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[Iporpamma cocTaBieHa Ha OCHOBE aBTOPCKOMl pabouelt mporpammbl A.B.IllarannnHoii
«Mockaa. Ilpocsemienue, 2017r.». JlaHHas nporpamMma peajin3yeTcs npu
UCIOJIb30BaHUM yueOHUKOB «Pu3uka 10,1 1» muann «Knaccudeckuii Kypc» aBTOPOB:
I'.l.Msakumes, b.b.byxoBues, H.H.Corckuii, B. M. Hapyrun / Ilox pen.
H.A.ITapdenTtheBoii u pazpadboTaHa B COOTBETCTBUH:

o DenepabHOrO roCyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHapTa
cpeaHero ooiiero oopasoBanus (yTBEpKIaeH Mpruka3zoM MUHOOpHAYKH
Poccun Ne 413 ot 17 mast 2012 roga) ¢ M3BMEHEHUSMH U JIOTIOTHEHUSIMHU
ot: 29 nekabps 2014 r., 31 nexabps 2015 r., 7 urons 2017 r.

IKONBHBIN Kypc (PU3UKH — CHCTEMOOOPA3YIOIIM 111 ECTECTBEHHO-HAYYHBIX
MPEAMETOB, TOCKOJIbKY (PU3MUYECKHUE 3aKOHBI, JIeXKAIIHEe B OCHOBE MUPO3AaHMS,
ABJISIFOTCS OCHOBOM COJIEpaHUSI KYpCOB XUMUHU, OMOJIOTUH, Teorpapuu U
acTpoHOMHH. PU3HKaA BOOPYKAET IIKOJBHUKOB HAYYHBIM METOJOM NIO-3HAHHS,
MO3BOJISIFOLIUM T0Jy4aTh OObEKTUBHBIE 3HAHUS 00 OKpPYKAIOLIEM MUPE.

Oco0eHHOCTAMH M3JI0KEHUS COAEPKAHUS KypPCa ABJISIIOTCSH:

¢ ©IWHCTBO U B3aMMOCBS3b BCEX Pa3AeiiOB KaK pe3yJbTaT MOCIeI0BaATEIbHOM
AeTamu3alliy TPy U3YYeHUU CTPYKTYPhI BEIIECTBA (OT MaKpo- 110
MuKpomacitaboB). B rinaBe «neMeHThI acTpoU3UKU. DBOTIOLUS
Bcenennoi» paccMarpuBaercs 00paTHas 1Mocjie10BaTeIbHOCTh — OT MEHBIIIUX
MacmTaboB K OOJIBIIMM, YTO OOECTICUMBAET BHYTPEHHEE STUHCTBO KypCa;

e OTCYTCTBUE JieJeHUs (PU3NKHU Ha KJIACCUYECKYI0 U coBpemeHHyto (10 kracc:
crienuanbHasi TEOpUsi OTHOCUTEILHOCTH PacCMaTPUBAETCS BCIIE]T 33 MEXAHUKOU
HrroToHa kak ee 0000111eHne Ha cIy4yall ABUKEHUS TEJI CO CKOPOCTSAMH,
CpPaBHUMBIMH CO CKOPOCTBIO CBETA; 11 Kilacc: KBaHTOBAsI TEOPUS ONIPEAEIISIET
CHEKTPbI U3IIyYEHHUS U MOTJIONICHHS BBICOKUX YacTOT, UCCIEAYET MUKPOMUD);

e JIOKa3aTeJbHOCTh W3JIOKEHUSI MaTepHuaia, 0a3upyroniascs Ha IPOCThIX
MaTEMaTUYECKUX METOJIaX M KAYECTBEHHBIX OIIEHKAX (MO3BOJISIONINX MOIYYUTh,
HarpuMep, B 10 kiacce BbIpa)KeHue sl CUIIbl TPEHUSI IOKOS U JUTSI aMILIUTY bl
BBIHY>KJICHHBIX KOJICOaHHUI MasiTHUKA, OIICHUTh PajinyC YepHOM IbIpbl; B 11
KJIACCE OLIEHUTH pa3Mep sA1pa, SHEPTUIO CBSA3H AJIEKTPOHA aTOME U HYKJIOHOB B
AIpe, KPUTHUECKYIO MAcCy ypaHa, BEJIMUMHBI 3aPsI0B KBaPKOB, YHCIIO 3BE3]I B
lNanakTuke, npuMepHsIii Bo3pacT Beenennou, mapamerpsl Beenennon B
IJTAHKOBCKYIO 3M0XY, KPUTUUYECKYIO IIIIOTHOCTh BCeleHHOM, OTHOCUTEIbHBIN
MEepEeBEC BENIECTBA HAJl AHTUBEIIECTBOM, Maccy [»kuHca, TeMnepaTypy u
npuMepHoe Bpemsi ceeueHust CosHIla, BpeMsI BO3HUK-HOBEHUS PEJTMKTOBOIO
W3JIy4Y€HUS, INIOTHOCTh HEUTPOHHOM 3BE3/IbI, YUCIIO BHICOKOPA3BUTHIX
HUBWIM3aUi BO BeeneHHol);



e MaKCHMAaJIbHOE UCMOJIb30BAHUE KOPPEKTHBIX (PU3NUECKUX MOJCIICH U aHAIOTUi
(monmenu: 10 kjlacc — MoeNy KpUCTailia, deKTpru3anuu Tpenuem; 11 kimacec —
CBEPXITPOBOIMMOCTH, KOCMOJIOTHYecKasi Mojieb Opuamana, MOACIb
IPOCTPAHCTBA, UC-KPUBJICHHOTO TpaBUTalluel; aHaitoruu: 10 kiacc —
JBUKEHUS YACTHI] B OJTHOPOTHOM IPaBUTAIMOHHOM U 3JIEKTPOCTATUYECKOM
noJisix; 11 kimacc — pacnpocTpaHeHUs] MEXaHUYECKUX U 3JIEKTPO-MarHUTHBIX
BOJIH, JIABJICHUS WJI€aTbHOTO U (POTOHHOTO Ta30B);

« 00CYXXJIeHHE TPAaHMI] MPUMEHUMOCTH BCEX M3y4aeMbIX 3aKoHOMepHocTe (10
Kiacc: 3akoHbl HeroTona, ['yka, Kynona, cnoxenus ckopocreit; 11 knace: 3akoH
Owma, kaccuueckasi Teopus 3JIEKTPOMArHUTHOTO U3JIYYEHHMSI) U UCIIOJIb3YEMBIX
Mozesnel (MaTepralibHasi TOUKa, UACAIbHBIN Ta3 U T. 11.);

+ HCIIOJIb30BAaHHME U BO3MOXKHASI MHTEPIIPETAINS COBPEMEHHBIX HAyYHBIX JaHHBIX
(11 xacc: aHU30TPOIUS PEITUKTOBOTO U3TyUEHHUS CBI3bIBAETCS ¢ 00pa30BaHUEM
ACTPOHOMHUYECKHUX CTPYKTYp (1mogo0HbIe uccnenopanus J>xona Masepa u
Jlxopmka CmyTa Obutn ynoctoeHsl HobeneBckoit mpemun o dusnke 3a 2006
roJl), Ha MECTH PUCYHKaX MPUBEJCHBI B pa3HBIX MaciiTa-0ax 3D-kapTuHkH
Bcenennoit, momydeHHBIE 3a TTOCIICTHUE TOBI C TOMOIIBI0 KOCMUYECKUX
TEJIECKOIIOB);

e paccMOTpEHHUE MPUHIIUIA JICUCTBUS COBPEMEHHBIX TEXHUUECKUX ycTporcTB (10
KJIACC: CBETOKOMUPOBAIILHON MAIIMHBI, AJIEKTPOCTATUYECKOTO (DUIBTpa JIIs
OUYMCTKH BO3/yXa OT IbUIM, KJIABHATYPhl KOMITbIOTEPa; 11 Kiacc: geTexkropa
METaJUIM4e-CKUX MPEAMETOB, MT0E€3/1a HA MAarHUTHOM MOJIyIIKE, CBETOBOA),
MPUKJIAHOE UCTIONIb30BaHue ¢u3ndeckux sienuit (10 kiace: sBieHue
ANEKTPU3AlMU TPEHUEM B JAKTUIIOCKOINNH; 11 Kilacc: 3JIeKTpUYecKoro paspsiaa
B IUTA3MEHHOM JIUCILJIEE);

« OOMIEKYNBTYPHBIA aCTIEKT (PU3MUECKOTO 3HAHUS, pealTn3a-1nus UIeH
MEXIPEeIMETHBIX cBsizer (10 Kiracc: CHMMETpHS B PUPOJIC U KUBOTIUCH,
ynpyrue neopmaiuy B OMOJOTHYECKUX TKAHSX, (DU3HUOJIOTHYECKOE
BO3JICHCTBHE MTEPETPy30K Ha OPraHU3M, CYIIICCTBOBAHUE DIICKTPHUSCKOTO OIS
y pbi0; 11 Kacc: pu3nyeckre MPUHIIKIIBI 3pESHUs, O0BICHEHNUE TPUIHH
BO3HUKHOBEHUS PaJUaIlMOHHBIX TOSICOB 3eMIIH, BBISICHEHHE BKJIAJla Pa3IMYHbIX
HMCTOYHUKOB MOHU3UPYIOIIECTO U3TyYCHHUS B €CTECTBEHHBIN paaualliOHHbINA (POH,
HCIIOJIb30BaHUE SBJICHUS PAJMOAKTUBHOTO pacnaja B U30TOITHOW XPOHOJIOTHH,
bopMyTupOBKa HEOOXOIUMBIX YC-JIOBHI BOSHUKHOBEHHSI OPTAHMYECKON KU3HH
Ha IUIaHETe).

