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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeaHEro ooOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIIOJIO)KEHUH U TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOM
obOpasoBarenbHON mporpamMMmsbl, npeactaBieHHbx B @I'OC COO, a Takxke ¢ yuérom deaepaaibHON
paboueil mporpaMMmbl BOCHHTAaHUS U KOHLEMIMHM TpenojaBaHus ydeOHoro mpeamera «Pusmka» B
oOpa3oBaTenbHbIX  opranuzamusx  Poccuiickoit ~ depepaumu, — peanu3ylOUMX  OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (U3UKE HAIPaBICHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAY4HOIl
KapTuHbl Mupa oOywaromuxcst 10—-11 xmaccoB mpu oOyueHnu ux (usuke Ha 6a30BOM YpOBHE Ha
OCHOBE CHUCTEMHO-ZEITEIbHOCTHOIO nojaxoja. IlporpamMma mo ¢usuke cooTBETCTBYEeT TpeOOBaHUSIM
OI'OC COO K mNIaHUpPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM U METANPEAMETHBIM pe3yJibTaTaM
o0y4yeHMsI, a TaKXe YYMThIBAET HEOOXOAMMOCTb peaTU3alMM MEXIPEAMETHBIX CBs3ell (GU3MKu C
€CTeCTBEHHO-HAYYHBIMU YUEOHBIMH IpenMeTaMu. B Hell ompenensioTcsi OCHOBHBIE LM HM3Y4EHUS
Gu3uKu Ha YpOBHE CpeJHero oOlero oOpa3oBaHMs, MJIAHUPYEMblE DPE3yJbTaThl OCBOEHHS Kypca
($U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, IIPEAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UJJaHUPYEMbIE PE3YJbTaThl OCBOEHMSI Kypca (U3MKUM Ha 0a30BOM ypOBHE, B TOM YHUCIE

IpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHus..

dusmnka Kak Hayka o Haubojee OOIIMX 3aKOHAX HPUPOIbI, BBICTYNAs B KauyecTBE y4eOHOTro
npeMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUH 00 OKpYKaloIeM MHpe.
[IkonbHBIA Kypc GU3MKH — CUCTEMOOOPA3YIOIIMN JUIsl €CTECTBEHHO-HAYUHBIX YU4EOHBIX NPEIMETOB,
MOCKOJIbKY (M3WYECKHE 3aKOHBI JIKAaT B OCHOBE NPOIECCOB W SBICHHHA, H3y4aeMbIX XHMHEH,
Ouonoruelt, gusnueckoil reorpadueil u actpoHomuei. Vcnonab3oBaHue M aKTMBHOE NPUMEHEHUE
¢u3nUecKux 3HAHUI ONpenensieT XapakTep W pa3BUTHE pPa3HOOOPa3HBIX TEeXHOJOrHi B cdepe
SHEpPreTUKH, TPAHCIOPTa, OCBOEHHMsS KOCMOCA, IIOJIyY€HHUs HOBBIX MaTEpUaloB C 3aJlaHHBIMHU
cBoiictBamu U Jpyrux. M3ydenue (u3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa oOyyaromuxcs, B (OpMUpOBaHME YMEHMH NPUMEHATh HAay4YHBIH METO]
MO3HAHUS NP BHIMOJIHEHUH UMU YUEOHBIX UCCIIEIOBaHUM.

B ocHOBY kypca ¢u3uMKu A7 ypOBHS CpeqHero oOmiero oOpa3oBaHMs MOJOXKEH psi HIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBMM € HEHM Kypc SIBISETCSA JIOTMYECKH 3aBEpIIEHHBIM, OH
COJIEP)KUT MaTepHall M3 BCEX pa3/ieloB (M3MKHM, BKIIOYAET KAaK BOIPOCHI KJIACCHUYECKOM, Tak M
COBPEMEHHOM (DU3HKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM ¢ HEWl Marepuall Kypca (U3MKH OOBEIMHEH BOKPYT
¢usnueckux teopuil. Begymum B Kypce sBisercss GpopMupOBaHHE MPEICTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTe€pHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanmuzanust mnpearnonaraeT MCIOJb30BaHHE T'yMaHUTapHOTO
noTeHlrana (GU3NYECKOM HayKH, OCMBICICHHE CBS3HM pPa3BUTHS (U3HKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuknaomnoti nanpaenennocmu. Kypc QU3MKHM mpenojaraeT 3HaKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercs MOCPEACTBOM  BBEIEHHUS JJIEMEHTOB  COJEpKaHus,
MOCBALIEHHBIX 9KOJIOTUYECKUM MPOOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTHUEM TEXHUKHU
U TEXHOJOrHi, a TaKkxke OOCYyKIeHUs TMpoOJeM paluOHAIBHOTO MPHUPOAONONIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMHM Kypca (HU3MKHM Ha YpOBHE CpedHero ooiero oOpa3oBaHUA
ABIAIOTCS  (pusnueckue TeopuH ((POpPMHpPOBAHHE TPEACTABIEHUH O CTPYKType IOCTPOCHUS
¢u3nueckoil TeopuH, poid (YHIAMEHTAIBHBIX 3aKOHOB M NPUHIMUIIOB B COBPEMEHHBIX
IIPEJICTaBICHUSX O IPUPOJIE, IPAaHULIAX IPUMEHUMOCTH TEOPH, 111 OMMCAHUS €CTECTBEHHO-HAYYHbIX
SIBJICHHH ¥ TIPOIIECCOB).

CHCTeMHO-IEATETbHOCTHBIN MOAX0A B Kypce (M3MKH pean3yeTcs IMpekJe BCero 3a CYET
OpraHu3alMi SKCIEPUMEHTAIbHON JeATeNbHOCTH oOydaromuxcs. [lng 0Ga3oBoro ypoBHS Kypca
¢U3MKH — 3TO HCIOJIB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB U
1abopaTOpHBIX PabOT, KOTOPHIE B MpOTrpaMMe 1Mo (GU3HKE 0OBETUHEHBI B OOITUH CITUCOK YYCHUIECKUX



NPaKTUYECKUX PaboT. BeineneHue B ykazaHHOM IepedHe J1a0opaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISI M OLIGHKH, OCYILECTBIISIETCS YYaCTHHKaMHM 00pa3oBaTEIbHOIO Ipolecca HCXOAs U3
0c0OEHHOCTEH MIaHUPOBAaHUS M OCHALCHUs KaOuHeTa Gpu3uku. [Ipu sToM oOecrieunBaeTcsi OBlaieHUuE
0o0y4aroIMMUCST yYMEHUSIMH HPOBOJIUTh KOCBEHHBIE M3MEPEHMs, MCCIEIOBAaHUS 3aBHCUMOCTEH
(U3NUECKUX BETMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosnbiioe BHHMaHME yIenseTcsl PelIeHHI0 pacyE€THBIX M KaueCTBEHHBIX 3ajad. [Ipu sTom s
pacy€THBIX 3a1a4 TNPUOPUTETOM SIBIISIOTCS 3aJaud C SBHO 33aJaHHOH (IM3WYECKOH MOJIEINBIO,
HO3BOJISIOIINE TPUMEHATh N3yUEHHbIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zeia Kypca, Tak
U UHTETPUPYS 3HAHUS U3 pasHbIX pasfenoB. J[Is KaueCTBEHHBIX 3a/a4 MPHUOPHUTETOM SIBIISIOTCS
3aJlaHUsd Ha OOBSACHEHHE NPOTEKaHWs (PU3MUECKUX SIBJIECHUI M IPOLIECCOB B OKPYKAIOLIEH >KU3HH,
TpeOyromue BeIoopa pu3ndeckoid MOICIH JIJISl CHTYaIllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu GI'OC COO k MarepuaibHO-TEXHHUYECKOMY OOECIIeUEHHUIO
yuebHOro mporecca 0a30BbI YpOBEHb Kypca (DM3MKM Ha YpOBHE CpEeIHEro odmero oOpa3oBaHUs
JIOJDKEH M3Yy4aTbCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (U3UKU WM B YCIOBUSAX MHTETPUPOBAHHOIO
KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO 1MKIIAa. B kabunere hu3nku JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000OpyOBaHME JJsl BBIIOJIHEHUS YKa3aHHBIX B IporpamMme No (U3MKe YYEHHYECKHX
IPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pY/JOBaHHUE.

JleMoHCTpanroHHOEe 060pyioBaHuE (POPMUPYETCSE B COOTBETCTBUH C IPUHIIUIIOM MUHUMAJIbHOM
JOCTAaTOYHOCTH M O0ECIIEUYMBAET MOCTAHOBKY MEPEYHCICHHBIX B MPOTpaMMeE MO (PU3UKE KITFOUEBBIX
JNEeMOHCTpallMi Ul HCCJIEOBAHUS HU3y4yaeMbIX SIBJIEHHMM M IPOLECCOB, OSMIUPHUUYECKUX U
(dyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHHE JUIsl YUCHHYECKUX HPAaKTUYECKHUX paboT (GopMmHpyeTcss B BUIE
TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeunBaeTCs B pacuéTe OJJHOr0 KOMIUIEKTa Ha JIBYX 00YYarOIIXCs.
TemaTuueckue KOMIUIEKTBI Ja0OpaTOPHOrO 00OpyNOBaHMSA JOJDKHBI OBITh HOCTPOEHBI HA
KOMIJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHUQPPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJe LU(POBBIX J1aOOPaTOPHIl.

OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BAHUH SBIISIOTCS:

e (opMupoBaHHME MHTEpECa U CTPEMJICHHMS OOYyYaroIUXcs K HayYHOMY H3YUEHHIO MPHUPOJIH,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TPEICTABICHHA O HAayyHOM MeETo/Ae€ TO3HaHWA U  (OPMHPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAayYHOTO MMPOBO33pEHMsS Kak pe3ysbTaTa H3y4eHHsS OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (dopMupoBaHHE YMEHHUU OOBSICHATH SIBICHHS C HMCIOIB30BAHUEM (PHU3UUECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE NPEACTABICHUN O pONU (PU3HMKH JUIs PAa3BUTHUS JPYTHX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTHH.
JlocTikeHue 3TUX 1esiell 00ecrieunBaeTcsl pelieHneM CIeIYyIOUINX 3a/1a4 B MPOLEcce U3yYeHUs
Kypca (pU3UKU Ha YpOBHE CPEHEr0 OOIIEero 00pa3oBaHus:
e [puoOpeTeHHe CUCTeMbl 3HaHUW 00 OO0muX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, BKIIOYAas MEXAaHUKY, MOJEKYJSpHYIO (GHU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHHE YMEHUH MPUMEHSATh TEOPETHUECKUE 3HAHUS A O0OBSACHEHHUS (PU3NYECKHX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

® OCBOECHHME CHOCOOOB pEIIECHHUs PA3JIMYHBIX 33/1a4y C SBHO 33JaHHON (PU3NYECKON MOJIENbIO,
3aJa4, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/laHue (PU3MYEeCKOW MOJENH, aJeKBaTHOU
YCIIOBUSM 33J1auy;

® T[OHMMaHWE (HU3IUYECKUX OCHOB M TIPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOILYIO CPENy;

® OBJIQJICHHE METOJAaMH CaMOCTOSITEIbHOTO IUIAHHUPOBAHUS M TPOBENCHUA (UBNUECKUX
SKCHEPUMEHTOB, aHajM3a U MHTEpIpeTalud HHPOPMALUU, ONpPEIENICHHUs] TOCTOBEPHOCTH
MOJIy4EHHOTO Pe3ysIbTara;

® CO3/IaHUE YCJIOBUU JJIsI PA3BUTUS YMEHUM MPOEKTHO-UCCIEA0OBATEIBCKON, TBOPYECKOM
NESITETbHOCTH.



Ha u3yyenue ¢pusuku (6a30BbIii ypOBEHB) Ha YPOBHE CPEAHET0 00IIEro 00pa30BaHUS OTBOIUTCS
136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemelii B mporpaMmMe 1o (U3MKe IepeueHb JIAOOPATOPHBIX M MPAKTUYECKUX pPadboOT
SIBJISIETCSI PEKOMEHI0BaHHBIM, YUUTENb JIEIaeT BEIOOP MPOBEICHHUS Ta0OPaTOPHBIX PaObOT U OIBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJarOIIUXCS.

COJAEPKAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHUS
Ouznka — Hayka o mpupone. HayuHble MeTonbl MO3HAHUA OKpyXkarouiero wwupa. Poib

IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.

MonenupoBanue ¢puznyecKux sIBJICHUN U npoueccoB. Hayunsie runoressl. @u3ndeckue 3aK0HbI
U Teopur. [ paHUIBI TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Ponp u wmecto ¢usuku B (HOpMHUpPOBAaHMM COBPEMEHHOW HAaydyHOM KapTUHBI MHpa, B
MPAKTUYECKOU IESITETBHOCTH JIOICH.

Jlemoncmpayuu

AHajoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro ABMxeHusa. Cucrema OTCU€Ta.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpemHsisi CKOpPOCTb, MIHOBEHHass CKOPOCTb) U  YCKOpEHHE
MaTepUaIbHOM TOYKHU, WX MPOEKIMH Ha OCH CHUCTeMbl KoopauHat. CllokKeHUE TepeMelIeHUuN u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWKCHHE. ['paduKkd 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunelinoe aBnxeHue. J[BmkeHne MaTepHaIbHONW TOUYKHU IO OKPYKHOCTH C MIOCTOSIHHOM 1O
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas CKopocTh. llepuon u yacrota oOparieHusl.
[{eHTpOCTPEMUTENBHOE YCKOPEHUE.

TexHu4yeckne yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHHE: CIUIOMETp, IBIKEHHUE CHApSJIOB,
LEMHbIE U pEeMEHHBIE TIEpPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTHUK ABUKEHUS.

[IpeoOpazoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue neuxenus tesaa, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHune HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUIEHUST MEXAY MYTSAMHU, MPOMJIECHHBIMU TEJIOM 3a MOCIEN0BaTEIbHBIC
paBHBIE TTPOMEXYTKH BPEMEHH TPH PaAaBHOYCKOPEHHOM JIBIDKCHHH C HAadaJdbHON CKOPOCTHIO, PAaBHOU
HYIIIO.

N3yuenue ABUKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuauun ortHocutenbHOCcTH ['anmunes. Ilepseiit 3akoH HproroHa. MHepuumanbHblE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [Ipunnun cynepnoszuuuu cuil. Bropoii 3akon HeloToHa 151 MaTepuanbHOU
Toukd. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Bunbl TpeHust (mokosi, ckojibxkeHus, kadeHus). Cuna tpenusa. Cyxoe tpenue. Cuia
TPEHUsl CKOJBXEHUs M cuia TpeHus nokos. KoapduumeHnt tpenus. Cuna CONpOTUBIECHUS INPU
JBUKEHHUM TeJa B KUAKOCTU WM rase.

[TocTynaTenbHOE M BpalaTelIbHOE ABHKEHHE a0COJIFOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTENBHO OCH BpamieHus. [liedo cuibl. YCIOBUS paBHOBECUS TBEPIAOTO
Tena.

TexHudyeckue yCTpPOHMCTBA M IPAKTHUYECKOE IPUMEHEHUE: IOJAUIMIIHUKHA, JBU)KCHHE
VCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U AZCHUH.

CpaBHeHUE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeECHs TBEPAOIO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yueHue aBrxeHUs Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX B MIPYXUHE U PE3UHOBOM 00pasIie,
oT ux Aedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIET0 OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

Nmnynsc MaTepuaqbHOM TOYKM (Te€na), CUCTEMbl MaTepHalbHbIX Touek. Mmmynbc cunbl u
MU3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenunanbHas sHeprus. lloreHnumanbHas 3>Heprus ynpyro aeGopMHUpPOBAHHOW MpPY>KUHBI.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENOTEHUHUaNbHbIE CHIbL. CBs3b pabOThl HEMOTEHLHMAIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudyeckue yCTpOMCTBA W IIPAKTUYECKOE IIPUMEHEHUE: BOIOMET, KOIEp, NPYKUHHBIA
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHIIMAIBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM SHEepruu Teia Ha mpumepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKOH TEOPUH U HMX ONBITHOE OOOCHOBaHUE.
bpoynosckoe nBuxkenue. quddysus. Xapaktep ABMKEHHS U B3aUMOJCHCTBHUS 4YacTHUI] BEIIECTBA.
Mogenu cTpoeHHs ra3oB, KUAKOCTEH W TBEPABIX TeT U OObSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mogens wupaeanbHoro ra3za. (OCHOBHOE YypaBHEHUE MOJICKYISIPHO-KMHETUYECKON TEOpuHU
UIeaTbHOTO Ta3a. AOGCOIIOTHAS TeMIepaTypa Kak Mepa CpeAHed KMHETHYECKOW 3HEpPruu TEIIOBOTO
JIBWKeHUs vacTull raza. [llkana temneparyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHHEe MeHaeneeBa—
Knaneiipona. 3akon JlanpToHa. M3ompoueccsl B HA€aIbHOM Tra3e € IOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiaeHUe H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.



TexHuUeckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOIIUME  TUCKPETHOE CTPOCHHE  BellecTBa, ¢ororpaduu  MOJEKyl
OpPraHUYECKUX COEIUHEHMII.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita ITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACHCTBHUA.

Monens, MIUTIOCTpUpPYIOLIAs PUPOLY JaBJICHUS ra3a Ha CTEHKH cOocyaa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne mMacchl BO3/lyXa B KJIIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoannamuyeckasi cucteMa. BHyTpeHHSs SHEprus TEpMOAMHAMUYECKON CUCTEMBI U CITIOCOOBI
e€¢ m3MmeHeHusd. KommyecTBo TemnoTel U paboTa. BHyTpeHHSS sHeprus OJHOATOMHOIO HJI€aIbHOIO
raza. Buasl Temonepenayu: TEIJIONPOBOAHOCTb, KOHBEKLMS, U3IydeHUE. YelbHas TEMI0EMKOCTh
BenlecTBa. KoanuecTBo TEMaoThl npu Temionepeaaye.

[Tonstue 06 agmabatHoM mporecce. [lepBriii 3akoH TepmoauHamuku. [IpuMeHeHnue mepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTh npoieccoB B MPUPO/IE.

TernnoBble MammHbl. [IpHHIMTBI JEWCTBUS TEIJIOBBIX MamuH. [IpeoOpazoBaHMsi SHEPTHH B
TerioBbiX MamuHax. Koadduuuent nonesnoro aeiictBus temaoBod Mamwuubl. [{ukn Kapao u ero
KO3 PHUIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TETIOIHEPT € TUKH.

TexHuueckne yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHUE: JABUTaTellb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJOIUIbHUK, KOHTUIIMOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUHM palOThI: BbUIET MPOOKU U3 OYTHUIKU
noJ JEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue d¢upa B JaTyHHOH TpyOke MyTéM TpeHUs
(BUICOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tea Ipy TeIuionepeiaye.

