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IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢gu3uke 6a30BOTr0 YPOBHS Ha YPOBHE CPEIHET0 00IIero oopasoBanus pa3paborana
HAa OCHOBE TMOJOXEHUH M TpeOoBaHMII K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3zoBaTelIbHOMN
nporpammsl, npenctaBieHHbIXx B PI'OC COO, a takxke ¢ yuérom ¢enepaibHOl padoyeil mporpammbl
BOCIUTAHMS W KOHLEMIWHU TMpenojaBaHus y4deOHoro mnpenmera «®Dusuka» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI.

Copepxanue mporpaMMbl Mo (U3HMKE HaIpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOUH
KapTuHbI Mupa obydatonuxcsi 10—11 kimaccoB npu oOyueHnn ux Gu3nKe Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOrO moaxoaa. IlporpamMma mo ¢usuke coorBercTByeT TpeboBaHusiM OI'OC
COO x miaHUpyeMBbIM JMYHOCTHBIM, NMPEIAMETHBIM M METAlpeJIMETHBIM pe3yjbTaraM OOy4YeHHs, a
TaK)K€ YYUTHIBAET HEOOXOIMMOCTh peajH3allii MEKIPEAMETHBIX CBA3eM (PU3MKHU C €CTeCTBEHHO-
HAyYHBIMH Y4YeOHBIMH TpeAMeTaMH. B Hell ompenensioTcsi OCHOBHbBIE LEIH H3y4YeHUs (U3MKH Ha
ypOBHE cpeaHero oOmero o0pa3oBaHus, IUIAHUPYEMbIe peE3yJabTaThl OCBOEHHUS Kypca (U3HKH:
JUYHOCTHBIC, METAINIPEIMETHBIC, TTPeIMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [UIAHUpYEMbIE pPE3yJIbTAaThl OCBOCHHSA Kypca (u3mku Ha 0a30BOM YPOBHE, B TOM 4YHCIE

MpeIMETHBIC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxkaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPUPOJBI, BBICTYIAs B KaueCTBE Y4eOHOTO
mpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKIJIaJ] B CHUCTEMY 3HAHHH 00 OKpYKarolleM MHpeE.
konbHBI Kypc (QHU3UKH — CHCTEMOOOPa3yIOUINi JJIsl €CTeCTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKONIbKY (PU3UYECKHE 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB M SBJICHUN, H3y4aeMbIX XHUMHUEH,
omonorueit, Qusmdeckoii reorpadueii m actpoHomued. Mcmonp30BaHWE W AKTUBHOE MPUMCHCHHE
bu3MUecKUX 3HAHUW OIpeleseT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTUl B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IIOJIyY€HUS HOBBIX MAaTE€pUAIIOB C 33JaHHBIMU
cBoiicTBamu U Jpyrux. M3ydyenue pu3MKU BHOCUT OCHOBHOW BKJIaJI B (pOpMHpPOBAHHE €CTECTBEHHO-
HAyYHOH KapTUHBI MHUpa OOydarommxcsi, B (OPMHPOBAHHUE YMEHHHA TNPHUMEHSATh HAYYHBIA METO.
MO3HAHUS TPU BBHIOJHEHUU UMHU Y4EOHBIX MCCIIEeI0OBaHUH.

B ocHoBy Kkypca ¢usuku st ypoBHS CpemHEro oOmiero oOpa3oBaHUS TOJIOXKEH Pl HJCH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmmnocmu. B COOTBETCTBHUM C HEM Kypc SBISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COZIEp’)KUT MaTepuall U3 BCeX pa3lesoB (PM3MKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOH, Tak MU
COBpEMEHHOM (pU3HUKH.

Hoes eenepanusayuu. B coOTBETCTBUM ¢ HeW Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisieTcss (hOpMHpOBAHHE MPENCTaBICHUM O CTPYKTYpPHBIX
YPOBHSX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanmuzanus mpeanosnaraeT MCIOJb30BaHHE T'yMaHUTapHOTO
MOTeHIIMaaa PU3NYECKOW HayKH, OCMBICICHHE CBSI3U Pa3BUTHUS (U3UKH C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33pPEHYECKUMH, HPABCTBEHHBIMH U 3KOJOIMYECKHUMHU IPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢Gu3MKu mOpeanojaraeT 3HaKOMCTBO C IIUPOKHUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoea  skonocuzayuu  peanusyercsd IOCPEJICTBOM  BBEICHHSI  DJIEMEHTOB  COJAEpIKaHMUS,
MOCBALIEHHBIX YKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C pA3BUTHEM TEXHUKU U
TEXHOJIOTUH, a TakXe 00CYXJAeHUs MPoOJeM PallMOHAIBHOIO MPUPOJAONOIB30BaHUS U SKOJIOTMYECKON
0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (PU3UKU Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus SIBISIFOTCS
¢uznyeckue Teopur (GopMHpPOBAHUE MPEJCTABICHUNA O CTPYKType MOCTPOCHHS (U3UUECKON Teopuw,
ponu (GyHIAaMEHTAJIbHBIX 3aKOHOB M TNPUHIUIOB B COBPEMEHHBIX MPEACTABIEHUSAX O IPUPOJIE,
rpaHHIaX PUMEHUMOCTH TEOPUH, Ul ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPOLIECCOB).



CucTeMHO-eSTETbHOCTHBIM MOAXO0 B Kypce (U3MKK peau3yeTcsl MpexkJe BCero 3a CuéT
OpraHu3alK KCIIEPUMEHTAIBHON eATeIbHOCTH oOyuatomuxcs. [l 6a30Boro ypoBHs Kypca GU3NKU
— 3TO UCHOJB30BAHUE CUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIAOOPAaTOPHBIX
paloT, KOTOpbIe B IIporpamme o (usnke oObeANHEHb! B OOIIMH CIHUCOK YYEHHYECKUX MPAKTHUYECKUX
pabot. Beiienenue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT, MPOBOIUMBIX ISl KOHTPOJIS M OLCHKH,
OCYILECTBIISAETCS yYaCTHUKaMH 00pa30BaTeJIbHOrO MpoLecca UCX01 U3 0COOEHHOCTEH IIIaHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. IIpm 3TOM obOecreunBaeTCsi OBJaJEHUE OOYYAIOIUMHCA YMEHHSIMU
IIPOBOJIUTh KOCBEHHbBIE W3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIWYMH U [TOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.

bosbioe BHUMaHME ylenseTcsl PEeUICHUI0 pacu€THBIX M KauyeCTBEHHBIX 3anad. Ilpu stom ams
pacu€THBIX 3aJad NPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO 3aJaHHOM (PHU3MUYECKOW MOJEINbIO,
MIO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHbBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zjielna Kypca, Tak U
UHTErpUpYys 3HAHUS U3 pa3HBIX pa3zienoB. [[is KaueCTBEHHBIX 3aJad IPUOPUTETOM SIBIISIOTCS 3aJaHUs
Ha OOBsSICHEHUE MPOTEKaHUs (PU3NYECKUX SBJICHUN U IPOLIECCOB B OKPY)KAIOLIEH JKU3HU, TpeOyrolue
BbIOOpa (PU3UUECKOM MOJICNN JJISi CUTYalluH MIPaKTHKO-OPUEHTUPOBAHHOTIO XapaKTepa.

B cootBerctBumn ¢ tpeboBanuamu OI'OC COO k marepualbHO-TEXHUYECKOMY OOECIEeUeHUIO
ydeOHOro mporecca 0a30BBI ypOBEHb Kypca (U3WKH Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS
JIOJDKEH M3Yy4aThCsl B YCJIOBHUSX MPEAMETHOro KaOuMHeTa (U3MKU WIM B YCIOBUSX MHTETPUPOBAHHOTO
KaOMHEeTa MMPeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHeTe QPU3NKH JOKHO OBITHh HEO0X0AUMOE
nabopaTopHoe 00OpYyJOBAaHUE JUIS BBIIOJHEHUS YKa3aHHBIX B IporpamMme Ho (HU3UKE y4YEHHMUECKUX
[IPaKTUYECKUX PabOT U AEMOHCTPALMOHHOE 000y I0BaHHE.

JleMOHCTpalMOHHOEe 000pyioBaHue (GOPMHUPYETCS B COOTBETCTBUM C MPUHIIMIIOM MUHUMAJIbHON
JOCTaTOYHOCTH M OOECIeYMBAET IMOCTAHOBKY IEPEYMCICHHBIX B IPOTpaMMe MO (PU3HMKe KIFOYEBBIX
JEMOHCTpalMi Ui HMCCIENOBaHMS H3YYaeMbIX SIBIEHMH H MPOLIECCOB, HMIMPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUI.

JIaGopaTropHoe 00opynOBaHME JIi YYEHMUYECKMX HPAKTUYECKUX paboT (Gopmupyercs B BHJE
TEMAaTHYECKHX KOMIUIEKTOB M 00ECIEeUnBaEeTCS B pacuéTe OJHOrO KOMIUIEKTA Ha JIBYX OOYYarOIIUXCS.
TemaTnueckue KOMIIEKThI 1a00paTOPHOTO 0OOPYAOBAaHUS JOKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
MCIOJIb30BaHNHU aHAJIOTOBBIX U LIU(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTENBHBIX CUCTEM
B BUJie HU(PPOBBIX 1aOOPaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME MHTEpeca M CTpEeMJICHHs OOYy4arollMXcs K HAyYHOMY M3YUYEHHUIO NPHUPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® pa3BUTHE TMPEACTAaBICHUM O  HayyHOM  MeETOJe TO3HaHus U  (OpMUPOBaHUE
HCCIIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (opmHupoBaHME HAay4YHOTO MHPOBO33PEHHUS Kak pe3yibTaTa H3y4E€HUS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

e (opMUpOBaHME YMEHUI OOBACHATH SIBIEHHUS C HUCIOJb30BaHUEM (PU3MUYECKUX 3HAHUM U
Hay4HBIX JOKa3aTeIbCTB;

e (opmupoBaHue NpencTaBiIeHUN 0 poiu (GU3MKHU Ui Pa3BUTHS JPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.
JlocTiKeHHe 3TUX Lieield oOecreunBaeTcs pelieHueM CIeAYIoIUX 33134 B Mpolecce N3ydeHUs
Kypca (U3MKU Ha YPOBHE CpeJIHEro o0iero oopa3oBaHus:
e @puoOpeTeHHe CUCTeMbl 3HAHUH 00 O0OHmMX (QHU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIOYAas MEXaHUKY, MOJEKYJSIPHYI (U3HKY, DJIEKTPOJAWHAMHKY, KBAHTOBYIO
(bU3UKY U 3JIEMEHTHI aCTPOPU3HKH;

e (opMHUpOBaHME YMEHHH MPUMEHATh TEOPETHYECKHE 3HAHUS Ul OOBSICHEHUS (PU3MUECKUX
SBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIOCOOOB PEIICHHS PA3IMYHBIX 33/1ad C SBHO 3aJaHHON (PU3MYECKON MOJEIbIO,
3a/a4, MOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHHE (U3NYECKOM MOJENH, aJleKBaTHON
YCIIOBUSIM 3a71a4H;
e [oOHUMaHHE (UINYECKUX OCHOB U TMPUHIUIOB JEUCTBUSA TEXHUYECKHX YCTPOICTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPELY;
® OBJAJICHUE METOJaMH CaMOCTOSTEILHOTO IUIAHUPOBAHHUS W TPOBENCHUS (DU3MUECKHUX
JKCIIEPUMEHTOB, aHAIM3a M HWHTEpPIpeTanud WH(OOPMALUU, OMPEICIICHUS TOCTOBEPHOCTH
MOJIYYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCJIOBUW JUIsi pa3BUTHUS YMEHMH NPOECKTHO-HUCCIIECIOBATEIBCKOW, TBOPYECKOU
JeSITeTbHOCTH.
Ha usydyenue ¢usuku (0a30BbIl ypOBEHB) Ha YPOBHE CpeHEro o0Iero oopa3oBaHusl OTBOIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemelii B mporpamMme mno ¢u3MKe IepeueHb JaOOpaTOPHBIX M MPAKTHYECKHX padoT
SIBJIICTCS. PEKOMEH/IOBAaHHBIM, YYUTEIb JIeaeT BBIOOpP MPOBEACHUS JIA0OPATOPHBIX PabOT U OMBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00yJaromuxcsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka o npupone. Hayunbie MeToapl MO3HAHUS OKpYyXkaromero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOpUU. | paHHIIBl IPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIBLHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTENLHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro aBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. CiokeHne nepeMenieHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHnoe nBuxeHue. [[BrH>KeHHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JMHEWHas cKopocTh. llepuon u
gactoTa oOpamieHus. [leHTpocTpeMHUTEeTIbHOE YCKOPEHUE.