Heau uzyyenus: (PU3MKU B CPeAHEN HIKOJIE CJIeAYIOHe:

o (hopmupoBaHue y 00y4aronmuxcsi yMeHUsi BUACTh U IOHUMATh [IEHHOCTh
o0Opa3oBaHus, 3HAUUMOCTb (DU3UYECKOTO 3HAHMS JIJIST KaXKJIOTO YETIOBEKa,
HE3aBUCUMO OT €ro Mpo(eCcCHOHATLHON JAESITEIbHOCTH; YMEHUHN
pasznu4ath (GaKThl M OLIEHKH, CPABHUBAThH OIICHOYHBIC BHIBOJIBI, BUJIETh UX



CBSI3b C KPUTEPHUS-MH OILIEHOK, (OPMYJIUPOBATH U OOOCHOBHIBATH
COOCTBEHHYIO MO3HITHIO;

o (hopmupoBanue y 00y4aronuxcs 1eI0CTHOrO MPEJCTaBICHUS O MUPE U
poiiv (GPU3UKHU B CO3/ITAaHUN COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KApTHUHBI
MUpa; YMEHHS OOBSICHATD MOBE/IEHNE 00BEKTOB U MPOIIECCHI
OKPYXarUIEN TEUCTBUTENBHOCTH — MPUPOJHON, COUHAIBHOM,
KYJIbTYPHOM, TEXHUYECKON CPEJIbl, HCTIONB3YS JUIs 3TOTO (DU3UIECKUE
3HAHWS;

o TpuoOpeTeHne 00yJarOIIMMHKCS OTbITa PA3HOOOPA3HOM NEITENTLHOCTH,
OTIBITA TIO3HAHUS U CAMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB (KITIOUEBBIX
KOMIIETEHTHOCTE ), UMEIOIINX YHUBEPCAIb-HOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JEATEIbHOCTH, — HABBIKOB PEIICHUS TPOOIIEM,
NPUHATHA PEIICHUH, TOUCKa, aHalIu3a U 00-paboTKH HH(OPMALIUH,
KOMMYHHMKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYAHHUECTBA,
3¢ PeKkTUBHOTO U 0E30MaCHOTO UCIIOIb30BaHUS PA3IMUHBIX TEXHUYECKUX
YCTPOMCTB;

o OBJAJICHHE CUCTEMOW HAYYHBIX 3HAHUN O (PU3NUECKUX CBONCTBAX
OKPYKaIOIIEro MUpa, 00 OCHOBHBIX (PU3MUECKUX 3aKOHAX U O CIIOCcO0ax
WX WCMOJIb30BAHUS B TPAKTUYECKOMN KU3HMU.

INJIAHUPYEMBIE PE3YJIBTATHI OCBOEHUSA KYPCA ®U3ZUKHN

OOyuenue (u3nKy B 00pa30BaTeIbHOM YUPEKACHUH JT0JKHO ObITh HAIIPBJIEHO Ha
(opMUpPOBaHUE CIELYIOIINUX PE3yIbTaTOB: JINYHOCTHBIE PEe3YJIbTATHI:

- YMEHHE YMPABIATH CBOCH IMO3HABATEIILHOM JIEITEIbHOCTHIO; - TOTOBHOCTh U
CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE caMO00pa30BaHHIO, HA TIPOTSHIKEHUH BCEH
’KU3HU; CO3HATEILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO
yCIenHon mpo¢eCCUOHATLHON U OOIIIECTBEHHOM JIEITCIIPHOCTH; - YMCHHUE
COTPYJHHMYATH CO CBEPCTHUKAMU, JETHMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B
o0Opa3oBaTeIbHOM, Y4eOHO-UCCIIeI0BATELCKON, TPOSKTHOW U JAPYTUX BHIIAX
JESTENBHOCTH; - CHOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW; OCO3HAHWE 3HAYNMOCTH HAYKH, BIIaICHUS
JOCTOBEPHOUN MH(POPMAIIMEH O TIEPEIOBBIX JOCTIKCHUSIX U OTKPBITUSIX MUPOBOU U
OTEUECTBCHHON HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpa
1 00IIEeCTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY; - YYBCTBO TOPOCTH 32
POCCHICKYIO (DM3UYECKYIO HAyKy, TYMaHU3M; - TTOJIOXKHUTEIIBHOE OTHOIIIEHUE K TPYY,
eIy CTPEMIICHHOCTh; - DKOJIOTHYecKas KyJbTypa, Oepe:KHOe OTHOIICHUE K POTHOM



3C€MIJIC, IIPUPOAHBIM oorarctBaMm Poccun u MHpa, IOHUMAaHHUC OTBETCTBCHHOCTH 3a
COCTOAHHNC MPUPOJAHBIX PECYPCOB U pa3yMHOC IPUPOAOUCIIOIIB30BAHHC.

MeTtanpeaMeTHbie pe3VJbTAThl:

Pezynamuensvie YY/I: Obyuarowutica cmodicem: - CaMOCTOSATEIBHO OMPEACIATD LENH,
CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4K B 00Pa30BaTEIHLHOM JIEATEILHOCTH U
AKU3HEHHBIX CUTYAIUSX; - OLIEHUBATh PECYPCHI, B TOM YHCIIE BPEMS U APYTUe
HEMaTepHAIbHBIE PECYPCHI, HEOOXOANUMBIC ISl TOCTHKEHUS TIOCTABIICHHON paHee
I1EJTN; - COMTOCTABJISITh UMEIOIITUECS BOBMOKHOCTH M HEOOXOUMBIE JIJIST JOCTHKEHUS
LETIU PECYPCHL; - OMPEAETATh HECKOJIBKO IMyTEU IOCTUKEHUSI OCTABICHHOM 1EH; -
3a/1aBaTh MapaMeTPbl U KPUTEPUH, 10 KOTOPHIM MOKHO OMPEIEIUTh, YTO LIEIb
JOCTUTHYTA; - COMIOCTABIIATH MOJTYYEHHBIN PE3YyJIbTAT AEATEIbHOCTH C TOCTABICHHON
3apaHee 1ENbl0; - OLICHUBATh MOCJIECICTBUS JOCTUKEHHUS ITOCTABICHHOMU 1IEJIU B
JeSATeTbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAOITUX

monen. Iloznasamensvnuvie YY/[: Obyuarowuiics cmodcem: - KpUTUUECKH OLIEHUBATD
Y UHTEPIPETUPOBATH HH(POPMALIUIO C PA3HBIX MO3UIUH; - pacliO3HABATh U
(buKCcHpOBaTh MPOTUBOPEYMS B MHOOPMAITMOHHBIX UICTOYHUKAX; - UCIIOJIb30BATh
pa3JIMYHbIE MOJEIbHO-CXEMAaTUUECKHE CPEICTBA AJIsl IPE/ICTABICHUS BbISIBICHHBIX B
MH(OPMAITMOHHBIX UICTOYHUKAX MTPOTUBOPEUHIA; - OCYIIECTBISATh Pa3BEPHYTHIN
WH(OPMAITMOHHBIN TTOMCK U CTABUTh HE €r0 OCHOBE HOBBIE (YueOHBIC U
MO3HABATEIILHBIC) 331491, - UCKATh U HaXOJIUTh 000OIICHHBIC CITOCOOBI peIeHUs
3a/1a4d; - MPUBOJIUTh KPUTUUYECKUE apTyYMEHTHI, KaK B OTHOIIIEHUH COOCTBEHHOTO
CYXJEHHUSI, TAK U B OTHOLICHUU JEUCTBUN U CYKJAECHUW IPYrOoro 4YeJI0BEKa; -
aHaJIM3UPOBAThH U IPEOOPA30BBIBAThH MPOOJIEMHO-IIPOTUBOPEUUBBIC CUTYALIUH; -
BBIXOJIUTH 32 PAMKH Y4€OHOTO MPEIMETa U OCYIIECTBIIATH IeJIeHANIPaBICHHbBIN MTOUCK
BO3MOXXHOCTH IIMUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JIEUCTBUS; - BHICTpAUBaTh
WHIMBHUIyaJIbHYI0 00pa30BaTe/IbHYI0 TPACKTOPHUIO, YUUTHIBAS OTPAHUYCHUS CO
CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTHOLIEHUS; - MEHATh U YAEPKUBAThH
pa3HbIe TTO3UIUHU B TO3HABATENHLHOMN JAESITENLHOCTH (OBITh YUEHUKOM U YUUTEIIEM;
dbopMyIupoBaTh 00pa30BATEIbHBIN 3aMPOC U BHIMOIHATH KOHCYJITATUBHBIC (DYHKIIHH
CaMOCTOATENFHO; CTAaBUTH MPOOJIeMy U paboTaTh HAJ| €€ pelICHUEM; YIPABIISTh
COBMECTHOM MO3HABATEJIbHOM ACATEIBHOCTHIO U MOTUUHAITHCS). KommynukamueHnble
YV/I: Obvuarowuiica cmoscem. - OCyHMIECTBIATH AETOBYI0O KOMMYHHUKAIUIO, KaK CO
CBEPCTHHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPH 00pa30BaTEIbHON OpraHu3aluu, Tak
U 32 ee Ipe/iesiaMu); - IPU OCYILECTBIEHUHU IPyIIIOBOM pabOThI OBITH KaK
PYKOBOJUTENIEM, TaK U YJIEHOM MPOEKTHOM KOMaH/IbI B Pa3HbIX POJISX (T€HEPATOPOM
uJel, KpUTUKOM, UCTIOJTHUTENIEM, IPE3CHTYIOIUM U T.J.); - Pa3BEPHYTO, JOTUYHO U
TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BaHUE aJIeKBATHBIX (YCTHBIX U
MUCbMEHHBIX ) S3BIKOBBIX CPEJICTB; - paClO3HaBaTh KOH(PJIMKTHBIC CUTYAllUH U
peloTBpaIlaTh KOHPJIMKTHI 10 X aKTUBHOU (pa3bl; - COrNIaCOBBIBATH MO3ULIUU
YJICHOB KOMaH/IbI B TIpoliecce paboThl Hal OOIIUM MTPOTyKTOM/PEIICHUEM; -
NPEJICTABIIATD MyOJIMYHO PE3yIbTaThl UHIMBUIYAIbHON U TPYIIIOBOM JI€ATETLHOCTH,
KaK TIepe]l 3HAKOMOM, TaK U Mepej] He3HAKOMOU ayIuTOpUEH; - oA0UpaTh TapTHEPOB
JUTSL TEJIOBOM KOMMYHHKAITUHU, UCXOS U3 COOOPaKEHHM pe3yJIbTaTUBHOCTH
B3aMMO/ICHCTBUS, @ HE JIMYHBIX CUMIIATUH; - BOCIPUHUMATh KPUTUYECKUE 3aMEUaHUs




KaK pecypc COOCTBEHHOTO Pa3BUTHSI; - TOYHO U €EMKO (hOPMYIUPOBATH KaK
KPUTHYECKHE, TaK U 0JJOOpPUTEIbHBIC 3aMEUYaHUsl B aJIpec IPYTrHX JIIOAEH B paMKax
JeTI0BOM 1 00pa30BaTeNbHOM KOMMYHHUKAIIMH, U30€erast Mpy 3TOM JIMYHOCTHBIX
OLICHOYHBIX CYKJICHUM.

