QUIHANT MYHHLHMIOATLBHOIMO ABTOHOMHOIQ OQEBLIEQBPAIOBATEILHOIO YUPENKIEHMA
BOTFAHAWHCKON CPEMHEN OBILEQOEPASOBATENBHGH WKOIh Nel
wKHAMEBCKAS CPEARAA OBUEOEFASOBATENBHA R LIKONAR
625506, Tromenckas o8nacTe TiomeHcknii paifon. ¢ Koaweso, yu. Beperosoro, 15

PACCMOTPEHO: COI'JIACOBAHO:

Ha sacedanun MO JamecTHTENk AUPERTOPA.

}.-q:ne?'ﬁ - PEIMETHHKCE PYKOBOAYFRTE Grtana
2e,,  Canpakosa H.IL T ocTioreEnY MLH.

No npotokoda _ 1 «28» dervera 2025 1.

«28» aprycTa 2025 1.

PABOYAS
MMPOI'PAMMA
yueOHOro npeamera
«®Pu3uka. bazoBblil ypoBeHb)
st ooyvaromuxcst 10-11 kinaccoB
cpeaHero oo1iero oopa3oBaHus

Ha 2025/2026 yueOHbIii roa

CocraBurenb: Horosunbsiaa Onbra JleonnmoBsHa

I[OJ'DKHOCTBI YUHUTCIIb MAaTCMAaTUKU

c. Kasokeso, 2025



1.IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO ypOBHS Ha YpPOBHE CPEIHEr0 OOIIETO
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IOJIOXKEHHWUW U TpeOOBaHUU K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTenbHONW Mporpammsbl, mpeacTaBieHHbXx B DPI'OC
COO, a Ttakke ¢ yu€rom deaepairbHOl pabodeld MPOrpaMMbl BOCIHUTAHUS U
KOHIENINKM TpenoAaBaHus ydeOHoro mpeamera «@Pusuka» B 00pa30BaTENbHBIX
opranm3anusix Poccuiickoit denepanmu, peainsyomnmx OCHOBHbIE 00pa3oBaTeIbHbIE
POTrPaMMBI.

CopnepkaHue mporpaMMbl 10 (HU3UKE HANpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOyuaromuxcs 10—11 kiaccoB mpu oOyueHun
ux (¢u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO MOJXOA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusmM OGI'OC COO k miaaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAlpeAMETHBIM pe3yJibTaTaM OOyuYeHHs, a TaKkxKe
YUYUTHIBAET HEOOXOAMMOCTb pEaJu3alMd MEXKIPEIMETHBIX CBsi3ed (U3UMKH C
€CTECTBEHHO-HAYYHBIMM YYEOHBIMHM NpeaMeTaMu. B Hell onpeaenstoTcss OCHOBHbBIE
Leau u3ydeHus (PU3MKUA Ha YPOBHE CpPEAHEro OOIIero oO0pa3oBaHus, IJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (DM3HMKHU: JUYHOCTHBIE, METAIPEIMETHBIE, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUJJAHUPYEMbIE pE3yJIbTaThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgam oOydeHusl.

®du3rka Kak Hayka o HanboJiee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KAUECTBE
y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJaJ B CUCTEMY 3HaHUU 00
okpyxatomeM wmupe. IlkonpHBI Kypc GU3UKH — CHCTEMOOOpa3yIOIMUA s
€CTECTBEHHO-HAYYHbIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI JIKAT
B OCHOBE IMPOIIECCOB W SIBJICHUN, M3y4aeMbIX XHUMHEH, Ouojorueu, puznueckoit
reorpaduei 1 actpoHoMuei. VMcnosb30BaHne U aKTUBHOE MPUMEHEHUE (PU3HUECKHUX
3HAHWM OMpeeNsieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTHH B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IMOJYYEHHUSI HOBBIX MAaTE€pPUAIOB C
3aJlaHHBIMU CBOMCTBaMM M Jpyrux. M3ydyenue (u3uKM BHOCUT OCHOBHOM BKJIAJ B
bopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI MuHpa  OOydyarolmuxcsi, B
dbopMUpOBaHUE YMEHUM MPUMEHSITh HAyYHBIM METO]| MO3HAHUS MPU BHITTOTHECHUU
UMU y49eOHBIX UCCIIEOBaHUM.

B ocHOBY Kkypca ¢usuku 11 ypoBHS CPEIHETO 00111ero 00pa3oBaHMs MOJI0KEH
psI uaeh, KOTOpPbIe MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COJECPKUT MaTepual W3 BCEX Pa3leioB (PU3UKH, BKIIOYACT Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B CcOOTBETCTBUM C HeW Marepuan Kypca (U3UKH
oObeaUHEH BOKpYr ¢usnueckux Teopud. Benmymmm B Kypce  siBisieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U
noJie.



Hoes eymanumapuzayuu. EE peanmuzanusi mpeanosiaraeT HMCHOJb30BaHUE
TYMaHUTAPHOTO TOTCHIMATa (DU3UIECKON HAYKH, OCMBICIICHHE CBSI3U PAa3BUTHUSA
(GU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYCCKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU MPOOIEMAMHU.

Hoes npuknaonou nanpasnennocmu. Kypc Gusuku npeamnonaracT 3HaKOMCTBO €
IIUPOKAM KPYroM TEXHUYECKUX M TEXHOJOTUYECKUX TMPUIOKEHUN HW3YUEHHBIX
TEOpHUH 1 3aKOHOB.

Hoes skonoeuzayuu  peanm3yeTcsi TOCPEICTBOM  BBEACHHS  DJIEMEHTOB
COJIEpKaHUsl, TTOCBSIIEHHBIX YKOJOTHYECKUM TPOoOJieMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJIOTUH, a TakXke OOCYXICHUA TpobdiieM
PaIMoOHaIBFHOTO MTPUPOIOTIONB30BaHUS M SKOJIOTHIECKON OE30IMacHOCTH.

CrepKHEBBIMU D3JIEMEHTaMH Kypca (M3UKA Ha YpPOBHE CPEIHET0 OOIIEro
oOpa3oBaHus SBJSOTCS (u3nueckue Teopun (GpopMupoBaHHE MPENCTABICHUN O
CTPYKType TMOCTpOeHUs (U3MUECKOW TEOopuHu, posin (yHIAMEHTAIBHBIX 3aKOHOB U
MIPUHITUTIOB B COBPEMEHHBIX MPEICTABICHUSX O MPUPOJIC, TPAHUIIAX TPUMEHHUMOCTH
TEOPHA, JTsl OTTMCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUI M MPOIIECCOR).

CHCTeMHO-ACATENHPHOCTHRIN TOAX0 B Kypce (PU3MKH peaau3yeTcs MPekIe
BCETO 3a CUET OpPTraHM3aIluy SKCIEPUMEHTATBHON JCSITEIIBHOCTH oOydarommxcs. Jlis
0a30BOTO YpOBHS Kypca (DM3UKH — 3TO WCIOJB30BAHHE CHUCTEMBI (POHTATHLHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPhIE B MPOrpaMme
no ¢usznke 0O0bEeTUHEHbI B OOIIMN CIHUCOK YYCHHUYECKUX MPAKTUYECKUX PadoT.
Boinenenre B yKa3aHHOM TMepeyHE Ja0OpaTOPHBIX pPabOT, MPOBOJUMBIX JJIs
KOHTpPOJISI U OLIEHKH, OCYIIECTBIIACTCS yYaCTHHUKaMHU OOpa3oBaTebHOTO Mpoliecca
UCXO/JI U3 OCOOECHHOCTEH MJIaHUPOBAHMS U OCHaIIeHHs kaOuHera gusuku. [Ipu aTom
oOecrieuynBaeTCs OBJIAJICHUE OOYYAIOUMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIC
U3MEpPEHUSI, HWCCIEJAOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEIWYUH M TOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITTIOKEHHBIX THITOTE3.

Bosnbioe BHUMaHHUE yIEIsSETCsS PEIICHUI0 PAacCUETHBIX M KAYSCTBEHHBIX 3aJad.
[Tpu sTOM A pacu€THBIX 3a7a4 MPUOPHUTETOM SIBJISIOTCS 3a7a4M C SBHO 3aJaHHOU
(GU3MYECKOW  MOJENbIO, TIO3BOJISAIONINE TPHMCHSATh HW3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jielia Kypca, TaK W HWHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ kKaduecTBEHHBIX 3a/lay MPUOPUTETOM SBIISIOTCS 3aJaHUs Ha
00BSICHEHHE MPOTEKAHUS (PU3UUECKUX SBJICHHUHA U TIPOIECCOB B OKPYKAIOIIEH KU3HU,
TpeOytomue  BbIOOpa  (U3MUECKOW  MOJEIM IS CHUTyallud  TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBUM ¢ TpeboBanuamu GPI'OC COO k MaTrepHalibHO-TEXHUYECKOMY
oOecrieueHnt0 y4eOHOTO mporiecca 0a30BBI ypOBEHb Kypca (PU3WKH Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUS JOJDKEH H3y4daThCs B YCIOBUSAX MPEIMETHOTO
kaOuHeTa (U3WMKA WIM B YCJIOBHUSX HWHTETPUPOBAHHOTO KaOWHETAa TIPEIMETOB
€CTEeCTBEHHO-HAYyYHOTr0 IMKJIa. B kabuHeTe (Pu3MKK OHKHO OBITh HEOOXOAMMOE
nabopaTtopHoe 000pyIOBaHUE SIS BHIMOJTHEHUS YKa3aHHBIX B MPOTrpaMMe 10 (QHu3uKe
YUEHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpaniMOHHOE ~ 00OpyJIoBaHWEe (OPMUPYETCS B  COOTBETCTBHH C
NPUHIIATIOM  MHUHUMAQJIBHOHW  JOCTATOYHOCTH H  OOECTeurnBaeT  IOCTAaHOBKY
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MEPEUYNCICHHBIX B TporpaMme 1O (PU3MKEe KIIOYEBBIX JIEMOHCTpAIuil s
WCCJICMOBAHMUSI  W3Y4aeMbIX  SBJICHUH W TPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe o0OOpymOBaHHWE [JII YYCHUYECKUX TIPAKTHYECKUX padoT
dbopmupyeTcss B BUAC TEMATHYCCKHMX KOMIUIEKTOB W OOECIIEYMBACTCA B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydaromuxcsi. TeMaTH4ecKHe KOMIUICKTHI
7a00paTOpHOTO 000pY/IOBaHUS JOKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PU3UKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBanue wuHTEpeca M CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHUIO TMPUPOJIbI, Pa3BUTUE WX HUHTEIUICKTYaJIbHBIX MU TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUA O HAYYHOM METOJIe MO3HAHWS M (HOPMHPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3y4YeHHUs OCHOB
CTPOEHUS MaTepuH U PyHTaAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHUE YMEHUMN OOBACHSTH SBJICHUS C UCIOJIb30BaHUEM (PU3UUECKUX
3HAHWHN W HAYIHBIX JTOKA3aTEIbCTB;

e (opmupoBanue mnpeACTaBiICHUN O poid GU3UKKA [JIs Pa3BUTUA JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTibkeHne ITUX Iieseil obecrneunBaeTcsl pelieHrueM CIEAYIOIMMX 3a/ad B

npouecce u3yyeHus Kypca GU3NKH Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

e TMpuOOpETEeHNE CUCTEMbI 3HAHHUKN 00 OOIMMUX (UINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX, BKIIOYAas MEXAHWKY, MOJIEKYJSIpHYIO  (H3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (opMupoBaHUE YMEHUI MPUMEHATH TCOPETHUCCKUE 3HAHUS I OOBICHEHUS
(bU3MYEeCKUX ABJICHUHN B MPUPOJIC M IS MPUHATHS MPAKTHICCKUX PEIICHUN B
MMOBCEHEBHOM JKU3HMU;

e OCBOCHHE CIIOCOOOB pEIIEHUS pa3IMYHBIX 3aJad C SBHO 3aJlaHHOM
duznyeckoil Moaenpro, 3a7ad, MOAPa3yMEBAIONINX CAMOCTOSITEIFHOE
co3anue GU3NMYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 3a/1a4H;

e TMOHWMaHHE (UBNYECKUX OCHOB U TIPUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKHUX MPOIIECCOB, UX BIMSHUS HA OKPYXKAIOIILYIO
cpeny;

e OBJAJCHUE METOJIaMU CaMOCTOSITEIIBHOTO IIJITAHUPOBAHUS M TIPOBEICHUS
bU3MYEeCKUX SKCIEPUMEHTOB, aHallM3a W HHTEPIpEeTaruu WHGOpMaIliH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYCHHOTO Pe3ysIbTaTa;

e CO3JaHUE YCIOBHM ISl Pa3BUTUS YMEHUN NPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wu3yuenue ¢usuku (0a30BBI YpPOBEHb) Ha YpPOBHE CpEIHEro OOIIero

oOpazoBanus orBoautcs 136 dacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).