TexHuueckue yCTpoMCTBA M MNPAKTHUECKOE IPUMEHEHHUE: CHUJOMETp, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYN.

Llemoncmpayuu

Mojenb cucTeMBbI OTCUETA, MILTIOCTPAlM KHHEMATUYECKUX XapaKTEPUCTUK JABUKECHHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nrkeHus Tena, OpoieHHOro Mo YIIoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIBIO ONIPEIEIECHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOUIEHWS ~ MEXAY  NOYTSAMH, MOPOWICHHBIMUM  TEIOM  3a
MIOCJIEOBATEIbHBIE PABHBIE NPOMEXYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cuid. Btopoit 3akon HerooTona st
MaTepUaIbHOM TOUKH. TpeTuit 3akoH HproTOHa 711 MarepralibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koagouuuent tpenus. Cuaa conpoTHBIECHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuuyeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOAIIUITHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(OopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmiynbsc MatepuaabHOM TOUKH (Teja), CACTEMbI MaTepUaIbHBIX ToueK. IMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHHHM KHHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexos mOTEHIIMATBHON YHEPTHH B KHHETUUYECKYIO  OOpaTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MIpUMEPE PACTSHKEHUS PE3HHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOIL Meopul
OCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOﬁ TEOPHHU 1 UX OIIBITHOC 000CHOBaHHE.
BpoynoBckoe gaBmwxkenue. [Juddysus. Xapakrep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEM M TBEPABIX Tel W OOBSICHEHHE CBOMCTB



BElleCTBA Ha OCHOBE 3THUX Mozenedl. Macca u pasmepbl Moisiekyid. KomnuecTBo BelecTsa.
[TocrossnHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa cCpeiHell KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBiIeHHe U30IPOLIECCOB: U30TEpMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKyI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY JABJICHUS ra3a Ha CTEHKHU cocya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO raza, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBI, IABJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ n3MeHeHus. KonmnyecTBo TemioTsl U pabota. BHyTpeHHSsI 3HEprusi 0JHOATOMHOTO
UJeanbHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeTIbHas
TEIJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI P TEILIONEpeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOT0 3aKOHA TEPMOJMHAMUKH K H3omponeccaM. ['padudeckas uHTepnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIu1oBbIX MamnHax. Koaddunuent noneznoro aeiicrsus terioBod Mamuubl. [ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpruM Tejla IMpH COBEPLICHWH pPAaOOTHI: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUACOJEMOHCTpALINs).

M3MeHeHne BHYTpEHHEH sHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXa. HachlleHHbIH nap. YaenpHas TeIoTa napooopa3oBaHus.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.



Teépnoe Teno. Kpucrannnueckue u amopgHsbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne M Kpuctauvzauus. Y IelbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMHU IOJYYEHHS COBPEMEHHBIX  MaTepUalioB, B TOM  YHCIIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3MepeHne 0THOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsn. J[Ba Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOJTYIPOBOJAHUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOTro 3apsija.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. ToueuHblid  snekTpuyeckuidl  3apsia.
Onektpuueckoe mnojae. Hampsx€éHHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsH>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanexkrpocrarmyeckoro mons. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUUECKOM TToJie. JuaekTpuueckasi MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckne yCTpoCTBa M MPAKTHUUYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUUECKAs 3aIlUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DJNIeKTpOoCcTaTUYECKas 3allMTa.

JMdNEeKTPUKU B SJIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IJIACTHH,
pacCTOSTHUSA MEXKY HUMH U JTUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUYECKOTO TOKA. MICTOUHUKHM TOKa.
Cuna toka. [IocTOsSHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIeKTpUUIECKOe COTIPOTHUBIICHHE. VY nensHOE COTPOTHUBIICHNE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoyms—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIAs CHJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) 2JIeKTpraeckoit mernu. KopoTkoe 3aMbIkaHme.



OneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKuii TOK B pacTBOpPax M paciulaBax 3JEKTPOJUTOB. ODJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIIEKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HWCTOYHMKH TOKAa, 3JEKTPOHArpeBaTeNbHbIE TPUOOPBI, DIEKTPOOCBETHTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH AHOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBICHHUS LMIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJEKTpOABMKYLIEH CHUJIbl HMCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pusmyeckas BeEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX NPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe ABMKEHHE B )KMBOM Ipupojne, Audpdy3us, 0CMOC, TEMI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JEKTPUUECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue IBIKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TMOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXPAHEHHs HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3anMOJEHCTBHE IIOCTOSIHHBIX MAarHWTOB. MarHuTHOE IIOJIE.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUKM MarHUTHOU
uHayknuu. KaptuHna amHui MarHUTHOW MHYKIUHU TTOJISI IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM WMHIYKIIMU MAarHUTHOTO IMOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBrue MPOBOJHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapayes.

BuxpeBoe siekTpuueckoe Mose. DNeKTPOJBMXKYIIAass Cuila WHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE MPUMEHEHUE: ITOCTOSIHHbIE MAarHUThI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1E€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKA C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznes S. KosieOanus 1 BOJTHbBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONCOAHUA
Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
kosnebanus. Ilepumon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTtnueckuil MasTHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYEeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIHHOM
KOHTYpE.

[IpencraBienue o 3aTyxamImuxX KojeOaHUsAX. BbIHYXICHHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosnb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTHU4eCKUI
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NMEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH IIEPUOA MAJIBIX KOJIe€OaHUH Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1Hb

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacnipocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMarHUTHbIE BOJHBL. YCJIOBHS M3IY4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, IMpeJIoMJIeHue, moispu3anus, audpakuusa, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTnOCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmionenne otpaxxeHus U MPEOMICHHUSI MEXaHUYECKUX BOJH.

Habmoienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOEe pacIpOCTpaHEHUE CBETA B OAHOPOIAHON Cpelie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaje.

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHHSA CBeTa. AOCONIOTHBIA  IOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccewBaromue JuH3bl. ToHkass smH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKas cuiia TOHKON NIHH3bL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUA
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TTaJICHUH MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeta.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyma, QoToarrapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHHe cBeTa. OnTuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnu cera.

Hab6monenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOIILIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanre CBONCTB N300pakeHU B JTHMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJILHOCTH DUHINITEHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHHU M COKPAIIIEHUE JTHHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MacChI C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTHS TIOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M dHEPrUM POTOHA C €r0 YACTOTOW. DHEPIHUs M UMITYIIHC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpOIICTBA M MHpaKTHUECKOE NpUMEHeHHe: (poToanaemeHt, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactui. Ilnanerapnas
mogenb atoMa. Iloctymnarel bopa. U3nyuenne n mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO YpOBHS »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp ypOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactuil. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIn3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTEP.
Jlemoncmpayuu
Mopuens omnbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTb CTPOEHHUsI  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3IIy4EHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3IydeHus. BrusHue paguoakTHBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOHa W HeitpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.
SAnepusiii peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U THEPCHEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTulbl. OTKPBITHE ITO3UTPOHA.
MeTto/1bl HAOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTUHBI MUpa.
TexHuueckue ycTpolCTBa M MPAKTHUECKOE NPUMEHEHHE: T03UMETpP, KaMmepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CUYéTunK MOHM3UPYIOIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbl  pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE  3HAUYEHHE
aACTPOHOMHHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IOCIIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHHS O
IIPOUCXOXKAECHNUHU U 3BotoLnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonbiioro B3psiBa. PennkroBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJICIICHUS MOJIOKEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THYECKOH cdepax OeATeTbHOCTH YelIOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBIseTcs € Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMUS:
SBJICHWE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOINOJIEHHE,
HKCIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbI M HX
IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBI)KEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHMS B JKUBOM Npupoje, AeWCTBUE paJvallud Ha >KUBbHIE
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUN 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOr0 TOKA, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yueOHOro mpeamera «®dusmukay Ha ypOBHE CpeIHEro oOumero odpa3zoBaHuUs
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIECTBa,
pacuIMpeHe XKU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B IPOIIECCE peau3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULUU  O0YyYaroIlerocss Kak aKTUBHOLO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKUX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBHM C HUX
GYHKIUSMU 1 Ha3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTHKEHUSM POCCHICKUX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATE€IbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasl 3CTETUKY Hay4YHOTO TBOPYECTBA, NPUCYLIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEpEC K pa3IuuHbiM cdepaM MNpopecCHOHANbHOW JESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa3oBaHUIO M caMO00pa3oBaHUIO B o0jacTu (U3MKHU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IUJIJAHUPOBAHUE W OCYIIECTBJICHUE NIEWCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

paclIupeHHe OIbITa JIEeATENbHOCTH HKOJIOTMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3UUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX,

pa3pabaThIBaTh IUIaH PEHICHUs IPOOJIEMbI C yUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBHE DPE3YJIBTATOB LEISAM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IETh HAYyYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUAMHU W MeToAamu (pu3mdeckoin
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
(Gu3HKH, CTTOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUs 3a]1a4
buznyecKoro coaepxKaHus, NPUMEHEHUIO Pa3IMYHBIX METO0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYEHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTBhl IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/Jlaud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PH3MKE B IPAKTHUECKYIO 001aCTh KUZHEICITENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIBbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJydeHUs WHMOpMAIMK (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEpIpETauio HHOOPMAIIUU PA3TUIHBIX BUAOB U (POPM MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

WCIIOJTB30BaTh CpPENCTBAa HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TTPABOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON OE€30MMacHOCTH;



CO3MaBaTh TEKCTHl (UIWYECKOTO COACPKAHWS B pasIudHbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKax (PU3MKKU U BO BHEYPOUHOH /1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHONW ¥ UHIAUBUIyalbHON pabOThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHHIO: COCTaBIATh IUIAH JEHUCTBUM, PACIPENENATh POJIA C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HJAEHU C NO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO JEATENBHOCTh B 00JacTH (UMK U
ACTPOHOMUH, BBISIBIISTH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKol paboThl € Y4ETOM UMEIONIMXCA PECypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSIBJICHUIO DPYIAUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTH KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIBTATOB LETISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
U MBICJIUTEILHBIX TIPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKECHUIO,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;
MPUHUMATH CeOsI, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qocTuxkeHHs! TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE st
YPOBHSI CpeHETo 0O0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIECHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHME K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAILHOE COCTOSHUE IPYTHX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COICPCIKNBAHUTIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISITh MHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce mpeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAayyHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )XKMIKOCTEH M TBEPABIX TE€J, TOUYCUYHBINA DJIEKTPUYECKHUM 3apsAl IPU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHHOE [BM)KEHHE, CBOOOJHOE NajeHue Tell,
JIBUKCHHE 110 OKPY)XHOCTH, WHEpLUs, B3amMmozecicTBue Tei, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEeHHe 0o0bEMa Tea MpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJIOBOE paBHOBECHE, UCIIApEHHE, KOHIEHCAIUs, IJIaBJIeHHEe, KpUCTAJUIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXaHMYECKOE JBI)KEHHE, UCIOJb3YS (DHU3MUECKHE BEIUYMHBI: KOOpJUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUja, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NOTEHLUAlbHAs D3HEPIus, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUHA CMBICT HCIOJIB3YEMBIX BEIUYMH, UX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BEJWYMHBL: JIABJIEHUE Tasa, TEeMIlepaTypa, CpelHss KHHETHYecKash SHEeprus
XAOTUYECKOT0 JIBUJKEHUSI MOJIEKYJ, CPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICI UCTIOIb3YEMbIX BEIIUYHH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YUYECHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTpUYECKOoe MoJe,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, WX OOO3HAUEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU BeTUUYNHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloToHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEIHENH KHHETUYECKONW 3HEPIHMM TEIUIOBOTIO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKOoe BBIPAKEHHUE U YCIIOBUS (IpaHMILIbI, 007aCcTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHUIO (DPU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX H3MEpPEHUH, @pu 3TOM  (HOpPMYIHPOBAThH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCHOJb30BATH HM3BECTHBIE METOIbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHUJE TaOiMIl U rpadUKOB, J1elaTh BBIBOBI
10 pe3yJibTaTaM UCCIIE0BaHUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOPaTOPHOro 000pYyA0BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4Ml BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIBI, HEOOXOAMMBIE Ui €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKOi BEIMYHHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3NUYECKHE SBICHMUS;

