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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUU K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUM TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepanuu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpenMeramu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DPU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (PHU3HKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJlaM O0yUYEHUS;

e cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro IMpeiIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoabHBIN Kype GU3NKN — cUCTEeMOOOpa3yomuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUS HOBBIX MaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3mku 1jis ypOBHsS CpeaHero oOmiero oOpa3oBaHUS
MOJOKEH pAN HWIEH, KOTOPhIE MOXHO paccMaTpUBaTh KakK NPUHUUIIBI €ro
MTOCTPOCHMUSL.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTCs
dbopMupoOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasiennocmu. Kypc dusuku mpemmosaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHX M TE€XHOJOTMYECKHMX MPHUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
po0JIeEM pPallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpPUHM, MJI1 OIUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CucTeMHO-esITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHON AESITETbHOCTH O0YYaroUIUXCH.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM MepeyHe JabopaTOPHBIX padoT,
NPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4aCTHUKaMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHalleHus KkaOunera ¢Qusuku. Ilpu »>TOM oOecreunBaercs OBJIAACHHE
OOyYalOIIMMHUCS YMEHUSIMU TPOBOJIUTH KOCBEHHbIE W3MEpPEHHMs, HCCIIECIOBAaHUS
3aBUCHUMOCTEH (PU3MYECKMX BEJIUYMH U IIOCTAHOBKY OIBITOB 10 MPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENsAETCA PEUICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. Ilpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3aJJaHHON (PU3NUECKON MOEIBIO, TO3BOJISIIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasziena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayeCTBEHHBIX 3a/1a4 NIPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSCHEHHE TPOTEKaHUS (PU3MUYECKUX SIBICHUH M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyrone BbIOOpa (U3MYECKOW MOAENU i CUTyallud MpPakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECTIeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHETO 001Iero 00pa3oBaHusl TODKEH H3ydaThCs B YCIOBUAX
peAMETHOr0 KaOuHeTa (U3HKM WIM B YCJIOBHUSIX HHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe YUeHUYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpaninoHHoe o0opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3YYaeMbIX SIBICHMA ©  TPOIECCOB, OMIMPUYECKHX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OeCredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTAa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHM LEJIIMHU U3y4Y€HUS PU3UKHU B OOLIEM OOpPA30BAHUH SIBIISIFOTCSA:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YUYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
du3MYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (dopmupoBaHHE TpPEACTABICHUN O poiu (DU3UKK A PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX lene o0ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3ajad B

npolecce U3y4eHus Kypca GU3NKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01IHx buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MOpUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3INYHbIX 3a7ad C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM JJIsi pPa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacoB (2 4aca B Hezel0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBENCHUsS J1a0OpPaTOPHBIX PAabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA
11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. In1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MarHUTHBIX mMoJiek. JIMHMU MarHuTHOM MHAYKUMHU. KapTuHa JMHUI MarHUTHOU
WHYKIINH TO0JIA MOCTOSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKUIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJABIXKYIIAA CWia MWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe moje. IDICKTPOABWKYIIAS CHJIA WHAYKUAU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATEINb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHIYKIITMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON MHYKIMH.

ITIpaBuno Jlenua.



3aBUCUMOCTD DJIEKTPOABUKYIIEH CUIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue nedcTBYS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW WHYKIIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHUE  KOJEOAHHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
konebanuil. [IpeBpaiienue 3Heprun Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3JIEKTPOMArHUTHBIE KOJIOaHUS B
UJCATHOM KOJEOAaTeIbHOM KOHTYpEe. AHAJOTHS MEXIYy MEXaHUYEeCKUMU U
AIEKTPOMArHUTHBIMU KoJieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMs.

[lepemennpli TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUUIECKOM
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJI€OATeNbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJI€OaHUIA.

Hab6mronenne pe3oHanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOAHUS.

OcnuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSDKEHUS OT BPEMEHM) NS
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpum mnoOCIENOBATENIBHOM COEAVMHEHUHM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTponepe1ayn.



Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBaHnre MEPEMEHHOIO0 TOKa B LENH U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 80JIHbL

Mexannueckue BOJHBI, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPONOJIBbHBIE BOJHBI.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOspu3anus, Iudpaxmus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paaUOCBSI3U U TeNeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHYecKue YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKA.

HabGmronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJICOAHMIA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
peJIOMJICHUE, TTOJSIpU3aIvs, TudpaKius, UHTephepeHITHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacnpoOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroja MNOJHOTO
BHYTPEHHETO OTPAKEHHUSI.



Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro cBeta. LBer.

CobOuparoniie W pacceuBaroniye JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHUE W ONTUYecKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolmx U pacceuBarolux JuH3ax. Gopmysa TOHKON JUH3BI. Y BEJIHYEHUE,
JlaBAEMOE JIMH30M1.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBusi HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOCHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUPPAKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOWCTBAa M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKON, TEJIECKOIN, BOJOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OJSIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre cBOMCTB M300paKeHU B JTMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaGmronenune natepdepeHinm ceera.

HaOmronenue nudpakiuu ceera.

HaOGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIbO IPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

M3mepeHne rnokasaTess NpeJoMIIEHHS CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH
['panuibl  OPUMEHUMOCTH  Kjaccudyeckodl — mexanHukd.  [loctymartsl
CHEIUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOMYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTU DUHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTUHBI.
DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.



CBs13b Macchl C BHCPFI/ICﬁ U UMITYJIbCOM pGHHTHBI/ICTCKOﬁ HJaCTHUIBI. QHG]:’)FI/IS[
IIOKOAI.

Paznea 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMITYJbC (POTOHA.

OtkpeiTe u uccienoBanue Gororddexra. Onwitel A. I'. CtoneroBa. 3aKOHbI
dororddekra. Ypasaenue DiHITeHHA A1 Porodddekra. «KpacHas rpaHuiar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doroxaTuuk, coqHeuHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(ddeKT Ha YyCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodpdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHI.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BonnoBsie cBoiicTBa yactul. Bosusl e bpoisist. KopnyckyisipHO-BOJTHOBOM
JTyaJnu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHn4eckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpenenieHue IJIMHBI BOJIHBI JIa3epa.

Habmoienue TnHeRvaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocTaBa



paavoakTuBHOro wu3nydeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HyknmonHass monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormel.

Anbda-pacnian. OJEKTPOHHBIA H TIO3UTPOHHBIM OeTa-pacmaa. [amma-
U3IIy4deHHE. 3aKOH PAIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifpe. SnepHble cuibl. Jle@ekT macchl sapa.

Snepnbie peakuuu. [lenenue u cuHTeE3 A€P.

Anepusiii peaktop. Tepmosinepusiid cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKMU.

OnemeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeToapl HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHaMeHTabHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYECKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, siaepHsblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pa3BUTHUA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Connne. ConHeuHast akTUBHOCThb. M cTounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIA KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. I[lonoxxkenne u nBuxenue CoJiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
TaJIAKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUeHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus



HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CEBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

O0o0marnee NOBTOpeHue

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HayYHOW KapTHHE MUPA, poJib (PU3MUEeCKON TeOpuu
B (OpPMHPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTHHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€H C KypcaMH MAaTE€MAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUMoTe3a, (pu3nyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxka: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKUHWH HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesieHHe IOAaU TIOCKUX GUryp u oobnémMa Ted.

buonocus: »nextpuyeckue SBICHUS B KUBOW MpHUpOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJIICHUS B KUBOM NPUPOJE, IECUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILUIMYECKAS] CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBIN
aHaJu3.

l'eocpagusa: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEpPaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapaT, BOJIOKOHHAS OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIi YPOBEHB) JODKHO OOCCIICUHUTH MTOCTHIKCHHUE CIICTYFOIIHX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS yU€OHOro npeaMera «Pu3nKa» T0TKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YalOIIUXCA PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE pealn3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsi KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECUYETOBEYECKMX TyMAaHUCTUUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATILHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYas ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETro pu3nuecKkoil HayKe;



5) Tpya10BOIro BOCIIUTAHMSI:

UMHTEpPEC K pa3IMyHbIM cdepam npodecCHoHaNbHOU JEATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJIOTHYECKONW KYJIBTYPhI, OCO3HAHHE TJIOOATBHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE ICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHHre OMbITa JESITEIbHOCTH SKOJOTUYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JIEATEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
U3ydeHus: (QU3WKA ~ OCYIIECTBIATH  MPOCKTHYID W HCCIEIOBATEIBCKYIO
NEeATEeTbHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METAINIPEIAMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornueckue aAefcTBu:
CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MOPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEENSITh 1N JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHUBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a HUMEIOLIUXCS
MaTepHaAIbHBIX M HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMU MOHITHUSMU M METOJAMHU
(bu3nYeCKON HAYKH;



BJIAJI€Th HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN IESITEIIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOTOo COJEepKaHUsl, TPUMEHEHHUIO Pa3ITUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHpETalud, MNpeoOpa3oBaHUI0O M MPUMEHEHUIO B PAJNIMUYHBIX y4eOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (HU3HUKY;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0KA3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acThb
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENbHO OCYIIECTBISATh IOUCK, aHaju3,
CUCTEMAaTH3allMI0 U HHTEPIPETAlNi0 MHPOPMAlMU Pa3IMYHBIX BUIOB U (opm
pECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX
3amady  C coOMofeHreM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJACpPX AHUS B Pa3IUYHbIX (opMarax cC
y4€TOM Ha3zHadeHHs] THPOPMAIIUHU U LIETIEBON ayJUTOPUH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePcAIbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIUKTHBIX CUTyallid MW CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
pabdoThI;

BBIOMPATh TEMATHUKy M METOAbl COBMECTHBIX JEWUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT'0 YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padOThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJAJa M KaXXJOI0 YYaCTHUKA KOMAaHIBI B
oO1IMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUWAA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMUU, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENILHO COCTABJISITh IUJIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJ€Th HABBIKAMM  TIO3HABATENbHOU  pedieKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBaHUIM;

UCIOJIb30BaTh MPHUEMBI PeIIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PEHICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSATEeTbHOCTH;

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEesTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce HOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOnIuXcs
COBEPILICHCTBYETCS HIMOIIMOHAIBHBIN UHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE YMOIIMOHATIBLHOE
COCTOSIHUE, BUCTh HAMPABIICHUS Pa3BUTHA COOCTBEHHOM AMOITMOHAIBHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBAThCS K
OMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOMIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOW NEATEIBHOCTU JIFOJEH, LEJIOCTHOCTh U E€HUHCTBO
(bu3MYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
TOYEYHBIN JEKTPUUECKUM 3apsifl, JIyd CBETA, TOUCYHbIM UCTOYHHK CBETA, AEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpH perieHur (Pu3nuecKux
3a1ad4;



pacro3HaBaTh (pu3MUeCKUe SBICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKHU U KBAHTOBOW (PM3UKHU: JICKTPUUECKAsT MPOBOAMMOCTbD,
TEIUIOBOE, CBETOBOC, XUMHUCCKOE, MAarHUTHOE JICHCTBHS TOKA, B3aWMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIWSA, JCHCTBHE MAarHUTHOTO TIOJIA Ha
IIPOBOJHHUK C TOKOM W JIBIDKYIIUHCS 3apsj, 3JCKTPOMArHUTHBIE KOJICOAHUS W
BOJIHBI, TMPSMOJHUHEHHOE pPACIPOCTPAHCHHUE CBETa, OTPa)KCHUE, IPEIOMIICHHE,
uHTepdepeHIysi, TUGpakius U NOJApHU3alMs CBETa, JUCICPCUS  CBETa,
doTornextpudeckuit 3¢pdext (GpororddexT), cBeToBOE NaBlieHUE, BOSHUKHOBEHUE
JMHEHYATOro CIIeKTpa aToMa BOJOPOJa, eCTECTBEHHAs M HMCKYCCTBEHHAs

pPaaAnOaKTUBHOCTD,
OIIMCBIBATb H3YYCHHBLIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘-IGCKI/Ie, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3Yysl (PU3MYECKHUE BEIUYUHBIL:
AIEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUYECKOE HAIpPSHKEHUE, BIEKTPUYECKOE
COTNPOTHUBRJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJEKTPOJBIDKYIAs CHUJIa, paboTa TOKa,
MHOYKIMST MarHUTHOrO TMoJisg, cujia Ammnepa, cuia JlopeHna, WHAYKTUBHOCTh
KaTYIIKWA, SHEPTUSA DJICKTPUYECKOI0O WM MArHUTHOTO IIOJICH, MEPUOJ W YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHMYECKUX OSJEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKAsl CHJIa JIMH3BI, MPH ONHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUCCKUIN
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYCHHS W CIUHMIBI, YKa3bIBaTh
dbopMyIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMUYNHAMM;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS H MPOILECCHI, HCMOJIb3Ys
(bU3NYECKUEe BEIWYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI W
4acTOTa CBETA, SHEPTUsl U UMIYJILC (POTOHA, MEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SiJIep, TPU OMUCAHUM TPABUWIBHO TPAKTOBATH (HUBUYECKUM CMBICT
UCIIOJB3YEeMbIX BEJIMYUH, MX OO0O3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISATH 3HAUCHUE (DU3NUSCKON BEININHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3NUECKHE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[koyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
MHIYKIWH, 3aKOH NPSIMOJIMHEMHOTIO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PpoTodddexrTa,
3aKOH COXPAHEHMS YHEPrUM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO 4HCIA, MOCTyJaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITHUPOBKY



3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEIENIATH HAMlpaBJIeHUE BEKTOPA UHIYKIIUA MAarHUTHOTO MOJIsl POBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300pa)KEHUE, CO3JaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHUM: MPU 3TOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOTO OOOpYIOBaHUs, IMPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH C HCIOJIb30BAaHUEM
OpsIMBIX M3MEPEHMI: MpU STOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHUpOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUMYMH B BUJIEC TaOIUI] U
rpaduKoB, AeaTh BEIBOABI IO pe3yjIbTaTaM UCCIEeI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIIbBHOCTH C KCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py1I0BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEelIeHHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYCECKHE IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAIINH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOT0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;



NPUBOJIUTH IPUMEPHI BKJIa/la POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHME IPOIECCOB OKPYXKAIOIIEro MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMH, JUISI COXPAHEHUS 3[J0POBbS U COOJIOACHUS HOPM DKOJOTHYECKOTO
NIOBEJICHUS B OKPY’KaloIIeH cpene;

paboTaTh B TpyHme C BBHIMOJHEHUEM pA3JIUYHBIX COIHUANBHBIX pOJEi,
IUTAHUPOBAaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPENeisITh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJC€KBATHO OLEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMON IPOOIJIEMBI.