[Ipennaraemeiii B mporpamMme 1Mo (U3MKE TNEepeyeHb JTa0O0paTOPHBIX U
OPAaKTHUECKUX paboOT SBISETCS PEKOMEHAOBAHHBIM, YYHTENb JI€1aeT BbIOOD
IpoBEJCHUS JAa0OpaTOpHBIX pabOT M OMBITOB € YYETOM HWHAMBHIYaAIbHBIX
0COOEHHOCTEH 00yJaromIMnXCsl.

2.COJEP)KAHUE OBYUYEHUA

10 KIIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

@usnka — HayKka o npupoje. HayuHbie METOIBI MO3HAHUSA OKPYKAKOLIET0 MUPA.
Ponp skcnepuMeHTa W TEOPUU B MPOLECCE MO3HAHUS NPUPOJIbI. DKCIEPUMEHT B
buzuke.

MonenupoBanue (U3NYECKUX SIBICHUNH W mpoueccoB. HaydHble T'MIIOTE3BI.
®duznyeckre 3aKOHbBI W TEOPUH. ['paHUIBl TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 Mecto (pu3uku B pOopMUpPOBAaHUU COBPEMEHHOM HayYHOU KapTUHBI MUPA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOroBbIe U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JBHKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOIO JIBHIKEHUS.
Cucrema orcu€ra. Tpaekropusi.

[lepemerienne, ckoOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) U
YCKOPEHME MAaTEpUAIIbHOM TOYKH, MX MPOCKIMU HAa OCH CUCTEMBI KOOPAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOEe JBWKeHue. ['paduku
3aBUCHUMOCTH  KOODJIHWHAT, CKOPOCTH, YCKOPEHHs, NYyTH M NEPEMELICHUs
MaTepUAIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaIeHUSI.

KpuBosmHetHOE ABMKEHHE. [[BIKEHNE MAaTEPUAIBHOW TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZAYJIKO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHENMHAsl CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: CIIHIOMETP,
JIBUKECHHUE CHAPSAJIOB, LIEMTHBIE U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Mogenbp cuctembl OTCUYETA, WIUTKOCTPALMS KHUHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[Tpeobpa3zoBanne ABMKEHUHN C UCTIONH30BAHHEM MIPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGniogenne nBukeHUs Tena, OpPOIIEHHOrO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TafeHUSI.

HamnpaBnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUSI C LEJBI0 ONPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnegoBaHnne COOTHOLICHHS MEXAY NyTSAMH, ITPOUACHHBIMU TEJIOM 34
MOCIICIOBATEIBHBIC  PAaBHBIE IPOMEXYTKA BPEMEHUM TMPHU PABHOYCKOPECHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuunn ~ otHocutensbHOCTH  ['aymmnes.  IlepBeii  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwii. Bropoit 3akon HeroToHa 111
MaTepuaibHONM TOUKU. TpeTuii 3akoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHOro tsarotenus. Cuiia tsoxectu. [lepBas kocmuueckast CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (mokosi, ckoyibxeHus, kadeHus). Cuna tpenusa. Cyxoe
TpeHnue. Cuna TpeHUs CKOJBKEHUS W cuia TpeHus nokos. Koadduuuent tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHKEHHE a0COIMIOTHO TBEPIOTO TENA.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpamieHus. [liedo cumnbl. YcioBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuuyeckue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MOAIMIHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOICHCTBYIOIINX TET.

Bropoit 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUH.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HHMKAKOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

HccnenoBanne ycinoBUi paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3axonvl coxpanenus 6 MexanuKe

Nmnynbc MarepuanbHOW TOYKH (Tena), CHUCTEMbl MAaTepUaJbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUME HMIYyJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTruBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.



Kunernueckass sHeprus wMaTepuaibHOM TOYKM. TeopemMa 00 H3MEHEHHU
KUHETUYECKOU YHEPTUMU.

[TorenuunansHast sHeprus. [loTeHnmanpHas sHEPrus ynpyro aepopMupoBaHHON
npyxuHsbl. [loTeHnnanpHas sHEprus Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHBIC U HEMOTEHIIUANBHBIE CUJIbl. CBsA3h PabOThl HEMOTEHIIUATBHBIX
CWJII C W3MEHEHHEM MEXAaHWYECKOM B3HEPrMM CHUCTEMBI TeNl. 3aKOH COXpPaHEHUS
MEXaHUYECKOM SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE INPHUMEHEHHE: BOJOMET, KOMED,
IIPYKUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBHKEHUE.

[lepexoq NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenue aOCONIOTHO HEYNpPYyroro yjaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanre cBsA3M paOOThl CHIIbI C U3MEHEHHUEM MEXAHUYECKON HSHEPruu
TeJIa Ha IIPUMEPE PACTSKEHUS PE3NHOBOTO JKI'YTa.

Paszgea 3. MosexkyasipHas (pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUM U HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [Auddysus. Xapaktep ABMKEHUS U
B3aUMOJECHUCTBUS YaCTULL BelIeCTBA. Moaenu CTpOEHHUs ra30B, KUJIKOCTEU U TBEPABIX
TeJd U 00BICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojesel. Macca u pa3Mepsl
Monekyn. KonnuectBo BemectBa. [loctostHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ uszmepenue. lllkana temmepatyp
Llenbcus.

Mogenb uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KMHETHYECKOU
TEOpUHM HUJeANbHOTO ra3za. AOCOJIOTHAasE TeMmIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW SHEPrUM TEIJIOBOrO NABWKEHUsA vactull ra3a. Illlkama temmepatyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
Janerona. M3omnponeccsl B UI€ATBHOM T'a3e ¢ MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['padrueckoe mpeacTaBiIeHNE U3OMPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnwIThl, JOKAa3bIBAIOIIME JUCKPETHOE CTPOEHWE BelmecTBa, ¢oTorpaduun
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnbIThl 110 1M PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlITepHa.



OneIThI, JTIOKa3bIBAIOIIIHE CyILIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HJICaJbHOTO  Tasa,
WU30IIPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Onpenenenue maccbl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE W3MEPEHUN
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY MapamMeTpaMy COCTOSHHUS pa3peKEeHHOTO
rasa.

Tema 2. OcHosbt mepmoOUHAMUKU

TepmonuHaMuueckass cucreMa. BHYTpEHHsISI SHEpPrus TEpPMOJIMHAMHUYECKOU
CUCTEMBI M CIOCOObI €€ n3MeHeHus. KonnuecTBo TerioTel U pabdota. BHyTpeHH:s
DHEPTUS OJTHOATOMHOTO UJI€AJTbHOTO rasa. Bunpl TEIUIONEPENAYH
TEIUIONPOBOJHOCTh, KOHBEKLMS, W3IYy4YEHHE. YJIeJbHAsI TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH pH TEIUIONEpeaaye.

[lonsitue 00 anumabatHoM mpouecce. IlepBbli 3aKOH TEPMOJUHAMUKH.
[IppumeHeHue nepBOoro 3aKoHa TEPMOAMHAMHUKH K u3omporeccaMm. ['papuyeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBbie MamuHbl. [IpuHIMIBL 1eHcTBUS TeTUIOBBIX MamvH. [Ipeobpa3oBanus
DPHEPrUM B TEIUIOBBIX MamuHaX. Kosd@uimeHT mnose3HOro AeMCcTBUS TEMIOBOU
MmamuHbl. [{ukn KapHo u ero ko3guiiueHT mojie3HOro ASHCTBUSA. DKOJOTUYECKUE
po0JIeMBbI TEMJIOIHEPTETUKH.

TexHu4eckue yCTpOMCTBA UM NPAKTUYECKOE TNPHUMEHEHHUE: JIBUTaTellb
BHYTPEHHET0 CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEW OHHEpPruuM Teia MPU COBEPIICHUU PAOOThI: BBUIET
npoOKKM U3 OYyTBUIKM MOJ JACHCTBHEM CXXaTOro BO3[yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHyTpEeHHEW SHEpruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OneIT 0 a11a0aTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoi TypOMHBI, IBUTaTelisi BHYTPEHHEIO CrOpaHUs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHOoN TEMIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanne u konaeHcauus. Vcmapenue u kuneHue. AOCONIOTHas U
OTHOCUTEJIbHAs BJIAXHOCTh BO3AyXa. HacelmeHHbld mnap. YaenpHas TEmiaoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe teno. Kpucramiueckre u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBnenue wu
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TerIoBoro OanaHca.



TexHn4yeckrue YyCTpOWCTBA W IPAKTUYECKOE NPUMEHCHHUE: TUTPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJOTHHU IOJYYEHUS] COBPEMEHHBIX MAaTEpPHUAIIOB, B
TOM YHUCJIE HAHOMATEpUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kurnienue rpy noHM>XKEHHOM JTaBJICHHH.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBanust v IJIaBJI€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHrne OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. DiaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DJIeKTpU3alMs TeN. DNEKTPUYECKUN 3apsal. J[Ba BUIA dIEKTPUUECKUX 3aPANIOB.
[IpoBOIHUKH, AUINEKTPUKHA U TTOTYIPOBOAHUKU. 3AKOH COXPAHEHHUS JIEKTPUUECKOTO
3apsna.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedHBIM SIEKTpUYECKUN 3apsiil.
Onektpuueckoe mnoje. Hanpsok€HHOCTH  anekTpudeckoro  moiid.  [IpuHnmn
CYyHEPIIO3ULIAN DJIEKTPUUECKUX TOJIeH. JIMHUKM HanpsHKEHHOCTH 3JIEKTPUYECKOTO
IOJIA.

Pabora cun snektpocrarnaeckoro mnoss. [lorenmuan. Pa3HOCTh MOTEHIIMAIIOB.
[IpOBOIHUKM W JAUINEKTPUKH B JJIEKTPOCTATHYECKOM Ttoze. Jlusnekrpuyeckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. OJIEKTPOEMKOCTh INIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

TexHudyeckue yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, DBJEKTpOCTaTHYeCKas 3al[uTa, 3a3eMJIEHHE DIJIEKTPONpPHOOpPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTD AJEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOopa OT IUIOIIAN MJIACTHH,
PACCTOSIHUS MEXKy HUMU U JUAJICKTPUUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 pazauunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpspxenue. 3akon OMa 151 ydacTKa LETH.



DNEKTPUYECKOE COMPOTUBJIEHUE. Y IEIBHOE CONPOTUBIEHUE BELIECTBA.
[locnenoBaTenpHOE, IapaJuIEIbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PabGora onextpuueckoro Toka. 3akoH JDxoyns—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYI[as CWJIA W BHYTPEHHEE COINPOTHUBICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKo nenu. KopoTkoe 3aMbIKkaHue.

ONeKTpOHHAas IIPOBOJAUMOCTh TBEPABIX METaJIOB. 3aBUCUMOCTh
COIPOTHUBJIEHUS METAJLIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUNA TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TorynnpOBOJHUKH. CobcTBeHHas U IpuMecHas IIPOBOJUMOCTb
noJIynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIMKOBBIE TPUOOPHI.