OnbIT 0 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYLUIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

W3mepenne yaenbHOU TEIMIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovt

[TapooOpa3zoBanue u konjaeHcanus. Vcnapenue u kumneHue. AOCOIIOTHAs UM OTHOCUTEIbHAS
BIIQXXHOCTh BO37yXa. HacklmeHHbld mMmap. YAelnbHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHH3OTPOINHUS CBOWCTB KPHUCTAJIIOB.
Kunkne kpucrannel. CoBpemMeHHbIe MaTepuaisl. [InaBineHne u kpucraumsanys. Y IenbHasl TEIIoTa
riasnenus. CyOaumanusi.

YpaBHeHUE TEII0BOro OagaHca.

TexHuyeckue YCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U  ICUXPOMETP,
KaJIOpUMETP, TEXHOJOTUU MOJIYYEHHs] COBPEMEHHBIX MAaTEpUaOB, B TOM UYHWCIIE HAHOMAaTEepHaJOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenne npyu NoOHMKEHHOM JJaBJICHHH.

CrniocoObl U3MepeHus BIKHOCTH.

Habmionenue HarpeBaHus M IUIaBICHHS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnexTpuzanus Tel. DJIEKTpUUecKuil 3apsan. [IBa Buaa anexktpuyeckux 3apsaos. IIpoBoaHukwy,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akod Kynona. TodeuHbld AJIEKTpUUECKUM 3apsij. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTH anekTpudeckoro mnois. [IpuHuuMnm cyneprno3uinuu 3J€KTPUYECKUX IOJeH.
JInHuy HanpsKEHHOCTU DIIEKTPUYECKOTO TOJIS.

Pabora cun snexrpoctarnueckoro noss. [lorennuan. Paznocts noreniuanos. [IpoBoguuku u
JIUAJIEKTPUKH B DJIEKTPOCTATUYECKOM I0J€. J(UdeKTpuyeckas IpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. ONEKTPOEMKOCTh IIOCKOTO  KOHAEHCATopa. OHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHudueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, 3IEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allliTa, 3a3€MJIEHUE JJIEKTPONpUOOpOB, KOHAEHCATOp, KOIMPOBAIbHBIN
arnrmapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUIT AEHCTBUS SJIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIL.

IIpOBOTHHUKY B JIEKTPOCTATUYECKOM ITOJIE.

DJIeKTpOCTaTUYECKas 3allMTa.

JIMDNEKTPUKHU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH ILJIOCKOTO KOHJIEHCATOpa OT IUIOMIAAW IJIACTHUH, PACCTOSHMS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku é paziuunvix cpeoax

ONEKTPUYECKUH TOK. YCIIOBUS CYLIECTBOBaHMS JJIEKTpUUecKoro toka. Mcrounuku toka. Cuna
ToKa. [locTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 115 yyacTka 1emnu.

DNEeKTpUYEcKoe COINPOTUBICHUE. YJIEIbHOE CONpPOTUBIIEHHE BellecTBa. llocienoBaTenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37E€KTPUIECKOTO TOKa.

ONEKTPOABUKYILlAasg CHJIA M BHYTPEHHEE CONPOTHUBIICHHE HCTOYHMKA TOKa. 3akoH Owma aid
MOJTHOM (3aMKHYTOM) yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

ONEKTPOHHAs: NPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTH COIPOTHUBIICHUS METAIUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpUYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M PUMeECHasi TPOBOAMMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA P—
n-nepexona. [1osrynpoBoAHUKOBEIE TPUOOPHI.

OJIEKTpUYECKUI TOK B pacTBOpax M pacijiaBax JJIEKTPOJIUTOB. JIEKTPOJIUTHYECKAS
JUCCOLUaIus. DINEKTPOIIN3.

OJNeKTpUYeCKHil TOK B Ta3ax. CamMOCTOSATENbHBI W HECAaMOCTOATENBHBIM pa3psa. MoiHus.
ITna3ma.

TexHu4eckne ycTpoWcCTBa M IPAKTUYECKOE NPHUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKU TOKa, 3JEKTpOHArpeBaTeibHbIE MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COMPOTUBIIEHUS, BaKyyMHBIM IHOJ, TEPMUCTOPbI U (OTOPE3UCTOPHI, MOTYIPOBOJAHUKOBBIA NHOJ,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh  CONPOTHUBJICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBL, IUIOLIAAH
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMenaHHoe CoeTMHEHUE TPOBOJHUKOB.

IIpsimoe u3MepeHHE BIEKTPOABMKYILEH cuibl. KopoTkoe 3aMblkaHuE TrajlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.



3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNS] PE3UCTOPOB.

M3mepenue 2JeKTpOABUKYILEH CUIIbl NCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGnronenue anexrpoinusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku Oa3oBoro ypoBHs B 10 kiacce ocymecTBisercs ¢ Y4€TOM
COJIepKATEIBHBIX MEXKIIPEIMETHBIX CBs3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, reorpaduul u
TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, CBI3aHHbIE C U3Y4EHUEM METOJIOB HAyYHOIO IIO3HAHUS: SBJICHHE,
Hay4HbIM (akT, runoresa, (Qu3MUecKas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE, SKCIEPHUMEHT,
MOJEIMPOBAaHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTeMbl YpaBHEHMH, JUHEHHas QyHKIus, mapadoa, runepbona, ux
rpaduKd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMHM: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHOE TPUIOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U UX NPOEKIMH HA OCH KOOPAMHAT, CIOKEHHE
BEKTOPOB.

buonoeusn: mexannyeckoe ABUKEHHE B KUBOU npupoze, AMddy3us, ocMoc, Tena000MeH KUBbIX
OpraHu3MoOB (BUIbI TEIUIONEpENayH, TEIIOBOE PABHOBECUE), DJIEKTPUUECKHE SIBICHHUS B >KUBOMU
IIPUPOJIE.

Xumus: IUACKPETHOE CTPOEHHUE BCILECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJIIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJI, )KMIKOCTEH M Ia30B, DIEKTPUYECKUE CBOMCTBA
METaJUIOB, MIEKTPOJIUTUYECKAs TUCCOLMALNS, TAIbBAHUKA.

TI'eoepaghus: BnaxxHOCTh BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonocus: TNpeoOpa3oBaHME [BUKEHHUH C HCIOJIB30BAaHHMEM MEXaHU3MOB, Y4E€T TpEHHs B
TeXHUKE, TOIUITHUKH, CTI0Ib30BAaHUE 3aKOHA COXPAHEHHs UMITYJIbCa B TEXHHUKE (paKkeTa, BOJOMET U
JIpyrue), JBUTaTelb BHYTPEHHErO0 CropaHusi, IapoBas TypOuWHa, OBITOBOM XOJOJUJIBbHUK,
KOH/JIULIMOHEDP, TEXHOJIOTUH IOJIYyYEHUsT COBPEMEHHBIX MATEPUAIIOB, B TOM YUCJI€ HAHOMATEPHUAIIOB, U
HaHOTEXHOJIOTHH, 3JEKTPOCTATHUECKas 3alUTa, 3a3€MIICHUE DIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
HPUHTEp, 3JEKTPOHArpeBaTeIbHbIe IPUOOPHI, HIEKTPOOCBETUTEIbHBIE PHOOPHI, TaTbBaHUKA.

11 KJIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocrossHHBIE MarHUTHL. B3anMozelicTBHE MOCTOSIHHBIX MAarHuToB. MarnutHoe mnose. Bektop
MarHuTHOM MHIYKUMU. [I[pUHIMO cynepno3uiuyu MarHUTHBIX Mojeil. JIMHuM MarHUTHOW MHAYKIIUU.
KapTuna nuHMii MAarHUTHOM MHIYKIIMK TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOe noJie TpoBOJIHMKA C TOKOM. KapTrhHa TUHUN MHIYKIIMM MarHUTHOTO TOJIs JUTHHHOTO
MPSIMOTO TIPOBOJIHWKA M 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHHWKA, KATYIIKH ¢ TokoM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE.

Cuina Jlopenua, e€ Moaynb U HampaBlieHUe. JBH>KeHHe 3apsKeHHOW YacTULIBl B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumsr JlopeHniia.

SlBneHne  snNEKTpOMarHUTHOW  MHAYKUMH. [loTOK  BekTOpa  MarHMTHOM  MHIYKIUU.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe nsnekTpuueckoe Imojie. OIEKTPOABMKYIIAs CHJIa HWHAYKIMA B MPOBOJHUKE,
JBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpONUCTBA U MPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBbIE  MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILL, NHIYKIIMOHHAS [1E€Yb.



Jlemoncmpayuu

OmnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

JInHMM MHOYKIMY MarHUTHOTO TOJIA.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMXKYIIEH CHJIbI MHAYKUHUHU OT CKOPOCTHM HW3MEHEHUsS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHne MarHuTHOTO TOJIs1 KaTYLIIKH C TOKOM.

HccnenoBanue 1eiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHbsle KOJ1eO0AHUA

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUYECKHE Koyiebanus. ['apMoHnYecke KojaeOaHwMs.
[lepuon, yactora, amrmnutyaa u (asza konedanuit. [IpykMHHBINA MasTHUK. MaTeMaTH4YeCKHI MasTHUK.
YpaBHeHue rapMoHnYecKuX Konebanuii. [IpeBpamienre sHEpTUN IPY TAPMOHHYECKUX KOJICOAHHUSX.

KoneGartenbupiit  koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KoJeOaHUs B  HJICATHHOM
K0JICOATETbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKHMMHU M 3JICKTPOMAarHUTHBIMU KOJICOAHUSMHU.
®opmyna Tomcona. 3aKkoH cOXpaHEHHsI SHEPTUU B HIeaIbHOM KOJIeOaTeIbHOM KOHTYpE.

[lpencraBienne o 3aryxarommx KojeOaHWsIX. BBIHYXIEHHBIE MeXaHWYecKHe KoJaeOaHMs.
Pe3onanc. BeiHyKI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CHHyCOMJAIBbHBI MEpPEeMEHHbI TOK. MOIIHOCTh MEPEMEHHOro TOKa.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA Y HAIPSKEHUS.

Tpanchopmarop. IlpousBoacTtBo, mnepenaya U MHOTpPEOJIEHHE DIEKTPUYECKONM SHEPTUU.
OKOJIOTUYECKME PHUCKM TpU  IPOU3BOJACTBE  dieKkTpodHepruu. KynbTypa  mcnosb3oBaHus
AIIEKTPOIHEPTUU B NTOBCEIHEBHOM JKU3HU.

TexHuueckue ycTpoMcCTBa M NPAKTHUECKOE NPUMEHEHHUE: JJIEKTPUYECKUM 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKa, TMHUHU AJIEKTponepeay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KojedaTenbHOW CHUCTeMbl (NIPYXUHHBIA WJIM MaTeMaTHUYeCKUi
MasITHHK).

HabGmronenue 3aryxarommx KojgeOaHuid.

HccnenoBaHue CBONCTB BIHYXICHHBIX KOJIeOaHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMMsl — (3aBUCHMOCTH ~ CHJIBI  TOKa W HAmpsDKEHUsS  OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mnocienoBaTeNbHOM COEIMHEHUU PEe3UCTOpa, KaTyIIKW HWHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mosienb TUHUY 3IIEKTpoIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCHMOCTH TEPUOAA MallbIX KOJEOAaHWW rpy3a Ha HUTH OT JIJMHBI HUTU U
Macchl Ipy3a.

HccenenoBanue mMepeMEeHHOIO TOKa B LEMU M3 MOCIEAOBATENIBHO COCIMHEHHBIX KOHJEHCATOPA,
KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 80JIHbL

MexaHuueckrue BOJIHBI, yciaoBHs pacnpocTpaHeHus. Ilepumon. CKoOpocTh pacnpoCTpaHEHUs U
JuiMHa BOJHBL. [lomepeunble u mponaonbHblEe BOJMHBL. WHTepdepeHus u AUPpaKius MeXaHUYECKHX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



ONEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHS M3JIYyUY€HUsI DJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanus BektopoB E, B, V B anektpomarnutHoil BosiHe. CBOICTBAa 3JE€KTPOMArHUTHBIX BOJIH:
OTpaXKeHUe, IIPEIOMIICHUE, noJisipu3anus, Tudpakuus, UHTEpEepeHIIHS. CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3;1eKTpOMarHUTHBIX BOJH. [IpuMeHeHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBuIeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAtOIIEH Cpeibl.

TexHuueckne yCTpONCTBA U MPAKTHYECKOE IPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE U MEAMLIMHE, pajap, paJuoNpuEMHIK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-nieup.

Llemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus U NpeaoMIICHHUSI MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/IOM ¥ 9aCTOTOM KOJeOaHUiA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHHE, MOJIspU3alus,
mudpaknus, THTEpdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpssMonuHelHOE pacpoCTpaHEHHUE CBETA B OAHOPOIHOM cpene. JIyu
cBera. TOYeUyHbI UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHbI OTpakeHus cBeta. [locTpoenne n300paxeHuil B MIIOCKOM 3epKale.

[Tpenomnenue cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIM MOKa3aTellb MPETOMIICHHUS.
ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpeenbHblil yroi IOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CiioxkHbli cocTaB 6enoro cera. L[ser.

Cobupatomue u paccenBaroniye JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOSHHE M ONTHYECKas
cuiia ToHKoHM JuH3bL. [TocTpoeHne u3o0pakeHuil B coOMparoImux 1 paccenBaromux JnH3ax. Popmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, TaBaeMOoe JTHH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. MaTepdepennns cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOIIOICHUS
MaKCUMyMOB M MHHHMYMOB B HHTEP(PEPEHIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxmus ceera. JudpakunonHas pemérka. YciaoBue HaOMIOACHHS TIABHBIX MaKCHMYMOB
IPU NMaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLIUOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuueckue YCTpPOHCTBA M MPAKTUYECKOE NPUMEHEHHE: OuKM, Jiyna, (oToammapar,
MPOEKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(PpPAKIMOHHAs perérka,
MOJISIPOU .

Jlemoncmpayuu

[TpstmonuHeHOE pacipocTpaHeHHe, OTpakeHUE U MpeoMieHne cBera. Onruyeckrue npuOopsl.

ITonmHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Mopnenu MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIium crera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TomydyeHue cnekTpa ¢ MOMOIBI0 TU(PPAKITMOHHON PEIIETKH.

Habmionenue nosisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue nokasaress nIpeJoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

Habmronenue aucnepcuu cBera.



Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

I'paHunubl OPUMEHUMOCTH KJIACCUYECKON MexaHuku. llocTynarel cHenuaibHOW —TEOpHUH
OTHOCUTEIILHOCTH: WHBAPUAHTHOCTh MOJYJISi CKOPOCTH CBETa B BaKyyMe, IPUHIIAIT OTHOCHUTEIHLHOCTH
OWHIITENHA.

OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH U COKPAIIICHUE JITHHBI.

DHeprus v UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SHEPTHUEH U UMITYJIHCOM PEIISITUBUCTCKOMN YaCTHUIIBI. DHEPTHUS TTOKOS.

Pazgen 7. KBantoBasi ¢pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. @opmyna [lmanka cBA3u dHEpPruM (POTOHA C €ro YaCTOTOW. DHEPrus W HMIYJIbC
doroHa.

OtkpeiTue U uccinenosanne Gororpdexra. Onbitel A. I'. CroneroBa. 3akoHbl GoTodPdekTa.
VYpaBuenue DitHmreliHa g Gororddexra. «KpacHas rpanumna» Gororddexra.

JaBnerune cera. OnbiThl [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHuueckue ycTpOWCTBa U MpPaKTHUYECKOE MpHUMEHeHue: (OoTodneMeHT, (HOTOJATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®DotodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pezepdopna mo paccessuuro o -yactuil. [ImanerapHas mMonenb
atoma. [loctynarer bopa. M3imydenue u nornomenne GOTOHOB MPH MEPEXO0/IE aTOMa C OJHOTO YPOBHS
9HEpruu Ha Apyroi. Buasl cnektpos. CrieKTp ypOBHEH SHEPrUHU aTOMa BOJOPOA.

BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoins. KopnyckyispHO-BOJIHOBOM Ayanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHHuuyeckue ycTpoicTBa U MPAKTHUECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOIT),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnroneHue nuHeyaThIX CEKTPOB U3TyYEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HabGmronenue nuHeivyaToro crexkrpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTb CTPOEHHs Anpa. OTKpbITHE pPaJIAOAKTHBHOCTH.
OmnbiThl Pezepdopaa no onpeeneHuio cocTaBa panoakTUBHOTO u3mydeHus. CBoiicTBa anbga-, 6era-,
ramMmma-u3Jly4eHus. BiusHue painoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpbiTHEe TIpoTOHa W HeiTpoHa. Hykionnas monens siapa Ieitzenbepra—lBanenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DNeKTpOHHBIH W TO3UTPOHHBIA OeTa-pacmaj. ['amma-usznydenue. 3aKkoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakunu. [lenenue u CUHTE3 SOED.

SAnepusiii peaktop. TepmosaepHsiit cuHTe3. [IpobiemMbl U MEPCHIEKTUBBI AJEPHON SHEPTETUKH.
DKOJOTUYECKHE ACTIEKTHI AI€PHON SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOJEHHUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCcTHUII.

OyHnaMeHTaIbHBIE B3auMoAecTBUA. EAMHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHuueckne yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SICpHBIN peakTop, aToMHasi bomoOa.



Jlemoncmpayuu

CUY€TunK HOHMU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Otansl pa3BUTHs acTpoHOMUHU. [IpuKinanHOe 1 MUPOBO33pEHYECKOE 3HAYECHUE ACTPOHOMUMU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUANMOE JBI)KEHUE.

Conneynas cucrtema.

Connue. ConneuHass akTUBHOCTh. McTounuk sHeprun ConHua u 3BE31. 3BE3/bI, UX OCHOBHbBIE
XapakTepUCTUKU. JluarpamMma  «CHEKTpPaJbHBIA  KIACC — CBETUMOCTb». 3BE3Abl  TJIABHOU
[I0CJIE0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) JJIs 3BE3]1 [J1aBHOW MOCJIE10BATEILHOCTH.
Buyrpennee crpoenue 3B€31. COBpeMEHHBIE IPEACTABICHUS O MTPOUCX0XKICHUH U 3BoItonnu ConHia
Y 3BE3/1. DTallbl )KU3HU 3BE3].

Mineunsii I[lyts — nama [Manaktuka. Ilonoxenne u nuwxkenue ConHua B [Nanmaktuke. Turbl
rajakTuk. Paguoranaktuku v kBazapbl. YEpHbIE ABIPHI B sApax TAAKTHK.

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus bonbiioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonennss HeBOOPYKEHHBIM TIJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUH ISt
OTpe/eNIeHUs] TOJOXKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢u3uku M acTpoHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIUATBHON U STHYECKOU
cepax NeATeNbHOCTH YEJIOBEKa, pOJib U MECTO (M3UKM M ACTPOHOMHH B COBPEMEHHOW Hay4HOMU
KapTHHE MHpa, poiib (GU3NUECKO Teopuu B (POPMHUPOBAHUU MPEACTABICHUN O (PU3HUECKON KapTHHE
MUpa, MeCTO (U3MYecKoW KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAayYHbIX
IIPEJICTaBICHUN O IPUPOJE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku Oa3oBoro ypoBHS B 11 Kiacce oOCyIIecTBIseTCs C  Y4ETOM
COJIepKaTeNIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpapuu u
TEXHOJIOTHH.