IIpeamMeTHble pe3yJabTaThbl:

Buinycxnux na 6azosom VPOBHE HAYYUMCA.

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MECTO (PU3HUKHU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHON KAPTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOMN IEITEIbHOCTH JIFOJIEH;

JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXKIY PU3UKON U JPYTUMU
€CTECTBEHHBIMHU HayKaMU;

YCTaHABJIIMBATh B3AaMMOCBA3b CCTCCTBCHHO-HAYYHbIX SIBJICHUM U IMPUMCHATH
OCHOBHBIC Cl)I/IBI/I‘IeCKI/Ie MOACIH OJI1 UX OIIMCAaHUA U O6’B$ICH6HI/I$I;

HCIIOJIB30BAaTh I/IH(i)OpMaIII/IIO (bHSI/I‘{CCKOFO COACPIKaHus IIpHU pCHICHHUN
y‘{€6HBIX, MPAKTHYCCKUX, ITPOCKTHBIX U UCCIICAOBATCIIbCKUX 3ala4, UHTCTPUPYI
I/IH(I)OpMaHI/IIO N3 PA3JIMYHBIX UCTOYHUKOB U KPUTUYICCKHU €C OLICHNBA,

pa3inuyaTh U yMETh HCIOIb30BaTh B y4eOHO-UCCIIEI0BATEICKON ACSITEIbHOCTH
METO/Ibl HAYYHOTO MO3HaHUA (HaOII0IeHIe, OTIICAHNEe, U3MEPEHHE,
AKCIIEPUMEHT, BBIIBUKEHUE TUIIOTE3bI, MOJIETUPOBAHKUE U Jp.) U (HOPMBI
HAy4HOT'O MO3HaHUs ((PaKThI, 3aKOHBI, TEOPUHU), IEMOHCTPUPYS HA IPUMEPAX UX
pOJIb MU MECTO B HAYYHOM TO3HAHUHU;

IPOBOJUTH MPSIMbIE U KOCBEHHbIE U3MEHEHUS (PM3MUECKUX BEJIMYNH, BRIOUpast
U3MEpPUTEIbHBIE MPUOOPHI C YIETOM HEOOXOAMMOM TOYHOCTH N3MEPEHUI,
IJTAHUPOBATH XOJ U3MEPEHUH, IIOJIy4aTh 3HAUEHUE U3MEPSEMON BEJINUNHBI U
OIICHUBATh OTHOCUTEIHHYIO IOTPENIHOCTD 10 3aJaHHBIM (popMyIIaMm;

MPOBOAUTH UCCIEAOBAHUS 3aBUCUMOCTEN MEXKTy (U3NYECKUMU BETMUYMHAMM:
MPOBOJIUTH U3MEPEHHUS U OMPEIETATh HA OCHOBE UCCIICIOBAHUS 3HAUCHUE
MapaMeTPOB, XaPAKTEPU3YIOIINX TAHHYIO 3aBUCUMOCTh MEX1Yy BEJIMYMHAMU, U
JIE€NaTh BBIBOJ] C YYETOM MOTPEUTHOCTH U3MEPEHUI;

HCIIOJIB30BATh IJIA OIIMCAHHA XapaKTCpa IMIPOTCKAHUA (1)I/I3H‘-IGCKI/IX IIponcCcCoB
CI)I/ISI/I‘-IGCKI/Ie BCIIMYMUHBI U ACMOHCTPHUPOBATH B3aMUMOCBA3b MCIKIY HUMH,

HCIIOJIb30BATh JJIA OIMMCAHHA XapaKTCpa IMMPOTCKAHUA (1)I/I3I/ILIGCKI/IX mpoueccCcoB
(1)I/I3I/I‘I€CKI/Ie 3aKOHBbI C YUCTOM I'paHUI] UX IPUMCHUIIPUMCHHUMOCTH,

penaTh Ka4YeCTBEHHBIE 3a/1a4 (B TOM YHCIIE U MEXIPEIMETHOTO XapaKTepa):
UCTIOJIb3YSI MOJIENH, (PU3NYECKUE BEIMYUHBI U 3aKOHBI, BHICTPAUBATH JIOTHYECKU
BEPHYIO IIEMOYKY OOBSICHEHUS (JI0KAa3aTENbCTBA) MPEIOKEHHOTO B 3a/1a4e
npoiiecca (SIBJICHHs]);

pelaTh paCYETHBIE 337a4U C SIBHO 3alaHHON (PU3NYECKON MOJIEIbIO: HA OCHOBE
aHanM3a yCJIOBUS 3a/1a4 BbLACIATH (PU3NYECKYIO MOJIENb, HAXOIUTh



CI)I/I3I/I‘-IGCKI/Ie BCJINYMHBI U 3aKOHBI, HeO6XOI[I/IMI>Ie Hn JOCTAaTOYHBIC IJIAd €€
peuiCcHusd, IMIPOBOAUTL PACUCTEI U IIPOBCPATH HOqueHHBII;'I pe3yJIbTart;

YUYUTLIBATh I'PaHUIbI HPUMCHCHHA N3YUCHHBIX (1)I/ISI/IIICCKI/IX MOI[CJ'IGfI Ipr
PEIICHUA (l)I/I3I/I‘I€CKI/IX 1 MCKIIPCIAMCTHLBIX 3a1a4;

MCIOJIb30BaTh HH(GOPMAIIMIO U PUMEHSITh 3HAHUS O MPUHIIUIIAX PAOOTHI U
OCHOBHBIX XapaKTEPUCTUKAX U3YUCHHBIX MAINH, MPUOOPOB U APYTHX
TEXHUYECKUX YCTPOMCTB JIJIsl PEIICHUS MPAKTUUECKUX, yUeOHO-
HCCIIEIOBATENIbCKUX U MPOEKTHBIX 3a7aY;

- MCTIOJIb30BaTh 3HAHUA O (PU3NUECKUX 00BEKTAX U MPOIleccax B MOBCEIHEBHOMN KU3HU
it obecrieueHust 0€30MacHOCTU MPHU OOpaIlleHUH ¢ TPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, JJIsi COXPAHEHUS 3/IOPOBBS U COOJIIOICHUSI HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKPY>KaIOLIeH cpefie, Ui PUHATHS PellIeHU B TOBCETHEBHOM JKU3HU.

Mexannueckue sAiBJIeHUSA

pacno3HaBaTh MEXaHUYECKUE SBJICHUS U OOBSICHATH HA OCHOBE UMEIOIIHUXCS
3HAHHUM OCHOBHBIE CBOMCTBA WJIU YCJIOBUSI MPOTEKAHUS STUX SIBJICHUI:
PAaBHOMEPHOE U HEPABHOMEPHOE JIBUKEHNE, PABHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE IBH>)KEHUE, OTHOCUTEIIbHOCTh MEXaHUYECKOTO JABUKEHUS,
CBOOOJTHOE TTaJICHUE T, PABHOMEPHOE JIBIKEHUE TT0 OKPYKHOCTH, MHEPITHS,
B3aMMO/ICHCTBUE TEJ, PEAKTUBHOE JIBHXKEHUE, TIEpeaada 1aBJICHUSI TBEPIbIMU
TeJIaMU, )KUJIKOCTSAMH U Ta3aMu, aTMOC(hepHOE aBlieHNE, TUTaBaHUE Tell,
PaBHOBECHUE TBEPJIbIX TEJI, UMEIOIIUX 3aKPEIICHHYIO OCh BpaIlleHUs,
KoJie0aTeapHOE JBUKEHHE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

ONKUCHIBATh U3yUYEHHBIC CBOMCTBA TEJ U MEXAHUUYECKHUE SIBJICHUS, UCTIOJIb3YS
(dbu3uYecKre BeTUYUHBI: ITyTh, IEpEMeEIIeHnEe, CKOPOCTb, YCKOPEHHUE, ITePUO/T
oOparreHusi, Macca Teja, INIOTHOCTh BEIIECTBa, Cujla (Cuia TSKECTH, Chujia
YIIPYTOCTH, CHJIa TPEHUS), JaBJICHUE, UMITYJIbC TeJla, KHHETUYEeCKasi SHEePTusl,
MMOTEHIIMAJIbHAS YHEPTHsI, MEXaHUYeCcKasi paboTa, MeXaHHUeCKas MOITHOCTD,
KIIJI mpu coBepireHru paboThI C UCIIOIB30BAHUEM ITPOCTOr0 MEXaHHW3Ma, CHJja
TPEHUS, aMIUTATY/Ia, TIEPUO M YaCTOTa KOJIeOaHWH, NTMHA BOJTHBI U CKOPOCTH €€
pacrpoCTpaHEHUs; MPU OMKUCAHUU MPABUIILHO TPAKTOBAThH (DU3UUYECKUI CMBICI
WCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €IMHUIIBI U3MEPEHUSI, HAXOUTh
(dhopmyJibl, CBSI3bIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMHU
BEJIMYMHAMHU, BBIYUCIISITh 3HaUCHHE (PU3UYECKON BEJIMUMHBI;

AHAIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHUE SIBJICHUS U MIPOLIECCHI, UCITOJIb3YS
(hU3UYECKHE 3aKOHBI: 3aKOH COXPaHEHHUS SHEPTUHU, 3aKOH BCEMUPHOTO
TATOTEHMS, IPUHITUIT CYTIEPIO3ULIMU CUJT (HaXO0XKICHUE PAaBHOICHCTBYIOIEH
cuisl), I, IT u III 3akonsl HbroTOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOH ['yKa,
3aKkoH Ilackans, 3akoH Apxumeza; Ipu 3TOM pas3In4aTh CIOBECHYIO
(hopMyJIMPOBKY 3aKOHA M €70 MAaTEMaTUYECKOE BHIPAXKEHUE;



pa3nu4aTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (DU3UIECKUX MOJIEIICH:
MaTepuagbHas TOYKA, HHEPUUAJIbHAS CUCTEMA OTCUETA;

pelaTh 3a7a4d, UCTIOIb3Ys (PU3NIECKUe 3aKOHBI (3aKOH COXpaHEHUS DHEPTHH,
3aKOH BCEMUPHOTI'O TATOTEHUs, NpUHLKN cyneprno3unuu cui, I, I u 11 3akonb1
HrroToHa, 3aK0H cOXpaHEHHsI UMITYJIbca, 3aKoH ['yka, 3akoH [lackains, 3akoH
Apxumena) u GopmMyIibl, CBSI3bIBAIOITNE (DU3NUECKUE BETUYUHBI (TYTh,
CKOPOCTb, YCKOPEHHE, Macca Tena, MIOTHOCTh BEIeCTBa, CUJjla, IaBJICHUE,
UMITYJIbC T€Ja, KHHETUYECKask SHEPTUsl, IOTECHIIMATbHAS YHEPTUsl, MEXaHUYeCKas
pabora, MmexaHnu4deckasi MoimHocTh, KITJ] mpoctoro Mexanusma, cuia TpeHUS
CKOJTBKEHHS, KOOPPUIIMEHT TPEHHsI, aMIUTUTYAa, IEPUOJ U YaCTOTa KOJeOaHMi,
JUIMHA BOJIHBI U CKOPOCTh €€ PacipOCTpaHEHHs ): Ha OCHOBE aHAJIN3a YCIOBHUS
3aJ]auM 3aMKiChIBaTh KPaTKOE yCIOBHUE, BHIACIATh (PU3UUECKUE BETHUNHBL,
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJIsl €€ PEIICHNUs, TIPOBOAUTH PACUETHI U
OLIEHMBATh PEATLHOCTD MOJyYEHHOTO 3HAUYCHUs (PU3MUECKOIN BEITNIMHBI.

TenioBbIC ABJICHUA

pacro3HaBaTh TEIUIOBbIC SIBIICHUS U OOBICHITH Ha 0a3e UMEIOIIMXCS 3HAHUI
OCHOBHBIE CBOICTBA WJIM YCJIOBHSI MPOTEKAHUS STUX sBIECHUI: nuddy3us,
U3MeHeHue o0beMa Tel MPU HarpeBaHUH (OXJIaKICHUH ), OOIbIIas
C)KMMAaEMOCTb ra30B, Majlasi CAKUMAEMOCTb JKHJIKOCTEW U TBEPABIX TEIL;
TEIUIOBOE PABHOBECHUE, UCIIAPEHNE, KOHACH AU, TUIABIIEHUE, KpUCTAJIIN3aLus,
KHUIIEHHUE, BIIAXKHOCTh BO3/yXa, PA3JIMUHbIE CIIOCOOBI TEIJIONEepeaun
(TermIonpOBOHOCTD, KOHBEKLIUS, NU3JIYUEHHE ), arperaTHbIe COCTOSTHUS
BEIIECTBA, MOTJIOIIEHUE YHEPTUU TPU UCTIAPEHUN KUIKOCTH U BBIJICJICHUE €€
IpU KOHJAEHCALUU N1apa, 3aBUCHUMOCTb TEMIIEpPATypbl KUIIEHUS OT JaBJICHUS;

OMUCHIBATh U3yUYECHHBIE CBOCTBA TEJ U TEIJIOBBIE SIBJICHUS, HCTIOJIb3YSI
(u3HYecKre BEIMYUHBI: KOJUYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPTHS,
TeMmIeparypa, yaelibHasi TeIJI0EMKOCTh BEIIECTBA, YAeIbHas TeIUIOTa
IJIaBJIEHUS, YJeIbHAas TEIIOTa NapooOpa3OBaHMsl, YAEIbHAs TEIIOTA CTOPAHUS
TOIUIMBA, KO3(P(GUIIMEHT MOJIE3HOTO JSUCTBUS TEIIOBOTO JIBUTATEIIS;, IPU
OMMCAHUU NMPABWIHHO TPAKTOBATh (PU3UUECKUN CMBICIT UCIIOJIH3YEMbIX BEJTUYUH,
X 0003HA4YCHUS U €TUHUIIBI U3MEPEHHUS, HAXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C JIPYTUMH BETUYMHAMU, BBIUYUCIISATH 3HAUCHUE
(bu3HYECKOl BEIINYUHBI,

AHAJIM3UPOBATH CBOMCTBA TCJI, TCILIOBBIC ABJICHUA U ITPOLCCChI, UCITOJIb3Y S
OCHOBHBIC ITOJIOKCHUA ATOMHO-MOJICKYJIAPHOI'O YYCHUSA O CTPOCHWH BCIICCTBA U
3daKOH COXpPaHCHHA SHCPIUU,

pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PU3UUECKUX MOJIENE CTpOEHUS
ra3oB, )KUJKOCTEW U TBEPABIX TEN;

MPUBOJAUTH MPUMEPHI MPAKTUUECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUM O
TEIUIOBBIX SIBJICHUSX;



peaTh 3a1a41, UCIO0JIb3Ysl 3aKOH COXPAHEHHs SDHEPTUH B TEIUIOBBIX ITPOLIECCAX
U GOpMyIIbl, CBA3BIBAIOIINE (PU3NYECKUE BETMUNHBI (KOJIMYECTBO TEIUIOTHI,
TEMIIEPATYpa, yAeJIbHAs TEIJIOEMKOCTh BELIECTBA, YAEIbHAs TEILUIOTA
IJIaBJICHUS, YJeIbHas TEIUIOTa NapooOpa3OBaHMsl, YIAEIbHAs TEIIOTA CTOPAHUS
TOIUIMBA, KO3(P(PUUIMEHT NOJIE3HOTO JIEUCTBHS TEIJIOBOTO ABUTATENIsA): HA OCHOBE
aHanM3a yCJIOBUS 3a/1a4y 3alHChIBATh KPATKOE YCIOBHE, BHIACIATh (PU3HMUECKHUE
BEJIMYMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ PELICHUS, IPOBOAUTD
pacyeThbl ¥ OLICHUBATh PEAIbHOCTh MOJYUYEHHOI0 3HaYeHUs PU3NYECKON
BEJINYMHBI.

3J1€KTpH‘-leCKI/Ie H MAaTrHUTHbBIC ABJICHUA

pacrio3HaBaTh JIEKTPOMATHUTHBIC SIBJICHUS U OOBSICHATh HA OCHOBE
MMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIN YCIIOBHS MTPOTEKAHUS ITUX
SIBJICHUI: AJIEKTPU3ALUS TEJI, B3AUMOJEHCTBUE 3aPAJI0B, JICKTPUUECKUN TOK U
ero JecTBUs (TEIUIOBOE, XMMUUYECKOe, MAarHUTHOE), B3aUMOICHCTBHE
MAarHuTOB, SJIEKTPOMArHUTHASA UHIYKIHUS, JEUCTBUE MArHUTHOTO TIOJISL HA
ITPOBOJIHUK C TOKOM M Ha JIBMKYIIYIOCS 3apsSKCHHYIO YaCTHUILY, IEMCTBUE
BJICKTPUYECKOTO MOJISI HA 3aPSIKCHHYIO YACTUILY, SJICKTPOMArHUTHBIE BOJIHBI,
NPSIMOJIMHEWMHOE PACIPOCTPAHEHUE CBETA, OTPAKEHHUE U MPEJTOMIICHUE CBETA,
JTACTIEPCUS CBETA.

COCTaBJISITh CXEMBbI AJIEKTPUUECKUX IIENeH ¢ MOCIe0BaTEIbHBIM U
napajuiesIbHbIM COCIMHEHUEM AJIEMEHTOB, pasiinyas yCI0BHbIE 0003HAUCHUS
AJIEMEHTOB AJIEKTPUUECKHUX Iernel (MCTOYHUK TOKa, KITF04, PE3UCTOpP, PeocTar,
JaMII0YKa, aMIIEPMETP, BOJILTMETD).

MCITIOJIB30BaTh ONITHYECKHUE CXEMBI JIJIS TOCTPOCHUS N300PaKCHHI B INTIOCKOM
3epKajiec ¥ COOMparoIiei TuH3e.

ONMCHIBATh U3YUYEHHBIEC CBOMCTBA TEJ U AJIEKTPOMArHUTHBIE SIBJICHHUS,
UCIIOJB3YS (PU3NYECKUE BEJIMUUHBIL: SJIEKTPUUECKUN 3apsij, CHIa TOKa,
ANEKTPUYECKOE HANPSHKEHUE, DIEKTPUUECKOE COITPOTUBIIEHUE, YAECIBHOE
COMPOTHUBJIEHUE BEIIECTBA, padOTa 3JEKTPUUYECKOTO MOJIsSI, MOIIIHOCTh TOKA,
(hOoKyCHOE pacCTOSTHUE U ONTUYECKAs CHJIA JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA; [IPU OIIMCAHUU BEPHO
TPaKTOBaTh (PU3UUECKUIN CMBICI UCIIOIB3YEMBIX BETUYMH, X 0003HAYCHUS U
SAMHUIIBI U3MEPEHHUSI; HAXOAUTH (hOPMYJIbI, CBA3BIBAIONIUE JAHHYIO
(U3HYECKYI0 BEIMYUHY C IPYTUMH BEJIMUYNHAMU.

aHaJM3UPOBATH CBOMCTBA TEJI, 3JIEKTPOMArHUTHBIE SIBJICHUS U TTPOIIECCHI,
WCTIOJIB3YS (PU3HYECKHE 3aKOHBI: 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia,
3akoH OMa Jij1s y4acTKa 11enu, 3akoH J[>koyiisi-JIeHiia, 3akoH MpsMOJIMHEHOTO
pacrpoCcTpaHEHHUs CBETA, 3aKOH OTPAYKEHMS CBETA, 3aKOH MPEJIOMIICHHS CBETA;
IIPU 3TOM Pa3IMYaTh CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA U €r0 MaTeMaTUYeCKOe
BBIpa)KEHUE.



MPUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUMA O
AJIEKTPOMArHUTHBIX SBJIEHUSX

pemaTh 3a/1a4u, UCTIONb3Ysl GU3NYECKHUE 3aKOHBI (3aKoH OMa JiJ1sl y4acTKa LeTH,
3aKkoH J[>)xoyns-JIeHna, 3aK0H MPSIMOJIMHENHOTO PAaCIPOCTPAHEHHUS CBETA, 3AKOH
OTpa)XEHUs CBETA, 3aKOH MPEJIOMJICHUS CBETA) U (POPMYJIbI, CBS3bIBAIOLINE
¢u3nyeckue BeIMYUHBI (CHIIa TOKA, AIEKTPUYECKOE HAIIPSDKEHNE,
AJIEKTPUYECKOE COMPOTUBIIEHUE, YAEIbHOE COIPOTUBIICHUE BELIECTBA, paboTa
AJIEKTPUYECKOTO I10JIsl, MOIIIHOCTh TOKA, POKYCHOE PacCTOSIHUE U ONTHYECKAsI
CUJIa JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA
cBeTa, (PopMyIIbl pacyeTa 3JIEKTPUYECKOTO COTPOTUBICHHUS
MIPUIIOCIIEN0BATEIIbBHOMUIIAPAIIETBHOM COEIMHEHUH ITPOBOIHUKOB): HA OCHOBE
aHaJln3a yCIIOBUS 3aJ]auy 3allMChIBaTh KPATKOE YCIOBHE, BBIACTATH (PU3NUECKUE
BEJIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PELIEHUS, IPOBOAUTD
pacyeThl U OLIEHUBATh PEAILHOCTh MOJYYEHHOTO 3HAUCHUS (PU3NYECKON
BEJINYMHBI.

KBaHnToBBIC IBJICHUSA

pacro3HaBaTh KBAaHTOBBIC SIBICHUS U OOBSICHATH HA OCHOBE UMEIOLINXCS 3HAHUN
OCHOBHBIE CBOMCTBA WIH YCIIOBHsI IPOTEKAHUS dTHUX SIBJICHUM: €CTECTBEHHAS U
MCKYCCTBEHHAsI paIUOAKTUBHOCTb, O, - U Y-U3ITy4YEeHHs], BOSHUKHOBEHUE
JIMHEWYATOrO CIIEKTPa U3JIyYEHUsI aTOMA;

ONMKCHIBATHh U3yUEHHBIEC KBAHTOBBIEC SIBJICHUS, UCIIOJIb3Ys (PU3UUECKHE
BEJIMYMHBI: MACCOBOE YUCJIO, 3aPsA0BOE YUCIIO, IEPUOL NTOIypacaa, SHEPrus
(OTOHOB; NP ONMKMCAHUH MPABUIILHO TPAKTOBATH (PU3MUECKHUI CMBICT
MCIIOJIb3yEeMbIX BEJIMYHH, UX 0003HAYEHUS U €AUHUIIBI U3MEPEHHS; HAXOIUTh
(G opMyIIBI, CBSI3BIBAIONTNE JAHHYIO (PU3UUECKYIO BEIHUUHY C IPYTUMH
BEITMYMHAMHU, BBIUUCIISATH 3HaUCHNE (DU3NIECKON BEITMUMHEI;

AHAJIM3UPOBATHh KBAHTOBBIC ABJICHUS, UCITIOJIB3Y (1)I/I3I/III€CKI/I€ 3aKOHBI U
IMOCTYJIAThI: 3aKOH COXpPaHCHUA S9HCPIruu, 3aKOH COXPAaHCHUS SJICKTPUICCKOTI'O
3apsgaa, 3aKOH COXPaHCHUA MaCCOBOI'0 4YMcCJia, 3aKOHOMCPHOCTHU U3JIYUYCHHA U
IMOoTJIOWICHUA CBCTA ATOMOM, IIPpU 3TOM PA3JINYaTh CJIOBECCHYTO (bOpMy.TII/IPOBKy
3dKOHA U €0 MAaTCMAaTHYCCKOC BBIPAKCHUC,

pa3nuyaTh OCHOBHBIE ITPU3HAKY [UIAHETAPHOM MOJIENIA ATOMA, HYKJIOHHOMN
MOJIEJIA ATOMHOTO SIAPA;

IMPUBOAUTDL IMIPHUMEPLI IIPOABJICHUA B IPUPOAC U ITPAKTHICCKOT'O UCIIOJIb30BAHUSA
PaaAruOaAKTUBHOCTH, AACPHBIX U TCPMOAACPHBIX peaKHHﬁ, CIICKTpaJILHOI'O
aHaJin3a.

DJIeMeHThbl ACTPOHOMMH

yKa3bIBaTh Ha3BaHUs IJ1aHeT COJIHEUHON CHCTEMBI; Pa3IN4aTh OCHOBHBIE
MPU3HAKK CYTOYHOI'O BpallleHus 3B€3JHOr0 HeOa, neuxkenud Jlynsl, ConHia u
IJIAHET OTHOCUTENIBHO 3BE3;



IIOHUMATh PA3INYU MEXKY TEIUOLEHTPUUECKON U T'€OLIEHTPUYECKON
CHUCTEMaMH MHUPA;

BBIHyCKHI/IK Ha 0a30BOM YPOBHC ITOJIYYHUT BO3MOKHOCTb HAYVYUTHCA:

MOHUMATh U OOBSACHATH LIETOCTHOCTh (PU3NUYECKOIM TEOPUH, pa3InYaTh IPAHULIBI
€€ MPUMEHUMOCTU U MECTO B Py APYTUX (PU3HUUECKUX TEOPHIL;

BJIQ/IETh MPUEMaMHU MMOCTPOCHUS TEOPETUUECKHUX JTOKA3ATENbCTB, 4 TAKKE
MIPOTHO3UPOBAHUST 0OCOOEHHOCTEH MPOTEeKaHUs (PU3NUECKUX SBICHUN U
MIPOIIECCOB HAa OCHOBE MOJYUYEHHBIX TEOPETUUECKUX BHIBOJIOB U JI0KA3aTEIIbCTB;

XapaKTEepU30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOITOJIAratOIIMMH HAYYHBIMU
MOHATUSAMU: IPOCTPAHCTBO, BpeMsi, MaTepHsl (BEILIECTBO, M0JIE), IBUKEHHE,
cuia, SHEprus;

BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOMNUX (HU3NISCKUX
3aKOHOMEPHOCTEH 1 3aKOHOB;

CaMOCTOSATCIIBHO INIAHUPOBATH U ITPOBOJAUTDH (I)I/ISI/I‘-IGCKI/IC 9KCIICPUMCHTHI;

XapaKTepU30BaTh rI100ATBHBIC MPOOIEMBI, CTOSIIINE MEpPe]l YeTOBEUYESCTBOM:
DHEPreTHUYECKUE, CHIPHEBBIC, IKOIOTUICCKUE, — M POJIb (PU3UKH B PEIICHUN ITHX
po0eM;

peliaTh NPaKTUKO-OpPUEHTUPOBAHHBIE KAUYECTBEHHBIC U PACUETHBIE (PHU3UUECKHE
3a7a41 ¢ BEIOOPOM (PU3NYECKON MOJAEIH, UCIIONb3YsI HECKOIBKO (PU3NUIECKHIX
3aKOHOB WK (hOPMYJI, CBSA3BIBAIOIIUX U3BECTHBIE (PU3NUECKUE BEIUYUHBI, B
KOHTEKCTE MEKITPEIMETHBIX CBSI3CH;

OOBSCHATH MPUHIHUIIBI pa0OTHI U XapaKTEPUCTUKU U3YUECHHBIX MAIlIHH,
pruOOPOB U TEXHUYECKUX YCTPOUCTB;

- OOBSICHATH yCIIOBUS MPUMEHEHUS (PU3NIECKUX MOJICTICH TIPH pEIIeHUHN (PU3HIECKIX
3a/1a4, HaXOJAUTh aJEKBAaTHYIO MPEJI0KEHHOM 3aaue (PU3NYECKYIO MOJICIIb,
paspeiarh npodiemMy, Kak Ha OCHOBE UMEIOIINXCS 3HAHUH, TaK U MPU MOMOIITU
METOJIOB OLIEHKH.

Mexannueckue sABJICHUSA

UCIIOJIb30BATh 3HAHUS O MEXAHUYECKHX SBJICHUSX B IOBCEIHEBHON KU3HU AJIS
oOecrieueHus1 6€30MaCHOCTH MPHU OOPAIICHUH C MPUOOPAMU U TEXHUUYECKUMU
YCTPOWUCTBAMH, ISl COXPAHEHHS 3JOPOBbS U COOJIIOICHHSI HOPM
AKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH CpeJie; MPUBOIUTH MPUMEPHI
MPAKTUYECKOTO UCITOIH30BAHUS (DU3NIECKUX 3HAHUN O MEXaHUUYECKHUX



SABJICHHAX U (I)I/ISI/I‘-IGCKI/IX 3aKOHaXx; IIpUMCPbI UCIIOJIB30BAHHA BO300HOBJIIEMBIX
HCTOYHHUKOB OSHCPIrH, 3KOJIOI'H4YCCKHUX HOCJ'IGI[CTBHFI HCCICAOBAaHUA
KOCMHYCCKOT'O IIPOCTPAHCTB,

pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TIOHUMATh
BCEOOIN XapakTep PyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHCHUS
MEXaHUYECKOU YHEPTUH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH BCEMUPHOTO
TATOTEHUS) H OTPAaHUYECHHOCTH UCITOJIb30BAHMS YaCTHBIX 3aKOHOB (3akoH ['yKa,
Apxumena u ap.);

HAXOJWTh aJIeKBATHYIO MPEI0KEHHOM 3a1aue GU3NUYECKYIO MOJIENb, Pa3peiaTh
npo0seMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUM IO MEXAaHUKE C HUCIOJIb30BAHUEM
MaTeMaTUYEeCKOro arrapara, TaKk U IpH MOMOIIHA METOJ0B OLEHKH.

TenioBbIC ABJICHUA

HCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUIX B IIOBCEIHEBHOM JKU3HH TSI
oOecrieueHus1 6€30NMaCHOCTH MPU OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUISI COXPAHCHHS 3JI0POBbsS U COOIOACHHUS HOPM
HKOJIOTHYECKOTO IMOBEJICHHS B OKPYIKAIOIIEH Cpe/ie; MPUBOIUTD TPHUMEPHI
9KOJIOTHYECKUX MOCIICCTBUI paOOThI IBUTATEICH BHYTPECHHETO CropaHus,
TEIUIOBBIX U THIPOAJICKTPOCTAHIINN;

pa3nuyaTh TPaHUIBl IPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IOHUMATh
BCeoOmn XxapakTep PyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH
COXpaHEHUS YIHEPTUU B TEIJIOBBIX MPOIECCAX) U OTPAHUYECHHOCTD
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

HaXOJIUTh aJ€KBATHYIO MPEUIOKEHHOM 3a7aue PU3NYECKYIO0 MOJIEIb, pa3peiiaTh
npo0semMy Kak Ha OCHOBE MMEIOIINXCS 3HAHUM O TEIJIOBBIX SIBICHUSX C
MCII0JIb30BAaHUEM MAaTEMaTUYECKOro arnapara, Tak U Ipy MOMOIIHU METOOB
OLICHKH.