UCIONb30BaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPeJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMylo HHPOPMALIUIO;

IPUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH P 0OpaILeHUH ¢ TPHOOpaMH U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
TpyNIbl, palMOHAIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJI0rO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh y OOYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
JeSITebHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTHUHBI MUPA;

YVUNTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOoYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHrnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (uU3MYECKUE SBJIEHUS (IIPOIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHUE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIUS, JACWCTBUE MAarHUTHOTO IOJIE Ha MPOBOJHUK C TOKOM U JIBIXKYIIUKHCA 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jla, €CTECTBEHHAs! U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JIIEKTPUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJeH, Mepuoj M YacTtoTa KojeOaHul B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas CuUila JMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOIB3YEMBIX BEIMYMH, WX OOO3HAYECHUS W CIUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTHMHU
BEJIMUYMHAMU, BBIYUCIATH 3HaAUCHUE (PU3NYECKON BETUUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIHUH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKECHHUS CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH paJnOakTUBHOIO pacmajaa, Ipu 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNIATh HaNpaBieHUE BEKTOpa MHIAYKIMHW MAarHUTHOTO TOJsS NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U ONKCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npoOnemMy/3ajady W TUINOTE3y Y4eOHOro OKCIEpUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISATh MpSMbIE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
HCCJIEJIOBAHMUS,

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEICHUM HUCCIENIOBaHMA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PHU3MUECKOW MOJENbI0, HCIONb3YS
(u3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOI'O 3HAaUE€HUs! (PU3UUECKON BETUUMHBI;

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMM U IPEJICTABICHHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH MPUHIIHUIIBI ISHCTBHUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, PA3IUYaATh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIb30BaTh TEOPETHUYECKHE 3HAaHWSA 1O (U3UKE B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLIMAJIBHBIX POJIeH, IIaHUPOBaTh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXI0r0 M3 yYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATENBHBIE
padoThI padoThbI pecypesI
Pa3znen 1. DU3UKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmoreka LOK
' https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kuremarnka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2:2 Jlunawmica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoteka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBEI TEPMOMHAMHUKH 10 . https://m.edso0.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3znen 4. JIEKTPO/IMHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 bubnnoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72

42 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 bubmuorexa [JOK
' Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nose. DJeKTpOMarHuTHas 11 1 3 bubmumoreka [IOK
' WH YKLV https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DIeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmorexa [IOK

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



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

Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ﬁggi?;;ﬁi%asigﬁﬂ f41c97¢
Wroro no pazueny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

01 Obobuaronee nopToperie 4 ﬁggg:lld/(r);?e?sg.)rﬁﬂf4lc970
Hroro no pasneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

No KonuyecTBo yacoB Jlara DJlIeKTpoHHbIe U pPOBbIE

u/n Tema ypoka Beero Konrpoabusie IIpakruueckue S oOpa3zoBaTe/IbHbIE
padoTbI padoThbI pecypcbl

L Hayamme veroms nosamm ) buGanoresa LIOK

https://m.edsoo.ru/ff0c32e2
OKPY’KaroILEero Mupa
Ponb u MecTo pusuku B

2 (hOpMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nBikenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMepHOE npsAMONMHENHOE 1 bubnnorexka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majienne. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc

7 Do warepmarnot romno 1 buGmoresa LIOK

https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 Tamen Hnepmmamme cerewss 1 ubanorexa IOK
' . https://m.edsoo.ru/ff0c3be8
orcyera. llepBblii 3akoH HeroTOoHA
Macca Tena. Cuia. HpHHmEn Bubnmorexa [TOK
9 Cynepro3uiuu cui. Bropoii 3akox 1

HproToHa 11 MaTepranbHON TOUKH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tpetuii 3akon HeroToHa niis

bu6mmoreka [IOK

10 MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
KOH BCEMHUPHOTO TiAroTeHus. Cu
11 3:X<OGCTI/IC.GHGII))B; EOCM;)I‘IGCCKa}IC . bubmorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cwia tpenus. Koaddunment

13 TpeHust. Cuiia CONpOTUBIIEHUS IPU bubmumoreka [IOK
JIBUKEHUH TeJa B )KUIAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpalaTeabHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tena. MoMeHT cuitbl. [1edo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOTO Tena
HNMnynsc MmaTepuanbHOW TOYKH,

15 CUCTEMbI MaTepUAIbHBIX TOUEK. bubnnoreka [JOK
Wmmnynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE TBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas sneprus bubnnoreka [JOK
MarepuansHOR Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
ITorennmansHas 3HEPTHUSL.

N I e e B LOK

' https://m.edsoo.ru/ffOc461a
[TorenuunanpHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
IToTenuanbHbBIE 1
HEeMOTeHIUaIbHbIe cUIIbl. CBS3b Bubnmorexa [TOK
18 paboThl HEMOTEHITUATBHBIX CHJI C

H3MEHEHHEM MEXaHHMIECKOMN SHEPTHUU
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

MEXaHUYEeCKOH OHEPIun

19

JlaGopaTtopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C M3MCHEHUEM MEXaHUIECKON
SHEPruM Telia Ha IpUMepe
PacTSHKCHUSI PE3HHOBOTO )KT'yTa)

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUSI B MEXAHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABUXKEHUE.

Mudpdysus

Xapakrep JBUKEHUS U
B3aMMO/JICHCTBHS YaCTHUI] BELECTBA.
Mopenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPABIX TeI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
IlTxana remneparyp Llenbcus

25

26

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEN KUHETUYECKON SHEPTUU
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pa3pEKEHHOIO ra3a»

HSOHpOHCCCH B HACAJIbHOM ras€ u

bu6mmoreka [IOK

29 uX rpaduyeckoe npeicTaBICHNe https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObI e€ u3menenust. Konuuecto bubnmoreka [JOK
TEIUTIOTHI U paboTta. BHyTpeHHSIS https://m.edso0.ru/ff0c5952
SHEPrusl OJJHOATOMHOTO UICATLHOTO
raza

31 Buas! Tenonepenaun ubmiorexa [JOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILLIECTBA.

32 KonuuecTBo TemioThl npu bubnnoreka [JOK
Terionepenaye. AauadaTHbIi https://m.edsoo.ru/ff0c5¢c36
porecc
[IepBblil 3aKOH TEPMOAMHAMUKY U bubnnorexa [HOK

33 )
€ro MPUMEHEHHUE K M30IIpoIieccam https://m.edsoo.ru/ffOc5efc

w | e e B LOK

) https://m.edso0.ru/ff0c6230
TEPMOJTUHAMUKHU

35 [Tpunuun geiicteus nu KITJ{ bu6mmoreka [JOK
TEIUTOBOW MAalluHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapnuo u ero KIT/]

37 DKoJ0ru4ecKue npooIeMbl
TEIUIODHEPTETHKHU

Wi ypoK
38 Sﬁ%i?;;?lprazp (1())H3H1<a OcHoBBI bubmorexa HOK
' https://m.edsoo0.ru/ff0c6938
TEPMOTTHAMHKI)
39 f&iﬁﬁ;ﬁiﬁ%&%ﬁ T(e)l\gEOBH bubmorexa HOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKI)
40 [TapooOpa3oBanre U KOHIEHCAITHS. bu6mmoreka [{JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

Ucnapenue u kunenue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS U OTHOCHTEILHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa LIOK
nap Ayxd. = https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
2 evoners xprcranon. Ko BuGnuorea 10K
P - AR https://m.edso00.ru/ffoc65f0
Kkpuctajibl. CoBpeMEHHbIE
MaTepuabl
18 Vaemmon rennora tasnenn BuGnuorera 10K
g ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
a4 VPaBHEHHE TEILIOBOTO Oananca https://m.eds00.ru/ff0c6820
g | s o St Bumores 110K
DAL A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
o | o Bumores 110K
YIPOBOHHMICH. https://m.edsoo.ru/ffoc6bce
COXpaHEHHUs JEKTPUUYECKOTO 3aps/ia
47 Rynoma, Towemmtsnexmpeo BuGaorera IOK
y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unun bubnnoreka [JOK
ANIEKTPUYECKUX ToseH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
| e Bumorera 10K
- . https://m.edsoo.ru/ff0c6f00
MOTEHITHAIOB
50 IIpoBONHMKY U AUDIIEKTPUKU B bub6nuorexa [IOK

OJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

I[I/IBJICKTPI/ILICCKaH ITPOHUIIAEMOCTD

51

52

53

OnekTpoéMkocTh. Konniencarop

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTopa. DHEPrus
3apsHKEHHOT0 KOHJIEHCaTopa

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amrmapara, CTpyHHOIr'0 IpUHTepa.
DIIeKTpOCTaTUYECKas 3aIlHTA.
3azemileHre AIIeKTPOnpruOOpPOB

55

56

57

58

59

DIIEKTPUYECKHI TOK, YCIOBHS €T0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akoH Oma it
ydacTKa Ienu

[TocnenoBarenpHOE, TapaUIETBHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «/3y4yeHue cMEeIanHoTro
COCIMHEHUS PE3UCTOPOB)

Pabora u mourHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3axoH OMa a1 TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

PezepBHblit ypok. KonTposbHas
paboTa no Teme

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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"DnekTpoauHamMuka" /
Bcepocculickas npoBepoyHas
pabora

60

61

O06o0maromuii ypok
«DNEKTPOAUHAMUKAY /
Bcepoccuiickast mpoBepoyHas
pabora

DNEeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

62

63

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

[ToynpoBOTHUKH, UX COOCTBCHHAS
U IIpUMECHasi TPOBOAUMOCTb.
CaoiicTBa p—N-mepexo/a.
[TorynpoBOTHUKOBBIE TPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

64

DNEeKTPUUECKUN TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLHALINS.
DnexTpoaus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

65

66

DNEeKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITeNIbHBIN pa3psi.
Moanus. I1na3zma

DnexTpuueckue npudopsl U
YCTPOMCTBA U MX MPAKTUYECKOE
npuMeHeHne. [IpaBuia TeXHUKH
0€3011aCHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bubnmoreka [JOK
https://m.edsoo.ru/ff0c86fc

67

KonTponpHas pabota mo Teme
«9nexkrpocraruka. [locTosHHBIN
ANEKTPUYECKUN TOK. TOKH B
Pa3IMYHBIX Cpefax»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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PesepBHbIil ypok. O000IIaromii bu6mmoreka [IOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68 5 4


https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonT I Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | L ovyopyg pa3oBarteJ e
padoThI padoThI pecypcbl
[TocTosiHHBIE MATHUTHI ¥ UX

1 B3auMoOJIelcTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHTyKIIUH. https://m.edso0.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIUU
MaruauTtHoe 1nose NpoBOJHUKA C

2 ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

TOpHAas Ta «1 HU
3 Jl\:IIzSI-(I)II/::H?)I;O ?Ioﬁiiz)mayml;{y:e ) 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBre MarHUTHOTO TOJIS HA
POBOAHMK ¢ ToKkoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JBUKYITYIOCS 3apsKEHHYIO 1 bubnmnorexa [JOK
yactuiny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNeKTpOMarHUTHAS. WHYKIIHSL.

IToTOoK BEKTOpAa MarHUTHOU

6 unaykuuu. DJ1C naaykuun. 3akoH 1
AIEKTPOMArHUTHOW MHTYKITHH
®Dapanes

7 JlaGoparopHas paboTa 1 1 bubnuorexa [IOK

«Hccnenosanue sIBICHUS

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SHGKTPOMaFHHTHOﬁ HHIYKIIUH

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKHA C TOKOM.
DJIEKTPOMArHUTHOE I0JIe

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

10

11

12

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
3JIEeMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

O6o06maromuit ypox «MarautHoe
nose. DIeKTPOMarHUTHAs
WHIYKIUSD)

KonTtponpsHas pabora o Teme
«MarHuTHoe 1oe.
3HCKTpOMaFHHTHa$I HHIAYKIHA»

CBo06oiHbIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpariieHre sHEprun

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoinebaHui rpysa
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHblit KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIEOAHHUs B MJI€AIbHOM
K0JIeOATETFHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHUUECKUMH U

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMariuTHbIMHU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTHH B UJI€AIbHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBienue o 3aTyxaromux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMAarHuTHbIE KOJeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.