Meoicnpeomemnule nonamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHHE,
Hay4HbIM (akT, rumnoresa, (Qu3MuUecKas BeJIMYMHA, 3aKOH, TeOpus, HaOIIOJEHUE, SKCIEPHUMEHT,
MOJICJINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJECTBO, BEKTOPHI U MX MPOEKLIUU
Ha OCH KOOPJMHAT, CI0KEHHUE BEKTOPOB, IPOU3BOIHBIC 3JI€MEHTAPHBIX (DYHKIMHA, PU3HAKU 11010015
TPEYTroJIbHUKOB, ONpe/IeIeHHE MIOaAN IUIOCKUX GUryp u o0béma Ted.

buonoeusn: >nextpudeckue sBIEHUS B KXUBOW MpUpoJe, KojeOaTenbHbIe IBMKEHUS B YKHUBOU
MPUPOJIE, ONITUYECKHE SIBICHUS B KUBOU MPUPO/IE, AEUCTBUE PalMalliU HA )KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIIIMYECKAsl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eoepaghus: marHuTHBIE TMONIOCA 3€MIIM, 3aJIeKM MArHUTHBIX pyA, (OTOChEMKA 3eMHOU
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSCCHUI.

Texunonozus: JVMHUM DJIEKTPOINEpENad, TE€HEpaTop IEPEMEHHOIO TOKA, 3JIEKTPOJBHUIaTElNb,
WHIYKIIMOHHAsI TIe4b, pajap, paauoONpuéMHUK, TeEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITUKA, COJIHEYHas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
OcBoenue yueOHoro npeamera «Pu3nka» Ha ypoBHE cpeHEro odiero oopaszonanus (6a30BbIit
YPOBEHb) JOJDKHO 00ECHeUuTh JOCTHKEHHE CIEAYIOIIMX JIMYHOCTHBIX, METallPpeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pE3yJabTaThl OCBOEHHsI yueOHOro mnpenmera «®Du3nKa» JOJDKHBI OTPaXKaTh
TFOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
NO3UIUEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMM, MO3UTHUBHBIX BHYTPEHHMX YOEXKIECHUH,
COOTBETCTBYIOIMX TPAJAULUOHHBIM IIEHHOCTSAM POCCUICKOro OOILECTBa, pacIIMpEHUE >KU3HEHHOI'O
ONbITAa U ONBITA JEATEIBHOCTU B IPOLECCE pEaIU3allMyd OCHOBHBIX HANpaBICHUN BOCHUTATEIbHON
NeSITEIbHOCTH, B TOM YHUCIIE B YACTH:
IrPaKIAHCKOI0 BOCIIMTAHMSA:
— c(OpMUPOBAHHOCTb  IPAXKJAHCKOW MO3MLMU  OOYyYalooLerocss Kak aKTMBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;
—> TNPUHATHE TPAJULUOHHBIX OOIIEYEIIOBEYECKMX TI'yMAHUCTUYECKUX M JIEMOKPaTHYECKUX
IICHHOCTEIA;
— TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HMHTEpPECax Tpa)<IaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3alliy;
— yMEHHE B3aUMOJIEHCTBOBAaTh C COLMUAIbHBIMU HHCTUTYTaMM B COOTBETCTBUM C HX
(GYHKLUSAMU ¥ Ha3HAUEHUEM;
— TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN AESITEIbHOCTH;
NATPHOTHYECKOT0 BOCIIUTAHUSA:
—  ¢(hopMUPOBAHHOCTH POCCUICKON I'pakJaHCKON UICHTUYHOCTH, TATPHOTH3MA;
— 1IEHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSAM POCCHMCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
—  ¢(hopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHMS,
— CIIOCOOHOCTbH OLIEHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEILHOCTH YYEHOTO;
— OCO3HaHHUE JIMYHOTO BKJIa/1a B TIOCTPOECHUE YCTOHYHUBOTO Oy IyIIIero;
ICTETHYECKOr0 BOCIUTAHUSA ICTETUUECKOE OTHOLIEHHE K MHpPY, BKIIOYAas JCTETHKY HAy4dyHOTO
TBOPUYECTBA, IPUCYILIETO PUZNYECKON HayKe;
TPYAOBOI0 BOCIIMTAHMSA:
— HHTepec K pa3Iu4HbIM chepaM NpoPecCUOHANbHON JEATENIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (u3MKOM M TEXHUKOH, yMEHHME COBepIlaTh OCO3HaHHBIM BbIOOp Oynymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IJIaHbI;
— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3oBaHWIO B 00jacTH (PU3MKU Ha
MPOTSKEHUH BCEU KU3HU;
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
— CcpOpPMUPOBAHHOCTh HIKOJIOTMUYECKON KYJIbTYpPhl, OCO3HAaHUE TIJIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;
— IUIAHUPOBAHME U OCYIIECTBIICHUE IEHCTBUI B OKPYXKAIOLIEH Cpeie Ha OCHOBE 3HAHMSI L€l
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
—> pacuIMpeHue OmbITa JEATEIbHOCTH SKOJOTMYECKOW HaNpaBlI€HHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;
HeHHOCTH HAYYHOI'0 NO3HAHHUSA:
—  ¢(hOpMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢u3nUecKoil HayKu;
— OCO3HaHUE LIEHHOCTH HAy4HOH JesTeIbHOCTH, TOTOBHOCTh B IpOLiecCce M3Y4EeHUs (U3UKU
OCYILECTBIISATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.



METANPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBrble Jornyeckue 1eHCTBHUA:

—> CaMOCTOSITENIBHO  (hOPMYJIMPOBAaTh M  aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

—> ONPEIEIIATH LEIH IEATENbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS;

— BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

— pa3palaThIBaTh IUJIaH peLICHUS MPOOJIeMbl ¢ YUETOM aHATN3a UMEIOLIMXCA MaTepPUaIbHBIX U
HEMaTepHUalbHBIX PECYPCOB;

—> BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHMBATb COOTBETCTBHE pE3YyJbTaTOB LIEJM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

— KOOpJIUHUPOBATh M BBHINOJHATH pabOTy B YCIOBHSIX pPEAIbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

— pa3BHUBATh KPEATUBHOE MBIIIJIEHUE [IPU PELICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble nccienoBareibckne 1eiCTBUSA:

— BIIAIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHU U METOAaMU (PU3HUECKON HAYKU;

— BIIAJIETh HAaBBIKAMU Y4€OHO-HCCIIEIOBATENbCKOM U IPOEKTHOM JEATENbHOCTH B 00IacTu
(¢u3MKH, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IIOMCKY METOJOB pELIEHUs 3aaay
buznYecKoro coaepxKaHus, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

—> BIAJAETh BHUJAMU JEATEIIBHOCTH [0 IOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
IpeoOpa3oBaHNI0 U MPUMEHEHUIO B PA3IMYHbIX Y4E€OHBIX CUTYyallUsX, B TOM YHUCIIE NPH CO3JAHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

— BBISBJIATh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJU3UpOBATh 3aJ1ady, BbIABUraTh FUIIOTE3Y
e€ pellleHus, HAXOIUTh apryMEHTBI /IS I0Ka3aTeIbCTBA CBOMX YTBEP:)KJIEHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU PELLICHHUS;

— aHAJIM3UPOBAThH MOJTYYEHHBIE B XOJE PELIECHUS 3a/Jaydl Pe3yJbTaThl, KPUTUYECKU OLEHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

— CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIbHOM /EATENIBHOCTH, B TOM
qucie IPU U3y4eHUH (PU3HKH;

— J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

— YMETb NIEPEHOCUTH 3HaHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITEIbHOCTH;

— yMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX o0JacTeil;

— BBIIBUTaTh HOBBIE UJEH, IPEUIaraTh OPUTHHAIBHBIE TIOJXO0/bI U PELICHMUS;

— CTaBUTb NPOOIEMBI U 33J]a4H, JOMYCKAIOIIUE aJIbTePHATUBHBIE PELICHNUS.

Pabora ¢ nnopmanmeii:

— BIIAJIETh HaBBIKAMM IMOJIyY€HUs HHPOpMAIUU (PU3MUECKOrO COAEpX aHUs W3 HCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IMOUCK, aHAIN3, CUCTEMaTU3alUI0 U UHTEPIPETALUIO
UH(OPMALIMU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;

— OIIEHUBATh JIOCTOBEPHOCTh UH(OPMAIUY;

— HCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B peleHUuU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3AlMOHHBIX 33Jad C COOJIOJeHHeM TpeOoBaHUM
HPrOHOMUKHU, TEXHUKH 0€30MacHOCTH, TUTHUEHBI, PECYpCcOoCOepeKeHUs, MTPABOBBIX M 3TUYECKUX HOPM,
HOpM UH(POPMAITMOHHOM 0€30MaCHOCTH;

— c03/1aBaTh TEKCThI (PU3NUECKOro COJEepKaHUS B Pa3iIMYHbIX opMaTax ¢ yuéTOM Ha3HAYEHUS
uHpOpMallMl M 1€JIEBOM  ayAUTOpUM, BBIOUpAs ONTHUMaJbHYIO (OpMYy MpEACTaBICHUS U
BU3YaIU3al1H.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

— OCYILIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU NESATEIHHOCTH;

— Pacno3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYyallui U CMATYATh KOH(IIUKTHI,

— pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

— MOHUMATh U UCTIOJIb30BATh MIPEUMYIIIECTBA KOMAHHON M WHAMBHIYaIbHOM padoThI;

— BBIOMpATh TEMAaTHKy M METOAbI COBMECTHBIX NEHCTBUH € y4ETOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;



— [IPUHUMATh LEIU COBMECTHOH JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPJAMHUPOBATH JEHCTBUS
10 €€ JOCTHKEHUIO: COCTABIIATH IIJIaH JEUCTBUM, PACIPENEIATh POJIU C Y4ETOM MHEHUN YYaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

—> OLICHMBATh KaueCTBO CBOETO BKJIaJa U KaX/I0r0 Y4acTHHKA KOMaH/bl B OOLIUI pe3yabTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

—> [pe/jaratb HOBBIE IIPOEKThI, OLIEHUBAaTh WJEU C IIO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

—> OCYILIECTBIISATh MO3UTUBHOE CTPATETNYECKOE MOBEACHHUE B PA3JIMYHBIX CUTyalUsX, IPOSBIAThH
TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

—> CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIBHYIO JEATENIbHOCTh B 00JacTé (U3MKA U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 33/1aUH;

—> CAMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHHUsS PacuyE€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHHS IPAKTUUECKOM pabOoThI ¢ yUETOM MMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIOYTEHU;

— J1aBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

— pacuupsaTh paMKH y4eOHOTO0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

— JleNaTh OCO3HAHHBIA BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

—> OIICHUBATh MPUOOPETEHHBIN OMBIT;

— c1oco0CcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIIMU B 007acTU (PU3UKU, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

—> J1aBaThb OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

—> BJIaJIETh HaBbIKAMU TO3HABATEIHHON pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX NEUCTBUU U
MBICITUTENIBHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

— UCIOJIb30BaTh MPUEMBI peuIeKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIIECHUS;

—> YMETb OLICHUBAaTh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PEIICHNUS 10 UX CHWKEHUIO;

— MPUHUMATh MOTUBBI U pTyMEHTHI IPYTUX MPU aHAIU3€ PE3YyIbTaTOB JESITEIbHOCTH;

— MPUHUMATH ce0sl, TOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

— MPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX IIPU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;

— MpHU3HaBaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH.

B mnpomecce nocTukeHHs JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbl MO (usuke s
YPOBHsI cpenHero oOmero o0Opa3oBaHUs y OOYYalOIIUXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJJIEKT, MPEANoaralonuil ChpopMUPOBaHHOCTD:

— CaMOCO3HaHU$, BKJIIOYAIOLIETO CIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e€;

— CaMOpEryJIpOBaHus, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE TOBEJECHHE, CIIOCOOHOCTH AJaNTHPOBATHCA K 3MOIMOHAIBHBIM HM3MEHEHUSM U TPOSIBIISATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

—> BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOMIEH CTPEMJIEHUE K JOCTWKEHUIO LEIM M YCIEXY,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/SI U3 CBOUX BO3MOXKHOCTEH;

— OMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh IOHMUMAaTh 5SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

— COLMAIBHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peIiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny o0ywenus B 10 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



— JEMOHCTPHUPOBATh Ha TpUMepax pojb MU MecTo (U3UKU B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKM U TEXHOJIOTMH, B IIPAKTUYECKOMN
IeSITEIILHOCTH JTIOACH;

— YYHUTHIBaTh IPAHUIBI IPUMEHEHHS M3yYCHHBIX (PU3UYECKHX MOJENei: MaTepuaabHas TOYKa,
MHEepLHaIbHas cucTeMa 0TCUYETa, aOCOMOTHO TBEPIOE TEINO, UACATBHBIN Ta3, MOJEIN CTPOCHUS Ta30B,
XKHUJIKOCTEW U TBEPMBIX TEJI, TOUCUHBIN IEKTPUUECKHUH 3apsia MU pelieHnn (GU3NIECKHX 33/1a4;

— pacno3HaBaTh (U3MYECKUE SIBJICHUS (IPOLIECChl) M OOBSCHATH HUX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOpUU CTPOCHHs BEIIECTBA U JJIEKTPOJUHAMUKH:
PaBHOMEPHOE M PaBHOYCKOPEHHOE IMPSIMOJUHENHOE BUKEHUE, CBOOOAHOE IMaJ€HUE Tell, JBH)KEHUE
M0 OKPY)XHOCTH, WHEpLHUA, B3auMojeucTBue Ted, Auddysus, OpOyHOBCKOE ABUKEHHE, CTPOCHHUE
KHUJIKOCTeW M TBEPABIX TN, M3MEHEHHE OO0bEMa TN NMPU HArpeBaHUU (OXJIAXKIEHUH), TEIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJIEHCAllUs, [JIaBJIEHNEe, KPUCTAJUIM3alus, KUIIEHUE, BIAXKHOCTh BO3yXa,
NOBBILICHUE JIABJICHMS ra3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIY NapameTpaMu
COCTOSIHMS T'a3a B U30IPOLIECCAX, MIEKTPU3aLHUs TEJ, B3aUMOJCHCTBUE 3aps/I0B;

—> OIMCHIBATh MEXAHMYECKOE JBI)KEHUE, UCIIONB3Ys (pU3MUecKre BETUUNHBIL: KOOPAUHATA, MTYTh,
nepeMelIeHle, CKOpOCTb, YCKOpPEHHE, Macca Tela, Cujla, MUMIIYJIbC Teja, KUHETHYecKas JSHEeprus,
NOTEHLIMAJbHAs DJHEpPrusi, MexaHudeckas paboTa, MexaHHMYecKas MOIIHOCTh;, TMpPU OMHCAHUU
NPaBWIBHO TPAKTOBATh (PM3NYECKUU CMBICI HMCIOJIB3YEMBIX BEJIMYWH, UX O0O3HAYCHUS M CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBA3BIBAIOLINE NAaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEINYUHAMM;

—> ONUCHIBATh H3YYEHHbIE TEIJIOBbIE CBOMCTBA TE€l1 M TEIUIOBBIE SIBICHUS, HCIOJb3Ys
(du3nyecKkue BEITMUYMHBI: JaBICHHUE Ira3a, TEMIIepaTypa, CPEAHss KUHETUYECKasi SHEPrus Xa0TUYECKOTo
JBUKEHUSI MOJIEKYN, CPEJHEKBAApaTUYHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSS
3Heprus, padboTa raza, KOXQQHUIMEHT IOJIE3HOTO ACWCTBUS TEIUIOBOTO IBUTATENs; MPU OMUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3MUECKUU CMBICT HCIOIB3YEMBIX BEIMYHH, UX O003HAUYCHUS U EIUHUIIB,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTHMH BEITHYHMHAM;

—> ONMCBIBATh M3YUEHHBIE JIIEKTPUYECKHE CBOMCTBA BELIECTBA M DIIEKTPUYECKHUE SIBICHUS
(mporecchbl), MCMONB3Yst (PU3NYECKHE BEIUYMHBL DJICKTPUYECKUH 3apsi, SJEKTpUYEecKoe IoJe,
HaNpsDKEHHOCTD TMOJIs, MOTEHIMaN, Pa3HOCTh MMOTEHIUAJIOB; MPH OMNHMCAHUU IMPaBWIBHO TPAKTOBATH
(Gu3uuecKnil CMBICI HCIOIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €JUHMUIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMYNHAMU;

— aHaMU3UpoBaTh (U3NYECKHE TPOLECChl M SBJICHUS, HCHOJIb3yd (U3NYECKHUE 3aKOHBI U
OpUHIMILL: 3aKoH BcemupHoro tsrotenus, |, Il u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHMYECKON SHEPIruM, 3aKOH COXPAHEHMs] HMMITYJIbCA, MPUHIMII CYNEpPHO3ULUU CHJI, HPUHLHUI
pPaBHOIIPABUSl HHEPLUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETUYECKYI0 TEOPHUI0 CTPOCHMS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW IHEPIHH TEIIOBOTO JBUKEHHS MOJIEKYII C
abCOJIIOTHOW TeMIlepaTypoi, MepBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsaa, 3akoH KynoHa, npu 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €F0 MAaTEMaTUYECKOE
BbIpa)KEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

— 0OBACHATH OCHOBHbIE NMPUHIUIBI AEHCTBHUS MAalllUH, MPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BaHMS B TIOBCETHEBHOM KU3HU;

— BBINOJIHATh OKCHEPUMEHTHI 1O MCCIEJOBAHUIO (PU3MUECKUX SIBIEHHUM M MPOIECCOB C
UCTIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUH, MpH 3TOM (popMynupoBaTh npobdiiemy/3anady u
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TPEIJIOKEHHOTO O0OpYIOBaHMUS,
IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

— OCYUIECTBJIATh MPSMbIE U KOCBEHHbIE U3MEpPEHUsI (PU3NUECKUX BEJIUYMH, IIPU 3TOM BBIOMPATh
ONTUMAJIBHBIA CMOCOO H3MEpPEeHHs M MHCIOIb30BaTh M3BECTHBIE METOJbl OIEHKH IOTrPEIIHOCTEH
WU3MEPEHHUI;

— UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (PM3NYECKMMH BEIMYMHAMU C UCIOJIb30BAHUEM MPSIMbIX
U3MEPEeHUH, MpH STOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh pPE3YyJibTaThl MOTYyYCHHOMH
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BUAE TaONHIl U TrpadHKOB, JIejaTh BBIBOABI MO pe3ylbTaTaM
UCCIIEIOBAHMSI;

— coOmroaTh paBuia 6€30MacHOro Tpy/Aa MPH MPOBEIECHNUN UCCIEA0OBaHUHN B paMKax ydeOHOTO
JKCIIEPUMEHTa, Yy4eOHO-HCCIEA0BATENbCKOM W MPOEKTHOM JEeSTeNbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYA0BAHMS;



— pemrath pacuéTHBIC 33Ja4 C SIBHO 3a/laHHON (PM3MUECKOW MOEINbIO, UCHOIb3Ys (PU3UUYECKHEe
3aKOHBI M MIPUHIIMIIBL, HA OCHOBE aHAJIM3a yCJIOBUS 3aJ1a4d BHIOUPATh (PU3HUECKYIO MOEIH, BBIICIATh
¢u3nyeckue BeIUYUMHBI M (OPMYJbl, HEOOXOAUMBIE Ui €€ pELIeHUs, NPOBOAUTH PACUETHl U
OLICHUBATh PEATbHOCTH MOJIyYEHHOTO 3HAYeHUS (PU3UUECKON BETMYUHEI;

—> pelllaTh KadeCTBEHHBbIE 3aJaud: BBICTPAUBATH JIOTMYECKH HEINPOTUBOPEUYMBYIO LEMOYKY
paccyXKIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

— UCIOJIb30BaTh NIPU pEIIeHUH y4eOHBIX 3aJjauy COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTUU
JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALlMN U MPEACTaBICHUS y4eOHOM U HayYHO-TIOMYJISIPHOM
UHpOpPMAaLIUY, TOTYYCHHOW W3 pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH MOIY4aeMYIO
uHpopmaruio;

— IPUBOJUTH TPHUMEPH BKJIAZa POCCUHCKHUX U 3apyOCKHBIX YUEHBIX-(H3MKOB B Ppa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUA O (U3UKE B ITOBCEIHEBHOMN >KMU3HU AJIs 0OecredeHus
0e30I1acCHOCTH NpU OOpallleHuH ¢ NpUOOpaMH M TEXHUYECKMMHU YCTPOMCTBAMHM, Ui COXPAHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUECKOT0 MOBECHUS B OKPYKAIOILEH Cpele;

— paboTaTh B IPYIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh PaboTy
IPYIIIbI, pallMOHAIBHO paclpeseNniaTh 00A3aHHOCTU U IJIAHUPOBATh JAEATENbHOCTh B HECTaHIAPTHBIX
CUTyallusiX, aJEKBaTHO OLICHMBATb BKJIAJ KaXJOro0 U3 YYaCTHUKOB TpPYIIbl B pEIICHUE
paccMaTpuBaeMOi POOIIEMBI.