3J1eKTpnqec1me H MAaTrHUTHBIC ABJICHUHA

MCIIOJIb30BaTh 3HAHUS 00 3JIEKTPOMATrHUTHBIX SBICHUSX B IOBCEAHEBHON KU3HU
U1 oOecrieueHusi 0€30MacHOCTH MTPU OOpaIlleHHH ¢ TPUOOpaMu 1
TEXHUYECKUMHU yCTPOUCTBAMH, JJISi COXPAHEHUS 3/I0POBBS U COOIIOICHUST HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPY’KAIOIIEH Cpe/ie; MPUBOAUTH IPUMEPHI
BJIVSTHHSI DJICKTPOMArHUTHBIX U3ITyUYEHUH HA )KUBBIE OpTaHU3MBI,

pa3inuyaTh TpaHUIlbl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB, IOHUMATh
BceoOLMil XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsia) U OTPAaHMYEHHOCTh UCIIOJIB30BaHUS YaCTHBIX 3aKOHOB
(3akoH OMa juis yyacTka uenu, 3akoH /[xoyns-Jlenua u ap.);

HCIIOJBb30BaTh NPUCMBI ITIOCTPOCHM A (I)I/IBI/II{GCKI/IX MOI[GHGP'I, ITIOUCKa "
(1)OpMy.TII/Ip0BKI/I A0Ka3aTCJIbCTB BbIJIBUHYTBIX T'HIIOTE3 U TCOPETUUCCKUX
BBIBOJOB Ha OCHOBC OMITMPHUYCCKH YCTAHOBJICHHBIX (baKTOB;



e HaAXOJUTh aJICKBATHYIO MPEIIOKEHHOM 3a/1aue (GU3NIECKYIO0 MOJIEIb, Pa3peliaTh
mpo0sIeMy Kak Ha OCHOBE UMEIOIITUXCS 3HAHUN 00 JI€KTPOMArHUTHBIX
SBJICHUSIX C UCIIOJIb30BAHMEM MATEMaTUUYECKOIO anmnapara, Tak U Mpy MOMOITU
METO/IOB OLIEHKH.

KBaHTOBBIC SIBJICHUSA

« HCIOJIb30BaTh MOJYUYEHHBIC 3HAHUS B MIOBCETHEBHON KU3HU MPU OOPAIICHHUH C
mpudopamMu U TEXHUYECKUMH YCTPOUCTBAMU (CUETUYMK MOHU3ZUPYIOITUX YACTHII,
JIO3UMETP), JJIsl COXPAHEHHUSI 3[I0POBbSI U COOJIIOAECHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeJIE;

e COOTHOCHUTL SHEPTHIO CBA3M aTOMHEIX SAJCP C I[e(l)eKTOM MacCCHI,

e IIPHUBOJUTH IIPUMCPHI BIMAHUA pAIUOAKTUBHBIX HBJIy‘{eHI/Iﬁ Ha )KHNBBIC
OpraHu3Mbl; IIOHUMATh ITPHUHIIAII I[GﬁCTBHH AO3UMCTPA U pa3/IndaTb YCJIOBHUA
€ro UCII0JIb30BaHUA,

e TIOHMMATbh 3KOJIOTMYECKHE MPOOJIEMBI, BOSHUKAIOIIUE MPU UCIIOIb30BAHUN
ATOMHBIX JIEKTPOCTaHIUH, U IyTH PELICHUS dTUX MPOOJIeEM, TEPCIEKTUBbI
WCIIOJIb30BaHUs YIIPABIIEMOr0 TEPMOSAEPHOTO CUHTE3A.

JJIeMeHThI ACTPOHOMMH

+ yKa3bIBaTh OOIIME CBOWCTBA U OTJIMYMS TUIAHET 3€MHOM TPYIIBI U TUIaHET-
TUTaHTOB; MaJbIX Tell CONTHEYHON CUCTEMBI M OOJIBIINX TIIAHET; MOJIb30BaThCS
KapTOil 3B€31HOr0 He0a MpHu HAOJIOIEHUAX 3BE3AHOrO HEDa;

e pa3nMyaTh OCHOBHBIC XapaKTEPUCTHKU 3BE3[ (pa3mep, LIBET, TEMIIepaTypa)
COOTHOCHTH IIBET 3BE3/Ibl C €€ TEMIIEPaTypoii;

e pPa3inydaTb I'MIIOTC3bI O IIPOUCXOKACHNHN CoHEeYHOM CUCTEMEI.

COIEPKAHUE KYPCA ®PUUKHU

Beenenue. ®usuka u puznvyeckue MeToAbl U3y4YeHHUsI IPUPOAbI

®dusuka — PpyHaamMeHTagbHas Hayka o mpupoze. MeTo bl Hay4YHOTO HCCIeI0BaHuUs
¢busnyeckux sBieHnid. MogenupoBanue (GU3MUECKUX SIBICHUN U TPOIIECCOB.
PuU3NYECKNN 3aKOH — I'PAHUIIBI IPUMEHUMOCTU. PU3NUECKUE TEOPUHU U TPUHIINIL
cooTBeTCTBU. PoJib 1 MecTo Pu3nKH B GOPMHUPOBAHUN COBPEMEHHON HAYUHOM
KapTHHBI MUPa, B IPAKTUYECKOM JEATEBHOCTH JIrojieit. PU3KKa U KyJbTypa'.

Mexannueckue sAIBJICHUSA

['panunLIBI MPUMEHUMOCTH KJIACCHUYECKOM MEXAHUKHU. BaxkHenme KuHeMaTn4ecKue
XapaKTEPUCTUKU — ITEPEMENIEHUE, CKOPOCTh, yCKOopeHue. OCHOBHBIE MOJENH TET U
InBH>KeHUW. B3anmoneiicteue Ten. 3akonsl BecemupHoro tsarorenus, 1'yka, cyxoro
TpeHuns. MHepuuanbsHas cucrema orcuera. 3akoHbl MexaHuku Hprotona. Ummysbe
MaTepUaIbHOW TOYKHU U CUCTEMBI. I3MEHEHME U COXPAHEHUE

uMItyJibca. Mcnosb3oBaHue 3aKOHOB MEXAHUKH JIJIs1 OOBbSICHEHUSI IBUKEHUSI HEOSCHBIX



TEJ U JJI Pa3BUTUSI KOCMUYECKUX UCCleA0BaHUN. MexaHnuecKkas SHEprusi CUCTEMBI
TeJl. 3aKOH COXPaHEHUS] MeXaHU4eCcKoil sHeprun. Pabora cuibl.

PaBHOBecHe MaTeprUalbHON TOYKH U TBEPIAOIO Tea. Y CJI0BUS paBHOBECHs. MOMEHT
cuibl. PaBHOBECHE )KMIKOCTH U rasa. /JIBMKEHUE KUAKOCTEN 1 Ta30B.

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKO Teopuu

MounekynspHo-kuHeTnueckas teopust (MKT) crpoenus BemecTBa u ee
AKCIIEpUMEHTAJIbHBIE JI0Ka3aTeNbcTBa. AOCONIOTHAS TEMIIEpaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPIUH TEIJIOBOrO JABM)KEHUS YacTHUIl BellecTBa. Mozelb naeaibHOro
raza. /laBnenue rasa. YpaBHEHHUE COCTOSIHUS UJICATIBHOTO ra3a. Y paBHEHHUE
MenpneneeBa—Knaneiipona. ArperaTibie COCTOSIHUS BeliecTBa. Mojienb cTpoeHus
JKUJKOCTEMH.

OcCHOBBI TEPMOAUHAMHUKHU

BuyTtpennss sHeprus. PaboTa u Teronepenaya Kak crnocoObl U3MEHEHHsI BHYTPEHHEN
sHepruu. [1epBrlii 3akoH TepMoanHaMUKu. HeoOpaTUMOCTh TETIOBBIX MTPOLIECCOB.
[IpuHIMIBL 1EHCTBUS TEIUIOBBIX MalIUH (MapoBas TypOWHa, ABUTATENb BHYTPEHHETO
cropaHusi, peakTuBHbIi nBurarens). KI1/] TenioBoi MamivHsbl.

OcHoBbI AJICEKTPOAUHAMUKH

Onextpuyeckoe noiue. 3akoH Kynona. HanpskeHHOCTh M MOTEHLIHAT
ANEKTPOCTATHYECKOTO NOJIsA. [I[pOBOIHNKY, OIYITPOBOAHUKH U TUDIIEKTPHUKHU.
Konpnencarop. IlocTossHHBIN 31€KTpUUECKUM TOK. ICTOYHUKH 3JIEKTPUYECKOTO TOKA.
DJIeKTpUYeCKas LIeNb U €€ COCTaBHbIC yacTu. HanpaBnenue u neicTeus
aneKTpuueckoro Toka. KonebaTenbHblil KOHTYp. DIEKTPOMArHUTHbIE BOJTHBI.
JInana3oHbl 3JIEKTPOMATHUTHBIX U3JIYYEHUN U UX MTPAKTHYECKOE TPUMEHEHHUE.

DneKTpoMarHuTHbIE KoeOaHus. DIEKTPOABUKYIAs cuja. 3akoH OMa ISl TTOJTHOM
LENH. DNEKTPUUYECKHUI TOK B MPOBOJHUKAX, SJIEKTPOIUTAX, IOTYIPOBOIHUKAX, Ta3ax
u Bakyyme. Ceepxnpogooumocme.

OCHOBBI JIEKTPOAMHAMUKH (MIPOJOJIKEHHE).