OneKkTpudyecKnid TOK B pacTBOpax M pacIulaBax  3JIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS] TUCCOLUALUSA. DIEKTPOIIU3.

DJIEKTPUYECKHUM TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIBHBIN pa3psl.
Momnnus. [1na3zma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIEPMETD,
BOJITMETpP, PEOCTaT, MCTOYHUKU TOKa, BJIEKTPOHArpeBaTeIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAaKyyMHBIM IUOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN N0/, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUIIbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh COIIPOTHBIIEHUS IWIMHJIPUYECKUX MPOBOAHUKOB OT [JIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEUYEHHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue DIEKTpOABMXKyled cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOT'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHUCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne dIeKTpOABWKYIIEH CHJIBI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne ammekTpoimsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
Y4ETOM COZAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypcamMHM MAaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusl, CBA3aHHBIE C HM3YyYEHHUEM METOJIOB HAay4HOI'O
NO3HAHUS: SIBICHHWE, Hay4yHbId (aKT, TUNOTE3a, (QU3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJEIIUPOBAHHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: peumieHre CUCTEMbl YpPaBHEHUH, IMHEHas QyHKUMs, napadoia,
runepbona, UX TrpaduUKM M CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKLHUU: CHUHYC,
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KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI
Y UX MPOEKIUH HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonoeus: Mexannyeckoe IBWKEHWE B JKUBOW mpupojne, auddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHU3MOB (BHIBI TEIUIONEPEIAyH, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKUE ABJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEH U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJIOB, SJICKTPOJIMTHYECKAS TUCCOIMALINS, TaJIbBAaHUKA.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus.: npeoOpazoBaHue JBIKCHUH C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET
TPEHUSI B TEXHUKE, MOAIIUITHUKHA, UCIOJIb30BAaHNE 3aKOHA COXPAHEHUS HMMITYJIbCa B
TeXHUKE (pakeTa, BOJAOMET U JAPYrue), ABUTATeIh BHYTPEHHErO CrOpaHMs, MmapoBas
TypOuHa, OBITOBOH  XOJOJWJIBHUK, KOHJIMIIMOHEP, TEXHOJIOTHU  IOJTYYEHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAsT 3allluTa, 3a3€MJICHHE JJIEKTPONpPUOOPOB, KCEPOKC, CTPYUHBIH
MPUHTEP, DJICKTPOHArpPEBaTENIbHBIE MPUOOPHI, IIEKTPOOCBETUTEIBHBIE MPUOOPHI,
rajbBaHUKA.

11 KUIIACC
Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe nonie. I1eKmpoMaZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuThl. B3anMOIE€MCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noje. Bektop MarHuTHOM MHAYKUUU. [IpUHIUIT Cynepro3uiy MarHUTHBIX ITOJIEH.
JlnHMM MarHuTHOM WHAYKIMU. KapThHa JWMHWUKA MArHUTHOM WHIYKUHU TOJIS
MMOCTOSTHHBIX MAarHUTOB.

MarnutHoe T1I0JI€ TIPOBOJAHUKA C TOKOM. KapTuHa JMHUNA WHIYKIWAH
MarHuTHOTO TOJISL JUIMHHOIO TIPSIMOTO IPOBOJHWKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KATYIIKH C TOKOM. OmbIT Opcrena. BzauMoaencTBue NpoOBOJIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna JlopeHiia, €€ MOyJib U HampaBJieHUE. [[BUKeHUE 3apsHKEHHOW YaCTHUIIBI B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JIopeHiia.

SIBieHue  BIEKTpOMAarHUTHOM UHAYKOUM. IlOTOK BeKTopa MarHUTHOU
WHIYKIUU. OJEKTPOABUAKYINAST CHJIa MHAYKIHUHW. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu @apanes.

BuxpeBoe »sieKTpuyeckoe ToJie. OJIEKTPOABIXKYIIAS CUla HWHIYKIHU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE  CaMOMHAYKUUH.  ODJEKTPOABMXKYINAs  CUJa
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOWCTBA M MPAKTUYECKOEC NPUMEHEHUE: TOCTOSIHHbBIC
MAarHUTHhI, 3JIEKTPOMArHUTHI, SJIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX YACTHII,
WHIYKIUOHHAS [1€Yb.
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Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh DJJIEKTPOJBWKYILIEH CHIJIBI MHAYKIHUH OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBneHNE CaMOMHIAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHre MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paznen S. KoJsie0anust v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHUmMHble KOAEOAHUA

KonebarennHas cucTeMa. CBo0OOIHEIE MEXaHUYECKUE KoJIeOaHUSI.
["apmonnyeckue konebanus. Ilepuoxa, dacrora, amrmuTyna u ¢asza KoJaeOaHHi.
[IpykvHHBIN MasATHUK. MaremMaTUyecKnii MAasTHUK. YPABHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBparieHne sHepruy NPy TAPMOHUYECKUX KOICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KoOJIeOaHUS B
UJCATbHOM KOJICOATeIbHOM KOHType. AHAJIOTUi MEXIYy MEXaHWYECKUMH U
AJIEKTPOMAarHUTHBIMU ~ KosieOanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXawNUX KoJjieOaHUsIX. BBIHYXJICHHbIE MEXaHHYECKHE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpii  TOk. CHHyCOMITANbHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJIHOE U JICUCTBYIOIEEe 3HAYEHHWE CHJIBI TOKa H
HaIpsHKCHUS.

Tpancpopmarop. IlpousBojacTBo, mepenaya M MOTPEOJIEHUE DIIEKTPUUECKOU
SHEPruM. IJKOJOTMYECKHE PUCKU TPU NPOU3BOJCTBE 3JIEKTposHepruu. KymbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue YCTPOWCTBA W NPAKTUYECKOE MPUMEHEHUE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KoOJIEOATEIHHOM CHUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onaunca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.
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OcuuwinorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HANPSsDKEHUS OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu NOCIEOOBAaTENBHOM COEIWHEHHUU PE3UCTOpa, KATYLIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpEIayu.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

HccnenoBanre 3aBUCMMOCTH TMEpUOAa MallbIX KOJeOaHMM rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpEMEHHOrO TOKA B LIEMU W3 MOCIEAOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBIE 60JIHbL

Mexanudeckue BOJIHBI, YyciaoBus pacnpoctpaHeHus. Ilepuon. Ckopocts
pacrpocTpaHEHUsT W JJIMHA BOJIHBL. llomepeyHble H  MOPOJOJIbHBIE  BOJIHBIL.
HNuTtepdepenius u uPppakuus MEXaHUUECKUX BOJIH.

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

DNEeKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSL M3TYyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexrpomaruutHoii BonHe. CBolcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, MpEeIOMIIEHUE, MNoJspu3auus, AUdpakuus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >J€KTPOMArHUTHBIX BOJIH. [[pUMEHEHHE SJIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKkue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JWAarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobiomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmtonenue orpakxeHus: U NpeJoMIIEHUS] MEXaHUYECKUX BOJIH.

Hab6monenue natepdepenunu u audpakiuud MEXaHUYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYIOW U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPETOMIICHHE,
noJisipu3arys, mudpakius, THTEpPEpeHITHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. lIpsAMoiMHENHOE pPAcCHpOCTpaHEHUWE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oTpaxeHusi cBera. [locTpoeHue uzoOpaxkeHUil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akOHbI MPEJIOMJIEHUSI CBEeTa. AOCOJIIOTHBIA MOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrojg mOJHOTO
BHYTPEHHETO OTPaKCHHSI.
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Hucnepcus cBeta. CroxxHbIil cocTaB Oenoro ceera. LIBer.

Cobuparomiie u paccenBaromue JuH3bl. ToHKas auH3a. POKYyCHOE pacCTOSHUE
U ONTHUYECKasi cuja TOHKOM juH3bL [locTpoeHue n300pakeHUil B coOMparonmx U
pacceuBaromux JimH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BomnoBas ontuka. Matepdepennus cBeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HAOJIIOICHUST MAKCUMYMOB M1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. Judpakuronnas pemérka. Y clioBue HaOIIOASHUS TIaBHBIX
MaKCUMyMOB TMpU TMaJICHUd MOHOXPOMATHYECKOTO CBeTa Ha JU(PaKIIMOHHYIO
pEWETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyna,
¢doToamnmapar, NPOEKINOHHBIA annapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAS ONTHKA,
nu(pakMOHHAs PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMOIMHEWHOE pacpOCTPAaHEHHE, OTPAXKEHWE W TNPEIOMIICHHE CBETA.
OnTuyeckue mpudOpHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKONA.

Habmronenune natepdepeHInm cBeTa.

Hab6monenune nudpakxium ceera.

HaOmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBI IPU3MBI.

[Toy4yenue cekTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKH.

HabGnrogenue noasipu3aluu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

W3mepeHne nokasareiis NpesioMIIEHNs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBLHONW TEOPUHM OTHOCUTEILHOCTH

I'panuLBI IPUMEHMMOCTH KJIACCUYECKOM MeXaHUKHU. IlocTynaTsl crienuaabHON
TEOPUH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTb MOIYJS CKOPOCTH CBETa B BAaKyyMeE,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHHM M COKpAIlCHHE
JUTAHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3bp Macchbl C PHEPrue M UMITYJIbCOM PEISTUBUCTCKONW YACTUIIbL. DHEPIHs
MOKOSI.

Paznen 7. KBanTtoBasi pusuka
Tema 1. nemenmol K6anmoeoi ONMUKU
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®otonbl. Popmyna [Inanka cBa3u 3HEprun GOTOHA C €r0 YACTOTON. DHEprus u
UMIYIbC GOTOHA.

Otkpeitre u uccienoBanue ¢orodddexra. Ompitel A. I'. CrosneroBa. 3aKOHBI
dororddexra. Ypasuenue OitHmTeitHa ans dotorddexra. «KpacHas rpaHumay
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA W MPAKTHUYECKOE NpPUMEHEHHE: (POTORIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHUIO o -YacTHII.
[Inanerapuas Mmoaens aroma. [loctynarel bopa. U3nydenue u noriomieHue GOTOHOB
IIPU [IEPEXO0JIE aTOMa C OJHOTO YPOBHS dHEPrUu Ha Apyrou. Buasl cniektpos. CniekTp
YPOBHEM SHEPrUU aTOMa BOJIOPOA.

BosiHoBBIE cBoiicTBa yactuil. Bonnbl ne bpoitnsa. KopryckyisipHO-BOJTHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTpOMCTBA U MPAKTUUECKOE IPUMEHECHUE: CIEKTPAIbHBIN aHAIN3
(ciekTpocKoIt), 1a3ep, KBAaHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue muHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOLIUE CIIOXKHOCTh CTpoeHHs sAnupa. OTKpbITHE
paanoakTuBHOCTH. OmBITE Pesepdopaa mo onpesenennio coctaBa paauoakKTUBHOTO
usnydenusi. CBolicTBa anbda-, OeTa-, raMMa-u3nydeHus. Bivsaue painoakTuBHOCTH
Ha KMBbIE OPTAaHU3MBI.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykinonnas wmonens snpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnian. DNEKTPOHHBIM W TMO3UTPOHHBIM  OeTa-pacmaa. ['amma-
U3JIly4eHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SlnepHple peakuuu. /leneHne u CUHTE3 AI€Ep.

SAnepuwiii peaktop. TepmosuepHbiii cuHTe3. I[IpobGieMbl M TMEPCHEKTUBBI
AJIEPHOM DHEPTETUKU. DKOJOTHUECKUE ACTIEKThI IACPHON SHEPTETUKH.
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OnemeHTapHble YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

®dynaameHTanbHble B3auMoecTBrs. EAMHCTBO hM3HYECKOM KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: NO3UMETP, KaMepa
Bunbcona, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3zgea 8. JjieMeHTBI ACTPOHOMUH M ACTPOPUINKHU

Otanbl pa3BUTHS acTPOHOMHH. [IpuKiIamHOE U MUPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3Bé3mnoro HeGa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, MX BHUIUMOE
JBIDKCHUE.