K xonmy oOyuenuss B 11 kJacce mpeaMeTHBIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:

— JIEMOHCTPHPOBATh Ha TpUMeEpax pojb U MecTo (U3MKH B (POPMHUPOBAHUHM COBPEMEHHOMH
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHHKUM W TEXHOJIOTMM, B IPAKTUYECKOH
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

—> YYUTHIBaTh TPAHHUIBl TMPUMEHEHHsS HW3YYEHHBIX (U3NYECKHX MOJENEH: TOYCUHBIN
AIIEKTPUYECKUI 3apsill, JIyd CBETa, TOUECUHBIM HCTOYHUK CBETA, siIEpHAs MOJENb aToMma, HYKJIOHHas
MO/IeJIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NYEeCcKHX 3a/1a4;

—> pacrio3HaBaTh (PU3NUYECKHE SBJICHHS (MPOIECChl) M OOBICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN M KBAaHTOBOW (DUM3MKM: 3JIEKTpUUYECKas MNPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBHE MAarHUTOB, IEKTPOMArHUTHAasE MHIYKIIMS,
JEHCTBUE MAarHUTHOTO TOJS HA IMPOBOJHMK C TOKOM M JABIKYIUMKCS 3apsAll, JIEKTPOMarHUTHBIE
KojeOaHusT W BOJHBIL, MPSAMOJMHEHHOE PpacHpOCTPAaHEHUE CBETa, OTpPa)XKEHHE, MPEIOMIICHHE,
uHTephepeHIys, Tudpakuus U MOIIpU3alMs CBETa, AUCIEPCUsl CBeTa, (POTOINEKTPUUECKUN IPPEeKT
(potorddexT), cBeTOBOE MaBIEHWE, BO3HUKHOBEHHME JIMHEHMYATOro CIEKTpa aromMa BOJOpOja,
€CTECTBEHHAsl U UCKYCCTBEHHAs paAMOAKTHBHOCTD;

—> ONHCHIBaTh H3YYECHHbIE CBOWCTBAa BeUIECTBAa (DJIEKTPUUYECKHE, MarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO TPOBOJAMMOCTH PA3JIMYHBIX Cpell) U DJIEKTPOMArHWTHBIE SIBIEHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3MUECKUE BENWYHMHBL: JIEKTPUUECKUI 3apsijl, CHiIa TOKA, HJIEKTPUYECKOE HAMpsIKEHHUE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, JJIEKTPOJABIKYIIAs CHja, paboTa TOKa,
WHAYKIIMS MarHUTHOTO mouid, cuina Amrepa, cwia JIopeHna, MHIYKTMBHOCTb KaTYIIKH, SHEprus
AIIEKTPUYECKOTO M MArHUTHOTO MOJIeH, MepUOA M YacToTa KojiebaHHil B KojeOaTelbHOM KOHTYPE,
3aps M cuJa TOKa B TPOIECCe TapMOHMYECKHMX DJIEKTPOMAarHUTHBIX KojeOaHuil, (oxkycHoe
paccTosiHUE U ONTHYEcKas Cuia JIMH3BL, MPU ONUCAHUM MPABWIBHO TPAKTOBATH (PU3WYECKUN CMBICI
UCTIOJIb3yeMbIX BEIMYMH, UX 0003HAYECHUS U €IWHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOLINE JAHHYIO
bu3nYECKyI0 BEIMYMHY C APYTUMU BEIUYUHAMU;

—> OIUCHIBATh U3YYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCH, UCTIONb3YS (PU3NYECKHE BETMYUHBIL:
CKOpPOCTh 3JIEKTPOMArHWTHBIX BOJH, /UIMHA BOJHBI M YacTOTa CBETA, SHEPrUs U UMIYJIbC (POTOHA,
nepuoj, TMojypacrajga, SHEeprus CBSI3M aTOMHBIX sIep, NpPU OMNHMCAHWU MPaBWIBHO TPAaKTOBATh
(¢u3nUecKuil CMBICI HCIOIB3YEMbIX BEIMYMH, MX 0003HAUCHHs M E€IWHUIIBI, YKa3bIBaThb (POPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3UUECKYIO BEIMYMHY C JPYITMMU BEIMYMHAMHM, BBIUUCIATH 3HA4YEHUE
(bU3HYECKON BETUYMHBL;

— aHANM3UpOBaTh (PU3NYECKHE IPOLECCHl M SBJICHUS, HCHOIb3yd (U3NYECKHUE 3aKOHbI U
IPUHLIMINGL: 3aKOH OMa, 3aKOHBI ITOCJIEJOBATEIBLHOIO M MAPAJUIENBHOIO COCIUHEHUS IIPOBOJHUKOB,
3akoH  J[xoyns—JIeHnma, 3aKkOH  DJIGKTPOMAarHUTHOM  MHIAYKLUU, 3aKOH  IPSAMOJIUHEHHOIO



pacmpoCTpaHEHHUs] CBETa, 3aKOHBI OTPAXKCHHsI CBETa, 3aKOHBI TPEJIOMIICHUS CBETa, YpaBHECHHE
OiHmTeHa 1 GoTodpdekrra, 3aKOH COXpaHEHHUS IHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH
COXpaHEHHsI JEKTPUUECKOTO 3apsijia, 3aKOH COXpPAaHEHHsT MAacCOBOTO YHMCIIA, MOCTynaTsl bopa, 3akoH
paZMoOaKTUBHOIO paclaja, MpUd ITOM pa3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHUS (TPAHUIIBI, 00JIACTH ) IPUMEHHUMOCTH;

— ONpENENATh HalpaBlieHUe BEKTOpa UHAYKIIMA MarHUTHOTO IOJI IPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cunel JlopeHia;

—> CTPOUTH U OIIUCHIBATh N300paKeHNE, CO3AaBAEMOE INIOCKUM 3€pKajIOM, TOHKOW JIMH30M;

— BBINIOJIHATh JKCIEPUMEHTHl MO HCCIEAOBaHUI0 (DU3MUECKUX SIBJICHUH M MPOLIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM: MPH 3TOM (OpMYyIUpOBaTh MpodieMy/3agady u
TUIOTE3y Yy4eOHOro OJKCIePUMEHTa, COOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OPYIOBAHMUS,
MPOBOAMTD ONBIT U POPMYITUPOBATH BHIBOIBI;

—> OCYIIECTBIISATH MPSIMbIE M KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEJIMYUH, IIPU STOM BHIOMPATh
ONTUMAIILHBIA CMOCOO M3MEPEeHHsT M HCIONb30BaTh M3BECTHBIE METOJbI OICHKH IOTPEIIHOCTEH
U3MEPEHU;

— UCCIIEIOBATh 3aBHUCUMOCTH (DM3NYECKUX BEIMYHMH C HCIOJIB30BAaHUEM IPSIMBIX HW3MEPECHUI:
OpU 3TOM KOHCTPYHPOBATHh YCTAaHOBKY, ()MKCHPOBATh pE3yJbTaThl TOIYYEHHOW 3aBHCHMOCTH
bu3nYeCKUX BEWYHMH B BUJIE TaOIUI] U rpa)uKOB, JeNaTh BHIBOBI [0 PE3yIbTaTaM UCCIIEOBAHMUS,

— col0uo1aTh npaswiia 0€30MacHOro TPyAa MPU MPOBEACHUH HCCIEIOBAHNI B paMKaxX yaeOHOTO
IKCIIEPUMEHTa, Y4eOHO-HUCCIIEOBATEILCKOM W  TMPOEKTHOW JIEATENFHOCTH C  HCIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMUS;

— pemrath pacuéTHBIE 33Ja9 C SIBHO 3alaHHON (PU3MUECKOW MOJAEIBIO, UCTIONB3Ys (PU3HMUECKue
3aKOHBI M TIPUHIIMIIBL, HA OCHOBE aHAJIM3a yCJIOBHUS 33[1a4i BEIOMPATh (PU3HUECKYI0 MOJETH, BBIIEIAThH
dbusnueckue BENIUYUHBI U (QOPMYIbI, HEOOXOAUMBbIC AN €€ pelIeHUs, MPOBOAUTH PACUYETHI U
OLICHUBATh PEATLHOCTH MOJTyYEHHOTO 3HAYCHUS (PU3UUECKON BETMYMHEI;

—> peliaTh KauecTBEHHBIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUHBYIO IIEMIOUYKY
paccyXIeHHUI ¢ ONOpOoii Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

— UCTIOJIF30BaTh MPH pPEIICHUH y4eOHBIX 3a7ad COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU
JUTSL TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIMN U MPECTaBICHUs YUeOHOW M HAYYHO-MOMYIISIPHOI
UHPOpPMALIUY, TIOTYYCHHOW W3 pa3iMYHBIX MUCTOYHHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOIYyYaeMYIO
UHPOPMALIUIO;

— OOBSCHATH TPHHIIUAIBI JICHCTBUS MAIWH, MPUOOPOB U TEXHUYCCKUX YCTPOWCTB, Pa3iHyaTh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

— MPUBOJUTH TMPUMEPHI BKJIa/la POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

— UCTIOJIF30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3UKE B IMOBCEIHEBHON JKMU3HU JIJISI 00ECTICUeHUs
0€30MaCHOCTH TIPU OOpAIICeHWH C NPUOOpaMHU W TEXHWYECKHMMH YCTPOWCTBAMHM, IUISI COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpejie;

— paboTaTh B TPYIIE C BBHIIOJHEHHEM Pa3IMYHBIX COLMMAIBHBIX POJICH, IUIAHUPOBATH PabOTY
TPYIIIBI, PAIlHOHAIFHO pacIpeNeNaTh 00S3aHHOCTH W TJIAHWPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallMsX, aJeKBaTHO OIICHMBATh BKIAJ] KaXJOr0 W3 YYaCTHHKOB TPYMIBI B pEIICHUE
paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonmdecTBo yacoB Y
Ne m/m HaumeHnoBaHnue pa3ziesioB U TeM IpOrpaMMbl Beero KOPII;%ZJiII{He Hpi;(;g:f;KHe N —
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa U METOIbl HAYYHOTO [MO3HAHUS 2 ﬁggg?/(;rfeelijasi?fﬁﬂ f41bf72
Hroro no pazgeny 2
Pa3nen 2. MEXAHUKA
2.1 Kunematuka 9) BuGorexa LIOK
2.2 Aunamuia ! httsz,I://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXPAHEHHUS] B MEXAHUKE 6 1 1
Uroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU 9 1
bubmuorexa [JOK
3.2 OCHOBI TEPMOAMHAMHKH 10 1 https://m.eds00.ru/7f41bf72
3.3 ArperatHble cOCTOsIHUS BeliecTBa. DazoBble mepexobl 5
Hroro no paszneny 24
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 DJeKkTpocTaTHKa 10 1 1 bubmmorexa LIOK
4.2 TTOCTOSIHHBIHN >IEKTPUYECKUi TOK. TOKH B Pa3IMUHBIX CPENAX 12 1 1 https://m.edsoo.ru/7f410bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 4
11 KJIACC
KomnnuaectBo yacos HeKTpOHHBE
Ne ni/mm HaumeHnoBanwue pa3fenoB U TeéM MPOrpaMMBbl Beero Koutponereie  Ipaktudeckne DPA3OBATENLHBIE PECYDCHI
paboThI paboThI
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarnuTHO€ noje. DNeKTPOMAarHUTHAs UHTYKLUS 11 1 3 Egg;?ﬁ;;%ii?ﬁﬁ £41c97c
Hroro no pasaeny 11
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Paznen 2. KOJIEBAHUA 1 BOJTHbBI

2.1 MexaHW4YeCKHEe U AJIEKTPOMAarHUTHBIE KOJIeOaHMs 9
2.2 MexaHW4YeCKHUE U AJICKTPOMArHUTHBIE BOJIHBI 5 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcCHOBBI CIELIMATIBHOM TEOPUU OTHOCUTEIBHOCTU 4 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOM ONTUKHU 6
4.2 CrpoeHue aToma 4 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
4.3 AToMHOE 511pO 5
Hroro no pazgeny 15
Pa3nea 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®PU3UKHN
51 DJIeMEHTHI aCTPOHOMHH U aCTPODU3UKH 7 ﬁggi?ﬁ;iii?ﬁn f41c97c
Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubnuotexa [JOK
ol Obobmaiomee nosToperie 4 https://m.edsi.ru/7f4lc97c
Hroro no pazneny 4
PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KonnuectBo yacos
No TeMa Vboka K 0 DIIEKTPOHHBIE
o/n yp Beero OHTPOJIBHBIE paKTU4ecKue 06PA30BATEIHEIE PECYPCHI
paboThI paboThI
1 ®usuka — Hayka o npupone. Hayunsie MeTOAbI TO3HAHUS 1 Bu6mumotexa [JOK
OKPY’KaIOIIEero MUpa https://m.edsoo.ru/ff0c32e2
2 Ponb u mecTo pusuku B hopMHpOBaHUM COBPEMEHHON HAyYHOM 1 bubmuorexa [JOK
KapTUHBI MUPA, B TPAKTUUECKOM JICSITEITBHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
3 Mexauunueckoe asmxenne. OTHOCUTEILHOCTh MEXAaHUYECKOT'O 1 bu6nmoreka [IOK
nBwkenus. [lepemenienue, CKOPOCTh, YCKOPCHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPAMOIMHENHOE ABUKEHHUE 1 bubmmorexa HOK
P P A https://m.edsoo.ru/ff0c3620
5) PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBH)KCHUE 1 bubmorexa [IOK
YCROp P g https://m.edsoo.ru/ff0c372e
bubnunoreka LIOK
6 CBoOoxaHoe najeHue. Y CKopeHue CBOOOHOTO MaICHHS 1 hitps://m.edsoo.ru/ff0c39cc
KpuBonunelinoe aBuxenue. J[BmkeHrne MaTepUaibHOM TOUKHU bubnnorexa [JOK
7 1 .
10 OKPYXXKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Ipunuun otHOocuTenbHOCTH ["anunes. HepumnanbHble CUCTEMBI 1
otcueta. [lepBbiit 3akoH HproToHa
Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon bubmorexa HOK
9 ' - DHFIHT Cymiep t - BToP 1 https://m.edsoo.ru/ff0c3be8
HeroToHa 1y1st MaTepuaibHOU TOUKU
10 Tpetnii 3akoH HproTOHA /1711 MarepHalIbHBIX TOYEK 1
11 3akoH BceMHUpHOro TaAroreHus. Cuna tsxectu. [leppas 1 bubmuoreka [IOK
KOCMHYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https:/m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappuument tpenns. Cuiia COnpoTHBICHUS MTPH bubmuorexa [JOK
13 1 .
NBIKEHUH TENA B KUIKOCTH WU ra3e https://m.edsoo.ru/ff0c3f76
H(?.CTyHaTeJ'ILHOG U BpaIllaTeNIbHOE JBMKEHHE a0COIIOTHO Bubnmorexa [IOK
14 TBEpAOro Tesa. MomeHT cuiibl. [1nedo cuiel. YenoBus 1

PaBHOBCCHA TBépI{OFO TCJ1a

https://m.edsoo.ru/ff0c41a6
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I/IMHy.]'II)C MaTepHaHBHOﬁ TOYKH, CUCTCMbI MaTCpUAJIbHBIX TOYCK.

