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IHosicHuTeIbHAS 3aMIUCKA

[Tporpamma o ydeOHOMY mpeametry «Pusmka. bazoseiii ypoenb» ans 10-11 kmaccos
pa3paboTaHa B COOTBETCTBHUHU C:

-DenepanbabiM 3ak0HOM OT 29.12.2012 No273-03 «O6 obpazoBanuu B Poccuiickoit
depeparun» (B ASHCTBYIOIIEH pPeIaKIIUM)

-®I'OC cpennero obmiero o6pasoBanus (mpuka3 MuHnpocBemeHuss Poccun 0T
17.05.2012 Ne413, B neiCTBYIOIIEH peAaKInN);

-denepanbHOil 00pa30BaTEILHONM MPOTPaMMOil cpeHero ooiero oopazoBanus (IpuKas
Mumnrnpocsemienuss Poccun ot 18.05.2023 Ne371, B aeicTBYOMICH pemaKiiu), BKIIOYAs
benepanpHyIo pabouyro mporpammy 1o npeamety «dusuka. ba3oBeiil ypoBeHbY;

-TITonoxxenuem o padoueit mporpamme MBOY Jluneit Ne28 (jiokanbHbIi akT);

- ¢ yuétoM (peepanbHOI paboueii mporpaMMbl BOCTIUTAHHUS.

Copepxanue mporpaMMel 10 (pHU3MKEe HampaBlieHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI MHpa oOydatommxcs 10-11 kinaccoB npu oOydeHHH UX Qu3MKe Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IETEIbHOCTHOTO Moaxo1a. dusmka Kak Hayka 0 Hanbosee o0mmx
3aKOHaX MPHUPOJIBI, BHICTYIAs B Ka4eCTBE y4eOHOTO MpPEAMETa B IIKOJIE, BHOCUT CYIIECTBECHHBIN
BKJIQJl B CUCTEMY 3HaHUI 00 Okpyxkatomiem mupe. du3nka Kak Hayka O Haubosee oOmmMxX
3aKOHaX MPHUPOJIB], BHICTYIAs B KaUeCTBE y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbBIN
BKJIQJl B CHUCTeMy 3HaHUH 00 okpyxatomem Mupe. IlkonbHbli Kypc ¢usukn -
CHUCTEMOOOPa3YIOIHA 171 €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOIBKY (PU3NYECKIE
3aKOHBI JIeXKaT B OCHOBE IMPOLIECCOB M SIBICHUMN, U3yUYaeMbIX XUMHEU, Ouonoruel, Gpuznyeckoi
reorpadueit u acrponomueil. Mcnonap3oBaHue W aKTUBHOE NMpPUMEHEHHE (U3NYECKUX 3HAHUI
OmpeJieNiieT XapakTep M pPa3BUTUE pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DHEepPreTukH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJIy4eHHS] HOBBIX MaTe€pHaliOB C 3aJaHHBIMU CBOMCTBAMU U
npyrux. M3yuenne (u3Mku BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE E€CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydJaronuxcsi, B pOPMHPOBAHNE YMEHHUH MPUMEHSTh HAYIHBI METO]I TO3HAHUS
IIPY BBITTOJIHEHHH UMH YYEOHBIX HCCIIEIOBAHHIA.

B ocHOBy Kypca (HU3MKH CpemHEel MIKOJBI TOJIOKEH psija  HWAeH, KOTOpbIE MOKHO
paccMaTpuBaTh KaK MPUHIIUIIBL €r0 TIOCTPOCHHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUM C HEM KypcC SBISCTCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3/lesioB (M3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBpPEMEHHOM (pU3UKH.

Hoesn zenepanusauyuu. B cooTBeTCTBUU ¢ Hel MaTepHal Kypca (Gpu3nku oObeIUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBisiercss (QOpMHpOBAaHUE IPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSX MaTe€pPHH, BEUIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peannzanus npeanosiaraeT HCMOJIb30BaHUE T'yMaHUTAPHOI'O
noTeHnuana (GU3n4eckoil HayKu, OCMBICIICHHE CBS3HM Pa3BUTHUSL (PU3UKU C pa3BUTHEM OOIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HDABCTBEHHBIMU U KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc dusuku npeznonaraeT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPUIJIOKEHUN U3yUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoesa »3Kkonocuzauuu peamusyeTcss TOCPEICTBOM BBEACHUS DJJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX JKOJIOTUYECKHM TpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BHTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKIeHHs MPOOIIEM pallOHAIBHOTO MTPHPOIONIOIE30BAHMS U
HKOJIOTUYECKOH Oe30MaCHOCTH.

CrepKHEBBIMHU JJIEMEHTAMU Kypca (PM3UKU CpeJHEH IIKOJBI SBISIOTCS (U3NYECKHE TEOPUHU
(bopmupoBanue mpeacTaBICHU O CTPYKType TMOCTPOCHHUS (U3HUECKOM TEOpuu, poJu
(byHIaMEHTANBHBIX 3aKOHOB M IPHHLUUIIOB B COBPEMEHHBIX IPEJACTABICHUSX O TMPHPOJE,
rpaHMIiaX MPUMEHUMOCTH TEOPHH, IS OMMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHI U ITPOIECCOB).

CHUCTEeMHO-JIEATETbHOCTHBIN MOJAX0A B Kypce (M3MKHM peau3yercsl Mpexae BCero 3a CYET
OpraHu3aluy 3KCIIEPUMEHTAIBHON JesATeIbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHsS Kypca
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(U3MKKU — 3TO HCHOJIB30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
71a0opaTOpHBIX PabOT, KOTOpbIE B HpOrpaMMe OOBbEAMHEHBl B OOUIMHA CHHCOK YYEHHYECKHUX
NpaKkTUYEeCKUX paldoT. BeigeneHne B yka3aHHOM IepedHe J1JabopaTOpHBIX paboT, MPOBOAMMBIX
JUTSL KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMU 00pa30BaTEIbHOTO MpoIlecca UCXOIS U3
O0COOEHHOCTEl TEeMaTH4YeCcKOro IUTAaHUPOBAHMA W OCHalleHus kaOuHerta ¢(usuku. Ilpu sTom
obecrieynBaeTcsl OBJaJieHHEe OOYJAIOUIMMUCS YMEHHSIMH MpPOBOAUTH KOCBEHHBIE H3MEpEHUS,
UCCIICZIOBAaHMUS 3aBUCHUMOCTEH (PU3MYECKHX BEIUYMH U IIOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEJIOKEHHBIX TUIIOTES.

Henn n3ydyenus yueOHoro npeamera «®u3uka»

OCHOBHBIMU LEJSIMU U3Y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUU SIBISIOTCS:

— (hopmupoBaHue UHTEpEca U CTPEMIICHUS 00YJaIOIUXCsl K HAYYHOMY M3YYEHHUIO MPUPOJIBI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPEICTABICHHH O HAydYHOM METOJAE IO03HaHuUsi U  (opMuUpoBaHME
HCCIIEZIOBATENBLCKOTO OTHOIIEHHUS K OKPY>KAIOLLIM SIBJICHUSIM;

— (opMHUpOBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3ysibTaTa HM3y4eHHsST OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH,

— (opmupoBanue ymeHUN OOBSCHATH SBJICHUS C WCIOJB30BAHHEM (PU3NYECKUX 3HAHHHA H
HAay4HBIX JI0Ka3aTeIIbCTB;

— (opMHUpOBaHHE NPEACTABICHUN O POJIM (PUUKHU JIJIsl pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHUH.

Joctmxenne 5TuUX 1eneil oOecneurBaeTcss pelIeHHeM CIEIYIIUX 3aaa4d B Ipoliecce
M3y4eHHUs Kypca (pU3HKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

— NpUOOpEeTEeHUEe CHUCTEMbl 3HAaHUN 00 OO0mMX (QU3UYECKHMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUAX, BKIIOYAsi MEXaHUKY, MOJIEKYJSPHYIO (PU3UKY, IEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY
1 3JIEMEHTHI aCTPOPU3HKH,

— (hopmupoBaHuEe yMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS ISl 00BbACHEHUST (PU3NUECKUX
SIBIICHUH B TIPUPOJE U JUTS IPUHATHUS MPAKTHYECKUX PEIICHUH B IIOBCETHEBHOMN JKHU3HHU,

— OCBOEHHE CIIOCOOOB PELIEHUs PA3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (hU3MUECKON MOEINbIo,
3a7a4d, TMOAPA3yMEBAIOIIMNX CAMOCTOSATENbHOE CO3/laHue (U3MYecKOW MOJIENH, aJIeKBaTHON
YCIOBUSIM 33]1a4H;

— NOHUMaHHe (QHU3UYECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

— OBJIQJICHUE METOJaMM CaMOCTOSITEIBHOTO IUTAHUPOBAHUS U TPOBEACHHS (UIUUECKUX
HKCMEPUMEHTOB, aHaJlM3a M HWHTepHpeTanud HHPOPMALUK, OINpeNeNeHusl JIO0CTOBEPHOCTH
IIOJIyYEHHOTO pe3yJIbTaTa,

— CO37JaHMe YCIOBUHM [JIsl Pa3BUTUS YMEHUN MPOEKTHO-HCCIEI0BATENBCKOM, TBOPUYECKOM
JIESITEIIbHOCTH.

MecTto yyeOHOro npeamera «®@u3nKa» B y4eOHOM IJIaHe»

B cootBerctBUM ¢ ®I'OC COO dusuka sBaseTcs 00s3aTEIbHBIM NMPEAMETOM Ha YPOBHE
cpenHero obmiero oOpasoBanus. laHHas mporpamma IpeaycMaTpuBaeT M3ydeHue (QU3UMKH Ha
06a30BoM ypoBHE B 00BEMe 136 41 3a nBa roga oOyuenus mo 2 4 B Henemto B 10 u 11 xnmaccax. B
TeMarndeckoM TutaHupoBanuu s 10 n 11 kimaccoB mpeamnosaratoTcs pe3epB BpEMEHH, KOTOPBIN
MO3KET UCIOJIb30BaThCS ISl IPOBEACHUSI TOBTOPUTEIBHO-0000IIAI0IINX YPOKOB.

Conep:xaHue ydyeonoro npeamera «®@uszuka» (6a30Bblii ypOBEHb)

10 kaace
PA3JIEJ 1. PU3UKA U METO/bI HAYYHOI'O IIO3HAHUA
®uszuka — Hayka o Inpupone. HayuHble Meronsl IO3HaHMS OKpyKamolero mupa. Pomnb

HKCIEPUMEHTA M TEOPUH B MPOIIECcCe MO3HAHUS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue ¢(uznyeckux sBiIeHUH U mpoueccoB. Hayunele rumotessl. dusmnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHSL.
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Poib u mecto ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOH KapTWHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIIOIEH.

Hemoncmpayuu

1. Ananorossle 1 LH(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKU.

PA3JIEJI 2. MEXAHUKA
Tema 1. Kunemaruka

Mexanunueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXaHUUYECKOro ABMXKeHUs. Cucrtema OTcuéra.
TpaekTopus.

[lepemernienne, CcKOpocTh (CpemHsisEi CKOpOCTh, MTHOBEHHAsh CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUKM, UX MPOEKIUH HAa OCH CUCTeMbl KoopauHAT. Cllo)KeHHE NepeMeIIeHuil U
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABMKCHHE. ['padMku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEpEMELIEHUS MaTePUaIbHON TOYKH OT BPEMEHH.

CBoOoHOE TIazieHne. Y CKopeHue CBOOOTHOTO IaICHUS.

KpuBoismHeliHOe IBUKEHME. [[BHYKEHNE MAaTEPUAIIBHONW TOYKH 110 OKPYKHOCTH C IIOCTOSIHHOU
[0 MOAYIK CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHass CcKopocTh. llepuox m dacrora
oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue.ClIuJIOMETp, ABM)KEHHUE CHapsIOB,
LEMHbIE U peMEHHBIE NTEpEeIAUN.

Hemoncmpayuu

1. Monenb cuctemMbl 0TCUYETA, MILTIOCTPALIMS KHHEMATUYECKUX XapaKTePUCTHUK JBHKEHUS.

. [IpeoOpazoBanre ABMKEHUIN C UCTIONB30BAHHEM MTPOCTHIX MEXaHU3MOB.

. [TaneHne Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

. Habnronenue nBuskenus Tena, OpouIeHHOro MoJ1 yriioM K TOPU30HTY U TOPU30HTAIIBHO.

. I3mepenne yckopeHusi CBOOOTHOTO TTaJICHUSI.

. HanpaBiieHne cKOpOCTH NpH ABMKEHUHN IO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, nabopamopnule pabomuol
. I3yyeHne HEpaBHOMEPHOIO IBHKEHHUS C LIEBIO ONIPEAEICHNUS MTHOBEHHON CKOPOCTH.

2. UccrnenoBanue COOTHOMICHHSI MEXKAY MyTSMH, IPOMIEHHBIMHU TEJIOM 32 MOCJIEeI0BATEIbHBIC
paBHbIE IIPOMEKYTKH BpPEMEHHM IIPU PABHOYCKOPEHHOM [BIDKCHUHM C HA4aJIbHOMU
CKOPOCTBIO, PABHOM HYIIIO.

3. 3ydeHue NBUKCHHUS MIAPHUKA B BI3KOU YKHUJIKOCTH.

4. VzyueHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

OO WM
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Tema 2. /lunamuka

[Tpunnun otHocutenbHOCTH ['anunes. IlepBbiii 3akoH Hprotona. MHepIuanbHBIE CHUCTEMBI
oTcuéra.

Macca tena. Cuna. [Ipuninun cynepno3uiuu cui. Bropoit 3akoH HeroToHa 117151 MaTepuanbHOM
Touku. Tpetuii 3akoH HproTOHA /151 MaTepUaIbHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna tsxectu. [lepBas kocMuyeckasi CKOPOCTb.

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

Tpenue. Buasl tperust (mokos, ckoyibxeHus, kauenus). Cuaa tpenus. Cyxoe tperue. Cuia
TPEHUsI CKOJIbKEHHS U cujia TpeHus mokos. Koaddurnument tpenus. Cuna cCOnpoTUBICHUS NPU
JBIDKCHUH TEJa B KHUIKOCTH WIIU Ta3e.

[MocTynarensHOE U BpamareabHOE ABMKCHUE a0COFOTHO TBEPIOTO TETa.

MOMEHT cuiibl OTHOCHUTENIBHO OCU BpauleHus. [lmedo cuibl. YCiioBHS paBHOBECHS TBEPIOIrO
Tena.

TexHuueckue YCTPOMCTBA UM NPAKTUYECKOE TMPUMEHEHHWE. TMOJAIIUIHUKY, JBIKEHUE
MCKYCCTBEHHBIX CITYTHHUKOB.

Hemoncmpayuu



. SIBieHne uHepuuu.

. CpaBHEHHE MacC B3aUMOJICUCTBYIOLIUX TEJI.

. Bropoii 3akoH HeroToHa.

. U3mepenue cui.

. CnoxeHue cuiu.

. 3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT AeopMaIiuu.

. HeecomocTb. Bec Tena npu yCKOpeHHOM NOJIbEME U NAJCHUU.

. CpaBHEHUE CUII TPEHUS NTOKOS, KAUYEHUS U CKOJIbKECHMUS.

. YcnoBust paBHOBECHs TBEPOTO Tesa. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomuol

. I3yuenue nBmxenus Opycka 1o HaKJIOHHOH TIOCKOCTH.

2. UccnemoBanue 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOMIMX B MPYXHHE W PE3HHOBOM
oOpasiie, oT ux J1eopMaInH.

3. UccrnenoBanue ycrmoBui paBHOBECHUS TBEPOTO TeJla, HMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKOHBI COXPAHEHUSI B MEXaHUKE

Wmnynbec MaTepualbHOM TOYKH (Tena), CUCTEMbl MaTepHAIbHBIX TOYEK. MMITyIbC CHIIBI U
M3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUsI UMITyJIbca. PeakTUBHOE ABMKEHUE.

Pa6ora cuibl. MOIHOCTH CUJIBL.

Kunernueckast sHeprus marepualibHONW TOo4uku. Teopema 00 W3MEHEHUH KHUHETHYECKON
SHEPTUH.

[TorenumaneHas sHeprus. I[loTeHuuanbHass SHEprus ynpyro Ae@OpMUPOBAHHOMN MPYKHUHBI.
[ToTenuumanpHas SHEPTUs Teaa BOIU3U MOBEPXHOCTH 3EMITH.

[ToTenuuanpHple W HENOTEHUHUANbHBbIE CHIBL. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHI C
U3MEHEHUEM MEXaHWYECKOM SHEPruM CHCTEMBI Tell. 3aKOH COXPAHEHHS MEXaHHU4eCKOU
SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuueckue ycmpoicmeéa u npakmuyeckoe npumeHenue. BOJOMET, KOINEp, NPYKUHHBIN
MIUCTOJIET, IBUYKEHUE PAKET.

Hemoncmpayuu

1. 3akoH coxpaHeHus1 UMITYJIbCA.

2. PeakTBHOE NBIKEHUE.

3. Ilepexon moTeHIMAIBHON SHEPTUH B KUHETHUECKYIO M 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

1. U3ydyenune abOCONIOTHO HEYNPYTroro yaapa C TMOMOINBIO ABYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

2. WccnenoBanue CBA3M pabOThl CHIIBI C W3MEHEHHEM MEXaHHMYECKOW JHEepPruM Tena Ha
MIpUMEpPE PACTKEHUS PE3UHOBOIO KIyTa.

PA3JIEJI 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeOpHH

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KMHETHYECKON TEOpHUHM U UX OMBITHOE OOOCHOBAHHE.
bpoynoBckoe nBwkenue. Juddys3usa. Xapakrep NBHKCHUS M B3aMMOJCUCTBHS YaCTHI]
BemecTBa. Mojen CTPOCHHUSI Ta30B, KUIKOCTEH W TBEPIBIX TE U OOBSICHEHHE CBOWMCTB
BEILIECTBA HA OCHOBE 3THUX Mojesieid. Macca u pazmepsl MoJekyil. KoimuecTBo BeliecTBa.
[Tocrosannas ABoraapo.

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

Mogens wuneansHoro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KUHETUUECKOW TEOpUH
ujeanbHOTO ra3a. AOCONIIOTHAs TeMmIepaTypa Kak Mepa CpeJHel KHHETUYECKOW SHEpruu
TEIJIOBOTO JBWKEHMs vactull rasa. Illkama temmeparyp KenbBuHa. ['a30Bble 3aKOHBL.
VYpaBuenune MenneneeBa—Kuaneiipona. 3akon [lansToHa. M3ompoueccsl B Ha€aIbHOM
ra3e ¢ IOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpeacTaBieHne H30MpOoIeCcCOoB:
U30TepMa, U30X0pa, u306apa.

Texnuueckue ycmpouicmea u npaxmuyeckoe npumeHeHue. TepMoMeTp, bapomeTp.

6

OO ~NO OIS~ WN -

|



Hemoncmpayuu

1. OmnbiTel, [IOKa3bIBAIOLIME JAUCKPETHOE CTPOEHHE BellecTBa, ¢Gororpaduu MoyeKyl
OPraHUYECKUX COCIUHEHUM.

2. OnbiThI 10 AUGQY3UH KUIKOCTEH U Ta30B.

3. Mopenb OpOyHOBCKOTO JIBHIKCHHSI.

4. Monenb onbita lTepHa.

5.0nBITHI, 10Ka3bIBAIOIIUE CYLIECTBOBAHNE MEXMOJIEKYIIIPHOTO B3aUMOJICHCTBHUS.

6. Moaenb, WLTIOCTPUPYIOLIAs PUPOAY JABJICHHS ra3a Ha CTEHKH COCy/a.

7. OmBITHI, WJUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UACATIBLHOIO rasa, U30MpOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

1. Onpenenennie Mmacchl BO3AyXa B KJIAaCCHON KOMHATe HA OCHOBE M3MepeHUil 00bEéMa KOMHATHI,
JABJICHUS U TeMIIepaTypbl BO3/lyXa B HEM.

2. UccnenoBanne 3aBUCIMOCTH MKy TTapaMeTpaMH COCTOSTHUS Pa3peKEHHOTO Ta3a.

Tema 2. OcHOBBI TEPMOAMHAMHUKH

TepmoauHaMudeckas cucteMa. BHyTpeHHSS SHEPTUS TEPMOAMHAMHYECKON CUCTEMBI M CTIOCOOBI
e¢ m3MeHeHus. KommdectBo TernoTsl M paboTa. BHyTpeHHSS 3HEprusi OJHOATOMHOTO
UACANBHOTO ra3a. Buabl Teronepenadu: TEIIONPOBOAHOCTh, KOHBEKLHS, H3JIy4YEHUE.
VY nenpHas TEII0EMKOCTB BellecTBa. KoJmuecTBO TEMIOTHI IIPU TEIUIONEpEAAYE.

[Tonarue o0 aguabatHoM mporecce. IlepBblii 3akoH TepmoauHaMuku. IIpuMeHeHue nepBoro
3aKOHa TePMOAMHAMMKH K H3onpoueccam. ['paguueckas nuaTepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMoCTh MpoLeccoB B IPUPOJIE.

TennoBble MamuHbl. [IpuHIMNIBL AEHCTBUSA TEIUIOBBIX MamiuH. IIpeoOpazoBaHus sHepruu B
teroBbiXx MamuHax. KIIJI tenmoBoi mammuel. [{ukn Kapuo u ero KIIZI. Dxonoruueckue
npoOJIEMBI TEMJI0IHEPTETHKH.

Texnuueckue ycmpoucmea u NpaKmuyeckoe npumeHeHue.BAraTellb BHYTPECHHETO CrOPaHM,
OBITOBOM XOJIOIUIBHUK, KOHIUIIMOHED.

Hemoncmpayuu

1. 3meHeHue BHYTpEHHEN SHEPrUM Tesla MIPH COBEPUICHUH pabOThl: BbUIET MPOOKU U3 OYTHLIKU
NOJT IEMCTBHEM CXKATOTO BO3/yXa, HarpeBanwe 3(upa B JATYHHOU TpyOKe MyTEM TpEeHHUs
(BHICOIEMOHCTpALIHS).

2. VI3MeHeHue BHyTpeHHEeH sHepruu (TeMrepartypbl) Tela npu Teronepeaaye.

3. OmbIT N0 aabaTHOMY PaCITUPEHHIO BO3/1yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

4. Mozenu napoBoil TypOuHBI, ABUraTelNsl BHYTPEHHETO CTOPAaHUsl, pEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1. VI3mepeHue yaenbHOM TemI0EMKOCTH.

Tema 3. Arperarssbie COCTOSIHUS BeleCTBA.
da3oBble nIePexXoabl

[TapooOpa3zoBanue u KoHAeHcauus. McrnapeHue u kuneHue. AOCONIOTHas M OTHOCHUTENIbHAs
BIAKHOCTh BO3ayxa. HacelmenHelii map. VYgaenpHass TemioTa HMapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATYPbI KUIIEHUS OT JJaBJICHHU.

TBépnoe Ttemo. Kpucrammmueckue u amopdHbie Tena. AHHU30TPONUS CBOWCTB KPHCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTtepuainsl. [naBnenue n kpuctainuszanus. Y ienbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUE TEIUIOBOTO OajiaHca.

Texnuueckue ycmpoiicmea U NpaKmMuyeckoe HNPUMEHEeHUe.TUTPOMETP U ICUXPOMETP,
KaJOPUMETpP, TEXHOJOTUM TOJYYEHUS COBPEMEHHBIX MaTepHajoB, B TOM 4HCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Hemoncmpayuu

1. CpolicTBa HACHIIIEHHBIX 1APOB.

2. Kunenve npv NOHMKEHHOM JaBJICHHH.

3. CriocoObl U3MepeHUs BIaKHOCTH.

4. HabGnroneHue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
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5. JleMoHCTpaLus KpUCTAILIOB.
Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

1. I3mepeHne OTHOCUTENIbHOM BIa)KHOCTH BO3yXa.

PA3JEJI 4. 9JIEKTPOJANHAMUKA

Tema 1. JaexkTpocTaTUKa

OnexTpusanys Tel. DJIEKTpUYeCKui 3apan. J[Ba BHIa 3ieKTpUYecKHX 3apsnoB. IIpoBomHukw,
JUDJIEKTPUKHU U MOJTYIPOBOJHUKHU. 3aKOH COXPAHEHUS IEKTPUYECKOIO 3apsija.

B3aumopeiicteue 3apsanoB. 3akoH Kynona. TouyedHbIl AleKTpUUYECKU 3apsig. DJIEKTPUUYECKOE
nosie. Hanpsok€HHOCTD 3nekTpuyeckoro mnotis. [IpuHuun cynepno3unuu 3JIeKTPUYEeCcKUX
nosen. JImHum HanpsHKEHHOCTH AJIEKTPUYECKOTO TOJIA.

Pabora cun anekrpocratuueckoro nois. Ilorennuan. Paznocts norenuuanos. [lpoBonHuku u
JURJIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. J{ManekTpudeckasi IpOHUIIAEMOCTb.

OnekrpoéMkocts. KonaeHcatop. OneKTpOoEMKOCTh IJIOCKOIO — KOHAEHCATOpa. OHEprus
3apsKEHHOTO KOHEHCATOPA.

Texnuueckue ycmpoucmea U HPAKMUYECKOe NPUMEHEHUe:dIEKTPOCKOI,  3JIEKTPOMETD,

JIEKTPOCTAaTUYECKAsS 3aIUTA, 3a3eMJICHUE NIEKTPONPrUOOpPOB, KOHJIEHCATOD,
KOIIMPOBAJIbHBIN anmnapar, CTPyHHBIN IPUHTEP.
Hemoncmpayuu

. YCTpPOUCTBO U NMPUHLUII ACHCTBUS JIEKTPOMETPA.

. B3aumoeicTBie Ha3IeKTPU30BAHHBIX TEL.

. DIIEKTPUYECKOE TI0JI€ 3aPSKEHHBIX TEll.

. IIpOBOHMKH B 2JIEKTPOCTATHYECKOM IIOJIE.

. DIIEKTPOCTaTUYECKAs 3alUTA.

. JIMDIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

. 3aBUCHMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOPA OT IUIOINALHU IIJIACTHH, PACCTOSHMSA

MEXy HUIMH U TUIJIEKTPUYECKON MPOHUIIAEMOCTH.
8. DHeprus 3apsKEHHOTO KOHIEHCATOpa.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

1. U3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. IHocTossHHBIH JIEKTPUYECKUH TOK.
Toxku B pa3IHM4HBIX cpeaax

ONEeKTpUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTpUUECKOTOo Toka. VMctounuku toka. Cuia
TOoKa. [10CTOSIHHBIN TOK.

Hanpsxenne. 3akon Oma 151 y4acTka LEnu.

DJEKTpUYECKOE COINPOTUBIIEHUE. YIEIbHOE CONpOTHBIEHUE BeniectBa. llocienoBaTenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COEUHEHNE IIPOBOHUKOB.

Pabota anexkrpuueckoro Toka. 3akoH J[xoyns—Ilenna. MOIMHOCTD 3JIEKTPUYECKOTO TOKA.

DJIC u BHYTpEeHHEE COMPOTHBICHHE HMCTOYHHMKA TOKa. 3akoH OMa JjIs IOJHOM (3aMKHYTOIR)
aneKTpu4ecKkor nenu. Koporkoe 3aMmblkaHue.

ONEeKTpOHHAs MPOBOAMMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTH COIPOTHBIIEHUS METAIJIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTS.

DIIEKTPUYECKHI TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MPUMECHAsi MPOBOJUMOCTH MOJYNPOBOAHUKOB. CBoOICTBa
p—n-nepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

ONeKTpUYecKuii TOK B pPacTBOpAaxX U paciulaBax dJIEKTPOJMTOB. JIEKTPOJUTHUYECKAs
JUCCOIUAIIUA. DIIEKTPOJIH3.

OnekTpuueckuil TOK B raszax. CaMOCTOATENbHBIH M HECAMOCTOSITENIbHBIN paspsa. MomaHus.
IIna3zma.

Texnuueckue ycmpoiicmea u npaxmuyeckoe npuMeHeHue. aMIEPMETP, BOJBTMETP, PEOCTarT,

UCTOYHHUKM TOKa, 3JIEKTpOHArpeBaTelbHble MPUOOPHI, IEKTPOOCBETUTENbHbBIE MPUOOPHI,

TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH JAHOJ, TEPMHUCTOPbl U  (HOTOPE3UCTOPHI,

IIOJIYTIPOBOXHUKOBBIM MO, TaJIbBAaHUKA.
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Hemoncmpayuu
1. W3mepeHue CUIIBI TOKA U HAPSHKCHUS.
2. 3aBUCHMOCTH COMPOTHUBIEHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAIH
MOTMEPEYHOI0 CEUCHUS U MaTepuaia.
CwmeniaHHOE COETMHEHUE TPOBOIHUKOB.
[Ipsamoe usmepenue IJIC. KopoTkoe 3aMblKaHHE TajJbBaHUUYECKOTO AJIEMEHTAa M OIICHKa
BHYTPEHHETO COMPOTHUBIICHMUSI.
3aBUCUMOCTD CONPOTUBIICHUSI METAJIJIOB OT TEMITEPATYPHI.
[TpoBOAMMOCTD JIEKTPOJIUTOB.
HckpoBoli pa3psil 1 MpOBOAUMOCTB BO3yXa.
OaHOCTOPOHHSISI TPOBOIUMOCTH AHO/IA.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi
1. Usyyenune cMemaHHOro COeIMHEHHS PE3UCTOPOB.
2. N3mepenne D/IC ucTouHNKa TOKA M €r0 BHYTPEHHETO COTIPOTUBIICHUS.
3. HaGmroienue anekTpomsa.

> w

N O

MEXKINPEIMETHBIE CBS3U

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 kmacce ocymiecTBisieTcs ¢ y4€ToM
COJIepKaTeIbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTuKd, OWOJIOTHUH, XUMMHU,
reorpaduy U TEXHOJOTHH.

Mesicnpeomemuvie nowsmus, CéA3aHHblE C U3YHEHUEM MEMOO08 HAYYHO20 NO3HAHUS. SIBIICHUE,
HayuHbId (QakT, rumoresa, QunMueckas BeIMYMHA, 3aKOH, TEOPHs, HaONIOACHHE,
AKCHEPUMEHT, MOJICIIUPOBAHUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHH, JuHEWHas (yHKUus, napadona, runepbona, ux
rpaduku W CBOWCTBA; TPUTOHOMETPUYECKHE (PYHKIIMU. CHHYC, KOCHHYC, TaHTEHC,
KOTaHT'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; BEKTOPHI M MX MPOEKIMU HA OCHU
KOOPIUHAT, CJI0KEHNE BEKTOPOB.

Buonozus: MexaHn4ecKoe IBIDKEHUE B )KUBOU Tpupoae, Tuddy3usi, 0CMOC, TEIII000MEH KUBBIX
opraHu3MoB (BHbI TEIUIOTIEPEIAUM, TEIUIOBOE PABHOBECHE), SJCKTPUUECKUE SBJICHUS B
JKABOU IIPUPOJIE.

Xumus: DUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAask Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, KUAKOCTEW M ra3oB, DJIEKTPUUYECKUE
CBOMCTBA METAJIOB, JIEKTPOJUTAYECKAS TUCCOLMALINS, TAIbBAHUKA.

T'eocpaghus’ BMaXXHOCTh BO3/yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHE IABUKEHUNW C HUCHOJIB30BAHUEM MEXaHU3MOB, Y4ET TpEHHS B
TEXHHKE, MOMIIAITHUKH, HCIIOIb30BaHHE 3aKOHA COXPAHEHHS MMITYJIbCa B TEXHUKE (pakKeTa,
BOJNOMET M T. II.), JABHTATe]b BHYTPEHHETO CropaHMs, IapoBas TypOWHA, OBITOBOM
XOJIOJIWJIBHUK, KOHIUIIMOHED, TEXHOJOTHHU IMOJIYyYECHHSI COBPEMEHHBIX MATEpPHAIIOB, B TOM
YUCIE€ HAHOMATEPUAJIOB, M HAHOTEXHOJIOTHH, 3JEKTPOCTATHYECKasl 3alluTa, 3a3€MIICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHWHBIH MPHUHTEP, HJICKTPOHArpeBaTelbHbICE MPHUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TTPHOOPHI, TAIbBAHUKA.

11 kaace
PA3JIEJI 4. 9JIEKTPOAUHAMUKA

Tema 3. MaruuTHoe 1moJie. 3J1€KTpOMal"H]/ITHaﬂ HHAYKIUSA

[TocrossHHBIE MAarHUTHI. B3auMOAEICTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe moJsie. Bexkrop
MAarHUTHOW MHAYKIUMW. [IpUHIMO Cyneprno3suuuyd MAarHATHBIX ToJed. JIMHMM MarHuTHOU
uHAyKIU. KapTuHa TuHUil MarHuTHOM MHAYKIMHU TOJIsL IOCTOSIHHBIX MAarHUTOB.

MarnuTHoe TmoJie MPOBOJHMKA C TOKOM. KapTuHa JMHUNA HMHAYKUMM MarHUTHOTO TOJIS
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JUIMHHOTO TPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJ-HUKA, KATYIIKH C TOKOM.
OneiT Opcrena. B3aumopeiicTBue MPOBOIHUKOB C TOKOM.
Cuna Amnepa, €€ MOJ1yJlb U HalpaBJICHUE.
Cuna Jlopenua, e€ MoIynb W HampasieHue. [[BibkeHue 3apsHKeHHOM 4acTHLBl B OJHOPOJIHOM
MarHuTHOM Tione. Pabota cuibl JlopeHnia.
SBrnenne snaekTpoMarHuTHOM wuWHAYKUMH. [loTok Bekropa MarHuTHOM uHAYKIUU. /C
WHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON nHaykuuu Dapajes.
BuxpeBoe osnektpuueckoe mosne. IJC UHAYKIMM B OPOBOJHHKE, ABMXKYIIEMCS
MOCTYIATEIbHO B OJJHOPOTHOM MarHUTHOM TIOJIE.
[TpaBuno Jlenna.
WNuayktuBHOCTS. SBenue camounaykiuu. 3/1C caMOnHIyKIHH.
DHeprus MarHUTHOTO TIOJISL KaTYIIIKUA C TOKOM.
DNIEeKTPOMarHuTHOE TOJIE.
Texnuueckue  ycmpoiicmeéa U  NpaKmuyeckoe  NpPUMEHeHUe.TIOCTOSSHHbIE  MarHWTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEHU JIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS ME€Yb.
Hemoncmpayuu
1. OmbiT Opcrena.
. OTKJIOHEHHUE ANEKTPOHHOTO MTy4yKa MarHUTHBIM TOJIEM.
. JIuHUY MHAYKIIMY MarHUTHOTO MOJIS.
. BsaumopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.
. Cuna Ammepa.
. HeiictBue cuibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.
. SIBneHue 37eKTpOMarHuTHOM WHTYKIIHH.
. [IpaBuno Jlenna.
. 3aBucuMocTth D1C HHAYKIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.
10. SIBeHue CaMOMHTyKITHH.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi
1. 3yyeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.
2. UccrnenoBanue EHCTBUS TIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
3. UccnenoBanue siBIICHUS JIEKTPOMArHUTHON HHTYKITHH.