CosiHeuHas cucrema.

Counnue. ConHeyHast akTUBHOCTh. Mictounuk sHeprun ConHua U 3BE€3/1. 3BE3NBI,
X OCHOBHBIC XapaKTEPUCTHUKHU. JlmarpaMma «CHEKTPAIBHBINA KJIACC — CBETUMOCTBY.
3BE31bI TJIABHOW MOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY A
3BE3]] TJIAaBHOM IOCIIEIOBATENLHOCTH. BHyTpeHHee cTtpoeHne 3BE31. COBpEMEHHBIE
MPEJCTABICHUS O MPOUCXOXKJIACHUU W 3BotouMM ConHIa U 3BE3A. DTalbl KU3HU
3BE3L.

Mineunbiii IlyTe — nHama [Iamaktuka. Ilonokenwme u aBwxkeHue CoiHia B
lNanaktuke. Tunsl ramaktuk. Paguoramaktvku u kBasapbl. YUEpHBIE ABIPBI B sIpax
TaJIaKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xab60ma. Pazberanme rajgakTuk.
Teopus bonporo B3psiBa. PenmkToBoe u3iydyeHue.

MacirabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJIa30M C MCHOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUN JIJI1 OMPEACIICHUS TOJIOKEHUS HEOECHBIX OO0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be31si CEeBEPHOIro MOJTYILIAPHS U IPKUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEHUE

Poap hu3uku 1 acCTpOHOMHUHU B SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COITMAIbHON
U DTUYECKOU cdepax AesITEIHbHOCTUA YEJIOBEKa, POJIb U MECTO (PM3HKU M aCTPOHOMUU
B COBPEMEHHOU HAayYHOUN KapTUHE MUPa, POJib (U3NUECKONU TeopuH B (HOPMUPOBAHUN
NpECTaBICHUNA 0 (PU3NYECKON KapTUHE MHpA, MECTO (PU3UUYECKON KapTUHBI MHpa B
00IIIeM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUNA O TIPUPOJIC.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
Y4ETOM COJAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcamMd MaTEMaTHKH,
OHOJOTrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.
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Meorxcnpeomemnvie nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHHWE, HAy4YHBIH (DaKT, TUMOTe3a, (PU3MYEecKas BEIUYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa:  pelIeHHE CHUCTEMbl YPAaBHEHHMM, TPUTOHOMETPHUYECKHE
(GYHKIIUM: CHHYC, KOCHMHYC, TaHT€HC, KOTAaHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX NPOEKIMHM HAa OCH KOOPAHMHAT, CIIOXEHUE BEKTOPOB,
IPOU3BOJHBIE D3JEMEHTAPHBIX (DYHKIMHA, TPU3HAKM TOJ00US TPEyroJIbHUKOB,
OIpeieNIeHUE MIIOAAN IIJIOCKUX (GUryp U 00bEMa Tell.

buonocus: »nekrpudeckue SBIEHUS B KUBOM IpHUpoJEe, KoJeOaTeIbHbIE
JBIKECHUS B KUBOM IPUPOJE, ONTHUYECKUE SIBJICHUS B JKUBOW NPUPOJE, IEHCTBHE
paauanuy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKAs CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE MOJIOCAa 3€MIIU, 3aJ1€KH MarHUTHBIX pya, GOTOChEMKA
3€MHOU MMOBEPXHOCTH, MPEJICKa3aHNE 3eMIIETPSICEHU.

Texnonocusi: JNHHUM  DJIEKTPONEpENady, TEHEpaTop MEPEMEHHOro TOKa,
AJIEKTPOJBUTATENb, WHIAYKUMOHHAS Ti€4b, pajap, paJuoONpHEMHHUK, TEIEBU30D,
anTteHHa, tenedoH, CBY-meub, MNPOEKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA,
COJIHEYHas Oarapes.

3.IIJTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydeObHoro mnpeamera «®Du3nMka» Ha YPOBHE CpPETHETO OOIIero
oOpazoBaHus (0a30BbIi ypOBEHB) MOHKHO OOECHEUYUTh JOCTHXKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI yueOHoro mpeamera «Duszukay TOTKHBI
OTpaXXaThb TOTOBHOCTh W  CIOCOOHOCTh  OOYYarolmMXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUH,  COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IICHHOCTSM POCCHHCKOr0o OOIIEeCTBa, pPacIIMpeHUE >XHU3HCHHOTO
ONBITA W ONbITa JCITEIbHOCTH B MPOLECCE pealu3allii OCHOBHBIX HaIpPaBJICHUN
BOCITUTATEJILHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK O0YYaIOMErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKMX  T'YMAHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO [I€SITEIBHOCTh B MHTEpecax TIPa)kKIaHCKOIO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJICHCTBOBATh C COLMATIBHBIMA MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMH U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU M BOJOHTEPCKOU JESATEIBHOCTH;
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2) IAaTPUOTHYECKOT0 BOCTIMTAHMA:

c(OPMUPOBAHHOCTH POCCUNCKOM TPAKIAHCKON HUIEHTUYHOCTH, MaTPHOTU3MA;

LEHHOCTHOE€ OTHOIIEHHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSAM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYallMI0O U TNPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIIOUYasl 3CTETUKY HAy4HOTO TBOPUYECTBA,
IpUCyIIETo (PU3NUECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEPEC K Pa3IuyHbIM cPepam npodhecCUOHATBHON I€ATEbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3MKOM M TEXHHUKOW, YMEHHE COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh U CIHOCOOHOCTH K OOpa3OBaHUIO U camMoOOpa3oBaHUIO B 00JacTu
(bU3UKN HA IPOTSHKCHUU BCEU JKU3HU;

6) 3K0JIOrnYecKOro BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOMW KYyJIbTYphl, OCO3HAaHHE TJI00aTBEHOTO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

IUIAHUPOBAHHUE U OCYIIECTBJICHHUE JCHCTBUM B OKPY’KAIOWIEH CpElI€ HAa OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO PAa3BUTHUS YEJIOBEYECTBA;

paclIMpeHne ONbITa AEATEIbHOCTH YKOJIOTUYECKON HAMPABICHHOCTH HA OCHOBE
UMEIOITUXCS 3HAaHUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HaHWE WEHHOCTH HAyYHOM [eATEeIbHOCTH, TOTOBHOCTH B MPOLECCE
U3y4eHUs PU3UKU OCYIIECTBISATh MPOEKTHYIO M HCCIEN0BATEIbCKYIO AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble Jiornueckue JaeicTBuA:
CaMOCTOSITEIILHO dbopMynpoBaThH u AKTyJIM3UPOBATH npooiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPEAEHATh LIENH JIEITEIbHOCTH, 3aJaBaTh IApAMETPbl W KPUTEPUH HX
JTOCTHOKECHUS,
BBISIBIIAITH 3aKOHOMEPHOCTH W MTPOTHBOPEYHS B paCCMATPUBAEMBIX (PU3NUECKHUX
SIBIICHUSX
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pa3pabaThiBaTh IUIAH PEIICHHUS NPOOJEMbl C y4E€TOM aHajan3a HMEIOIIMXCS
MaTepHaTbHBIX M HEMAaTePHUATIbLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATCILHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACSITCIBHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH padOTY B YCIOBUSAX PEaJbHOTO, BUPTYATBLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUHN KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciienoBarejabcKyue 1eMCTBUSA.

BJIAJCTh HAY4YHOW TEPMHUHOJIOTHEH, KIIOUYEBHIMA TMOHATHSIMU W METOJaMHU
bu3nUecKoil HayKH;

BJIAJI€Th HABBIKAMH YUEOHO-HCCIIEOBATEIbCKON U MPOECKTHOM NESITEIbHOCTH B
o0nacT (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOHUCKY
METO/IOB pemieHusi 3a1ad (U3HUECKOro COJEP’KaHUs, MPUMEHEHUIO Pa3InYHBIX
METO/IOB ITO3HAHMSI,

BIAJCTh BUJAMU JIEATCILHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €r0
WHTEPIpPETAlNA, TPEOOpPa30BaHUI0 W TMPUMEHCHHIO B PA3JIHYHBIX y4EOHBIX
CUTYalLlMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBIIATh TPUYHUHHO-CIICJICTBEHHBIE CBSI3W W aKTyaJIM3upoOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HAXOAUTh apTyYMEHTHI JIJIS I0KAa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHAIM3UPOBATh MOJIYYCHHBIE B X0JI€ PEUICHUS 3a7a4i Pe3yIbTaThl, KpUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh # (GOPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOMN
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHUS TI0 (U3MKE B MPAKTHYECKYI0 00JacTh
KU3HEICITCITbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTrHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTb MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HaBBIKAMHU TOJydeHUsS WHOOpPMAIUU (PU3NYECKOTO COJCpKAHUSI W3
WCTOYHUKOB PpAa3HBIX THUIIOB, CAMOCTOSTEIHLHO OCYIIECTBJISTh TIOWUCK, AaHAJU3,
CUCTEMATHU3AIMI0 W WHTEPHIpeTanui0 WHPOPMAIMKU Pa3IUYHBIX BHUAOB U (Qopm
MIPE/ICTABIICHNUS,;

OIICHUBATh JJOCTOBEPHOCTHh MHPOPMAIIUH;

UCITI0JIB30BATh CPEICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUH
B pEIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a7a4 C
coOmoieHneM TpeOOBaHWN HOPTrOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepekeHrs, MPAaBOBBIX M JTHUYECKUX HOPM, HOPM HMH(POPMALMOHHOM
0€e30IMaCHOCTH;

co3/aBaTh TEKCThl (PU3NUECKOTO COACPKAHUS B PANIUUHBIX opMaTax ¢ yuéTom
Ha3HaueHUs MHGOPMALMK U LEJIEBOM ayAUTOPUH, BBHIOMpAs ONTUMANIbHYIO (opMy
MPEICTABIICHUS U BU3yaJlU3alUu.
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KoMMyHUKATHBHBIE YHHBeEPCcAJIbHbIE YueOHbI€ TeliCTBUS:

OCYILIECTBISATH OOIICHNHE HA YPOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKNA KOHMDIUKTHBIX CUTYAlMA U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB,

MOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HMHIWBUIYaTbHOU
paboThI;

BBIOMpaTh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBHI C y4€TOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

NPUHUMATh  IIEIM  COBMECTHOW  JCSITENbHOCTH, OpTaHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTMXKCHHUIO: COCTABJISATH IUJIaH JICWCTBHM,
pacmpeiieniaTh poiu € Y4Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OILICHWBATh KaYECTBO CBOETO BKJIAJA M KaXJOTO yJYaCTHHUKA KOMAaHABI B OOIIMIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE TIPOEKTHI, OIICHMBATh WJAEH C TO3UIWHA HOBHU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHMUECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYILECTBISATh IMO3HABATEIbHYIO JEATEIBHOCTh B 00JacTu
GU3MKK W AacCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh W  (POPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTaBIIATH IIJIAH PELICHUs pACYETHBIX M KAYECTBEHHBIX 3a/a4,
IUIAH BBIMIOJIHEHUSI MPAKTUYECKOH paboThl € YYETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JenaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

crioco0CTBOBATh (POPMUPOBAHUIO U TIPOSIBJICHUIO SPYAMUIIMU B 00J1aCTH (PU3HKH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

NaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIa/IETh HaBBIKAMH MMO3HABATEIBHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JEWCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

UCIONB30BaTh MPUEMBI peIIeKCHH IS OLICHKH CUTYyallH, BbIOOpa BEPHOTO
peleHus;
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YMETh OILICHMBAaThb PHCKHM W CBOEBPEMEHHO NPUHHMATh pEUICHHs MO0 UX
CHIDKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHTHl JPYrUX TpU aHalIu3e pPe3yJbTaToB
JeSITEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M AapryMEHThl JPYTUX TpU aHalIu3e pPe3yIbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OMIHOKH.