but6mmoreka [IOK

15 Nmnynbe cuiibl. 3aKOH COXpaHeHus: uMnyibca. PeakTuBHOE hitps://m.edso0.ru/ffoc43d6
JIBUYKEHUE
Pa6ora u mourHOoCTh cuibl. Kunetndeckas sHeprus
16 MaTepI/IaJII)H(])J;I~ ToukH. Teopema 00 H3MeHeHHHpKHHeTquCK01‘/'f bubmmorexa [IOK
https://m.edsoo.ru/ff0c4502
SHEPIUU
[TorenumanbHas sHeprus. [loTeHunanpHas 3HEpIrys yupyro
17 lle(bOplI\l/IHpOBaHHOﬁ l']i)py)KI/IHBI. H;[TCHL[I/IaJIBHaSIpZ-)Hep}l]“I/II:Iy;eJIa bubmmorexa [IOK
https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToreHunanbHbIe U HETIOTEHIMANBHBIE CUIIbl. CBA3b paObOTHI
18 Hel‘[OTeHHI_II/IaJ'ILHBIX cuiC I/IS?/IeHeHI/IeM MexaHquCKoII;I SHEPruu bubmorexa HOK
o https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTUU
JlaboparopHas pabora «lccienoBanue CB3M pabOThI CHITBI C
19 M3MEHEHUEM MEXaHUYECKOM PHEPruu Teja Ha MpuMepe
PACTSKEHUS PE3UHOBOTO KI'yTa»
20 KonTponbnas padora no teme «Knunemartuka. J[uHamuka. Bu6moteka [JOK
3aKOHBI COXPAHCHHS B MEXaAHHUKE» https://m.edsoo.ru/ffOc4b74
21 OCHOBHBIE MOJIO)KEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPHUH. bubnnorexa [JOK
bpoyHnoBckoe apmwxenue. uddy3us https://m.edsoo.ru/ff0c4dc2
22 XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTUIL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI
23 Macca monekyin. Konuuecto BemectBa. [loctosinnast ABoraapo
24 TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana
temneparyp Llenbcus
. bubmuoreka [IOK
25 Wneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT hitps://m.edsoo.ru/ffocafde
AGcomtoTHas TeMIiepaTypa Kak Mepa cpeiHel KHHEeTHYeCKON
26 SHEPTUH JIBHXKCHUS l:mnyer;yn. YpaJI:He}?HéI Menpeneesa- bubmorexa LIOK
N https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH JlampToHa. ["a30BbIC 3aKOHBI
o8 JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH MEXKITY
rapaMeTpaMH COCTOSIHUSI Pa3pEKEHHOT0 Ta3a»
29 N3omporeccsl B naeanbHOM raze u ux rpaduueckoe bu6muoreka [JOK

MpCACTABJICHUC

https://m.edsoo.ru/ff0c570e
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BHyTpeHHsist sHeprus TepMOIUHAMUYECKON CUCTEMBI U CITIOCOOBI

30 e¢ n3meHenus. KonmuuecTBo TemnoTsl U pabora. BHyTpeHHsIs 1 BH6H_HOTeKa LOK
SHEPrus OJHOATOMHOIO UJICAJIbHOTO ra3a https://m.eds00.ru/ff0c5952
bubnmnoreka HOK
31 Braer Tenionepesaty . https://m.edsc%g.ru/ff005c36
32 VaenbHas TEIIOEMKOCTh BellecTBa. KomuecTBO TEMNOTHI pU 1 bubmmoreka [JOK
Teruronepenave. AnnabaTHbIi IPOLECC https://m.edsoo.ru/ff0c5c36
[TepBbIii 3aKOH TEPMOJAMHAMUKHU U €70 TPUMEHEHUE K bubmuorexa [JOK
33 U30IpoIeccam . https://m.edsoo.ru/ff0c5efc
34 HeobOpatumocts nporieccoB B mpupoze. Bropoii 3akon 1 bubmuorexa [JOK
TEPMOTMHAMHKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII/ TernnoBoi MamnHbI 1 Etl/tlggi?/(r)s.eelijicﬁ)?‘{f/ffOCGOOa
36 Huxn Kapno u ero KITJI 1
37 DKOJOTHYeCKHe MPoOIeMbl TETNIOIHEPTETUKH 1
38 O6o06maromuit ypok «MonekyinspHas ¢puzuka. OCHOBbBI 1 bubnuoreka [IOK
TEPMOJIUHAMHUKHNY https://m.edsoo.ru/ff0c6938
39 KonTponbnas pabota no Teme «MonekynspHas pu3uka. 1 bubnnorexa [JOK
OCHOBBI TEPMOTHHAMHKH» https://m.edsoo.ru/ff0c6a50
40 [TapooGpazoBanue u koHaeHcanus. Mcmapenue u KuneHue 1 BH6H_HOTeKa [OK
https://m.edsoo.ru/ff0c63b6
a1 AOGCOTIOTHAS 1 OTHOCUTENbHAS BIAYKHOCTH BO3yXa. 1 bubnmnorexa [JOK
HachbimeHnsiii map https://m.edsoo.ru/ff0c64d8
o | DEer Knrmeemenmemmer | BuGaioness LOK
' ‘ https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue m KpucTauM3anus. Y AeibHas TEIIIOTa MJIABJICHUS. 1 but6mmoreka [IOK
CyOnumarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHe TErI0BOro banaHca 1 ]f?tligg:l;/(r)]:é;jas(])_}f)rﬁlff0c6820
DnekTpusalus Tell. DIeKTpuyeckuil 3apsa. /Isa Buaa bubnmnorexa [JOK
45 AIIEKTPHUCCKUX 3aPsIIOB 1 https://m.edsoo.ru/ffOc6bcc
16 [IpoBOAHMKY, TUINEKTPUKH U IOTYTIPOBOJHUKU. 3aKOH 1 bu6muoreka [JOK

COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

https://m.edsoo.ru/ffOc6bcc
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47 B3aumoneiictBue 3apsaoB. 3akoH Kynona. Toueunsriit but6mmoreka [IOK
ANEKTPUYUESCKHUI 3apsi] https://m.edsoo.ru/ff0c6ce4
48 Hanpspok€nnocts anekrpudeckoro noiist. [Ipunuumn bubmmoreka [JOK
CYIEPIIO3UIMU SICKTPUIECKUX ToIel. JIMHUM HAnpsKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 Pabota cwi anexktpocrarnueckoro mojs. [lorenmnuan. Paznocts bu6nmoreka [IOK
HOTEHIMAJIOB https://m.edsoo.ru/ffOc6f00
[IpOBOIHMKY U AUBIIEKTPUKU B HJIEKTPOCTATUYECKOM II0JIE. Bu6muoteka [JOK
50 .
JluaeKTprudecKkas pOHUIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubnnorexa [{OK
o1 Onextpoémkoctb. Konaencarop https://m.edsoo.ru/f0c7126
52 DNeKTPOEMKOCTh TNIOCKOTO KOHJIEHCAaTOopa. DHEpPrus bubnnorexa [JOK
3apsHKEHHOT0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas padora "M3mepeHue 3MeKTPOEMKOCTH 1
KoHzAeHcaTopa"
[TpuHIMnI neicTBUS U IPUMEHEHHE KOHACHCATOPOB,
54 KOMUPOBAJIBHOIO anmnapara, CTpyuHOro npuHTepa.
DneKTpocTaTHuecKas 3aluTa. 3a3eMIeHHE AIeKTPOnpudopoB
DNEeKTPUUECKUN TOK, YCIIOBUS €r0 CYIIECTBOBAHUS.
55 [Tocrosinubiii Tok. Cuna Toka. Hanpsixenue. ConpoTuBIeHHE.
3akoH OMa 1t yyacTKa Lenu
[TocnenoBarensHOE, MapaieibHOE, CMEIIAHHOE COSUHEHNE
56 HpOBOII[[HI/IKOB. Ha6opanopHa;1 pabota «M3yueHue CMI([?IJ_IaHHOFO 0.5 bubmorexa LHOK
https://m.edsoo.ru/ffOc74f0
COCIMHEHUS PE3UCTOPOBY»
57 PaboTta 1 MOILTHOCTB AJIEKTPUYECKOrO TOKA. 3akoH Joysi- bubmmnoreka HOK
Jlenma https://m.edsoo.ru/ff0c7838
3akoH OMa U1l TOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOH LEMH.
58 Kopotkoe S:MBIKaHI/Ie. H(a6opaT}:)TpH;ﬂ pa601;a «I/IsMeij:HHe 31C 0.5 bubmorexa [OK
https://m.edsoo.ru/ffOc7ae0
HMCTOYHUKA TOKA M €70 BHYTPEHHETO COMPOTUBIICHHUSI
PezepBHbiit ypok. KonTponbhas paboTa 1o teme bubmuoreka [IOK
59 " " 9 .
DnexkrpoauHamuka" / Beepoccuiickas mpoBepodHas padbora https://m.edsoo.ru/ff0c8c56
60 O6o0maromuii ypok «AiekTpoauHaMmukay / Becepocceuiickas bubnuotexa [JOK
poBepoyHas paboTa https://m.edsoo.ru/ff0c88be
DneKTpOHHAs! TPOBOANUMOCTH TBEPABIX METAILIOB. 3aBUCUMOCTh
61 COTPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

CBepXIpoBOAMMOCTh
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62 DNEKTPUUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB 1
o | Hommmommmmes s oGemerman - e 1 B 10K
) ' https://m.edsoo.ru/ffOc84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
64 DJIEKTPUYECKUI TOK B paCTBOPAX U pacIlyiaBax JIEKTPOIUTOB. 1 bubnuorexa [IOK
DIEKTPOTUTHYCCKAS TUCCOIMALIUSA. DIICKTPOIIH3 https://m.edsoo.ru/ff0c82ba
65 DneKkTpuyecKkuil ToK B razax. CaMOCTOSATEIbHBIN U 1 bubmmoreka [JOK
HECaMOCTOSATENIbHBIN pa3psaa. Momuwus. [Tna3zma https://m.edsoo.ru/ffOc84ae
66 DnexTpuueckre NpruOOphl U YCTPOMCTBA U UX MPAKTUIECKOE 1 bubmmoreka [JOK
npuMeHeHue. [IpaBuina TeXHUKH 6€301MacHOCTH https://m.edsoo.ru/ff0c86fc
KonTponbnas pabota o Teme «3nekrpoctatuka. [locTosHHBII bubnnorexa [JOK
67 . 1 1 .
AJIEKTPUUYCECKHUIT TOK. TOKH B Pa3IMYHBIX CPEAAX» https://m.edsoo.ru/ff0c8a8a
68 PesepBHblit ypok. O606maromuii ypok no temam 10 kinacca 1 Eggg?ﬁﬁi;ii?ﬁlﬁow foe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
11 KUIIACC
KomnnuectBo yacos
Ne TeMa vboka K 0 ONEKTPOHHBIE
/i yp Beero OHTPOJIbHBIE paKTHYECKHUE 0GPA3OBATENHHES PECYPCHI
paloThI paboThI
1 IlocTosiHHBIE MAaTrHUTHL U UX B3aUMOAEHCTBHE. MarHUTHOE IOJIE. 1 bu6nmorexa LIOK
BekTop MarHuTHOM MHAYKIWH. JINHUM MAarHUTHON MHIYKIHH https://m.edsoo.ru/ff0c9778
9 MarnuTHOe nojie TPOBOJHUKA ¢ TOKOM. OnBIT Dpcrena. 1
B3anmMopeiicTBre MpOBOIHUKOB C TOKOM bubnmorexa LIOK
3 JIaGoparopHas paboTa «/3ydeHre MarHuTHOT'O 10JIsl KaTYIIKH ¢ 1 1 https://m.edsoo.ru/ff0c98fe
TOKOM»
eHCTBHE MarHUTHOTO TIOJISI Ha MMPOBOJIHUK € TOKOoM. Cuta
4 iMnepa. JlaGoparopHas pabota <(II)/ICCJ121€,Z[0BaHI/Ie JEeNCTBUS 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHWTa Ha paMKy C TOKOMY
5 JlelicTBME MarHUTHOTO TOJISI HA JBHXKYIIYIOCS 3apSKEHHYIO 1 bubnuotexa [JOK
gactuiy. Cuna Jlopenna. Pabora cubt Jlopeniia https://m.edsoo.ru/ff0c9df4
DneKkTpoMarHuTHas HHAYKIHS. [T0TOk BeKTOpa MarHUTHOU
6 uHaykuud. DJC uHAYKIMY. 3aKOH 31€KTPOMarHUTHOM 1

nHaykiuu Papanes
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JlabGopaTtopHas pabota «VccnenoBanue siBICHUS

but6mmoreka [IOK

! AJIEKTPOMArHUTHON MHYKIIUN) https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHue camounaykuuu. IJC
8 Cal\/floy;HI[yKHI/II/I. OHeprus MaFHPITHﬂZOLII'IOJ'IH Ki.LTyHIKI/I C TOKOM. bubmorexa LOK
https://m.edsoo.ru/ff0ca600
DNEeKTPOMarHuTHOE 10JIE
TexHruueckue yCTporucCTBa U UX MPUMEHEHUE: IOCTOSHHBIE
9 MarHuThbl, 3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIN
3JI€MEHTapHbBIX YaCTHUIl, UHIYKIIMOHHAS MI€Yb
10 O6o6maromuii ypok «MarauTHoe 1oje. DIeKTPOMarHuTHAas bubnmoreka [JOK
HHITYKIHS https://m.edsoo.ru/ffOcab82
11 KonTponbHas padota no teme «MarHuTHoe 1ouie. Bbu6moreka [JOK
DNEeKTpOMAarHUTHAS MHIYKIUS https://m.edsoo.ru/ffOcad58
CBobOoHBIE MexaHHUYeCcKue KoneOanus. ['apMoHudeckue
12 KOHG6£II/I$[. VYpaBHeHHE rapMOHUYECKUX K(I))JIC63HI/II7I. bubmorexa LIOK
https://m.edsoo.ru/ffOcaf06
[IpeBpanienue snepruu
JIaboparopHas padota «ccnenoBanue 3aBUCUMOCTH IEPHOJIA
13 MaJIbIX KOJIeOaHui Tpy3a Ha HUTH OT JUTMHBI HUTU U MACChI
rpy3a»
Konebarenbubiit KOHTYp. CBOOOAHBIE TIEKTPOMArHUTHBIE
14 Koje0aHus B Hneaan}(l)Il)w Kone6aHTenLH0M K(?HType. AHanorus bubmorexa LHOK
https://m.edsoo.ru/ffOch820
MEXI1Yy MEXaHUYECKUMH U SJICKTPOMArHUTHBIMH KOJIEOAHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B UI€ATIBHOM bubmuoteka [IOK
KOJIeOATETbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaronux KoneOaHusX. BeiHy ) IeHHbBIE
16 ngaﬂHI/IIIeCKI/Ie KOHG6Z§HX.H;€30H3HC. BLIHymneHgmg bubmmorexa [IOK
https://m.edsoo.ru/ffOcbb86
ANEKTPOMArHUTHBIE KoeOaHus
[Tepemennsbiit Tok. CHHYCOM1aNIbHBIN IEPEMEHHBIN TOK.
17 MOI?HHOCTL nepeMeHHoZo Toia. AMHJ‘H/IT;IHOG U JEUCTBYIOIIIEE bubmorexa HOK
https://m.edsoo.ru/ffOcbd34
3HAQUYE€HHME CUJIbI TOKA U HAIIPSIKEHUS
18 TpaHC(I)OpMaT(jp. [IpousBoicTBO, MEepenaya u moTpedIeHne
AIEKTPUICCKON IHEPTUHU
19 YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE IEKTPUUECKOTO bubnuorexa [JOK
3BOHKA, TeHepaTopa MepeMeHHOro TOKa, IMHUH dIIeKTporepenad https://m.edsoo.ru/ff0cc324
DKOJIOTUYECKHUE PUCKH TPU MTPOU3BOJICTBE AIEKTPOIHEPTUU.
20 Kynerypa ncnonbs30BaHus 31EKTPOIHEPTUU B TOBCEAHEBHOM

KHU3HHU
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MexaHn4eckre BOJIHBI, YCIOBUA pacnpocTpanenus. [lepuos.

21 CkopocTb pacnipocTpaHeHMsl U JuIMHA BoJIHBL. [lonepeunsie n bubmorexa OK
https://m.edsoo.ru/ff0cca54
IIPOJIOJIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BricoTa Tona. TemOp
3BYyKa Bu6muotexa [JOK
93 DneKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA M cKOpocTh. llkana https://m.edsoo.ru/ffOcccOc
ANEKTPOMArHUTHBIX BOJIH
24 [IpuHIMIIBI paguoCBsI3u U TeleBUAeHU. Pa3BuTue cpeacTs
cBaA3u. Paguonokanus
bub6nmoreka [IOK
25 KontponbHas padota «KonebaHus U BOJTHBDY hitps://m.edsoo.ru/ff0cc6fs
2% [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJJHOPOJIHOM Cpelie. Bbu6moteka [JOK
Toueunslii ©cTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
OTtpaxeHnue cBeTa. 3akOHbI OTpakeHus cBeta. [locTtpoenue bubnnorexa [JOK
27 . .
M300paKEHHUH B IJIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBera. [lonHOE BHYTpEHHEE OTPAXKEHHUE. bubmmoreka [JOK
28 . .
[penenbHbIi YToJ MOTHOTO BHYTPEHHETO OTPAYKSHUS https://m.edsoo.ru/ffOcd7f6
29 JlaboparopHas padota «3Mepenue mokazaresus MpeaoMIICHH bubnnorexa [JOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenue nzodpakenuii B mun3ze. @opMyia TOHKON bubmuoreka [IOK
JIMH3BL. Y BeJTHUCHHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB M300paKEHUI B
JTUH3aX»
30 Hucnepcus ceera. ClioxxHbIH cocTaB Oenoro ceera. L{Ber.
JlabopaTtopHas pabota «HabmroaeHune nucrnepcun CBeTay
Wurtepdepennus creta. Judpaxnus ceera. AudpakironHas bubmmnoreka HOK
33 < .
pemérka https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJH. [lonsipru3anus ceera bubmorexa HOK
https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre mpuOOPHI U yCTPOHCTBA U YCIOBUS HX
0€301acHOr0 MPUMEHEHHS
['panuIBl MPUMEHNMOCTH KJIACCUYECKON MeXaHUKHU. [ocTymaTel bu6muoreka [IOK
36 . .
CHEIHAIbHON T€OPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€/JIEHNE BPEMEHH U bubmuoteka [IOK

COKpAIIICHHUE JITTUHBI

https://m.edsoo.ru/ffOcfad?2
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DHEPrusi ¥ UMITYJIbC PEITUBUCTCKON YacTUIbl. CBsI3b MAcChl C bubnuoteka [JOK
38 N .
SHEPrUel U UMITYIbCOM. DHEPTHsl MOKOS https://m.edsoo.ru/ff0cfc68
39 Konrponsnas padora «OnTrka. OCHOBBI CHIEIIMATIHLHON TEOPUU Bu6muoteka [JOK
OTHOCHTEIEHOCTHY https://m.edsoo.ru/ffOcf6f0
bub6nmoreka [IOK
40 ®oronsl. Dopmyna [Tnanka. JHeprus u UMIyinbCe GoToHa hitps://m.edsoo.ru/ffocfel6
a1 OtkpsiTue u uccnenoBanue poroddpdexra. OnwiTer A. T bubmmoreka [JOK
CroseroBa https://m.edsoo.ru/ffOcffc4
42 3akonsl poTorddekra. YpaBHeHHE DUHINTEHHA IS bubmmoreka [JOK
doroaddexra. «Kpachas rpanuma» horosddexra https://m.edsoo.ru/ff0d015e
43 JNasnenue ceera. Onwitel I1. H. JIeGeneBa. Xumuueckoe bubmuoreka [IOK
IefCcTBHUE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE:
dboTosrneMeHT, GOTOAATYHK, COTHEUHasi OaTtapesi, CBeTOAUO
45 Pemtenue 3amay mo reMe «DI€MEHTHI KBAHTOBON OIITHKI)) Bubmorexa LIOK
https://m.edsoo.ru/ff0d0302
16 Mognens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuro o- Bbu6moreka [JOK
yactuil. [Inanerapuas Mojear aroma https://m.edsoo.ru/ff0d091a
47 [Toctynmater bopa BuGmorexa LIOK
48 Nznydyenue u mornomieHne (1)OTOH?B MIPHU TIEPEXO0JI€ aTOMa C https://m.edsoo.ru/ff0d0afa
OJTHOTO YPOBHS SHEPTUU HA Jpyroi. Buabsl ciekTpoB
)| Comwomsecofoe e B e Bk BiGaiorsa LOK
' https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyYCHHE
OtkpeiTHe pagroakTuBHOCTH. OnbITH Pezepdopaa mo bubmuoteka [IOK
50 .
OTIPE/ICIICHUIO COCTaBa PAIUOAKTHBHOTO U3TYUCHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMMa-u3rydeHus. Bousaue
PaIMOAKTUBHOCTH Ha KUBBIC OPTAHU3MBI
52 OTtkpsiTHE TIPOTOHA U HelTpoHa. M30Tonbl. Anbda-pacmal. bubmmnoreka [JOK
DNeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnal. ['amma-u3nydyenue https://m.edsoo.ru/ff0d1162
DHeprus CBS3H HYKJIOHOB B sijipe. SlnepHbie peakiuu. SaepHsrii Buborexa IIOK
53 peaktop. [IpobreMbl, MepCreKTUBEI, SKOJIOTHIECKUE aCTIEKThI