11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (poBbIE)

Ne /i Kontpoabnbie  IIpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTeIbHbIe PecypChl
padoThI padoThI
Paznen 1. JIEKTPOJUMHAMUKA
M .0
1.1 ATAHTHOE HOJE. JICKTPOMATHHTHAA 11 1 3 htps://m.eds00.ru/Z2Q390NGS
UHTYKIHSI
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHHUYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
Koae0aHus
MexaHu4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBEBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEILHOCTH
Uroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 JJ1eMEHTEI KBAHTOBOU OIITHUKU 6 https://m.eds0o0.ru/SWOVAWOQRS
4.2 Crtpoenue aToMa 4 https://m.edsoo.ru/HSBEAOOEA
4.3 AToMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EODOKXI9
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 ‘ O06o0m1aro1iee TOBTOPCHHE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

®du3rka — HayKa 0 IpUpo/e.
HayuHnble MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

Ponb u mecTo ¢usuku B
($hOpMHUPOBaHUK COBPEMEHHOMN
HAy4YHOW KapTUHBI MUDA, B
MPaKTUYECKON NeATEIbHOCTH
Iroaeu

Mexannueckoe IBHKEHHUE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBM)KCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpPHOE ITPAMOJIMHENHOE
JBUKECHUE

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo0.ru/SHSXWFFVO

https://m.edso00.ru/RSOAQVSZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE
HpHMOHHHeﬁHoe JABMIXKCHUEC

CBobonHoe najzeHue. Y cKkopeHue
CBOOOJTHOTO Ma/ICHUS
KpuBonunelinoe 1BUXKEHHE.
JIBM>KeHHE MaTepuanbHOU TOYKH
110 OKPY>KHOCTHU

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLI2C4DN




10

[TpyHLIMII OTHOCUTENBHOCTH
lNanmuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBelii 3akoH
Herotona

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cui. Bropoi
3akoH HproToHa miis
MaTepUAIbHON TOYKHU

Tpetuii 3akon HeroToHa niis
MaTepUaAIbHBIX TOYEK

https://m.edso0o.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. lepBas
KOCMHYECKasi CKOPOCThb

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cwua ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapduunent
TpeHus. Cuiia CONpOTUBIICHUS
NIPY ABWKEHHUH TeJla B KUIKOCTH
WU Ta3e

[ToctynarenbHoe u
BpaliaTelbHOE JBUKEHUE
a0COIOTHO TBEPMIOTO Tena.
MowmeHnT cuibl. [ledo cumsbl.
VYcnoBust paBHOBecHs TBEPIOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUANIbHBIX TOYEK.
Nmnynbe cubl. 3aKOH
COXPAaHECHHS UMITYyJIbCA.

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo0.ru/MSJQTKNWC
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17

18

19

20

PeaktuBHOE JABUXKCHUC

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MarepualibHOI Touku. Teopema
00 U3MEHEHUU KUHETUYECKOW
SHEPrUuu

ITorennmansHas 3HEprUsl.
[loTeHumanbHas F3HEPrus yupyro
nehOpMUPOBAHHON MPYKUHBI.
[loTeHumanbHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3EMIIU

ITorenumanbsHbie 1
HEMOTEHIUaIbHbIe CHIIbI. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPIHH CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOM
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBa3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHUH Tejla Ha
pUMepe pacTsHKEHUS
PE3MHOBOTO KTyTa

KonTpomnpHas pabota mo Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPaHEHHUS B
MEXaHHKE

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edso00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TOJIOKEHUS

https://m.edsoo.ru/OEY9VYU2B




22

23

MOJIEKYJISIPHO-KMHETHYECKOM
Teopuu. bpoyHOBCKOE ABUXKEHUE.
Auddysus

Xapakrtep JBHKEHUS U
B3aUMOJICHCTBUS YaCTHUIL]
BelecTBa. Mojenu crpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ
Macca monexyn. Konnyectso
BeecTBa. [locrosiHHas
ABoranpo

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQDI13

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
IIxana remneparyp Llenbcus

https://m.edsoo.ru/WPNY6QAS8Z

25

26

27

28

Wneanpuniii ra3s B MKT.
OcHoBHoe ypaBHenne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEeW KNHETUYECKOU
SHEPIruu JBHKEHUS MOJIEKYIL.
YpaBHeHue Menpeneena-
Knaneipona

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3a

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WBG66I3A

https://m.edsoo.ru/35DBLKT96

29

H3omporieccsl B HI€aTbHOM Ta3e
U uX rpapuyeckoe

https://m.edsoo.ru/OZJ3KZNIJ5




30

31

MMpEaACTaBICHUC

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHocoO0bI €€ N3MEHEHMS.
KonnyecTBo TemioTsl u paboTa.
BHyTpeHnHss sHEprus
OJIHOATOMHOT'O MJI€aJIbHOIO ra3a

Buapl Teronepenaun

https://m.eds00.ru/9JQITV XIS

https://m.edsoo.ru/36JJI20W9

32

VY nenpHAs TEINIOEMKOCTD
BemrecTBa. KoInm4ecTBO TEINIOTHI
MIpH TeTUIoNepeaaye.
AmabaTHBIN mporecc

https://m.edsoo.ru/SK3Y4HE6L

33

34

35

[IepBblil 3aKOH TEPMOJUHAMUKHI
Y €ro IIPUMEHEHNE K
M30Iporeccam

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJIMHAMUKH

[Tpunnun aeiicteus u KITJ{
TEIJIOBON MallIMHBI

https://m.edsoo.ru/2HO6R3GAS8

https://m.edsoo.ru/S85LWDFTS

https://m.edsoo.ru/DLCDEAAUC

36

37

38

[nxn Kapuo u ero KIIJI
DKoJoruyeckue mpoodaemMbl
TEIUIO3HEPTeTUKH
O06o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOAMHAMUKH

https://m.edsoo.ru/4XPSAOV7M

https://m.edsoo.ru/PO7ZMYMSI

https://m.edsoo.ru/9EKZODDWP

39

KoHnTtponbHas paborta 1mo teme
«MonekymnsapHas GpusmKa.

https://m.edsoo.ru/RCARYE6ZX




40

OCHOBEI TEPMOIAUHAMUKHN )

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHHE

https://m.edsoo.ru/X48Q078EE

41

AOCOIIIOTHAS M OTHOCHUTEIbHAS
BIIQXKHOCTH BO3/IyXa.
Haceimennsrii nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucrannmueckue
1 aMopQHBIC TeIa. AHU3OTPOTIHS
CBOWCTB KpHUCTAILIOB. JKuakue
Kkpuctajibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

44

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIJIOTA INIABICHUS.
CyO6numarus

YPaBHCHHG TEIUIOBOro OalaHca

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/OITUXGN2I1

45

DneKkTpu3anus Ted.
DnekTpuueckuii 3apsia. [[Ba Buna
AIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/QJ2S7WSBM