O©oo~NOoO ok~ owhN

PA3JIEJI 5. KOJIEBAHUS U BOJIHBI

Tema 1. Mexanu4eckue H 3JIEKTPOMATHUTHBIE KoOJIeOaHUS

Konebarenbnass cucrema. CBoOoaHble MexaHWYeckue KoseOaHus. [apMoHHUYeckue
konebanus. Ilepwon, dactora, ammumryaa u daza konebaHuil. I[IpyKUHHBI MasTHHK.
MaremaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHMYecKHX Konebanuii. [IpeBparenue sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHHSIX.

Konebatenbubiit  koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KoJeOaHUsS B  HCATHHOM
K0Je0aTeIbHOM KOHType. AHAJIOTHS MEXIYy MEXaHMYeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusiMu. ®opmyna TomcoHa. 3aKoH coXpaHEHHUs DHEPTUU B HACATLHOM KOJieOaTeIhHOM
KOHTYpE.

[IpencraBnenne o 3aryxammmuX KojeOaHUSIX. BBIHYXICHHBIE MEXaHHYECKHE KOJIeOaHUSI.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUs.

[lepemennblii TOk. CHUHYCOMIANbHBIA IMEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUEHNUE CUITBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IIpousBonacTBo, mepemada W TMOTPEOICHHUE DIIEKTPUUYECKOW IHEPTHUH.
DKOJIOTUYECKUE PHUCKU TP TPOU3BOJACTBE 3JeKTposHepruu. KynbTypa wucnonab3oBaHus
AJIEKTPOSHEPTHH B OBCEHEBHOM KU3HHU.

Texnuueckue ycmpoucmsea u npakmuiecKkoe npumereHue. NEKTPUIECKUN 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKA, TMHHUH dJIEKTpoIepeaay.

Hemoncmpayuu
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1. UccnenoBanue mapamerpoB KojeOaTeNbHON CUCTeMBbl (IPYKUHHBIN MM MaTeMaTH4ecKuil
MAasITHUK).
. Habmonenne 3aTyxaromux KoJieOaHui.
. UccnenoBanue cBONWCTB BBIHYKIEHHBIX KOJICOAHHI.
. HaGmronenue pe3onanca.
. CBOOOTHBIC 3JIEKTPOMArHUTHBIE KOJICOaHHUS.
OcruutorpaMMbl — (3aBUCHMOCTH  CHJIBI  TOKA M HANPSOKCHHS OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOaHUH.
7. Pe3oHaHC TIpHW TOCJIENOBATEIILHOM COCIWHEHHUU PE3UCTOPa, KATYINIKH WHIYKTUBHOCTH M
KOHJIEHCaTopa.
8. Motenb TMHUY JICKTPOIIEPEIavH.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi
1. UccnenoBanue 3aBUCUMOCTH TIEPUOJIA MATBIX KOJICOAHHIA TPy3a HA HUTH OT JUTUHBI HUTH H
MacCChl rpy3a.
2. WccrnenoBanre TIEPEMEHHOTO TOKa B IIEMH W3  IOCIEI0BATEIbHO COCIUHEHHBIX
KOHJICHCATOPa, KaTyIIK! U PE3UCTOPA.

U WN

Tema 2. Mexannuyeckue U 3J1eKTPOMATHUTHbIE BOJIHBI

Mexanudeckue BOJIHBL, YCJIOBUs pactpocTtpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHus U
JuinHa BoJiHBI. [lonepeunbie U npoaosibHbIE BOMIHBL. MHTepdepeHuns u qudpakiys MeXaHn4ecKux
BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBI. YCJIOBUS H3Iy4eHHUs DJIEKTPOMAarHUTHBIX BOJIH. B3auMHuas

OpUEHTAIUsI BEKTOPOB E, g, VB 3JIEKTPOMAarHUTHOM BojiHEe. CBOMCTBA 3JE€KTPOMAarHUTHBIX BOJIH:
OTpaXEHUE, TMpejoMiieHue, Tnoyspusaiwms, audpakous, wuHTepdepenmus. CKoOpocTh
AIIEKTPOMATrHUTHBIX BOJIH.

[Ixama snekTpoMarHuTHBIX BOJIH. [I[puMEeHEHNE 2JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIKITEI paTuOCBA3U U TeleBuaAeHM. Pagnoaokarus.

DIIeKTPOMarHUTHOE 3arpsS3HEHUE OKPYKAIOIIEH CPEeJIbl.

Texnuueckue ycmpoucmea u NpaKkmuiyeckoe HnpumMeHeHue. MY3bIKaJbHble WHCTPYMEHTHI,
YIBTPA3BYKOBasl JIMarHOCTHKA B TEXHUKE M MEAUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-meus.

Hemoncmpayuu

1. Obpa3oBanue 1 pacIpOCTpaHEHUE MOMIEPEYHBIX U MPOJIOIBHBIX BOJIH.

. KoneGmromeecs Teno Kkak MCTOYHUK 3BYKA.

. HaGmroneHne oTpakeHusI U MPeIOMIICHUS] MEXaHUYECKUX BOJTH.

. Habmonenmne unrepdepeHunu u Auppakiuy MEXaHH4eCKUX BOJTH.

. 3BYKOBOI pe30HaHC.

. HaGmionenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C AaMIUTUTYJOM M YacTOTOM
Kose0aHui.

7. WccrnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTpaKeHHE, IPEIOMIICHUE, MOJIIpU3alns,

Tdpakuys, UHTepdepeHus.

OO W

Tema 3. Onruka

I'eomerpuueckas ontuka. IIpsMonuHelHOE pacnpOCTpaHEHHE CBETa B OJHOPOJHOM Cpele.
JIyd cBeta. ToueyHbIN UCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHbI OTpaykeHus cBeTa. [locTpoeHne n300paxeHuil B IIIOCKOM 3epKaje.

[Ipenomiienue cBeta. 3aKOHBI MPeIOMJICHUsI cBeTa. AOCONIOTHBIN MOKa3aTesb MPEIOMIICHHUS.
ITonHoe BHyTpeHHEE OTpaxkeHue. IIpenenpHblil yroi IoJHOrO BHYTPEHHETO OTPayKEHUS.

Hucnepcus cBeta. CrioxxHbIi cocTaB Oenoro cBera. Ler.

Cobuparomue U paccerBaromye JMH3bl. ToHKast nH3a. POKYCHOE PACCTOSHUE U ONTHYECKast
cuna ToHKOW JmH3bL. IlocTpoeHue n3o0pakeHUil B cCOOMparOIUX M PACCEMBAIOIIMX JIMH3AX.
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@opmysia TOHKOM JUH3bL. Y BENUYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKMU.

BomHoBas onrtuka. WMuTtepdepenims cBeta. KorepeHTHbIE HCTOYHHMKH. YCIOBUS HAOMIOICHUS
MaKCHUMYMOB U MHHHMYMOB B HMHTEP(EPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakuus ceera. Judpakinuonnas pemeérka. YcioBue HaOMIOACHUS TI1aBHBIX MAKCUMYMOB
MIPH MMaJICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. OYKH, Jyna, QoToarnmnapar,
MIPOEKIIMOHHBIA armapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, MU(paKIMOHHAS PEIIETKa,
MOJISIPOUI.

Hemoncmpayuu

1. IIpsimonMHEHHOE pPAaCHpOCTPaHEHUE, OTPAKEHHWE M MpeJoMiIeHHe cBera. Onrudeckue
puOOPHI.

2. IlonHoe BHyTpeHHEE OTpakeHne. Moaenb CBETOBO/IA.

3. HccnenoBanue CBOWCTB U300pakeHUH B TMH3AX.

4. Mozenu MUKpPOCKOIIA, TEJIECKOTIA.

5. Habmonenue naTepepeHIy cBeTa.

6. Habmonenue nudpakiuuu cBeTa.

7. Habmionenue nucnepcuu CBeTa.

8. IloxyueHue creKTpa ¢ MOMOUIbIO IPU3MBI.

9. IloxyueHue ceKTpa ¢ MOMOUIbIO TUPPAKIIUOHHON PEIIETKH.

10. HaGnronenue mossipu3alidu CBETa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabonul
1. V3mepenue mokaszaresisi MpeJoMJIICHUS CTEKIa.

2. UccrnenoBanue cBOMCTB H300pakeHUH B JIMH3AX.

3. HaOirotenue qucniepcuu cBera.

PA3JIEJI 6. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJBbHOCTH

['panuubl NPUMEHMMOCTH KJIACCHYECKOM MeXaHWKH. [locTymarsl cnenuanbHOM TEOpHHU
OTHOCUTEIIbHOCTH. WHBAapUAaHTHOCTb MOJYJA CKOPOCTH CBE€Ta B BaKyyMe€, MPUHLUII
OTHOCHUTEJIBHOCTH DHHIIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHU U COKPAIIEHUE AJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOM YAaCTHIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIbI. DHEPTHUsl TOKOSL.

PA3JEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Dj1eMeHTHI KBAHTOBOM ONITHKH

®otonbl. opmyna Ilnanka cBs3u 3HEpruu (HoTOHA C €ro 4acTOTOH. DHEPrusi U MMITYIIHC
dboToHa.

Otkpeitrie U uccinenoBanue Gorodddexra. OmpiTel A. I'. CroneroBa. 3akoHbl poTodPdexTa.
VYpaBHenue DiHireltHa 11 porordpdexra. «KpacHas rpanuna» gotosddexra.

Hasnenue ceera. Onpite [1. H. JleGenena.

XUMHYECKOE ACHCTBUE CBETA.

Texnuueckue ycmpoticmeéa u npaxkmuyeckoe npumenenue: (poTosnement, (HOTONATIHK,
coyiHeuHast 0arapesi, CBETOAUO.

Hemoncmpayuu

1. ®oroadekt Ha ycTaHOBKE C IUHKOBOM IIIACTUHOM.

2. UccnenoBanue 3aKk0OHOB BHewIHero (otoaddexra.

3. CBeroauno.

4. Conneunas Oatapest.
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Tema 2. Ctpoenue aToma

Mopnens atoma Tomcona. OmbiTel Pesepdopnma mo paccesnuto a -dactun. IlmanerapHas
mozens atoma. [loctynatel bopa. M3nyuenue u norjouieHre GOTOHOB MPHU MEPEXO0JIe aToMa C
OJIHOTO YpPOBHSI SHepruu Ha Apyro. Buasl cmekTpoB. CHekTp YpOBHEW HSHEpPrHUHM aroma
BOJIOpO/JIA.

BousinoBsie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckynsipHo-BOJTHOBOM Jyaiu3M.

CrioHTaHHOE U BBIHYXIEHHOE U3Ty4YCHHUE.

Texnuueckue  ycmpoticmeéa U HpaAKmuyeckoe  NpPUMeEHeHUe.CTIEKTPaTbHbIA  aHaju3
(CTIEKTpOCKOII), J1a3ep, KBAHTOBBIN KOMITHIOTED.

Hemoncmpayuu

1. Moaens onbita Pesepdopra.

2. OnpeneneHne JJIMHBI BOJHBI Jia3epa.

3. HabOumroieHne MMHEHYaThIX CIEKTPOB U3ITyYSHHUSI.

4. Jlazep.

Yuenuueckuui sxcnepumenm, nabopamophvie pabomoi

1. HabmioneHne TMHEHYATOrO CIIEKTpa.

Tema 3. ATomMHOe s1IPO

OKCIIEPUMEHTHI, J0Ka3bIBAIOLIME CI0XKHOCTh CTPOEHUS supa. OTKpbITHE PaJIUOAKTHUBHOCTH.
OmnpeiTel Pe3epdopna mo onpeneneHnio cocraBa paguoakTUBHOTO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ny4YeHus. BiusHue painoakTUBHOCTH Ha )KHBBIE OPraHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. Hykmonnas mopmens siapa [eizeHOepra—IlBaHeHko. 3apsia
snpa. MaccoBoe uncio siipa. M30Tornsbl.

Anbda-pacnaz. DJEKTpOHHBIM M TO3UTPOHHBIA OeTa-pacman. ['amma-usmydeHue. 3aKkoH
paZvoaKkTUBHOIO pacmaja.

OHeprus cBS3U HyKJIOHOB B sifipe. Snepubie cuiibl. Jledext maccel sizipa.

SnepHble peakuun. [lenenve u cuHTE3 AA€EP.

SAnepusiii peaktop. TepMmosiaepHblil cuHTe3. [IpoOneMbl U MEPCIEKTUBBI IEPHON IHEPTETUKHU.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPIETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

Metoap! HAOIIOCHNUS U PETUCTPALIUH AJIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHbIE B3auMoelcTBus. EAMHCTBO (prznyeckoit KapTHHBI MHpa.

Texnuueckue ycmpoticmea u npaxmuueckoe npumeHenue.03UMETp, Kamepa BuibcoHa,
SJIEPHBII peakTop, aToMHas 6oM0a.

Hemoncmpayuu

1. Cy€Tunk HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

1. UccnenoBanue TpekoB yacTuil (o roTOBbIM GoTorpadusm).

PA3JIEJI 8. SJIEMEHTDBI ACTPOHOMMHA
N ACTPO®U3UKHN

OTanel pa3BUTUA acTpoHOMHUH. [[prKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE AaCTPOHOMUHU.
Bun 3Bé3nnoro nHeba. Co3Besnus, ipkue 3BE3/IbI, MIIAHETHI, UX BUIUMOE JABHKCHUE.
ConHeyHast cUCTEMa.

Connue. ConneyHasi akTuBHOCTb. Mcrounuk sHepruu CosiHia u 38€37. 3BE3/IbI, X OCHOBHBIC
XapakTEepUCTHKU. JluarpaMma «CHEKTpadbHBIM KJIAacC — CBETHUMOCTB». 3BE3JIbI TJIAaBHOM
IOCJICAOBATCIIbHOCTH.  3aBHCHMOCTh  «Macca —  CBETUMOCTB»  JJI1  3BE3]  IJ1aBHOHU
MOCJIeI0BATENbHOCTUH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUH U 3BOJoUMK COoNHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Mneunsiii [Iyte — nHama I'anaktuka. [lonoxenune u asuxenue Connua B ['anaktuke. Tumsl
rajakTuk. PaguoranakTuku u kBasapbl. YEpHbIE IbIPHI B sApax rajakTHK.
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Bcenennas. Pacimpenne Beenennoil. 3akon Xa66na. Paz6eranue ranaktuk. Teopust bosbioro
B3pbIBa. PemKTOBOE M3ITyueHueE.
MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.
Hepewménublie npobaeMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus
1. HaGnmroneHus HEBOOPYXKEHHBIM IJIa30M C MCIOJb30BAHMEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIS OIpEeJIeJIeHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [aTy. OCHOBHbIE
co3Be3aus CeBEpHOTO NMOIYIIAPHs U SIPKUE 3BE3IBL.
2. Habmonenus B Teneckon JIyHel, tuianet, Mueanoro IlyTw.

OBOBIIAIOUIEE ITOBTOPEHUE

Pons ¢u3uku v acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJOTHMYECKOM, COIMAIBHON M ITUYECKOU
cdepax IeATETHHOCTH YEJOBEKa; POJb U MECTO (M3UKH M aCTPOHOMHH B COBPEMEHHOM
HAY4YHOH KapTWHE MUpA; pojb (U3NYECKOH Teopuu B (OPMHUPOBAHUU TMPEACTABICHUH O
¢u3mueckoil kKapTHMHE MHpa, MecTO (U3MUYECKOW KapTUHBI MHpa B OOImEeM psaxy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUH O IIPUPOJIE.

MEXIIPEIMETHBIE CBA3U1

Nzyuyenne kypca ¢usuku OazoBoro ypoBHs B 11 kmacce ocymiecTBisieTcss ¢ y4€Tom
COJIep)KaTeNIbHBIX MEXIPEIMETHBIX CBA3eH C KypcamMM MaTeMaTWKd, OWOJIOTMH, XUMUH,
reorpauu U TEXHOJOTHH.

Mesicnpeomemnvle  nOHAMUA,  C6A3AHHbIE C  U3YUEHUEM  MEMO008  HAYYHO20
NO3HAHUA'SBICHUE, HAydHbIM (akrt, rumnoresa, (usnyeckas BeIMUYMHA, 3aKOH, TEOpHS,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJEITIUPOBAaHNUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: peUICHHE CHCTEMbl YpaBHEHWil; TPUTOHOMETPHUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHT€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO; BEKTOPHI U UX
MPOEKIUH Ha OCH KOOPJIMHAT, CIIOKEHHE BEKTOPOB; MTPOU3BOIHBIEC IIEMEHTAPHBIX ()YHKIIHH;
NPHU3HAKH TO00US TPEYTOIBHUKOB, OTIpEeICHNE TUIOMIAIN TUIOCKHX GHUryp 1 00BEMa Tel.

Buonozus: >nekTpudeckue SIBICHUS B XUBOW NPUPOAE, KojeOaTeIbHBIE NBWKCHHUS B JKUBOU
npupojie, ONTUYECKHE SBJICHUS B JKUBOM TNPUPOJE, JACHCTBHE paauallid Ha JKUBBIC
OpTaHU3MBI.

Xumusn’ CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPIABIX TN, MEXaHU3MBI
00pa30BaHus KPUCTAJUIMYECKON PEIIETKHY, CIIEKTPAIbHBIN aHaAN3.

Teocpagpua. wmarnuTHbIE TIONMIOCA 3€MJM, 3aJ€KH MArHUTHBIX pyH, (OTOCHEMKA 3eMHOM
HOBEPXHOCTH, TPEJICKa3aHKe 3eMJIETPSICEHUIN.

Texnonozcun. NTVUHUM DBIEKTpOIEpenay, TEHEpaTop IEePEeMEHHOro TOKa, 3JIEKTPOJIBUIATElNb,
UHIYKIIMOHHAs IeYb, pajap, paguoNpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTUKA, COJIHEUHas OaTapest.

IlnanupyemMbie pe3y/1bTaThl 0CBOCHHS yueOHOro npeamera «@u3uKa» Ha yPOBHe CpPe/IHEro
001ero oopa3oBaHus

OcBoenue yueOHOro npeaMera «dDu3nka» Ha ypOBHE CpeiHero oomiero oopaszoBanus (6a30BbIii
ypOBCHI)) JOJI’KHO oOecrieunuBaTh AOCTMIKCHUC CIICAYIOIUX JIMYHOCTHBIX, MCTAIIPEAMCETHBIX
" IPCIAMETHBIX O6pa3OBaTeJ'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3VJIbTATHI

I'pasicoanckoe éocnumanue:

— c(hOpMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydJarIierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIeCTBa,;

—_— HpI/IHHTI/Ie TpaI[I/II_lI/IOHHBIX 06H1€116H0BC‘{€CKHX FyMaHI/ICTI/I‘{CCKI/IX n ,Z[GMOKpaTI/I‘-IeCKI/IX
IICHHOCTEI;

14



— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpEcax TIPa)kJIaHCKOTo OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B IIKOJIE U AETCKO-IOHOIIECKUX OPTaHU3aIINIX;

— YMEHHME B3aWMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTaMH B COOTBETCTBUU C HX
GYHKIMSAMHU ¥ Ha3HAUYCHUEM,

— TOTOBHOCTb K TYMaHUTApHOU U BOJOHTEPCKOMN AESITETbHOCTH.

Ilampuomuueckoe éocnumanue:

— ¢(hOpPMUPOBAHHOCTH POCCUICKON I'PakITaHCKON HIEHTUYHOCTH, MATPUOTU3MA;

— ILEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM; JOCTHXKEHHUSIM POCCUHUCKHUX
yu€HBIX B 0071aCTH (PU3UKU U TEXHHKE.

/Jlyxoeno-nupascmeennoe éocnumanue:

— copMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO ITOBEICHHS,

— CIIOCOOHOCTH OLIEHUBATh CHTYAllMIO U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYICH HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCATEIbHOCTH YUEHOTO,

— OCO3HAHHWE JIMYHOTO BKJIa/1a B IOCTPOSHUE YCTOMUMBOTO OY/IYILETO.

dcmemuueckoe 6ocnumanue:

— O3CTETUYECKOE OTHOUICHHE K MHPY, BKIIOYAs SCTETUKY HAyYHOTO TBOPUYECTBA, MPHUCYILETO
¢du3nueckoii Hayke.

Tpyooeoe socnumanue:

— UHTEpeC K pa3nu4HbIM chepam npodhecCHOHANbHON NeSTeNbHOCTH, B TOM YHUCIIE CBA3aHHBIM
¢ (U3MKON M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIM BBIOOP Oymymiei mpodeccun u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TIIAHBI;

— TOTOBHOCTb U CHOCOOHOCTH K OOpa3oBaHUIO U caMOOOpa30BaHHIO B o0OnacTu (pU3MKU Ha
MPOTSHKECHUH BCEH KU3HU.

DKonozuueckoe ocnumanue:

— ¢c(hOpPMHPOBAHHOCTh 3KOJOTMYECKONH KyJIbTYphl, OCO3HAHHE TJO0AIBHOTO XapakTepa
HKOJIOTUYECKUX MPpoOeMm;

— IUIAaHUPOBAHME U OCYILIECTBIIEHUE JEUCTBUIA B OKPYXKAIOIIEH Cpeie HA OCHOBE 3HAHUS LIEeJIeH
YCTOMYUBOTO Pa3BUTHS YEIIOBEUYECTBA,

— pacimiupeHue OTbITa JEATEIbHOCTH DKOJOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (pr3HKe.

Ilennocmu nayunozo no3nanusn.

— c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nvecKoil HayKu;

— OCO3HaHWE LIEHHOCTH HAYYHOH JeSTEeIbHOCTH, TOTOBHOCTh B IpOIECCEe M3YYEHUs (PU3UKU
OCYIIIECTBIISATh TMPOCKTHYI0 M HCCIEAOBATENbCKYIO JEATEIbHOCTh WHIUBUAYAIBHO WU B
rpymre.

B mpouecce gocTukeHHs TUYHOCTHBIX PE3yIbTATOB OCBOEHHS MPOTPaMMbl CPEIHEro OOIIero
o0pa3oBaHus 10 Gu3KKe y 00yUarOUMXCs COBEPIICHCTBYETCS IMOYUOHATbHBIN UHMELIEeKM,
npeanoiararonui copMUPOBAHHOCTD!

—  CAMOCO3HAHUA, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHHMMATh CBOE ASMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMpaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOLIMOHANBHOMN c(epbl, ObITh YBEPEHHBIM B
cebe;

— camopezynuposaHnusi, BKIIOUYAIOIIETO CaMOKOHTPOJb, YMEHHE NMPHHUMATh OTBETCTBEHHOCTH
3a CBOE TOBEICHHE, CIMOCOOHOCTh agaNTUPOBATHCS K OMOIMOHAIBHBIM H3MEHEHUSIM H
MPOSIBIIATE THOKOCTH, OBITH OTKPBITBIM HOBOMY;,

— GHympeHHel Momueayuu, BKIIOYAIONICH CTPEMIIEHHE K JIOCTIKEHHIO LEIH U YCIEeXy,
OTNITHMH3M, HHUIIUATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOMX BO3ZMOXHOCTEH;

— oMnamuu, BKIJIIOYAIOIIEH CIMOCOOHOCTh TMOHMMATh SMOLMOHAIBHOE COCTOSIHUE JPYrHX,
YYUTBIBaTh €r0 TMpPU OCYLIECTBICHHM OOIICHUS, CIOCOOHOCTb K COYYBCTBUIO H
COTIEPEKUBAHHUIO;

—  COYUANbHBIX HABLIKOG, BKIIOYAIOIINX CIHOCOOHOCTh BBICTPAMBATh OTHOIICHUS C APYTUMU
JTIOABMU, 3200 TUTHCS, TIPOSBIIATH HHTEPEC U pa3pemiaTbh KOH(INKTHL
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METAIIPEIMETHBLIE PE3VJIbTATbI

YHuBepcajibHbIe IO3HABATEIbHbIC 1CHCTBUA

ba3zoevie nocuueckue oeiicmeun:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh W aKTyadU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENENATh UENH AEITEIbHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKECHMS,
BBISIBJISITH 3aKOHOMEPHOCTH UM MPOTUBOPEUHS B pacCMaTpUBAEMbIX (PU3UUECKUX SBICHUSIX;
pa3palaThIBaTh IJIaH pelieHus MPoOIeMbl ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUalbHbIX U
HEMaTepHUAIbHBIX PECYPCOB,;

BHOCHUTHh KOPPEKTHBBI B JEATENBHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEJAM,
OLICHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPJAMHUPOBAaTh M BBINOJHATH PA0OTy B YCJIOBMSIX pEalbHOro, BHUPTYalIbHOIO U
KOMOMHUPOBAHHOTO B3aMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX MTPOOIIEM.

Baszoewvie uccneooeamenvckue oeiicmeus:

BJIAJICTh HAyYHONH TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATHSAMH W METOJaMH (PU3HUECKOU
HayKH,

BJIaJIETh HaBbIKAMHM Y4eOHO-MCCIIEOBATENbCKOM U MPOEKTHOM AEATENILHOCTH B 00JIacTH
(GU3UKH; CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY HMOMCKY METOJIOB PELICHHUs
3a7a4 GU3MYECKOTO COAEpKaHMsl, IPUMEHEHUIO PAa3IMUHBIX METOJ0B MTO3HAHNUS;

BJIAJICTh BHJAMH JIEATEIBHOCTU IO IOJIyYEHHIO HOBOTO 3HAHUSA, €ro HMHTEpIpeTaLuH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHbIX YYEOHBIX CUTyalUsX, B TOM YHUCIE INPH
CO3/IaHUU Y4EOHBIX TPOCKTOB B 00J1acTH (PU3UKH;

BBISIBJIITh IPUYUHHO-CIIEACTBEHHBIE CBSI3U U AKTyaIM3HpOBATh 3aJauy, BbIIBUTaTh TUIIOTE3Y
e pelieHHs, HaxOJUTh apryMEHTHI Ui JO0Ka3aTelIbcTBAa CBOMX YTBEPXKICHHM, 3a7aBaTh
napaMeTpbl U KPUTEPUH PEIICHUS,

AQHAJTM3UPOBATH TMOJYYCHHBIC B XOJI€ PEIICHUS 33aaull Pe3yIbTaThl, KPUTUYECKA OLIEHUBATh
UX JJOCTOBEPHOCTbH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBHUTH M (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4M B 00pA30BATEIbHON JCATEIbHOCTH, B TOM
qHCIIe MPH U3YYCHUH (DU3HKH;

JIaBaTh OIICHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh PUOOPETEHHBIH OTIBIT,

YMETh NIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUYECKYIO 00IACTh )KU3HEACATEIbHOCTH,;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX PEJIMETHBIX 001acTei;

BBIJIBUTaTh HOBBbIE WJIEH, NpeAjaraTh OPUTHHAJbHBIC IOAXOJbl U pEIICHHs, CTaBUThH
npoOIeMbl M 33J]auH, JIOTYCKAIOIUe aJbTePHATUBHBIC PELICHHUS.

Paboma c ungpopmauueil:

BJIaJIETh HaBBIKAMHU IOJydeHHUs MHPOpMaluM (PU3NYECKOTO COJAEp’KaHHUsS M3 HCTOYHHUKOB
pa3HbBIX THIIOB, CAaMOCTOATENBHO OCYLIECTBIATh IOMCK, aHAIU3, CUCTEMaTH3alUIi0 U
MHTEpIpeTalio HHPOPMALIUY PA3IUYHBIX BUJIOB U ()OPM NIPE/ICTABIICHUS,

OLICHUBATh JOCTOBEPHOCTh HH(OPMAIHH;

HCII0JI30BaTh CPEACTBA I/IH(bOpMaI_[I/IOHHI)IX N KOMMYHUKAIlMOHHBIX TEXHOJIOTHH B pE€IICcHUN
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U OPraHU3allUOHHLIX 3a4a4 C CO6J'IIO)IGHI/IGM Tpe6OBaHHﬁ
OPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THUIUEHBl, pecypcocOepeKeHUs, TMpaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPIKAHUS B PA3IMYHBIX (popMaTax ¢ ydéTOM Ha3HAYCHHUS
UHPOpPMALUK M TEJIEBOM ayAMTOpPUH, BHIOMpas ONTHUMAalIbHYIO (OpPMY MpEACTaBICHHUS U
BU3YaJIM3alUH.

YHnBepca.anLIe KOMMYHHUKATUBHBbIC JeHCTBUA

Obwenue.

OCYHICCTBJIATDH O6IJ_ICHI/IC Ha ypoKax (I)I/I3I/IKI/I " BO BHe-ypquoﬁ JCATCIbHOCTH,
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pacno3HaBaTb NPCAINIOCBIIIKA KOH(I).HI/IKTHLIX CI/ITyaL[I/Iﬁ U CMATYATh KOH(I)J'II/IKTBI;
pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPE/CTB.

Coemecmnuasn 0easmelbHOCMy .

MOHHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHUYalbHOMN paboTHI;
BbIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX HEHCTBUH C yuy€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEH Ka)KI0r0 YWICHA KOJIJIEKTHBA,

IPUHMMATh LEJId COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATE U KOOPAUHUPOBATH
JICUCTBUS 1O €€ JTIOCTUIKEHUIO: COCTABJIATH IJIaH JEHCTBHM, PACIPENENATh POJIM C YUETOM
MHEHHUH Y4aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON paldOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJ[a M Ka)KJJOTO Y4aCTHHKA KOMAaH/Ibl B OOLIUI pe3ynbTar o
pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HACH C IO3ULUUU HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYHIECTBJIATh IIO3UTUBHOE CTPAaTETMYECKOE IIOBEIACHUE B paA3INYHBIX CUTYyaLMsX,
IPOSIBJIATH TBOPUECTBO ¥ BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

YHuBepcajibHbIe peryJaaTHBHBIC 1eHCTBUSA

Camoopzanumuuﬂ:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO ACSITEIbHOCTh B 00NACTH (U3UKH H
ACTPOHOMHH, BBISBIISATH MPOOJIEMBbI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIBHO COCTABJIATh IJIAaH PELIEHUs PAcCUETHBIX M KAayeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKON paboThl C Y4€TOM HMEIOIIMXCS pPECcypcoB, COOCTBEHHBIX
BO3MOYHOCTEH U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYallHsIM,

paciupsaTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX TPENIOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peleHue;

OILICHUBATh MPUOOPETEHHBIN ONBIT;

croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHHUIO PYJUINHA B 00JacTH (PU3UKH, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIA U KyJbTYPHBIH YPOBEHD.

Camokonmpony:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTHUBBI B JEATCIBHOCTH, OICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJIETh HABBIKAMU MMO3HABATENbHOM pedeKcun Kak OCO3HAHMs COBEPIIAEMbIX IEHCTBUN U
MBICIIUTENBHBIX IIPOLIECCOB, HX PpEe3yJIbTaTOB M OCHOBAHWI, HCIOJb30BaThb IPUEMBI
peduexcun Ui OLIEHKU CUTYalluH, BBIOOpa BEPHOT'O peIlIeHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHHUIO;
IPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ Pe3yIbTaTOB AEATEIbHOCTH.

Ipunamue cebsn u opy2ux:

HNPUHUMATh ce0s, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA,
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAJIU3€ PE3YJIbTATOB JIEATENbHOCTH,;
IpHU3HABATh CBOE MPABO U MPABO APYIMX Ha OLIMOKH.