SIIEPHOM YHEPIETUKH

https://m.edsoo.ru/ff0d1356
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54

55

DyieMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA. MeTO b1
HaAOIIOJICHUS ¥ PETHCTPAIH dJIEMEHTAPHBIX YacTUIl. Kpyribrit
crosl «@yHaaMeHTalbHbIE B3auMoAeHcTBUS. EqUHCTBO
(bu3nIeCcKOi KapTUHBI MUY

Oranbl pa3Butus actpoHomud. [Ipuknaanoe u
MHPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMUM. Bui 3B€34HOTO
HeOa. Co3Be3ausi, SpKUe 3BE3/bI, IIIAHETHI, KX BUANMOE
nerokeHue. CoJIHeUHasi cuctema

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

56

57

58

59

Connue. ConHeuHasi akTuBHOCTb. MicTounuk sHepruun ConHua u
3BE3]

3BE3/1bl, X OCHOBHBIC XapaKTEPUCTUKU. 3BE3/bI TNIABHOM
MOCJIEI0BAaTENBLHOCTH. BHYTpEeHHEE CTpOEHUE 3BE3.
CoBpeMeHHbIE MPEICTABICHUS O TPOUCXOXKICHUHU U YBOJTIOLIMHI
CouHna u 3BE311

Muneunsiii [Iyte — nHama ["anaktuka. [lonoxxenue u 1BUKeHHE
Connia B [Nanaktuke. ["anaktuku. YEpHbIE ABIPHI B sIpax
rajaKTHK

Bcenennas. Pa3zoeranue ranaktuk. Teopust bosibiioro B3peiBa.
PenukToBoe n3nydyenue. Meraranaktuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KonTtposnbHas pabota «1€MEHThl aCTPOHOMHHU U aCTPODUIUKN»

62

O6o06maromuit ypok. Ponb ¢puszuku u actpoHOMuu B
9KOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMMAIFHON M STHYCCKOM
cdepax AeaTeTbHOCTH YeTOBeKa

63

O606maromuii ypok. Poib 1 MecTo pu3uKu U acTpOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

65

66

O6o6maromuit ypok. Poib pusnueckoit Teopun B
(hopMUPOBAHUY MPECTABICHUN O PU3NUECKONU KApTUHE MHUPA
O6o06maromuii ypok. Mecto pusndeckoir KapTHHBI MUpa B
00I11eM psIZTy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUN O IPUPOJIE

PeszepBHBIil ypok. MarHuTHOE TI0J1€. DJIEKTpOMarHuTHas
WHTYKITHS

67

PesepBHbIiil ypok. OnTuka. OCHOBBI CIEIUAIBHON TEOPUHU
OTHOCHUTEJIbHOCTH



https://m.edsoo.ru/ff0d0e38

Pesepnsrii ypok. KBantoBas puznka. 31eMeHTBI aCTPOHOMHH U bubnuoteka [JOK

68 acTpo(U3HuKH https://m.edsoo.ru/ff0d1784
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM

10 KUIACC

OBPA3OBATEJIbHOM ITPOT' PAMMBI

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JIeMOHCTpHpOBAaTh Ha TMpHUMEpax poJlb U MecTO (PH3UKH B (POPMHUPOBAHUH
COBPEMEHHOW HAay4YHOH KapTHHBI MHUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHM, B IPAKTUYECKOU EATEIbHOCTH JIIOACH

YYuTHIBaTh TPAHUIBI TPUMEHECHUS M3YYEHHBIX (DU3UYECKHX  MOJCIeH:
MaTepuajgbHas TOYKa, MHEpIUalIbHAs cucreMa oTcuéra, abCoNOTHO TBEpAOE
TEJO, WIACAIbHBIN Tra3; MOJEIM CTPOEHUS ra3oB, JKUIKOCTEW U TBEPABIX Tell,
TOYEYHBIN AJIEKTPUUYECKUI 3aps]l — IPH pelieHnH HU3HUECKUX 3a7a4

10.3

10.4

PacnioznaBath ¢usnueckue sBIeHUS (MPOIECCh) U OOBACHITH MX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETHYECKOU TEOPUU CTPOCHHUS BEIECTBA
U DJIEKTPOJUHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE
JBIDKEHUE, CBOOOTHOE TMAJCHHE TEJ, JABUKCHUE IO OKPYKHOCTH, WHEPIHS,
B3auMojeiictBue Ten; aAuddy3us, OpOYHOBCKOE [BH)KEHHE, CTPOCHHE
KUAKOCTEH W TBEPHBIX TeEN, W3MCHEHHE O00bEMa TeJI MPU HATPECBAHHUH
(oxJaxkeHuun), TEMJI0BOE PaBHOBECHUE, UCIIApEHUE, KOHJCHCAIIUS, TUIaBJICHHE,
KpHUCTaJ/UIU3allusl, KUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a
IIpU €ro HarpeBaHUM B 3aKPBITOM COCYJ€, CBSI3b MEXAYy MapameTpaMu
COCTOSIHUSI Fa3a B M30IPOLIECCaX; AIEKTPU3aLUs Te, B3aUMOJEHCTBUE 3apsi 0B

OnuceiBaTh MEXaHWYECKOE JABMKEHHE, HCHOJIb3ysd (U3MYECKHE BEIUYMHBI:
KOOpJAMHATA, MYTh, MEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIa,
HMILYJIbC T€la, KHHETUYECKasi SHEPTHUsl, IOTCHIMAIIbHAS DHEPTUs, MEXaHUYECKast
paboTa, MexaHMYecKass MOUIHOCTb; IPH OINUCAaHUHM TMPABUIBHO TPaKTOBATh
¢u3n4Yeckuif CMBICT MCIIOJIb3YEMbIX BEJIMYMH, MX OO0O3HAueHWs M €IUHMIIbI,
HaXO0JUTh (OPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (PM3UUYECKYIO BEJIMUUHY C APYTUMU
BEITUYUHAMHU

10.5

10.6

OnuceiBaTh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHHS,
UCIonb3yst (pu3nyeckue BEIUUYMHBL JaBJICHHE Ta3a, TEMIIeparypa, CPeIHss
KMHETHYECKas JHEPIHUs Xa0THYECKOI0 JBUKCHUS MOJIEKYI,
CpeaHEKBagpaTU4YHaAsl CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPECHHSSA
SHeprus, pabora rasza, KOIPQPHUIMEHT IOJIE3HOIO JEHCTBHUS TEMJIOBOIO
JBUTATENs; TMPU ONUCAHWM TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT
UCIOJIb3YEMBIX BEIWYHMH, UX OOO3HAYEHHS] U €IMHMIIBI, HAXOTUTh (POPMYIIHI,
CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETUYHMHAM

OnuceIBaTh HU3YUCHHBIC JJICKTPUYCCKUC CBOMCTBaA BCIICCTBA U DJICKTPHUYCCKUC
SABJICHUA (HpOI_ICCCBI), HCIIOJIb3YA (bI/ISI/I‘-ICCKI/IC BCIINYHUHBI: BHGKTpI/I‘{eCKI/Iﬁ 3apsn,
SJICKTPHUYCCKOE II0JIE, HaHpH)KéHHOCTB I10JI4, IIOTCHIIHUAJI, Pa3HOCTDH
MNOTCHIUAJIOB; IIPpU OIMMCAHUHN T[IPABUJIBHO TPAKTOBATH (I)I/IBI/I‘ICCKI/IIZ CMBICIJI
HCIIOJIB3YEMBIX BCJIIMYHMH, HUX 0003HaUYCHHS H CANMHUIBI, YKAa3bIBaTb (i)OpMYJ'H)I,
CBA3BIBAOIINEC JAHHYIO (bHBI/II-ICCKYIO BCJIMYHHY C APYTUMU BCINYNHAMU

10.7

aHANM3UPOBaTh (U3UYECKUE TPOIECCHl W SBICHUS, HCIONB3yd (QHU3NUEecKue
3aKOHBl W TIPUHIMIMBL 3aK0H BcemupHoro Ttsrotenus, |, Il m Il 3akoHBI
HeroToHa, 3aKOH COXpaHEHHUS] MEXAHMYECKOM HSHEpPruu, 3aKOH COXPAHCHUS
UMIYJbCca, MNPUHIUI  CYNEPHO3UIMU  CWJI, MPUHIUI  PaBHONPABUS
WHEPUUATbHBIX CHUCTEM  OTCUETa; MOJICKYJISIPHO-KMHETHUYECKYIO  TEOPHIO
CTPOECHUS BEIIECTBA, TA30BbI€ 3aKOHBI, CBS3b CPEAHEH KHMHETUYECKOW >HEPTUU
TETJIOBOTO JBIIKEHHUSI MOJIEKYN C aOCOJIIOTHOW TeMIIepaTypoil, MmepBblii 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHHUs AJEKTPUYECKOro 3apsijaa, 3akoH Kynona;
IIPH 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe




BBIpQ)KEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

10.10

10.11

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAIIWH, MPUOOPOB U TEXHHUECKUX
YCTPOWCTB; pa3inyaTh yCIOBUS HMX OE30IaCHOTO  HMCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

BBIMONHATE  AKCHEPUMEHTHI 110 HMCCICIOBAHUIO (U3NYCCKUX SBICHUN |
MPOIIECCOB C HMCIOJIb30BAHUEM TMPSMBIX M KOCBCHHBIX H3MEPCHHUI; MPU ITOM
dbopMynupoBath TpobiieMy (3adady) W THIOTE3y Y4eOHOro JKCIEPHUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEAJI0KEHHOro 00OpYIOBaHHUS, MPOBOAUTH OIBIT U
(hopMyIIMPOBATh BHIBOJIBI

OcymiecTBIATh MpsIMbIE ¥ KOCBEHHBIE M3MEPEHUs! (U3NYECKUX BEIWYMH; TPU
3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHMsI M MCIIOJIb30BaTh U3BECTHBIE
METO/bI OLICHKH ITIOIPEIIHOCTEN U3MEPEHUN

HccnenoBaTh  3aBHCHUMOCTH  MEXAY  (U3WYECKMMH  BEIUYMHAMH  C
UCIIOJIb30BAHUEM NPAMBIX M3MEPEHUH; IPU 3TOM KOHCTPYMpPOBAaTh YCTaHOBKY,
(buKCUpOBaTh PE3yAbTATHI MOJYYEHHOW 3aBHCUMOCTH (PU3UYECKUX BEIUYMH B
BUJie TaOJIUIl U Tpa(UKOB, A€1aTh BBIBOABI I10 pe3yJIbTaTaM UCCIIEI0BaHUS

10.12

CobOmrogate mpaBuia 0€30MacHOr0O TpyAa NpPH MPOBEICHUU HCCIEIOBAaHUN B
paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIbCKON M MPOSKTHON
JESATEILHOCTH C UCTIOJB30BAHUEM M3MEPHUTEIIBHBIX YCTPONCTB U TaOOPaTOPHOTO
o0opynoBaHus

10.13

Pemarsn paC‘IéTHHe 3aJa4u C ABHO 3a,ZlaHHOI71 (I)HSH‘{eCKOﬁ MOZCIIbIO, UCIIOJIb3Y
(1)I/I3I/I‘-I€CKI/IG 3aKOHBI W IIPHUHIMUIIBI;, Ha OCHOBC aHaliu3da YCJIOBHUA 3ada4yu
BBI6I/IpaTB (1)I/IBI/I‘IGCKYIO MOJCJIb, BBIACIIATH (1)I/I3I/I‘16CKI/IC BCJIMYMHBI 1 (bOpMy.HBI,
HGO6XOZII/IMI>IG s e€ peumicHusd, MPOBOANUTH paCLIéTBI " OLCHUBATL PCAJIBHOCTDH
IOJIYYCHHOTI'O 3HAUCHUA (I)I/I3I/I‘IGCKOI7I BCIINYHHBI

10.14

Pemiate kauecTBeHHBIE 3a/Jaud: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO
LIETIOYKY PACCYXKIEHUN C OMOpOW Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(busnueckre BICHUS

10.15

10.16

10.17

10.18

Vcnonp30BaTh NpU pelieHHH y4yeOHBIX 3a7ay COBpEMEHHbIe MH(POPMALlMOHHbIE
TEXHOJIOTHH Ul IOMCKA, CTPYKTYPUPOBAHUsI, HHTEPIIPETALIMN U NIPEICTABICHUS
y4eOHOM M Hay4YHO-NIOMYJSIpHOW HH(POPMALUH, IMOJYYEHHOH M3 Pa3IUUHBIX
HMCTOYHUKOB; KpUTHUECKH aHAIU3UPOBATh NOJy4aeMyto HH(popMaluo

[IpuBouTE HpUMeEpHl BKIAAa POCCUNUCKUX M 3apyOexkHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSICHEHHE IPOLECCOB OKPYXKAIOLIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUI

Vcnonb30BaTh TEOpeTUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU IS
oOecrnieueHrs 0€30MacHOCTH MpU OOpalleHuH ¢ NpudopaMu U TEXHUYECKUMU
yCTpOHCTBaMHM, JUIi  COXpPAaHEHUS  370POBbS U  COOJIOAECHUS  HOPM
9KOJIOTMYECKOTO MOBEACHHS B OKPYXKAIOIIEH cpee

PaGotats B rpynme C BBINOJHEHHWEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
MJIaHUPOBATh PAa0OTy TPYMIbBI, PAlMOHAIBHO PACHpeNeNaTh OOS3aHHOCTH H
IIaHUPOBATh  ACATCIBHOCTL B  HCECTAHAAPTHBIX CHUTyallUAX, aACKBAaTHO
OIIEHMBAaTh BKJAJ  KaXKJIOr0O M3 YYaCTHUKOB TpyHnbl B  pEUICHUE
paccMaTpuBaeMON MPOOIEMBI

11 KJIACC
Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

111

JleMOHCTpHpOBaTh Ha NpUMepax pojidb U MeCTO (HU3UKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHON KApTHUHBI MUpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHI, B MIPAKTUYECKONU AEATEIBHOCTH JIIOJIEH, HETOCTHOCTh U €IMHCTBO
¢$u3nUecKoil KapTHHBI MUpa




11.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS M3YYCHHBIX (U3NYECKUX  MOJeneil:
TOYEYHBIN DJIEKTPUYECKUN 3apsf, sAepHas MOJENb aToMa, HyKJIOHHAas MOJECIb
AaTOMHOTO Siipa MPH peleHUH PU3nIecKux 3aaay

11.3

PacrioznaBate ¢usnyeckue sBICHUs (MPOIECCh) U OOBSICHATH MX Ha OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKMA M  KBAaHTOBOW  (M3UKU:  DIIEKTpHYECKas
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEHCTBUS TOKA,
B3aUMOJICHICTBHE  MAarHUTOB, DJJCKTPOMAarHUTHAs  WMHIYKIHUS, JCHCTBUE
MarHMUTHOTO TIOJSi HAa TMPOBOJHUK C TOKOM H  JBIDKYIIUHCS  3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHWSI W BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE
CBETa, OTpaXXEHUE, MPEIIOMIICHNE, HHTepPEPCHIINS, TUPPAKIHS U TOJIPU3AIUS
cBeTa, nucrepens cBera, dotodnekrpuueckuit 3pdext (pororddexr), cBeToBOE
JaBJIeHUE, BO3HHUKHOBEHHE JIMHEHYAaTOr0  CHEKTpa aromMa  BOJIOPOJa,
€CTECTBEHHAsI U MICKYCCTBCHHAsI PaJIHIOAKTUBHOCTh

11.4

115

11.6

11.7

OnuceiBaTh H3y4YEHHBIE CBOWCTBA BEMIECTBA (DJIEKTPUUYECKHE, MAarHUTHEIE,
ONTHUYECKUE,  JJICKTPUYECKYI0  MPOBOJAMMOCTH  PA3jIUYHBIX  Cpel) U
ANIEKTPOMArHUTHBIE SIBJICHUS (TPOIECCHI), UCTONB3Ys (PU3HUECKHUE BEIUYUHBI:
ANEKTPUUECKUHN 3apsijl, CHJIa TOKA, SJIEKTPUUECKOE HANPSHKCHHUE, DIEKTPUIECKOE
COMpOTHUBIIEHUE, pa3HOCTh mnoTeHuuaioB, OJIC, pabora Toka, HHIYKIUS
MarHuTHOTO ToJisI, cwiia Ammepa, cuia JlopeHia, MHAYKTUBHOCTh KaTyIIKH,
SHEPTHS AIEKTPUICCKOTO U MATHUTHOTO TIOJICH, IMEPUOI M 4acToTa KoJicOaHuii B
KoJIe0aTeIbHOM KOHTYpE, 3apsjl W CHJIa TOKa B MPOIECCe TapMOHUYECKHX
ANIEKTPOMArHUTHBIX KoJeOaHUM, (OKYCHOE pACCTOSHHUE U OINTHYEeCKas Cuiia
JWH3BI, TPU ONUCAHWHM TPABHIBHO TPAKTOBaTh (DM3WYCCKHNA  CMBICI
UCIIONIb3YEMBIX BEIMYUH, UX OOO3HAYEHHS M €IWHUIIBI, YKa3bIBaTh (HDOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMHU BETUYMHAMU

OnuceiBaTh M3Y4YEHHbIE KBAHTOBBIE SIBJIEHUS U IPOLECCHl, HUCIOJb3Yd
¢u3nyecKkue BETUUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, YHEPrusi U MMILYJIbC (DOTOHA, MEPHOA IMOIypacnana, dHeprus
CBS3M ATOMHBIX sJiep; IPHU ONUCAHUM IPAaBUIBHO TPAaKTOBaTh (hU3MUECKUid
CMBIC]I HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUsS W EAMHMIIBI, YKa3blBaTh
(dopMynbl, CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMUMHY C JPYTHMMH
BEJIMYMHAMU, BBIUUCIIATh 3HaUE€HUE (PU3NUECKON BEIMUNHBI

