusiHue pamnoakTUBHOCTA Ha IKHUBBIC

OpraHHu3Mbl

7.3.3

OTkpplTHE  TPOTOHA U HEUTpPOHA.
Hyxnonnas mozens siapa I'elizenOepra —
WBanenko. 3apsa saapa. MaccoBoe 4ucio

siapa. M3otormsl

734

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnaa. ['amma-
U3IydyeHue. 3aKOH  paJuOAKTUBHOIO

pacrnaza

7.3.5

9Hepr1/151 CBJA3M HYKIIOHOB B  dAp€.

Snepubie cuibl. Jledext Maccol sapa

7.3.6

HIICpHLIe pCakuru. I[CJIGHI/IG N CHHTC3

saep

7.3.7

SAnepuenii  peaktop.  TepmosnepHsii

CHUHTC3. HpO6JICMBI U TICPCIICKTUBLI




SIEPHOM  BHEPreTUKH. OKOJOTMYECKUE

ACIICKThI HI[CpHOﬁ OHEPre€TUKU

7.3.8

OnemeHTapHble  yacTulpl.  OTKpbITHE
IIO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aMO/IEHCTBUSI

7.3.9

TexHuuyeckue yCTpOMCTBA:  JTO3UMETP,
kamepa BuibcoHa, siIEpHBIM peakTop,

aroMHas OomOa

7.3.10

ITpakTnueckue pabotel. MccnenoBanue

TPEKOB qaCTHI (HO T'OTOBBIM

¢dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue

3Bé3I[LI, IIJIaHCTBI, UX BUAUMOC IBUXKCHHUC

8.2

Conneunas cucrema. IInaHeTsl 3eMHOM
TPYIIIIBI. IImaneThI-TUTAHTEI u ux
CIIYTHUKH, KAPJINKOBLIC IUIAHCTHI. Mansie

testa COTHEYHON CHCTEMBI

8.3

Comnunie, ¢orochepa u  armocdepa.

ConHeuHas aKTUBHOCTH

8.4

Ucrounuk sHeprun CosHIa 1 3BE3/1

8.5

3BE311bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU:
Macca, CBETUMOCTb, paJinyc, TeMIIeparypa,
174 B3aUMOCBSI3b. Juarpamma
«CTICKTPAJIBHBIA KJIAaCC — CBETHUMOCTbHY.
3BE3/IbI TJIAaBHOM MOCIEA0BATEIbHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTb JJIs

3BE€3]] IJIaBHOM MOCIEA0BATEILHOCTH

8.6

###Par###BHyTpeHHee CcTpoeHue 3BE3N.
COBpeMeHHLIe MMpEaACTaBICHUA (0}
poucxoxaeHnu u sBomonuu CoiHia u

3BE3]1. DTAITBI JKU3HU 3BE3]T

8.7

Mneunsnii  Ilyre — nHama Tamaktuka.

CnupanbHass ~ cTpykrypa  [amakTukwy,




pacnpeneneHie 3BE3N, rasa W IbUIA.
[Tonoxxenue wu paBwxenue ConHla B
lamaktuke. Ilmockas wu cdepuyeckas

HOJACUCTEMBI | aJTakKTUKH

8.8

Tunel ramaktuk. PaguworamakThku U

KBa3apbl. YEpHBIE ABIPHI B sAPaxX FAJIAKTUK

8.9

Bcenennas. Pacmupenue BceneHHOM.
3akoH XaO6na. Pas3Oeranme ranakTuk.
Bospact u paguyc Bcenennoi, Teopus
bonpmoro B3peBa. Mogens «ropsiuen

Bcenennoi». PenukToBoe u3nydeHue

8.10

Macmtabnas  crpykrypa  Bcenennoil.
Meraranaktuka. Hepeménnsie npo0iaembl

ACTPOHOMHHU
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