B npouiecce 1oCTHMXEHUST TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbl 110
dbusuke 1 YpOBHS  CpelHEro olmiero o0Opa3oBaHUs Yy OOydYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAILHBIH WUHTEJIEKT, Ipearnoiaratomui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIJIIOYAIOLIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BUIETHb HAMPABICHHUS DPA3BUTHS COOCTBEHHOW IMOLMOHAIBLHOU Cdepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh  aJalTHPOBATBHCS K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALlMH, BKIIOYAIOMIEM CTPEMIIEHHE K JOCTHKEHUIO LIENIH U
yclexy, ONTHUMH3M, HHHUIMATUBHOCTh, YMEHHUE JAEWCTBOBATH HCXOJS U3 CBOHUX
BO3MOKHOCTEH;

MIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE
JIPYTHUX, YUUTHIBATh €ro MPU OCYIIECTBIEHUN OOILEHUS, CIOCOOHOCTh K COUYBCTBUIO
U COIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOLIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOLLEHUS C
JPYTUMH JIOAbMH, 3a00TUTHCS, POSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonity o0ydenus B 10 kiacce nmpeaMeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (Pu3nkd B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHbI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHUIBI TMPUMEHEHUS U3YUYCHHBIX (U3NYECKUX  MOJIETeH:
MaTepuaibHas TOYKa, WHEpIHAIbHAs CHCTeMa OTCYETa, abCOMIOTHO TBEPIOE TEO,
UJICAIbHBIN Ta3, MOJEINA CTPOCHUS Ta30B, KUAKOCTEHM U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIECKUX 3a/ad;

pacno3HaBaTh (U3WYECKUE SBICHHS (TIPOIECCH) U OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BELIECTBA WU
ANEKTPOJAMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHEWHOE JBHKECHUE,
cBOOOIHOE Ma/IeHue Tell, ABMKEHUE 110 OKPY>KHOCTH, UHEPIIHSI, B3aUMOJICHCTBUE Tell,
muddy3usi, OpOYHOBCKOE JBMKEHUE, CTPOCHHUE JKUJIKOCTEH U TBEPHABIX TeEJ,
U3MEHeHHe 00bEMa TeNn MpU HarpeBaHUM (OXJAXJACHHH), TEIIOBOE pPaBHOBECHE,
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UCHapeHue, KOHJACHCAIWSA, IUIAaBJICHHWE, KPUCTAUTU3alWs, KHIICHHE, BIIAXXHOCTH
BO3]IyXa, MOBHIIIICHUE JTABJICHHS Ta3a MIPHU €r0 HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b
MEXIy IapaMeTpaMd COCTOSIHMS Ta3a B HM30MPOIeccax, dJEKTpU3aIus Ted,
B3aMMO/JICHCTBUE 3apsJIOB;

OIMCHIBATh MEXAHWYCCKOE JIBFDKCHUE, HCIOJb3ys (U3HUSCKAC BEIUIHHBIL:
KOOpJIMHATA, ITyTh, IEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMITYJIbC
Tena, KUHETUYECKas SHEpTus, TOTEHIMAIbHAs JHEepPrus, MeXaHuueckas paboTa,
MEXaHW4YEeCKass MOIIHOCTh, TMPH OIMCAHUU TPABUIBHO TPAKTOBATh (HHU3HUSCKUN
CMBICJT MCTIONIb3yEeMbIX BEITUYHMH, UX 0003HAYCHUS W CIUHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEJIMUUHY C APYTUMHU BEJIHMUYNHAMU;

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA T M TEIUIOBBIC SIBJICHHUS,
UCTIONB3YSl (U3WUYECKHME BEJIMYMHBI: JaBliCHHWE Tasza, TeMIeparypa, CpexHss
KHHETUYECKass SHEPTUsS XaOTHYECKOTO JIBMKCHHS MOJICKYJ, CpEIHEKBaJIpaTHIHAS
CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPCHHSIS JHEprus, pabora rasa,
KOA(PQGUIIUEHT TIOJIC3HOTO JCHCTBHS TCIUIOBOTO JBUTATENSA; IPH  ONHCAHHUU
NPaBWJILHO TPAaKTOBAaTh (PU3WYCCKUH CMBICI  HCIIOJIB3YEMbIX BCIIMYUH, HX
0003HAYCHHUS M CIUHUIIBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINC JAHHYIO (HU3HUECKYIO
BCJIMYMHY C JPYTHUMH BETUIHHAM;

OIKCHIBaTh M3yYCHHBIC AJICKTPUUYCCKUE CBOMCTBA BEIISCTBA M JJICKTPHUUCCKHE
sIBIICHUST (IIPOIECCHI), MUCTOJB3Ysl (PU3UUECKUE BEIMYUHBI: JICKTPUUCCKUN 3apsi,
AJIEKTPUIECKOE TI0JIC, HAMPSHKEHHOCTh TIOJS, MOTSHIMAN, Pa3HOCTh TOTEHITHAJIOB;
IIPH ONMCAHUU MIPABWIILHO TPAKTOBATH (PU3UICCKUI CMBICIT UCIIOJIb3YEMBIX BEJIMUHH,
uX O00O03HAYCHWS W CIUHUIBI, YKa3bIBaThb (OPMYJIBI, CBS3BIBAIONINE JTaHHYIO
(PM3UUECKYIO BEIMUMHY C JPYTUMH BEIUNYHHAMY;

aHAIM3UPOBATh (DU3MYECKHE TPOIECCHl M SBIICHUS, HCIIONB3YsS (U3HUSCKHE
3aKOHBI M MPUHIMILL: 3aKOH BcemupHoro tsaroreHus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAaHCHUS MEXaHWYCCKOM DHEPTHH, 3aKOH COXPaHEHUS UMITYJIbCa, TPUHIIMIT
CYNEPIO3MIIMKA CHJI, TPHHIWI PaBHOMNPABUS HMHEPIHAIBHBIX CHCTEM OTCUETa,
MOJICKYJIIPHO-KUHETHICCKYIO TEOPUIO CTPOSHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeIHeH KHHETHYECKOW JHEPTUU TEIUIOBOTO JBW)KCHHS MOJIEKYI ¢ aOCOJIOTHOMN
TEMIIEPATypOH, IEPBBIN 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHHS DJICKTPHUIECKOTO
3apsia, 3aKkoH KysoHa, mpu 3TOM pa3nyaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKCHUE U YCIIOBHS (TPAaHUIIBI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMITBI JCHCTBHS MAIlliH, IPUOOPOB M TEXHUIECCKUX
YCTPOMCTB; pa3inyaTh YCJIOBHS WX O€301aCHOTO HMCIOJIL30BAaHUS B TIOBCEIHEBHON
KU3HU;

BBITIOJHATh 3KCHEPUMEHTHI 110 HUCCIICOBAHHIO (U3MUYSCKUX SBICHUA U
IPOIECCOB C WCIOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX HW3MEPCHHM, IMPU ITOM
dbopmyupoBath mpobiaeMy/3anady U TUIOTE3Y Y4eOHOTO 3KCIEpUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEIOKEHHOTO 000pyAOBaHUs, TPOBOJAUTH OIBIT ¥ (GOPMYIUPOBATH
BBIBO/IBI,

OCYIIIECTBIISTh MPsIMbIE U KOCBEHHBIE M3MEpEHHsI (PU3NYECKUX BEIUYUH, TPU
TOM BBIOMpPATh ONTHUMAIBHBIN CHOCOO W3MEpPEHHs] W HCIOJb30BaTh HM3BECTHHIC
METO/TbI OTICHKH TIOTPEUTHOCTEH N3MEPECHHIA,
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UCCJIENOBATh  3aBHUCHUMOCTH  MEXAy  (QU3NYeCKMMH  BETUYMHAMH  C
WCMOJIb30BAaHUEM MPSIMBIX HW3MEPEHHM, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3yJbTATHI MOTYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIWYUH B BHIIC
TabNuIl U TpauKOB, IETaTh BEIBOJBI MO Pe3yIbTaTaM UCCIEAOBAHNUS;

coOoaTh MpaBuwiIa 0€30MacHOrO TpyAa MPU MPOBEJACHUHM HCCIEIOBAHUN B
paMKax y4eOHOro SKCHEpPUMEHTa, Y4Ye€OHO-HCCIEIOBATENbCKOM W  IMPOEKTHOM
NESATEIbHOCTH C HCIOJIb30BAHUEM M3MEPUTENbHBIX YCTPOUCTB M J1abOpaTOpPHOTO
000py10BaHUS;

pemaTh pacu€THbIE 3a/1a4U C SIBHO 33JJaHHON (DPU3UUYECKON MOJIENbIO, HCTIOb3YS
¢dbu3nUecKue 3aKOHbI M MPUHIMUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJladyd BbIOUpATh
(bU3HYECKYI0 MOJIEIh, BBIJCHATh (PU3NUECKHE BEIIMYUHBI U (POPMYJIIbI, HEOOXOAUMbIE
Uil €€ PpElIeHHus, MPOBOJAWTH PACUYETHI U OLECHUBATH PEAIBHOCTH ITOJIYYEHHOIO
3HauUeHUA (PU3NYECKON BEITUUUHBL;

pelaTh Ka4eCTBEHHBIEC 3aJ1aud: BBICTPAMBATh JIOTMYECKA HEMPOTHBOPEUYUBYIO
LETIOYKY PACCYKJACHUM C ONOPOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue sBICHUS,

UCITI0JI30BaTh NP PEIICHUN Y4YE€OHBIX 337a4 COBPEMEHHbIE MH(OPMAIIMOHHBIE
TEXHOJIOTUU [UJI1 TOWCKA, CTPYKTYPHUPOBAHUSA, WHTEPIPETALMU WU MPEACTABICHUA
y4eOHOM ¢ Hay4YHO-NONYJSIPHON HMH(pOpMalUM, TOJYYEHHOW U3 Pa3IN4HbIX
MCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTYyYaEMyI0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHUE MPOILIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HH IS
oOecrieueHusi 0€30MaCHOCTU TpH OOpalieHuHu ¢ TpUOOpaMu U TEXHHUYECKUMHU
yCcTpoMcTBaMH, Jii COXPAHEHMs 3/10pOBbS U COOJIIOEHHS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTtatb B Tpymne C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJEH,
IUIAaHUPOBATH PpabOTy TpyNmbl, PAMOHAIBHO PpACHPENEisITh OO0S3aHHOCTH U
MJIAHUPOBATh ACATEIbHOCTh B HECTAHJAPTHBIX CUTYAIUSX, AJI€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K xonity o0yuenust B 11 kiacce nmpeaMeTHbIE pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KApPTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IMPAKTUYECKOW AEATENBHOCTU JIOJAEH, LEIOCTHOCTh U E€IMHCTBO
(bu3UYeCcKOoi KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TMPUMEHEHHS] W3YYEHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIM JJIEKTPUYECKUM 3apsll, Jyd CBETA, TOUYECUHBIM MCTOYHUK CBETA, sACpHAs
MOJIeJIb aTOMa, HYKJIOHHAsl MO/IeJIb aTOMHOTO Siipa MpH pelieHnu GU3NYecKuX 3a1a4;

pacno3HaBath (U3MYECKUE SIBICHHS (IIPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKH M KBAHTOBOM (DU3MKH: 3JIEKTpUYECKas MPOBOIUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JACHUCTBHUS TOKA, B3aMMOJCHCTBHUE
MAarHyuTOB, SJIEKTPOMATrHUTHAS UHAYKLHNS, IEMCTBUE MAarHUTHOTO IOJISl HA TPOBOJAHUK
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C TOKOM W JBWDKYIIMICS 3apsll, JJIEKTPOMAarHUTHBIE KOJICOAHWS W BOJIHBI,
IPSIMOJIMHEHOE pacrnpocTpaHeHHUE CBETa, OTpa)KeHUeE, peIoMIICHHE,
unTepdepenus, audpakuus U OOISApU3AIMS  CBETa, JUCHEPCHS  CBETA,
dotornextpudeckuii dhdext (bhoTodrddekrt), cBeTOBOE NaBICHHE, BOSHUKHOBECHUE
JUHEHYaToro CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAas U  HCKYCCTBEHHas
PaOaKTUBHOCTH;