WNHaykius MarHuTHOro noJist. JIeficTBre MarHUTHOTO MOJIsl HAa TPOBOAHUK C TOKOM U
IBIKYULYIOCA 3apsikeHHY0 yactuily. Cuna Ammepa u cuina Jlopennia. MarauTHeie
CBOMCTBA BellecTBa. [I0TOK BEKTOpa MarHUTHOM MHAYKIUU. SIBlIeHHE
AIEKTPOMArHUTHOM MHIYKIUHU. 3aKOH 3JIEKTPOMArHUTHON UHTYKIIHH.
DnekTpoMarHuTHoe noje. [lepeMeHHbli TOK. SIBlIeHHE CaMOUHYKIIUH.
NHIyKTUBHOCTD. DHepeust 31eKmpomMacHUmHO20 NOJA.

Kosie0anusa u BOJIHBI

Mexanudeckue koieOaHusi U BOJHBL. AMIUTUTY/1a, IEPUO/I, 4acTOTa, daza KoieOaHUN.
[IpeBpatienus HEPTUM MpU KOJIEOAHUSIX. BolHyoicOeHHbie Koebanus,

pe3onanc. llonepeynsie U MPOI0bHBIC BOTHBL. DHEPTHS BOJIHBI. MHmepgepenyus u
oughpaxyus 601H. 3ByKOBBIC BOJTHBI.



DnekTpoMarHuTHbIe Koytebanus. KonebarenpHblil KOHTYp. CBOOO HBIC
AIIEKTPOMArHUTHBIC KoJieOaHus. BhIHYKIEHHBIE 2JIEKTPOMAarHUTHBIC
Kosnebanus. Pezonanc. Ilepemennslii Tok. KoHaeHcaTop 1 katymika B Lenu
nepeMeHHoro Toka. [Ipon3BoicTBO, nepeiaua v NOTPEOICHUE IIEKTPUIECKON
SHEPruu. JJIEeMEeHTapHas Teopusl TpaHchopMaTopa. DINEKTPOMArHUTHOE TTOJIE.
BuxpeBoe anekTpuueckoe mnosie. DIEKTPOMArHUTHBIE BOJHBI. CBOKCTBA
AIIEKTPOMArHUTHBIX BOJIH. /[Mama3oHbI 2JIEKTPOMarHUTHBIX U3TyYCHUH U UX
NPAKTHICCKOE MPpUMEHEHHE. [IpUHITUTIBI paTHOCBA3H M TCJICBUICHU.

OnTuka

I'eomeTpuueckas ontuka. [IpsMonuHelHOE pacIIpOCTpAHEHUE CBETA B OTHOPOAHOM
cpene. 3aKOHbI OTPaKEHUS U NpeIoMiIeHus cBeTa. [101HOe BHYTpEHHEE OTpaKEeHHE.
OnTuueckue npudbopsl. BoaHoBbsie cBolicTBa cBeTa. CkopocTh cBeta. MHTepdepeHius
ceeta. KorepentHocts. Judpakuus ceera. [lonaspuzamnus ceera. Jlucnepcus ceera.
[IpakTHueckoe MPUMEHEHUE AIEKTPOMArHUTHBIX H3Ty4YECHUI.

J1IeMeHTbI TCOPUHA OTHOCUTECJIBbHOCTH

NHBapnaHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe. [ [puHIIMI OTHOCHTEIBHOCTH
OlinmTerHa. CBsi3b MacChl M HEPTUU CBOOOHOM YacTulbl. DHEprus nokos. Ces3b
MAacCChl C YHEPrUeH.

KBanroBas ¢pusuka

['mmoresa [lnanka o kBanTax. @oTodpdexrt. YpaBHeHne DUHIITESHHA IS
dotorpdekra. Dotonsl. ['mnoresa ae bpoiiis 0 BOJTHOBBIX CBOMCTBAX YaCTHIL.
KopnyckynsapHo-BosiHOBOH ayanusM. CoomHnouieHue HeonpeoeneHHoCmu
T'etizenbepea. Ilnanerapuas Mojienb cTpoeHus: aroma. OnbiTel Pezepdopa.
KBanrtoBsie noctynarel bopa. Mcmyckanue u mornoieHnue cBeta aromoM. Jlazepsl.

CoctaB u CTpOCHHE aTOMHOTO sipa. SnepHbie cuibl. JledeKT Macchl U SHEPTHS CBS3U
ATOMHBIX s/1ep. BUbI paliOAKTUBHBIX TPEBPALICHUA ATOMHBIX SJEP.

3aKkoH paJuoaKkTUBHOTO pacnaja. fAnepHbie peakiuu. LlenHas peakuus neneHust siaep.
Y SHEPrusl CBSI3U HYKJIOHOB B siipe. SAaepHas sHepreTuka. /lpumenenue s0epHoti
9Hepeemuxu. BivsgHUe HOHU3UPYIOLIEH paJluallii Ha XKUBbIE OpraHu3Msl. Jlo3a
W3JIy4YEHUs, 3aKOH PaJMOaKTUBHOTO pacliajia U ero CTaTUCTUYECKUHN XapaKTep.
DneMeHTapHbIe YacTullbl. OyHIaMEeHTAIbHbIC B3aUMOICHCTBUS.

Crtpoenne Becenennoi

CoBpeMeHHbIE NPEICTABICHUS O MPOUCXOKIAECHUH U 3BoJrolnK CoJIHLA U 3BE3 .
Crpoenue conHeuHol cucteMbl. Cuctema «3emist — Jlynay. O0uire cBeaeHus O
ComnHie (BU B TEIECKOII, BpallleHHE, pa3Mephl, Macca, CBETUMOCTb, TEMIIEpaTypa
COJIHIIA ¥ COCTOSIHUE BEIIECTBAa B HEM, XUMHUUECKUM cocTaB). ICTOUHUKY SHEPTUH U
BHyTpeHHee ctpoenue CounHia. Knaccudukarus 38e31. 3836l U ICTOUHUKHU UX
sHeprun. Pusnueckas npuposa 3se3q. Hama ["anaktuka (cocTtas, cTpoeHue,
IBUXKEHUE 3Be3]] B ['anakTuke u ee BpaileHue). [lpoucxoxaeHue u 3BOIIOIMS
raJIaKTUK U 3Be3[. [IpeacTaBieHne o CTpOEHUU U SBOIIOLMY BceneHHOM.



No Haumenosaunue HcTouHuk

pas3acioB U TCM

1| KonTponbsHas pabota Junaktundeckue matepuansl Ousuka 11
Nel «Maenumnoe kinacc / A.E.Mapon, E.A.Mapon. — M.:
noze. IneKmpoMacHUMHAs NznarensctBo «/Ipodayr, 2014.
UHOYKYUSLY

TemaTtnueckue KOHTPOJIBHBIC U

caMOCTOATeNbHbIE paboThl 10 Pu3uke 11
kiacc / O.W.I'pomueBa. — M.: 3naTenscTBo
«Ok3amen», 2012 r..

1. KouTponbsHas pabota
No2 «Konebanus u 6oiHvl»

1. KonTtponbsHas pabota
Ne3 «Csemoevie 6oiHbLY

1. KoHnTponbsHas padorta
Ned «Ceemoswvie kéanmuviy

1. KonTtponbsHas pabota
NeS «Amomnas uzuxa. Quzuxa
amomHo20 10pax»

Jlabopatopnas pabota Nel N3mepenue cuiibl B3auMOJICHCTBUS KaTYIIKH C TOKOM U
maraura; Jlaboparopnast pabora N2 M3ydenue 31eKTpoOMariuTHON MHAYKIIUY;

JlaGoparopnas pabota Ne3 OmnpeneneHre YCKOPEHHS CBOOOHOTO TaACHUS IPU
nomoiy MastHuka; JlaboparopHas padota Ned M3mepeHue rmokaszaTesst mpeIoMICHUS
CTEKJIa;

JlaGopartopnas padota Ne5 OmnpeneneHrue onTUYECKON CHIIbI JTUH3BI U (POKYCHOTO
paccTosTHUSI COOMPAIOIIEH JINH3HI;

JlabopatopHas pabora Ne6 N3mepeHue nuHbl CBETOBOW BOJHBI:
JlaGoparopHas pabota Ne7 HabmtoieHUE CIUIOMIHOTO U JINHENYATOTO CIIEKTPOB;
JlaboparopHas pabota Ne8 MccnenoBaHue criekTpa BOIOPOa;

Jlabopatopnas pabora Ne9 Omnpesenenre UMITyIbCa U PHEPTUU YACTUIIBI TIPH
JIBUKEHUU B MarHUTHOM 110J1€ (110 ¢oTorpadusim);

Jlaboparopnas padota Ne 10 Onpenenenue nepuoaa oOpamieHus JTBOMHBIX 3BE3]T
(mevyaTHbIC MaTEpHUAIBI).

TeMaTnuyeckoe MJIAHMPOBaHKE MO (PUHKeE
11 kaace (2 yaca B HeeJI10)




n/ | Tema ypoka Kon- | KOHTPOJb
HBIE U
n BO JIABOPATOP
YPOK | HBIE
PABOTBI
oB o
OCHOBBI YIEKTPOANHAMUKH(TIPpookeHre) (104acoB)

MarnauTtHoe 1oJie (5 4yacoB)

1 | BBOIHBII HHCTpYKTaX IO OXpaHe TpyAa. BzaumoaeicTBre TOkoB. MarHUTHOE TOJIE 1
TOKa

2 Bektop MarauTHON MHAYKUUU. JIMHUM MarHUTHON MHAYKIAA 1

3 | Moaynb BekTopa MarHuTHoi naayknuu. Cuna Amnepa 1

4 | Uucrpykrax no Th. Jlabopamopnas paboma Nel «Hzmepenue cuvl 1
83AUMOOEUCMBU KAMYUKU C THOKOM U MASHUMA»

5 JelicTBME MarHuTHOTO MOJS Ha MBWXKymuiics 3apsia. Cuna Jlopenta. 1
DJIeKTPOMATrHUTHASI HHAYKIUSA (5 4acoB)

6 SIBneHune 3neKTpOMarHUTHON MHAYKIMHA. MarHUTHBIHN MOTOK. 1
3aKOoH AIIEKTPOMArHUTHON MHITYKIIHH.

7 | Hactpykrax no TB. Jlabopamopnas paboma Ne2 «Hccnedosanue senenus 1
INEKMPOMASHUMHOU UHOYKYUUY»