AHanu3upoBath (pu3MUYecKHe NPOLECChl M SBJIECHUS, UCHONb3YysA (pU3HUEcKue
3aKOHBl W NpUHLUIBL  3akoH Oma, 3aKOHBI IOCIEAOBATENbHOIO U
[apaJuIeJ]IbHOTO COEIWHEHUS NPOBOJHUKOB, 3aKkoH Jlkoyns — JleHna, 3akoH
AIIEKTPOMArHUTHOW WHAYKLHH, 3aKOH MPSIMOJIMHEWHOTO pacipOoCTpaHEHUs
CBETAa, 3aKOHBl OTPAKEHUS CBETAa, 3aKOHBI IPEJIOMIICHHS CBETa, YpaBHEHHE
OliHmTeiHa 111 poTtodpdexTa, 3aKOH COXpaHEHHS YHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHMS >SJIEKTPUUYECKOIO 3aps]a, 3aKOH COXpaHEHHS
MaccoBOIO 4YHCJa, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOIO pacnaia; Ipu
TOM pa3iIuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U YCIIOBHUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTHU

OHpeI[eJ'IfITI) HarpaBJICHHUEC BEKTOpAa MHAYKIWUHW MAarHUTHOI'O IIOJIA IMMPOBOJHUKA C
TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

11.9

Ctpouth U OMKCHIBATH U300paKEHUE, CO3aBAEMOE TNIOCKUM 3€pKalloM, TOHKOU
JIMH30M

BrimmonsaTe OKCIICPUMCHTBI IO HCCJICIOBAHUIO (bI/ISI/I‘-IeCKI/IX SBJICHUA U
mponeccoB € MUCIOJb30BAHUCM IMPAMBIX W KOCBCHHBIX I/I3MepeHI/II\/JI; Ipu 3TOM
dbopmynupoBarh MpobieMy (3a7ady) W THUIOTE3y Yy4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBAaHMS, MPOBOAWUTH OMBIT U
(bOpMyYITHPOBAThH BHIBOJIBI

11.10

OcCymecTBISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUsI (DU3WYECKUX BEIUYWH; MPHU
9TOM BBIGI/IpaTB OHTHMaHBHBIﬁ CHOCO6 I/IBMCpeHI/ISI 1 HUCIIOJIB30BaTh N3BCCTHBIC
METO/IbI OIIEHKH MOTPEIIHOCTE N3MEPEHUI




11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEIMYUH C HCIIOJIB30BAaHHEM MPSMBIX
U3MEPEHNH; MPHU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DPMKCHPOBATH PE3YIIHTATHI
MOJYYEHHOM 3aBUCUMOCTH (DPU3MYECKHX BEIUYMH B BUJIE TaOIMIl M I'padHUKOB,
JIeTIaTh BBIBOJIBI 110 PE3YIIbTATaM HCCIICAOBAHUS

11.12

11.13

11.14

11.15

11.16

Columofare mpaBmia 0€30MACHOTO TPyla MPH HNPOBEICHUU HCCIICAOBAHHN B
paMKax y4eOHOro SKCIEepHMEHTa, y4eOHO-HCCIIe0BATENbCKOM U MPOCKTHOM
JCATENILHOCTH € HCIOJb30BAHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB U
71a060paTopHOro 000PYAOBAHUS

Pemats pacu€THbie 3a1aUu ¢ SBHO 3aJIaHHONW (U3UYECKON MOJICIBIO, UCIIONb3Ys
¢dusznyeckne 3aKOHbBI W TPHUHIMIIBI; HAa OCHOBE aHajih3a YCIOBHUS 3a/ladyd
BEIOMpaTh (PU3UUECKYIO MOJIENb, BBIACIATH (PU3HUECKUE BETUIHHBI U (OPMYJIBL,
HEoOXOouMBbIE JUIsl €€ pelieHus], MPOBOJUTh PacuéThl U OLEHUBATh PEATbHOCTD
MOJTYYEHHOTO 3HAYCHUsI (PU3HUECKOM BEIIMIMHBI

PemaTh kadyecTBEHHBIC 3a/1au: BBICTPAMBATH JIOTUYECKH HETPOTHBOPEUUBYIO
IETMOYKY PACCY)KICHUW C OMOpPO HAa M3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busndecKue BIeHUs

Hcnonb30Bath Mpu penieHUH y4eOHBIX 3a/ad COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTMH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMHU U NPEACTaBICHUS
y4eOHOW W HAyYHO-TIOMYJISPHOW HWH(MOpMAIUU, TMOJYYECHHOW W3 PA3IUIHBIX
HUCTOYHUKOB; KPUTHYCCKH aHATH3UPOBATH TOTyIaeMyI0 HH()OPMAIIHAIO
OOBSACHATH MPUHITUTIBI ACUCTBHUS MAIIWH, TPHOOPOB M TEXHUUECKUX YCTPOKCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU

11.17

[TpuBoIUTH MpUMeEpHl BKIAZa POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBICHEHHE IPOLIECCOB OKPYKAIOUIErO0 MHPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTH

11.18

11.19

10 KJIACC

Hcnonb30BaTh TEOpETHYECKHE 3HAHUS MO (PU3MKE B MMOBCETHEBHOM XKU3HM IS
oOecrnieueHrs O€30MaCHOCTU NpU OOpaleHUH C MPUOOpaMH U TEXHUUYECKUMU
YCTPOMCTBAMM, JUI  COXpPAHEHUS  3[0pOBbS M  COOJIOACHUS  HOPM
HKOJIOTUYECKOTO TIOBE/IEHNS B OKpY>KaloIeil cpene

PaGorarb B Tpynme ¢ BBINOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX  PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyIIbl, PAlMOHATIBHO paclpenessaTh O0f3aHHOCTH U
IJTaHUPOBAThb ACATCIIbHOCTh B HECTAHAAPTHBIX CUTyallUAX, AACKBATHO OILICHUBATH
BKJIa]] K&XKI0T0 U3 YYaCTHUKOB I'PYIIIBI B pEIICHUE paccMaTpUBaeMO MPoOIeMbl

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

Kon
pasnena

Kon
NpoBepPsIeMoOro IIpoBepsiemble 3J1eMeHTHI COAEPKAHMUS
3JIeMEeHTAa

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHUN A

®uzuka — Hayka O mnpupoje. HayuHbie MeToAbl MO3HAHUA
11 OKpYyXarolero Mupa. Ponp dKCriepuMeHTa U TEOPUU B IPOLIECCE
MMO3HAHUSI IPUPOJIBI. IKCIIEPUMEHT B (PU3HUKE

MonenupoBanue (U3HUECKUX sBJIEHUN U mporeccoB. Hayunbie
runore3bl.  PU3NYECKUE  3aKOHBI W Teopuu.  ['paHuIbI
12 MPUMEHUMOCTH (Pu3WUYecKux 3aKoHOB. [IpWHIUIT COOTBETCTBHS.
Pons u mecto ¢usuku B popMUpOBAHMHM COBPEMEHHON HaydyHOU
KapTUHBI MUPA, B IPAKTUYECKON EATEIbHOCTH JIHOICH

MEXAHHKA

KMHEMATHKA

2.1

2.1.1

MexaHudeckoe JABHUKCHUC. OTHOCUTENBLHOCT MEXAHHYECKOTO
nBwxeHus. Cucrema orcuéra. Tpaekropus




Ilepemenienne, CKOpOCTb  (CpedHsAs CKOpPOCTb, MIHOBEHHAas
CKOpPOCTb) M YCKOPEHHE MAaTepUAIbHOW TOYKM, UX HPOEKIMH Ha

2.1.2 ocH cucteMbl KoopauHaT. ClOXKEHHE NMEPEMEIEHUN U CII0KEHHE
CKOpOCTEHR
PaBHOMEpHOE M DPABHOYCKOPEHHOE IMpPSIMOJIMHEHHOE JBH)KEHHE.

2.1.3 ['paduixy 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U
nepeMelleHHs] MaTepUaJIbHOM TOUKU OT BPEMEHH

214 CBobOonHoe najenue. Y ckopeHrue cBOOOHOr0 naieHus
Kpuonunerinoe JIBIDKECHUE. PaBHoMepHoOe NIBIDKEHUE

215 MaTepUaIbHOW TOUKM II0 OKPYKHOCTU. YTJOBas CKOpOCTb,
auHelHas ckopoctb. Ilepron m uacrota. LleHTpocTpemuTenbHOE
YCKOpEHUe

216 TexHudyeckue yCTpPOWCTBA: CIUIOMETD, JBH)KCHHME CHapPsOB,
LICHbIE U PEMEHHBIE NTepeJaun
[Ipaktuyeckue paboThl. M3MepeHHe MTHOBEHHOH CKOPOCTH.
HccnenoBaHue COOTHOIIEHUS MEXIy MYTSIMH, HpPOHICHHBIMU

217 TEJIOM 3a MOCJIE/I0BATENbHbIE PABHbIE MPOMEKYTKI BPEMEHH NPH
PaBHOYCKOPEHHOM [JBM)KEHUH C Ha4daJlbHOW CKOPOCTBIO, PAaBHOM
Hymo. W3ydyeHue [BW)KEHHS IIApUKa B BSI3KOW JKUJKOCTH.
W3yueHue NBUKEHUS Tela, OpOLIEHHOTO TOPU30HTAIBHO

JMHAMUKA

291 [Ipuniun otHocuTenbHocTH [Manunes. IlepBuiii 3akoH HbloTOHA.
NuepumnanbHble CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHiun cyneprno3uuuu cuil
Bropoit 3akoH HbprooToHa Ui MaTepUAJIBHOM TOYKM B

2.2.3 uHepansHoi cucreme orcuéra (MCO). Tperuit 3akon HproToHa
JUTSL MaT€pHaJIbHBIX TOUYEK

224 3akoH BcemupHoro TaroreHus. Cuna Tskectu.  IlepBas
KOCMHUECKasi CKOpocThb. Bec Tena

2.2.5 Cwua ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe tpenue. Cuiia TpEeHUS CKOJIBKEHUSI M CHIIA

2.2.6 TpeHus nokos. Koapduument tpenus. Cuia conpoTuBICHUs MpH

2.2 JBUKEHUH TeJa B )KUIKOCTU WJIH rase

297 [ToctynarensHoe 1 BpaliaTelbHOE ABMXKEHNE a0COIIOTHO TBEPIOTO
Tena

208 MoMEHT cuibl OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl.
VYcnosus paBHOoBecus TBEpaoro tena B MCO

299 TexHuueckue YCTPOMCTBA: MOAIIUITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB
[IpakTnueckue paboTbl. M3yuenue jBHXKeHHS Opycka IO
HAaKJIOHHOM IIJIOCKOCTM TOJA ~ JCHCTBUEM HECKOJIBKMX  CHIL

2210 HccnenoBanue 3aBUCUMOCTH CHJI YIPYTrOCTH, BO3HHUKAIOIIUX B
nepopMHUpyeMol IPYKUHE U PE3UHOBOM 00pasiie, OT BETMYUHBI UX
nedopmaruu. MccnenoBanue yciaoBuil paBHOBECHs TBEPOTO Tena,
MMEIOLIETO OCh BpallleHUs

3AKOHbI COXPAHEHUN S B MEXAHUKE

231 HNMnynbc MarepualbHON TOYKH, CHCTEMBl MAaTEpUAIBHBIX TOYEK.

Hmnynbe cuiibl 1 N3MEHEHNE UMITYJIbCa Tena
2.3 2.3.2 3akoH coxpaHeHus nmiyibca B UCO. PeakTuBHOE NBHKEHUE

2.3.3 Pabota cuibl

2.34 MOIIHOCTh CHIIBI

2.35 Kunerndeckass dHeprus MaTepualbHOM Touku. Teopema o




3.1

3.2

KMHETUYECKOU SHEPrUu

2.3.6

2.3.7

2.3.8
2.3.9

[TorenumaneHas osHeprus. l[loTeHumanbHas SHEpPrus ynpyro
nedopMupoBaHHON mpykuHbl. [loTeHuManpHas >Heprus Tena
BOJIM3U MIOBEPXHOCTH 3EMIIU

[ToreHnmanpHBle W HEMOTEHIMANbHBIE CUIbl. CBsi3b  pabOTHI
HEMOTEHIIMAJIbHBIX CHUJI C M3MEHEHHWEM MEXaHMYECKOW SHEpruu
CHUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEpruu

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckrue YCTPOMCTBA: JBHKEHUE PAKET, BOJOMET, KONED,
NPY>KUHHBINA MUCTOJIET

2.3.10

3.1.1

3.1.2

[TpakTdeckne paboTel. M3ydeHue CBsS3M CKOpPOCTEH T MpHU
Heynpyrom ynape. MHWccinemoBanue cBA3M  pabOTBl  CHIIBI  C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU Teja

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUH

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETHUECKOM  TEOPHH.
bpoynosckoe nBuxenue. Huddysus. Xapakrtep IBIKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

Mopenn cTpoeHuss Tra3oB, JKHIKOCTEH M TBEPABIX TEI H
00BsICHEHUE CBOIMCTB BEIIECTBA HA OCHOBE 3TUX MOJIesIel

3.1.3
3.1.4

Macca monekyi. KonngectBo BemectBa. [locrosiHHas ABoragpo

TemoBoe paBHOBecue. Temmepatypa u e€ usmepenue. [llkana
temneparyp Llenbcus

3.15

3.1.6

3.1.7
3.1.8

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-
KHHETHYECKON TEOPUU UICATLHOTO raza

AOcomroTHasi TemIeparypa Kak Mepa CpeIHEeW KHHETHYECKOM
SHEPIrUM TEIUIOBOTO JBWKEHHUs 4actull rasza. lllkama temmeparyp
KenbBuHa

VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbToHa

I"a30BbIe 3aKkoHBI. M30mponieccsl B HACATBHOM Ta3e ¢ MOCTOSTHHBIM
KOJIMUECTBOM BEIl[ECTBA: U30TepMa, H30X0pa, n30bapa

3.1.9

3.1.10

3.21

TexHU4YeCKre yCTPOICTBA: TEPMOMETP, OapOMETP

[TpakTnueckue pabotsl. M3MmepeHne Macchl BO3AyXa B KIIACCHOM
koMHaTe. MccienoBaHue 3aBHCHMOCTH MEXAY IapaMeTpaMu
COCTOSIHUS Pa3pEeKEHHOI0 Tra3a

OCHOBbI TEPMOJIMHAMUKN

TepmonnHamuueckas cucrema. BryTpenHss JHEprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOObI €€ N3MEHEHHUS

3.2.2

3.2.3

KomnyectBo  Temnmotel u paborta. BHyTpeHHss  oHeprus
0JIHOAaTOMHOT'O WJI€AJIbHOTO Ta3a

Bunbt TeIJIonepeavyu: TEIJIONPOBOAHOCTb, KOHBEKILIUS,
uznydyeHue. TernoéMKOCTh Tena. YJenbHas TelI0EMKOCTh
BelecTBa. Pacuér koauuecTBa TEMIOTHI NPHU TEIJIoNepeaaue

3.24

[lepBpiii 3akOH TepMoaWHaMUKH. [IprMeHeHHEe MepBOro 3aKOoHa
TEPMOJMHAMHUKN K wm3omporeccam. ['paduueckas WHTEpIpeTaus
paboThI raza

3.25

TermoBble MamuHbl. [IpUHLMIOBI AEUCTBHS TEIUIOBBIX MAILIKH.
[IpeoOpa3zoBanusi PHEPTUU B TEIUIOBBIX MamuHaxX. KoaddummeHt
nosne3Horo aeuictBus (manee — KIIJI) TenmoBoit mamuubl. [ ki
Kapno u ero KII/]

3.2.6

Bropoii 3akoH TepmoauHamukud. HeoOpaTUMOCTH MPOIECCOB B




npupozie. TemyoBble JBUTATENN. OKOJOTHYECKUE TMPOOIEMBI
TEIJIOOHEPTeTUKH

3.2.7
3.2.8

TexHu4eckne yCTpOMCTBA: JBUTaTElb BHYTPEHHETO CrOPAaHMS,
OBITOBOM XOJOIMIbHUK, KOHIUITHOHEP

[TpakTuyeckue paboTel. M3mepenue ynenbHO#l TeIoéMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpazoBanue u KoHAeHcanus. lcmapeHue © — KUICHUE.