46

HpOBO)IHI/IKI/I, JUDJICKTPHUKHU U
MOJTYTPOBOIHUKH. 3aKOH
COXPAHEHHUs JIEKTPUYECKOTO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoneiicTBue 3aps10B. 3akoH
Kynona. Toueunsbrit
AIIEKTPUYECKUM 3apsi]l

https://m.edsoo.ru/SU3BUOTHH

48

Hanps>k€HHOCTB 2IEKTPUIECKOTO
nostst. [IpuHnmn cynepnosunuu

https://m.edsoo.ru/9IKAWD2V6




49

50

ANIEKTPUYECKUX ToJel. JInnuu
HaIPsHKEHHOCTU

PabGoTa cun
3JIEKTPOCTATHYECKOTO TIOJIS.
IMTorennuan. Paznocts
MOTEHIIHAIOB

HpOBOZ[HI/IKI/I 1 JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJICKTpI/IquKaH
IMPpOHUIACMOCTDb

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

52

53

54

55

OnekrpoéMkocTs. Konnencarop

DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHDKEHHOTO KOHZIEHCAaTopa

JlaGoparopHas paboTa
"M3MepeHue 2IEKTPOEMKOCTH
KOHJeHcaropa"

[IpuHun nercTBus u
IIPUMEHEHNE KOHAEHCATOPOB,
KOIIMPOBAJIBHOTO aImapara,
CTPYMHOTO MPUHTEPA.
DJNeKTpocTaTUYeCKas 3alluTa.
3a3eMiieHHe AIEKTPOIIPUOOPOB

DIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
ITocTosauki TOK. Cuia Toka.
Hamnpsokenne. ConpoTuBieHHE.
3akoH Oma 1S yyacTKa Lenu

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7




56

ITocnenmoBarenrsHOE,
1apajuIeJIbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlaboparopHas paboTa
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

Pabota u momHoOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyins-Jlenna

3akon OMa IS HOJTHOH
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. KopoTrkoe 3ambIKaHHeE.
JlaGopaTtopHnast pabota
«M3mepenune DJ1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

59

PesepBnblil ypok. KonTposibHas
pabora 1o Teme
"OnekTpoauHamuka" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFMG6EIE5 X

60

O06o0maromuii ypok
«INEKTPOTUHAMHKAY /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/PS6MDY07H

61

OnEeKTpOHHask IPOBOAUMOCTD
TBEP/IBIX METAJIJIOB. 3aBUCUMOCTb
COIIPOTHUBJIEHUS] METAJIJIOB OT
TeMIIepaTyphl.

https://m.edsoo.ru/ WMNNBQL9H




62

CBepXxnpoBOAUMOCTb

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMeECHast
npoBoaumocTs. CBoiicTBa p—n-
nepexona. [loimynpoBogHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJEeKTPUIECKUN TOK B PacTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOIHAIUSA. DIIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

66

67

68

DIIeKTPUYECKHI TOK B Ta3ax.
CamocTosiTenbHbIN U
HECaMOCTOSITEIIBHBINA pa3psl.
Momnnus. [lnazma

DneKkTprudecKkue Mpruodopsl U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMeHeHune. [IpaBuna TeXHUKN
0€e30IacHOCTH

KonTpomnpHas pabota mo Teme
«Qnekrpocraruka. [loctosHHbIN
ANEKTpUYECKHUl TOK. TOKH B
Pa3JIMYHBIX cpeaax»

PesepBHsIit ypok. O600marommii
ypok 1o reMam 10 knacca

https://m.edsoo0.ru/2VX2KLFQA

https://m.edsoo.ru/KJAO2KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHUTHI U UX
B3auMOJCHCTBIE. MarHuTHoe
nose. Bektop MarHuTHOM
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIIUU

MarauTHoe 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumopencTeue npoBOAHUKOB C
TOKOM

JlaGoparopHas paboTa

((I/ISYLICHI/IC MAarauTHOI'O ITOJIA
KaTyHIIKHU C TOKOM»

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/4ADMOYIIN6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME MAarHUTHOTO TOJIST HA
IIPOBOAHMK C TOKOM. Cuna
Awmmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
MIOCTOSIHHOT'O MAarHUTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIST Ha
JBUKYLTYIOCS 3apSyKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

DIIeKTpOMarHuTHasT WHYKITHUS.

https://m.edsoo.ru/VA26C9C3J
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11

IToTok BeKTOpa MarHUTHOM
unaykuuu. J1C uaaykuum.
3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
AJIEKTPOMATHUTHOW WHIYKITHH)

NHnykTtuBHOCTG. SIBIIEHUE
camonHykuuu. 9J1C
CaMOMHIYKIIMHU. DHEPrus
MarHMTHOT'O TOJIS KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHu4eckue yCcTpoiucTBa U ux
IIPUMEHEHUE: TIOCTOSTHHBIE
MarHMThl, 3JIEKTPOMAarHuThI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
AJIEMEHTApHBIX YACTHIL,
WHIYKINOHHAs I1eYb
Ob6o06maromuit ypok
«MarHurtHoOe 1oe.
ONEeKTpOMarHuTHAsE UHIYKIHS

KonTpomnpHas pabota mo Teme
«Mar»uuTtHoe 1oJI€e.
DNIeKTpOMarHuTHasE UHIYKITUS»

https://m.edsoo.ru/XZS5SMQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBOSBGMC

https://m.edsoo.ru/8X637ELEU

12

CB00OoHBIE MEXaHUUECKHE
KojeOanus. ['apMoHUYecKre
KoyieOaHus. Y paBHEHUE
TapMOHUYECKHX KOJIeOaHUH.
[IpeBpaiienue suepruu

https://m.eds0o.ru/9Y6GYWEVP
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JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIX KOJICOaHMIA
rpy3a Ha HATH OT JIJTMHBI HUTH U
MaccChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UI€aTbHOM
KoJIe0aTeIIbHOM KOHTYpE.
AHaIOTHS MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJICOaHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHCPIrun B
u7eanbHOM KolleOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHU4YeCcKue KoueOaHusl.
Pe3onanc. BeinyxeHHbIe
3IIEKTPOMAarHUTHbIE KOJIeOaHHs

https://m.edsoo.ru/FMBDWPPG4

17

IlepemeHHBIH TOK.
CuHyconaaibHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYHOE U
JICUCTBYIOILIEE 3HAYECHHUE CUIIBI
TOKa U HaIPSKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpoussocTso,

https://m.edsoo.ru/1ZWZULSQK
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20

21

22

nepeaaya u norpediieHue
AEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUYECKOE
PUMEHEHHUE AIEKTPUUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOT0 TOKa, JIMHUN
alIeKTponepeaay

DKOJOTUYECKHUE PUCKHU TIPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
KynbTypa ucnonb3zoBanus
3JIEKTPOIHEPTHUH B
MMOBCETHEBHOM KU3HH

MexaHnueckne BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JuiHa BosIHEL. [lonepeunsie u
IIPOJIOJILHBIE BOJIHBI

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/93Z12W40QQ

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.edsoo.ru/Z827Q6V70

23

DIIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpoCTb. [Ikaia
JJIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHIUIIBI paIOCBA3U U
TCIICBUICHUS. PaBBI/ITI/Ie Cpe)ICTB
cBs13U. Pagnosnokamnus

https://m.edsoo.ru/2WQTSLGLV

25

KonTponsHas padora
«Konebanust 1 BOTHBI»

https://m.edsoo.ru/IHURONSOB
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27