CuHycouJaJIbHbII IEpEMEHHBIN TOK.

MoITHOCT TEPEMEHHOTO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE
3HaYeHHE CUJIbl TOKA U HAIPSDKEHHSI

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON IHEPTrUn

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, F€HEPATOpa MEPEMEHHOTO
TOKa, TMHUH JIIEKTpoIepeaay

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

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPTHH.
KynbpTypa ucnonb3zoBanus
AIEKTPOIHEPTUU B MOBCEHEBHOM
JKU3HU

21

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocThb pacnpocTpaHeHUs U
JMHA BoJIHBL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bubnmnoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicota Tona. TemOp 3Byka

bubmuorexa [JOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI, UX

23 cBoiicTBa u ckopocTts. [1lkana bubmorexa LHOK
: https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paIHOCBSI3U U
24 TesneBueHus. Pa3Butue cpeacts
cBs3u. Paguonoxarus
o5 KoHntpoinbnas padora «Konebanus u bubmuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHUE
2% CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
Toueunsblii ©ICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
21 orpuenin caera. Mocrpocie BuGmorera LIOK
L https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKaje
[Ipenomnenue ceera. I[lonHoe
28 BHYTpPEHHEE OTpa’KEeHUE. bubnnoreka [JOK
[penenbHBIA yroJ HOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
TIOKa3aTess MPEJTIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
| L oomoeme motpaeu B 10K
‘ : https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
U300paXeHUH B IMH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
paborta «HabmroneHnue aucnepcun
CBETa»
33 WNutepdepentius cBera. Judpakmus bubnuorexa [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cseta. [ludpaknuonnas pemeéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTL CBETOBBIX BOJIH.

bu6mmoreka [IOK

34 [Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckrie MpuOOPHI U YCTPOICTBA
35 1 yCIIOBUS UX O€30I1aCHOTO
IPUMCHCHUS
I'paHuUIIB TPUMEHUMOCTH
36 KJIaCCHYECKON MEXaHHUKH. bu6mmoreka [IOK
[MocTynatsl crieruanbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEJILHOCTH
OTHOCUTENBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeIJICHHE BH6H_HOTeKa LOK
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIEHUE JITTHHBI
DHeprus U UMIYJbC
38 PEIATUBUCTCKOMN YacTullbl. CBS3b bu6mmoreka [IOK
MacChl C SHEPTUCH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
OHeprusi NoKos
Konrtponbnas padora «OnTHka.
39 OCHOBBI CHIETIHAILHOM TeOpHun BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH
40 ®oronsl. Popmyia [1nanka. bubnuoreka [IOK
DHeprus 1 uMIyisc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE
bu6nmoreka [JOK
41 %giizgﬁm Ombrrer A. T https://m.edsoo.ru/ffOcffc4
3akonsl Gpororddexra. YpaBHeHUE Bubmorexa [IOK
42 Oiinureiina A1 Gorosphexta. https://m.edsoo.ru/ffod015e
«Kpachnas rpanuna» porosddexra
Hasnenue cera. OnwiTh I1. H.
43 JlebeneBa. XUMHUYECKOE NEHCTBUE BH6H_HOTeKa LHOK
https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHnueckue ycTpoicTBa u



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

PaKTHYECKOE PUMEHEHHE:
¢doTorsieMeHT, POTOIaTUHK,
cojiHeuyHast barapest, CBETOIHO/

Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBaHTOBOM ONTHKI» https://m.edsoo.ru/ff0d0302
6 | Mo mom Towom O Bnsorea 10K
https://m.edsoo.ru/ff0d091a
yactuil. [ImanerapHast Moens aToma
bubmuoreka [JOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u noroiieHue GoToHOB

48 IIPU [1EPEXO0/I€ aTOMA C OJJTHOTO bubnnorexa [HOK
YPOBHS SHEPTUHU HA APYroit. Busipr https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BosHOBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoina. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOH Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE H3JTYICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnunoreka [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd?2
PaIMOAKTUBHOTO U3ITyYCHHUS
CsoiicTBa anbda-, 6era-, ramma-

51 u3lydeHus. BiausHue
PalMOaKTUBHOCTHU Ha KUBBIE
OpPTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

50 W3otonsl. Anbga-pacna. bubnuoreka [IOK
DJIEKTPOHHBIN U MO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacmajn. ["amma-uzinydeHnue
DHeprus CBS3U HYKJIOHOB B Anpe. Bubmorexa [OK

53 SAnepuble peakuun. SaepHbIi

peakTop. [Ipobnembl, IepCreKTUBHI,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

9KOJIOTHYECKUE aCIEeKTHI AIEPHOMN
SHEPreTUKHU

DneMeHTapHbIe YacTulibl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErUCTpaLiK 3JIEMEHTAPHBIX
yactull. Kpyrielid cton
«DyHIaMeHTaIbHbIE
B3auMoencTBUA. ENUHCTBO
($u3nIeCKOil KApTHHBI MUPaY

3TaHI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHUH. By
3B&3mHOTO HeOa. Co3Be3aus, pKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrkeHue. CoJIHeYHas cucTeMa

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

56

57

58

59

Comnuue. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/bI, X OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
MocJieI0BaTeIbHOCTH. BHYyTpeHHee
ctpoenue 38&311. COBpeMeHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUU U
spoyrony CoHIa U 3BE3

Muneunsiii [Iyte — Hama
I"anaktuka. I[lonoxenue u
nxenne CoiHia B [NamakTuke.
I"anmaktuku. YE€pHbIE ABIPHI B AIpax
TaJIaKTUK

Bceenennas. Pas0Oeranue rajakThk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepermennsie npo6iaembl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMUHU

61

62

63

KoHnTposbHast pabota «71eMEeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o06maromuit ypox. Ponb ¢pusuku
Y aCTPOHOMHUHM B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ATUYECKOH chepax NesTeTbHOCTH
YyeJsioBeKa

O6o6marmuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

65

O6o6mmaromuii ypok. Ponb
¢du3nveckoit Teopun B
(GopMUPOBaHUY MTPECTABICHHH O
¢du3nUeckoil KapTHHE MUpa

O6o6maromuit ypok. Mecrto
(bu3nUeCKOit KapTHHBI MUpPa B
0011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NPEJICTaBJICHUN O IPUPOJIC

66

67

68

PesepBHBIi ypok. MarHuTHOE 1oJIE.
DONEeKTpOMarHuTHas MHIAYKIIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUATIbHON TEOpUHr
OTHOCHUTEIbHOCTH

Pesepnnrii ypok. KBantoBas dusuka.

DneMEHTHI aCTPOHOMUU U
acTpopU3UKHI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpUpOBaTh HAa TpPUMEpPax POJb U MECTO (U3MKH B (HOPMHPOBAHUU
COBPEMEHHOM Hay4yHON KAPTUHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTWH, B TPAKTUYECKOU JIEITEIHLHOCTH JIHOJICH

10.2

10.3

VY4uTeIBaTh TpaHULBl NPUMEHEHHUS U3YYEHHbIX (U3UYECKUX MOJENEH:
MaTepHajibHas TOYKa, WHEepIHUalbHAas CHCTeMa OTCcuéra, abCONOTHO TBEPIOE
TeJOo, UeadbHbIN ra3; MOAEIN CTPOCHMs Ia30B, KUAKOCTEH M TBEPABIX Tel,
TOYEYHBIN IEKTPUUYECKUI 3aps]l — NP pelIeHnH (PU3HUECKUX 3a7a4

Pacnio3naBath ¢pu3ndeckue siBIeHUs (POIECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB  MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOCHUS
BEIIECTBA M  JJIEKTPOJAMHAMHUKH: PABHOMEPHOE M  PAaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JBW)KEHHE, CBOOOJHOE TMaJeHHe Tell, JBUXKEHHE I10
OKPY)XHOCTHM, HWHEpLus, B3auMoJeHcTBUE Teil; AuPQy3usi, OpoyHOBCKOE
JBUYKEHUE, CTPOCHHME XUAKOCTEH M TBEPHABIX TEJ, U3MEHEHHE 00BEMa Tel
IpU HarpeBaHuu (OXJAXKJEHUHU), TEIUIOBOE pPABHOBECUE, HCIIApEHHUE,
KOHJICHCAlUs, IUIABJICHUE, KPUCTAILIN3AlUs, KUIICHUE, BIAXXHOCTb BO31YyXa,
IIOBBIIICHNUE JIaBJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b
MEXZY IapaMeTpaMu COCTOSHHMS Ta3a B M30NPOLECCaX; ICKTPHU3ALUA Tell,
B3aUMOJICHCTBUE 3apsI0B

10.4

OnwuchiBaTh MEXaHUYECKOE JBIIKCHHE, HCIOJIB3YS (PU3MUECKUE BEITHMYUHBI:
KOOp/MHATA, MyTh, NEpEMEIECHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIa,
UMIYJIbC  TeNa, KHHETHUYECKash JHEpPrus, MOTCHIMAbHAs  JHEprus,
MCXAaHHUYCCKas pa60Ta, MEXaHHUYECKass MOIIIHOCTD, HpI/I OIIMCaHNHN HpaBI/IJ'II)HO
TPAaKTOBaTh (PU3UUECKUN CMBICI MCIOJIB3YEMbIX BEJIMUYWH, UX 0003HAUCHUS U
(1070507000 HaXOOIUTHb (1)0pMy.TII)I, CBSA3BIBAKOIIINEC }IaHHYIO (1)I/ISI/I‘I€CKYIO
BEJIMYMHY C JPYTUMH BEITUUNHAMH

10.5

10.6

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIJIOBBIE SBICHUSA,
UCIONb3ysl (PU3MYECKUE BEJIIMYMHBI: JaBJCHUE ra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKas JHEPrus Xa0THYECKOTO JBUKEHUS MOJIEKYI,
CpelHEeKBaJapaTH4Has CKOPOCTb MOJEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS
sHeprusi, pabora Trasza, KO3((UIUEHT TIOJIE3HOr0 JEHCTBHUS TEIMIOBOIO
JBUTATENs; MpPU OMNMCAaHUM NPaBUIBHO TPAKTOBATh (U3MYECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMs] U €AMHMIIbI, HAXOIUTh (POPMYIIHI,
CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETUYHMHAM

OnuceIBaTh HU3YUYCHHBIC JJICKTPUYCCKUEC CBOMCTBaA BCIIECTBA U SJICKTPHUYCCKUC
SABJICHUA (npoueccm), HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCIIMYHHBI: BHCKTpI/ILICCKI/Iﬁ
3apsAad, SJICKTPUUYCCKOEC II0JIC, HaHpH)KéHHOCTI) IoJIA, MOTCHIHAJI, PAa3HOCTb
MOTCHIUAJIOB, HpPHU OIMMCAHWU IIPAaBHUIILHO TPAKTOBATH (I)I/ISI/I"ICCKI/Iﬁ CMBICJI
HCIIOJIB3YEMBIX BCIWYHH, UX 0003HAYCHHS U CAWHHUIBI; YKAa3bIBATh q)OpMy.]'II)I,
CBA3BIBAOIINEC JAHHYIO (1)1/131/1qu1<on BCJIMYNHY C APYTUMU BCINMYUHAMU

10.7

aHAJTM3UPOBaTh (PU3MYECKHE MPOIECChl U SIBICHUS, UCHOJb3Yysd (U3NYECKHE
3aKOHBl M TPHUHLMIBL 3aKOH BcemupHoro tsaroreHus, |, Il u Il 3axons




10.8

10.9

10.10

10.11

10.12

HploToHa, 3aKOH COXpaHEHMs] MEXaHHMYECKON SHEpruu, 3aKOH COXpaHEHHS
HMMITyJIbCa, TMPUHLMN  CYNEPHO3ULIMU  CWJI, TPUHLUI  PaBHONpPaBUSA
WHEPLUATBHBIX CHUCTEM OTCUYE€Ta; MOJIEKYJISIPHO-KHUHETHYECKYI0 TEOPHIO
CTPOEHMSI BEILIECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEAHEW KMHETUUYECKOW PHEPTUU
TEIUJIOBOTO JBUKEHHSI MOJIEKYJ ¢ aOCONIOTHON TeMIEepaTypoil, MepBblil 3aKOH
TEPMOJAVHAMMKY; 3aKOH COXPaHEHMsI JIEKTPUUECKOIo 3apsjaa, 3akoH KyioHna;
IIPH 3TOM Pa3INyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIpQ)KEHUE U YCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBSCHATH OCHOBHBIE TIPUHIIUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUUECKUX
YCTPOWCTB; pasziuyaTh YCJIOBHS HMX O€30MacHOTO HCIIOJIb30BaHHS B
HOBCEIHEBHOU KU3HU