3.3.1 VYnaeneHas Temiota mapooOpa3oBaHHUsS. 3aBUCHMOCTh TEMIIEPaTyphI
KUTICHUS OT JaBJICHUS
332 AOComI0THAs U OTHOCUTENbHAS BJIAXKHOCTh Bo3ayxa. HachleHHbIi
nap
Teépnoe teno. Kpucrammmueckue u amop@Hble Tena. AHU30TPOIHS
3.3.3 cBOMCTB  KpuctamwioB. JKumgkue kpucramipl. CoBpeMeHHBIC
3.3 MaTepHabl
334 [TnaBneHne W KpUCTAUTM3AIMA. YAeibHAs TEIUIOTa IJIABICHHUS.
Cyb6numarnus
3.3.5 YpaBHEHHE TEIIOBOTO OajaHca
TexHUYeCKre yCTPOUCTBA: TUTPOMETP U IICUXPOMETP, KaJOPUMETP,
3.3.6 TEXHOJIOTHH IOJIyYE€HUSI COBPEMEHHBIX MaTE€pHallOB, B TOM 4YHCIIE
HAHOMAaTepPHaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboThl. M3mMepeHne BIa)KHOCTH BO3/IyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DneKTpu3aius Tell. DISKTPUIecKui 3apsii. [{Ba Buaa 31eKTPUIECKUX
3apsi/ioB
4.1.2 ITpoBOAHMKH, TUIEKTPUKH U TIOJTYITPOBOIHUKU
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 BaumopeiicTeue 3apsiaoB. 3akon Kymona
OnexTpudeckoe mone. Hanpsk€HHOCTh 3JIEKTPUYECKOTO  TIOJISL.
4.1.5 [Tpuniun cynepno3uuy. JINHUU HAPSHKEHHOCTH AJIEKTPHUECKOTO
TIOJISt
41 4116 PabGora cun anextpocraruueckoro mois. llorenmuman. PasnocTs
MOTEHIMAJIOB
417 [TpOBOJHUKY U JUAJIEKTPUKU B IOCTOSHHOM 3JIEKTPUYECKOM IIOJI€.
JsnexTpudeckas IpOHUIIAEMOCTb
418 OnektpoéMkocTh. KonaeHcaTop. OIEeKTPOEMKOCTh  IJIOCKOIO
KOHJIeHcaTopa. DHeprus 3apsHKeHHOT0 KOHJeHcaTopa
TexHuueckue yCTpoiicTBa: AIIEKTPOCKOTI, AJIEKTPOMETP,
4.1.9 AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJIEHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYIUHBIN TPUHTEP
4110 [IpakTrnueckue paboTHI. N3mepenue 3JIEKTPOEMKOCTHU
KOHJIeHcaTopa
ITOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcioBUsL  CyIIECTBOBaHMS TOCTOSHHOTO 3JIEKTPHUECKOTO TOKA.
Hcrounnku Toka. Cuia Toka. [locTOssHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ydacTka 1enu
4.2 423 DJIEKTPUYECKOE  COMPOTHUBJIEHUE. Y ICIbHOE COMPOTHUBIICHUE
BEIIIECTBA
424 [TocnenoBarenbHOe, MapajjiesibHOE, CMEIIAaHHOE COEIUHEHUE
IIPOBOJTHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akon Jxoyns — Jlenna




4.2.6

MOH_[HOCTB QJICKTPHUYCCKOI'O TOKA

anektpoaBkymas cuina (gamee — OJIC) u  BHyTpeHHee

4.2.7 COTNPOTUBIICHUE MCTOYHWUKA ToKa. 3akoH Owma i  TOJHOMN
(3aMKHYTOMI) 35ekTpuueckoit nenu. Koporkoe 3aMmbikanue

428 DJIeKTPOHHAs MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBHCHUMOCTD
COIPOTUBIICHUSI METAIIJIOB OT TeMIieparypbl. CBepXIpOBOIUMOCTD

4.2.9 DJIEKTPUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB
[TonynpoBonuuku. CoOcTBeHHass M MPUMECHAs MPOBOAUMOCTH

4.2.10 nosynpoBoiHUKOB. CBoMcTBa p-n nepexoaa. [lonynpoBoaHUKOBbEIE
IPUOOPHI

4211 ONEKTpUYECKUH TOK B  DJIEKTPOJUTAX. JIEKTPOJIUTUYECKAs
JUCCOLMalUs. DIEKTPOIU3
OnekTpuueckuii  Tok B razax.  CaMOCTOATENbHBIA U

4.2.12 HECaMOCTOSITeNIbHBINA pa3psij. Pa3zauuHble TUIIBI CAMOCTOSITEIBHOTO
pazpsana. Monnus. [1nazma
TexHU4YeCcKUe YCTPOMCTBA: aMIepMeTp, BOJBTMETP, peoCTar,
HMCTOYHHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIC puOOpHI,

4.2.13 AIEKTPOOCBETUTEIILHBIE TPUOOPBI, TEPMOMETDP COINPOTHBIICHHUS,
BaKyyMHBIN MO/, TEPMUCTOPHI u (hoTOpE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN JTNOJI, TaJIbBAHUKA
[TpakTnueckne paboThl. M3yueHHE CMEIMIaHHOTO COEIUHEHUS

4.2.14 pesuctopoB. M3mepenne 3/1C ncTOUHNKA TOKA U €r0 BHYTPEHHET O
conpotusiieHus. HabmoaeHnue snexTpoimnsa

11 KJIACC
Kox Kon
NpoBepPsieMOro IIpoBepsiemble 371eMeHTHI COAEP KAHNS
pasaena
3JIeMEHTAa
4 DJIEKTPOAMMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA UHAYKIA

4.3.1 [ToctossHHBIE MAarHUTHI. B3auMoericTBruEe MOCTOSSHHBIX MArHUTOB
MarnutHoe mnone. Bektop MarHuTHOM wWHAYKIMH. [IpuHimn

4.3.2 cyneprno3uiuu. JIMHMM MarHuTHOM WMHAyKuuu. KapTuHa nuHuUi
MarHUTHON MHAYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB
MarauTHOE TmOJ€ MPOBOJHUKA C TOKOM. KapThHa nWHUNA TOJIS

433 JUIMHHOTO TPSMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBIEBOTO
MPOBOJHUKA, KaTyIIKHU ¢ TOkoM. OnbIT OpcTena. Bzaumonaeiicteue
MIPOBOJIHUKOB C TOKOM

4.3.4 Cuna Amriepa, €€ MOJyJIb U HalpaBJICHUE
Cuna Jlopenua, e€ MoOIynb M HampaBieHue. JI[BuxeHne

4.3 4.3.5 3apsDKEHHON YacTHIBI B OJHOPOJHOM MarHUTHOM mose. Pabora

cunbl JlopeHa

4.3.6 SIBiIeHUE AIEKTPOMArHUTHON MHTYKIIHA

4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIHH

4.3.8 OJIC nHaykIuu. 3aKOH JIEKTPOMArHUTHON MHAYyKIu Dapanes

43.9 Buxpesoe snekrpuueckoe noje. IC MHAYKIUH B MPOBOJHUKE,
JBIKYIIEMCSI IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM T10JIE

4.3.10 [TpaBuso Jlenma

4.3.11 NunykTtuBHOCTD. SIBNeHne camounaykuun. DJIC caMOuH IyKIIN

4.3.12 DHeprusi MAarHUTHOTO TIOJISl KATYIIIKUA C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE TT0JIe




5.1

4.3.14

TexHudeckue yCTpOﬁCTBaI MMOCTOSAHHBIC MArHUThI, SJICKTPOMAIrHUTEI,
OJICKTPOABHUIAaTCIIb, YCKOPUTEIIN SJICMCHTAaPHBIX qacTun,
HWHAYKOUOHHAA ICYb

4.3.15

[Ipaktuyeckue paboThl. M3yueHre MarHUTHOTO TOJS KAaTYIIKH C
TokoM. MccnenoBanue NENCTBUSA MOCTOSIHHOIO MarHUTa Ha PaMKy
¢ TokoM. MccienoBanue sIBJIICHHS 2JIEKTPOMAarHUTHOM MHIYKLIIUH

KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarensnas cucrema. CBoOoaHbBIE KOJeOanus. ['apMoHnueckue
koJyiebanus. [lepuon, yacrora, ammuTyaa u dasa KojebaHui

5.12
5.1.3

[IpyxuHHBIA MagTHUK. MaTeMaTH4ECKUI MasSTHUK

VYpaBHeHue TapMOHUYECKUX KoJjieOanui. Kunematmueckoe wu
JTMHAMHYECKOE OMMCAaHUE KOJIeOATeTbHOTO IBUKCHHUS

5.14

[IpeBpartenue 3Hepruu Mpu rapMOHUYECKHX KoseOaHusix. CBs3b
aMIUTATYBI KOJeOaHWH WMCXOMHON BEIUYHMHBI C aMIUIATYIaMHU
KojeOaHui e€ CKOPOCTU U YCKOPEHHUS

5.15

5.1.6

Konebarenbubiit  koHTYyp.  CBOOOIHBIE  3JIEKTPOMAarHUTHBIE
KojeOaHus B HJAEaIbHOM KoJIeOATEIbHOM KOHType. AHallorus
MEXJIy MEXaHWYECKMMU MU 3JIEKTPOMArHUTHBIMHU KOJIEOaHHUSIMHU.
®opmyna Tomcona

3aKkOH COXpaHEHUsI DHEPrUU B HUJCATHLHOM KOJIeOaTeTbHOM
KOHTYpe

5.1.7

5.18
5.19

BriHyX1€HHBIE MEXaHUYECKHE KoJe0aHusl. Pe3onanc.
Pe3onancHass  kpuBas.  BbIHyXJeHHBIE  3JIEKTPOMArHUTHbBIE
KoJe0aHusl.

[lepemennbiit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
MOIHOCTh NMEPEMEHHOTO TOKA. AMIUIUTYAHOE U JACHCTBYIOIIEE
3HAYEHUE CHUJIbI TOKA U HAIIPSHKEHUS

5.1.10

5.1.11

Tpancopmarop. IlpousBoiacTBo, mnepegaya u  noTpedIeHUE
NEKTPUYECKOM  PHEpruu.  DKOJIOTMYEeCKHEe  PUCKH  IIpH
IIPOU3BOJICTBE IEKTpUYECKON 3Hepruu. KylbTypa HCIoyib30BaHus
AJEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU

Texnudeckue ycTpomncTBa: cericMorpad, 3JIeKTpUYECKUN 3BOHOK,
JINHUM JIEKTponepenady

5.1.12

IIpaktuyeckue pabotbl. MccienoBaHue 3aBUCHMMOCTH IEpUOJA
MasblX KojeOaHui rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpysa.
HccnenoBanue NmepeMEHHOIO TOKA B LIEMM U3 IOCIEIOBATEIBHO
COETMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHu4yeckue BOJHBI, YCIOBHUS pacrpoctpaHeHus. Ilepuogn.
CKOpOoCTh pacupoCTpaHeHUsi W JJIMHA BOJIHBL [lomepeuHbie u
MPOJOJIbHBIE BOJIHBI

5.2.2

Wutepdepeniys u audpaxiys MEXaHHIeCKUX BOJH

523

524

3Byk. Ckopoctb 3Byka. I'poMKoCTh 3Byka. Brwicora ToHa. TemOp
3ByKa

DNeKTpOMarHuTHHIE BOJIHBI. YcnoBus W3ITy4eHHUS
9JIEKTPOMArHUTHBIX BOJIH. B3anMHas opuenTanus BekTopos E, B u
U B 3JICKTPOMAarHUTHOH BOJIHE B BAaKyyMe

5.25

CBolicTBa QJICKTPOMArHUTHBIX BOJIH: OTPaKCHUC, INPCIIOMIICHHC,
TTOJISIPHU3aITs, nudpakims, uHTEephEepeHITHS. CxopocTh
QJICKTPOMArHMuTHBIX BOJIH




[xamna DJIEKTPOMArHUTHBIX BOJIH. IIpumeHeHue

5.2.6 JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
507 [IpuHnunel  pagvocBsi3u W TeneBujeHusa.  Pannonokanus.
DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOILEH CpeIbl
TexHudyeckue  yCTPOMCTBA:  MY3BIKQIbHBIE ~ HMHCTPYMEHTHI,
5.2.8 yJIBTPa3BYKOBasl MAarHOCTHMKAa B TEXHUKE W MEIULMHE, pajap,
paanonpuéMHHUK, TeICBU30p, aHTeHHA, TenedoH, CBY-neus
OIITUKA
531 [IpsAMosIMHEHOE pacIpPOCTPAHEHHUE CBETAa B OJHOPOJHOM Cpene.
Jlyd cBeTa
532 Otpaxenue cBeTa. 3akoHbl oOTpaxeHus cBeTa. llocTpoeHue
M300pa’keHHi B IJIOCKOM 3epKae
533 [Ipenomiienne cBera. 3aKkoHBI TPEJIOMJICHHS CBeTa. AOCOJIOTHBIN
110KAa3aTejb MPEIOMIICHUS
534 [TomHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbId  yroa MOJHOrO
BHYTPEHHETO OTPAKEHUS
5.3.5 Jucnepcus ceera. CioxxHbINM cocTaB Oenoro ceera. L{peT
Cobuparoiye U paccenBaromye JUH3bl. ToHKas nuH3a. DOoKycHOE
536 paccTosiHue M OITHYEeCKas CHJIa TOHKOM JmH3bL. IlocTpoenue
M300paKeHUI B COOMPAOIINX U pacceuBaromx auH3ax. Gopmyna
53 TOHKOM JIMH3EI. Y BEJIMUECHHE, TaBacMOe THH30HM
5.3.7 [Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU
WNurtepdepentiuss  cBera. KorepeHTHbIE HMCTOYHHKHU. Y CIOBHSA
5.3.8 HAOJIOACHNS MAKCUMYMOB 1 MUHAMYMOB B UHTEP(EPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHHKOB
Hudpakius  cera. JudpaxkuuonHas  pemérka.  YciaoBue
539 HaOJIOCHUS TJIAaBHBIX MaKCHMYMOB npu naJIeHUH
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tonsipu3zanus ceera
TexHuueckue  ycTpocTBa:  OuKM, Jyma,  ¢oroamnmapar,
5311 MIPOCKIMOHHBIM anmapar, MHUKpPOCKOI, TEJIECKOIl, BOJOKOHHAas
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, TOJISIPOUT
[Ipaktuyeckue paboThl. V3MepeHHe mMokazaTens MPETOMIICHUS.
5.3.12 UccnenoBanue cBoicTB mM300paxkeHuidt B nuH3ax. HaOmronenue
JUCIIEPCUU CBETA
SJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH
['panuubpl MpUMEHUMOCTH KJIacCcM4eckorM mexaHuku. [loctymnaTel
6.1 TEOPUU OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTb MOJYJS CKOPOCTH
CBETa B BAKYyM€E, IPUHUUIN OTHOCUTEIHbHOCTH DWHINTEHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJIeHHe BPEMEHU U
COKpalIeHHE JUIMHbI
6.3 DHeprus U UMMYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3b Macchl € SHEpruedl W MMITYJIbCOM CBOOOJHOM YacCTHIIBI.
' DHEprust MOKOsi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
711 @®otonpl. Popmyna I[lnanka cBs3M SHepruum (GOTOHA C €ro
4acTOTON. DHEPrusl U UMIYJIbC (poToHA
7.1
712 OtkpeiTie u  wuccienoBanne ¢oroddpdekxra. Omnbiter AT
CroneroBa. 3akoHbl poTodPdexTa
7.1.3 VYpaBuenue DitHmreriHa ans dorodddekra. «KpacHas rpaHuma»




dotorddekra

7.1.4 Jasnenue ceera. OnbiTel I1.H. JIeOeneBa
7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA
716 Texuuueckue ycTpoiicTBa: poT037IeMEHT, GOTONATUNK, COTHEUHAS
Oarapes, CBETOIUO]L
CTPOEHHME ATOMA
701 Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccnenoBaHuio
cTpoeHus aroma. IlnanerapHast Mozienp aToma
IToctynarer bopa. Wznydyenwe wu mornomieHne (OTOHOB MpHU
7.2.2 IIEpEX0/Ie€ aroMa C OJHOTO YPOBHS 3HEPIUM Ha Jpyroi. Bunel
crniekTpoB. CIieKTp ypOBHEH 3HEPruu aToMa BOJI0pOJia
7.2 723 Bonnossie cBoiicTBa yactuil. Bosnsl ne bpoinsa. KopnyckymnsipHo-
o BOJIHOBOH ayanu3M. Judpakius 31eKTpOHOB Ha KPUCTAILIAX
724 CrioHTaHHOE U BBIHYX/IEHHOE U3Jy4eHHE. Y CTPONCTBO U IPUHLIUI
paboThI Na3epa
795 Texuuueckue yCEpOI;'ICTBaI CHEKTPAJIbHBIA aHaNN3 (CHEKTPOCKOIN),
J1a3ep, KBAaHTOBBII KOMIIbIOTEP
7.2.6 [IpakTuueckue padotel. HabmoieHue TmHenyaToro cnekTpa
ATOMHOE AJ1PO
7.3.1 Metoapl HAOMIOACHUS U PETUCTPAITUHU JIEMEHTAPHBIX YaCTHI]
OtkpbiTe  paauoakTuBHOCTH.  OmbiTel  Pesepdopna  mo
739 OIPENICJIEHUIO COCTaBa paJuOaKTUBHOro usnydeHus. CBoiicTBa
anbga-, 6era-, raMMa-u3nydeHus. BiusHue pajinoakTUBHOCTU Ha
YKUBBIE OPraHU3MBbl
OtkpeiTue mpoTOHa M HelTpoHa. HykioHHas Monenb sapa
7.3.3 I'eiizenbepra — MBanenko. 3apsn sapa. MaccoBoe 4Mcio sipa.
N3otonst
734 Anbda-pacnaa. DJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaj.
I'amma-uznmyuenue. 3akoH paJuOaKTUBHOIO pacnaja
7.3 735 DHeprus CBs3M HYKJIOHOB B siape. SnepHblie cuibl. [ledext macco
a1pa
7.3.6 SnepHsble peakuuu. [leneHne U CUHTE3 s1ep
Snepubiii peaktop. Tepmosnepublii cunTe3. IIpobimembr u
7.3.7 MEePCIEKTUBBl  SIEPHON DHEPreTUKHU. DKOJIOTHYECKHE aCIEKThI
SIIEPHOM DHEPrETUKH
738 OnemMeHTapHbIe YaCTHLIBI. OtkpsriTHE MO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
739 TexHu4eckue yCTporcTBa: JO3UMETP, KaMepa BuiibCoHa, siepHbIil
peakTop, aToMHast 6omMba
7310 [Ipaktuueckue pabotel. HccienoBanue TpekoB yacTull (10
rOTOBBIM (poTOrpadusim)
OJIEMEHTBI ACTPOOU3NKU
81 Bun 3Bé3muoro Heba. Co3Besnausi, spkue 3BE3IBI, IJIAHETHI, HX
BUJIUMOE JIBUKECHHE
Conneunas cucrema. Ilnmanersr 3emHOM rpynmnbl. IlmaHersi-
8.2 TUTaHThl M MX CIIyTHHKH, KapJjUKOBBbIE IUIaHEThl. Maible Tena
8 ConHeyHOM CUCTEMBI
8.3 Comnre, potochepa u armochepa. CorHeuHasi aKTUBHOCTh
8.4 Hcrounuk sneprun CotHIA U 3BE3]1
85 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, paJinyc,

TEMIIEpPaTypa, X B3aUMOCBs3b. Jluarpamma «CHeKTpabHbIN KJlacc —




CBETUMOCTBY». 3BE31bI INIABHOM ITOCIIENOBATEILHOCTH. 3aBUCUMOCTH
«Macca — CBETUMOCTDY [T 3BE3 ITIABHOH MMOCIEN0BATEILHOCTH

Buyrpennee crpoenue 3BE37. COBpEMEHHBIE TMPEICTABICHUS O

8.6 IIPOUCXOXKJIEHNH U 3BosroLind CotHIa ¥ 3BE31. DTanbl )KU3HU 3BE3]]
Mneunsiii [lyte — nama TDanmaktuka. CrnupanbHasi CTPYKTypa

8.7 lamakTuku, pacnpeneneHue 3B€3x4, raza u nbuid. [lonoxenue u
neukenne Comama B [amaktuke. [lmockas u  cdepuueckas
noacucTemsl ["anakTuku

88 Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHbIE ABIPHI B
s/ipax rajJlakTUK
Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06na. Pa30Oeranue

8.9 ranaktuk. Bospact u paamyc Bcenenno#i, teopusi bosbiioro
B3pbIBa. Mozeinb «ropsiueit BeeneHHoly. PenukToBoe n3nydeHue

8.10 MacmrabHas CTPYKTypa Bcenennoi. MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUU




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» ®duswnka, 10 kiracc/ Msakumes I'.5., byxosues b.b., Corckuit H.H. nmox penakuueit
[TapdenTtbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBerieHue.

» ®uswnka, 11 kimace/ Mskumes I'.5., byxosues b.b., Corckuit H.H. nmox penakuueii
[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBemeHuey.

METOJUYECKHUE MATEPUAJIbI I YUUTEJS, HADPOBLIE OBPA30OBATEJIBHBIE
PECYPCBI U1 PECYPCBI CETU UHTEPHET