IMPEJMETHBIE PE3YJIbTATBI
10 kaace

B npornecce n3ydenus Kypca pusuku 6azoBoro ypoBHs B 10 kiiacce yueHUK HayduTCS

JIEMOHCTPUPOBATh HA MpUMeEpax pojb U MecTo (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUUM COBPEMEHHOM TEXHUKH M TEXHOJOTHM, B
IIPAKTUYECKOU AEATENbHOCTH JIIOJEH;

YUUTBIBATh TPAHUIIbI IPUMEHEHUS U3YYEHHBIX (DU3MUYECKUX MOJIENeN: MaTepualibHas TOUKa,
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MHepIHalbHas cucTeMa OTcuéra, abCONIOTHO TBEPAOE TENO, MICATbHBIM Ta3; MOJENU
CTPOEHUS T'a30B, KHUAKOCTEH U TBEPABIX TEN, TOYCUHBIN FIEKTPUUESCKUI 3apsi IPHU PEIICHUN
buznueckux 3aaad;

pacro3HaBath (HU3MYECKUe SBICHHS (MPOIECChI) W OOBACHATH WX Ha OCHOBE 3aKOHOB
MEXaHHKH, MOJIEK YIS PHO-KUHETUYECKOI TEOpUn CTpOEHUs BEIIECTBA u
ANEKTPOAUHAMUKH. PaBHOMEpPHOE U PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBI)KEHHE,
CBOOOJHOE TaJCeHHE TeJ, IBUKEHUE MO OKPYKHOCTH, MHEpLHs, B3aUMOJICIHCTBUE Te,
nuddy3us, OpOYHOBCKOE IBIKEHHE, CTPOEHHUE >KHAKOCTEH M TBEPIBIX TEJ, U3MEHEHHUE
00béMa Ten TpH HarpeBaHuW (OXJI@XKJCHWH), TEIUIOBOE pPaBHOBECHE, WCIIAPCHHE,
KOHJICHCAIIUs, TUIABJICHUE, KPUCTAJUTH3AIUs, KUIICHHUE, BJIAXXHOCTHh BO3/JyXa, IMOBHIIICHUE
JABJICHUS Ta3a MPU €ro HArpeBaHMHM B 3aKPBITOM COCYJE, CBS3b MEXKIY MapaMeTrpamu
COCTOSHUSI Ta3a B U30MpoIleccax; »JJEKTpU3alus TeJ, B3aUMOJCUCTBUE 3apsJiOB,
AJIEKTPUYECKAsT MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS
TOKa;

OTMCHIBATh MEXAHMUYECKOE JBUKCHHUE, UCIOJB3YS (pU3MYecKre BEIHMYUHBI. KOOPMHATA,
yTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHila, UMITYIIbC Tella, KHHeTHIecKast
SHEprus, MOTCHIUATbHAS YHEPTUs, MEXaHW4YecKass paboTa, MEXaHMYECKask MOITHOCTh; MpHU
ONHMCAHUU TIPABUIBLHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YeMbIX BEIHYWH, HX
0003HAaYeHUS] W EAWHUIBI, HAXOAWTHb (OPMYIBI, CBS3BIBAIOIIME MAHHYIO (PUIUYECKYIO
BEJTMYMHY C JPYTUMU BETUYHMHAMH;

OTIHCHIBATH W3Yy4EHHBIE TEIJIOBHIE CBOICTBa Ten u TEIJIOBbIE
SBIICHUS, WUCTOJB3ys (QHU3UYECKHe BEIWYMHBI. JaBJeHHE Trasa, TeMIlepaTypa, CpeaHss
KUHETHUYeCKasi SHEPrus XaOTUUYECKOTO BUKEHHS MOJIEKYJ, CPeIHEKBaApaTHUHAs CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS OJHeprus, paboTa rasza, Kod(-puiueHT
MOJIE3HOTO JEWUCTBUSA TEIUIOBOTO JBHUraTels; MpH OINUCAaHUHM TPaBUIBHO TpPAaKTOBATh
(U3HYECKUH CMBICT HCIOIB3YeMBIX BEJIMYMH, MX OOO3HAYCHUS W CIAWHHIIBI, HAXOIUThH
(OpPMYITBI, CBS3BIBAIOIINEC JAHHYIO (U3WUYCCKYIO BETMUUHY C APYTUMHU BEIHUNHAM;
OTIMCHIBATh HW3YYEHHBIC JJICKTPUYSCKHE CBOMCTBA BEIISCTBA,  JJICKTPUUYCCKUE SIBICHUS
(IPOIIECChI) M AJIEKTPUUYCCKYIO MPOBOAMMOCTD PAa3IMYHBIX CPE, HMCIOJb3YsS (U3UUCCKUE
BEJIMYMHBI. AIEKTPUICCKHUIA 3apsijl, IEKTPHUECKOE T0JIe, HAMPsDKEHHOCTD TIOJIs, TIOTEHITHA,
pa3HOCTh TMOTEHIMAJIOB, CHJIA TOKA, DJJEKTPUUYECKOE HAMPSIKEHHUE, JIIEKTPUUYECKOE
conpotuBinenue, J/IC, paboTa Toka, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATH (PU3UUECKUI
CMBICIT HWCIOJB3YEMBIX BEJIMYUH, UX OOO3HAYCHUS W €IUHUIIBI, YKa3blBaTh (HOpMyIHI,
CBSI3BIBAOIINE TAHHYIO (PU3NYECKYIO BEIMYNHY C IPYTUMH BEIMYHHAMH,

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SIBICHUS, HCHONb3ys (QHU3WYECKHe 3aKOHBI U
MPUHIMILL: 3aKOH BcemupHoro Tsarotenus, |, 1l u 1l 3akonsr HeloToHa, 3aK0H coxpaHeHus
MEXaHUYECKOW HHEpPruM, 3aKOH COXPAHEHUS HMITYJIbCa, MPUHLIUN CYNEPHO3UIUH CHII,
NPUHILIMIT PABHOIPABUS HHEPIUAIBHBIX CHUCTEM OTCUETa; MOJIEKYISIPHO-KMHETUYECKYIO
TEOPUIO CTPOCHHMS BEIECTBA, Ia30BbI€ 3aKOHbBI, CBSA3b CPEIHEH KHHETUYECKOW SHEepruu
TEIJIOBOTO  JBMKEHHUS MOJIGKYJI ¢ aOCOJIIOTHOM TeMIepaTrypod, TEepBbI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHHUs DJIEKTPUUECKOTo 3apsna, 3akoH Kyrnona, 3akoH Owma,
3aKOHBI MOCTEA0BATENHHOTO M MapauIeIbHOTO COSAMHEHUS TPOBOIHUKOB, 3aK0H J[Koyms—
Jlenna; mpu 3TOM pasznuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOe
BhIpaKEHUE U yCI0BUs (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TMPUHITUIIBI JESHCTBUS MAIllWH, TPHOOPOB U TEXHUYCCKUX YCTPOWCTB,;
pa3auyaTh yCIOBHS X 0€30M1aCHOTO MCIIOJIB30BAHUS B TOBCETHEBHOM KHU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIECIOBAHUIO (U3UYECKUX SBJICHUA U TPOIECCOB C
UCITIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX UW3MEpPEHMii: Tpu 3ToM  (OPMYIHPOBATH
npoOieMy/3ajady ¥ TUIOTE3y Y4eOHOro OKCIEPUMEHTa; COOMpaTh YCTAaHOBKY W3
MIPETIOKEHHOTO 000PYI0BAHUS; TPOBOJIUTH OIBIT U JOPMYITHPOBATH BHIBOJIBI;

OCYIIIECTBIISITh MPSMBIE W KOCBEHHBIE H3MEpEeHUs (UIMUYECKUX BEIUYMH; TPU ITOM
BBIOMpATh ONTUMAIIBHBINA CIIOCOO M3MEPEHUs U MCIOJB30BaTh M3BECTHBIE METOMABI OIEHKU
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MOTPELIHOCTEN U3MEPEHUH,

— HCCIIE0BAaTh 3aBUCUMOCTH MEXAY (pU3MYecCKMMM BETMUYMHAMM C HCIIOJIb30BAaHUEM MPSIMBIX
M3MEPEHUI: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATh PE3yabTAaThl MOIYUEHHOM
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUJIE TaOIUI] U TpauKOB, AeiaTh BBIBOABI IO
pe3ynbTaTaM UCCIe0BaHus,

— co0OmofaTte mpaBuiia O€30MaCHOrO Tpyda IHpHU HPOBEAECHUH MCCIENOBAHUI B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIEJOBAaTEIbCKOM M HPOEKTHOM JEsTEIbHOCTH C
UCMOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00PAaTOPHOrO 000PYAOBAHUS;

— pewath pacyéTHbIE 3aJauyd C SBHO 3aJaHHOM (QU3MYECKOW MOJENbIO, HCIOJIB3YS
¢u3nyeckue 3aKOHbBl W NPUHLMIIBI, Ha OCHOBE AaHaJM3a YCIOBUS 3aJadd BbIOMpATh
(bu3NYECKYI0 MOJEIb, BBIACTATH (PU3NUECKHE BEIUUMHBI U (POPMYIIbI, HEOOXOqUMbIE JUTs €€
pellieHus, TNPOBOAUTH PACUYETHl U OLEHUBATh PEATbHOCTh IOJYYEHHOTO 3HaueHUs
(U3UYECKON BEITMYHHBI,

— pelaTh KayeCTBEHHBIE 3aJauM. BBICTpaUBATh JIOTMUECKH HEINPOTUBOPEUUBYIO ILIETIOUYKY
paccyXIeHui ¢ ONIOPOii Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UUYECKHE SBIICHHUS;

— HCIIOJIb30BaTh MPU PEIIEHUH y4eOHBIX 3a7[a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOIOTHU
JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUH M NPEICTaBICHUs Y4eOHOH M HaydHO-
NOMyAsipHON WHGpOpPMalMK, TMOJYYEeHHOM U3 pa3lIWYHBIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4aeMy0 HH(OPMAIIHIO;

— TPUBOJUTH NPHUMEPHI BKJIaZa POCCHUHCKUX U 3apyOeKHBIX Y4YEHBIX-(U3UKOB B pa3BUTHE
HayKHd, 00BSICHEHHUE ITPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOIHH;

— HCII0JIb30BaTh TEOPETHUYECKHUE 3HAHUA 110 (PU3HMKE B TIOBCEAHEBHOM KU3HU IS 0OecrieueHus
0e30IaCHOCTH IIpU OOpallleHuH ¢ OpUOOpaMU M TEXHUYECKMMHU YCTPOWCTBaMHM, JJIs
COXpPAHEHHUs 3/I0pOBbsI U COOJIIOJEHUS HOPM 3KOJOIMYECKOTO IMOBEJICHHs B OKpYXKarolleh
cpene;

— paboTaTh B rpyIiIie ¢ BHIMOJHEHUEM Pa3IMUHbIX COLUAIbHBIX POJIEH, MIIaHUPOBaTh PadboTy
IPYIIBl, PalOHAIBHO paclpeiensTh OO0S3aHHOCTU M IUJIAHUPOBATH JEATEIbHOCTHh B
HECTaHAAPTHBIX CHUTYyallUsAX, aJleKBaTHO OIICHUBATh BKJIaJ KaXXIOTO U3 YYaCTHUKOB
TPYIIIBI B pEIICHNE PacCMaTPUBAEMOM PO OIEMBI.

11 kaace

K xonmy oOywenuss B 11 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpa)kaTh c(POPMUPOBAHHOCTD y OOyUaIOIIUXCA YMEHUI:

— JIEMOHCTPHUPOBATh Ha NPUMEpPax pojib U MecTo (PU3MKH B (HOPMUPOBAHMHU COBPEMEHHOU
Hay4YHOI KapTUHBI MHpA, B Ppa3BUTUM COBPEMEHHOW TEXHMKH W TEXHOJIOTUH, B
NPaKTUYECKOH J1eATeIbHOCTH JIF0/IeH, LIEIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

— YYWTBIBaTh TPaHULBl NPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJENel: TOo4YeuHbIH
ANIEKTPUYECKUN 3apsf, Jyd CBeTa, TOYEYHbIH MCTOYHUK CBETa, SIEpHas MOJIENIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO sIIpa MIPU PeLIeHnH pU3NUECKUX 3a1ad,

— pacro3HaBath (U3MUYECKUE SIBICHUS (MpoLEcChl) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOAMHAMUKN M KBAaHTOBOW (DM3UKHU. B3aUMOJCHCTBHE MArHUTOB, 3JE€KTPOMArHUTHAas
WH/IYKIHS, JEHCTBHE MAarHUTHOTO TOJII HA TMPOBOJHHUK C TOKOM H JBIDKYIIHMKCS 3aps,
DIIEKTPOMArHUTHBIE KOJICOAHWS W BOJHBI, NPSMOJMHEWHOE paclpoOCTpaHEHHE CBETa,
OTpaXeHHe, TpeoMIIeHue, HHTepdepeHnrs, Tudpakuus 1 MoJIIpU3alns CBETa, TUCTICPCHS
cBera; ¢orodnekrpuueckuii d3pdext (poroaddekr), cBeTOBOE MaBICHHE, BOSHUKHOBEHHE
JMHEWYaTOro CreKTpa aToMa BOI0PO/a, ECTECTBEHHAs! M HCKYCCTBEHHAS PAIMOAKTUBHOCTD;

— ONMCBHIBaTh M3YYCHHBIC CBOICTBA BeIECTBa (DICKTPHUYCCKHUE, MATHUTHBIC, ONTHYCCKUE M
JNICKTPOMArHUTHbIC  siBICHUS  (MpOIecChl),  MCHOJNB3YS  (PU3UUCCKHE  BEIUYHHBI:
ANEKTPUYECKUN 3apsii, CHJIa TOKa, OJIEKTPUYECKOE HAINpsDKEHHE, 3JIEKTPHUECKOe
COIIPOTHUBJICHHUE, Pa3HOCTh noTeHmanos, JJC, paboTa Toka, HHAYKIMS MAarHUTHOTO TOJI,
cuna Awmmepa, cuia JlopeHna, MHAYKTMBHOCTh KATYIIKH, SHEPIHUs 3JIEKTPUUECKOTO H
MarHUTHOTO TOJIeH, NepUO/I U YacToTa KoJjieOaHH B KoJieOaTeIbHOM KOHTYpE, 3apsi U cuja
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TOKa B MPOLIECCE TAPMOHUYECKHX JJICKTPOMArHUTHBIX KOJIeOaHuid, (POKYCHOE PacCTOSHUE U
ONTHYECKash CUJa JIMH3BI, MPH OINHUCAHUU TPABUIBLHO TPAKTOBATh (DHU3UUYECKUN CMBICI
UCTIONIb3YEMBIX BENWYMH, UX O0003Ha4YeHUs U EAWHHUIBI, YKa3bBaTh  (OpMyIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYMHY C APYTUMU BEIMUYNHAMU,

ONHUCHIBATh M3yYCHHbIE KBAHTOBBIC SIBIICHUS U IMPOLIECCHI, HCIHOJB3YsS (U3NYECKHE
BEJIMYHMHBI: CKOPOCTh JEKTPOMATHUTHBIX BOJIH, JYTMHA BOJIHBI U YACTOTA CBETA, SHEPTUS U
UMITyJIbc (POTOHA, MEPUOJ] MOJypaciajga, YHEprus CBSI3U aTOMHBIX Sep; MPU OMHCAHHUU
MPaBUJIBHO TPAKTOBATHh (PM3MUECKUI CMBICI HCIOJb3yEeMbIX BEIMYMH, UX 0003HAUYECHUS U
CIIMHHMIIBI; YyKa3bIiBaTh (OPMYIIBI, CBS3BIBAIOIINE JaHHYI (DHU3UYECKYIO BEIHYHHY C
JIPYTUMH BETMYHMHAMHE, BEIYUCIIATH 3HaAUCHNE (DHU3UICCKON BEIIMYNHEI,

AHATM3UPOBATH (U3MUYCCKUE TIPOIECCHl W SIBJICHUS, HWCTIONB3Ys (PU3NYSCKUE 3aKOHBI U
NPUHIMIBL.  3aKOH  JJCKTPOMAarHWUTHOM ~ WHIYKIMH,  3aKOH  TPSIMOJUHCHHOTO
pacnpoCTpaHEHUsT CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIICHHUS CBETa;
ypaBHeHue DifHIITeHHA 1715 (oTod(deKTa, 3aKOH COXPaHSHHS YHEPTUH, 3aKOH COXpPaHEHUS
UMITYJIbCa, 3aKOH COXPAHEHHUs 3JIECKTPUYECKOTr0 3aps/a, 3aKOH COXPAaHEHUs MacCOBOTO
Yrclia, MOCTylnathl bopa, 3akoH paAHMOaKTHBHOTO pacmaja, MpU OSTOM pa3iudaTh
CIIOBECHYI0 (OPMYITHPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHUE W YCIIOBUSA
(TpaHuIlbl, 00JACTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HAIpPaBJICHHE BEKTOpPA HHIYKIMM MArHUTHOTO TOJS MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuisl JlopeHa;

CTPOUTH M OMUCHIBATH U300paXKEHHUE, CO3aBaeMOe MIIOCKUM 3€PKaoM, TOHKOH JINH30H;
BBITIOJTHATh OKCIEPUMEHTHl M0 HCCIENOBaHUIO (PU3NYECKUX SBJICHHM M MPOIECCOB C
UCIIOJIb30BAHMEM TPSIMBIX W KOCBEHHBIX HM3MEPEHMi: TMpH 3TOM (POpPMYIHPOBATH
npoOyeMy/3aady W THUIOTE3y Yy4eOHOTO OKCIEPUMEHTa, CcoOUpaTh YCTAaHOBKY U3
MPEI0KEHHOT0 000PYA0BAHUS; TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBI;
OCYIIECTBIIATh TMPSMBIE W KOCBEHHBIC W3MEPCHUS (U3HUYSCKUX BEIUYMH; TIPU ITOM
BBIOMPATh ONTHMAJIBHBIA CIIOCOO M3MEPEHHS W WCIOJB30BaTh M3BECTHBIC METOMIBI OIECHKU
MOTPEHIHOCTEN U3MEPEHUH;

UCCIICIOBATh 3aBHCUMOCTH (PU3MYCCKHX BEIUYHH C MCIOIH30BAHUEM MPSMBIX H3MEPCHUM:
Opy  9TOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3YyJIbTAThl TMOTYYCHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BUAC TaOMWI U TpaduKOB, IENaTh BBIBOJBI IO
pe3yabTaTaM HCCIeI0OBaHUS;

coOiroaaTh mpaBwia 0€30MacHOr0 TpyAa MPU NPOBEASCHUU HCCIEAOBAHHI B paMKax
yueOHOr0 JKCIIEPUMEHTa, Y4eOHO-HCCIIeIOBATEIBCKOM M TMPOEKTHOW NeATebHOCTU C
HCIIOJIb30BAHHEM U3MEPUTEIBLHBIX YCTPOICTB U 1a00paTOPHOTO 000OPYAOBAHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHON (U3NYECKOW MOMAENbI0, HCIONb3YS
dbusznyeckue 3aKOHBI W TPUHIMIIBI, Ha OCHOBE aHalM3a YCIOBUS 3aJayd BHIOMpATh
bu3nYeCKy0 MOJAEIb, BELACTATh (PU3HUECKHE BEIUUUHBI U (POPMYIIbI, HEOOXOqUMbIE TS €€
pellieHus, TMPOBOAUTH PACUYEThl W OLEHUBATh PEATbHOCTh IOJYYEHHOTO 3HAueHUs
(U3UYECKON BETMYHHBI,

peliaTth KauecTBEHHBbIE 3a/layl. BbICTPAUBaTh JIOTUYECKH HENPOTHBOPEUMBYIO LEMOUYKY
pacCyXJI€HHI ¢ OTIOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS;
UCIIOJIL30BATh MPU PENICHUN YIeOHBIX 33724 COBPEMECHHBIC HH(DOPMAIIMOHHBIC TEXHOJIOTUN
JUTSL TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETAIMN W IMPEACTABICHUS Y4eOHOW M HAydHO-
NomyJIsIpHOM  MH(OpPMAaKMK, TOTYYCHHOW W3 Pa3IUYHBIX HWCTOYHUKOB, KPHUTHYECKU
aHAJM3UPOBAThH MMOTyYaeMyI0 HH(HOPMAIIHIO;

OOBSCHSTh IPUHIIUIIBI IEHCTBUS MAaIllWH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB; pa3inyaTh
YCIIOBUS UX 0€30MaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTh MPUMEPHl BKIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS IO (PU3HKE B MOBCEAHEBHOM KHU3HU I 00€CTICUCHHUSI
0e30MacHOCTH TpU OOpalleHnd ¢ MpuOOpaMU W TEXHUUYECKUMHU YCTPOMCTBAMH, MM
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COXpPAHCHHS 3JI0OPOBbSI U COOJIIOJICHUS HOPM SKOJIOTHUECKOTO IMOBEICHHS B OKpPYXKAroIeH
cpene;

paboTaTh B IpyIIE C BBIMOJHCHAEM PA3IHUHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh padboTy
TPYIIBI, PAlMOHAJIBHO PpAaCTpeNesaTh OOS3aHHOCTH | IUIAHUPOBATH JCATEILHOCTH B
HECTaHJIAPTHBIX CUTYAIIUAX, aJIcKBATHO OIICHUBAThH BKJIAJ KAXKIOTO M3 YYaCTHUKOB IPYIIIBI B

pelleHre paccMaTpUBaeMOM IPOOIIEMBI.

TemaTuveckoe MIaHMPOBaHUE
10 kaace

Ne

HamMenoBanu

€ pa3zenoB U

TEM y4eOHOTO
npeaMeTa

IIporpammuoe
cojep KaHue

OcHoBHbBIE
BHADLI
JAeATeJIbHOCT
71
o0yuarumx
csl

JleATeILHOCTD
YUYHTEJS C y4eTOM
DenepajbHOMI
NMPOrpamMMbl
BOCITUTAHUS

JIEKTPOHHBI
e (uudpossbie)
o0pa3oBareJb
HbIe pecypchl

Paznen 1. ®usuika v METO/IbI HAYYHOTO TIO3HAHU(24.)

1.1

duzuka
METOIBI
Hay4HOTO
IMO3HAHUSA
yaca)

)51

@

®usznka HayKa o
npupone. Hayunsie
METOAbl  TO3HAHUSA
OKPYXAIOILEro MUpA.
Ponsb skcniepuMenTa u
TEeOpUu

B IIPOLIECCE MMO3HAHUS
IPUPOJIBI.
OKCIIEpUMEHT
dusnke.
MonenupoBanue
(bu3nyuecKkux sSBICHUN
U IIPOLIECCOB.
Hayunble runoressl.
du3nyecKue 3aKOHbI
u Teopud. ['paHuibl
PUMEHUMOCTHU
buznyecKux 3aKOHOB.
[Tpuniun
COOTBETCTBHUS.

Ponb u MecTo pusnku
B hopmupoBaHUHN
COBpPEMEHHOM
Hay4HOU KapTUHBI
Mupa,
BIIPAKTHYECKOM
NEeITeNbHOCTH TI0JIEH

B

N3zyuenne
Hay4YHBIX
(aMmIIpHYecK
ux u
TEOPETUIECK
UX) METOJOB
MO3HAHUS
OKpYKaroIer
0 MHpa.
OO6cyxnenue
TpaHUIl
MPUMEHNUMOC
™
buznUecKux
3aKOHOB
TEOPUH.
Pa6ora B
rpymmne 1o
MOJATOTOBKE
KOPOTKUX
COO0O0ILIEeHUH 0
PO U MecTe
bu3uku B
HAyKe H B
MIPAKTHYECKO
i
JeSITEIbHOCT
U JIIOJEH.
JleMoHCTpar
ust

u

[leneBoii
OpPHEHTHP:
['paskganckoe
BOCIIMTAHUE
0CO3HAHHO
BBIPAKAIOLIUI CBOO
[POCCUICKYIO
TPaXITAHCKYIO
MPUHAICKHOCTH
(MICHTHYHOCTb)
MOJIMKYJITYPHOM,
MHOTOHAIIMOHAIBHO
M 7|
MHOTOKOH(ECCHOHAI
BHOM  POCCHMCKOM
oO111ecTBe, B
MUPOBOM
COOOILIECTBE;
CO3HAIOIINH CBO&
€IMHCTBO C HapOJIOM
Poccun KaK
MCTOYHUKOM BJIACTH
151 CyOBEKTOM
THICSICIICTHEH
[POCCHICKOM
rOCYJIapCTBEHHOCTH
[leneBoii
OpPUEHTHP:
HKOJIOTHYECKOe
BOCIIMTAHUEIEMOHC

B

https://m.edsoo.ru/
AV1IAWVNQO
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aHaJIOTOBBIX
U U(ppPOBBIX
U3MEpUTEIbH
BIX
puOOpOB,
KOMIIBIOTEPH
BIX

TAaTYHKOB.
OcBoeHue
OCHOBHBIX
pUEMOB
paboThI C

1 poBon
naboparopue
it o pu3uke

TPUPYIOLLUN B
[MOBEACHUU
c(hOpMHUPOBAHHOCTH
PKOJIOTUYECKOM
KYJbTYpPhl HA OCHOBE
MOHUMAaHUS BIIMSTHUS]

COIIHaIbHO-
PKOHOMHYECKUX
[MPOLECCOB HA
MpUpoOay, B  TOM
JHCIIE Ha|
r7100aJIbHOM
YPOBHE,
OTBCTCTBCHHOCTh 34
nercTBUS B
[IPUPOJHON  Cpele;
BbIPAYKAFOLIUI
JIeSITEILHOE
HEMpUATHE
NeNCTBUI,
MPUHOCSIINX  BpE]
[PUPOJIE;

MIPUMEHS IO
3HAHUS
€CTECTBCHHBIX |
COIMATIBHBIX  HAYK
TS pa3yMHOTO,
OepexKITUBOTO
MPUPOIOTIONIE30BAHI
51 B ObITY,
00I[ECTBEHHOM
[IPOCTPAHCTBE;
MMEIOIIUN "
Pa3BUBAIOIIMIA OIIBIT]
DKOJIOTMYCCKU
HAIPaBJICHHOM,
[PUPOJOOXPAHHOM,
pecypcocoOeperarorie
izt NEATEILHOCTH,
YYaCTBYIOIIMN B €ro
pruoOpeTeHU N

IPYTUMU JTFObMU.

Paznen 2. Mexanuka (18 4.)

2.1

Kunemartuka

(54)

Mexannueckoe
JOBUKEHUE.

IIpoBenenue
JKCIIEPUMEHT

22
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OTHOCHTEILHOCTD

MEXaHUYECKOTO
nBwxkenus. Cucrema
otcuéra. Tpaekropus.
ITepememenue,
CKOpOCTh  (CpemHsist
CKOpOCTb,
MIHOBEHHas
CKOPOCTB) u
YCKOpEHHE

MaTepUAIbHOM TOUYKH,
UX TMPOEKIMU Ha OCHU
CHUCTEMBI KOOPJIMHAT.
Crnoxenue

nepeMeIeHU I u
CJI0KEHHE CKOPOCTEM.
PaBHOMepHOE 51
PaBHOYCKOPEHHOE
IIPSAAMOJIMHENHOE
nBwxeHue. ['paduxu
3aBUCUMOCTHU
KOOpJUHAT,
CKOPOCTH,
YCKOpEeHus, NYyTH U
HepeMEICHUS

MaTepUAIbHON TOYKH
OT BPEMEHH.
CB00OOHOE TTajIEHHE.
Yckopenue
CBOOOHOTO TAJCHMSI.
KpusosmHueiinoe
JIBUKEHHUE.
JIBuxkeHue
MaTepUAIbHOU TOYKH
M0 OKPYXHOCTH C
IIOCTOSIHHOM o
MOJYJIK CKOPOCTBIO.
VYrioBas  CKOpPOCTS,
JUHEWHAass CKOpPOCTb.
[lepuon u wyacrtoTa
oOpareHusl.
LleHTpOCTpEMHUTEBH
oe YCKOpPEHHE.
Texnuueckue
YCTpOMCTBA
MIPAKTUYECKOE
MIPUMEHEHHUE:
CIIUJIOMETD,
JBUKEHHUE CHapS/IOB,
LIENIHbIE U PEMEHHBIE
nepenayn

u

a. M3y4eHHe
HEpaBHOMEPH
oro
IBMDKEHHS C
IS )
OnpeaeIeHus
MTHOBEHHOM
CKOpOCTH;
HUCCIICIOBAHU
e
COOTHOIIICHU
S MEXIY
JIYTSIMU
MPOMAEHHBIM
U TeJIOM 3a
IocJienoBaTe
JIbHBIE
paBHBIE
MMPOMEKYTKHU
BpPEMEHU TpHU
paBHOYCKOpE
HHOM
IBMOKEHUU
HAYaJIbHOU C
,CKOPOCTBIO
paBHOM
HYJIIO;

HHUE 3y4ye
JIBHKESHUS
mapuka
BS3KOH B
JKHIKOCTH
OObsacHenue
OCHOBHBIX
MPUHIIMIIOB
IEUCTBUA
TEXHUYECKUX
YCTPOMCTB,
TaKUX  Kak.
CIIUJIOMETP,
IICITHEIC
pEMEHHBIE
nepenayun
NBMDKEHHUS, U
YCIOBUM  HMX
0€30I1acHOro
HCIIOJIb30BaH
us B
IMOBCEIHEBHO
M JKU3HHU.
Pemenue

u

23

HNCHHOCTH HAY4YHOI'O

no3Hanussdopmupon
aTh MMO3HABATCILHBIC
MHTEPECHl C Y4ETOM
VHIUBU Ty JIbHBIX
WHTEPECOB,
CIIOCOOHOCTEH,
MOCTHIKEHHUH.
00J1a a0
MpEICTaBICHUEM
COBPEMEHHOM
HAay4HOM  KapTHUHE
MHUpa, JTOCTH)KCHUSX
HAYKH W TEXHUKH,
ApPTYMEHTHPOBAHHO
BbIPAYKAKOLIUI
[MOHUMAaHNE
3HAUCHUS HAyKd B
PKU3HU POCCHUCKOTO
o011ecTBa,
oOecreyeHn
0€30IaCHOCTH,
TYMaHUTapHOM,
COIIHaIbHO-
SKOHOMHYECKOM
paszButuu  Poccun;
IEMOHCTPUPYIOLIUI
HaBBIKH
KPUTUYECKOTO
MBIIIIJICHUS,
oTpeieTIeHus
TOCTOBEPHOU
Hay4HOU
uHpOpMaLUU
KPUTUKHU
AQHTUHAYYHBIX
[IpEICTAaBICHUI

0

€ro




pac4ETHBIX
3a/1a4 C SIBHO
3aJaHHOM
buzndeckoi
MOJENBI0  C
UCIIOJIb30BaH
uem
OCHOBHBIX
bopmyn
KHHEMAaTHKH.
[TocTpoenue
" aHaIu3
rpaduKoB
3aBUCUMOCTE
i
KHHEMaTH4ec
KHX BEJIMYUH
OT BPEMEHH.
PacnoznaBan
ue
(bU3UIECKUX
SIBICHUA B
y4eOHBIX
OTIbITaxX u
OKpY’Karole
51 JKU3HU.
paBHOMEpHOE
"
PaBHOYCKOpE
HHOE
MIPSAMOJIMHEN
HOE
JIBUKCHHE,
cB0OOTHOE
najeHue Ted,
JBUYKEHUE T10
OKPYKHOCTH.
Onucanue
MEXaHUYECKO
ro JIBUKEHUS
C
HCIIO0JIh30BaH
ueM
(bu3uIeCKux
BEJINYUH:
KOOP/IMHATA,
MyTh,
nepeMenieHu
€, CKOpOCTb,
YCKOpEHHE.
PaGora B
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rpynmnax Ipu

IUIAaHUPOBaHU

H,

IIPOBEJICHUU

"

MHTEPIIPETALL

un

pE3yJIbTaTOB

OTIBITOB u

aHanuze

JIOTIOJIHUTEIb

HBIX

HUCTOYHUKOB

uHpOpMaIUU

10 TEME

2.2 | Junamuka (7 | [puniun [IpoBenenue |IlesieBoi https://m.edsoo.ru/
) OTHOCUTEIIBHOCTH SKCIIEPUMEHT |OPHEHTHP: RMLEBX3PU

lanunes. a LIEHHOCTH _HAy4HOTO
[IepBb1it 3aKOH | uccienoBanu [nosHaHusdopmupos
Herorona. e aThb I1O3HABATEIIbHbIC
WNHuepunanpHble 3aBUCHUMOCTH [UHTEPECHl C Y4YETOM
CHUCTEMBI OTCYETA. CuIl VHIVBUAYaJIbHbBIX
Macca Ttena. Cwuna. | ynpyroctd, [AHTEpPECOB,
[Ipuniun BO3HUKAIOIIN |CIIOCOOHOCTEN,
CYNEpPHO3UIMN  CUJL. | X B MPYXKUHE [TOCTUKEHHI.
Bropoit 3aKOH | U PE3WHOBOM (001 a0l
Herotona JUIst | oOpasue, OT [PEeACTaBICHHEM O
MaTepUAJIBHOU TOYKH. | UX COBPEMEHHOMN
Tperuit 3aKoH | AehopMallM [HAYYHOH  KapTHHE
Herotona US|, W3YYEHHE MHpA, JOCTHKEHUSX
MaTepUaIbHbIX JBIKEHUS  [HAyKM U TEXHHKH,
TOYEK. Opycka apryMEHTHPOBAHHO
3aKOH  BCEMHUPHOTO | [10 HAKJIOHHO [BBIPayKaIOLIUH
TATOTEHUS. Cuna | 1 TNIOCKOCTH; IOHUMaHUE
TSKECTH. IlepBas | ucciiefoBaHy [3HAYEHUsI HAYKU B
KOCMUYeCKast e PKU3HHU POCCHUHCKOTO
CKOPOCTb. YCIIOBUH oO1iecTBa,
Cuna YIPYTOCTH. | paBHOBECUsSl  |00ecIeueHnn ero|
3akon I'yka. Bec |1TBEDPAOIrO 0€30IaCHOCTH,
Tena. Tena, T'YMaHHUTapHOM,
Tpenue. Bunpl | nMeromero  |conuanbHO-
TpEHUs (mokosi, | oCh HDKOHOMHUYECKOM
CKOJIb)KEHU, BpamieHus.  [pa3Butuun  Poccum;
KAuCHHMs). Cuna | OObsiCHEHHE |IEMOHCTPHPYIOIIHN
TPEHUSL. Cyxoe | 0cOOEHHOCTE |[HaBBIKH
Tpenue. Cuiia TpeHus | i KPUTHYECKOTO
CKOJIBKEHUST U CHJIA | pPABHOMEPHOT [MBIILIJICHHUS,
TPEHUS IIOKOSL. | O U |oTIpeieNIeHUs
Koapdunment PaBHOYCKOPE |1OCTOBEPHOM
TpPEHHUS. HHOI'O Hay4HOU
Cuna conpoTuBieHU | IPSIMOIMHEH [MHPOpPMaLUU U
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IpH JIBI)KEHUU Tella B
JKMJIKOCTH WJIH Ta3e.
[loctynarensHoe u
BpaliaTeIbHOE
JBIDKEHUE
a0COJIIOTHO TBEPIOTO
Tena.

MomeHT CHUIBI
OTHOCHTEIBHO ocu
BpalLCHUS. [Ineqo
CHUJIBI. VcmoBus
paBHOBECHUS TBEPIOIO
Tena.  TeXHUYeckHe
YCTpOMCTBA u
MPAKTUYECKOE
MPUMEHEHHUE:

IO JITUITHUKH,
JIBIDKCHUC
HCKYCCTBEHHBIX
CIIyTHUKOB

HOTO
JIBMKCHHUS,
CBOOOHOTO
MMajcHUs Tel,
JBHMKCHUS
10 OKPY>KHOC
TH Ha OCHOBE
3aKOHOB
Hrrotona,
3aK0Ha
BCEMHUPHOTO
TSATOTEHUS.
OObscuenue
OCHOBHEBIX
MIPUHIIUIIOB
JehCTBUSA
TEXHUYECKUX
YCTPOUCTB,
TaKUX KaK
MMOAITUITHUKH

OObsicHEHUE
JIBYOKCHUS
HCKYCCTBEHH
BIX
CITyTHHKOB.
Pemrenne
pacuE€THBIX
3aJla4 C SBHO
3aJIaH-

HOI
busnueckoi
MOJCIBIO  C
HCII0JIb30BaH
HeM
OCHOBHBIX
3aKOHOB u
dbopmyn
JTUHAMHUKH,
Pacno3naBan
ne
(bU3UIECKUX
SIBJICHWH B
y4eOHBIX
OITEITaX 51
OKpYy’Karowe
17| JKU3HU!
HHEepLus,
B3aHMOJIEHCT
BHE TEII.
Ananuz

KPUTHUKH
AHTUHAYYHBIX
MpeICTaBICHUI
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buznuecKux
NPOLIECCOB U

SIBJICHUU
C UCIOJIb30Ba
HUEM
3aKOHOB U
MIPUHIUIIOB!
3aKOH
BCEMHUPHOTO
Tsarorenus, |,
1 u Il
3aKOHBI
HeroroHa,
MIPUHIIUTI
CYIEPIO3ULH
u cui,
MPUHLIUIL
PaBHOIIPaBHO
CTH
MHEpPUUATbH
BIX  CHCTEM
OoTCYETa
2.3 | 3akoHBI Wmmynbse [MpoBeneuue |[leneBoii https://m.edsoo.ru/8
COXpPAHEHUs B | MATEPUAIbHON TOYKH | 3KCLIEPUMEHT |OPHEHTHP: ENRCXHAZ
mexanuke (6 | (Tena), a. W3y4YCHHE [IEHHOCTH HAyYHOIQ
) CHUCTEMBI a0bcomoTHO  [mo3HaHUIDOPMUPOB
MaTepHATBHBIX HEYNpPYroro [aTh MO3HABATEIbHBIC
TOYEK. Nmnynec | ynapa C MHTEpEChl C Y4ETOM|
CUJIBI U HW3MEHEHUE | IOMOIIbIO WHTUBUTyJIbHBIX
MMITYJIbCA Tena. | IByX WHTEPECOB,
3aKOH  COXpPAaHEHMS | OJUHAKOBBIX (CIIOCOOHOCTEH,
HMITYJIbCA. HUTSHBIX TOCTUKEHUH.
PeaktusHoe MAasiTHHKOB, |00Jaaromui
JIBUKEHHUE. WCCJIEIOBaHU [[IPEICTABICHUEM O
Pabota CUIIBL | € CBSA3U [COBPEMEHHOU
MOoUIHOCTb CHUJIBI. paboThl CUJIBI [HAYYHOW  KapTUHE
Kunernueckas c MUpa, JTOCTHXKEHUSIX
SHEprus W3MEHEHUEM [HAyKH M TEXHUKH,
MaTepUAIbHOU TOUYKHU. | MEXaHUYECKO [apI'yMEHTUPOBAHHO
Teopema 00|  SHEPruM [BRIPAKAIOIIHA
U3MEHEHUU Tena Ha [[IOHUMaHHE
KHHETHYECKOMN npuMmepe 3HAYCHUS] HAyKu B
SHEPTUH. PaCTSKEHUs PKU3HU POCCHUCKOTO
ITorennmansHas PE3UHOBOrO  (00IIECTBa,
SHEPrHUsl. KIyTa. oOecrieueHnn ero|
ITorenumanbHast Penrenne 0€e30I1acHOCTH,
HEPTUs YIPYTO | pACUETHBIX  [TYMAaHUTAPHOM,
nedpopMUPOBAHHOMN 3a/1a4 C SIBHO [COI[MAJIBLHO-
MPYXUHBI. 3aJaHHOU HKOHOMUYECKOM
IToreHunansHas ¢usnyeckoil |pazButum  Poccun;
SHEprusi Tena BOMU3U | MOJIENBIO  C [IEMOHCTPUPYIOIIHIA
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MOBEPXHOCTU 3EMIIH.
IloTeHmuaneHble U
HEIOTCHIIUAIbHBIC
cuibl. CBsI3b pabOTHI
HETIOTEHIINAILHBIX
CHUI  C U3MCHEHHEM
MEXaHUYECKOM
SHEPruun CHCTEMBI
Tel. 3aKkoH
COXpaHEHUS
MEXaHNYECKOH
SHEPTUH.
Ynpyrue
HEYIpyrue
CTOJIKHOBCHHS.
Texuuueckue
YCTpOMCTBA
MPAKTUYECKOE
MIPUMEHEHHUE:
BOJIOMET,
NPYXKUHHBIN
MMUCTOJIET, NBIDKCHHE
paket

KOTIED,

HCIIOJIb30BaH
HeM
-OCHOBHBIX
3aKOHOB
bopmyn
JAHAMHKH
M 3aKOHOB
COXPaHCHUHI.
Pemrenne
Ka4eCTBEHHBI
X 3amad ¢
onopol  Ha
W3YYCHHEIC B
paznene
«MexaHnuka»
3aKOHBI,
3aKOHOMEPHO
CTH 51
dbuzndeckue
SIBJICHUS.
Omnucanue
MeXaHU4IECKO
ro JBWKEHUS
C -HCIOJIL30B
aHuEM
(bU3UIeCKUX
BEJIMYMH: -
UMITYJTBC
TeIna,
KHHETHYECKa
s JHeprus,
MOTEHIUAIbH
as  DHeprus,
MeXaHH4JecKa
a1 pabora,
MeXaHH4YecKa
s1 MOILIHOCTE.
Anannz
(bU3UIECKUX
MIPOIIECCOB U
SIBJICHUH

C HCIOJIL30BAa
HHEM 3aKOHA
COXpaHCHUS
MEXaHHYECKO
W  DHepruw,
3aKOHA
COXpaHEHUS
UMITyJIbCA.
OObsicHEHUE
OCHOBHBIX

u

HaBBIKH
KPUTHYECKOTO
MBIIIICHHUS,
OIpeeIeHus
TOCTOBEPHOU
Hay4HOU
nHpopMaruu
KPUTUKHU
AQHTUHAYYHBIX
MpEeICTaBICHU
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MIPUHIUIIOB
JIENCTBUSA
TEXHUYCCKUX
YCTPOUCTB,
TakKUX  Kak.
BOJIOMET,
KOTIED,
NPY>KUHHBIN
IMUCTOJIET.
OOnscHenue
JIBUKECHUS
paker c
onopol  Ha
W3y4YECHHBIC
¢buznyeckue
BCIUYUHBI H
3aKOHBI
MCXaHUKHU.
Hcnonws3oBan
ue npu
IMOJTOTOBKE
co00IIIeHUI
0 IPUMEHEHU
M 3aKOHOB
MEXaHUKU
COBPEMEHHBI
X
nH(pOpMAITHO
HHBIX
TEXHOJIOTHI
JUJISL TIOMCKA,
CTPYKTYPHUPO
BaHM,
MHTEpIpeTall
5471

Y MpEeJICTaBIIE
HUSA
nHpopMarun
,
KPUTHUYECKHIT
aHaIu3
MoJIy4aeMou
uH(popmanuu

IIpoBenenue
KOCBEHHBIX
U3MEPEHUH,
HCCIIEI0BAHU

v

n
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3aBHCUMOCTE
51
buznuecKux
BEJINYHH,
poBepKa
peIOKESHH
BIX THITOTE3.