BEBITIONHATE  AKCMEPUMEHTHI 110 UCCIICOBAHUIO (PU3NYCCKUX SBIICHUH U
MPOIIECCOB C HCIOJB30BAHUEM IPSMBIX U KOCBEHHBIX WU3MEPEHUi; IPHU 3TOM
dbopMynupoBathk mpobremy (3amady) W TUNOTE3y y4eOHOro SKCIICPUMEHTA,
coOMpaTh yCTAaHOBKY M3 TPEJIOKEHHOTO 00OpPYIOBaHHMS, MPOBOAUTEH OMBIT U
(hOopMyIIMPOBATH BBHIBOJIBI

OcymiecTBIATh MpsIMbIE U KOCBEHHBIE M3MEpPEHUsI (PM3MUECKUX BEIHYWH; MPU
3TOM BbIOMPATh ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U UCIIOJb30BaTh U3BECTHBIE
METO/BbI OLICHKH ITIOIPEIIHOCTEN U3MEPEHUN

HccnenoBaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEITUYMHAMH  C
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHUI; IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCcUpOBaTh PE3yNbTAThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYHMH B
BHJIE TaOIHI U TpaUKOB, ACTIATh BBIBOJBI IO PE3YJITaTaM MCCIICIOBAHUS

CobmoiaTh TpaBmiia 0€30MACHOTO TPyJa NPH MPOBEICHUU HUCCIICOBAHHUNA B
paMKax y4eOHOTOo IKCHEPUMEHTa, y4eOHO-HCCIIeIOBATEIbCKON U MPOSKTHON
NESATEILHOCTH € HWCIOJIb30BAHMEM  HM3MEPHUTEIBHBIX  YCTPOWCTB U
1abopaTopHOro 00OpyIOBaHUS

10.13

Pemarp pacuérHpie 3amaun ¢ SBHO 3a/laHHON (HU3MYECKOW MOJIENbIO,
WCTIONB3Ys (pU3WUecKkre 3aKOHBI M MPHUHIUIBI, HA OCHOBE aHalW3a yCIOBUSA
3a/lau BbIOUpaTh (DPU3MUECKYIO MOJEINb, BBIACHATh (PU3NUECKHE BETMYUHBI U
(dhopmynel, HEOOXOIUMBIE /I €€ PEIIeHUs, TPOBOJUTH PACUEThl U OIICHUBATH
PEATbHOCTH MOJTYYSHHOTO 3HaYEHUS (PU3NYECKON BETUYUHBI

10.14

Pemate kauecTBEHHbIE 3a/Jaud: BBICTPAUBATh JIOTUUECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYXKIEHUN C OMOpON Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(busnueckre SBICHUS

10.15

Vcnonb30BaTh Npy pelIeHU YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTUU ISl TIOMCKAa, CTPYKTYPHPOBAaHWS,  HMHTEPIPETALUU |
NpEJCTaBICHUS Y4eOHONH M Hay4YHO-TNONYJISIpHOW HMH(pOpMAaIMU, MOTYyYEHHOM
W3 pa3IMYHBIX HMCTOYHUKOB; KPUTHYECKH AaHAJIM3UPOBATH IIOIY4aeMYIO
uH(pOpMaIHIO

10.16

10.17

[IpuBoUTE MpUMeEpPHI BKJIaa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOLIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHI

Hcnonb3oBath TeopeTHdeckue 3HaHUA 10 (PU3NKE B MOBCEIHEBHON JKU3HU IS
obecriedeHus: 0€30MaCHOCTH MPHU OOpaIleHUu ¢ NPUOOpaMu U TEXHUYECKHUMHU
yCTpoiicTBamMH, Il  COXpaHEHHs] 370pOBbS W  COOJIOJEHUS  HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEN cpelie

10.18

PaGorate B I'pynmne€ C BBIIOJIHCHUCM PA3JIMYHBIX COLNUAJIBHBIX pOJ'IGfI,



IUTAHUPOBATh PaOOTy TPYMIBI, PAlMOHAILHO PACHpPENeNsITh O0s3aHHOCTH U
IIaHUPOBATh ACATCIBHOCTb B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLICHWBATh BKJQJ KaXKJOrO0 M3 YYaCTHUKOB TPYIIbl B pEIICHUE
paccMaTpuBaeMoi IpoOIeMbl

11 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

11.3

11.4

115

11.6

JIeMOHCTpUpOBAaTh Ha MpUMepax pojb MU MeCTO (U3MKU B (HOpMUPOBAHUU
COBPEMEHHOM Hay4yHON KAPTHUHBI MUpA, B Pa3BUTHUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON EATENBHOCTH JIOACH, LIETOCTHOCTh U €AMHCTBO
(bu3nIecKoil KapTHHBI MUpa

YuuTbiBaTh TpPaHUIBl NPUMEHEHHUS H3YYEHHbIX (PU3UYECKHX MOJENCH:
TOYEYHBIN JIEKTPUUECKUN 3apsl, sAEpHas MOJENb aTOMa, HYKJIOHHAsI MOJEIb
aTOMHOTO Si/Ipa MPH peleHN: (U3NIecKux 3a1a4

PacniosnaBath (pusmueckue siBieHUs (IPOIECChI) U OOBICHATh MX Ha OCHOBE
3aKOHOB  DJJIEKTPOJAWHAMHKM ¥  KBAHTOBOH  (M3UKH:  DJICKTpUYECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBUS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, JJIGKTPOMAarHWTHas WHAYKIHS, JCHCTBHUE
MarHUTHOTO TIOJISI Ha TMPOBOJHUK C TOKOM W JIBUWXKYIIUHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJEOAHHWS W BOJHBI, MPSIMOJIIMHEHHOE paclpoCTpaHEHHE
CBETa, OTPAXCHHE, TpEJIOMIICHHe, WHTeppepeHums, audpakuus u
MOJNSIpU3alnsl  CBETa, JUCHepcHst CBeTa, (OTOINMEeKTpuuecKuii  dPQexT
(boTtoapdexr), cBeTOBOE HaBICHHE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
aToMma BOJIOPO/ia, ECTECTBEHHAsI M HCKYCCTBEHHAs PaJIMOaKTHBHOCTb

OnuceIBaTh HU3YYCHHBIC CBOMCTBA BCIIIECTBa (BHGKTpI/I'-ICCKI/IC, MAarHuTHBIC,
ONTUYECKUE, JJIEKTPUYECKYI0  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) U
AJIEKTPOMAarHUTHBIE ABJIEHUS (MPOLIECCHI), UCIOJB3Ys (PU3MUECKUE BETUUYMHBIL:
JNEKTPUYECKUN  3apsal, cujda  TOKa, JJEKTPUUECKOE  HaIpshKeHHe,
AIEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh moreHnuanos, JJC, padoTa Toka,
WHIYKIHUST MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTyliKHu, S9HCPIruAa 3JCKTPUYCCKOIO U MAarHuTHOI'O HOJ'ICfI, nepuoa 1 4acrtora
KojeOaHuil B KoneOaTeNnbHOM KOHTYpe, 3apsii M CHiIa TOKa B MpOLEcce
TapMOHUYECKHX DJIEKTPOMAarHUTHBIX KOJeOaHuii, (HOKYCHOE pacCTOsSTHUE H
ONTUYECKAsl CHJIAa JIMH3BI, MPU OMHUCAHUU MPABUIBLHO TPAKTOBATh (PU3NUECKHIA
CMBICJI HCIIOJB3YEMbBIX BCJIMYWH, HX o0o3HaueHus u CAVMHUIIBI; YKa3bIBAThb
(GbopMyIbl, CBA3BIBAOIINME JAHHYIO (U3WYECKYIO BEIUYHHY C JPYTHMH
BCIIMYNHAMHU

OnuceiBaTh M3yYEHHBIE KBAaHTOBBIE SIBIIEHHUS M IMPOILECCHl, HCIOIb3YS
¢bu3nyecKkue BEITUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acTOTa CBETA, SHEPrus U UMIYIbC (HOTOHA, MEPUOJ MOJIypacnaaa, SHeprus
CBSI3M aTOMHBIX SJ€p; NMPU OMHMCAHWU TMPABUIBHO TPAKTOBATh (U3NUYECKHMA
CMBICIT MCIOJIb3yEMbIX BEJIMYMH, UX OOO3HAYEHUs U EIUHHUIIbI; YKa3bIBaTh
(GbopMyIbl, CBS3BIBAIOIINE JAHHYIO (U3MUECKYI0 BEJIWYUHY C JPYTHUMH
BEJIMYMHAMU, BBIUUCIIATH 3HaUE€HNE (PU3NYECKOI BEITHMUUHbI

AHanu3upoBaTh (PU3NYECKHE MPOIECCHl U SBIICHUS, UCIONb3Yys (QU3NYECKHE




3aKOHBI M MNpUHUUNBL 3akoH Owa, 3aKOHBI TOCJIENOBaTeIbHOTO U
MapajyieIbHOTO COSAMHEHUS] MPOBOJHHUKOB, 3akoH Jxoyns — JleHna, 3akoH
ANEKTPOMArHUTHOM HWHIYKIIMH, 3aKOH MPSIMOJIUHEHHOr0 pacnpocTpaHeHHs
CBETa, 3aKOHBl OTPAXKCHHS CBETAa, 3aKOHBI IMPEJIOMJICHHsSI CBETA, ypaBHEHHE
OiHmTetHa g Qoroaddexra, 3aKOH COXpPAHEHHS DSHEPruH, 3aKOH
COXpaHEHUsl MMIIYJbCa, 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHUsI MaccOBOr0 4YHCIa, MOCTyJaThl bopa, 3aKOH paguOaKTUBHOIO
pacmana; TWpU 3TOM pas3IdyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BhIPAKEHUE U YCIIOBUA (TPpaHUIIbl, 00JACTH) MPUMEHUMOCTHU

11.7

11.8

OmnpenensaTs HanpaBIeHWE BEKTOPA MHAYKIUH MAarHUTHOTO IOJISl IPOBOJHUKA
C TOKOM, cuJibl AMIiepa u cuiibl JlopeHua

CTpouTh ¥ OIHKCHIBATh HW300paKECHHE, CO3[aBAEMOEC IUIOCKUM 3EpKalioM,
TOHKOU JIMH30H

11.9

BBINONHATE  3KCIEPUMEHTHI 110 HUCCICIOBAaHHIO (DU3MYCCKHUX SIBICHUH W
MIPOLIECCOB C WCIIOIB30BAHUEM IMPSAMBIX MU KOCBEHHBIX M3MEPEHUH; MPU 3TOM
dbopMynupoBath mnpobremy (3amady) W THUIOTE3y y4eOHOro SKCIEpUMEHTA,
coOMpaTh yCTAaHOBKY W3 MPEUIOKEHHOTO 00OpPYIOBaHUS, MPOBOJUTH OTBIT U
(bOopMYIIHPOBAThH BHIBOJIBI

11.10

11.11

Ocy1iecTBIATh MpsIMble U KOCBEHHbIE U3MEPEHUs] (GU3UUYECKUX BEJIUYMH; IpU
3TOM BbIOMPATh ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U UCII0JIb30BaTh U3BECTHBIE
METO/BbI OLICHKH ITIOIPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C MCIIOJIB30BAaHUEM IPSIMBIX
U3MEPEHUH; MpU 3TOM KOHCTPYHUPOBaTh YCTAaHOBKY, (PUKCUPOBAThH Pe3ysIbTAThI
MOJTyYEHHOH 3aBHCUMOCTH (PM3MUECKUX BEJIWYHMH B BHJIE TAOIUI U TPAPHUKOB,
JIeJIaTh BBIBOJIBI I10 PE3YJIbTATaAM MCCIIEIOBAHUS