28

29

[Ipamonuneitnoe
pacnpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300pakKeHHI B TUIOCKOM
3epKaje

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTpa)KE€HUE.
[IpenenbHbIN yroa MOIHOTO
BHYTPEHHETO OTPaKEHUS

JlaGoparopHas paboTa

((I/IBMepCHI/IC IIOKa3aTeiid
MMPEIOMJICHUA CTCKIIA»

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [Toctpoenue
n3o0paxxenuit B innaze. opmyna
TOHKOM JIMH3BI. Y BEIMUCHUE
JIUH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
U300paXeHHI B TUH3AX)

https://m.eds00.ru/Q1ZCMW980

32

Hucniepcust cBera. Crio>KHBINA
coctaB 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucriepcun
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

WNuTtepdepennus ceera.
Hudpakmus ceera.

https://m.edsoo.ru/C8LCRSEJI




34

JudpaxknuonHas pemeérka

HOHepeqHOCTL CBCTOBBIX BOJIH.
HOHHPI/IBaHI/IH CBE€Ta

https://m.edsoo.ru/Q2118XYOJ

35

36

37

38

39

OnTuueckue mpuOOps U
YCTPOMCTBA U YCIOBHUS UX
0€30MacCHOT0 NPUMEHEHUS

['paHuIBl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel cnenuaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NJINHBI

OHeprus U UMILYJIbC
pENATUBUCTCKON YacTulpl. CBs3b
MAaccChl C SHEPTUEN U UMITYJIbCOM.
OHeprus NoKost

KonTponbhnas pabora «Onrtuka.

OCHOBEBI CIICLIMaJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PSGB9FJ5SN

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/I90ZY4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyia [1nanka.
DHeprus U UMNyjibCc GoToHa
OTKpbITHE U HCCIIEIOBAHUE
dotoaddexra. OmbiTer A. I
CroneroBa

3akoHsb! poTodddexra.
VYpaBHeHnue DUHIITEIHA 1151
dororddekra. «Kpachas

https://m.edsoo.ru/ZL6P16LAQO

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8




43

rparuiay Gorodddexra
Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMu4eckoe
JIICUCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
¢dorosnemeHT, HoTOAATUHK,
CoJIHeyHast 6aTapest, CBeTOUO/]

https://m.edsoo.ru/UFQDRSL5SM

45

46

47

Pemenne 3amag mo Teme
«DneMEHTHI KBAHTOBOM ONTHKH
Monens atoma ToMcona. OTBITE
Pesepdopna o paccesHuro o-
yactull. [Inanerapnas monaeinp
atroma

IToctynatel bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

48

H3nydenue u noriomeHne
(OTOHOB IpH Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BoustHOBBIE CBOMCTBA YAaCTHII.
Bounbl ne bporins.
KopnyckynsspHO-BOJIHOBOU
nyanu3M. CIIoHTaHHOE 1
BBIHYKJICHHOE U3ITy4YE€HUE

https://m.edsoo.ru/J710TLFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
OmneiTer Pesepdopna mo
OTIPEICIICHUIO COCTaBa
PalMOAKTHBHOTO M3ITy4CHHUS

https://m.edsoo.ru/TSJFUU3TP




51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaZlMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnan. ['amma-uzinydyenue

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Slnepuble peakuuu. SnaepHbliid
peaktop. [Ipobiemsr,
MEPCIEKTUBBI, SKOJIOTUHYECKHE
ACIIEKTHI IAEPHON IHEPTETUKHU

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HAOIIO/IEHUS 1 PETUCTPAINH
aJeMeHTapHbIX YacTtull. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3auMoJicicTBUA. EnUHCTBO
(bU3UYECKON KapTUHBI MUPa»

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XTHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Dranbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe n
MHPOBO33PEHUYECKOE 3HAUCHNE
actpoHoMuu. Buj 3BE31HOTO
Heba. Co3Be3ausi, ipKue 3BE3BI,
IUIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas CUCTEMA

https://m.edso0.ru/SPXS2I19VY

56

Counnne. ConHeuHast akTUBHOCTD.
Uctounuk sueprun CoiHia u

https://m.edsoo.ru/1JZR54JAQ




57

58

59

60

3BE3T

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3IbI
IJIaBHOM IOCJIEI0BATEIHLHOCTH.
BHyTpenHee cTpoeHHe 3BE3.
CoBpeMeHHBIE MPECTABICHUS O
MIPOUCXOXKICHUN U IBOJFOIIUN
Connna u 3BE3]

Maineunsiii [1yTe — Hama
I'amakTtnka. Ilonoxxenue u

nexenne Comaia B [NamakTuke.

lNanmakTuku. YE€pHbIE ABIPHI B
Apax rajJakTUK

Bcenennas. Pasoeranue
ranakTtuk. Teopus bonsiioro

B3pbIBA. PenukToBOe N3JIYUCHHUC.

Meraranaktuka

Hepemennsie npodiaembl
aCTPOHOMHH

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU?2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbhas pabora
«DNEeMEHTHI aCTPOHOMHH U
acTpou3uKm»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(bU3HUKH U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHON
U 3THUYECKOM chepax
JIeITeIIbHOCTH YeIoBeKa

https://m.edsoo.ru/WNJSCRXYD

63

O6o06matomuii ypok. Ponb u

https://m.edsoo.ru/2PFPB28UF




64

65

66

MecTO (PM3UKH U aCTPOHOMUU B
COBPEMEHHOM HAyYHOU KapTUHE
MHpa

O6o06matromuii ypok. Posb
¢dusnueckoit Teopun B
(GbopMUpOBaHUY MTPECTABICHHUH
0 (hu3uYeCcKOi KapTUHE MUPA

O6o6maromuit ypok. Mecrto
buznyecKoil KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHbIil ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblit ypok. OnTHka.
OcHOBBI cielIMaNIbHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnsit ypok. KBanToBas
¢duznka. D1eMeHThl aCTPOHOMUHU
U acTpoPU3UKU

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuun
CTPOEHHs BellleCTBA M  DJJIEKTPOJAMHAMMKHU: DPABHOMEPDHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jd, JABWXKEHHE IO OKPYKHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUU
(oxJlaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
MJIaBJ€HUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

QJICKTpU3alus TCI, B3aUMOJICHCTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpPJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHWHETHUYeCKas DHEprus,
NOTEHIMaJbHAsE OJHEprHs, MeXaHudeckas pabora, MexaHH4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIWYHH, MX O0O3HAuU€HUs M EAMHHULIBI, HaXOAWUTb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HCIHOJB3ys (U3MUYCCKHUE BEJIUYMHBI: JIaBJICHHUE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSST JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JEUCTBUS TEIUIOBOIO JBUTATENs; MPH
ONHMCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO0 BETHUHUHY C APYTHMHU

BCIIMYHUHAM

OnucelBaTh W3ydEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIECTBA U
QJIEKTPUYECKUE  SIBJICHUS  (NPOIECCHI), HCHONB3ysd (PHU3MUECKue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE noJe,
HAaIpsDKEHHOCTh  1OJI, IOTEHLMANI, PAa3HOCTb IIOTEHLHAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHUS W EIWHUIIBI; YyKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JPYIrMMHU