Paznen 3. MousekyJsipaas Gu3nka u

TepMOIHHAMHKA. (24 1)

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETUYECKOM
teopuw (9 )

OcHOBHEIC
ITOJIOKECHUS
MOJIEKYJISIPHO-
KHUHECTUYECKOMN
Teopuu. bpoyHoBCcKoOe
JIBUJKCHHE.
Huddysus. Xapaxrep
JIBIDKCHUS U
B3aHMMOIEHCTBHUSA
YaCTHI[ BEIIECTBA.
Mogenu cTpoeHUs
ra3oB, JKMIKOCTEH 1
TBEPJIBIX TET U
00BICHEHHE CBOMCTB
BEIECTBA HA OCHOBE
3THX Mozeie. Macca
MOJIEKYJI.
KommuectBo
BEICCTBA.
ITocTostnuas
ABorajpo.
TenmoBoe
paBHOBECHE.
Temneparypa u eé
n3mepenue. lllkana
TeMIiepaTyp
Henbcus.

Mogens nneanbHOTO
ra3a. OcHoBHOE
ypaBHEHHUE
MOJIEKYJISIPHO-
KHHETHIECKOMN
TEOPHUH HICATHHOTO
raza. AOcooTHas
TeMIlepaTypa Kak
Mepa cpeHen
KUHETUYECKOM
SHEPTUH TETUIOBOTO
JIBMKCHUS YaCTHII
rasa. I'azoBbie

IIpoBenenue
AKCIIEPUMEHT
a.
OmpeAeIeHue
MaccChl
BO3/yXa B
KJIACCHOM
KOMHAaTe Ha
OCHOBE
W3MEpEHMI
00BéMa
KOMHATEI,
TaBIICHUS

U TeMIIepaTy
pBI BO31yXa B
Hew,
HUCCIIEIOBaHU
e
3aBUCHMOCTHU
MEXKITY
napameTpamu
COCTOSIHHS
pa3peKeHHOT
0 rasa.
OObsacHeHue
OCHOBHBIX
MPUHIIMIIOB
nelcTBUH
TEXHUYSCKUX
YCTPOMCTB,
TaKHX Kak.
TEPMOMETP U
OapomeTp; u
YCIOBUM UX
0€30I1acHOro
HCII0JIb30BaH
Hs B
IMOBCEHEBHO
M JKM3HHU.
Pacno3naBan

[eseBoit
OpHEHTHP:

[ pasxkanckoe
BOCHUTAHNE

https://m.edsoo.ru/
HRGV8NOPE

0CO3HAHHO
BBIPAKAIOLIUI CBOIO
POCCUKCKYIO
TpakJIaHCKYIO
MPUHAICKHOCTD
(MICHTHYHOCTH) B
MOJIMKYJIBTYPHOM,
MHOTOHAIIMOHAIBHO
M u
MHOTOKOH(ECCHOHAI
BHOM  POCCHMCKOM
00111ECTBE, B
MHUPOBOM
COOOIIECTBE;
CO3HAIOIIHI CBO§
€IMHCTBO C HapOJOM
Poccumn KaK
MCTOYHUKOM BJIACTH
151 CyOBEKTOM
THICSTYEITIETHE N
POCCHUICKOM
rOCYJapCTBEHHOCTH
[leneBoii
OPUEHTHP:
DKOJOrHYecKoe

BOCHHMTAHUEIEMOHC
TPUPYIOLIUIA B
MOBE/ICHUU
c(hopMUPOBAaHHOCTH
PKOJIOTMYECKOM
KYJIbTYpbl HA OCHOB®
[MOHUMAHUSI BIIUSHUS
COIMATIbHO-
HKOHOMUYECKUX

MPOLIECCOB Ha
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3aKOHBI. Y paBHEHHE
MenneneeBa—
Knaneiipona. 3akon
JlanpTOHA.
N3omnponeccer B
UJeAIbHOM rase ¢
MIOCTOSIHHBIM
KOJIMYECTBOM
BEIIIECTBA.
I'papuueckoe
MpeACTaBJICHUE
M30MPOLIECCOB:
M30TEPMA, U30X0DPa,
nu3obapa.
TexHuueckue
YCTPOMCTBA U
MPAKTUYECKOE
MPUMEHEHHUE:
TEPMOMETD,
OGapomerppa.

ue
buznuecKux
SIBJICHUW B
y4eOHBIX
OTIBITaxX U
OKpY’Karole
1 KU3HHU!
mnddysus,
OpOYHOBCKOE
JIBUKCHHE.
Ornucanue
TETJIOBBIX
SIBJICHUM C
UCIOJIb30BaH
uem
buznUecKux
BEITUYHH:
JlaBJICHUE
rasa,
Temmeparypa
, CpenHsis
KUHETHYecKa
s SHEPTUs
Xa0THYECKOT
O JIBHKEHUS
MOJIEKYI,
CpeIHEKBAAP
aTHYHAs
CKOPOCTb
MOJICKYIL.
AHanus
buznuecKux
IIPOLIECCOB U
SIBJICHUU

C HCIIOJIh30Ba
HUEM
MOJIEKYIISPH
o-
KUHETUYECKO
1 TeoOpHUH
CTPOCHHS
BEIIECTBA,
ra30BBIX
3aKOHOB,
CBSI3H
CpeaHen
KHUHETUYIECKO
1 DHEpruu
TEIUIOBOTO
JIBIKEHUS
MOJIEKYI C

Npupoay, B  TOM
YIICIIC HA
r7100aJIbHOM
YPOBHE,
OTBETCTBEHHOCTH 34
nencTBUA B
MPUPOAHON  Ccpeng;
BbIPAYKAIOITUH

e TeIbHOE
HETIPUSATHE
nelCcTBUH,
MPUHOCSIINX  BpE]
pUPOJIE;

[IPUMEHS IO
3HAHUS
€CTCCTBCHHBIX Y
COL[MATIBHBIX  HAayK
IS pa3yMHOTO,
OepexIInBOro
[PYPOA0TOJIL30BAHU
Bi B OBITY,
00II[eCTBEHHOM
[POCTPAHCTBE;
NMEIONTUNA U
Pa3BUBAIOIINI  OIIBIT|
DKOJIOTMYECKU
HaIpPaBJICHHO,
[IPUPOAOOXPAHHOM,
pecypcocOeperatoiie
1z IesITeIbHOCTH,
Y4aCTBYIOIIMM B €T0
nproOpeTeHNH

IPYTUMH JIFOJIbMH.
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abCoMIOTHOU
TEMIIEPaTypo
.

Pemenne
pacUETHBIX
3aJa4 ¢ SIBHO
3aJJaHHOU
(buzmdeckoi
MOJIENBIO C
WCIIOJIh30BaH
ueM
OCHOBHBIX
MOJIOKEHUI
MKT,
3aKOHOB U
bopmyn
MOJICKYIISIPH
o puszmku.
PaGora B
rpymmnax npu
TJIAaHUPOBAHU
H,
MIPOBEJICHUU
u
HWHTEpIpeTaIl
17071
pe3ynbTaToOB
OTIBITOB H
aHamn3e
JOTIOJTHUTEh
HBIX
HUCTOYHUKOB
uHpOpMaIUU
o TeMe

3.2

OCHOBBI
TEPMOIUHAMU
KH

(10 9)

TepmoanHaMuueckas
CHCTEMA.
BuyTtpennsis sHeprus
TEPMOIMHAMUYECKOI
CHCTEMBI M CIIOCOOBI
eé U3MEHEHMUSI.
KomndecTBO TEmIOTHI
" pabora.
BryTpenHss sHeprus
OJIHO-
aTOMHOTO
HUICaJIbHOIO
Bunsr
TEIUIONEepEIayu:
TEIJIONPOBOIHOCTb,
KOHBEKIIHS,
U3JIy4EeHHE.

rasa.

IIpoBenenue
YYEHHUECKOT
o
AKCTIEPUMEHT
a. U3MepeHue
YACIbHON
TEMIOEMKOCT
M BEIIIECTBA.
OO0ObsicHenue
OCHOBHBIX
MIPUHIIUTIOB
JNEeHCTBHSA
TEXHUYIECKUX
YCTPOMCTB,
TakKUX  Kak.
JIBUTaTEIIh
BHYTPEHHETO

DopmupoBaTh
[103HABATEJIbHbIE
UHTEPECHl C Y4ETOM
VHIUBUTyaJIbHbBIX
NHTEPECOB,
CIIOCOOHOCTEH,
MOCTYOKEHUH.
[{esieBOii OpUEHTHD]
[IEHHOCTH HAay4HOI'Q
MO3HAHUS

https://m.edsoo.ru/
HK6KL6RS9
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VYV nenpHas
TEIUIOEMKOCTD
BEIIECTBA.
KonnuecTBo TemnoTsl
IIpU TEIUIoNEepeaaye.
[Tonsrtue 00
annabaTHOM
mpolecce.
3aKOH
TEPMOJUHAMHUKH.
[Ipumenenue
MIEPBOTO 3aKOHa
TEPMOJAUHAMUKUA K
M30IPOIIeCcCaM.
I'paduueckas
WHTEpIpeTaLus
paboTsI raza.

Bropoit 3aKOH
TEPMOANHAMUKH.
HeoGparumocTh
IIPOLIECCOB B
IpUpPOLE.

TennoBsle MallIMHBL.
[IpuHIMIIBI ACHCTBUS
TEIJIOBBIX  MAIIIHH.
[IpeobpazoBanus
SHEPTHH B TEIIOBBIX
MaIllnHax. KITJT
TEIUIOBOM  MAILIMHBI.
[uxn Kapro u ero
KIIH.
DKOJIOTHUECKHE
poOIeMbI
TEIJIOIHEPreTUKHU.
Texnuueckue
YCTpOMCTBA u
MIPAKTUYECKOE
IIPUMEHEHHUE:
JIBUTaTEIb
BHYTPEHHETO
cropanusi, OBITOBOM
XOJIOTUITHHUK,
KOHTUIIHOHED

[TepBbrit

CropaHus,
OBITOBOM
XOJIOAWIIBHU
K,
KOHJIUILIMOHE
p; U yCIOBUU
ux
6e3-ormac-Ho-
ro
HCIIOJIb30BaH
us B
MTOBCETHEBHO
W )KU3HH.
Onucanue
M3YYEHHBIX
CBOWCTB TeN
U TEIJIOBBIX
SIBIICHUA  C
HCIIOJIb30BAH
ueMm
(bU3UIECKUX
BEJINYUH:
JIaBJICHUE
rasa,
TeMIieparypa
, KOJMYECTBO
TETIOTHI,
BHYTPEHHSIS
SHEpPTus,
pabota rasa.
Pewenue
pac4€THBIX
3a/1a4 C SIBHO
3aJITaHHOU
buzndeckoi
MOJENBI  C
HCIIOJIb30BAH
ueMm
OCHOBHBIX
3aKOHOB U
bopmyn
TepPMOJUHAM
UKH.
Pewenue
KaueCTBEHHbI
X 3ama4y C
Onopol  Ha
M3y4YEHHBIE B
paznene
«Mouexyisip
Has pu3uka u
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TECpMOJUHAM
HKa» 3aKOHBI,

3aKOHOMEPHO
CTH u
duzndeckue
SIBJICHUSA.
Pa6ora B
rpynmnax mnpu
aHaIMn3e
JOTIOJTHUTEh
HBIX
HUCTOYHUKOB
uHpOpMaIUU
o TeMe
3.3| Arperarusie | [lapooOpazoBanne u | [IpoBenenue |IlesieBoi https://m.edsoo.ru/
COCTOSIHUS KOH/JICHCAIIUS. AKCIIEPUMEHT (OPHEHTHP: HSM355)CH
BEIECTBA. Ucnapenue U | a! U3MepeHue [[ICHHOCTH HAyYHOTO
dazoBbie KUTICHUE. OTHOCHUTEINbH |[MO3HaHUIDOPMUPOB
nepexonabl (5 | AGconroTHas u | ol aTh MO3HABATEIbHbIC
) OTHOCHUTENbHAs BJIQKHOCTH  |[MHTEpPECHl C Y4ETOM
BJIQXHOCTh BO3/yXa. | BO3IyXa. WHIWBUIYaJIbHbBIX
Hacpimennsrii  map. | OOBbSCHEHHE |[MHTEPECOB,
VYnaenpHas ~ TEIUIOTa | OCHOBHBIX  [CIIOCOOHOCTEH,
napooOpa3oBaHUsI. MPUHIIATIOB  [TOCTH)KCHUM.
3aBUCHUMOCTE IEUCTBUSA 00J1a a0
TEMIIEPATYPHI TEXHUYECKUX [[IPEACTABICHUEM O
KHTICHUS OT | YCTPOMCTB,  |COBPEMEHHOU
JABJICHUSI. TaKMX  Kak: Hay9YHOM  KapTHHE
TBépmoe TEJO. | TATPOMETP U [MUPA, IJOCTIKEHHSIX
Kpucrannuueckue u | ICUXpOMETp, [HAYKM W TEXHHKH,
amopdHbIe TeJa. | KAIOPUMETD; [apTyMEHTHPOBAHHO
Anunzorponus U YCJIOBUH [BBIpaKArOLIUI
CBOWCTB KPHUCTAJUIOB. | UX MOHUMAaHHE

Kunkue Kpuctamibl.
CoBpemMeHHbIE
MaTepHaIbl.
IInaBnenue u
KpUCTaTH3AITHA.
VnenpHas  TemioTa
IIJIaBJICHMS.
CyOGmumarusi.
YpaBHeHHe
TEeIIoBOro OalraHca.
Texamueckue
YCTpOMCTBA u
MIPAKTUYECKOE
pUMEHEHHE!
TUTPOMETP i
TICUXPOMETP,
KaJIOPUMETP,
TEXHOJIOTHH

0e3011aCHOTO
HCITOJIb30BaH
us B
IMOBCEIHEBHO
M KU3HMU.
Ommcanue
MIPUHITUATIOB
MTOTYYCHUS
COBPEMEHHBI
X
MaTepHuaioB,
B TOM 4HCIIE
HaHoOMarepua
JIOB.
Pemenue
pac4€THBIX
3a/1a4 ¢ SBHO
3aJaHHOU

3HAUYeHUs HAyKHd B
PKU3HU POCCHUUCKOTO
o011IecTBa,
obecreyeHnn
0€30IaCHOCTH,
r'yMaHUTapHOM,
COIMAIIbHO-
HKOHOMHYECKOM
paszButuu  Poccuu;
IEMOHCTPUPYIOIIHIA
HaBBIKU
KPUTUYECKOTO
MBIIIICHUS,
oTpeieTIeHuUs
TOCTOBEPHOU
Hay4HOU
uHpOpMaUU )il
KPUTHKA

€ro
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MIOJIY4CHUS
COBPEMEHHBIX
MaTepualosB,
4ucIe
HAaHOMAaTEPHUAaJIOB,
Y HAHOTEXHOJIOTUH

B TOM

busnueckoit
MOJENbI0  C
UCIOJIb30BaH
uem
ypaBHEHUS
TEIUIOBOTO
OanaHca.
Pemenne
KaueCTBEHHBI
X 3ama4y
onopol  Ha
W3Yy4YEHHBIC
3aKOHBI,
3aKOHOMEPHO
CTH u
¢buznyeckue
SBIIGHUSL  TIO
TEME.
Pacnio3naBan
ue
(bU3UIECKUX
SIBICHUM B
y4eOHBIX
OTIbITaxX u
OKPYXaIoIIe
51 JKU3HU.
nedopmarius

TBEPABIX TEII,
HarpeBaHue u
OXJIAXKCHHC
Tell,
H3MCHCHHC
arperaTHbIX
COCTOSIHUM
BCIIECTBA U
00BsACHEHHE
HX Ha OCHOBE
3aKOHOB n
bopmyn
MOJIEKYJISIpH
o -Pu3HKH.
Hcnonw3oBan
ne
nH(pOpMAIIHO
HHBIX
TEXHOJIOTHI
g TIOMCKa,
CTPYKTYPHUPO
BaHMA,
MHTEpIpeTall
4471 n

AQHTUHAYYHBIX
Mpe/ICTaBICHUI
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MPEACTABIICH
usa

uHpopMaIuu

pu

MIOATOTOBKE

COO0O0IIeHUH 0

IIPUMEHEHUH

3aKOHOB

MOJIEKYJIIPH

ol u3NKU U

TEPMOIMHAM

UKU B

TEXHUKE U

TEXHOJIOTUAX

Paznen 4. Dnexkrpoaunamuka (22 )
4.1 | Dnexrpocratu | Onexrpuzanma  Tei. | [IpoBenenue |LlesieBoii https://m.edsoo.ru/
ka (10u) DNeKTpUUYECKUI HKCIIEPUMEHT |OPHEHTHP: LSRP72QLL

3apan.  JlBa  BuIa | ai U3MEPEHHE [LEHHOCTH HAy4HOIO
AEKTPUUECKUX AEKTPOEMKO |[no3HaHUADOpMHUPOB
3apsI0B. CTH aThb IIO3HABATEIIbHbIC
[TpoBoHUKH, KOHJICHCATOP [MHTEPECHI C YYETOM
JUDIIEKTPUKH u|a. VHIVBUIYaJIbHbBIX
HOJIYIIPOBO JHUKH. OObscHEHUE [HTEPECOB,
3aKOH  COXpaHEHHUS | OCHOBHBIX CIIOCOOHOCTEH,
NEKTPUUYECKOTO MPUHLUIIOB  |[TOCTH>KEHHM.
3apsiia. nercTBus 00J1a a0 I
B3anmoneriicteue TEXHUYECKUX [[IPEACTABICHUEM O
3aps0B. 3aKoH | yCTPOICTB U [COBPEMEHHOM
Kynona. ToueuHslii | TEXHOJIOrMH, [HAYYHOM  KApTUHE
INEKTPUYECKHI TaKUX  Kak: MUpa, JOCTHXKEHUSX
3aps. JIEKTPOCKOT, [HAYKM M TEXHHUKH,
DNEKTPUUYECKOE TOJIE. | IIEKTPOMETP [APTYMEHTHPOBAHHO
Hanpsix€nHoCcTh , BbIPAYKAKOLIUI
INEKTPUYECKOTO NEKTPOCTAT |[HIOHMMAHHE
OJIS. [IpuHuun | nueckas 3HAUEHUs HAyKu B
CYNEPIO3ULUU 3aIuTa, PKU3HU POCCHUNCKOTO
INMEKTPUUYECKUX 3a3eMJIeHHEe |00IIecTBa,
HOJIEH. JIuHuny | 3nexTponpud (obecrneueHnu ero|
HaNpPsHKEHHOCTU OpOB, 0€e301acHOCTH,
JNEKTPUYECKOTO KOHJICHCATOP [TyMaHUTAPHOM,
HOJISL. , COLIMAJIBHO-
Pabora CHWJI | KOIIUPOBAJIbH DKOHOMHUYECKOM
3JIEKTPOCTATUYECKOTO | bI ammapar, [pasButun  Poccuy;
OJIA. [loTenuman. | CTpyiHBIN IEMOHCTPUPYIOLIUI
Pa3znocth IIPUHTEP; U [HABBIKU
HOTEHLUAJIOB. YCIOBUH  MX [KPUTHUECKOTO
[IpoBogHuKHN 1 | 6e30MaCHOTO |MBIIIJICHUS,
TUDIIEKTPUKHU B | IPUMEHEHUS |OIIPEEIECHHUS
JJIEKTPOCTATUYECKOM | B TOCTOBEPHOM
oJIe. IIPAKTUYECKO |[HAYYHOU
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JusnexkTpuueckast
MPOHUIIAEMOCTb.
ONEKTPOEMKOCTD.
Konpaencarop.
DIEKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCaTOopa.
DHeprus
3apsHKEHHOTO
KOHJIEHCaTOopA.
Texnuueckue
YCTpOMCTBA u
MIPAKTUYECKOE
MIPUMEHEHUE:
AIIEKTPOCKOTI,
3JIEKTPOMETD,
3JEKTPOCTATUYECKAS
3aliTa, 3a3€MIICHUE
JIEKTPONPUOOPOB,
KOHJIEHCATOD,
KOMUPOBAJIbHBIN
amnmapar, CTpPYWHBII
IPUHTEP

W )KU3HU.
Pemenne
pacUETHBIX
3a/1a4 C SIBHO
3aJJaHHOU
buzmdeckoit
MOJENBI  C
WCIIOJIh30BaH
ueM
OCHOBHBIX
3aKOHOB U
bopmyn
AJIEKTPOCTa-
THUKHU.
Pewenue
KaueCTBEHHbI
X 3ama4y C
OIOpol  Ha
M3y4YEHHBIE
3aKOHBI,
3aKOHOMEPHO
CTH u
dbuznveckue
SIBJICHUS  TIO
TeMe
«JneKTpocra
THUKa».
Pacno3naBan
ue
bu3HUECKUX
SIBICHUA B
yueOHBIX
OMBITAX u
OKpYXarolle
u JKU3HU:
ANEKTpHU3aLU
A Ted,
B3aUMOJEHCT

BHE 3apsIOB,;
A 00BACHEHU
¢ HuX Ha
OCHOBE
3aKOHOB 51
dbopmyn
AJIEKTPOCTAT
HKH.
OnucaHue
W3YYECHHBIX
CBOICTB
BEIICCTBA

1 DJICKTpHYEC

uHpOopMaLUU
KPUTUKHU
AHTUHAYYHBIX
MpeaCTaBICHUM

b4l
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KUX SIBJICHUH
C
UCIOJIb30BaH
uemM
(hU3UIECKUX
BEIIUYMH:
AIIEKTPUYECK
15051 3apsi,
HaNpsHKEHHO
CTh
ANEKTPUUECK
oTo oI,
MOTEHIUA,
Pa3HOCTh
MOTEHI[UAJIOB
JNEKTPOEMKO
CTb.

AHanus
(bU3nIECKUX
MPOIIECCOB U
SIBJICHUI

C HCIIOJIb30Ba
HUEM
bu3nuecKux
3aKOHOB!
3aKO0H
COXpaHEHUs
AIEKTPUUECK
oro 3apsna,
3aKOH
Kynona.
PaGora B
Tpymmnax mpu
aHanmse
JOTIOJTHUTEh
HBIX
HUCTOYHUKOB
nHpopMmaruu
u
MOJITOTOBKE
CO00IIeHnH 0
MIPOSIBJICHU U
3aKOHOB
AIEKTPOCTAT
UKH B
OKpY’Karole
W KU3HM U
MPUMEHEHHUH
WX B TEXHHUKE

4.2

IlocTosHHEIIT

ONEKTPUUECKUN TOK.

IIpoBeneHue
38
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SIICKTPHUYCCKU
1 ToK. Tok B
Pa3IHYHBIX
cpenax (124)

YcnoBus
CYILECTBOBaHUS
3IEKTPUYECKOTO
TOKa. HcTounuku
toka. Cmia TOKa.
ITocTOSHHBIN TOK.
Hanpspkenue.  3akoH
Oma nng  yyacTka
LICTIH.
DJIEKTPUYECKOE
CONPOTHUBIICHHUE.

Y aenpHOE
CONPOTHUBIICHHE
BEII[CCTBA.
ITocnenoBsarennsHOE,
napajiebHOE,
CMCIIaHHOE
COCIMHCHHE
MIPOBOJIHUKOB.
Pab6oTta
3JIEKTPUYECKOTO
TOKa. 3aKoH
Hxoyns—IJlenua.
MoOnTHOCTE
3JIEKTPUYECKOTO
TOKa.

OJC u BHYyTpeHHee
CONIPOTHUBIICHHE
HCTOYHUKA TOKa.
3akon Oma g
MOJTHON  (3aMKHYTOI1)
ANEKTPUUYECKOMN LIETIH.
Kopotkoe
3aMbIKaHHUEC.
OneKTpOHHas
MIPOBOJINMOCTD
TBEPABIX  METAJLJIOB.
3aBHUCUMOCTh
COIPOTHUBJICHUS
METaJJIOB
TeMIepaTyphl.
CBepXnpoBOAUMOCTb.
DJIEKTPUYECKHUI TOK B
Bakyyme. (CBoiicTBa
AIEKTPOHHBIX
MTYYKOB.
[ToxynpoBoHMKH.
CoOcTBeHHAs 5
npuMecHas
MPOBOJIUMOCTD
MOJYIPOBOIHUKOB.

oT

AKCIIEPUMEHT
a! M3y4eHHe
CMEIIIaHHOTO
COEIMHEHUS
PE3UCTOPOB;
u3MepeHue
SJ1C
UCTOYHUKA
TOKa W €ro
BHYTPEHHETO
COTIPOTHUBIICH
us;
HaO0IeHNEe
AIEKTPOJIU3A.
OOmbsicHeHne
OCHOBHBIX
MIPUHIIUIIOB
JNEUCTBUSA
TEXHUYECKUX
YCTPOUCTB H
TEXHOJIOTUH,
TaKUX  Kak:
amrepMerp,
BOJIbTMETP,
peocrTar,
HUCTOYHUKHU
TOKa,
AJIEKTPOHATP
eBaTeJIbHbIE
npudopHI,
ANEKTPOOCBE
TUTEJIbHbBIC
npudopHl,
TEPMOMETP
COTMPOTHUBIICH
us,
BaKyyMHBIN
AAOH,
TEPMUCTOPBI
u
dboTopesucro
pHI,
MTOJTYIIPOBO/T
HUKOBBIN
ANOJ,
raJibBaHUKa,
U YCIOBUH
ux
0e30MmacHOTO
MIPUMEHEHUS
B

OpPUEHTHP:

[ paxkaaHckoe
BOCIIUTAHHE
0CO3HAHHO
BBIPAXKAIOLINI CBOIO
[POCCHUICKYIO
TpaXKAaHCKYIO
MPUHA]IEKHOCTD
(MICHTUYHOCTH) B
MOJIMKYJIbTYPHOM,
MHOTOHAIIMOHATHHO
M i1
MHOTOKOH(ECCHOHA
BHOM  POCCHMCKOM
001I1eCTBE, B
MHUPOBOM
coo0IIecTBe;
CO3HAIOIINI CBO¢
€IMHCTBO C HapOJ0M
Poccun KaK
NCTOYHUKOM BIIACTH
17§ CyOBEeKTOM
ThICSYETIETHEU
poccuiickon
TOCY/IapCTBEHHOCTH
[leneBoii
OpPUEHTHP:
DKOJIOTMYECKOe

BOCIIMTAHMEICMOHC
TPUPYIOLIUIA B
[MOBEICHUU
c(hOpMHUPOBAHHOCTH
PKOJIOTMYECKOM
KYJIbTYpbl HA OCHOBE
MOHUMAHUS BIIMSTHUS]
COLIMAILHO-
PKOHOMHYECKUX
MPOIECCOB
npupoay, B
qHCIIe
r7100aJI6HOM
YPOBHE,
OTBETCTBEHHOCTh 34
nelcTBUS B
MPUPOAHON  Cpeng;
BbIPAKAIOIIUI
JIeATEeILHOE
HETPUSATHE
nercTBUMH,

HA
TOM|
Ha

GEWTDQXWW
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CaoiicTBa
nepexoja.
[TonxynpoBoAHUKOBBIE
PUOOPHI.
DJIEKTPUYECKUI TOK B
pacTBopax u
pacrmiaBax
3NEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS
JIUCCOTTHATTHS.
DIEKTPOIH3.
DNEeKTPUYECKUM TOK B
rasax.
CamocTosiTeIbHBIN U
HECAMOCTOSITEIbHbBIN
paspsn. Mounnus.
[na3ma.
Texnuueckue
yCTpOMCTBA u
MPaKTHYECKOE
pUMEHEHHE:
aMIepMerTp,
BOJIBTMETP, pEOCTaT,
UCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTEIbH
bIe puOopHI,
3JIEKTPOOCBETUTEIIbH
13(S puOopBI,
TEPMOMET]
CONPOTHUBIICHHUS,
BAKYYMHBIN OO,
TEPMUCTOPHI u
(hoTOpE3UCTOPHI,
MOJTYIPOBOIHUKOBBIN
JIMOJ1, TalbBaHUKA

p—n-

MIPaKTUYECKO
M JKU3HHU.
Pemenue
pacUETHBIX
3a/1a4 ¢ SBHO
3aJJaHHOU
buzmgecKoi
MOJICIIBIO  C
HCIIOJIb30BaH
HeM
OCHOBHEIX
3aKOHOB 51
bopmyn
TEMBI
«ITocTOSHHBI
H
ANEKTPUUECK
Ui TOK».
Pacno3naBan
ne
(bU3UIECKUX
SIBJICHHH B
y4eOHBIX
OIBITax U
OKpYy’Karomie
17| JKU3HU.
ANEKTPUYECK
ast
MPOBOAUMOC
Th, TEIIOBOE,
CBETOBOE,
XHMHYECKOE,
MarHuTHOE
NeNCTBUS
TOKa.
Ananmuz
AIEKTPUYECK
UX SIBICHUH
U MPOLIECCOB
B LEMX
IIOCTOSTHHOT'O
TOKa c
HCIIOJIb30BaH
HEM 3aKOHOB:.
3akoH Owma,
3aKOHOMEPHO
CTH
ImocjaenoBaTe
JIBHOT'O u
napasieabHO
ro

[TPUHOCSIIINX
[IPUPOJE;
MPUMEHS IO
SHAHUS
€CTECTBEHHBIX u
COLMAIBHBIX  HAayK
TS pa3yMHOTO,
OepexKITMBOTO
MTPUPOIOTIONIE30BAHI
OBITY,

Bpe/

i B
00LIECTBEHHOM
[MPOCTPAHCTBE;
MMEIOLINI U
Pa3BUBAIOIINI  OIIBIT|
DKOJIOTUYECKH
HaIpaBJICHHOM,
[IPUPOAOOXPAHHOM,
pecypcocOeperaroriie
JeSITEIbHOCTH,
Y4aCTBYIOILIMN B €ro
MpuoOpeTeHUN
IPYTUMU JTFOJbMU.
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COCIMHCHUS
MIPOBOJAHUKO
B, 3aKOH
JIxoyna—
Jlenra.
Omnucanue
WU3YYEHHBIX
CBOMCTB
BEIIECTB U
NMEKTPUUIECK
UX SBJICHUH
c
HCII0JIb30BaH
HeM
bu3HIecKux
BCIUYHH.
ANEKTPUUYECK
un 3apsn,
culla  TOKa,
AIEKTPUYECK
oe
HanpsHKEHUE,
AIEKTPUYECK
oe
COTIPOTHUBJICH
ue, pPasHOCTh
IMOTCHIINAJIOB
: SMC,
pabora TOKa,
MOITHOCTb
TOKa.
Hcnonws3oBan
ne
uH(pOpMAIIHIO
HHBIX
TEXHOJOTHH
JUIS  TIOWCKA,
CTPYKTYPHUPO
BaHMA,
WHTEpHpeTar|
3478 u
MIPEICTaBJICH
Hst
uH(popmanuu
npu
IIOATOTOBKE
cooO1ieHuii o
MIPUMEHEHUH
3aKOHOB
IIOCTOSIHHOTO
TOKa B
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TCXHHUKEC u
TCXHOJIOTHUAX

PesepB 2 u

11 knace
No JlesiTeIbHOCTH Hcnoaszyembie LHOP
OCHOBHbIE BHJIBI y4uTeJIs ¢ y4eTOM
Temaruyeckuii 6,10k, AeATeJbLHOCTH yJaluxcs  [paGouveii
OcHoBHoOe co/iep:kaHHe