11.12

11.13

11.14

11.15

CobnronaTh npaBuia 0e30MacHOrO TpyAa IpU MPOBEIEHUU HCCIIEJOBaHUH B
paMKax y4eOHOro ’KCIEepUMEHTa, y1eOHO-HCCIIeI0BATEIbCKOW U MPOEKTHON
NESTeIbHOCTH  C  HUCIIOJIb30BAHMEM  H3MEpPUTEIbHBIX  YCTPOHCTB U
1abopaTopHOro 000pya0BaHUS

Pemate pacu€rHple 3amauM ¢ SBHO 3aJlaHHOM (DU3UYECKON MOJIETBIO,
UCToNb3ysl (pu3Mveckre 3aKOHBI M MPUHIIMIBI, HA OCHOBE aHAIM3a YCIOBHS
3a1a4u BBI6I/IpaTB (1)I/ISI/I‘I€CKYIO MOJICJIb, BBIJCIATH (1)I/I3I/I‘~IGCKI/I€ BCJIMYUHBI U
(dbopMyIbl, HeOOXOAUMBIE IS €€ pelleHus, TPOBOAUTh PACUEThl U OI[CHUBATH
PEaIbHOCTh MOJTYYEHHOT'O 3HaYEHUS] PU3NYECKON BETUUUHBI

Pemarp kauecTBeHHBIC 3a/1a4M: BBHICTPAUBAThH JIOTHYCCKU HEMPOTHBOPCUHBYIO
LEMOYKY PAaCcCYXJACHUU C OMOpPOil Ha M3yueHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3vecKue SBICHUS

Vcnonp30BaTh Npy pelIeHU YUeOHbBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU ISl TIOMCKAa, CTPYKTYPHPOBAaHWS,  HMHTEPIPETALUU |
NpEJCTaBICHUS Y4eOHOH M Hay4YHO-TIONYJISpHOW HMH(OpMAIMM, MOTy4YEeHHON
W3 pa3MYHBIX HMCTOYHUKOB; KPUTHYECKH AaHAJIM3UPOBATH IIOJY4aEMYIO
uH(pOpMaIHIO

11.16

OOBSICHATh TMPUHIMUMBI JEHCTBUS MAaIIUH, MNPHOOPOB H TEXHUYECKUX
YCTPOWCTB; pasznuyaTh YCJIOBHS HX 0O€30MacHOTO HCIOJIb30BAHHS B
HOBCEIHEBHOU KN3HU

11.17

[TpuBOAMTH MpUMEPHI BKJIa/la POCCUHCKUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B 00BSCHEHHE MPOLECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH



11.18

11.19

Hcrnonp30BaTh TEOPETHUYECKUE 3HAHHS 1O (DM3HKE B IOBCEIHEBHOM JKH3HU JUIS
obecriedeHrs: 0€30MaCHOCTH MPU OOpaIleHNH C MPUOOpaMU U TEXHUYECKHUMHU
YCTPOMCTBAMHM, JUIsl  COXPAaHEHUS 3[0pPOBbsi W COONIIOACHHS  HOPM
HKOJIOTHYECKOTO TTOBEICHHS B OKPYXKAIOIIEH cpesie

PaGotath B rpymme ¢ BBIIOJIHEHHEM pPA3IHYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh paboTy TPYIIbI, PAlMOHAIBHO paclpeneisTb O0S3aHHOCTU U
IJIAHUPOBATL  ACATCIIbLHOCTDH B HCCTaHAAPTHBIX  CUTYyallUsX, aICKBAaTHO
OLICHUBATh  BKJIAJ  KaXIOro M3 YyYaCTHUKOB TPYIIBl B  pelICHUE
paccmaTrpuBaeMoil mpoOIeMbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KJIACC
Kon Kon
NPOBepPsIeMOro IIpoBepsiemble 31eMEHTBI COAePKAHUA
pasneiia
3JeMeHTa
OU3MKA 1 METOAbBI HAYYHOI'O ITO3HAHU A
®dusnka — Hayka o mpupoje. HayuHble METOIbI MO3HAHUS OKPYKAIOIIETO
11 mupa. Poib skcnepuMeHTa M TEOpPUU B MPOLIECCE IO3HAHUS HPHUPOJBI.
DKCIIEpUMEHT B (PU3HKE
1 MonenupoBanue (HU3NYECKHUX SBICHUH M MporeccoB. HayuHble THIIOTE3HI.
@dusnueckue 3aKOHbl M TEOPHM. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX
1.2 3akoHOB. [IpuHuMn cootBercTBUs. Ponb 1 MecTo ¢pu3uku B popMUPOBAHUH
COBPEMEHHOM HAay4YHOW KapTUHBl MHpa, B IPAKTUYECKOH JESATEIbHOCTH
JI0Jen
2 MEXAHHWKA
KMHEMATHKA
211 Mexanunueckoe aBukeHue. OTHOCHTENFHOCTh MEXAaHHUYECKOTO JIBMYKCHUSI.
o Cucrema otcuéra. Tpaekropus
Ilepemerienne, cKOpocTh (CpedHsss CKOPOCTb, MTHOBEHHAas CKOpPOCTh) M
2.1.2 YCKOpPEHHE MaTepHabHOW TOYKH, HMX TPOCKIUA HA OCH CHCTEMBI
KoopauHaT. CliokeHue NepeMelieHUH U CII0)KEHHE CKOpocTel
PaBHOMEpHOE U PaBHOYCKOpEHHOE NpsMOoJIMHEiHOoe aBwkeHue. ['paduku
2.1.3 3aBHCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHs, MYTH M TepeMEIleHUs
MaTepHabHOW TOYKH OT BpEMEHHU
21 214 CBoboHOE nazieHne. Y CKopeHrne CBOOOTHOTO MaIeHuUs
KpuBonunelinoe nsmxeHne. PaBHOMepHOE IBUKEHHE MaTepHaIbHON TOUKH
2.15 [0 OKPY)XHOCTH. YTJIOBas CKOpPOCTb, JIMHEHHas ckopocTh. [lepuon u
gacroTa. [{eHTpocTpeMuTeNbHOE YCKOPEHHE
216 TexHMUecKkue yCTpOWCTBa: CHUIOMETpP, JBUKCHHUE CHApSIOB, IEMHBIE H
pEeMEeHHBIE Tlepeiaun
ITpakTuyeckue padboTsl. I3mepenne MrooBeHHoM ckopocTH. MccnenoBanue
COOTHOIIIEHUS MEXKAY MyTSMH, IIPOWICHHBIMH TEJIOM 32 TIOCIIEI0BATEIbHEIC
2.1.7 paBHbIE TNPOMEXYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHHU C
HayaJlbHOM CKOPOCTBIO, PaBHOM Hymro. V3ydeHume ABMKEHUS IIapuKa B
BSA3KOM KUIKOCTU. V3ydueHune IBHKeHUs Tesla, OPOIIEHHOI'0 TOPU30HTAIBHO
JMHAMUKA
291 IIpunnun  orHocurensHocT [ammites.  Ilepseiii  3axkon  Herorona.
o HNueprmanbHble CHCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIMNI cynepno3uimm Cui
29 Bropoii 3akoH HproTOoHa 11 MaTepHaTbHOW TOYKHM B HWHEPIHUAIBHOU
2.2.3 cucreme orcuéra (MCO). Tperuit 3akoH HploToHa 111 MaTepHalbHBIX
TOUYEK
294 3akoH BcemupHOro TsroteHus. Cuia Tsokectd. IlepBasi kocmmueckas
o ckopocTb. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka




Cuna tpenusa. Cyxoe TpeHue. Cuna TPEHHUS CKOJBXKEHUS M CUjla TPEHUS

2.2.6 nokos1. Koaddurment tpenus. Cusa conpoTUBIEHHS NP IBUKCHUU TeJa B
KMJIKOCTH WU Taze

2.2.7 ITocTymarenbHOE U BpaliaTelbHOE JBMYKEHHE a0COIIOTHO TBEPOTO Tella

208 MoOMEHT cuiibl OTHOCHTEIbHO OCH BparieHus. Ilmedo cuibl. YcinoBus
paBHoBecust TBEpaoro Tena B UCO

299 TexHuueckue ycTpOMCTBa: TMOAIIUIMHHUKH, JBH)KEHHE HCKYCCTBEHHBIX
CIIyTHHKOB
IIpaktnyeckue paboTsl. M3yueHuwe nBukeHHs Opycka IO HAKJIOHHOM
IUIOCKOCTH TOJ ACUCTBHEM HECKOJIbKUX CHil. McciaenoBaHne 3aBUCUMOCTH

2.2.10 CHJI YIIPYTOCTH, BOZHHUKAIOMINX B Je(POPMUPYEMOM MPYKUHE U PE3UHOBOM
oOpasziie, OT BenuuuHBI uX Jedopmanuu. MccrmenoBanue —ycloBUi
paBHOBECHsI TBEPJIOrO TEJA, MMEIOLIET0 OCh BpaIlEHUs

3AKOHbI COXPAHEHUNS B MEXAHUKE

231 Hmnynbe MaTepraabHON TOYKH, CUCTEMbl MaTepHalbHBIX TOUYEeK. MIMIysbC
CHJIBI M I3MEHEHUE UMITYJIbCa Tella

2.3.2 3akoH coxpaHeHust umnynbca B UCO. PeakTuBHOE ABM)KEHHE

2.3.3 Pabora cnibl

2.3.4 MouHOCTb CHJIBI

235 Kunernueckast sHeprus MaTrepuaJbHOM TOYKH. Teopema O KMHETHYECKOU
SHEepIrun
ITorennuanpHast SHEpIrus. [TorennmanbHas SHEprus yIpyro

23 2.3.6 negopMupoBaHHOW TPYKUHBL. [loTeHIManbHAs SHEPrUsl Tena BOIU3U

MOBEPXHOCTHU 3eMJIU
[lorenuuaneHple ¥ HemoTeHUUanbHble  cuibl.  CBsA3p  paboThHI

2.3.7 HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYeCKOH IHEPTUU CHUCTEMBI
TeNl. 3aKOH COXpPaHEHUs] MEXaHUYEeCKON SHEPTruu

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI

239 TexHuueckue ycTpoicTBa: ABM)KEHHE PAKET, BOAOMET, KONEp, NPYKUHHBII
MTUCTOJIET
[IpakTryeckue paboTbl. M3yueHue CBS3M CKOPOCTEW TeNl MpU HEYIpPyrom

2.3.10 ynape. MccnenoBanue cBA3M pabOThl CHIIBI C U3MEHEHHEM MEXaHWYEeCKOH
SHEPIUH Tela