BCIN4YMNHaMn

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLHNII CYNEPIIO3ULUN CUJI, TPUHIUII
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TECOPUIO CTPOEHUsS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHUS MOJEKYNI C
aOCOJIIOTHOM TeMITepaTypoil, MEepBBIA 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXpaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIBI JEUCTBUS MalllMH, NPUOOpPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (QOopMyIHpOBaTH TpoOiieMy (3ahady) W TUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCO0 U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKrX BEIMYHUH B BUJE TAOJIUIl U rpadUKOB, AeNaTh BHIBOIBI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BETMYMHBI U (POPMYIIBI, HEOOXOIUMBIE s €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHBIC 3agaqyu: BBICTpanBaTh JJOTHUYCCKH
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/IIICCKI/IG SABJICHUSA

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpHUpOBaHMS,
UHTEpIpEeTalMi W NPEJACTABICHUS y4eOHOW U HAy4YHO-IOMYJISIPHOM
uH(pOpMalUY, TMOJYYEHHOW M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYIaCMYHO I/IH(I)OpMaI_II/II-O

[IpuBoAMTH TpHUMEpHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
KU3HM 1 oOecrieueHrst 6€30macHOCTH TP OOpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBAaTh  paboOTy  TPYIIbI, PalUOHAIBHO  PACIPEACIATH
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyallUsX, AJE€KBAaTHO OLICHUBATH BKJAJ KaXkJIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
ANEKTPOMAarHuTHasT HWHAYKLWSA, JC€HCTBHE MArHUTHOrO TMOJdsl Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMHCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUsS CBETa, (OTOANEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OnwuceiBaTh  M3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanoB, DJIC, pabota Toka, WHAYKIMS MarHHUTHOTO
monsa, cuna Awmmepa, cuna JlopeHlla, WHAYKTHUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJiebaHui B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX Kose0aHui, boxycHoe
paccTosiHHEe M ONTHYECKas Cuja JIMH3BI, IPU OMUCAHUU MPABUIBHO
TPAKTOBAaTh (PUWYECKUH CMBICT HCIOIB3YEMBIX BEIMYUH, UX
0003HaUYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BEJITMUHUHY C APYTUMHU BETUYUHAMU




11.5

11.6

OnuceiBaTh HN3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIbHO TPaKTOBATb d)HBquCKI/Iﬁ CMBICJI UCTIOJIB3YCMBIX BCJIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘lCCKYIO BCIIMYHHY C JPpYI'UMHU BECIMYMHAMU, BEIYHUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICOBATEIBHOTO M TApajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOrO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpanu1IBI, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUC BCKTOpPAa HWHAYKIHMKU MArHuTHOTO IIOJIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUI; MU
aToM (opmyaupoBaTh TpoliemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYHICCTBJISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUH; TMpPU ITOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJIYYEHHONW 3aBUCUMOCTU (PU3NUYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




UCCIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCJIEA0BATENbCKON U MPOEKTHOU AEATEIBHOCTU C UCIIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIMYJISIPHOM
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKHU
aHaJIM3UPOBATh MOJTydaeMyro HH(OpMaIio

OOBSICHATh NMPUHLMIIBI ACUCTBUS MAaIIMH, NMPHUOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIIOIh30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 7151 o0ecTiedeHns 6e301MacHOCTH Ipu 00palleHuu ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

COOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTH M IUIAHUPOBATh  JIESITENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJ€KBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B pELIEHUE paccMaTpUBaeMoil MPooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena JjIeMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl IO3HAHUS OKpYyXarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH

12 (buzmuecKux 3aKOHOB. [Tpunamn

' cooTBeTcTBUs. Ponp u Mecto ¢usuku B

hopmupoBaHUHU COBPEMEHHOM HAay4YHOU

KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH IO

2 MEXAHHUKA

KNMHEMATHUKA

MexaHuueckoe aBrokeHHe. OTHOCUTEIHLHOCTD
2.1.1 MeXaHn4deckoro nsmxkennsa. Cucrema oTrcyéra.

Tpaexropus

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  yCKOpPEHHE
21 2.1.2 MaTepuaabHOM TOYKM, UX IPOEKIUU Ha OCH
. CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. I'padpuku
2.1.3 3aBUCUMOCTH KOODPJMHAT, CKOPOCTH,
YCKOPEHHMH, yTH u repeMenieHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.1.6

CBobOoaHOe majzieHue. Y CKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHAs
CKOpPOCTb. [lepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHnuueckue YCTPOMCTBA: CIIUJIOMETP,
JIBIDKEHHUE CHApSAOB, LIEMHBIE M PEMEHHBIC
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hymo. M3yueHne JBUKEHUs IapuKa B BA3KOM
KUJIKOCTU.  VI3yueHue  JBWIKEHUS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

JMUHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cwia. [IpuHIMnD cyneprno3unuu

CHUJI

Bropoii 3akoH HberoTroHa ams MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroTona s

MaTCpHraIbHBIX TOUCK

224

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUA
CKOJIBKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

228

229

[TocTynarenbHoe W BpamiaTebHOE JIBUKEHHE
aOCOJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAalllCHHS.

[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

Texundeckne YCTpOfICTBa: INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padoThl. 3yuenue aBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jgedhopMupyeMol TNpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX jaeopmarium.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIETO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI
MaTepuaibHbIX TOYeK. Mmmynsc cuibl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

232

233
234

235

2.3.6

3akoH coxpaHenuss umnyiasca B HCO.
PeakTuBHOE ABMKEHNE

Pabota cuibl

MOomHOCTb CHUIIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
Teopema 0 KHHETHYECKON SHEPTUU
[lorenumaneHas osHeprus. IloreHumanbHas
SHEPIUs yIpyro ne(popMUPOBaHHOM
npyxuHsl. IloTeHunanbHas dSHeprus Tena

BOJIM3U OBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/IaJ'IBHBIe N HCIMOTCHLHMAJIBHBIC CHIIBI.
CBs3b pa6OTI>I HCIIOTCHIHMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOMH SHEpIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHMUS
539 TexHu4eckue yCTpOMCTBA: ABUKEHUE pPaKeT,
o BOJOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
5310 CKOpPOCTEM Tel TMpu HEYNpyroM Yyaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BpoyHnoBckoe
neuxenne. [luddysus. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJIENICH

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama remneparyp Lenscus

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON YHEPIUH TEIUIOBOTO JIBHKECHHS
yactul rasa. [llkana remneparyp KenpBrna
VYpaBHenne Kunanelipona — Menzaeneesa.