TeMa (Ha ypoBHe y4eOHBIX NPOrpaMMbl

neiicTBHiA) BOCITUTAHUS
Pazznen 1. Dnextpoaunamuka. (11 1)

1.1 | MarautHOE nosne. | IlocrosHnbie MaruuTel. | IIpoBenenune skcrepuMeHTa: I_Ie_]IeBoﬁ https://m.edsoo.ru/
DJIEKTPOMATHUTHAS B3auMonelCTBUE MOCTOSHHBIX | U3ydEHHE MATHUTHOTO MOJIS opHeHTHP: Z2Q390NG8
uaaykumst (11 @) MarHuTOB. MarHuTHOe IIOJe. | KaTyIIKH c TOKOM; T )

BexTop MarHUTHOH MHAYKIUH. | HCCIICOBAaHHE neficTBHs KAAHCKOC
[punnun Cymneprnosunuu | moctossHHoro Mariuta Ha |BOCIIMTAHHUC
MarHuTHBIX —rnoied. JImHuu | pamky c TOKOM; (0CO3HAHHO
MarHUTHOH UHIYKIOUH. | HCCIIeOBAaHHE SIBIICHUSI v
| vy, A 3 BbIpaXKaroIUil
Kapruna nuHUH MarHHTHOH | SJIEKTPOMAarHHTHOMH
HHIYKOUH TI07S IIOCTOSHHBIX | MHIYKIIHH. CBOIO
MAarHHUTOB. O6bscHeHHe ocrosusix [POCCUHUCKYIO
MarHnuTHOE I0JIe MPOBOAHMKA | MPHHIIUIIOB neiicTBHs TpaXKIaHCKYIO
¢ TokoMm. KapruhHa NHMHUH | TEXHHYECKHX CTPOMCTB,
P yerp PHUHAIIEKHO
HHIYKIUH MarHUTHOTO | TAKMX Kak. IIOCTOSHHBIE
mons  JUMHHOTO — HPSIMOTO | MarHUTHI, 3JIEKTPOMArHHTHI, CTb
NIPOBOIHUKA 1 3aMKHYTOTO | 3JIEKTPOJBUTATEIb, (I/I,Z[GHTI/ILIHOCT
KOJIBIIEBOTO IIPOBOAHHKA, | YCKOPHTEIM 3JEMEHTapHBIX B) B
KaTymkd ¢ TokoM. OTBIT | 4acTHI, MHAYKIHOHHAsS
Y § yiH OJIUKYJIBTYP
Opcrena. BsaumopeiicTBue | meub; M YCIOBHH — HX
HPOBOTHUKOB C TOKOM. 0€30I1aCHOr0 IPUMEHEHHS B HOM,
Cuna Amnepa, e€ MoOAyJdb M | NPAKTHYECKOH XKH3HU. MHOI'OHaAIIMOH
HaIpaBJICHHE. Pewenne pacu€THBIX 33724 (g TLHOM "
Cuna JlopeHma, e€ Monyiap ¥ | HA  IPUMEHEHUE OpPMYII
P Y P Py orokoHbec
HalpaBJICHUE. JlBmxkenue | TeMbl «MarsuTHoe —IOne.
3apsDKCHHOM  4YacTHIBl B | DJEKTpOMAarHUTHAs CHOHAJIbHOM
OJHOPOZIHOM MarHUTHOM IOJIE. | HHIYKIHS». [POCCUNUCKOM
Pa6ota cunsl | Pemenue Ka4eCTBEHHBIX
. B o011ecTBe, B
opeHIa. 3ajad ¢ omopoil  Ha
P y P MHPOBOM
SIBneHHE  JJIEKTPOMATHUTHOU | M3y4eHHBIC 3aKOHBI,
uHayknud.  [ToTok  BekTopa | 3aKOHOMEPHOCTH u COO6H.I€CTB€,
MarHutHO#H wHAyKuuu. DJIC | dusuyeckue sBICHHS TEMBI CO3HaIOH_[I/II‘/JI
HHIYKIUH. 3akoH | «MarHuTHOE noze. [cgoé
9NIEKTPOMArHUTHOH HHAYKIMHU | DNeKTPOMAarHUTHAS
CAUHCTBO G
Dapages. MHIYKIHSY.
Buxpesoe snextpuueckoe | Onpenencane Hanpasnesus [HAPOIOM
none. DOJIC wmHIyKnMM B | BeKTOpa UHITYKIUH Poccun KaK
TIPOBOJHUKE, JABHXKYIIEMCS | MATHUTHOI'O 10JI4 NCTOYHUKOM
MOCTYIATENbHO B OJHOPOAHOM | TPOBOJJHUKA C TOKOM, CHIIBI
BJIaACTHU n
MarHUTHOM Awmnepa u cuisl Jlopenua.
noie. Pacnio3HaBanue (U3HIECKUX CY6"beKTOM
[Ipasuio Jlenna. sBnenuii B yueGHbix ombrrax [THICSIUEIICTHEN
MHyKTUBHOCTD. SIBnieHuMe | M OKpyXawolied  XKHU3HU: pOCCHﬁCKOﬁ
CaMOMHJIYKLIUH. OJIC | B3auMojelicTBE MarHUTOB,
roCyaapCTBCH
CaMOMH/TYKIHH. JNIEKTPOMAaTrHUTHAS
OHepruss MAarHUTHOIO IO | MHIYKIHS, neiicrne [HOCTH
KaTyIIKA C TOKOM. MAarHuTHOTO HOJIS Ha HeJ‘[eBOf/i
DJeKTPOMarHUTHOE Ioje. | IPOBOJHUK C TOKOM U .
P § POROAHIK OpHMEHTHP:
TexHu4eckne yCTpPOWCTBA W | OBIXKYIIHHCS 3aps.
npakTHdeckoe  mpuMeHenne: | Amamms snextpomarauTaeix [JIOJOTHUCCK
MIOCTOSIHHBIE MAarHuTsl, | SBICHUH C HCIIOIBb30BAaHUEM Q@
9NEKTPOMATHHUTEI, 3aKOHA  JJIEKTPOMArHUTHOH
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DJIEKTPOABUTATEID,
YCKOpUTEIN DJIEMEHTAPHBIX

JacTull, THAYKIUOHHAsA 1€9b

HHIYKINH.
Omnucanne U3y4CHHBIX
CBOJCTB BEIIECTB u
9JIEKTPOMATHUTHBIX SIBICHHUI
c HCIIOIB30BaHUEM
dusmuecknx BEJIUYUH:
MHAYKIUSE MATHUTHOTO T10JIS,
Awmriepa,

cuiia cuina

JlopeHna,  MHIYKTHBHOCTb
KaTyIIKH, SHEeprus
JIEKTPHIECKOT 0 u

MarHUTHOTO MOJICH

BOCHHMTAHHUE]
E€MOHCTPUPYIO
[T B
[MOBEICHUU
cchopmupoBaH
HOCTBIKOJIOTH
YeCKOU
KYJIbTYPbI
OCHOBE
MOHUMAaHHS
BIIMSTHUS
COILIMAILHO-
PKOHOMHMYECK
UX TPOIIECCOB
Ha TIPUPOSY, B
TOM YHCJIC HAa
ri100aJIbHOM
YpOBHE,
OTBETCTBECHHO
CThb 34
nercTBUA B
MPUPOTHOMN
cpene;
BBIPAYKAOITUH
eI TeIbHOE
HETPUSATHE
el CTBHH,
MPUHOCSIITNX
BpeI
pUPOJIE;
[PUMEHSIOIIN
151 3HAHMS]
©CTCCTBCHHBIX
1 COIMATIbHBIX
HayK IS
pa3yMHOTO,
OCPEIKITUBOTO
MPUPOIOTIONB3
OBaHUS B
OBITY,
00IIIECTBEHHO
M
MPOCTPAHCTBE;
UMCIONINHA U
[pa3BUBAOLIUI
OITBIT
DKOJIOTHYCCKU

Ha
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HaIlPaBJICHHO

v

H,

[IPUPOIOOXpa
HHOM,
pecypcocoepe
rarouien
JNCATCIIBHOCTH,
Y4aCTBYIOIIN I
B €ro
puoOpeTeHN
)41 APYIruMy
JIFOIbMU.

Paznen 2. KoneGauust u Bonusl (244)

2.1 MexaHnuueckue KonebatenbHuas cucrema. | [IpoBeneHue sKCHEpUMEHTA: ]_Ie_]]eB()if] https://m.edsoo.ru/3
9JIEKTPOMArHUTHbIE CBoGoxnHbIe MEXaHHYECKHE | HCCIEOBAaHHE 3aBHCHMOCTH OpHEHTHP: TLNQKPG6
konebanwst (9u) koneOaHus. ['apMOHMYECKHE | mepuoia Maiblx KojeOaHui '

koneOanust. Ilepnox, 4acroTa, | Tpy3a Ha HHTH OT JUTHHBI CHHOCTH
aMIUIMTYy/1a ¥ pasa Konebanuil. | HuTE M Mmaccel  rpysa; HAYYHOI'O
[pyxunHbII MAasTHHUK. | MCCJIE[IOBAHUE IIEPEMEHHOrO HO3HaHI/I$[(DOp
MareMaTu4ecKuii ~ MasTHHK. | TOKa B enu u3 MHPOBATh
VpaBHEHHE  TapMOHHMYECKHX | IOCIEHOBATEIBHO
KoeOaHuii. IpeBparuenue | coenHEHHBIX [T03HaBATCJILH
9HEPTUHM [PH TAPMOHHUYECKHX | KOHIECHCATOPa, karymku |bIC  HHTCPECH]
KONeOaHHUIX. H Pe3UCTOpa. C yLIéTOM
KonebaTenbHelii KOHTYp. | OOBsiCHeHHe OCHf)BHLIX HIHBHYaTb
CBo0OOIHBIE MIPUHLIUIIOB JeHcTBUS
9NIEKTPOMArHUTHBIC KOJICOAHUS | TEXHHIECKUX YCTpOHCTB, HbIX
B HJealbHOM KonebaTenbHOM | Takux kak: snektpuueckuii MHTCPECOB,
KOHType. AHAJIOTUSI MEXKIY | 3BOHOK, reHeparop |Crr0COOHOCTEN
MEXaHHIECKUMUI U | IEpEeMEHHOT0 TOKa, JUHUH
9JIEKTPOMArHUTHBIMU aNeKTponepenay; U yciuoswit | o
KOJIeOaHUSIMH. @Dopmyina | nx 6€30MacHOro MPUMEHEHHUS JOCTHKCHNUU.
ToMmcoHa. 3aKOH COXpaHEHHMs | B IPAaKTUYECKOM XKH3HU. 06naaa10u11/n71
9HEPrUun B njeaabHoM | PemeHne pacdérHeIX 3a1ad ¢ MpeICTaBICHU
KOJICOATEILHOM KOHTYPE. SIBHO 3a/[aHHOH (hH3HUecKoit M o
IpexcraieHne 0 | MOZIEBIO C HCIIOIB30BAHUEM o
3aTyXaloIUX KonebaHmsX. | oc- COBPEMCHHOU
BbIHYX/JeHHbIE MEXaHUYECKHE | HOBHBIX 3aKOHOB M (hOpMYII, Haquoﬁ
KoneOaHusL. Pe3oHaHC. | OMHUCHIBAIOIINX KapTUHE
BbIHYK/ICHHBIC MeXaHH4EeCKHe u
MHPAa,
JNMEKTPOMATHUTHBIE 3JIEKTPOMATHUTHBIC
KoeOaHusL. KosebaHus. NOCTIKEHUAX
Tlepemennbrit TOK. | Onucanue usydennsix |[HAYKH H
CuHycOMaIbHbII MEXaHHYECKHX U ITeXHUKHU
)
HEPEeMEHHBIH TOK. MOIIHOCTD | 3J€KTPOMarHUTHBIX
. APT'YMCHTUPOB
HEPEMEHHOr 0 TOKa. | KoyneOaHui c
AMIUTHTYHOE ¥ | UCHOJIb30BAaHHEM AHHO
JIEUCTBYIOLICE 3HAYCHHUE CHIIBI | (DH3HYECKHX BEJIMYHH: Br,lpanca}omnﬁ
TOKA M HAIIPSHKCHUSL. HIEPUOX u HacTOTa |[TOHUMAHUE
Tpancdopmarop. KonebaHuii, aMIUIUTyga |
pascopuatop YA B Hauenns
IIpomsBoncrBo, mnepenmaua u | ¢ha3a konebaHUi, 3apsy H
noTpeneHne  sneKTpuueckoil | cuma  Toxka B mponecce [HAYKH B
SHEPIuu. DKOJIOrn4ecKre | TapMOHUYECKHX KU3HHU
PUCKM  IIPH  IIPOU3BOACTBE | MJICKTPOMArHHTHBIX pOCCI/If/'ICKOFO
anexrposHeprun.  Kymbrypa | xonebaHmii.
o0lecTBa,
HCIIOJIB30BAHNUS PemeHne Ka4EeCTBCHHBIX
9IEKTPOIHEPT N B |3amad c  omopoil  Ha oOecrieueHuM
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TIOBCETHEBHOMN JKU3HU.

TexHuueckue ycCTpoicTBa U
MIPaKTHYeCKoe  IPHMEHEHHE:
INEKTPHIECKHI 3BOHOK,

reHepaTop MepeMEeHHOT0 TOKa,
JIMHUH 3JIeKTporepenad

U3y4CHHBIC 3aKOHBI,
3aKOHOMEPHOCTH,
OIHMCHIBAIOIIIE
MEXaHHYECKHE u
9JIEKTPOMATHUTHBIC
KonebaHusL.

PaGora B Trpymmax mpu
IUIAHUPOBAHHUH, MPOBEICHUH
u MHTEpPIPETALNI
pe3yJbTaTOB  ONBITOB, U

aHaJIu3¢ JIOIOJIHUTECIIBHBIX

HCTOYHUKOB HH(OPMALHH 110

ero
0€30IaCHOCTH,
r'yMaHUTAPHO
M, COIIHAILHOA
DKOHOMUYECK
OM  pa3BUTHH
Poccuu;
NIEMOHCTPHUPY
FOIITITH

HaBBbIKI
TeMe
KPUTHUICCKOTO
MBIIIIJICHUS,
OIIPCACICHHUA
TOCTOBEPHOU
Hay4HOU
UHpOpMaLUU
)41 KPUTHUKH
AHTUHAYYHBIX
[MPpEACTaBJICHN
151
2.2 | Mexanuueckue u MexaHHYeCKIE BOHBI, OObsCHEHHE OCHOBHBIX LleneBoii https://m.edsoo.ru/
3JIEKTPOMArHUTHbBIE YCJIOBHS PAacIpOCTPaHEHHs. HPUHIUIIOB JIEHCTBUS OpHEHTHP: WQT6385V1
BonHbl (54) Iepuoa. Cxopoctpb TEXHHYIECKHX YCTPOMCTB U
pacHpoCTpaHeHHs U JATHHA TEXHOJIOTHH, TAKUX KaK: LEHHOCTH
BosHbI. [Tonepeunbie My3bIKabHble uHCTpyMenThl, [HAYUYHOTO
U TIPO/IOJIBHBIC BOJIHBI. YIBTpa3ByKOBast HO3HaHI/I5[CDOp
Wnrepdepennms u qudpakuus | JHarHOCTHKA B TEXHUKE U MHPOBATD
MEXaHHYECKHX BOJH. MEIULINHE, paaap,
3Byk. CKOpPOCTB 3ByKa. paguoNpHEMHHIK, TEIEBU30P, [103HaBaTC/IbH
I'pomkoCTb 3ByKa. aHTeHHa, Tenedon, CBU- bIC HHTCPECHI
Beicota Tona. TemOp 3ByKa. neyb; ¥ yCIOBUH UX C yLIéTOM
DIIEKTPOMArHUTHbIC BOJIHBI. 6€30I1aCHOTO IIPIMCHEHHS B HIABHIYAITb
VcinoBust u3iydeHus [PAKTHYECKON KU3HH.
9JIEKTPOMATrHUTHBIX BOJIH. PeleHne pacuéTHBIX U HbIX
B3aumuas opueHTanus Ka4yeCTBEHHBIX 3a7a4 MHTCPECOB,
BekTopoB E, B, v B 0 C OIOPOH Ha U3yYCHHBIE criocobHocTel
9JIEKTPOMArHUTHOMN BOJIHE. 3aKOHBI ¥ 3aKOHOMEPHOCTH,
CBoiicTBa JIEKTPOMATHATHBIX | OMHCHIBAOIINC ’ o
BOJIH: OTPaXXCHHE, pacrpocTpaHeHHe AOCTHIKCHHH.
MIPEJIOMIICHHU €, TIOJIIpU3aLIns, MEXaHUYECKUX K 06.1'[3,[[3.}0]]_[1/1171
I[I/I(?bpaKLIPIH, I/IHTep(I)epeHIII/ISI. QJICKTPOMArHUTHBIX BOJIH. HpeI[CTaBJ'IeHI/I
CKOpOCTb MEKTPOMArHuTHEIX | Vcriosns3oBaHue eM o
BOJIH. HMH(POPMALIMOHHBIX o
IIkasa 37eKTPOMarHUTHBIX TEXHOJIOT Ul JUIs TIOMCKA, COBPEMEHHOUN
BoJH. [IpumeHenune CTPYKTYPUPOBaHMU, HaquOﬁ
3JEKTPOMATHUTHBIX BOJH B MHTEpIpETALNH 1 KapTHHE
TEXHHUKE U OBITY. [peJCTaBIeH:s] HH(pOpMaLUK MIpa
TIpuHLUIIBI paInOCBsA3H U MIPU TIOATOTOBKE COOOLICHUH !
TeneBUACHUS. Pagnonokanus. | 00 HCHOJIb30BaHUU JNOCTHIKECHUAX
DJIeKTPOMarHUTHOE JIEKTPOMArHuTHbIX BoH B (HAYKHU H
3arpsi3sHEHUe OKpY)KAloLIeil | TeXHHKe. TEXHUKH,
Cpezbl. TexHudeckue | YdacTue B IUCKYCCHHU 00
. APT'YMCHTHUPOB
YCTPOMCTBA M HPAKTHYECKOE | 3JICKTPOMArHUTHOM
[PUMEHEHHE:  My3bIKaJbHBIC | 3arps3HCHHH OKPYXKArOIIeH AHHO
HMHCTPYMEHTBHI, CpeJbl. BBIpa)KaIOH.[I/Iﬁ
yIBTpa3ByKOBasi AMarHocTuka | PabGota B rpymmax npu MOHUMAHUE
B TEXHHKE M MEAULIUHE, [UIAHNPOBAHUH, IPOBEACHUU
3HAYCHUS
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pazap,paguonpruéMHHK, U MHTEPIIPETALNH HAYKU B
TEJIEBU30p, aHTCHHA, TENC()OH, | PE3yJIbTATOB OMBITOB U SKU3HU
CBY-nieun QHAIN3E JOMONHUTEIBHBIX o
HCTOYHHUKOB HH(OpManuu mo [POCCHHUCKOI'O
Teme 0011IeCTBA,
obecreyeHuu
cIro
0€30I1aCHOCTH,
T'YMaHHUTapHO
M, COIMaJIbHO
OKOHOMMUYECCK
OM pPa3BUTHUH
Poccum;.

2.3 Ormrtuka (104) I'eomerpuueckas onTuka. | IIpoBeneHne dSKcrepuMeHTa: ]_Ie_]IeBoﬁ https://m.edsoo.ru/
[psmonuneiinoe HabmoaeHne JIMCTIEPCUH OpI/IEHTI/Ip' TUPOIURXM
pacmpocTpaHeHHe ~ CBeTa B | CBETa; H3MEpeHue )
OIHOPOAHOI cpene. TodeuHsli | mMOKasarenss — IPETOMIICHHUS CHHOCTH
HUCTOYHHUK cBeTa. JIyu cBera. CTEKIIa; HCCIIEIOBAHNUE HangOFO
OtpaxkeHHe cBeTa. 3aKOHBI | CBOMCTB  M300pakeHMH B HOSHaHI/IHqDOp
orpaxkeHus ceta. [loctpoeHne | nmMH3aX. MHPOBATH
u3o0paxkeHuit B TwIockoM | OObsAcHeHHE OCHOBHBIX
3epKare. HPUHIUIIOB JeicTBus [I03HaBATCJILH
Ipenomienne cBera. 3akoHbl | Texuudeckux ycrpoiicts u |bIC  HMHTCPCCH]
MPETOMIICHHS CBETA. | TEXHOJIOTHH, TakMX Kak: |o y‘IéTOM
AOCOMIOTHBIN MOKa3aTesb | OYKH, JyIa, V(bomannapar, HIHBHIYaTb
MPETOMIICHHS. IonHoE | MPOEKIMOHHBII armapar,

BHYTpPCHHEE OTpa)KCHHE. | MHKPOCKOII, TEJIECKOII, HbIX
IpenenpHBIl  yron IMOJHOTO | BOJOKOHHAsS ontuka, [MHTEPECOB,
BHYTPEHHEr0 OTPaXEHHSI. IuGpaKkIuonHas — peméTka, |CIT0COOHOCTEN

Hucnepcust cera. CIl0KHBII
cocTaB Georo ceera. Lger.
Cobuparomiue u
PacCenBaOLINE JIMH3BI.

Tonkas

ymH3a.  DokycHoe

paccTrosiHue u OITHYECCKasa

culia TOHKOH JIMH3BI.

IMocrpoenne wn3o0pakeHUH B

COOMpPAKOIIIX u
paccenBaromux TIMH3aX.
dopMyna  TOHKOH  JIMH3BIL
VYBemuenue, JlaBaeMoe
JIMH30H.

Ipenemnst IIPHMEHUMOCTH
TeOMETPUYECKON ONTHKH.
Bonnosas OITHKA.
Wuteppepennus cBeTa.
KorepenTnsle HCTOYHHKH.
VYcnosus HaOJIIOICHUS

MaKCUMYMOB U MHHHMYMOB B

UHTEPHEPEHIHOHHON KapTHHE

or IBYX cHH(A3HBIX
KOI€PEHTHBIX HCTOYHHKOB.

Judpaxuus CBETa.
JlndpaxuuoHHast pemérka.

VYcnoBue HaOJIOEHUS TJIABHBIX

MaKCUMYMOB pu

MOHOXPOMATHIECKOI'0 CBETA HA

IU(PaKIMOHHYIO PEIIETKY.
HOHﬂpI/BaHP[SI CBETa
Texuuueckue

naJiCHU N

MOJSIPOMJ;, W YCIOBUH HX
0€30I1aCHOr0 IPUMEHEHHS B
MPAKTUYECKOM KU3ZHH.
Pemienne pacu€THbBIX 3a1a4 ¢
SIBHO 3aJ]aHHO# (hU3MUYECKON
MOJIENIBIO C HCITOJIb30BAHUEM
oc-

HOBHBIX 3aKOHOB M (OpMyI
TEOMETPUYECKOM OTITHKH.
IocTpoenne u  onmcaHue
U300paXKEeHUs, CO3/1aBaeMOro
MJIOCKHM 3€pKajoM, TOHKOM
JIMH30M.

Pacnio3HaBaHne (GU3NYECKUX
SBJIEHUH B ONBITax |
OKpy>Karoiei JKU3HH!
NpAMOJIMHERHOE
pacrpocTpaHeHue cBera,
OTpakeHHUe,

nHTephepeHnus, Tudpaxmus

NpeNoMIIEHHE,

u Tojiapusanus CB€Ta,
JUCIIEPCHUS CBETA.

AHnanmm3 ONTUYCCKUX
SIBJICHUH C UCIIOJIb30BaHUEM
3aKOHOB! 3aKOH
Hp}[MOHHHeﬁHOI‘O

pacupoCTpaHECHU CB€TAa,
3aKOHBI OTpa)X€HUs CBETA,
3aKOHBI ITPEIIOMIJICHUS CBETA.
Onucanune ONTUYCCKUX

SIBJICHUH C HWCTIOJb30BaHUEM

usruecknx BEJIUYUH:

TOCTWKESHUH.
00718 ]aFOIUIH
MPEICTaBJICHN
eM o
COBPEMEHHOU
Hay4HOU
KapTUHE

MUDa,
TOCTIDKCHUAX
HAYKH 3|
TEXHUKH,
ApTyMEHTHPOB
AHHO
BBIPAYKAOITUI
[MOHUMAaHHE
3HAYCHUS
HAyKH B
PKI3HU
[POCCHIICKOTO
oOIIIeCTBA,
oOecreueHN I
ero
0€30I1aCHOCTH,
TyMaHUTAPHO
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yCTpOﬁCTBa u (oxycnoe  paccrosmue  ® (M, COIIMAJIBHOA

NPaKTHIECKOE ONTHYECKAs CHIIA JIMH3BI SKOHOMMYECK

HpI/IMCHeHI/Ie: OYKH, OM  pa3BUTHH

nyna, poroamnmnapar, Pocenn:

MIPOEKIINOHHBIN

p 1t JACMOHCTPUPY

armapar, ot

MHKPOCKOII, TEIECKOII,

BOJIOKOHHAaA OIITHKA, HABBIKH

I[I/I(bpaI(I_II/IOHHaH KPUTHYECKOTO

pelETKa, IoIsIpou MBIIIICHHU A,
OIIPECACIICHU A
TOCTOBEPHOU
Hay4HOU
UH(pOpMaUN
1 KPUTHUKHY
AHTUHAYYHBIX
[IPCACTaBJICHN
151

Paszmen 3. CrienmnasnpHas TeOpUsi OTHOCHTEIbHOCTH (44)

3.1 CTO (41) I'pannmer npuMenuMocTy | Penrenne KaueCTBEHHBIX HCJICBOﬁ https://m.edsoo.ru/
KJIaCCHYECKOM 3a71a4 ¢ OMopoi Ha opHeHTHp: AOUCOVDK2
MEXaHHKH. IMocTynaTsl | U3y4eHHBIC 3aKOHBI, '
crieuanbHoi 3aKOHOMEPHOCTH u [HEHHOCTH
TeopuM OTHOCHTENBHOCTH: | usuueckne sBnenus no [HAYIHOI'O
HMHBapHaHTHOCTh Teme «OcHoBbl CTO». HOSH&HI/IH(DOP
Moxyist  ckopoctd cBera B | Mcmonb3oBanue MEPOBATh
BaKyyMe, MH(OPMAIIMOHHBIX
TMPUHITAIT OTHOCHUTECIIBHOCTHU TeXHOJ’IOFMﬁ JUISL IIOMCKa, HOSHaBaTeHI)H
OiHILITeHHA. CTPYKTYpPUPOBaHMUS, bIC HHTCPECHI
OTHOCHTEIIEHOCTD HHTEPIIpEeTaLuK ulc yLIéTOM
OJ(HOBPEMEHHOCTH. IPEJICTABIICHHS HIUBHTyaJlb
3aMmeuieHHe  BPEMEHU u | uHpopManun npu
COKpAILCHNE [IMHBL. HOArOTOBKE COOOIICHNUI HbIX
DHeprus u umiyise | o rpanumax npumernmocta [MHTCPECOB,
PEISITHBHUCTCKOI YaCTHI[BI. KJIaCCHYECKOI CIOCOOHOCTEMH
CBsa3p Maccel ¢ 2Hepruedl u | mexaHuku u ocHoBax CTO
HMITYJIbCOM  PEJISITHBHCTCKOM ! o
YaCTUIBI. DHEPIUs TOKOS JIOCTHKECHUU.

o0naaromui
[MPpEaACTaBJICHN
cM 0
COBPEMEHHOU
Hay4qHOU
KapTUHC

MHPa,
JOCTHXKCHUAX
HAayKH U
TEXHUKH,
ApryMEHTHPOB
AHHO
BBIPAKAIOLUI
IIOHNUMAaHUEC
3HA4YCHUA
HayKH B
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KW3HHU

POCCUICKOTO
0011IeCTBA,
obOecreyeHnu
cIro
0€30I1aCHOCTH,
r'YMaHHUTapHO
M, COIIMaJIbHO
OKOHOMHNYECK
OM pPa3BUTHUH
Poccuy,
ACMOHCTPUPY
FOLLIAI
HaBBbIKI
KPUTHYCCKOTO
MBIIIIJICHUS,
OIIPCACIICHUA
JIOCTOBEPHOM
Hay4HOU
UH(pOpMaLUU
)51 KPUTHUKH
AHTHUHAY4YHBIX
[MPEACTAaBJIICHU
151
Pazznen 4. Kanrosas dusuka (154)
4.1 | Onementsl  kBaHTOBOH | PoToHBI. Popmynma Ilmanka | O6BAcHeHHE OCHOBHBIX I_Ie_]]eBoﬁ https://m.edsoo.ru/8
i . WOVAWOR
ontuku (6 1) CBSI3H SHEPTUH MPUHIUIIOB i CTBHS opHeHTHP: 0 QRS»
(GoTOHAa ¢ ero YacTOTOH. | TEXHHYECKUX YCTPOHCTB,
DHeprus u TAaKUX KaK: CHHOCTH
UMIyJbC GoToHa. (porosnement, Qoronaruuk, HAYIHOT'O
OTKpEITHE ¥ HCCIECNOBAaHHE | CONHEYHAs HO3HaHI/I$ICDOp
tdoroaddexra. Oarapes, CBETOLUOL; u MI/Ip OBaTh
Omerter A, I'. CroxneroBa. | ycoBuii HX 0€30macHOro
3akoHsI (oTO- [PUMEHEHHUS p [TO3HABATCIIBH
addexra. VYpaBHeHHE | NPaKTHYECKOW JKU3HU. bIC HHTCPCChI
Olinmrelina s Pemenne paca€THBIX 3a1a4 ¢ |C y‘-IéTOM
dororddexra. «KpacHast | SBHO 3az[aHi10ﬁ VIHHBHTyaTb
rpaHuia» GoTo- ¢du3nueckoil  Momenplo ¢
sddexra. HCTIONIb30BaHUEM HbIX
Hasnenne cera. Onbitel I1. H. | ocHOBHBIX 3aKOHOB n [MHTCPECOB,
Jlebenena. (hopMysT KBaHTOBOM CIIOCOOHOCTEMH
XUMHYECKOE NEHCTBUE CBETA. | ONTUKHU.
Texunuueckue ycrpoiictBa u | Pemenune KAYECTBEHHBIX |’ o
MPAKTUYECKOE  IPUMEHEHME: | 3ajay ¢ ONopoit Ha JOCTHIKCHUM.
¢dotoanement,  GHOTOmATYHK, | H3YUCHHBIC 3aKOHBI, 06naz[a10m1/m
COJIHEYHast Garapest, | 3aKOHOMEPHOCTH KBAaHTOBOIX MpPE/ICTaBJICHH
CBETOIHOL OITHKH. oM o
PacnosnaBanue ¢usnueckux o
SIBJICHUH B yuel- COBPEMCHHOU
HBIX OIIBITAX: HayLIHOI\/JI
(hoToINIeKTpHYECKHIt KapTUHE
ek,
MHPa,
CBETOBOE [JaBJICHHE.
Omnucanne U3Y4CHHBIX JOCTHIKCHUAX
KBaHTOBBIX SIBJICHUI HAayKHN U

48



https://m.edsoo.ru/8

u POLIECCOB ¢ I[TeXHUKH,
HCIIOJIB30BaHUEM apryMEeHTHPOB
usmuecknx
BEJTHYNH: CKOpOCTb AQHHO
SJIEKTPOMATHUTHBIX BOJIH, BbIPpAKAIOIIUH
JUIMHA BOJNHBI M 4acToTa [[[OHHUMAaHUE
CBETa, SHEPrUs H M- SHAYCHUS
mynsc Gorona

HAayKH B
’KH3HHU
[POCCHIICKOTO
oO11eCTBa,
obecreyeHnu
cIro
0€30MacHOCTH,
T'YMaHUTapHO
M, COIIMAJIBHO
DKOHOMHYCCK
OM Pa3BUTUH
Poccuu,
JACMOHCTPHUPY
FOLLIAIA
HaBbIKU
KPUTHYECKOT'O
MBIIIIJICHUA,
OIIPCACICHUA
TOCTOBEPHOU
HayqYHOU
uH(pOopMaLun
)41 KPHUTHUKH
AHTHHAYYHBIX
[MPCACTaBJICHU
151
4.2 Crpoenue aToma Mogens atoma Tomcona. | IIpoBeneHue SKcCIepUMeEHTa: HeHeBOﬁ https://m.edsoo.ru/
i . HSBEAOOEA
(44) Onbitel  Peszepdopna  mo | HabmoneHne — IMHEHYaToOro OpHeHTH:
PpaccestHUI0 0-9aCTHI[. | CHEKTpa.
Ilnanerapuast mMomens atoma. | OObsicHeHue ocopmsix [LEHHOCTH
TMocTynaTsl Bopa. | NIpUHIMIIOB neiicteus [HAYUYHOI'O
WsnydeHne W MHOTJIOLICHHE | TEXHUYCCKHX YCTPOICTB, HO3HaHI/I$I(DOp
(GOTOHOB IIPH MEPEXOE aTOMa | TAKHX  KakK: CHQKTpOCKOHu, MEpPOBAThH
C O/IHOTO YPOBHS SHEPTHM Ha | Jasep, KBaHTOBBIH
Ipyroil. Buabl  CHEKTPOB. | KOMIBIOTED, [T03HaBATCIILH
Cnektp  ypoBHedl  oHepruu | M ycnosuit ux Oesomactoro (bIC HHTCPCCHI
aToMa BOIOPOJA. TIPHUMEHCHHS C y‘léTOM
BonHoBbIe cBoiicTBa '-IaCT]/ILI. B MPAKTHYECKOI KH3HH. HIHBHIYaTb
Bounbt ne Bpoiins. | Pemenne Ka4eCTBEHHBIX
KopmnyckynsipHo-BoIHOBOK 3a1a4 ¢ omopoi na [HPIX
JyaJu3M. N3yYeHHBIE saxonsl, [MHTEPECOB,
CIHOHTQHHOE U BBIHY)KACHHOE | 3aKOHOMEPHOCTH 1 [CIIOCOOHOCTEN
U3Jly4eHHe. Texuuueckue | Gu3nYecKue SBICHUS IO
yCTpolicTBa ¥ TpakTHyeckoe | TeMe «CTpoeHHe aToMa». ! o
[PUMEHEHHe:  CIIeKTpalbHbli | Pacro3HaBanue (u3nyeckux JOCTHKCHUMU.
aHaim3 (CHEKTPOCKOI), Jia3ep, | SBJICHUH B y4eOHBIX OIBITAX: 061121,[[3}011_[1/1171
KBAHTOBBIN KOMIIBIOTED BO3HUKHOBECHHE MpeICTaBICHN
JIMHENYaTOro CIEKTpa. eM o
Anams KBAaHTOBBIX o
COBPECMCHHOU
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TIpO1IECCOB u SIBJICHUT
C UCIIOJIb30BaAHHUEM

noctynatoB bopa

Hay4HOU
KapTUHE

MUpa,
TOCTHXKEHUSX
HayK{ 7|
TEXHHUKH,
ApryMEHTHUPOB
AQHHO
BBIPAYKAOITUN
MOHUMAHUE
3HAYCHUS
HAYKH B
PKU3HU
[POCCHIICKOTO
o01ecTBa,
obOecreyeHnn
ero
0€30MaCHOCTH,
C'yMaHUTapHO
M, COLIMAJIBHOA
SKOHOMUYECK
OM Pa3BUTHH
Poccun;
IEMOHCTPUPY
FOLLIAI

HAaBBIKH
KPUTUYECKOTO
MBITIICHUS,
OTpeIeIIEHUs
TOCTOBEPHOM
Hay4HOU
uH(pOpMaUn
151 KPUTHKH
AHTUHAYYHBIX
[peICTaBICHU

v

141

4.3

Atomuoe sipo (5 9)

DKCIepUMEHTHI,
JIOKa3bIBAOIINE
sapa.
PaZgnOaKTHBHOCTH.