3 MOJIEKYJISIPHA A ®U3UKA U TEPMOJIMHAMUMKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOW TEOPUU

OCHOBHBIE TTOJIOKEHHS MOJICKYIISIPHO-KHHETHYECKON TeoprH. bpoyHOBCKOE

3.11 nswkenue. Juddysus. Xapakrep IBUKEHUS M B3aUMOJEHCTBHS YaCTHUI]
BEIIECTBA

312 MOJi[eJm CTPOCHUSI Ta30B, JKUAKOCTEH n TBEPIABIX TEl W OOBSICHEHHE

3.1 CBOMCTB BeI[ECTBA HA OCHOBE 3TUX MOjieen

3.1.3 Macca monekyn. KonnyectBo Beniectsa. [locTosiHHast ABorajpo

314 TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana remnepatyp
Lenscus

315 Mogens wunpeampHoro ra3za. (OCHOBHOE ypaBHEHUE MOJEKYJISAPHO-

KUHETHYECKOM TCOpHUU UCAJIBHOI'O Ira3a




AOcoioTHasE TeMmIeparypa Kak Mepa CpeIHeH KHHETHYECKOW HHEpruu

3.1.6 TEIJIOBOTO JABMKeHUs yactull raza. [llkana temneparyp KenbBuna
3.1.7 Ypasuenue Kianeiipona — Menaeneena. 3akoH JlanbToHa
318 l'azoBbie 3akoHbl. M30mporeccel B HIEaNbHOM Ta3e C IOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBA: U30TEpMa, H30X0pa, n306apa
3.1.9 TexHru4ecKue ycTpoicTBa: TEPMOMETpP, OapoMeTp
[IpakTuueckue paboTel. M3mepeHrne Macchl BO3AyXa B KJIACCHOW KOMHAaTe.
3.1.10 HccnenoBanne  3aBHCHUMOCTH  MEXIy  [apaMeTpaMH  COCTOSHUS
pa3peKeHHOT0 raza
OCHOBbI TEPMOJIMHAMUWKN
321 Tepmonunamuyeckasi cucreMa. BHyTpeHHssl SHEpTUs TEPMOIMHAMUYECKOM
CHCTEMBI U CITIOCOOBI €€ N3MEHEHHUS
399 KomnyectBo Temnotrel M pabora. BHyTpeHHSAs SHEprusi OJHOATOMHOTO
UJICANIbHOTO Ta3a
Buner Temomepenaud: TEIUIONPOBOAHOCTh, KOHBEKIHMS, H3JIyuCHHE.
3.2.3 Termmoémkocts Tenma. VYaenpHas TEIUIOEMKOCTh — BeIIeCTBa. Pacuér
KOJIMYECTBA TEIIOTHI IPU TEILIONepeaue
[lepBpiii  3akoH TepMoAMHAMHMKHU. IlpuMeHeHue TmepBOro  3aKoHa
32 3.2.4 TEPMOJMHAMHKHN K u3ompoueccaM. ['padudeckas wHTEprpeTanust padoThI
rasa
TemnoBeie  mammubl.  [lpuHOMNBI  AEMCTBUST — TEIUIOBBIX — MAIIUH.
325 [IpeoOpa3oBanusi SHEpruM B TEIUIOBBIX MamuHax. KoaddummeHt
none3noro aeictBus (manee — KIIJ[) TerutoBoii mammnbl. [{ukn Kapho u
ero KIIJI
326 Bropoit 3akon tepmoamHamuku. HeoOpatumocTs mpoleccoB B MPUPOJE.
TenoBble ABUraTeIu. DKOJOrHUECKUE MPOOJIEMBbl TEIIIOIHEPTETUKU
307 TexHuueckue ycTpoiicTBa: JBUTaTelb BHYTPEHHEIO CropaHusi, OBITOBOM
XOJIOAMIBHHK, KOHJAUIIMOHEP
3.2.8 [IpakTuueckue padbotsl. 3MepeHue yaeapHo TenI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEIHIECBA. ®A30BBIE ITEPEXO/1bI
[TapoobpazoBanne u KoHaeHcanus. VcmapeHue W KureHue. Y aelbHas
3.3.1 Termiota mnapooOpa3oBaHMsA. 3aBUCHUMOCTb TEMIEpaTypbl KHUIEHUS OT
JIABJICHUS
3.3.2 AOGCOoIIOTHAS ¥ OTHOCHTEINIbHAS BIAXHOCTH BO3yxa. HackImeHHsbIi map
333 TBépnoe temo. Kpucrammmueckue u amopdHble Tena. AHHU30TPONUS
33 cBOMCTB KpucTayuioB. JKuakue kpuctajuibl. COBpeMEeHHbIE MaTepHaIbl
' 334 [InaBnenne W  KpUCTaIM3alUs. YJelbHas TemjaoTa  IUIABJICHUS.
CyOmmmariust
3.3.5 YpaBHeHHe TemI0BoOro 6amaHca
TexHudeckue yCTpOWCTBA: THUTPOMETP M INCUXPOMETP, KAJIOPUMETD,
3.3.6 TEXHOJIOTUU TIOJIyYEHHs] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padbotel. Mi3MepeHue BIaXHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA




411

DneKTpu3anus Tell. JIEKTpUIeCKui 3apsia. J{Ba BUia 3JIEKTPUUYECKUX 3apsii0B

4.1.2 [TpoBOTHHKH, AUDIIEKTPUKHU U TIOTYIIPOBOTHUKH

4.1.3 3aK0H COXpaHEHUs AICKTPUIECKOTO 3apsiaa

41.4 B3aunmopeiicTBue 3apsanoB. 3akon Kymona

415 Onekrpudeckoe moje. Hanpspk€HHOCTH 3ekTpudeckoro mnois. [TpuHiun
cyneprno3unyn. JINHIM HAanPsDKEHHOCTH AICKTPUYECKOTO TTOJISI

416 PabGora cun osnektpocratmueckoro mong.  [lorenmman.  PasHocTh
MOTEHIMAJIOB

417 [IpoBOMHUKK © JAMAJNIEKTPHUKH B TIOCTOSHHOM O3JICKTPUYECKOM  IIOJIE.
JlymsnexTpudeckasi MPOHUIIAEMOCTh

418 DNEeKTPOEMKOCTb. Konnencarop. DIEKTPOEMKOCTh MIJIOCKOTO
KOHJICHCATopa. DHEPrus 3apspDKEHHOT0 KOHJICHCAaTopa
TexHauueckue YCTPOKCTBA: AJIEKTPOCKOII, ANEKTPOMETP,

4.1.9 AJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHUE AIEKTPOIIPHOOPOB, KOHICHCATOP,
KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10 [TpakTrueckue paboTel. I3MepeHne 31eKTpOEMKOCTH KOHIEHCATOPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcnoBus CYHICCTBOBAHUS MMOCTOAHHOI'O 3JICKTPUYICCKOI'O TOKaA. HNctounuku

421 .
toka. Cuna toka. [locTosiHHBIN TOK

4.2.2 Hanpspokenune. 3akon Oma /7151 yyacTka 1enu

4.2.3 DJIEKTPUUECKOE CONPOTUBIIEHHE. Y IeJIbHOE CONPOTUBIIEHUE BENIECTBA

4.2.4 [TocnenoBarenpHOE, MapaICNbEHOE, CMEIIAHHOE COSTMHEHNE TIPOBOTHIKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jlxoymst — JIenia

4.2.6 MOIIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBxkymas cuna (mamee — 3JIC) u BHYTpEHHEE COMPOTHUBIICHHE

4.2.7 UCTOYHUKA TOKa. 3akoH Oma JUIsi TOJMHOM (3aMKHYTOM) SJEKTpUUYECKOMN
uenu. KopoTrkoe 3ambIkaHne

4128 DJNEeKTpOHHAsT  MPOBOJMUMOCTH  TBEPIABIX  METAIOB.  3aBUCHMOCTH
COIIPOTHBIIEHUS] METAJIJIOB OT TeMIieparypbl. CBEpXIIPOBOIMMOCTh

4.2.9 OnexkTpuyeckuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
ITonynpoBonnuku.  CoOCTBeHHass M HpUMECHas  IPOBOJUMOCTb

4.2.10 noynpoBogHukoB. CBoicTBa p-n  mepexoaa. [losympoBOIHUKOBBIE
pubopsI

4211 DNEeKTpUYECKUH TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs AMCCOLMAIMS.
DNeKTpoIn3

4912 OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBII M HECAMOCTOSITENbHBII
pas3psan. Pa3nuunble THIBI caMOCTOSITEIBHOTO paspsiia. Monnus. [1nasma
TexHuueckue yCTpoWCTBa: aMmIlepMETp, BOJBTMETP, PEOCTaT, UCTOUHUKU

4213 TOKa,  DJIEKTPOHArpeBaTENbHBIE  TPUOOPHI,  DIIEKTPOOCBETUTEIHHBIE
npuOOpHI, TEPMOMETP CONPOTHBIICHUS, BAKYYMHBIH MO, TEPMUCTOPHI U
(hOTOPE3NCTOPHI, MOIYIIPOBOTHUKOBBIN AHOJI, TaJThBAaHUKA
[IpakTuueckue padboThl. M3ydyeHne cMemnmanHoro COeAMHEHNs PE3UCTOPOB.

4.2.14 N3mepenne DJIC MCTOYHMKA TOKAa M €r0 BHYTPEHHETO COINPOTHUBIICHUS.

HaGmronenune sanexrposnnsa




11 KUIIACC

Kon Kon
pasiea NpoBepsieMoro IIpoBepsiemblie 3JIeMeHTHI COJIePKAHUS
3J1eMeHTa
4 OJIEKTPOAMTHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKONA
43.1 ITocrossHHBIE MAarHUTHI. B3auMo1eliCTBUE MTOCTOSHHBIX MATHUTOB
MarnutHoe mose. Bektop MarHuTHOM —uHAYKuMHM. [IpuHnmn
4.3.2 cynepno3uiuu. JluHuM MarHuTHOM WHAYKIMU. KapTtuHa JuHUN
MarHMTHON MHJYKIIMU OISl IOCTOSIHHBIX MarHUTOB
MarnutHOe 1I0JIE IIPOBOJHMKA ¢ TOKOM. KapruHa nmHMI 10N
433 JUIMHHOTO  IpPSIMOTO  MPOBOJAHMKA UM  3aMKHYTOI'O  KOJIBI[EBOTO
IIPOBOAHMKA, KaTymku ¢ TokoMm. OmbIT Opcrena. Bsaumopeiictue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cwia Amnepa, €€ MOJlyJIb M HallPaBJICHHUE
435 Cuna Jlopenua, e€ MoAynp U HampaBieHHE. J[BUKeHUE 3apsKEHHOM
YacTULbI B OJHOPOJIHOM MarHUTHOM noJie. Pabota cuibl JlopeHua
4.3.6 SIBIICHHE IIEKTPOMArHUTHON HHTYKITUT
4.3 4.3.7 IToTok BeKTOpa MArHUTHON MHIYKIIHUH
4.3.8 OJ1C unaykiuu. 3aKoH JEKTPOMarHuTHOW MHAYKIMK Dapaies
439 BuxpeBoe anexkrpuueckoe mone. IJIC WHAYKIMKU B MPOBOJHUKE,
JIBUKYIIEMCSI IOCTYIATEIbHO B OJIHOPOJAHOM MAarHUTHOM I10JIe
4.3.10 ITpaBumo JleHnma
4.3.11 WNuayktuBHOCTh. SIBRenne camonnaykuuu. 9JIC caMOMHAYKIUK
4.3.12 DHeprus MarHUTHOTO MOJIsI KATYHIIKU C TOKOM
4.3.13 DJEKTPOMArHUTHOE I10JIE
TexHuueckne ycTpOWCTBA: IOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
4.3.14 AJIEKTPOABUIaTelb, YCKOPUTEIN 3JIEMEHTApHBIX YacCTHI, WHIYKIMOHHAs
1eub
[TpakTyeckue paboTel. M3yueHre MarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM.
4.3.15 HccenenoBanue neMCTBUS ITOCTOSIHHOTO MarHWTa HAa pPaMKy C TOKOM.
HccnenoBanue sIBICHUS IEKTPOMarHUTHOM HHIYKIIMH
5 KOJIEBAHU A 1 BOJIHBI
MEXAHUWYECKHWE U 3JIEKTPOMATHUTHBIE KOJIEFBAHUA
511 KonebarenbHass cuctema. CBoOoauble KosiebaHus. ['apmoHHueckue
koneOanus. [lepuon, yacrora, ammnrynaa u ¢asa kojaedaHui
5172 IIpyxnHHBINM MagsTHUK. MaTeMaTH4eCKNI MassTHHUK
51 513 VpaBHeHne rapMoHMYeckux — Kosiebanuii. KunHematmueckoe U
JUHAMUYECKOE ONMCAHNE KOJIe0aTeIbHOrO ABHKEHHSI
[IpeBpaiieHre SHEpPruM NpPU TapMOHUYECKUX KojeOaHusX. CBs3b
514 aMIUTUTYIbI  KOJCOaHWH HWCXOMHOW BEIWYMHBI C  aMIUTUTYyIaMU
KoJIeOaHUH e€ CKOPOCTU M YCKOPEHUs
5.15 KounebarenbHblii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJICOAHUs B




ANeaIbHOM KOJIE0aTEIFHOM KOHTYpE. Amnanorus MEXITY
MEXaHHYECKUMU ¥ DJICKTPOMArHUTHBIMH KojeOanusimu. Dopmyna
Tomcona