3akon JlaabTOHA

I'azoBbie 3akoHBI. M30mpoOIIECCHl B UI€ATTBHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, U30X0pa, n300apa

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

OGapomerp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. M3mepenue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. Mccienosanue
3aBUCUMOCTH MEKy IIapaMeTPaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObBI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSIH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Bunapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenbHas TeIIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOIo 3aKOHa  TEPMOIUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboThl Taza

TeroBble MamuHbl. [IpuHIMIBL gelcTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpTUH
B TEIIOBbIX MammHax. Koaddumnuent
nonesnoro  geiictBus  (manee —  KIIM)

teroBoi MamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs  mporeccoB B MPHPOJE.
Terunosle JBUTATEIIN. OKOJIOoru4ecKue

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texnuueckune YCTPOMCTBA: J(BUTaTENlb
BHYTPEHHETO cropaus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaenbHOH

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHAeHcalus. Vcnaperue




" KHUIICHHUE. VY nenvHas TeIJIoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyPhbI

KHIICHUA OT JaBJICHUSA

AOCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachlleHHbIi nap
Teépnoe TeJIO. Kpucrannnueckue u
133 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPHUCTAJIJIOB. Kunxue KPHUCTAJLIBL.
CoBpeMeHHbIE MaTepUallbl
134 [InaBnenve u KpuctayuM3auus. Y JenbHas
o TerioTa wiasiaeHus. Cyonumanus
3.35 YpaBHeHHe TEII0BOro H6amaHca
TexHudyeckue yCTpOMCTBA: THUTPOMETP U
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
o [IOJIyYE€HHUSI COBPEMEHHBIX MaTE€pUaJIOB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU
137 [IpaxkTrueckue paboTHI. N3mepenune
o BJIQ)KHOCTH BO3/1yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 DnexTpu3anus Ten. JNeKTpUUecKuit 3aps. JBa
o BUJIA DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
MOJIYTIPOBOIHUKH
4.13 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.14 Bsaumonerictsue 3apsinoB. 3akoH Kynona
4.1 DneKTpuueckoe noJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cynepno3uuuu. JIMuHMM ~ HanpsHKEHHOCTH
INEKTPUYECKOTO TTOJIS
416 PaGora cuim  2/E€KTPOCTATUYECKOIO  MOJIS.
o [Torenuman. Paznocts noTeH1IManoB
417 IIpoBOOHMKM M IUANEKTPUKH B IOCTOSHHOM

QJICKTPUICCKOM II0JIC. ILI/IZ-)JIGKTpI/I‘-ICCKaSI




IMPpOHUIIACMOCThb

DNEKTPOEMKOCTb. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopa.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 3JEKTPOMETP, BJIEKTPOCTAaTHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
R IIpakTuueckue paboTHI. H3zmepenne

ANIEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 y4acTka 1enu
423 DNEeKTPUUECKOE CONPOTUBJIEHHUE. Y IETBHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [TocnenoBarensHoe, napajiesbHoe,
o CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (mamee — IJC) u
427 BHYTPEHHEE CONPOTUBIIEHHE HUCTOYHUKA TOKA.
o 3akoH Oma i1  TOJNHOM  (3aMKHYTOI)
anexTpudeckoi nenu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIUMOCTD TBEPBIX
498 METaJUIOB.  3aBHCHUMOCTH  CONPOTHUBIICHHS
o METaJIOB oT TeMIIepaTyphbl.
CBepXIpoBOANMOCTh
42.9 DJIeKTpUYecKuid TOK B BakyyMme. CBoiicTBa
o 3JEKTPOHHBIX ITyYKOB
4.2.10 [onynpoBonnuku. CoOCTBEHHAs! M IPUMECHAs




4.2.11

4.2.12

MPOBOIUMOCTD TOJYIPOBOAHUKOB. (CBOMCTBa

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

DIIEKTPUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAaMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monaus. [1nasma

4.2.13

TexHuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIbTMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHArpEBaTEIbHbIE puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BaKyyMHBII MO/,
TEPMHUCTOPHI u (boTope3nucTopsl,

HOHprOBO}IHHKOBLIfI Auoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paloThI. N3zyuenne
CMEIIAaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3smepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmonenue

QJICKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

4 SOJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIUA
TlocTosHHble MarHuThl. BzaumojnenctBue
431 MOCTOSIHHBIX MarHUTOB
43 MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHIun  cynepno3uuuu.
43.2 Jluaum marnuTHOM wuHAYKIMU. Kapruna

JUHUM  MArHUTHOM  MHAYKIUU  TOJSA

IIOCTOSHHBIX MarHuToB




MarsnutHoe 10JI€ NPOBOJAHHMKA C TOKOM.
Kaptuna JmHUM MOasS AJUHHOTO MPSIMOTO

MIpOBOAHMKA W 3aMKHYTOI'O KOJIBICBOT'O

4.3.3 MPOBOJIHUKA, KAaTyIIKM € TOKOM. OIBbIT
Opcrena. BzaumoaeiicTBue NpoOBOJIHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb U HAIlPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb M HallpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULBl B
435 OJIHOPOJIHOM MarHuTHOM mojie. PabGora
cuibl JIopeHna
4.3.6 SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
OJ1C unayKuMH. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe »snextpuueckoe mone. IJ[C
WHJIYKUUU B TPOBOJHUKE, JBHXKYLIEMCS
439 MOCTYTATEIbHO B OJHOPOIHOM MAarHUTHOM
moJie
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. fIBI€HHE CAMOMHIYKIUU.
4.3.11 OJ1C camouHayKIIMu
DHeprusi MarHUTHOTO TIOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TI0JIE
TexHudeckne  yCTPOMCTBA:  MOCTOSHHBIE
MAarHHTEL, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTuueckue paboTHL. Nzyuenue
MArHUTHOTO TIOJISI KATyIIKH C TOKOM.
4.3.15 HccnemoBanne JEUCTBUS  ITOCTOSHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKIIUHU




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CBOOOIHBIC

kojieObanus. ['apMoHuueckne KoyieOaHuUs.
5.1.1

Ilepuon, wacrtora, ammumtyna u (dasa

KoJIeOaHui

[IpyxuHHbld MasTHUK. MaremaTuyecKui

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
5.1.3 Kunematuueckoe u JTUHAMUYECKOE

OMIMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamenue SHEPTUH pu
rapMoOHMYecKux  KosnebaHusix.  CBs3b
5.14 AMIUIATY /(b KoneOanuii UCXOIHOU
BEJIMYMHBI C aMIUIUTYJaMu KoJjieOaHui eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
5.1 3JIEKTPOMArHUTHBIE KoJieOaHus B
uaeaJbHOM  KOJeOaTeJbHOM  KOHTYpE.
AHasorusi MeXIy MEXaHWYeCKHUMH U
JIEKTPOMarHUTHBIMU KOJICOAHUSIMHU.

®opmyna ToMmcoHa

3aKoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

BbIHYX/IeHHBIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. Pe3onanchHas KpuBasl.
BoinyxneHHnbie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

Ilepemennbii  Tok.  CHHYyCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHocTh MIEPEMEHHOTO TOKA.
5.1.9 AMIUTUTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIBI TOKA W HAIIPSAXKCHUA

5.1.10 Tpancdopmarop. [IpousBoscTBo, nepenaya




5.2

U NOTPEeOJICHUE 3IIEKTPUUYECKONW DHEPrHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kynerypa
HCIIOJIB30BAHHUS NIEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

Texuuueckue ycrpoiicTBa: celicmorpad,

5.1.11 JIEKTPUUECKUI 3BOHOK, JIMHUU
aJeKTponepesay
[IpakTuueckue paborel. HccnenoBanue
3aBUCHMOCTH TEpHOJa MalbIX KOJIeOaHHit
s 1o rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl

Ipy3a. Hccnenosanue INEPEMCHHOI'O TOKa B
LeNyM M3 MOCICAOBATEIBHO COCIMHEHHBIX

KOHACHCATOpPA, KaTYHIKHU U pE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuon. Ckopoctb
pacmpocTpaHeHuss W JUIMHA  BOJIHBIL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