8 | 3akoH snexTpoMarHUTHON nHAYKIKU. DJ]C HHAYKIUN B IBMKYIIUXCS IPOBOJHUKAX. | 1

9 | Camounaykius. UTHIyKTUBHOCTE. DHEPTUSl MAarHUTHOTO TIOJIS TOKA. 1
DNEKTPOMATHUTHOE TOJIe

10 | KonrpoabHas padora Nel. «MarautTHoe mnoJie. JJ1eKTPOMATHUTHAS HHIYKITHASD. 1

Koneoanus v BoJinbI (15 yacoB)

Mexannueckue Koaedanus (3 yaca)

11 | AHaju3 KOHTPOJIbHOU padoThl 1 Koppekims Y Y /], CBoOOIHbIC U BHIHYKICHHBIC 1
Konebanus. Yca0oBrUe BOSHHKHOBEHHS CBOOOIHBIX KoJieOaHuii MaTeMaTHYeCKU 1
MPYKUHHBIA MassTHHUK. [IMHaMUKa KOJIeOaTeIbHOTO IBUYKCHUS

12 | Uuerpykraxk no Th. Jlabopamopras paboma Ne3 «Onpedenenue yckoperus 1
6806001020 NAOEHUsL NPU NOMOWU MASTIMHUKA»

13 | l'apmornueckue konebanus, ¢aza Konedanuii. [IpeBparieHue SHEPTUH IPH 1
rapMOHHYECKHX KoJieOaHusaX. Pe3onanc u 6oprda ¢ HUM
JJleKTpOMArHUTHBIE KoJiefanus (5 yacoB)

14 | CBoOonHbIe KoNebaHus B KojiebaTenbHOM KOHTYpe. [IpeBpaiieHue sHeprun npu 1

ANIEKTPOMArHUTHBIX KoseOanmsx. [lepnon cBOOOTHBIX 3JICKTPHUCCKUX KOJICOAHHH.
IIepeMeHHBIN ANEKTPUUECKUNA TOK




15 | AKTHBHOE COIPOTUBIEHHUE. JIeHCTBYIOIIEE 3HAUEHNUE CUIIbI TOKA U HAIIPSHKEHUSL.
EMKOCTh M MHIYKTHBHOCTb B LIENH [IEPEMEHHOI0 TOKa

16 | Pe3oHaHC B 3JIEKTpUYECKOM LIETIH

17 | IenepupoBanme anekTpudeckoit sHepruu. Tpanchopmaropst

18 | IIpousBoacTBO, epeiauya U UCIOJIb30BaHUE MIEKTPOIHEPTUU
Mexanunyeckne BOJHBI (3 yaca)

19 | BonHoBeIe siBnenns. PacnpocTpaneHUs] MEXaHUYECKIX BOITH

20 | Hnuna BosHbL. CKOPOCTH BOJIHBI

21 | Bonnsl B cpene. 3ByKOBEIE BOJTHBI
JJ1eKTPOMATHHUTHBIE BOJTHBI (4 yaca)

22 | UznydyeHne 31eKTpOMarHuTHEIX BOJH. [IJIOTHOCTB MOTOKA 3JIEKTPOMArHUTHOTO
U3ITy4YEeHUS

23 | Uzobperenue pagno A.C.ITormoBsiM. [IpuHIHITEI pagnocBs3u

24
CBolicTBa AIEKTPOMArHATHEIX BOJH. Pacrpoctpanenue paanoBonH. Paguonokarusi.
[Nonsitue o TeneBuaeHnu. Pa3Butue cpeacTs cBs3U

25 | KoutpoabHasi padora Ne2 «KoJieGaHusi M BOJTHBD)

Ontuka (14 yacoB)
CgeToBble BOJIHBI. 'eoMeTpuyeckasi 4 BOJIHOBasi onTHKA (12 yacoB)

26 | AHaim3 KOHTPOJIBHOM paboTH! M Koppekiwst Y'Y [l. PazButne B3riIs10B Ha IPUPOIY
cBeta. CkopocTb cBeta. [Ipunuun ['roiirenca. 3akoH oTpaskeHUs cBeTa

27 | 3axoH npenomiieHus ceera. [losHoe oTpaskeHue

28 | Aucrpykrax no TB. Jlabopamopuas paboma Ned «H3zmepenue nokazamens
NperoMAEHUS. CINEKAA»

29 | Ontuueckue npubopsl.JIunzel. IlocTpoeHne H300paskeHNS B IMH3AX.

30 | Mucrpykrax no TB. Jlabopamopuas paboma Ne5 « Onpedenenue onmuyeckoul cuvl
JIUH3bL U POKYCHO2O pACCMOAHUS COOUparouyeli TUH3bly

31 | Hucnepcus cBeta

32 | UnTepdepenmus ceeta. [Ipuvenenne naTeppepeHIum.

33 | Judpaxmms ceera. AudpakunoHHas perreTka

34 | Uucrpykrax no TB. Jlabopamopnas paboma Ne6 «Hzmepenue Onunbl c6emosoti
B0IHLLY

35 | [longpuzaums cBera. ['11a3 Kak onTHYecKas cUCTEMa




36 | O60061eHNE TeEMBI «CBETOBEIE BOIHEBDY. Pelenue 3agau

37 | KontpoabHnasi padora Ne3 «CBeToBbIe BOJIHBD)
H3iayvenust U cnekTpsl (2 4aca)

38 | AHamu3 KOHTPOJIBHOM paboThl M Koppekisa Y'Y JI. Bunst uznyuenuii. UcTounukm
cBeta. CrieKTphl U ClieKTpajbHbIe anmnapaTel. CIeKTpaibHbIN aHaIN3

39 | UudpakpacHoe u ynprpaduoneroBoe nnydeHus. PearrenoBckue ayun. llkara
AJIEKTPOMArHUTHBIX BOJIH
OCHOBBI CIIENNAJILHON TEOPUH OTHOCUTEILHOCTH (3 Yaca)

40 | IloctynaTel TEOPUH OTHOCUTENHLHOCTH.

41 | PemsTuBucTCKas TUHAMUKA

42 | Cpsi3p MEXIy Maccou U SHEPrHen

KBanToBas ¢pusuka (17 yacoB)

CBeToBBI€ KBAHTHI (5 4acoB)

43 | ®oroappext. Teopus pororddexra. YpapHeHue JiHIITCHHA.

44 | ®oronsl. [Ipumenenue GoTorddekra.

45 | JlaBneHue cBeTa. XMMUUYECKOE ICHCTBUE CBETA.

46 | Pemenue 3ana4 no reMe «CBETOBBIE KBAHTHI)

47 | KonTpoJabHasi pa6oTa Ne4 mo Teme «CBeTOBbIe KBAHTBI»
ATtomHas ¢pusuka (3 yaca)

48 | AHanu3 KOHTpOJIEHOH paboTs! U koppekuus Y Y/, Ctpoerue aroma. OnbITHI
Pesepdopna. [InanerapHas Mmonenb atoMa. KBantoslie moctynarsl bopa. Jlazepsr.

49 | Uucrpykrax no TB. Jlabopamopnas paboma Ne7 « Habarooenue cniowiHo2o u
JUHEUYAmo20 CNeKmpo8y»

50 | Mucrpykrax no TB. Jlabopamopuas paboma Ne8 « Hccredosanue cnekmpa
6000p00ay
®Du3nka aToMHOro sigpa (7 4acoB)

51 | MeToapl perucTpaluy 3JeMEHTAPHBIX YaCTHIl. BUIbI paliOaKTHBHBIX U3Ty4YCHUH.

52 | PagnoakTuBHbIE NpeBpalieHns. 3aKOH paJnoakTUBHOTO pacnana. [lepuoa
rnoJtypacnasa.

53 | CtpoeHue aTOMHOTO spa. DHEprus cBsA3u saep. M30Torsl.

54 | AUucrpykrax no TB. Jlabopamopuas paboma Ne9 « Onpedenenue umnyivea u

HepeUuu Yacmuysvl npu O0BUMNCEHUU 8 MACHUMHOM NOJe»




55 | Snepubie peakuuu. Jlenenue siaep ypana. LlenHsle sinepHble peakuuu. SaepHblil 1
peaxTop.

56 | TepMmosnepHble peakuuu. IIlpumenenue suepHoil sHepreTuxky. buosoruueckoe 1
JelcTBHE paanalyu.

57 | Kontpoabnas padora Ne5 no teme «Atomuasi puznka. @Pu3nKa aTOMHOI0 siIpay»

DJleMeHTApHbIE YacTHIIBI (2 yaca)

58 | AHamu3 KOHTPOJILHOH paboThl M Koppekius Y'Y JI. ®u3nka 3JeMeHTapHbIX YaCTHIL. 1

59 | Enunas ¢usnueckas KapTuHa MUpa 1

Ctpoenne BeeseHHoii (S yacoB)

60 | ConHeuHas cucTeMa. 3aKOHBI ABM)KECHUS IUIAHET. 1

61 | O6mue cBenenns o ConHie. MicTouHUKY 3HEPTUHN U BHYTpeHHEe cTpoeHue CoJHIa. 1

62 | Hama 'anakTuka. [IpoucxoxaeHue 1 SBOJTIONUS TAIAKTHK U 3Be31. MHCTpYKTAK MO
TB. Jlabopamopnas paboma Ne 10 « Onpedenenue nepuoda obpaujeHus O80NUHbIX
36€30» (neyamuvle Mamepuabl).

63 | Hama 'anaktuka. Mecto ConneuHoi cuctemsl B ["anaktuke Mneunstii [TyTs. 1

64 | Teopus bonbmoro B3peIBa U pacummpstoneiica Beenennoit 1

IoBTOpenue (3 yaca)

65 | IloBTOpenue o teme «MexaHHUeCcKue 1
SABJIICHUS»

66 1
[ToBTOpEHNE TeMBI «DNEKTPOCTATHKA U DIIEKTPOAMHAMHUKAY

67 | IloBTropenue no teme «MonekyisipHasi GU3UKa U TEPMOAUHAMHIKA 1

68 1

Pernienne TecTOBBIX 3a7a4

JInct u3MeHeHui U JONOJTHEHUH B IPOrpaMMy

| Ne | Howmepa ypokos | Ne | [Toanuce | Cpok




N3me

HCHHUA

HN3MCHCH
HBIX

AHHYJIMPOBAaH
HBIX

HOBBIX

JIOKYMEHTA,

YTB. U3MEH.

YUUTENS

BBCI.

HU3M.
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