CII0)KHOCTh
CTPOCHUS OTKpbITHE

OnbIThI
Pezepdopna mo ompernenenuro
cocTaBa PannoaKTHBHOTO
usny4yenus. CoiictBa anbda-,
Oera-, raMmMa-u3-
JIy-4€HHsL. Bmusnue
paanoOaKTUBHOCTH Ha )XUBbBIC
OpraHU3MBL.
OTkpbITHE MIPOTOHA u
HeliTpona. HykiionHas monens
aapa

MBaneHko.

I'eiizenbepra—

3apsig sanapa. MaccoBoe 4UCIIO
aapa. H3o-

[poBefeHne  y4EHMYECKOTO
SKCIIEPUMEHTA:
HCCIIEIOBAaHNE TPEKOB
YaCTHIL (mo

tdororpadusm).

TOTOBBIM
OO0bsacHEHNE OCHOBHBIX
TIPUHIUIIOB JecTBus
TEXHUYECKUX YCTPOKCTB,

TaKHUX KaK: JIO3UMETD,
Kamepa BuibcoHa, sepHblii
peaktop, atomHas OomOa; u
ycinoBui ux
0€30I1aCHOr0 IPUMCHEHHS B
MPaKTHIECKOU KHU3HH.

Penrenne Ka4eCTBEHHBIX
3ajad ¢ omopoil  Ha

NU3Y4YC€HHBIC 3aKOHBI,

https://m.edsoo.ru/9

[leneBoii
OpPHEHTHP:
['pasxkaaHckoe
BOCIIUTAHHE
0CO3HAHHO
BBIPAYKAIOITUN
CBOIO
[POCCUICKYIO
TPaKIaHCKYIO
MPUHAJIC)KHO
CTh
(MIEHTUYHOCT
b) B
MOJUKYIBTYP

/MCIDZXQ
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TOIIBL.
Anbda-pacniaa. DIeKTpOHHbIN
U TIO3UTPOHHBI OeTa-pacman.
T'amma-n3mydenue. 3akoH
PaIMoaKTHBHOIO pacraja.
OHeprus CBsA3H HYKJIOHOB B
aape. Snepusie cuibl. Jledekt
Macchl Spa.

Snepuble peakuuu. Jlenenue u
CHHTe3 sziep.

S nepHbiit peaxTop.
TepmosiiepHblit CHHTE3.
IIpoGneMbl M  IEPCHEKTUBLI
sJIepHOI SHEPreTUKU.
OKonoruueckue aCIIEKThI
SZIEPHON SHEPreTHKH.

OnemMeHTapHbIE YaCTHULBL.

OTKpBITHE TO3UTPOHA.
MeTtonst HaOJIOICHUS u
perucTpanuy  3JIEMEHTapHBIX
YaCTHII.

OyHIaMeHTaJIbHbIC
B3aumoneiictus.  EqmHCTBO
(u3MYecKO KapTUHBI MHpa.
Texunuueckue ycTpoicTBa U
MPAaKTUYECKOE  IPUMEHEHHE:
JI03UMeTp, Kamepa Buibcona,
SIICPHBIIL  peakTop, aTOMHas

6omba

3aKOHOMEPHOCTHU n

¢busnueckue  SBIEGHHA 110
TeMe KATOMHOE SAPO».

Pacnio3naBaHue (GU3NYECKHX

SIBJICHHH B y4eOHBIX ONBITaX
W B OKDYXAalOIIEH XM3HU!
€CTECTBEHHAas u
HCKYCCTBEHHas
PaaOaKTUBHOCTb.
Onucanue M3y4EHHBIX
KBAaHTOBBIX SIBJICHU I u
MPOLIECCOB c
UCIIOJIb30BAHUEM
¢u3nUeckux BEJIMYUH:
epuos noJypaciana,
SHEPrus CBA3M  ATOMHBIX
saep.

Amnamus IIPOLIECCOB u
SIBIGHUH C HCIONb30BaHHEM
3aKOHOB M IOCTYJIATOB:
3aKOH COXpaHEHHs
JJIEKTPUYECKOT O 3apsania,
3aKOH COXpaHEHHs
MaccoBOro YyHCa,
noctynatel  bopa,  3akoH
PagvoOaKTUBHOIO pacnaja.
Hcnons3oBanue
HH(POPMAITHOHHBIX
TEXHOJIOTHMH U1 TOMCKa,
CTPYKTYPHPOBAHUS,
HHTEpIpeTalun u

MpeCTaBICHHs HH(POPMALIUK
MIpU MOJTOTOBKE COOOLICHUI
0 NPUMCHEHHH  3aKOHOB
KBaHTOBOM (usuku B
TEXHUKE ¥  TEXHOJIOTHSX,
IKOJIOTHYECKUX aCIIeKTax

SIIePHON SHEePreTHKH

HOM,
MHOTOHAILMOH
AJIEHOM H
MHOTOKOH(EC
CHOHAJILHOM
pOCCUIICKOM
oO1iecTse, B
MHUPOBOM
COOOIIIECTBE;
CO3HAFOITHI
CBOC

¢ IMHCTBO v
HapOoJIOM
Poccnm  Kax
HCTOYHHUKOM
BJIACTH 3|
CyOBEKTOM
ThICSYEIICTHEH
POCCUICKOM
roCyJIapCTBEH
HOCTHU
DKO0JIOTrHYECK
oe
BOCIMTAHHUE]]
EMOHCTPHPYIO
1809051 B
[MOBEICHUU
chopMUpoBaH
HOCTb
KOJIOTHYECKO
1 KyJbTYpBI
Ha OCHOBG
[MOHUMAaHHS
BIIMSHUSA
COILIMAIBLHO-
PKOHOMHYECK
X TPOIECCOB
Ha MPUPOLY, B
TOM YHCJIE HAa
r7100aJbHOM
YPOBHE,
OTBETCTBEHHO
CTh 34
IeNCTBHS B
[IPUPOIHON
cpene;
BBIPAYKAIOIUN
JIeITEIILHOE
HEIpUsTHE
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elCTBUMH,
TPUHOCSIIINX
Bpe
pUpo/ie;
MPUMEHSIFOIIH
151 3HAHUS]
€CTECTBEHHBIX
U COLMAIbHBIX
HayK TUTS]
Pa3yMHOTO,
OEpEKITUBOTO
MPUPOIOTIONH3
OBaHUS B
OBITY,
0OIIIECTBEHHO
M
[IPOCTPAHCTBE;
UMCIOIUN U
Pa3BUBAOLLIMI
OTIBIT
PKOJIOTMUECKU
HaIpPaBJICHHO
i,
PUPOI00XPa
HHOM,
pecypcocoepe
rarolein

e TeTbHOCTH,
Y4aCTB YOI
B ero
npruoOpeTeHn
12§ JIPYTUMH
TTFOJIbMH.

Paszpen 5. DneMeHTHI aCTPOHOMEH U acTpodu3uKH (74)

5.1

DeMeHThI
actpoduzuku

(79)

OTanbl pa3BUTHS aCTPOHOMHH.
IIpuxnannoe u
MHPOBO33PEHYECKOE 3HAYECHHE
ACTPOHOMHUH.

Bun 3BE3IHOTO Heba.

Co3Be3ausi, sApkue  3BE3JBI,

IIJIAHETHI, HUX BUJAHUMOC
JIBUXKEHUE.
Conneunast  cucrema.CouHIe.
CosHeuHast aKTHBHOCTb.
Hcrounnk sueprun ConHua u
3BE311. 3BE3IBI, UX OCHOBHBIC
XapakTepucTuku. Jluarpamma
«CTIEKTpaJbHBIA  Kilacc  —

CBETHUMOCTB». 3BE3/bI TJIABHOU

IToaroroBka COOOIIEHHI O
MeToax MOJTyYEeHHS
HayYYHBIX aCTPOHOMUYECKHX
3HAHUMH, OTKPBITHUAX B
COBPEMEHHOM aCTPOHOMMH.
Breinonnenue 3aJIaHMI,
HPOBEPSIOLIUX BJIaJICHHE
OCHOBOIOJIaralO MU
aCTPOHOMHYECKUMHU
MOHSATHSMH, TTO3BOJIIOIIMMU
XapaKTepHU30BaTh IIPOLECCHI,
MPOUCXOAsLINE B 3BE3/IAX, B
3BE3MHBIX  CHCTEMax, B
cpene;
HeOECHBIX Tell,

MEXTaIaK THYCCKOU

JBUKCHUEC

https://m.edsoo.ru/3

[leneBoii
OpUEHTHp:
['paxkpaHckoe
BOCIMTAHHE
0CO3HAHHO
BBIPAYKAKOITUN
CBOIO
[POCCUICKYIO
rpa)X1aHCKYIO
[MPUHAIIICKHO
CTb
(MIEHTUYHOCT

EODG6KXI9
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TOCJIEIOBATCIIBHOCTH.
3aBHCUMOCTh «macca —
CBETUMOCTB» I 3BE3 T

TJIaBHOW MOCIIEIOBATEIbHOCTH.
Buytpennee ctpoenue 3BE3I.
CoBpeMeHHbIE TIPECTaBICHUS
o TIPOHUCXOXKICHUI u
spomonnn  ConHia U 3BE3..
Dranbl KU3HH 3BE3NT.

Mneunsiii  Ilyte — Hama
["anakTHKa.
Ilonoxenne W JBUKEHHE

Connma B Tamaktuke. Twumbl
rajakTikK. PajguorajsakTukd ¥

kBazappl. UEpHble ABIPH B
Spax rajJakTuk.

Bcenennast. Pacmmpenue
Bcenennoii.

3akon XaO6ma. Pas6eranue
rajakTHK.

Teopus bonbmoro B3pbIBa.

PenmukroBoe NU3IIy4CHHUEC.

CTPYKTypa
Bceenennoii. Mertaranaktika.

Macurrabuas

Hepeménnsie mpoOJIeMbl

aCTPOHOMHH

9BOJIOLHIO 3BE3 u
Bcenennoii.

IpoBenenne  HabmoaeHUI
HEBOOPYKEHHBIM TJIa30M C
HCHOJIb30BaHHEM
KOMITBIOTEPHBIX
TIPUTOKEHUH IS
onpeseneHust THIOJIOXKEHHS]
HEOECHBIX ~ OOBEKTOB  Ha
KOHKPETHYIO Jaty:
OCHOBHBbIC CO3BE3 AU
CeBepHOro rmoiymapus |

SPKHE 3BE3/IBI.

IIpoBenenne HaOmogeHHN B
Teneckon  JIyHbl, IIaHer,
Mineunoro ITyru. Yuactue B
JIUCKYCCHM O HEpELIEHHbIX

pobIeMax acTpOHOMHHU

b) B
MOJUKYJIBTYP
HOM,
MHOTOHALIMOH
AJIbHOM Y
MHOTOKOH(EC
CHOHAJIBHOM
[POCCHIICKOM
oO1miecTse, B
MHUPOBOM
COOOIIIECTBE;
CO3HAIOIIHI
CBOE
EIUHCTBO @
HapoJIOM
Poccun  kax
MCTOYHUKOM
BIIACTHU u
CyOBEKTOM
THICAYEIICTHEN
pOCCUICKOU
rOCyIapCTBEH
HOCTHU
[lesneBoii
OpPHEHTHP:
DKOJIOTHYeCK
oe
BOCIIMTAHUET
EMOHCTPHUPYIO
1085478 B
MOBEJICHUU
copMHUpOBaH
HOCTh
HKOJIOTUYECKO
1 KYJIbTYpBI
Ha OCHOBE
MOHUMAaHHUS
BIIASTHUS
COLMAIBbHO-
SKOHOMUYECK
X TPOLIECCOB
Ha IIPUPOY, B
TOM YHCIIEe Ha|

r7100aJIEHOM
YPOBHE,
OTBECTCTBEHHO
CTb 33
el CcTBUS B
[IPUPOIHON
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cpene;
BBIPAYKAIOLIUI
nesaTelIbHOS
HETPUSATHC
eNCTBUMH,
MTPUHOCSIITNX
BpeI
MPUPOJIE;
TPUMCHSIFOIIIH
174 3HAHMUS]
€CTECTBEHHBIX
U COIUATBHBIX|
HaYK JUIS
pa3yMHOTO,
OEepEeKIMBOTO
[PUPOJIOTIONH3
OBaHUS B
OBITY,
0OIIICCTBEHHO
M
MPOCTPAHCTBE;
UMECIONUNA U
Pa3BUBAIOIIMI
OITBIT
PKOJIOTHYSCKU
HaIPaBJICHHO
i,
MPUPOI00Xpa
HHOM,
pecypcocoepe
rarouiei
IeATeIbHOCTH,
Y4aCTBYIOIIMI
B ero
npruoOpeTeHn
151 JIPYTUMH
JTFOIbMU.

O0o0marniee NOBTOpeHNE

(44)

6.1

O6o6maromee
noBropenue (4 u)

O6o0uieHne u
CHCTeMaTH3alMsl  COJICPKAHHS
paszzenoB kypca «MexaHHKa»,
«MouekysspHas  ¢u3nKa H

TEPMOIMHAMUKAY,
«DJEeKTpOoIHAMUKAY,
«Koiebanust 1 BOJIHBI»,
«OCHOBBI  cHIEIMAIBLHOM
TEOpUHU
OTHOCUTEJILHOCTH,

VyacTHe B JHMCKyCCHH O

ponu GU3MKK U aCTPOHOMHUU
chepax
JIeSITeIIbHOCTH YelIOBEKa.

B pa3InIHBIX

ITonrotoBka cooOmEeHUH O
MecTe (U3MYECKON KapTHHBL
MHpa B psIy COBPEMEHHBIX
MIPEICTABICHUI O IIPUPOJIE.

Brinosnnenue y4EeOHBIX

3a/laHui,

Pa3BuBaTh Hay4HYIO|
ITI0003HATEILHOCTD,
MHTEpPEC K

M CCIIENI0BATENIbCKOM

IEATCIIBHOCTH.

LleneBoil  opueHTHP:
LICHHOCTH Hay4HOTQ
O3HAHHS

https://m.edsoo.ru/
02JEGZCIM
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«KBaHTOBast  (usmKa»,
«DIEMEHTHI
ACTPOHOMHH u
acTpoU3UKI». Poms
(hM3UKK U aCTPOHOMHUH B
3KOHOMUYECKOH,
TEXHOJIOTMYECKOH,
COLIMAJILHOU u
ATHYECKOU cepax

JEATENBHOCTH YENIOBEKa,
poiib 1 MecTo (pH3MKH U
acCTPOHOMHUH

B COBPEMEHHON Hay4HOM
KapTHHE MHpa, 3HaYeHUE

JIEMOHCTPUPYIOIIHX
OCBOEHHE OCHOBHBIX
TIOHSATHH, (usryecKux
BEIMYHH M 3aKOHOB Kypca

¢usuku 10—11 knaccos

OIICATENIbHOMH,
CHCTEMaTU3UPYIOLIEH,
OOBSCHUTEITLHOM "
TIPOTHOCTHY €CKOH
¢GyHKIMH  pU3HYECKOH
TEOpHH, poItb
¢usmueckol Teopun B
(hopmupoBaHUT
TIpeICTaBICHUNA
0 (U3MIECKOl KapTHHE
MHpa, MECTO
(u3ngeckoil  KapTHHBI
MHpa
B o0rmiem pany
COBPEMEHHBIX
€CTECTBEHHO-HaYUHBIX
MpeACTaBICHUI 0
pupoze

Peseps 3 u. https://m.edsoo.ru/

O2JEGZCIM

@®opMbl OpraHu3aliy y4eOHbBIX 3aHSATUH. YpOK, SKCKYpCHsl, TPEHUHI, NPOEKTHas padora,

Oecena, urpa, naboparoprass ~ pabora, JTICKYCCH, OH-TIAWH  KOHCYJBTAIUA,
camMocCTosTeNbHAs paboTa, MacTepcKast.
IHoypouHoe ni1aHMpoBaHue
10 KJTIACC
No KosmuyecTBO Yyacos JlaTa DJIeKTPOHHbIE
u OBbIC
o/ Tema ypoka KouTpoan IpaxTieckue uzyye | uudp
Bcero HEIE HUSE o0pa3oBaTebHbIE
1 padoThI
padoThI pecypchbl
®du3uKa — HayKa o
npupoje. Hayunsie
1 MI;TE fl nozﬁ};m 1 https://m.edsoo.ru/YX
g GQSPM1P
OKPYKaIOIEeTO
Mupa
Ponw u Mecto
5 KN B 1 https://m.edsoo.ru/8H
SXWFFVO
dbopmupoBaHUU
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COBPEMEHHOMN
Hay4YHOU KapTHUHBI
MHpa, B
MPaKTUYECKOUN
JIeATEIbHOCTH
Jonei

MexaHndeckoe
JIBYDKEHUE.,
OTHOCUTETBHOCTH
MEXaHHYECKOTO
JIBAYKEHUS.
[Tepememnienue,
CKOpOCTb,
YCKOpEHHUE

https://m.edsoo.ru/RS
OAQVS5ZX

PaBHOMepHOE
IIPSIMOJIMHEWHOE
JBUJKCHUE

https://m.edsoo.ru/L8I
PY2JEZ

PaBHOyCKOpEHHOE
MPSIMOJIMHEMHOE
JIBUKEHHE

https://m.edsoo.ru/M
DIDKJOUB

CBoOogHOE
najeHue.
Yckopenue
CBOOOIHOTO
aICHUs

https://m.edsoo.ru/M
XPLZIX8J

KpuBosmHeiinoe
JIBUYKEHHE.
JBuxeHnne
MaTepHaIbHOU
TOYKH 110
OKPYKHOCTHU

https://m.edsoo.ru/TF
LJ2C4DN

[TpuHnun
OTHOCHUTEIBHOCTH
I'anunes.
Nuepunansubie
CHCTEMBI OTCYETA.
[TepBblii 3aK0H
Hrrorona

https://m.edsoo.ru/J6
QY7N3WN

Macca Tena. Cuna.
[Tpunun

CYNEPIO3UIUN CUJL.

Bropoii 3akoH
Herorona s

MaTepUaIbHOU
TOYKHU

https://m.edsoo.ru/BV
TNWTAOH

10

Tperuii 3aKk0H
Hrrotona gis

https://m.edsoo.ru/JY
L414UAN
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MaTCpHaJIbHBIX
TOYCK

11

3aKOH BCEMHPHOTO
TaroTenus. Cuna
TskecTH. [lepBas
KOCMHYECKas
CKOpPOCTh

https://m.edsoo.ru/D1
3D593MU

12

Cuna ynpyrocTu.
3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RI
LVEXEQD

13

Cuna tpeHus.
Koapduument
Tpenus. Cuiia
COTIPOTHBIICHUS
IpU JIBWKEHUH
TeJNa B )KUIKOCTU
WY Ta3e

https://m.edsoo.ru/UZ
BUPCM5M

14

[loctynarenbHoe u
BpauaTesbHOE
JIIBMOKCHHE
a0COJIIOTHO
TBEPJOTO Tena.
MOMEHT CHIIBI.
IIneyo cuniml.
VYenoBus
paBHOBECHS
TBEPAOIO Tena

https://m.edsoo.ru/ID
0AU40TS

15

Nmiynse
MaTepHaIbHOU
TOYKH, CUCTEMBI
MaTepHaIbHbIX
Toyek. miyibse
CHIIBL. 3aKOH
COXpaHEHUs
MMITYJIbCA.
PeakTuBHoe
JIBMOKCHUE

https://m.edsoo.ru/M5
JOTKNWC

16

PaboTa u
MOIITHOCTH CHJIBI.
Kunernueckas
SHEPTUS
MaTepUaIbHONW
touku. Teopema 06
W3MEHCHUU
KHHETHYECKOM
SHEPruu

https://m.edsoo.ru/J1
V59L28B

17

IHoTrenmuansHas

https://m.edsoo.ru/RN
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SHEPTrHUs.
IToTrenmuanpHas
SHEPrus ynpyro
nedopMupoBaHHOM
MPY>KUHBI.
IToTennuanpuas
SHEprus Tesa
BOJIH3U
MOBEPXHOCTH
3emin

EXIW4KF

18

ITorenmmanbpHBIE 1
HEIOTEHIMaIbLHBIE
cunbl. CBs3b
paboTHI
HEIOTEHIIUAILHBIX
CHJI C U3BMEHEHHEM
MEXaHUYECKOM
SHEPTUU CUCTEMBI
Ten. 3aKoH
COXpaHECHUS
MeXaHHYECKOU
SHEPruu

https://m.edsoo.ru/DA
3QVTOXQ

19

JlabGopaTopHas
paborta
«HccnemoBanue
CBSI3U PaOOTHI CHIIBI
C UBMEHEHUEM
MEXaHUYECKO U
SHEPTUU TeJa Ha
npumepe
pacTsiKeHUs
PE3MHOBOIO JKI'yTa»

https://m.edsoo.ru/W1
R4R88UG

20

KoHnTponbsHas
paboTta mo Teme
«Kunemaruka.
Junamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LN
M6EK6BYY

21

OcHOBHEIC
ITOJIOKECHUS
MOJIEKYJISIPHO-
KHHETUYECKOM
TEOPHH.
bpoyHoBckoe
JIBH)KEHHE.

Hubdy3us

https://m.edsoo.ru/OE
YoVYU2B

22

Xapakrep

https://m.edsoo.ru/AU
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JBUKCHUS U
B3aMMOJICHCTBHUSI
YaCTHII BEIIECTBA.
Mopaenu cTpoeHus
ra3oB, JKHJIKOCTEH
1 TBEPJIBIX TEI

V27ZDR3X

23

Macca mosexyi.
KommuaectBo
BEIIEeCTBA.
ITocTosunas
ABoraapo

https://m.edsoo.ru/FL
1BAOD13

24

Temnnosoe
paBHOBECHE.
Temneparypa u eé
u3mepenue. [llkana
TEMIIEPATYP
Lenbcus

https://m.edsoo.ru/\W
PNY6QAS8Z

25

WneanwvHbIi ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/UK
JFVSBZO

26

AOcomroTHas
TeMrepaTypa Kak
Mepa cpeHen
KUHETHYICCKOM
SHEPTUH JIBIKCHUS
MOJICKYJI.
YpaBHeHue
MenpeneeBa-
Knaneitpona

https://m.edsoo.ru/BX
UDVDG2F

27

3akoH JlanbTOHA.
I"a30BEIE 3aKOHEI

https://m.edsoo.ru/Y3
WB6613A

28

JlaGopatopHas
pabota
«Hccnenosanue
3aBUCHMOCTH
MEXIY
napaMeTpamu
COCTOSTHUS
Pa3peKEHHOTO
raza»

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

29

N3omporieccel B
UJICaJIbHOM rase u
uX rpaduyueckoe
IIPEJCTaBICHUE

https://m.edsoo.ru/0Z
J3KZNJ5

30

BuyTrpeHnHss
JHEPrus
TEPMOJUHAMUYECKO

https://m.edso0.ru/9J
QITVXI8
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W CUCTEMBI U
CIIOCOOBI €&
H3MEHEHUS.
KomnuectBo
TEIJIOTHI U paboTa.
Buytpennsis
SHEPrUs
0JIHOATOMHOTIO
HJIeaJIbHOTO T'a3a

31 Bunsr https://m.edsoo0.ru/36J
TeTUIonEepEIaun JI20W9
VnenpHas
TENJI0EMKOCTh
BEIIIeCTBA.

32 KommuecTBo https://m.edsoo.ru/5K
TEIUIOTHI IIPA 3Y4H86L
TerJIonepeaaye.

AnabaTHBIN
rpouecc
[TepBblii 3aK0H

33 | TEPMOIMHAMHKH M https://m.edsoo.ru/2H
€ro NpUMEHEHHE K 06R3GA8
n3ompolieccaM
Heob6patumocth

34 npouecc01]3313 . https://m.edsoo.ru/S8
npupoje. Bropoit 5L WDFETS
3aK0H =0
TEPMOJUHAMUKH
I o

35 gﬁﬂmn HeHClem https://m.edsoo.ru/DL
u KII/] TeruoBoi CDEAAUC
MaIllHHBI

36 [Mukn Kapno u ero https://m.edsoo.ru/4X
KITA PSAOVTM

37 SKOg orHecKme https://m.edsoo.ru/P0
MpOOIEMBbI 77MYM8I
TETIOPHEPTreTUKHU
O06o0maromuii

38 yi/(I)K https://m.edsoo.ru/9E
«MonekynsipHas KZODDWP
¢dusrka. OCHOBBI -
TEPMOJUHAMUKI»

KoHTtposbHas
aboTa 1o TeMe
39 EMOJIGK SDHAs https://m.edsoo0.ru/RC
YyJsp ARYE6ZX
¢uznka. OCHOBBI
TEPMOJUHAMUKI»
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40

[Tapoo6pazoBanue
Y KOHJIEHCALU.
Hcnapenue u
KHUIICHHE

https://m.edsoo.ru/X4
80Q078EE

41

AOcoroTHaAs U
OTHOCHUTEJIbHAS
BJIIAYXKHOCTH

BO3/1yXa.
Hacelmennsiit nap

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

42

TBépnoe Teno.
Kpucrammueckune
u amop(dHBIe Tena.
AHunzoTtponus
CBOMCTB
KPHUCTAJLIOB.
Kunkue
KPHUCTAJLIBI.
CoBpemMeHHbIE
MaTepHabl

https://m.edsoo.ru/JX
FWLMZNK

43

IInaBnenue u
KpUCTaJUIU3ALIHS.
VYV nenpHas TemwioTa
ILIABJICHMS.
CyOnumarnus

https://m.edsoo.ru/OX
117G6MR

44

YpaBHeHue
TEIUIOBOTO OalaHca

https://m.edsoo.ru/0l
UXGNZ211

45

DneKTpu3aIys Tel.
DNeKTpUYeCKUid
3apsa. JlBa Buna
AIIEKTPUIECKHUX
3aps10B

https://m.edsoo.ru/QJ
2S7WSBM

46

[IpoBOo1HMKH,
JURJIEKTPUKHU U
MOJIYITPOBOJIHUKH.
3aKOH COXpaHEHHUs
AIEKTPUYECKOTO
3apsa

https://m.edsoo.ru/F3
YVPQUYH

47

Bs3aumoneiictBue
3apsA0B. 3aKOH
Kynona. Touyeunbrit
AIEKTPUYECKUI

3apsiz

https://m.edsoo.ru/5U
3BUOTHH

48

Hanpsx€HHOCTh
AIEKTPUUYECKOTO
nonst. [IpuHoun
CYNEPIO3ULIUU
AEKTPUYECKUX

https://m.edsoo.ru/9l
KAWD2V6
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noneu. Jlnnun
HapsKEHHOCTU

49

PaboTa cmin
AIEKTPOCTATUYECKO
ro IMoJjs.
IMToTennuai.
PasHocTh
MOTEHIINAJIOB

https://m.edsoo.ru/VO
PD9ASLF

50

[IpoBoHMKY 1
JTUDJIIEKTPUKH B
JIIEKTPOCTATUYECKO
M IIOJIE.
Jwusnexkrpuueckas
IIPOHUIIAEMOCTD

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

o1

DNEKTPOEMKOCTb.
Kounnencarop

https://m.edsoo.ru/B1
UPRD52W

52

DNEeKTPOEMKOCTh
TUIOCKOTO
KOHJICHCATOpA.
DHeprus
3apsHKEHHOTO
KOHZIeHCaTopa

https://m.edsoo.ru/XP
UKP82V8

53

JlaGopatopHas
pabora
"Usmepenue
ANEKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PB
GMA4F845

54

[Tpuniun gencTBus
U TIpUMEHEHUE
KOHJIEHCATOPOB,
KOIHUPOBAIBHOTO
amnmapara,
CTPYHHOTO
MIpUHTEpA.
DIIEKTPOCTaTHYECK
as 3aluTa.
3azemJiicHIE
AIEKTPONIPUOOPOB

https://m.edsoo.ru/H3
QI9PNHYY

55

DIIEKTPUYECKUI
TOK, YCIIOBUS €T0
CYIIIECTBOBAHUSI.
IToCcTOSTHHBIN TOK.
Cuna Toxa.
Hampsixenne.
ConpoTHUBICHHE.
3axon Oma Jjis
ydacTka 1enu

https://m.edsoo.ru/D6
Y72A4B7
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56

[TocnenoBarenbHOE
, TapaJuIeTbHOE,
CMEIIaHHOE
COoeIMHeHUe
MIPOBOJHUKOB.
JlaGopaTopHas
paborta «3ydyeHue
CMEIIaHHOTO
COCTMHEHUS
PE3UCTOPOB»

0.5

https://m.edsoo.ru/SL
KT3UPUR

57

PaboTa u
MOIIIHOCTD
ANEKTPUUECKOTO
TOKa. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/LE
5HA2A3M

58

3akoun Oma g
MOJIHOM
(3aMKHYTO)
NIEKTPUYECKOU
uenu. Kopotkoe
3aMBbIKaHUeE.
JlaGopaTtopHas
paborta
«M3mepenne DJ1C
HMCTOYHHUKA TOKA U
€ro BHYTPEHHETO
COTNIPOTHUBIICHUS»

0.5

https://m.edsoo.ru/YN
5BF7PBS

59

PesepBHBIil ypOK.
KonrtponbHas
paboTa 1o Teme
"JneKTpoauHaMuUKa
" | Beepoccuiickas
IPOBEPOYHAs
pabota

https://m.edsoo.ru/MF
MG6EIESX

60

O06o001aron i
YpOK
«DNEeKTPOIUHAMUK
a» [ Bcepoccuiickas
MIPOBEPOYHAs
paborta

https://m.edsoo.ru/P8
6MDYO07H

61

DneKkTpoHHas
IIPOBOJIMMOCTh
TBEPABIXMETAILIOB.
3aBUCUMOCTh
COIIPOTUBIICHHUS
METaJUIOB OT
TEMIIEPATypPHI.

https://m.edsoo.ru/W
MNNBQL9H
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CBepXIpoBOAMMOC
Th

62

DNeKTpUYeCKUid
TOK B BaKyyMe.
CaoiicTBa
AIIEKTPOHHBIX
My4YKOB

https://m.edsoo.ru/4C
CYCJ785

63

[TonynpoBoaHUKH,
WX COOCTBEHHAs 1
pUMecHast
MIPOBOIUMOCTb.
CsoiicTBa p—Nn-
nepexona.
[TonynpoBOAHUKOB
b€ TIPUOOPHI

https://m.edsoo.ru/S5
5A1DQUR

64

DneKTpu4eCcKuii
TOK B pacTBOpax u
pacriaBax
AIIEKTPOJIUTOB.
DIEeKTPOIUTUYECKA
s TUCCOLIUALIHSI.
DJEKTPOJIHN3

https://m.edsoo.ru/QU
0QUWVI1

65

ONEKTPUYECKHUI
TOK B rasax.
CamocTosATeNnbHbIN
u
HECAMOCTOSTEIbHBI
1 paspsa. MoJsiaus.
[Tmazma

https://m.edsoo.ru/2V
X2KLFQA

66

DIIEKTPUYECKUE
npubopsl U
YCTPOMCTBA U UX
MIPAKTHYECKOE
MpUMEHEHHUE.
[TpaBuna TeXHUKH
0€301acCHOCTH

https://m.edsoo.ru/KJ
A02KUP5

67

KonTposnbnas
pabora 1o Teme
«DNEKTpOCTaTHKA.
[TocTostHHBIH
ANEKTPUUECKUI
TOK. Toku B
Pa3IUYHBIX
cpemax»

https://m.edsoo.ru/PA
5KIGWP4

68

PesepBHBIl ypOK.
O6o06marommii
ypok 1o Temam 10

https://m.edsoo.ru/HL
0AT6SNU
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‘ Kj1acca

OBIIEE
KOJIMYECTBO
YACOB IIO 68 > 4
I[TPOI'PAMME
11 KJIACC
KosmuecTBo yacos Hara DJIEKTPOHHBIE
e KonTpoan H3y4YeHUus | pudpoBbIe
n/ | Tema ypoka IMpakTHyeck 6
- Bcero | HbIe He paGoTI oOpa3oBareJib
padoThI Hble pecypchbl
ITocTosiHHBIE
MarHuThl ¥ X
B3aUMO/ICICTBUE.
11\3/16aKrTHOy;THoe Houe. https://m.edsoo
1 . 1 .r'u/4ADMOYIIN
MarHUTHOM 6
UHIYKIIHH.
BI07030%0%
MarHUTHOM
WHIYKITUU
MarauTtHoe 1oJje
MIPOBOIHHKA C
TOKOM. OIBIT https://m.edsoo
2 Opcrena. 1 TU/1L5CTATF
BzaumoneiictBue X
MIPOBOJIHHUKOB C
TOKOM
JlaGopatopHas
pabora
«Wzyuenne https://m.edsoo
3 1 1 JTU/HGHXLNL
MarHUTHOTO TIOJIS R7
KaTYIIKH C
TOKOM»
JlewicTBue
MarHUTHOTO TIOJIS
Ha MTPOBOJTHHK C
TokoM. Cuna
Awmriepa. https://m.edsoo
4 JlabopaTtopHas 1 1 Tu/UVHDISE
pabora X4
«HccnenoBanue
JIeNCTBUSA
MTOCTOSIHHOTO
MarHura Ha
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paMKy ¢ TOKOM»

JleiicTBue
MarHUTHOTO TOJIS
Ha JIBIKYIIYIOCS

https://m.edsoo

5 3apsHKCHHYIO Iu/7TABZQGQ

yactuny. Cuna C9

Jlopenma. PaboTa

cuiibl Jlopenna

DJIEKTPOMArHUTH

ast MHAYKIIHS.

[ToTok BekTOpa

MarduTHOM https://m.edsoo
6 unaykuu. JJ1C Tu/VA26C9C3

MHIYKIHH. 3aKOH J

AIIEKTPOMATrHUTHO

W UHIYKLIUU

®dapanes

JlaGopatopHas

pabota

«ccrenoBane https://m.edsoo
7 .U/ XZS5MQC

SIBJICHUS BU

AIIEKTPOMAarHUTHO

W UHIYKIITU»

NHAYyKTUBHOCTD.

SIBnenne

CaMOUWHTYKITUH.

IAC https://m.edsoo
8 CaMOHAYIIH. W/EOTONSA

OHeprus EA

MarduTHOTO IIOJIS

KATYIIKU C TOKOM.