Wntepdepenims u audpaxus

MEXaHHNYECCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Beicota Tona. Tem6p 3ByKa

ONEeKTPOMarHUTHHIE  BOJIHBI. Y CJIOBHSA
W3JIy4eHUsI  JJIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenranusa BekTopos E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.2.5

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, MPEIOMIICHUE, NOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTh

OJICKTPOMArHUTHBIX BOJIH

5.2.6

[lIxana AIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHeHI/Ie OJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI PagUOCBA3U W TEJIEBUJICHUS.
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5.3.1

Pannonoxkanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKpY KarolIei cpebl

TexHU4YecKne YCTPOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBHI, YIIBTPa3BYKOBas
JUarHOCTHKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30pP,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpssMonuHeHOEe pacpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

532

533

534
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OtpaxeHnue cBera. 3aKOHbl OTPaKEHHUS
ceta. [loctpoenne m300pakeHnit B TIIOCKOM
3epKaie

[penomrenne cBeTa. 3aKkOHBI MPEIOMIICHHS
cBera. AOCOIOTHBIH noKa3areJb
MIPEIOMIIEHUS

Iomxoe BHYTpPEHHEE OTpayKCHUE.
[IpenenbHblid yrojl MOJHOTO BHYTPEHHETO

OTpaXKCHUSA

HMucnepcust  cBera. ClOXHBI  cOCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue W pacceuBaronIue JUH3BI.
Tonkas nuH3a. DOKYCHOE paCCTOSHUE H
OIITHUYCCKAas cualia TOHKOU JIMH3HI.
[Moctpoenne n3o0pakeHnit B COOMPAIOIINX
W paccemBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIMUEHHUE, J1[aBaeMOe

JIMH30M

5.3.7

HpCJICJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOﬁ

OIITUKH

5.3.8

HNnrepdepentius  cBera.  KorepeHtHbIe
HCTOYHHUKH. YcnoBus HaOIIOICHUS
MaKCHUMYyMOB u MHUHUMYMOB B
UHTep(EPEHIIMOHHOW KapTHHE OT JIBYX

CI/IH(l)a?:HBIX KOTCPECHTHBIX HCTOYHHUKOB




Hudpakmuss  cera.  JudpakumonHas
peméTka. YcinoBue HaONIOICHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuszanus ceera

TexHudeckue YCTpPOWCTBA: O4YKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAsI
OIITHKA, T paKIuOHHAS peiéTka,
TIOJISIPOH /T
[IpakTnyeckne  pabOTHI N3mepenue

IIOKa3aTejid IPCIOMIICHHA. HCCJ’ICI{OB&HI/IC
53.12 § 5
CBOHUCTB I/I306pa)KCHI/II/I B JINH3aX.

Hab6mronenue qucnepcuu cBeta

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel NpUMEHUMOCTH  KJIACCUYECKOM
MEXaHHKH. IToctynaret TEeOpun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOAYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITEHHA

6 OTHOCHTENLHOCTD OJIHOBPEMEHHOCTH.
6.2 3amMensieHue BpPEMEHM U COKpAIlEHUE
JUINHBI
6.3 DHEprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIIbI

CBs3p Macchl C JHEPTHEW W HMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHON Y4aCTHUIIEI

7 KBAHTOBAA ®U3MKA
BJIEMEHTBI KBAHTOBOI OIITUKH

®otonbl. PopMmyina Ilnanka cBs3u 3HEprun
7.1 7.1.1 ¢boToHAa C ero 4YacroToh. OHeprus H

uMIyibe (OoToHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

Omeritet - A CroneroBa.  3aKkoHbI
dhoTodrddekra

YpaBHeHue OUHNITENHA st
dotordpdekra. «KpacnHas TpaHUIA»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEUCTBUE CBETA
TexHuveckue ycTponcTBa: (HDOTODJIEMEHT,
¢doromaTuuk, COJTHEYHAS Oarapes,

CBETOHO/I

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa o uccieqoBaHnu0 CTPOCHUS

aToMa. HnaHeTapHas{ MOACIb aToMa

7.2.2

[Toctynater bopa. H3znyuenue u
noryiomeHue (GOTOHOB TpU  Iepexoje
aToMa C OJHOIO YPOBHS DJHEPIrUHM Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEM

SHEPrUM aToMa BOJIOPOIa

7.2.3

7.2.4

BonnoBele cBoiicTBa yactuu. Bomnbl 1e
bponns. KopnyckynspHo-BOIHOBOMI
nyanusM. Judpakuus dIeKTpOHOB Ha

Kpucrtajuiax

CrooHTaHHOE U BBIHYKACHHOC H3JTYYCHHUC.

YcTpoicTBO U MPUHLIMIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  Habmionenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Meroasl HAOMIONEHUS W PETHCTpAIlUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI




Pesepdopna mo ompeneneHH0  COCTaBa
paguoakTHBHOrO  m3nydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3nydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkppITHE  NOpPOTOHAa W HEUTpOHA.

Hyxnonnass monmens siapa ['elizenbepra —
7.3.3

NBanenko. 3apsan sigpa. MaccoBoe 4ucCiio

sapa. M3oronsl

Anbda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBI  Oera-pacmaa.  ['amma-
7.3.4
U3JIy4yeHue. 3aKkOH  PaJMOAKTUBHOIO

pacinaga

OHeprusi CBSI3W  HYKIOHOB B  sjpe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CHHTE3
7.3.6
saep

SnepHsiii peakTop. TepmosinepHbIit

cuHre3. [IpoGneMbl M THEpCHEKTHBBI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEecKHe

ACIICKTHI HﬂepHOﬁ SHEPTCTUKHU

DOnemeHTapHble  YacTulbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyHIaMEHTAJIbHBIC

B3aUMOACUCTBUS

TexHnueckue  yCTpOMNCTBa:  JIO3UMETD,
7.3.9 Kamepa BwuibcoHa, sAxepHBIl peakTop,

aToMHast 6omba

IIpaktuuyeckue pabotel. MccienoBanue
7.3.10 TPEKOB YACTHUII (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKHA

o1 Bun 3Bénmnoro neba. CosBe3mus, sipKue

3BéSIILI, IIJIaHCTHI, UX BUAUMOC NBUKCHUC

Conuneunas cucrema. llimaHeTsl 3eMHOU

8.2
rpynnsl.  [ImaHeTsl-THranTel M KX




8.3

CIIYTHUKH, KAPJIHWKOBBIC IIJIAHCTHI. Maijsle

Testa CoMHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTHBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Junarpamma
«CHEKTpaNbHBII  KJIacC — CBETUMOCTDBY.
3BE3apl  VIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs

3BE3/] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee CTpoeHue 3BE3L.

CoBpemMeHHbIE MIPEICTaBIICHUS o)
MIPOUCXOXKICHUH 1 ABoJtoNMU CoJHIa U 3BE3I.

JrTarbl )KU3HA 3BE3]I

8.7

8.8

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. Ilnockas u  chepuueckas

noacucTemsl I ajJjakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBazapbl. YEpHBIE ABIPHI B APAX TATAKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xab00ma. PasOeranue ramzakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe nzinyueHue

8.10

Macmrabnass  ctpyktypa  BceneHnHoid.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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