ONKCHIBATh H3YUYEHHBIE CBOWMCTBA BelIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE, TIEKTPUUECKYIO TPOBOJIUMOCTD PA3IMUHbBIX CPE/) U DJIEKTPOMArHUTHbBIC
sBJIeHUs (TIPOLIECCHI), MCIOJIb3YsS (DU3UYECKUE BEIMYUHBI: DJIEKTPUUYECKUN 3aps,
CWJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUIECKOE CONMPOTUBIICHUE, PA3HOCTD
MOTEHIIMAJIOB, JEKTPOABIDKYIIAs cujla, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJI,
cwia Amriepa, cuia JlopeHiia, MHIYKTUBHOCTD KaTYIIKH, SHEPTHS AJEKTPUUECKOTO U
MarHUTHOTO TIOJIEH, MEPUO U YacToTa KoyieOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi
U cujia TOKa B MPOLIECCE TAPMOHUYECKUX JIEKTPOMAarHUTHBIX KoneOaHui, GoKycHOe
pPacCTOSIHME W ONTHYECKas CHJa JIMH3BL, TPU OINHMCAHWHA TPABUILHO TPAKTOBATH
(GU3UYECKUI CMBICT HCIIONB3YEMBIX BEJIMYMH, WX O0O3HAUCHUS W CAWHHIIBI,
yKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE AAHHYIO (PH3WYECKYI0 BEIUYUHY C JIPYTUMH
BEITMIMHAMU;

ONMCHIBATh HW3YYEHHBIC KBAHTOBBIC SBICHHWS W TIPOIECCHI, HCIIOIB3YS
bu3nYecKue BeJIMYUHbBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI U 4acTOTA
CBETa, DHEPTUS U UMITYJIbC (POTOHA, MEPUOJ MOTypaciaga, IHEPTUsl CBSI3U aTOMHBIX
aqep, MpU OMUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICT HMCIOIB3YEMBbIX
BEITUYMH, X 0003HAUYCHUS U €TUHUIIBI, YKa3bIBAaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEJIMYMHAMU, BHIYHUCIIATH 3HAUCHHE (PU3NUECKOMN
BEJTUYNHBL;

aHAM3UPOBATh (PU3WYECKHUE TPOIIECCHl W SIBJICHUS, HMCIONb3Yyd (U3ndeckue
3aKOHBI W TPHUHIMIBL: 3aK0H OMma, 3aKOHBI TOCJEIOBATEIBHOTO U MapaUIEIbHOTO
COCMHEHUS TPOBOAHUKOB, 3akoH J[xoyns—JleHla, 3aKOH 3JIEKTPOMArHUTHOMU
WHAYKIUH, 3aKOH MPSIMOJMHEHHOTO pPaclpOCTPaHEHHsI CBETA, 3aKOHBI OTPa)KEHUS
CBETAa, 3aKOHbI MPEJOMIICHUSI CBETa, ypaBHeHUE OWHIITEHHa aisi (doTodddekra,
3aKOH COXpaHEHHWs JHEPTHUU, 3aKOH COXPAHEHHS HWMITYJbCa, 3aKOH COXPAaHEHUS
DIIEKTPUYECKOTO 3apslia, 3aKOH COXPAHEHHWS MAacCOBOTO YHWCIa, MOCTyJaTel bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Mpyu ATOM pas3inyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAKEHHWE U YCJIOBHS (TpPaHUIIBI, OOJIACTH)
MPUMEHUMOCTH;

OTIpEJICIISITh HAMPABIIEHWE BEKTOPA MHAYKIIMH MAarHUTHOTO TIOJISl TIPOBOJHUKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH M OMHUCHIBATh N300paKEHHE, CO3//aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOM
JIMH301;

BBINIOJIHATh OKCIEPUMEHTHl IO HCCIEIOBAHUI0 (U3MUECKUX SBICHUU U
MPOLIECCOB C UCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHU: TPU ITOM
dbopmyIupoBaTh MpodIeMy/3alady U TUMOTE3y Y4EeOHOTO IKCIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJIO)KEHHOT0 000pYyA0BaHMSI, TPOBOAUTH OMBIT U (HOPMYIUPOBAThH
BBIBOJIBL;
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OCYILECTBISATh MPSIMbIE U KOCBEHHbIE M3MEpEHHsI (PU3NYECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTHUMAJIBHBIA CHOCOO HM3MEPEHHS] W HCHOJIb30BATh H3BECTHBIC
METO/bI OLICHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3UYECKUX BEIMYUH C UCIOJIB30BAHUEM MPSIMbIX
U3MEPEHHUI: TPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHpPOBATH pE3yJIbTaThl
MOJTy4YEHHOM 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BUJE TaOJIUIl U rpaduKoB, 1enaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BAaHNUS;

coOIo1aTh IMpaBWwiia 0€30IacHOrO TpyAa NpU NPOBEACHUM MCCIEIOBAaHUN B
pamMKax Yy4yeOHOro OSKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATENIbCKOM U IPOEKTHOM
NESATEIBHOCTH € HUCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000py10BaHUS;

pemarh pacu€THbIE 3a7a4 C IBHO 3a/laHHON (PU3NYECKON MOJEINbIO, UCTIONb3YSI
¢u3nyeckue 3aKOHbl U MPUHIUIBI, HA OCHOBE aHajW3a YCJIOBMs 3a/ladydl BHIOMPATH
(U3UYECKYIO0 MOJIENb, BBIACIATh (PU3NUECKHE BEIIMYUHBI U (POPMYJIIbI, HEOOXOAUMbBIE
JUIsl €€ penieHusi, MPOBOAUTh PacCUYEThl M OLICHUBATh PEATbHOCTh MOJYYEHHOIO
3HAYEHUA (PU3NYECKON BEITUUHHBIL;

penaTh KaueCTBEHHBIE 3aJlayd: BBICTPAWBATH JIOTUYECKHM HEMPOTUBOPEUYHUBYIO
LEMOYKY pPACCyKJIEHUW C OMNOpOM Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyecKkue SBICHUS,

UCIIOJIb30BaTh NIPU PEIICHUU y4eOHBIX 3a7ady COBPEMEHHbIE MH(POPMAaIMOHHBIE
TEXHOJIOTUH [UIsl TIOWCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETALUHA W IPEICTABIICHUS
y4eOHONW ¥ Hay4YHO-TIOMYJSAPHON HH(pOpMAIUU, TIOJYYCHHOW U3 Pa3IUYHbBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

OOBSCHATH MPUHLIMIIBI JEHCTBHUS MaIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3iauyaTh YCIOBHs UX 0€30MaCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;

IPUBOJUTH NMPUMEPHI BKJIA/a POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE NPOLECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJOTUI;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XKU3HM IS
oOecrieueHusi 0€30MaCHOCTU TpH OOpalIeHUHd C MNpUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMM, JUIsI COXPAHEHMS 370POBbS U COOJIOJICHHUS HOPM 3KOJOTUYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTaTb B TpyHIe C BBIIOJHEHUEM PA3IMYHBIX COIMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPYMIbI, pAlHOHAIBHO pACIpEAeNsTh OO0S3aHHOCTH U
IUIAHUPOBATH JI€ATEJILHOCTh B HECTAHIAPTHBIX CHUTyalUsX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.
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4 TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne o/m HpOrpAMMES Beero KOﬁHTpOJILHLIe l'[pﬁaRanecmle 06pazoBaTebHbIE
padoThl padoThbl pecypesI
Paznen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 duszuka 1 MeToIbI HAYIHOT'O MO3HAHUS 2 bubmiorexa HOK
' yi https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarnia 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamiia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOMHAMMKH 10 ! https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' ®da30Bble IEPEXOBI https://m.edso0.ru/7f41bf72
Hroro no paszneny 24
Pa3nen 4. JIEKTPOIMHAMMUKA
4.1 DneKTpocTaTHKa 10 1 1 bubmorexa LIOK

https://m.edsoo.ru/7f41bf72
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ITocTostHHBIN 3JIeKTpUYECKU TOK. TOKH B
pa3IM4YHBIX cpelax

4.2

Uroro no pazgeny
Pe3epBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
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11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne ni/m IpOrpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETbHBIE
padoTbI padoTbI pecypesI
Paszpen 1. JIEKTPOIMHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIC 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.3 Onrura 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIELIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

15

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 Egggﬁﬁfggﬁ;gg}% 41c97c
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 Ob6o06maroree MOBTOPEHNE 4 nggﬁ%ﬁ;gﬁ%f A1097c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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5 MOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
KoJsnuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
/i Tema ypoka Beero K061{Tp0JILHLIe HpﬁaKanecKne WiyueHHSI  0GPA30BATETbHBIE
padoThI padoThI pecypebi

1 ®du3nka — Hayka o npupoje. Hayunsie 1 bubnmoreka [JOK
METO/Ibl IO3HAHUS OKPYKAIOLLIETr0 MUpa https://m.edsoo.ru/ff0c32e2
P

2 conpouemmon maymot xapnnpa s 1 Bubmiorexa LIOK

P Hayd P 'Pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTEILHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnuorexa [JOK
neuxeHus. [lepemenienue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubnuorexa [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bubnuoteka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majieHnne. Y CKopeHue 1 bubnunorexa [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe nenxenue. J(BrkeHne 1 bubnnorexka [JOK
MaTepUaAIbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IT r .

B Hncpumammic cncrewsl otcera, ) ubmorera LIOK

piH ’ https://m.edsoo.ru/ffOc3be8
ITepBeiit 3akoH HproTOHA
M . T
9 c ?Izci[:)?;a I/I(I:/IH(?I/?JI é)TP;HIéI;InsaKOH 1 bubmiorexa HOK
yrep H ) poH- https://m.edsoo.ru/ffOc3be8
HproToHa /17151 MaTepHaIbHOM TOYKH

10 Tpetnii 3akon HeroToHa niis 1 bu6mmoreka [IOK
MaTepHUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8

11 3aKkoH BCEeMUpPHOTO TsiroreHus. Cuna 1 bubnmnoreka [JOK
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TSAXKCCTH. HepBasl KOCMHUYCCKast CKOPOCTb

https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el8

13

14

Cwia tpenus. KoaddunmeHt tpenus.
Cuna conpoTUBIICHHS PU IBHKEHUU
TeJIa B )KUIAKOCTHU HITH ra3e

[TocTymarenbsHOE U BpaliaTeIbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
MowmenT cuibl. I1neyo cunel. YcnoBus
paBHOBeCHS TBEPAOIO TEIa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

16

HNmnynsc MmaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
WNmnynbe cunbl. 3aKOH COXpaHEHUs
umnyibca. PeakTuBHOE NBUXKEHME

PaboTa 1 MOLTHOCTH CHIIBI.
Kunerndeckas sHeprust MaTepuabHON
touku. Teopema 00 u3MeHEeHUN
KMHETUYECKOW SHEPIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

ITorennmansHas 3HEPTHSL.
[ToreHnnanbpHast SHEPIUs yIpyro
ne(OpMUPOBAHHON NPY>KUHBI.
[TorennuanbHast SHEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

19

[ToreHnManbHBIE U HEMIOTEHIMAJIBHBIE
cuibl. CBsA3b pabOThI HEMOTEHIIUATIBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU
SHEPIMH CUCTEMBI T€J. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUH

JlaGopatopHas pabota «/ccienoBanue
CBSI3HM pabOThI CHJIBI C U3MEHEHHEM
MEXAHUUYECKOM dHEPIuu Tela Ha
IpUMepe PacTSKEHHS] pe3UHOBOTO
KIyTay

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c
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20