ONEeKTPOMarHuTH

o¢ IoJie

Texnuueckue

YCTPOMCTBA U UX

MIPUMEHCHHUE:

MMOCTOSTHHEIE

MAarHHuTHI,

AIIEKTPOMAarHUTHI hitps://m.edso0
9 ' JU/UWNLFA9

AJIEKTPOIBUTATET L6

b, YCKOPUTEIH

AJIEMEHTaPHBIX

YaCTHII,

WHIYKIIHOHHAS

reyb
10 O06oO0maromuii https://m.edsoo

ypok «MarautHoe

.ru/COB05BG
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noJe.
ONEeKTPOMarHuTH
ast MHAYKIIHS»

11

KonTponbhas
pabora 1o Teme
«MaruautHoe
noJie.
DJIEKTPOMAarHUuTH
ast MHIYKIIHASD

https://m.edsoo
.ru/8X637ELE

U

12

CBobomHbIe
MEXaHHUYECKHe
KoJieOaHwusl.
I"apmonmnyeckue
KoJIeOaHus.
YpaBHeHue
rapMOHHYECKUX
KoJeOaHui.
IIpeBpaiuenue
SHEPruu

https://m.edsoo
ru/9Y6GYWE

vpP

13

JlaGopaTopHas
paborta
«UccnenoBanue
3aBHCHUMOCTH
nepruoja Majbix
KoJieOaHu rpy3a
Ha HUTH OT JIJTUHBI
HUTH ¥ MacChI

rpysa»

https://m.edsoo
.ru/DPZ8KR61

C

14

KonebarenbHbIit
KOHTYP.
CBo0OoaHBIE
AIIEKTPOMATrHUTH
BI€ KOJI€OaHNs B
HIeaIbHOM
KoJe0aTeIbHOM
KOHTYpe.
AHayiorust Mexay
MEXaHUYECKUMU U
AJIEKTPOMATrHUTH
BIMU
KOJICOAHUSIMHU

https://m.edsoo
.ru/H6JCO5BA

D

15

dopmyina
Tomcona. 3akoH
COXpaHCHHUS
SHEpPruu B
HJIeaJIbHOM
KoJie0aTeIbHOM

https://m.edsoo
.U/ MHNWD2

LHU
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KOHTYpE

IIpencrasnenue o

3aTyXaroIMx

KOJICOAHHSX.

E:;gﬁ:ggj: https://m.edsoo
16 .r'u/FMBDWPP

KoJIeOaHusI.

G4

Pe3onanc.

BriHyX1€HHBIE

AIIEKTPOMATrHUTH

Ble KOJICOaHus

ITepeMeHHBIN TOK.

CunycouanbHbIMI

MEPEMEHHBIN TOK.

Mo1nHOCTh

[IEPEMEHHOTO https://m.edsoo
17 TOKa. Iu/VDEYXRV

AMruatyaHoe 1 ul

JIEUCTBYIOLIEE

3HAYCHUE CUJIIBI

TOKa U

HaIpsHKEHUS

Tpancdopmatop.

[TpownsBoacTBO,

nepenaua u https://m.edsoo
18 Tu/1ZWZUL8

norpebiieHne oK

AEKTPUUECKOU

SHEPTrUu

YcerpoiicTBO U

MIPaKTUYECKOE

MIPUMEHEHHE

JIEKTPUUECKOTO https://m.edsoo
19 3BOHKA, .ru/93Z12W4Q

renepaTopa Q

MIEPEMEHHOTO

TOKAa, TUHUN

ANIEKTpoTiepeaay

DKOJIOTHYECKHE

PUCKH TIPH

MIPOM3BOJICTBE

AIEKTPOIHEPTUH. https://m.edsoo
20 Kynsrypa TU/3DUNYK

HCIIOIB30BaHUS WNO

AIIEKTPOIHEPTHH B

MOBCEIHEBHOM

JKU3HU
21 MexaHndeckue https://m.edsoo
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BOJIHBI, YCIIOBUSI
pacupocTpaHeHuUs
. Ilepuon.
Ckopoctb
pacnpocTpaHeHus
Y JUIMHA BOJIHBI.
[Tonepeunbie u
MIPOJIOJIbHBIE
BOJTHBI

-'/W2XBOR3
HJ

3Byk. CKOpOCTh
3ByKa. ' pomMKoOCTh

https://m.edsoo

22 3ByKa. BricoTa u/Z827Q6V7

toHa. TemOp 0]

3BYyKa

DJIeKTpOMarHuTH

bIC BOJIHBI, UX

CBOMCTBa U https://m.edsoo
23 TWSWB57C06

ckopocTts. [Ikana X

AIIEKTPOMATrHUTH -

BIX BOJIH

[TpuHIMITEL

PaIMOCBSI3H U

TeJIeBUICHUS https://m.edsoo
24 o TU/2WQTSLG

Pa3Butue cpencts

LV

CBSI3U.

Pagnomoxamus

KouTponrHas

aGOTF; https://m.edsoo

5 P ru/IHURON80

«Konebanus n 5

BOJIHBI» D

[Ipsamonunennoe

pacnpocTpaHeHue

ceTa B https://m.edsoo
26 | omHopooit WHUF74ND

cpene. Toueunsrit ow

WCTOYHUK CBETA.

JIyd cBeta

Otpaxenue

CBETAa. 3aKOHEI

OTpaXeHHSI CBETa https://m.edsoo
27 Y ' W/1MBKOM2

[TocTpoenue -

M300pakeHHI B —

TIJIOCKOM 3epKajie

ITpenomiienue

CBI;Ta TTonHOE https://m.edsoo
28 ' TU/VA9RISTR

BHYTpEHHEE \

OTpaKEHHUE. -
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IIpenenpHbIN yromu
IIOJIHOTO

BHYTPEHHETO

OTpaKCHHUS

JlaGopaTopHas

paboTta

«M3Mepenne https://m.edsoo
29 u/JO2EIM1D

noKasareJst 0

TIPEIIOMIICHUS

CTEKJIa»

JInH3bL.

[Toctpoenue

U300paKeHHi B https://m.edsoo
30 nuH3e. Dopmyna Tu/W2MMS9

TOHKOU JINH3EL KJC

YBenuuenue

JTUH3BI

JlaGopatopHas

pabota

«HccnenoBanue hitps.//m.edso0
31 . u/Q1ZCMW9

CBOMCTB 80

HU300pakeHUH B o

JTUH3aX»

Hucnepcus ceera.

CI10KHBIN COCTaB

Oemnoro cBera.

[Ber. https://m.edsoo
32 JlaGopatopHas TU/K9OWVKE

paboTra 11

«Habnronenue

JTUCTIEPCUU

cBeTa»

Wutepdepenuys

CBeTa.

Tudpaxias https://m.edsoo
33 .Tu/C8LCRSEJ

CBeTa. |

Hudpakuronnas -

peméTka

[TonepeuHocTh

CBETOBBIX BOJIH. https://m.edsoo
34 u/Q2118XYQO

[Tonspuzanus ]

cBeTa

Onruueckue

npubOpsI U https://m.edsoo
35 YCTPOWCTBA U Iu/M5127JYG

T

YCIIOBHUSA UX
0e30I1acHOTO
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MNPUMCHCHUSA

I'panunbr

MIPUMEHHUMOCTHU

KJ1aCCHYECKOM

MEXAHUKIL https://m.edsoo
36 .r'u/P8GB9FJ5

[TocTynarst N

crenuanbHON

TEOPHUH

OTHOCUTEJIbHOCTH

OTHOCHTEILHOCTD

OJHOBPEMEHHOCT

T — https://m.edsoo
37 .ru/OVLMCNG

BpEMEHU U B2

COKpaIieH1e

IUIAHEI

OHeprus u

UMITYIIbC

PENATUBUCTCKON https://m.edsoo
38 yacThlpl. CBA3b .ru/190Z2Y4BU

MAaccChl C YJHEpruei B

1 UMITYJIBCOM.

DHeprus MoKos

KonTponbhas

pabora «OnTuka.
39 S;:HO;;BHOﬁ https://m.edsoo

.ru/L8689JPLI

TEOPHUH

OTHOCUTEIBHOCTH

»

DOTOHEL

dopmynna https://m.edsoo
40 ITnanka. DHeprus TU/ZL6P16LA

¥ UMITYJIbC 0

doToHa

OTKpbITHE U

HCCIeIOBaHNE https://m.edsoo
41 dboTtordexra. TU/PGL5XXS

OmnbiTel A. T. RO

CroneroBa

3aKoHEBI

dotorddexra.

gg;z{::;ﬁa s https://m.edsoo
42 rWYLCK770

dotorddexra. Gs

«Kpacnas o

TpaHUIIa»

doroapdexra
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JlaBieHue cpera.

Omgiten I1. H. https://m.edsoo
43 JleOenena. JTUWEGO6ZQ1S

Xumuueckoe A

JIeficTBHE CBETa

Texuanueckue

YCTPOMCTBA U

MIPAKTUYECKOE

IIPUMEHEHHUE: https://m.edsoo
44 ($hoTO3TIEMEHT, JTU/UFQDRSL

doTomaryuk, SM

COJIHEUHAs

Oarapes,

CBCTOJIHO/T

Pemienue 3amau

10 TEME https://m.edsoo
45 «ONEMEHTHI [TU/ZE7T3A67B

KBaHTOBOM 1

OIITHKH»

Mogens aToMa

Tomcona. ONBITE

Peszepdopaa o https://m.edsoo
46 paccesHUIO 0. Tu/FIC11POH

YaCTHII. N

IInanerapHas

MOJIEeIb aToMa

https://m.edsoo
47 [Toctynatel bopa Tu/6X7GFHZ9
X

N3nyyenue u

ITOTJIOIICHHE

QoToroB npu https://m.edsoo
48 nepexoje aToMa ¢ WNNSBHZY

OJHOTO YPOBHS BE

SHEpPrUM Ha

apyroil. Buasl

CIIEKTPOB

BoaHoBEIE

CBOMCTBA YaCTHIL.

BounHe! ne

Eﬂ;ﬁ;;ynﬂpm- https://m.edsoo
49 ; ru/J710TLFC

BOJIHOBOI 0

JTyaJlu3M.

CroHTaHHOE U

BBIHYXKJICHHOE

U3JIy4eHHE
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50

OTtkpsITHE
pPaMOaKTUBHOCTHU
. OnbITHI
Peszepdopaa o
OTIpeIeNICHUI0
cocTaBa
pPaZo0aKTUBHOTO
U3ITy4eHUS

https://m.edsoo
ru/TSJFUU3T

P

51

CgoiicTBa anbda-,
Oera-, raMMa-
U3ITydeHUSI.
Brnusaue
PaIMOaKTUBHOCTH
Ha KUBBIE
OpraHU3MBI

https://m.edsoo

ITu/UOIRQS0Z
5

52

OTtkpriTHE
IIPOTOHA U
HEUTpOHA.
N3oTonbl. Anbda-
pacmaf.
ONEeKTPOHHBIN U
MO3UTPOHHBIN
Oera-pacna.
Mamma-u3nyuenne

https://m.edsoo
ru/H2XIHOG3

E

53

DHeprus CBs3u
HYKJIOHOB B si/Ipe.
SnepHbie
peaKLuH.
SnepHbiit
peakrop.
[TpoGemsr,
NIEPCIIEKTUBBI,
JKOJIOTMYECKHE
ACIEKTHI SAEPHON
SHEPreTUKHU

https://m.edsoo
.r'u/CFJYJSSIG

54

DnemMeHTapHbIe
YaCTHUIBI.
OTKpBITHE
MTO3UTPOHA.
MeTtoanl
HaOJIIONEHUS U
perucrpanuu
ANIEMEHTapHbBIX
yactull. Kpyrisiit
CTOJN
«DyHaMEHTaAIIbH
bI€

https://m.edsoo
.ru/SUC62U40

A
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B3aMMOICHCTBHSI.
EnnncrBo
buznyecko
KapTUHBI MUpa»

55

Drarnbl pa3BUTHS
ACTPOHOMHH.
[Ipuknagnoe u
MHPOBO33PEHUYECK
0€ 3HAYECHHE
actpoHomuu. Bun
3BE3IHOrO Heoa.
Co3sBesnus, ApKue
3BE3/IbI, IUIAHETHI,
HUX BUIUMOE
IBIDKEHUE.
ComHeuHast
cHucTeMa

https://m.edsoo
.ru/5PXS219V

Y

56

Counnre.
ComHeuHnas
AKTUBHOCTE.
HctouHuk
sHepruun CoJiHia
" 3BE3N

https://m.edsoo
.ru/1JZR54JA0

57

3BE3ObI, UX
OCHOBHBIE
XapaKTePUCTUKH.
3BE3NBITIABHOM
MO CJICA0BATEIIFHO
ctu. Bayrpennee
CTPOECHHUE 3BE3 .
CoBpemMeHHbIE
MIPEICTABIICHUS O
MPOUCXOXKACHUU
Y DBOJIIOIUN
CouHna u 3B€31

https://m.edsoo
.ru/GGD3W74

Z0

58

Muneunsiii [Tyt
— Hamia
I'amakrnka.
[Tonoxenne u
JIBHOKCHHC
ConHma B
I'amakrnke.
I'amakTukw.
YeEpHble ObIpHI B
sJIpax rajJakTUK

https://m.edsoo
ru/L2U4S1HU

2

59

Bcenennas.
Paszberanue

https://m.edsoo
ru/9IWRLVW
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rajnaktuk. Teopus

bousbioro

B3pbIBA.

PenukroBoe

U3Iy4eHHe.

MeraranakTuka

Hepemennsie https://m.edsoo
60 poOIeMbI JTU/LJHNL2M

ACTPOHOMUHM CE

KontponbHas

paboTta https://m.edsoo
61 «DNEMEHTBI TU/TXTTCT48

ACTPOHOMUH H 8

acTpoU3UKU»

O06o06mmaromui

ypok. Posb

bu3uku u

ACTPOHOMHU B

SKOHOMUYECKOH, https://m.edsoo
62 TEXHOJIOTHYECKOM TU/WNJ5CRX

, COIIMAJIbHOM U YD

ATUYECKOM

chepax

JeSITEIbBHOCTH

YeJIoBeKa

O06o0maromuii

ypok. Ponb u

MecTO (PU3UKU U https://m.edsoo
63 ACTPOHOMHU B .ru/2PFPB28U

COBPEMEHHOIM =

Hay4YHOU KapTHUHE

Mupa

O060o06maromuii

ypok. Poib

buznueckoit

TeOpHH B https://m.edsoo
64 Tu/Y29SVPCV

dbopMupOBaHUHT R

MPEICTaBICHUM O

busznvecKoi

KapTHUHE MHpa

O06o0maromuii

ypok. Mecto

¢duznueckoit https://m.edsoo
65 KapTUHBI MUDPA B TU/LKNUIKH

o01eM psaay ZH

COBPEMEHHBIX

€CTECTBEHHO-
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HAy4YHBIX
MPECTaBICHUM O
pupojie
Pe3epBHEIl ypOK.
MaFII-I)I/ITHOG}II'IIZ)J'Ie. https://m.edsoo
66 1 JUEVMFIQT
DIIEKTPOMarHuTH PG
ast MHTYKITUS
Pe3epBHBIil ypOK.
Onrrka. OCHOBEI https://m.edsoo
67 cIienaabLHOM 1 [TU/E5ABJRKS8
TCOPUH L
OTHOCHTEJIBHOCTH
PesepHslii ypok.
Kparrrosas https://m.edsoo
gg | dusmka 1 IW/RARQLVO
DeMeHTHI 2]
ACTPOHOMHHU U
acTpopU3UKU
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 !
ITPOI'PAMME

IIpoBepsiemble TpeOOBaHUSA K pe3yIbTaTaM 0CBOEHHMS OCHOBHOM 00pa3oBaTe/ibHOM
NPOrpaMMblI

10 KJIACC

Kon
NMpoBepPsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpHpOBaT, Ha MpHUMEpax poidb U MeCcTo (U3UKU B
(hopMHUpOBaHUH COBPEMEHHON HAyYHOW KapTHUHBI MHUPA, B Pa3BUTUHU
COBPEMEHHOM  TEXHMKM M  TEXHOJOTHUH, B  MPAKTUYECKOU
JEeSITeNTIbHOCTH JIIOJIeH

10.2

VY4uTeIBaTh IpaHULBl PUMEHEHUS HU3YYCHHBIX  (hU3HUecKuX
MOJICJIEH. MaTepuajabHas TOYKA, WHEpPLHUAbHAs CUCTEMAa OTCUETA,
a0CoOJIIOTHO TBEPAOE TENO, UACANBHBIN Ia3; MOJEIN CTPOEHMS T'a30B,
KUJKOCTEN M TBEPABIX TEJ, TOUEUHBIN IEKTPUUECKHUI 3aps] — IpH
peuieHny Gu3nyecKux 3aaady

10.3

Pacrnio3HaBaTh Qu3nueckue siBieHHs (MPOIECChl) U OOBICHATh UX
Ha OCHOBE 3aKOHOB MEXAaHMKH, MOJEKYJISIPHO-KUHETUYECKON
TEOpUU CTPOEHMS BEILlECTBA U 3JIEKTPOJAMHAMUKU. PABHOMEPHOE U
PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE IBH)KEHUE, CBOOOIHOE TTaIeHUe
TEJ, JBIWKEHHE MO OKPY)KHOCTH, WHEPLHUs, B3aUMOJICHCTBUE T,
muddy3usi, OpPOYHOBCKOE [BHIKEHHE, CTPOCHHE IKUAKOCTEH U
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TBEPIBIX TeNl, M3MEHEeHHe o00béMa Tel NpU HarpeBaHUU
(OXJaKJCHUH), TEIIOBOE pPaBHOBECHE, UCIIAPEHHE, KOHICHCAIIHS,
IUIAaBJICHUE, KPUCTAIUIM3alusA, KUIICHWE, BIIAXKHOCTb BO3/AYXa,
NOBBIILICHNE JaBJICHUsA Ta3a IPU €r0 HAarpeBaHWU B 3aKPBITOM
cocye, CBi3b MEXJy IapaMeTpamMHM COCTOSIHMS Ta3a B
U30IIpOLIEeCCax; MEKTPU3aLus Tel, B3AUMOJEHCTBHE 3apsI0B

104

OnuchiBaTh MEXaHUUYECKOE JBHMIKEHHE, HCMOJIb3ys (QU3HUecKue
BEJIMYMHBI. KOOPJWHATA, IIyTh, IIEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIa, UMIIYJbC Tela, KUHETUYeCKas JHEpPrus,
MOTeHIMAJIbHAsl DSHEPrus, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIIHOCTh, NpU ONHCAHWU NPABWIBHO TPAKTOBaTh (PU3NYECKUI
CMBIC]T HCHOJIB3YEMbIX BEJIMYUH, MX OOO3HAUEHHS M €JWHULIBI,
HaXOJIUTh (POPMYIIbI, CBSI3BIBAIOUINE TAHHYIO (PU3UYECKYIO BEITHYHHY
C APYTMMH BEIMYUHAMU

10.5

OnucelBaTh M3yYEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIJIOBBIE
SBIICHUS, HUCHOJB3ys (U3MUYECKHE BEIUYMHBI. JaBJICHHE Tra3a,
TeMIepaTypa, CpedHsAs KHHETUYEeCKas DSHEpPrus XaoTUYECKOIo
JIBYOKEHUS MOJIEKYJ, CpEOHEKBAaApaTH4Has CKOPOCTb MOJEKYII,
KOJIMYECTBO TEMJIOThI, BHYTPEHHss SHeprus, paborta rasa,
K03 (PUIMEHT MOJE3HOTO MEWCTBHSI TEIUIOBOIO JIBUTaTeNs; IMpHU
ONMHMCAHUM  TPaBUJIBHO  TPAKTOBaTh  (PU3WYECKUA  CMBICI
UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYE€HUS M €AMHHIIBI, HaXOAUTh
(dbopmynbl, CBs3bIBAlOIIME JaHHYIO (U3MYECKYI0 BEIUYHHY C
JPYTHMMH BEIHMYUHAM

10.6

OmuchiBaTh HM3y4CHHBIC OJJICKTPUYECKHE CBOMCTBA BeIECTBA H
JNIEKTpUUECKHe siBJicHHs (MPOLIECChI), HCHONB3Ysl  (DU3UYECKHE
BEJIMYMHBI.  JJCKTPUYCCKUI  3apsii,  DICKTPUYECKOe  IMOJie,
HANpPsDKEHHOCTh  TMOJIS, TOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB; TPH
ONMCAaHWM  MPAaBWILHO  TPAKTOBaTh  (DU3MYCCKUH  CMBICIH
UCIIOJIb3yEeMbIX BEJIMYHMH, UX O0O3HAUCHUS M CIMHUIIBI, YKa3bIBaTh
(GOopMynBl, CBS3BIBAIONIME JIAHHYIO (DHU3MYECKYI0 BEIUYUHY C
JIPYT'MMU BEITMYUHAMU

10.7

aHATM3UPOBATh (PU3UYECKUE TPOLECCHl M SBICHUS, HCIOIb3YS
(u3nyecKkre 3aKOHbI U MPUHIIHUIIBI; 3aKOH BCEMUPHOTO TATOTeHHMH, |,
Il u Il 3akoHsl HpIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOMH
SHEpPIUH, 3aKOH COXPAHEHUS MMITYIbCa, MPUHIMII CYHNEpPIO3ULUU
CWJI, TPHUHLUMII PABHOINpPAaBUS HWHEPUHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOEHHS BEIIECTBA, Ta30BhIC
3aKOHBI, CBSI3b CPEAHEH KHHETHYECKOW DHEPrHMH  TEIUIOBOTO
JBHKCHUSI MOJIEKYJ C aOCOJIOTHOW TeMIIepaTypoi, MepBbI 3aKOH
TEPMOJMHAMHKH; 3aKOH COXPAHEHUS HIEKTPUYECKOTO 3aps/a, 3aKOH
Kynona; mpu 3ToM pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA,
€ro MaTeMaTH4eCKOe BBIPAKEHHE M yClIoBHs (TpaHHIIbI, 00JacTH)
MIPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIE TMPHUHIMUIIBI JCHCTBUS MAIMH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3inyarh YCIOBUA HX O€30MacCHOTO
WCIIOJIb30BAaHUS B MIOBCEHEBHOM KU3HU

10.9

BBINOIHATE SKCIIEPUMEHTBI 110 MCCIICAOBAHUIO (PU3HMYECKUX SBJICHUI
U TIPOIECCOB C HCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX M3MEPCHHIA;
npu 3ToM GopmynupoBathk npodiemy (3amady) u TUIOTE3Y YIeOHOTO
OKCIIEPUMEHT,  COOHMpaTh  YCTAHOBKY W3  TPEIUIOKEHHOT'O
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000pyI0BaHUs, MPOBOAUTH OMBIT U (POPMYIHPOBATH BBIBOIbI

10.10

OcymiecTBIATh MPSIMbIE U KOCBEHHBIE H3MEpEHUs (U3HUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCO0 M3MEpPEHUS H
UCIOJb30BaTh  M3BECTHbIE  METOAbl  OLICHKM  MOTPEIIHOCTEN
W3MEPEHUMN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3HYECKUMU BEIMUYMHAMH C
WCITOJIb30BAaHUEM TMPSMBIX U3MEPEHHH, MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PHKCHUPOBATh pE3yNbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(bU3MYECKUX BETWYNH B BUJE TAONHI] U rpadUKOB, JENaTh BBHIBOIBI
10 pe3yabTaTaM HUCCIETOBaAHUS

10.12

CobGmoate mpaBwiia 0e30MacHOro Tpylaa IMpU  IPOBEICHUHU
UCCIIEIOBAaHUI B paMKax Yy4eOHOro SKCIEpUMEHTa, Yy4eOHo-
WCCIIEI0BATENIBCKOM U NPOEKTHOM AESITEIIBHOCTH C UCIOJIB30BAHUEM
MU3MEPUTENBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYIOBAHHUS

10.13

Pemath pacu€THble 3a/1a4M C SIBHO 33JaHHOW (PU3UUIECKONU MOJEIBIO,
WCTIONIBb3YS (hM3MYECKUEe 3aKOHBI W MPUHIIMIEI, HA OCHOBE aHaIH3a
yCIOBUSL 3a/a4yll  BbIOMpaTh (DU3MYECKYI0 MOJIENb, BBIICISTH
(u3nuecKkre BeTUIUHBI U (POPMYIIbI, HEOOXOIUMBIE NIJIs €€ pelIeHHs,
NPOBOAUTH PACY€Thl M OLIEHUBATH PEATBHOCTH IMOJIYYEHHOIO
3HaueHUs HU3NYECKON BETUUUHBI

10.14

Pemarp  kadecTBeHHbIE  3aJauyd:  BBICTPAWBaTh  JIOTUYECKH
HENPOTUBOPEUYHUBYIO LIETIOUKY PACcCy IAEHUHN C ONMOPON HA U3yUEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3UUeCKUe SIBICHUS

10.15

Hcnonp3oBare MNpH pelICHUMM YYEOHBIX 3aJad COBPEMEHHbIE
NH(GOPMALIMOHHbIE TEXHOJOIMM JJsl MOMCKA, CTPYKTYpPHUPOBAaHMI,
WHTEpIpeTaluy U MpeACTaBiIeHUs] y4eOHOW M Hay4HO-IOIMYJIIPHOU
nH(pOopMaLnH, MOJTYYEHHON U3 PAa3IUYHbIX UCTOYHUKOB; KPUTUUECKH
aHAJIM3UPOBATH MOITYYaEMYI0 HHPOPMALUIO

10.16

[IpuBouTE mpuMeEpbI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKU, OOBSICHEHHE IPOIECCOB OKPYXKAIOILIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUN

10.17

Hcnonp3oBarh TEOpETUUECKUE 3HAHUS MO (DU3HMKE B MOBCEIHEBHOU
KU3HH i1 obOecriedeHusi 0€30MacHOCTH TpU  OOpalieHuu ¢
npubopaMl M TEXHHYECKUMHU YCTPOMCTBAMH, JUIS COXpaHEHUS
3M0pOBbsI U COONIONEHHS HOPM SKOJIOTUYECKOTO TOBEICHHS B
OKpYKarollen cpeie

10.18

PaGoTtarp B Tpymie ¢ BBINOJTHEHHEM pPAa3IUYHBIX COLMAIBHBIX
poJiel, IIaHupOoBaTh pabOTy TPYMIbI, PAMOHAIBHO paCIpeeiaTh
00s3aHHOCTH M IUJIAHUPOBATh JESATEIbHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJIeKBaTHO OLEHUBATH BKJIaJ KaXJOTO M3 YYaCTHHUKOB
IPYIIBI B peIIeHUE paccMaTpUBaeMoil mpooOIeMbl

11 KJIACC

Kon
NMpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3YJILTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHMsI

111

JleMOHCTpHpOBAaTh HA TMpUMepax poJib W MecTo  (pu3muKH

B

(dhopMHpOBaHUK COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTHUYECKON AECSATEIbHOCTH
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Jr0/IeH, IeJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4YuTHIBaTh r'paHUIbI IPUMCHCHUA U3YUCHHBIX (I)I/I3I/I‘-IGCKI/IX MoJeeii.
TOYEYHBIN SHCKTpI/I‘{eCKI/Iﬁ 3apAan, AACpHAsA MOJCIb AaTOMA, HYKJIIOHHAs
MOJACJIb aTOMHOI'O AJipa IIpU pCIICHHUN (I)I/ISI/I‘leCKI/IX 3aJa4

11.3

Pacnio3naBare (usnueckue siBieHus (mpoueccsl) U OOBICHITH HX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMHKM ¥  KBAaHTOBOH  (DU3HMKH:
ANIEKTPUYECKas TMPOBOJUMOCTD, TEIMJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIEMCTBUS ~ TOKa, B3aMMOJICIICTBME ~ MAarHHTOB,
AJNIEKTPOMArHWTHAsl WHAYKIUS, JCWCTBUE MAarHUTHOTO TIIOJIsi Ha
MPOBOJHUK C TOKOM H JBWXKYIIUHCS 3apsii, DIIEKTPOMAarHWUTHEIC
Koie0aHWs W BOJHBI, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpak€HHEe,  IpeloMIIeHHe,  uHTepdepeHuus, Iudpakiuus U
HOJISIpU3aIMsl CBETa, AMCHEpCUsl cBeTa, (HOoTodneKTpuueckuil s dext
(poroaddekt), cBeTOBOE MaBICHHE, BO3HHKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOAOPOJAA, ©CTECTBEHHass M  MCKYCCTBEHHas
PalMOaKTUBHOCTD

114

OmnuceiBaTh ~ W3yYEHHBIC CBOWCTBA  BemlecTBa  (dIEKTPHYECKHUE,
MarHuTHbBIE, ONTHYECKHE, DIIEKTPHUUECKYIO MPOBOJAUMOCTD Pa3IMYHbIX
Cpea) ¥ DJICKTPOMArHUTHBIC sIBJICHUS  (IIPOIIECCHI), HCIOJB3YS
(¢u3nueckue BETUYMHBI.  DJJIEKTPUYECKUH  3apsn, CHia  TOKa,
JNIEKTPUYECKOE  HANPsDKEHHE,  DJIEKTPUYECKOE  COMPOTHBIICHHE,
pasHocTh moTeHimanoB, DJIC, paboTa TOKa, MHIYKIMS MarHATHOTO
nojist, cuia Awmrmepa, cwia JlopeHIa, HHIYKTHBHOCTH KaTYIIKH,
SHEPIrusl DJICKTPUYECKOIO0 M MArHUTHOTO IIOJICH, MEPUOJ] M YacToTa
KoJiebaHui B KoJIeOaTEIbHOM KOHTYpE, 3apsjl U CHiia TOKa B MpOIecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHui, ¢boxycHoe
paCCTOHHI/Ie U OITUYCCKasg CHJIa JIWH3EI, HpI/I OIIMCaHUN HpaBI/IJILHO
TpaKTOBaTI) (1)I/IBI/I‘ICCKI/II71 CMBICJI PICHOJ'II)?;YGMI)IX BCJIINYNH, nux
00O3HAaYeHHUs] W €IUHMIBI, YKa3blBaTb (HOPMYIBI, CBS3BIBAIOIINE
I[aHHYIO q)HSquCKyIO BCJII/I‘-II/IHy C I[pyrI/IMI/I BCIIMUYNHAMU

115

OnuceiBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHHUA W IMPOLUECCCHI, UCIIOJIB3 Y
@HSHHGCKI/IC BCIIMYHUHBI. CKOPOCTh 3JICKTPOMAarHMTHBIX BOJIH, JJIHWHA
BOJIHBI M 4YaCTOTa CBCTA, OJHCPrud W HMIIYJIbC (bOTOHa, nepuong
nmoaypacmanaa, OJOHEprus CBA3M AaTOMHBIX AACp, IIpM ONMCAHHUH
NMpaBUJIIBHO TPAKTOBATb (I)I/I3I/I‘ICCKI/II>’I CMBICJI UCITIOJIB3YCMbIX BCIIMYNH,
UX 0003HAYCHUS H CIMHUIBI, YKa3bIBaTh (I)OpMy.]'ILI, CBA3BIBAIOIINC
JAaHHYIO (I)I/I3I/IIICCKYI-O BCIIMYUHY C APYTUMHU BCIINYNHAMH, BBIYHUCIATH
3HAa4YCHHC (1)PI3PI‘ICCKOI>1 BCINYHUHBI

11.6

Ananu3upoBaTth (U3MYECKHE TMPOLECChl U SBICHUS, MCIOJb3YS
¢u3nueckue 3aKOHBI M OpUHOUNBL  3akoH  Owma,  3aKOHBI
MOCJIEJIOBATEILHOTO U MAapajyieIbHOTO COEAMHEHUS MPOBOJIHUKOB,
3akoH Jlxoyns — JleHna, 3aKOH 3JEKTPOMArHUTHOW MHIYKLIHMH, 3aKOH
MPSIMOJTMHEHHOTO PACIpPOCTPAHEHHSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI  MPEJIOMJICHUS  CBETa, ypaBHEHUWE OUWHIUTEHHA Ui
dboTodrddexra, 3aKOH COXpAaHEHUS HHEPTHH, 3aKOH COXpaHEHUS
WMITyJbCa, 3aKOH COXpaHEHUsl SJIEKTPHUUECKOro 3apsja, 3aKOoH
COXpaHEHHMs  MaccoBOrO0  4Wcia, TmocTylarsl  bopa, 3akoH
paIMOaKTHUBHOTO paclaja; IMpud 3ITOM pa3inyarh CIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKCHHUE W YCIOBUS
(rpaHuIIbl, 00JACTH) MPUMEHUMOCTH
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11.7

OHpGI{GH}ITB HaIipaBJICHUC BCKTOpa HWHAYKIUHW MArHuTHOI'O IIOJIA
IpOBOAHHKA C TOKOM, CHUJIbI AMHepa H CHUJIBI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBaTH HW300pa)K€HHE, CO3/IaBaeMO€  IUIOCKUM
3€epKajoM, TOHKOW JIMH30U

11.9

BBINIOJHATE SKCIIEPUMEHTBHI 110 UCCIICAOBAHUIO (PU3UUCCKUX SBICHHNA U
IPOIIECCOB C MCIOJIB30BAHNEM MPSIMBIX M KOCBEHHBIX U3MEPECHUH; MPH
3ToM (opMynupoBath mpobieMy (3amady) W THIOTE3Y Y4eOHOTro
9KCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO
000pYyTI0BaHMUS, TPOBOJUTH OTBIT H (POPMYITUPOBATH BHIBOIBI

11.10

OCYIIIeCTBJ'ISITB MNpsIMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘ICCKI/IX
BCJIMYUH; IIpU 3TOM BI)I6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh N3BECCTHBIC MECTOAbI OLICHKNU HOFpeIHHOCTCI\/JI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PH3MUYECKHX BEIHMYWH C HCIIOJIB30BAaHHEM
IOPSMBIX M3MEPEHUH; NpU 3TOM KOHCTPYHPOBATh  YCTaHOBKY,
(UKCHpOBaTh pPE3yJAbTATHl TOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BHUJE TaOIUIl U rpaduKoB, NeNaTh BBIBOIBI IO pe3yabTaTaM
HCCIIEN0BaHUs

11.12

CobOmronate mpaBmia 0€30MacHOTO Tpyla NpU  [POBEIECHUU
uccieoBaHU B paMKax y4eOHOro OJKCIEepUMEHTa, YydeOHo-
UCCIIEIOBATENbCKON U MPOEKTHOW AESITENHHOCTH C MCIOJIb30BAHHEM
U3MEPUTENBbHBIX YCTPONUCTB U 1a0OPATOPHOTO 000PYIOBAHUS

11.13

Pemrate pacuérHbie 3a7aud ¢ SBHO 3aJaHHOW (DPU3NYECKON MOJENbIO,
UCTIONB3Ysl (pU3MUECKUE 3aKOHBI M TNPHHIIMIIBI, HA OCHOBE aHaIHM3a
YCIOBHS ~ 3ala4d  BBIOMpaTh  (PU3MUYECKYI0 MOJETb,  BBIICIATH
(buzmveckue BeMMYUHBI U (DOPMYJIBI, HEOOXOAUMBIC I €€ perieHus,
MIPOBONTH PACUETHI U OIEHUBATH PEAUTHHOCTH IMOJIYYEHHOTO 3HAYCHHUS
(hbU3MYECKOI BEITMYUHBI

11.14

Pemate KAUeCTBEHHBIC  3aJ1a4yu: BBICTPaNBaTh JIOTUYECKU
HENPOTUBOPEUMBYIO LIENOYKY PACCYKJICHHU C OIOPOM HAa M3Y4YECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (HPU3NIECKHE SIBICHUS