5.1.6 3aK0H COXpaHEHUs YHEPTUU B HJICAJTLHOM K0JIe0aTeIbHOM KOHTYpE
517 Bremyxaennole MexaHudeckue kosiebanus. Pesonanc. Pe3zonanchas
T KpHBasi. BEIHY)KIEHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusI.
5.1.8 ITepemenHbIi TOK. CHHYCOUAIBbHBIN IEPEMEHHBIN TOK.
51.9 MOIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYHOE U JICUCTBYIOIIEE
o 3HAYEHHUE CUJIbI TOKA M HANPSDKEHUS
Tpanchopmarop.  IlpousBoimcTBo, mepemaya U HoTpebiIeHHE
5110 AIIEKTPUYECKON HHEPrHM. DKOJIOIMUECKHE PUCKU TPU NPOU3BOJACTBE
o anekTpuyeckoil sHepruu. KynbTypa UCIonb30BaHUs 3JIEKTPOIHEPTHH B
MMOBCEJIHEBHOW KU3HU
5111 TexHuueckue ycTpoiicTa: cericMorpad), 3MeKTpUIECKHiA 3BOHOK, TMHUU
o AJeKTpoIepeaad
[TpakTuueckue paboThl. MccrnenoBanue 3aBUCUMOCTH TEPUOA MAbIX
5112 Kosie0aHWi Tpy3a Ha HHUTH OT JUIMHBI HUTH M MAacchl TIpysa.
o HccnenoBanne NEPEeMEHHOTO TOKa B IEMM M3 IOCIEIOBATEIHHO
COEJIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3UCcTOopa
MEXAHWYECKUE U DJIEKTPOMAT'HUTHbBIE BOJIHbI
591 MexaHnnueckue BOJHBI, yclioBUs pacupoctpanenus. [lepuon. CxkopocTb
o pacnpocTpaHeHHs U JUTHHA BOJIHBI. [lonepeunsie v mpooIbHbIe BOJIHBI
5.2.2 Hutepdepennius u qudpakius MEXaHHYECKUX BOJH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3Byka
DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI HU3IIyYEHHUS 3JEKTPOMArHUTHBIX
524 BoJIH. B3anmHuast opuenTtanus BektopoB E, B u v B anexTpomaruutHoit
BOJIHE B BaKyyMe
5.2 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)X€HUE, NPEIOMIICHHE,
525 MOJISIpA3aLus, mudpaxus, uHTepdepeHus. CkopocTb
AIIEKTPOMATrHUTHBIX BOJH
526 [[Ikana >1EKTPOMArHUTHBIX BOJH. [IpuMeHEHHE >IEeKTPOMAarHUTHBIX
o BOJIH B TEXHHUKE U OBITY
597 [TpuHIHATTBI pagnoCBsI3U u TEJEBUICHUS. Paguonoxarus.
o DJEKTPOMarHuTHOE 3arpsi3HEHNE OKPYXKAIOIIEH CPeJIb
TexHuueckue YCTpOMCTBA: MY3bIKAJIbHbBIE UHCTPYMEHTBHI,
5.2.8 yIbTpa3ByKoOBasi JMAarHOCTUKAa B TEXHHWKE U MEIWLUHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup
OIITHUKA
531 [TpsiMmosMHENHOE paclpoCTpaHEHHUE CBETa B OAHOPOIHOM cpere. Jlyu
o CBETa
532 OTtpaxkeHue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne n3o0paskeHuit
5.3 o B IUIOCKOM 3€pKajie
533 [lpenomnenne cBera. 3akOHBI TMpeNOMIIEHHMs cBeTa.  AOCOIIOTHBIN
o ITOKa3aTelb MPEJTOMIICHHUS
534 IlonmHoe  BHyTpeHHee  oTpaxkeHue. [lpenenbHBIM  Yyroa  IMOJHOTO

BHYTPCHHCT'O OTPAKCHUA




5.35

Hucnepcus ceera. CnoxxHbIN cocTaB O6enoro ceera. [{pet

ColOuparomue W paccewBaroniue JTUH3bL. ToHKas JmH3a. DOKycHOE
pacCTOsHME M ONTHYECKas Ccwia TOHKOM JHMH3bL [locTpoeHue

5.3.6 .
n300paxkeHnii B coOMparomMX M pacceuBaroIIux JnH3ax. Dopmyia
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMOE JTHH30M
5.3.7 IIpenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTUKH
Wutepdepennst  cBera.  KorepeHTHble  MCTOYHHKH. Y CIOBHUS
5.3.8 HaONIOJICHUST MakKCHMyMOB W MHHHUMYMOB B HWHTep(hEpEHIIMOHHOM
KapTUHE OT JIBYX CHH(])A3HBIX KOTEPEHTHBIX UCTOYHHUKOB
Hudpakmus ceera. JudpakunonHas pemérka. YcioBue HaOIIOICHUS
5.3.9 IJIaBHBIX MAaKCUMYMOB TMpU MaJ€HUHM MOHOXPOMAaTHYECKOTO CBETa Ha
JU(PPAKINOHHYIO PEIIETKY
5.3.10 [Tonstpuszanus ceera
TexHuueckue ycTpoHCTBa: OUYKH, Jiyna, (poToammapar, MpOEKIIMOHHBIH
5.3.11 armapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(paKIIMOHHAS
pemeTKa, NOJISTPOULT
[TpakTdeckne paboThl. M3MepeHwe TMOKaszareis IMPETOMIICHHS.
5.3.12 HccnenoBanue cBOWCTB H300pakeHWMH B JuH3ax. HaOmrogeHue

JUCIICPCHUU CBCTA

BJIEMEHTbI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuubl  PUMEHUMOCTH  KJaccuyeckol MexaHuku. [loctynaTel

6.1 TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJIsI CKOPOCTH CBETA B
BaKyyMe, TPUHIIUIT OTHOCUTEIbHOCTH DWHINTEITHA
6 6.2 OTHOCHUTEIBHOCT  OAHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHU W
COKPAILLEHUE JUTMHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsI3b Macchbl ¢ 3HEPrue ¥ UMIYIbCOM CBOOOJIHOM YaCTHIIBI. DHEPrus
[IOKOS CBOOOTHOM YaCTHIIBI
7 KBAHTOBA ®U3MKA
SJIEMEHTEI KBAHTOBOI OIITUKU
711 ®oronsl. Popmyna [lnanka cBa3u 3Hepruu (HOTOHA C €ro YacTOTOM.
DOHeprust 1 UMIyJIbC GOTOHA
71.2 OtkpeiTe U uccinenoBanue (orordpdexra. OnbiTel A.I. Cronerosa.
3akoHbl poTodpdexra
7.1 713 VpaBHenue OiiHmTeiiHa ana  ¢orordpdekra. «KpacHas rpaHuna»
doro3ddexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JlebGeneBa
7.1.5 XHMMHYECKOE JEHCTBUE CBETA
716 TexHuueckue yCTpoWcTBa: (OTOIIEMEHT, (HOTOAATUMK, COJHEUHAsS
Oarapesi, CBeTOINO]T
CTPOEHUE ATOMA
791 Mopens aroma Tomcona. OnbiTer Pesepdop/ia mo uccienoBanuio
7.2 cTpoeHus aroma. [ImanerapHas Mmojens aroma
790 [Toctynatsl bopa. M3nyyenue u nornouieHne (GpOTOHOB HpHU MEpexoe

aToma C OJTHOTO YPOBHsI SHepruu Ha Apyrou. Buasl criektpos. Cnektp




YPOBHEW YHEPTUU aTOMa BOJIOPOJIa

BonHoBbie cBoiictBa wactui. Bomnbel ge bpoinga. KopnyckymnsipHo-

.23 BOJIHOBOM ntyanusm. Jludpakiust 3JeKTPOHOB HA KPUCTAIIAX
724 CrnoHTaHHOE M BBIHY)KJEHHOE H3JIyd€HUE. YCTPOWCTBO M IMPHUHLMII
paboTHI J1a3epa
705 TexHuueckue ySTpoﬁCTBa: CHEKTpaJbHBIM aHanu3 (CIEKTPOCKOII),
Ja3ep, KBAHTOBBII KOMIIBIOTED
7.2.6 [TpakTuyeckue pabotel. Habmonenne TMHEHYaToro CuekTpa
ATOMHOE A/1PO
7.3.1 MeTo1p1 Ha0JIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL]
OtkpeiTue paauoaktuBHOCTH. OmbITEl Pesepdopma mo ompenencHuro
7.3.2 COCTaBa paJMOaKTUBHOTO H3nydeHus. CBoiicTBa anbda-, Oera-, raMma-
n3Iy4deHus. BimsHue painoakTUBHOCTH Ha KUBbIE OPraHU3MBI
733 OTtkpeITHE TPOTOHA U HelTpoHa. HykionHas Mmonens apa ['eitzen6epra
— MBanenko. 3apsz siapa. MaccoBoe uncio siipa. M3oronsl
734 Anbda-pacnian. DJIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaa. ['amma-
n3JydyeHue. 3aKoH paoaKTUBHOIO pacnajia
7.3 7.3.5 DHeprus cBsi3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekt macchl spa
7.3.6 SAnepuble peakiuu. [lenenue u cCUHTES siiep
737 SAnepuslii peaktop. Tepmosinepusiii cuaTes. [IpobaemMbl U EPCIEKTHBBI
SJIEPHOM SHEPreTUKU. DKOJIOTMYECKUE aCIIEKThI SIIEPHOU SHEPTeTUKHU
738 BHeMeHTaPHLIe yacTulbl. OTKpbITHE MO3UTpOHA. DyHIaMEHTaJIbHbIE
B3alMOJICICTBUS
739 TexHudeckue ycTpOMCTBA: HO3UMETP, Kamepa BuibcoHa, snepHbII
peakTop, arToMHasi 6omba
7310 [TpakTuyeckue paboTsl. MccienoBaHue TPEKOB 4YacTHIl (IO TOTOBBIM
dortorpadusam)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 38€31H0r0 Heba. Co3Be3nusi, ipKkue 3BE3/IbI, MJIAHETHI, HX BUIMMOE
JIBUKCHHE
8.2 Conneunas cucrema. Ilnanersl 3emHOlN Tpynmbl. [lnaHeTsl-TUranTsl U
UX CIIYTHHUKH, KapJIUKOBBIE I1aHeThl. Masble Tesia CoONHEYHOM CUCTEMBI
8.3 Comnnrnie, hotochepa u atmochepa. CosrHeUHASI AKTHBHOCTH
8.4 Ucrtounuk sneprum ConHua u 3BE311
3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, painyc,
8 8.5 TEMIIEpPaTypa, UX B3aUMOCBA3b. JlparpamMma «CHEKTpajdbHbBIM Kilacec —
CBETMMOCTB». 3BE3ABI IJIABHOM IOCIENOBATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTB) JUIsl 3BE3] ITIaBHOM NOCIIEN0BATENbHOCTH
86 Buytpennee crtpoenue 3BE31. CoOBpEeMEHHBIE TIPEACTABIECHUSA O
MIPOUCXOXKIACHUH U HBOJIIOIIMKM COJTHIA M 3BE3/T. DTAIbl )KU3HU 3BE3]T
Mineunsii  I[lyte — Hama [anaktuka. ChoupanbHasi CTpPyKTypa
8.7 I'anakTuku, pacnpeneneHue 3BE31, raza W nbuld. IlonokeHne u
nemwkenne Conaina B ['anaktuke. [1nockas u chepudeckast moacucTeMbl
["anaktukn
8.8 Tunel ranaktuk. Paguoranaktuku v KBazapbl. YEpHBIE OBIPHI B sIpax




TaJIaKTHUK

Bcenennas. Pacmupenue Bcenennoi. 3akon Xa066ma. PaszOeranme

8.9 rayiakTuk. Bo3pact u pagmyc BcenenHoii, Teopus bonbmioro B3pbiBa.
Mogens «ropsiueit BeenenHoi». PenukToBoe usinyyeHue
810 Macmrabnas crpykrypa Bcenennoit. Meraramaktuka. Hepeménubie

Ipo0JIEMbI ACTPOHOMUH




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMTPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

YueOHUKU:

Msxumes I'4., byxoBues b.b., Corckuit H.H. 10 xnacc. M.: IIpocBenienue,

Msxkumes ['S., byxoBueB b.b., Corckuit H.H., Yapyrun B.M. ®uszuxa 11 kmacc. M.:
[IpocBenienue.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA

Enunoe conepikanue odiero oopazoanus https://edsoo.ru/mr-fizika/

MeTtoaudeckoe nocooue. @usnka. 10-11 kaaccsl yriryonéunsiii ypoBeHs https://edsoo.ru/wp-
content/uploads/2023/08/MI1_®uzuka_YVY_dopmar-docx 17082023 na-cait.pdf

MU ®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubnrorexa Munpocsemienus https://lesson.edu.ru/catalog

POUI https://resh.edu.ru/
bubaunoreka I{OK https://lib.myschool.edu.ru/market?filters
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