11.15

Hcnonp3oBarh TpH  pelIeHHMH Y4eOHBIX 3agad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUIS TOWCKA, CTPYKTYpUPOBaHUS,
WHTEpIpETal ¥ MpeICTaBICHUs y4eOHOW W Hay4HO-IOIMYJISPHOM
uH(pOpMAIMY, TOJYYEHHOW M3 PA3JIMYHBIX MUCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATh MOJyIaeMyI0 HH()OPMAITUIO

11.16

OOBSACHSITH MMPUHIUIIBI JIEHUCTBUS MaIllKH, HpI/I60p0B N TCXHUYCCKUX
YCTpOﬁCTB; pas3iiniaTtbe YCJIOBUA HUX 0€30I1aCHOT0 HCIOJIL30BAaHUSA B
MMOBCEIHEBHOM KM3HU

11.17

[IpuBonuTh mpHUMEpHl BKJIala POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJOTUH

11.18

Hcnonb3oBath TeopeTnyeckue 3HAHUA MO (U3MKE B TMOBCEIHEBHOU
YKU3HU JUTst obecrieueHrs 6€30MacHOCTH MpU OOpaIeHny ¢ MpuodopaMu
U TEXHHYECKMMH YCTPOWCTBAMH, JJII COXPAHEHUS 3I0POBbSI H
coOJII0/IEHN s HOPM 9KOJIOTMYECKOTO MOBEJICHUS B OKpYXKalolllel cpene

11.19

Paborars B rpymme ¢ BBINOJIHEHHWEM DPA3JIMYHBIX COLIMAIBHBIX POJIEH,
IUIAaHUpOBaTh ~ pabOTy  TpyIIbl,  pPAaLMOHAIBHO  paclpeneiiTh
00s3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTH B  HECTAHIAPTHBIX
CUTyallUsIX, aJ€KBAaTHO OLEHMBAaTh BKJAJ KaXIOTO W3 YYaCTHHUKOB
IPYIIBI B PELICHUE pacCMaTprUBaEMOil poOIeMBbl
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IIpoBepsiemMble 3J1eMEHTHI COAEPKAHUS

10 KJIACC

Kon
pa3ziena

Kon
NMpoBepPsSIEMOro
3JIEMEHTA

IIpoBepsieMble 1eMEHTHI CO/IEPKAHUS

OU3NKA 1 METO/IbI HAYYHOI'O ITO3HAHHA

1.1

®u3zuka — Hayka o mnpupone. Hayunsle meToams
ITIO3HAHMS OKpYXkaromero mupa. Ponp skcriepuMenTa u
TEOpUHU B MpoIiecce MO3HAHUS MPUPOIbI. DKCIEPUMEHT
B (pusuke

1.2

MopaenupoBanue (U3NYECKUX SBICHUH U TPOLIECCOB.
Hayunsle runoressl. du3ndeckue 3aKOHBI U TEOPHHU.
I'panuubl  NPUMEHUMOCTH  (PU3MUYECKUX  3aKOHOB.
[Tpunuun coorBerctBuss. Ponb u mecro ¢u3uku B
(bopMHUpPOBaHUN COBPEMEHHOM HAyYHON KapTUHBI MUDA,
B IIPAKTUYECKOU IEATEIbHOCTH JIFOACH

MEXAHUKA

2.1

KMHEMATHUKA

2.11

Mexannyeckoe JBUKCHHE. OTHOCUTENBHOCTh
MexaHu4yeckoro  ABmkeHus.  CucremMa  oTcuéTa.
TpaekTopust

2.1.2

[lepemenienue,  CkopocTh  (CpemHsii  CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepHaIbHOM
TOYKH, HUX IPOCKIHWHU Ha OCHU CUCTEMbI KOOpJIWHAT.
CrnosxeHure nepeMenieHni 1 CI0KEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSMOJIMHENHOE
nBuxkeHue. ['padpuku  3aBUCUMOCTM  KOOpJAMHAT,
CKOPOCTH, YCKOpEHHs, IyTM M  IepeMellcHus
MaTepuaIbHOU TOYKU OT BPEMEHU

214

CBoOoHOE MajieHne. Y ckopeHrue CBOOOHOTO MaIeHuUs

2.15

KpuBonunueiinoe nBmwxkeHue. PaBHOMEpHOE IBHKEHUE
MaTepuaibHOM TOYKM TI0O OKPYKHOCTU. YTIIOBas
CKOPOCTh, JIMHEWHas cKopocTh. [lepwox u dacToTa.
LleHTpOoCTpeMUTEIbHOE YCKOPEHHE

2.1.6

Texauueckue YCTpOﬁCTBa: CIIMAOMCTpP, ABWIKCHHUC
CHapsA40B, HEIIHBIC U pEMEHHBIC IEPEaAAYN

2.1.7

[Ipaktrueckne pabGoTel. HM3mepeHMe MIHOBEHHOM
ckopoctu. MccrnemoBaHue  COOTHONIICHHS — MEXIY
MyTSIMH, TPONUJEHHBIMU TEJIOM 3a TOCJIeIOBATEIbHBIC
paBHBIE MPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM
JNBIDKEHUM C HA4yaJbHOW CKOPOCTBIO, PaBHOUM HYIIO.
N3ydyenne ABWIKEHUS IIAapUKAa B BSI3KOM >KUIAKOCTH.
Nzyuenue JIBIDKEHUS Tea, OpOIIIEHHOTO
TOPU30HTAILHO

2.2

#a#Par## JMHAMIKA
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2.2.1

IIpuHnun otHocurensHoCcTH ['anunes. IlepBulil 3aKOH
Hprorona. MHeprmansHbie cCUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHun cyneprno3unuu cuil

2.2.3

Bropoli 3akoH HprooToHa mjis MaTepualbHOW TOYKHA B
uHepimansHoii cucreme orcuéra (MCO). Tperwnii 3akoH
HproToHa 1151 MaTepralibHBIX TOUEK

2.2.4

3akoH BceMupHOro TsaroteHus. Cuna tsoxectu. [lepBas
KocMuyeckasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIBXKCHUSI W CHila TpeHUs mokos. KoaddummeHnt
TpeHus. Cuia CONpOTHUBIIEHUS NPU JBWKEHUM Tela B
AKUAKOCTH WJIM ra3e

2.2.7

HOCTYHaTeJIBHOG n BpaliaTCJIbHOC JBMOKCHUC
abCOJIIOTHO TBEPJOTO Tena

2.2.8

MOMEHT Ccuiibl OTHOCUTEIBHO OCH BpaiueHus. Ilimedo
cwibl. Ycaosus paBHoBecusl TBEpaoro Tena B MCO

2.2.9

Texauueckue y'CTpOI\/'ICTBa: NOAIIMITHUKH, JIBHKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpaktuyeckue paboTsl. M3ydyeHue nBrxeHus Opycka
10 HAKJIOHHOM IIJIOCKOCTHU MO/ A€HCTBHEM HECKOIBKHX
cuin. HccnenoBaHue 3aBUCMMOCTH CHJI  YIPYrOCTH,
BO3HUKAIOMIMX B  JAehOpMUPYEeMOH HpyKUHE U
pPE3MHOBOM 00pasiie, OT BEIUYMHBI HUX JAePOpMAIIHH.
HccnenoBanue ycnoBUM paBHOBECHsI TBEPIOTO Tea,
UMEIOILETr0 OCh BPALICHUS

2.3

3AKOHbI COXPAHEHMA B MEXAHUKE

2.3.1

Nmiynse MaTepHaAIbHOMN TOYKH, CUCTEMBI
MaTepuagbHbIX TOYEeK. MMIynbC CHIBI U U3MEHEHHE
UMITyJIbCa Tea

2.3.2

3akoH coxpaHeHus umnyiabca B MCO. PeaktuBnHoe
JIBUKEHHE

2.3.3

Pabora cunsl

2.3.4

MOoOIIHOCTE CHJIIBI

2.3.5

Kunernueckass  oHepruss  MaTepUalbHOM  TOYKH.
Teopema 0 KHHETHYECKOW YHEPTUU

2.3.6

[TorenmmaneHas sHeprus. [loTeHuuanbHas >HEpPrus
ynpyro nehopMupoBaHHOW NMpyKuHBI. [loTeHmanbpHas
SHEprus Tesa BOJIU3U MOBEPXHOCTU 3eMJITU

2.3.7

HOTeHHI/IaHBHBIe N HCIIOTCHIIMAJIBHBIC CHIIBI. CBs3b
pa6OTI)I HCIMMOTCHIMAJIBHBIX  CHUI C U3MCHCHUECM
MEXaHHYECKOM SHEPrun CHUCTCMBI TECII. 3aKkoH
COXpaHCHUA MEXaHHYECKOM OHECPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4yeckue yCcTpOMCTBA: IBUKEHHUE PAKET, BOJOMET,
KOIIep, IPY>KUHHBIM [UCTOJIET
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2.3.10

[Ipaktuyeckue pabotTel. M3yueHue CBSI3U CKOpOCTEH
Tell IIpu HeynpyroMm yzaape. HccienoBanue cBs3U
paboThl CHJIBI C U3MEHEHHEM MEXaHUYECKOW SHepruu
Tena

MOJIEKYJISIPHAA ®U3UKA U TEPMOJAMHAMUNKA

3.1

#H#Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU

31.1

OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKO N
Teopuu.  bpoyHoBckoe  aBmwkenue.  uddysus.
XapakTep [OBWKEHHSI MW B3aUMOJCHCTBUSA YaCTHII
BEI[ECTBA

3.1.2

Mojgenu CTpOeHMS Ta30B, KUJIKOCTEH W TBEPABIX TEN U
00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE JOTUX
Moaeneu

3.1.3

Macca monekyn. KommuecrBo BemectBa. [locrosHHas
ABorajpo

3.14

TenmoBoe paBHOBecue. Temmneparypa U €€ U3MEpPEHHUE.
[IIxamna remneparyp Llenscus

3.1.5

Mogenp wuacaabHOrO Trasa. OcHoBHOC YPaBHCHUC
MOJIGKyJIHpHO-KPIHGTPI‘-ICCKOﬁ TCOPHHU UACATIBHOI'O T'a3a

3.1.6

AlcomtoTHas ~ TemmepaTypa Kak Mepa  cpeaHen
KHMHETUYECKOW PHEPTHU TEIJIOBOTO JBM)KCHHS YaCTHI]
raza. [llkana Temneparyp KenbBuHa

3.1.7

VpaBuenue Kianeitpona — MenaeneeBa. 3akoH
HanpToHa

3.18

l'azoBbie 3akoHbI. M30mponecchl B MICaIbHOM Ta3e C
ITIOCTOSHHBIM KOJINYCCTBOM BCIIIECCTBA. HSOTepMa,
n30x0pa, n3obapa

3.1.9

TexHuueckue ycTpoiicTBa: TepMOMETP, GapoMeTp

3.1.10

[IpakTueckue padoTsl. M3Mepenne maccel Bo3ayxa B
KJIaCCHOM KoMHate. lccrnenoBaHue 3aBUCHUMOCTH
MEXKy lTapaMeTpaMu COCTOSIHMS pa3peKEHHOI0 rasa

3.2

OCHOBbI TEPMOJAMHAMMUMKHA

3.2.1

Tepmonnnamuueckas cucrema. BHyTpeHHsS sHeprus
TEPMOJIMHAMUYECKOW CHCTeMbl W  CImOcoObl €€
W3MEHEHUS

3.2.2

KomnuecTBo TennoTH U pa60Ta. BHYTpeHHHH OHCPIruAa
OJHOATOMHOI'O NACAJIBHOI'O ra3a

3.2.3

Bunpr TeIIoNepelaun: TEIIONPOBOHOCTD,
KOHBEKIIUS, U3nydyeHne. TenmoéMKocTh Tena. Y AenbHas
TEINIOEMKOCTH BelecTBa. PacdyéT KoamdecTBa TEIUIOTHI
NP TeIuIonepeaye

3.24

[IepBb1ii 3ak0H TepMoarHaMUKHU. [IpuMeHeHne nepBoro
3aKOHa TEPMOIMHAMUKH K M30IIPOLECCaM.
I'padmueckas nuutepnperanus paboThl raza

3.25

TermoBble MamuHbl. [IpUHIMIBI IEMCTBUS TEIUIOBBIX
MamuH. [IpeoOGpa3oBaHust »HEPruM B  TEIJIOBBIX
mamuHax. Koagduuuent nonesnoro aeiictus (nanee
— KI1JT) reroBoii mamunbl. [{ukn Kapro u ero KITJJ
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Bropoit 3akon TepmomuHamuku. Heobparumocts

3.2.6 MpOLIECCOB B MpupoAe. TemjgoBble  ABUTATEIU.
DKOJOTHYECKHE MTPOOIEMBI TETI0OIHEPTeTUKU

327 Texnuueckue yCTpOWCTBA: [BUTATEllb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIOHEP

328 [Ipaktrueckne  paboTel.  M3mepenune  yaenbHOU

TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOSHMA BEIIECBA. ®A30BLIE ITEPEXO/IbI

[TapooOpazoBanne u KoHueHcarus. Vcnmapenue wu

331 KUIIEHHE.  YJelbHas  TeIloTa  MapooOpa3oBaHUs.
3aBHCUMOCTb TEMIIEPATYPhI KUIIEHUSI OT JaBJICHUS
332 AOcomoTHAs W OTHOCHUTENbHAsI BIAXKHOCTh BO3AYyXa.
Hacpluennsiii map
Tsépnoe Teno. Kpucramnmueckue u amopgHbIE Tela.
3.3.3 AHunzorponusa  cBoiicTB  KpucramwioB.  JKuakue
33 Kpuctajuibl. CoBpeMEHHbIE MAaTEPHUAIIBI
' 334 [lnaBnenue u kpucramusanus. YJenbHas TEILIOTa
riasnenust. Cyonumariust
3.3.5 VYpaBHeHUE TEIIIOBOro OanaHca
TexHnueckre ycTpoNCTBA: TUTPOMETP U MCUXPOMETP,
336 KaJIOPUMETP, TEXHOJIOTUU IOJYYEHHS] COBPEMEHHBIX
MarepuaioB, B TOM UYHWCJIE HAHOMATEpUAIOB, U
HaHOTEXHOJIOTUU
33.7 [Ipaktnueckne pabGoTel. M3MepeHue  BIAKHOCTH
BO3JlyXa
4 AJIEKTPOJMHAMUKA
DJIEKTPOCTATHUKA
411 OnexTpuzaiysi Tel. DJeKTpudeckuid 3apsa. /[Ba Buma
ANEKTPUUECKUX 3aPsIIOB
4.1.2 IIpoBOHUKH, TUANEKTPUKU U TIOTYIPOBOJHUKU
413 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.1.4 Bsaumonelicteue 3apsnoB. 3akoH Kynona
DJeKTpUYeCcKoe oJIe. HanpsxéHHocTh
4.15 anekTpuueckoro moss. Ilpunnun  cynmepno3unuw.
41 JInHnMK Hanps>KEHHOCTH 3JIEKTPUUYECKOTO MO
' 416 Pabora cun snexkrtpocraruyeckoro mons. [loTenuwmar.
Pa3HoCTh IOTEHITHATIOB
[IpoBogHMKM W [OHUINEKTPUKA B  IOCTOSHHOM
4.1.7 ANIEKTPUYECKOM noJie. JusnexTpuueckas
IIPOHULIAEMOCTh
OnextpoéMmkocth.  Kongencarop.  DneKTpo€MKOCTb
418 IUIOCKOTO  KOHJIEHCaTopa. OHeprus 3apspKeHHOTO
KOH/JIEHCAaTopa
TexHHueckre yCTpOUCTBA: 3IEKTPOCKOI, IEKTPOMETP,
4.1.9

JJIEKTPOCTATUYECKAS 3aIuTa, 3a3eMIICHUE
ANIEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHUHBIH
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IIPUHTED

4.1.10

[Ipaktuueckue paboTbl. M3MepeHue 35eKTpOEMKOCTH
KOHJIEHCAaTopa

4.2

OCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VcenoBus CYyIIECTBOBAHUS IIOCTOSIHHOT'O
aNeKTpudeckoro Toka. Mcrounwku toka. Cuia TokKa.
TTocTOoAHHEI TOK

4.2.2

Hanpsxenue. 3akon Oma 1151 ydacTka Uenu

423

DJeKTpUYecKoe CONPOTUBJICHUE. VY nensHOE
COINPOTHBIICHUE BEIIECTBA

4.2.4

HOCJICI{OBB.TCJH)HOC, napaujicjibHOC, CMCIIaHHOC
COCAMHCHUC ITPOBOJHUKOB

4.2.5

Pabora snekrpudeckoro Toka. 3akoH Jxxoyns — Jlenna

4.2.6

MOH_IHOCTB QJICKTPUYCCKOTO TOKa

4.2.7

aneKTpoaBIKyIas cuia (nanee — 9/1C) u BHyTpeHHee
CONPOTHUBIIEHUE HCTOYHUMKA TOKa. 3akoH Owma pans
MOJTHOM (3aMKHYTO#) aJiekTpuyeckoi remu. KopoTkoe
3aMbIKaHUE

4.2.8

DJeKTpOHHAs MPOBOJAMMOCTH TBEPIBIX METAJLIOB.
3aBUCUMOCTD COTIPOTUBIICHUS METaJJIOB oT
temmeparypbl. CBepXIpOBOJUMOCTh

4.2.9

ONeKTpu4yeckuii  Tok B Bakyyme.  (CBolicTBa
DJIEKTPOHHBIX IIYYKOB

4.2.10

[TonympoBonuuku.  CoOCTBeHHass ©  MpUMECHas
MPOBOJAMMOCTh  TOJIYMPOBOJHUKOB. CBoiicTBa P-Nn
niepexoJia. [1oyrpoBoTHUKOBEIE TPHOOPHI

4211

DnexTpuyecKui TOK B DJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAs! AUCCOLUALINS. DISKTPOIU3

4.2.12

OnexkTpuyeckuii TOK B ra3zax. CaMOCTOSITENbHBIA U
HECaMOCTOSTENNbHBIA  paspsald.  Pasnuunble  THIbI
CaMOCTOSTENIBHOrO paspsaa. Monnus. [1nazma

4.2.13

TexHuueckre yCTpOWCTBa: ammepMeTp, BOJBTMETP,
peocTaT, HMCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTEIbHBIC
puOOoPHI, AIIEKTPOOCBETUTEIBHBIE puOopHI,
TEPMOMETP  CONPOTHUBJICHUSA, BaKyyMHBIH O[T,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIIPOBOJIHUKOBBIN
JIMOJ1, TallbBaHUKA

4.2.14

[Ipaktnueckne paboTel. M3ydeHwe  CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ncToyHMKa TOKAa U €T0 BHYTPEHHETO
conpotusiieHusi. HabironeHue anekrpounsa

11 KJIIACC

Kon
pasnena

Konnposepsiemoro
3JIEMEHTA

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA
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SJIEKTPOAMHAMUNKA

4.3

MATHUTHOE ITOJIE. OJIEKTPOMAT'HUTHA S MHAYKIWA

43.1

IlocTostHHBIE MarHHUTBL. B3aumoneiicteue
MOCTOSHHBIX MAarHUTOB

4.3.2

MarnutHoe noje. BekTop MarHuTHOM MHIYKIIUH.
[Ipunnun cyneprno3uuuu. JIMHUKM MarHUTHOM
WHIYKIINH. Kaptuna JIUHUA MAarHUTHOU
WHJTYKITAHY TI0JIS1 IOCTOSIHHBIX MarHUTOB

433

MaruutHO€e noJie NpoBOJHUKA ¢ TOKOM. KapThHa
JUHUANA TOJIA JJIMHHOTO TPSIMOTO TMPOBOJHHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM. OmbIT  Opcrena.  Bsaumopeiictue
MPOBOJHUKOB C TOKOM

4.3.4

Cuna AMniepa, €€ MOYJIb U HalIpaBJIEHUE

4.3.5

Cuna JlopeHua, €€ MoAylb U HalpaBJICHHUE.
JIBM>KeHUE 3apsyKEHHOW 4acTUIbI B OJTHOPOJHOM
MarHuTHOM noJjie. Pabora cubl JlopeHna

4.3.6

SIBnenue BHCKTpOMaFHI/ITHOﬁ HHAYKIOHUU

4.3.7

ITotok BCKTOpa Mar"HuTHOM HHAYKIIUU

4.3.8

OJIC wuHaykiuu. 3akoH 3JIEKTPOMArHUTHOM
uHaykiuu Dapazaes

4.3.9

BuxpeBoe snekrpuueckoe nosie. C uHayKIMN
B MPOBOJHUKE, JBIXKYIIEMCS IOCTYNareIbHO B
OJHOPOJHOM MAarHuTHOM I10JIC

4.3.10

[IpaBuno Jlenna

43.11

NunyktuBHOCTh. SIBNenue camomuaykiuu. 3/C
CaMOWHTyKITHH

4.3.12

3Hepm;1 MAaraviTHOTI'O IT0JIA KaTylIKHU C TOKOM

4.3.13

DJIEKTPOMArHUTHOE T0JIE

4.3.14

TexHnuyeckrue yCTpOWCTBA: MOCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHUThI, JJIEKTPOABUIATEND, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHL], UHAYKIIMOHHAS II€Yb

4.3.15

HpaKTI/I‘{eCKI/Ie paGOTH. I/ISYLICHI/IC MardimMTHOTI' O
IIOJII KaTyYHIKK C TOKOM. Hccnenosanue aeiicTBus
MNOCTOJAHHOTO MarouTa Ha pPaMKy C TOKOM.
I/ICCJ'IGI[OBaHI/Ie SABJICHUA BHGKTPOMaFHHTHOﬁ

WHIYKITUN

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKUE U S5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Koinebarennpuas CHCTEMA. CB00OOgHEIE
koJyebanus. ['apmonnueckue xosiebanus. [lepuon,
4acTOTa, aMILTUTY/1a U (a3a KojeOaHuit

5.1.2

[IpyxnHHBIN MasTHUK. MaremaTnyeckuii
MasITHUK

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
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KunemaTtuueckoe u JUHAMHUYCCKOC OIIMCaHucC
K0JIe0aTeIbHOTO JABUKCHUA

5.1.4

[IpeBpaiienue SHEPTUM TPU TAPMOHUYECKHX
kojeOanusax. CBA3p aMIUIMTYAbl  KoJeOaHui
MCXOJHOW BEJIMYMHBI C aMIUTUTYAaMH KoJjeOaHun
€€ CKOPOCTU U YCKOPEHHUS

5.1.5

KoneobarenpHbIi KOHTYP. CBo0OoHbBIE
JJICKTPOMArHUTHBIC KOJICOAHHS B  HJICATHHOM
KOJICOATeIIbHOM  KOHTYpe. AHAJIOTHA  MEXIY
MEXaHUYECKUMU 51 3IEKTPOMATrHUTHBIMH
kosnebanusamu. ®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA OHCPIrun B  HUACAJIBHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BoiHyX7€HHbBIE ~ MEXaHM4YeCcKHe  KojeOaHus.
Pesonanc. Pe3onancnas kpuBas. BeIHyXJI€HHbIE
AJIEKTPOMAarHUTHBIE KOJI€OaHuUsI.

5.1.8

[TepemenHbli TOK. CunycounanbHbIi
IIEPEMEHHBIN TOK.

5.1.9

MoIIHOCTh MNEpEMCHHOI'0 TOKaA. AMHJ'II/ITy,Z[HOC n
HeﬁCTBYIOHlee 3HA4YCHUC CHIJIbI TOKa u
HaIIPsSOKCHUA

5.1.10

Tpanchopmarop. IIpousBoactBo, mnepemada u
notpebiieHue 3EKTPUYECKOM SHEPTHH.
DKOJIOTUYECKHE PUCKH TpU  IPOU3BOJCTBE
AJIEKTPUYECKOI SHEPIUU. Kynberypa
WCIIOJIb30BAHUSI DJIEKTPOIHEPTUHN B TMIOBCETHEBHOM
KNU3HU

5.1.11

TexHuueckue ycTpoiicTa: ceiicmorpad,
JJEKTPUYECKUI 3BOHOK, JIMHUHU IEKTpoIepesay

5.1.12

IIpakTrueckue paboThI. HccnenoBanue
3aBUCHMOCTH TIEPHUOJa MaJbIX KojeOaHUU Tpy3a
Ha HUTU OT JIMHBI HUTU MW MACChl TIpy3a.
HCCJIGIIOBaHI/Ie NEpECMCHHOTO TOKa B MHCHH U3
IIOCJIEZIOBATEIBHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyIIKHU U PE3UCTOpa

5.2

MEXAHUWYECKHUE N DJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnyeckue BOJIHBI, yCIIOBUS

521 pacrnpocTpaHeHusl. [Tepuon. Ckopoctb
pacrnpocTpaHeHusl U JJiMHA BOJHBL. [lomepeunsie
Y TIPOJOJIbHBIE BOJIHBI

5.2.2 ###Par###  Uarepdepentius u  audpaxnus
MEXaHHMUYECKHX BOJIH

5.23 3Byk. CkopocTh 3Byka. [pOMKOCTH 3BYyKa.
BricoTta Tona. TemMOp 3ByKa
DNEeKTPOMAarHUTHBIC BOJHBI. Y CIIOBUS H3ITy4SHHS

5.2.4 AJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BeKTOpoB E, B 1 v B 31ekTpoMarHuTHOM BOJIHE B
BaKyyMme

5.2.5

CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH. OTPaKE€HUE,
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IIPEJIOMIIEHUE, noJIsIpy3aIus, TupaKIs,
unTepdepeHiys. CKOpOCTb 3IIEKTPOMAarHUTHBIX
BOJIH

5.2.6

[ITkana »neKTpOMAarHUTHBIX BOJH. [IprMeHeHue
AIICKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I paanuoCBA3U n TCIACBUACHUA.
Pa,Z[I/IOJ'IOKaLII/IH. :‘)J'ICKTpOMaFHI/ITHOC 3arps3HCHUC

OKpYKaIOIIEH CpeJIbl

5238

Texauueckue YCTpOMCTBA! MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIBTPa3ByKOBas JMATHOCTUKA B
TEXHUKE M MEIULUHE, pajgap, pajiuoNpUEMHHK,
TENeBU30p, aHTeHHa, TenedoH, CBY-neup

5.3

OIITUKA

5.31

[IpsMonMHElHOE pacHpoCTpaHEHHE CBeTa B
OAHOPOHOM cpene. Jyu ceTa

5.3.2

OtpaxxeHre cBeTa. 3aKOHbI OTpPaXKEHUsI CBETA.
IMoctpoenne n300paskeHnit B TIOCKOM 3epKasie

5.3.3

HpCJ'IOMJICHI/Ie CBeTa. 3aKOHbI TIpCIIOMJICHUA CBCTA.
AOCOIIIOTHBII TTOKa3aTelb IMPCIOMIICHUS

5.34

[TomHoe BHYTpeHHEe oTpaxkeHue. IIpenenbHplil yrou
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucnepcust cBeta. CJO0XHBIM cocTaB  0enoro
cBeta. LBeT

5.3.6

Colwuparoniie W pacceuBaroIIMe JUH3BI. TOHKas
nuH3a. POKYCHOE paccTOsSIHUE U ONTHYEcKas CUiia
ToHKOM nuH3bl. [locTpoeHune wuzo0paxeHuil B
coOMparmmux W  PacCeMBAIONIUX  JIMH3AX.
@opMyiia TOHKOM JUH3bI. Y BEIMYEHUE, 1aBaeMOoe
JINH30H1

5.3.7

IIpenensl  ONPUMEHMMOCTHM ~ IE€OMETPHUUYECKOU
ONTUKHU

5.3.8

Wutepdepenums CBeTa. KorepenTHsie
UCTOYHUKH. YCIOBUS HAOMIONEHHS MaKCHMyMOB
U MHHHMYMOB B HMHTEp(EpPEHIMOHHOW KapTHHE
OT JABYX CMH(]A3HBIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakuus cseta. JudpakumonHas pemeTka.
VYcnoBue HaOMIOJEHUs TJIABHBIX MaKCHUMYMOB
IIPY MaJE€HUU MOHOXPOMAaTHYECKOTO CBETa Ha
IU(PPaKIUOHHYIO PEHIETKY

5.3.10

[Tonspuzanus cBera

5.3.11

Texuuueckue YCTpOMCTBA: OYKH, Jyma,
¢doToamnmapar, MPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, TEJECKOI, BOJOKOHHAs OITHKA,
Ju(paKkIMOHHAs peléTKa, NOJISIpOua

5.3.12

[IpakTueckue paboTsl. M3MepeHue mokaszaremns
IIPEIOMIICHUS. Hccnenosanue CBOMCTB
n3o00paxeHuii B muH3ax. Habmonenne aucnepcuun
cBeTa
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BJIEMEHTHI CIIELUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

6.1

['panuibt MIPUMEHUMOCTH KJaccH4ecKoi
MEXaHHUKH. [TocTynaTsl TEOpUHU
OTHOCUTENFHOCTU:  MHBAapPUAHTHOCTH  MOMYIS
CKOPOCTH  CBE€Ta B  BaKyyMe,  HIPHUHIMII
OTHOCHUTEIHLHOCTH DUHIITESHHA

6.2

OTHOCUTENILHOCTD OJHOBPEMECHHOCTH.
3aMeI[J'IeHI/Ie BPCMCHHU U COKpAIICHUC NJIWHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YACTHUIII

6.4

CBsi3b Macchl C DJHEprued ©  HMITYIBCOM
CBOOOJIHOM YaCTUIIBI. DHEPTUS MOKOSI CBOOOHOM
YACTHIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHThI KBAHTOBOM OIITUKU

7.1.1

@®otonbl. ®opmyna Ilmanka cBA3M dHEpruu
doTroHa C ero 4acToTod. DHEPrusi U HMMIIYJIbC
¢dboToHa

7.1.2

OtkpeiTie U uccienoBaHue ¢orodddexra.
OmnbiTel A.I'. CronetoBa. 3akoHbl (poTordhdexra

7.1.3

VYpaBHenue OuHmTelHa g doTodddexrTa.
«Kpacnas rpanuma» dhortodddekra

7.1.4

JlaBnenne cBera. OnwiTel [1.H. JIeOenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texunueckue YCTPOMCTBA: (hoTOdRIEMEHT,
(dboTomaTynk, coTHeUHas 6arapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OmbiTel Peszepdopna mo
MCCIIeIOBAaHUIO CTpOeHHs aToMa. [ImanerapHas
MOJIeJIb aTOMa

7.2.2

IToctynater bopa. HM3iaydeHue M mMOrJoLIeHHE
(OTOHOB IpH Mepexojie aToMa C OJHOTO YPOBHS
SHepruu Ha Jpyrod. Buasl cnektpos. Crektp
YPOBHEW 3HEPIUU aTOMa BOJIOPOAA

7.2.3

BousnoBeie cBolicTBa yactul. Bosnbl ne bpoitns.
KopnyckynspHo-BoaHOBOH nyanu3m. udpaxius
AJIEKTPOHOB Ha KpUCTAJIIaX

7.2.4

CroHTaHHO€ ¥  BBIHY)KIEHHOE  H3JIydyeHHE.
YCTpOoCTBO M MIPUHITUTT PabOTHI J1azepa

7.2.5

TexHuueckue ycTpoucTBa: CIIEKTPaIbHbIA aHATN3
(criekTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTEP

7.2.6

[IpakTrueckue paboThI. Habmonenue
JIMHENYaTOoro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOTIOIeHHS u perucTpanuu
2JIEMEHTaPHBIX YaCTHIL

7.3.2

OTtkpbITHE PaauOaKTUBHOCTH. OTBITE
Pesepdopaa o ONPEJICIICHUIO cocTaBsa
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panuoakTUBHOro u3nydeHus. CpoiicTBa anbpda-,
Oera-, raMma-H3JIy4eHHUs. BiusHue
PaavOaKTUBHOCTH HA KUBbIE OPraHU3MBI

7.3.3

OTkpbiTHEe TpoTOHA U HelTpoHa. HykimoHHas
Mozens siapa Ieiizenbepra — MBanenko. 3apsin
anpa. MaccoBoe uncio sigpa. M3oTorsl

7.3.4

Anbda-pacnan. DIEKTPOHHBIA W TO3UTPOHHBIN
Oera-pacna. M'amma-u3nydenue. 3aKkoH
paZiM0aKkTUBHOIO pacraja

7.3.5

DOHeprusi CBS3U HYKIOHOB B snpe. SlnepHbie
cuibl. Jledekt Macchl siapa

7.3.6

SAnepHble peaknuu. JleneHue U CUHTE3 siep

7.3.7

SAnepubii  peaktop. TepMosnepHbId  CHUHTES.
[Tpo6nemMbl U EePCIIEKTUBHI SIIEPHOM SHEPTETUKH.
DKOJIOTHYECKHE ACIEKTHI sIIEPHON SHEPrETUKU

7.3.8

OnemeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.
DyHAaMEHTAIIbHBIE B3aUMOJECHCTBUS

7.3.9

TexHuyeckue yCTpoMCTBa: [JO3UMETp, Kamepa
BunbcoHa, siiepHblii peakTop, aToMHasi bomba

7.3.10

[Npaktuueckue pabotsl. McciemoBanue TPEKOB
yactuil (1o roToBbIM (oTorpadusim)

OJIEMEHTBI ACTPO®U3NKHA

8.1

Bun 3Bé3qH0TO Heba. Co3Be3us, ApKHe 3BE3MBI,
[UTAHETHI, X BUAUMOE JBUKEHNE

8.2

Conneunas cucrema. IlnaHeTsl 36MHOWM TpyYIIIBL.
[[1aHeThI-TUraHThl U UX CIIYTHHUKH, KapJIHUKOBBIE
mwia"ersl. Massie Tena CoTHEYHOM CHCTEMBI

8.3

Connne, ¢orocdepa m armochepa. ConHedHas
AKTUBHOCTDH

8.4

NcTtounuk sHeprun ConHua u 3BE311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, panuyc, TEMIIEPATYPA, nx
B3aUMOCBSI3b. JlMarpaMMa «CrnekTpaibHbIN Kilacc —
CBETUMOCTB». 3BE3 b1 IJ1aBHOM
MOCJICIOBATEIFHOCTH.  3aBHCHMOCTh  «Macca —
CBETHUMOCTB» VIS 3BE3 ] TJIaBHOM
MOCJIEIOBATENHHOCTH

8.6

###Par###BayTpenHee CTpOCHHE 3BE3I.
CoBpeMeHHBIE TPEJICTABICHHSI O TPOUCXOXKICHUN
U 3Botrory CoJtHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3

8.7

Mneunsiii [Tyte — Hama [Nanaktuka. CrinpanbHas
cTpykTrypa l'amakTtuku, pacnpeneineHne 3BE3N,
ra3a u neutd. [lonoxxenue u nmwxenue ConHia B
lanmakrtuke. [Tnockas " chepuyeckas
noacucTemsl ['atakTuku

8.8

Tunel ramakTuk. PaguoranakTMKd W KBa3aphbl.
UYeEpHble AbIPHI B sIAPax rajJakTUK

8.9

Bcenennas. Pacmupenune BceeneHHoill. 3akoH
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Xab0ma. PaszOeranme ramaktuk. Bospact u
paguyc BcenenHoii, teopust bosblioro B3pbiBa.
Mopgens «ropsiuerr BcenenHoin». PenukToBoe
U3IIy4EHHUE

MacmrabHas CTPYKTypa Bcenennoii.
8.10 MeraranakTuka. Hepeménnsie poOIeMbI
aCTPOHOMUU
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