KonTtponbHas pabora o Teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KHMHETUYECKOI Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U B3aUMOJACHCTBUS
yacTUl BewecTBa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

23

24

25

26

Macca monekyn. KonuuecTBo BemecTsa.
[ToctosinHast ABoraapo

TemoBoe paBHOBecue. Temneparypa u
e€ usmepenue. lllkana remneparyp
Lenbcus

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPTUr
JBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenaeneeBa-Knanelipona

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

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

27

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

28

JlabopaTtopHast pabota «HMcciaenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3a

29

30

H3omponecchl B UI€alIbHOM ra3e U Ux
rpaduyueckoe npeacTaBIeHue

BuyTpenusis sneprus
TEPMOJMHAMUYECKON CUCTEMBI U
croco0bI €€ n3Mmenennst. Koimuectso
TEIUIOTHI U paboTa. BHyTpeHHSsIs sHEpTrHs
OJIHOATOMHOT'O HACaIbHOT'O ra3a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
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VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

bu6mmoreka [IOK

32 Kosuectso Tenots npu . https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuadaTHblil pouece
[IepBblil 3aKOH TEPMOJUHAMUKU U €TI0 bubnuoreka [IOK
33 .
MIPUMEHEHHE K U30IpOolIeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTh mpo1ieccoB B MPUPOIE. bubnmoreka [JOK
BTopoii 3aK0OH TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/I TermoBoi bubmuorexa [JOK
MaIlHHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1JI
37 DKoJ0ru4eckue npooIeMbl
TEIIOPHEPTETHKHU
38 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [HOK
¢u3uka. OCHOBBI TEPMOIHMHAMUKI https://m.edsoo.ru/ff0c6938
K 0
39 «IS/I}z)Tnpe(:(m;Iany;gi (1());21/11:((; Tg\g;OBH bubmmorexa LIOK
yIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u Kunenue https://m.edsoo.ru/ff0c63b6
a1 AOcoNrOTHAs 1 OTHOCHTEIIbHAS bu6mmoreka [IOK
BJIAKHOCTh BO3/lyxa. HackleHnHbli map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubnuoreka [IOK
KpHCTaLIOB. KUIKHE KPUCTAILIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepHallbl
IT .
43 Vaemnas remora nnannens, Bu6mrorera LIOK
1 : https://m.edsoo0.ru/ff0c6708
CyO6numarus
bu6mmorexa [IOK
44 VPaBHCHHC TEILIOBOTO Oananca https://m.edsoo0.ru/ff0c6820
45 DneKkTpu3zanus Tei. INeKTPUIECKUn bubnuotexa [JOK

3apsia. JIBa BUIA JIEKTPHYECKUX 3apsiI0B

https://m.edsoo.ru/ffOc6bcc
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IIpoBOIHMKH, TUATIEKTPUKH U

bu6mmoreka [IOK

46 [IOJIVIIPOBOHUKHN. 3aKOH COXPaHEHUS
YHpOBOZ P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUECKOTO 3apsiaa
BsaumonelictBue 3apsaoB. 3aKoH
47 K HOHaHTOHGHHBIfI I;J'II[eKT NYECKUNA bubunorexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsox€HHOCTD 3IIEKTPUYECKOTO OIS,
48 I1 I/IEI WII CYIIEPIIO3U I/II)I/I 3IIEKTPUUECKUAX Bubmorexa HOK
P VH yiep 1t . P https://m.edsoo.ru/ffOc6df2
noJiei. JInauu HanpsHKEHHOCTH
49 Pabota cuit seKTpocTaTH4eCcKOro moJis. bubnnoreka [JOK
[MTorennuain. PasHocTh TOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
I[IpOBOIHUKH U OUBIEKTPUKHU B
50 3J1peKT I([)CTaTquIéKOM HOIJ)1e bubmiorexa HOK
p . https://m.edso0.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bu6mmoreka [IOK
51 JnexTpoémrocth. Kongencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD INIOCKOr'O
52 KOH, egcaTo a. DHeprus 3apsHKEHHOr0 Bubmioreka IJOK
& pa. p P https://m.edsoo.ru/ffOc72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue 1
ANEKTPOEMKOCTH KOHIeHcaTopa"
[IpyuHIHAI 1EeHCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
54 amnmapara, CTpyHHOT0 MpUHTEpa.
DneKTpocTaTHUecKast 3alluTa.
3a3emileHne AIIeKTPONpruOOpoOB
DJIEKTPUYECKUI TOK, YCIOBHS €TI0
55 cymectBoBaHusl. [loctosunsiii Tok. Cuia
toka. Hanpspxkenue. ConpoTuBieHHeE.
3akon OMa aJig y4acTka 1enu
ITocnenoBarensHOE, HapaIIeabHOE,
A P bubmuorexa [JOK
56 CMEIIaHHOE COCTMHEHUE MTPOBOTHUKOB. 0.5

JlaboparopHas pabota «3ydenue

https://m.edsoo.ru/ff0c74f0
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CMCHIAHHOT'O COCAUHCHUSA PE3UCTOPOB»

Pabota u MOILIIHOCTB AIEKTPUUYECKOTO

bu6mmoreka [IOK

S ToKa. 3akoH Jlxoyinsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe

58 3aMBIII()aHI/IC. JIa60paT0pH£>1 pabora 0.5 BH6J_IH0TeKa LOK

https://m.edsoo.ru/ff0c7ae0

«M3mepenne J/1C nuctouHuka ToKa 1 €ro
BHYTPEHHETO COITPOTUBIICHUS»
PesepBHblii ypok. KonTponbnas pabota

59 1o TEIE)MG "aﬂ}g:(TpOI[I/IHaE/II/IKa" / ’ BH6J,IHOTeKa LOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/tOcBES6
O6o06maromuit ypok

60 ((3JI€I£HTpOItII-/IIHaI\/}IIII;I)Ka>> / Beepoccuiickast Eubmorexa IIOK

https://m.edsoo.ru/ff0c88be

poBepoyHas pabora
DNEKTPOHHAS TPOBOAUMOCTH TBEPIBIX

61 METaJIJIOB. 3aBUCUMOCTD COTPOTHUBIICHUS
METAJIJIOB OT TEMITEPaTYPBHI.
CBepXnpoBOIUMOCTb

62 DNEKTPUUECKH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAS U

63 IIpUMecHas MpoBoAUMOcThs. CBOMCTBA bubnnorexka [JOK
p—~n-niepexoa. I1osynpoBoTHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DNEKTPUUECKHU TOK B pPaCTBOPax U

64 paciuiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DNEKTPONUTHYECKAST JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUI TOK B Ta3ax.

65 CamocTosiTenbHbIN 1 bubnmoreka [JOK
HECaMOCTOSTENBbHBIN pa3psal. MomHus. https://m.edsoo.ru/ff0c84ae
[Lmazma

66 DJeKTpUIecKHe MPUOOPHI M YCTPOMCTBA bubnmoreka [JOK
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" UX NPAKTUICCKOC MPUMCHCHUC.
HpaBI/IJ'Ia TEXHUKHU 0€30IIaCHOCTHU

KonTponbhas pabota no teme

https://m.edsoo.ru/ff0c86fc

67 «Qnekrpocraruka. [locTosHHbII 1 bubnuoreka [IOK
AJIEKTPUYECKHUM TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHeIil ypok. Q000U ypok 1 bubnnoreka [HOK
o remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bceero KOﬁHTpO.HbeIe HpﬁaKanecmle u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoThbI pecypesi
[TocTosTHHBIE MarHUTHI M KX
1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [IOK
Bektop MarHuTHOM MHAYKUWU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarauTHOE T0JI€ MPOBOIHUKA C TOKOM.
2 OmnbIT DpcTeaa BSEII)HMOIIGP'ICTBHG 1 bubmorexa LIOK
peTea. A https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnnorexa [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO TTOJISI HA
MPOBOIHUK ¢ ToKOM. Crita Amrepa.
4 Hra)l6o );To Has pabora «lccne oI;aHI/Ie 1 1 bubmiorexa LIOK
N paTop p A https://m.edsoo.ru/ffOc9ac0
JIEUCTBHUS MOCTOSTHHOTO MarHUTa Ha
PaMKy C TOKOM»
eliCTBME MarHUTHOTO TTOJIS Ha
5 I[I[BI/I)K IIYIOCS 3aPSHKEHHYI0 YacTHIl 1 bubmmorexa [IOK
ymyro P y Y- https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cunsl Jlopenna
DnekTpoMarHuTHast HHAYKIus. [loTok
6 BEKTOpa MarHUTHOM MHAYKuu. IC 1
WHIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papases
7 JlaGopartopHas pabota «MccnenoBanue 1 1 bu6muoreka [JOK
SIBJICHUS DJICKTPOMArHuTHOM MHTYKIIUH)) https://m.edsoo.ru/ffOcal50
NHaykTUBHOCTE. SIBIICHME
8 camouHAykiuu. 3/1C caMOMHIyKIIUU. 1 bubnuotexa [JOK

3HepFI/ISI MAarauTHOTO ITOJIA KaTYHIKH C
TOKOM. SJICKTpOMaFHI/ITHOC I1OJIC

https://m.edsoo.ru/ff0ca600
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TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKIMOHHAs I1eYb

10

11

12

O6o6mmarmuii ypok «MarHuTHOE moJe.
DJeKTpOMarHUTHAsE UHIYKIIUS»

KonrponbHas pabora no reme
«MarnurtHoe 1nosie. DJIeKTpOMarHuTHas
UHYKIHS

CBo0OoiHbIE MEXaHUYECKHE KOJICOaHN.
lMapmonnueckue konedanus. YpaBHeHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpanienue 3aepruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cab82

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

14

JlabopaTtopHast pabota «HMcciaenoBanue
3aBHCHUMOCTH TEPHOIa MAJIBIX
KoJieOaHu# Tpy3a Ha HUTH OT JIJTUHBI
HUTH U MacChl Tpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UiealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaorus MexxJy MEXaHM4eCKUMHU 1
AIIEKTPOMAarHUTHBIMU KOJI€OaHUSIMU

bubmmoreka IIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UI€aTbHOM KOJIeOaTeIbHOM
KOHTYpE

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue 0 3aTyxaromux
KosneOaHusX. BeIHyKIeHHBIC
MeXxaHH4JecKue Kojiebanus. Pe3oHanc.
BreiHyKIeHHBIE 2IEKTPOMAarHUTHBIC
KoJIeOaHMs

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblit Tok. CHHYCOUABHBIN
TEpEMEHHBIN TOK. MOIITHOCTh

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34
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[IEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIpsOKEHUs

Tpancdopmarop. [Iponssozactso,

18 nepeaayda u noTpediaeHue
AEKTPUYECKON SJHEPTUU
YCTpOUCTBO U IPAKTUYECKOE

19 MIPUMEHEHHUE IEKTPUUYECKOT0 3BOHKA, Bu6muotexa [JOK
reHeparopa NepeMEHHOr0 TOKa, JTMHUN https://m.edsoo.ru/ff0cc324
3JeKTponepeay
DKOJIOTUYECKUE PUCKU ITPU

20 IIPOU3BOJICTBE 3JEKTPOIHEPTUH.
KynbTypa ucnonb3zoBanus
AJIEKTPO3HEPIUU B TOBCEIHEBHOM KU3HU
MexaHuueckre BOJIHbI, YCIIOBUS

21 pacupoctpanenus. [lepuon. Cxopocts bubnnorexa [JOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeunble ¥ MPOIOJIBHBIE BOIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnorexa [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONEKTPOMAarHUTHBIE BOJIHBL, UX

23 cBoMcTBa U ckopocTh. [1Ikana BH@HOTeKa HOK
>EKTPOMATHHTHBIX BOH https://m.edsoo.ru/ffOccfeQ

24 [TpyHIMIIBI paJUOCBSI3U U TEJIEBUACHHUS.
PazButue cpencts cBszu. Pagnonokamms

o5 KonTponbhas pabota «Konedanus u bubmuorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpOCTpPaHEHHE

26 CBETa B OJHOPOIHOM cpene. TodeuHbIit BH6J?HOTeKa LHOK

https://m.edsoo.ru/ff0cd350

UCTOYHUK cBeTa. JIyu cBeta
OtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS

27 cseta. [locTtpoenue n3o0paxkeHuii B bubmaorexa LIOK

IJIOCKOM 3€pKajc

https://m.edsoo.ru/ff0cd4e0
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[Ipenominenue ceera. IlonHoe

bu6nmorexa [IOK

28 BHYTpeHHee oTpakeHue. [IpenenbHbrit https://m.edsoo.ru/f0cd7f6
YTOJ1 MOJTHOTO BHYTPEHHETO OTPAKEHUS
29 JlabopaTtopHas pabota «M3mepeHue bub6nmoreka [IOK
MoKa3aTelisi NPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunsel. [Toctpoenue n3o0paxeHuil B
30 nuH3e. o I\IP 71a TOHKO# JII:/IHSBI Bubmorexa ITOK
- OpMY. ’ https://m.edsoo.ru/ffOcddle
VBenuueHue JINH3EI
31 JlaGopaTtopHnas pabora «McciaenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucniepcust cBera. CloskHBINM COCTaB
30 6enoro cBera. Llet. JJaboparopHas
pabora «Habitoienue aucrepcuu
CBETay
33 WuTtepdepentus crera. Judpaxmus bu6nmoreka LIOK
cBeta. JludpakunoHHas penéTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnunoreka LIOK
ITonsapusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue NpudOpPsI U yCTpoicTBa U
yCIIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHULIBI IPUMEHUMOCTH KJIACCUYECKOMN
36 MIC)X.’:lHI];IIKI/I %OCT JIaThI CIIELUATEHONU bubnnorexa [JOK
) Y 1 https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEIFHOCTHU
OTHOCUTENBLHOCTH OJHOBPEMEHHOCTH.
37 3ameUIeHne B eMeHII[/I 5 Cl:())K alleHue Bubmmorexa HOK
A p patil https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYIbC PENATUBUCTCKON
38 ‘{aCTI:/I Bl CB;13LyMaC(I:)LI C DHEPTUEN U Bubmorexa HOK
TBL p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS
KontponsHas padora «Ontuka. OCHOBEI
39 cre IEaHBHOﬁ Eeo )5051 bubanoreka [JOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTI
40 ®otonbl. Dopmyna [Tnanka. DHeprus u bubnuoteka [JOK
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UMITYJIbC POTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITHE U HCCIEN0BAaHUE

bu6nmoreka [IOK

4l dotoaddekra. OnbiTel A. I'. CToseroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddexra. YpaBHeHHE
42 OiiamreitHa st porodaddexra. BH@HOTeKa HOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodrddexra
43 Hasnenue cera. OnbiThl I1. H. bubnnorexa [{OK
JlebeneBa. Xumuueckoe €CTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTsa u
44 MPAKTUYECKOE IPUMEHEHHE!
¢doTodIIeMeHT, POTONATIHK, COTHEUHAS
Oarapesi, CBETOAHO]]
45 Pemenue 3aga4 mo reme «JIEMEHTBI bubnuoreka [{OK
KBAHTOBOM ONTHKHU https://m.edso0.ru/ff0d0302
Monens atoma ToMcona. OTBITEH
46 Pesepdopna no paccessHuio o-4acTwil. EH6J_IHOTeKa LOK
ITiaHeTapHas MOZENb aTOMa https://m.edsoo.ru/ff0d091a
bu6nmnorexa LIOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenue u nornomenre GOTOHOB NpU
48 nepexo/ie aToMa ¢ OAHOTO YPOBHS E’[I'/[ISSJ?/I//I;T:?S&:)(])_ROU/II;O d0afa
SHEPTUH Ha JAPYroii. Bubl criekTpoB T '
BoaHoBEIE cBOMicTBa yacTHIl. BoJIHEI 1€
49 bpoiinsa. KopryckynisspHO-BOIHOBOMR bubmmnoreka HOK
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHUe
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
bubnunorexa LIOK
50 E;;;% %’EEEE;Z;SEE?;ZE?;TO cocrana https://m.edsoo.ru/ff0d0fd2
CsoticTBa anbda-, 6era-, ramma-
51 u3ny4deHus. BnusHue pannoakTHBHOCTH
HAa JKUBBIE OPTAHU3MBI
52 OTKpbITHE TPOTOHA U HEUTPOHA. bubnmnoreka [JOK
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W3oromsl. Anbda-pacman. IneKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITy4yeHUe

https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIpE.
SnepHblie peakuuu. SAnepHbld peakTop.
[Ipob6nembl, epCreKTUBEI,
9KOJIOTHYECKHUE aCIEKTHI AIEPHON
SHEPreTUKU

bubnmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

OnemeHTapHble YacTUllbl. OTKpbITHE
O3UTpOoHA. MeTobl HaOIOICHUS U
perucTpamum 3JeMEHTapHbIX YaCTHULL.
Kpyrasiii cron «®@yHaameHTanbHbIe
B3auMoaencTeus. EAMHCTBO
(bu3nUecKoil KapTHHBI MUPaY»

Dranbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HaueHue acTpoHOMUU. Bua 3BE31HOTO
HebOa. Co3Be3ausi, spKue 3BE3bl,
TUTAHETHI, UX BUJAUMOE JIBIKEHUE.
ConHeyHas cuctema

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

56

57

58

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3 1

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3B€E31.
CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXO0KICHUH U BoIronnn CosHIa U
3BE3]1

Mieunsiii [1yre — Hama ['anakTuka.
ITonoxxenue u nerxenue CoyHIIA B
lNanmaktuke. I'anaktuku. Y€pHbIE ABIPHI B
A/1pax rajJakTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus bosbuioro B3peiBa. PenukroBoe
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u3nyyeHue. MertarajiakTuka

60

Hepemennbie mpo0ieMbl aCTPOHOMUU

61

62

63

64

65

KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

O6o06matromuii ypok. Poib ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COMAJIbHONU 1
ITHYECKOU cepax NesTeTbHOCTH
yeJioBeKa

O6o6maromuii ypok. Pois 1 Mmecto
(U3HUKYM U ACTPOHOMHH B COBPEMEHHOM
HAyYHOM KapTHHE MHUpa

Ob6o6maromuii ypok. Pois pusmueckoit
Teopuu B (OPMUPOBAHUU
MPEJICTABICHUA O PU3NICCKON KapTUHE
Mupa

O6o6maromuit ypok. Mecrto
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOJIE

66

67

PesepBHBI ypok. MarHuTHOE 110JIE.
ONEKTPOMAarHuTHAas MHIAYKIHS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIEIUATLHON TEOPUU OTHOCUTEITLHOCTH

68

Pesepnnrit ypok. KBantoBas dusuka.
DNEeMEeHTHI aCTPOHOMUU U acTpoPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmmoteka IIOK

https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpasoBanusi

JIeMOHCTpHPOBATH HA MPUMEPaX Poib U MECTO (pu3ukH B (popMUpOBaAHUH
COBPEMEHHOM Hay4YHOW KapTUHbI MHpa, B pa3BUTHUM COBPEMEHHOU
TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKON IEATEIBHOCTH JIFOACH

10.2

YYuTHIBaTh TPAHUIBl MPUMEHEHUS H3YyYCHHBIX (DHU3UIESCKUX MOJICIICH:
MarepuajgbHas TOYKa, HMHEpPLUHAJIbHAas CHCTEMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJNO, UACATBHBIA Ia3; MOJEIH CTPOEHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUUECKUM 3apsa] — NpU  PEUICHUU
¢bu3nvecKkux 3a1aq

10.3

Pacno3naBate (pusmyeckue siBieHHs (MpoLecchl) U OOBSICHATH HUX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH Teopuu
CTPOEHHS  BELIECTBA M  JJIEKTPOJMHAMUKHU:  pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE, CBOOOHOE MaJIeHUe Tell,
JIBUKCHHE IO OKPY>KHOCTH, MHEPLIUs, B3auMoAeicTBue Teil;, nuddysus,
OpOYHOBCKOE JIBJKEHHE, CTPOCHHME JKUIKOCTeH U TBEPABIX Tel,
n3MeHeHne o0béMa Tell MpH HarpeBaHWM (OXJaXKJIEHHUH), TEIIOBOE
paBHOBECHE, MCIApPEHHE, KOHJEHCAlWs, IUIAaBICHHUE, KPUCTAJUIM3aLus,
KHUIIEHUE, BJIAXKHOCTh BO3/yXa, IOBBILIIEHUE JaBJIEHUs raza IMpU €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXY ITapaMeTpaMHu COCTOSIHUS
rasa B U30MpOIleccax; IEKTPU3aLUs Tell, B3aUMOIEHCTBUE 3apsii0B

10.4

OnuceiBaTh MEXaHUYCCKOEC JBWXKXCHUC, HCIIOJIB3YyA (1)1/131/I‘~IGCKI/I€
BCJIIMYUHBI: KOOpJAWHATA, IIYTb, HNCEPEMCIICHHUEC, CKOPOCTb, YCKOPCHUC,
Macca T€jia, CuJjia, UMITYJIbC TCJIa, KHHCTUYCCKAsA SHEPIrUd, MOTCHINAJIbHAA
OHEpIrus, MCEXaHU4YCCKasd pa60Ta, MCXaHHUYCCKass MOIIHOCTL, IIpHU
OIMMMCAHUMN TIPAaBHUJIBHO TPAKTOBATH (1)I/I3I/I‘I€CKI/II\/'I CMBICJI HUCIIOJB3YEMBIX
BCIIMYHUH, HX 0003HAaYCHUS U CAMHUIIBI, HaXOJUTb (I)OpMy.TIBI,
CBA3LIBAOIINEC JAHHYIO (1)I/ISI/I‘-IGCKYIO BCJIMYHHY C APYTUMH BCINYNHAMU

10.5

OnuceiBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJl U TEIJIOBBIE SIBJICHUS,
UCTIONB3Yysl (U3UYECKHE BEIWYMHBI: JaBJIEHHWE Ta3za, TeMIeparypa,
CpelHsisl KUHETHYECKas DJHEPrusi XAOTHYECKOTO JBHKEHHUS MOJIEKYII,
CpEIHEKBaJpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIWUYECTBO TEIJIOTHI,
BHYTPEHHSISI dHEprus, pabora raza, Ko3G(UIHUEHT MOJE3HOTO NEHCTBUS
TEIJIOBOTO  JIBUTATEJNsl; TPU  ONHUCAHWM MPaBWIBHO  TPaKTOBATh
(U3UYECKUN CMBICT HCTIONB3yEeMbIX BEIMYHMH, HX OOO3HAUYCHHS U
€IMHUIIBI, HAXOJUTh (OPMYJbI, CBA3BIBAOIINE JAaHHYIO (HU3UUECKYIO
BEJIMYMHY C IPYTUMH BEJIMYUHAM

10.6

OnuceiBaTh  W3Y4YEHHBIE DJIEKTPUYECKHE CBOWCTBAa BEUIECTBA W
AJICKTPUYCCKUE SBJIECHUS (TIPOIECCHI), UCTIONIB3Ys (PU3NUECKHE BETUINHBI:
ANEKTPUYECKUN 3apsifi, DJIEKTPUYECKOe TIoJie, HAMPsHKEHHOCTH IOJS,
MOTEHIMAJl, PAa3HOCTh TOTCHIIMAJOB; TMPH OIWCAHHH TPABUILHO
TPakTOBaThb  (U3MYECKUH  CMBICH  HCHOJB3yeMBIX  BEIHYMH, UX
0003HAaYCHHS ¥ €IWHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO
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(U3NYECKYIO BETUUMHY C IPYTHMMHU BEIMYMHAMU

10.7

AQHAIM3UPOBATh  (PU3UYECKHE TMPOLECCh W  SBJICHHS, HCIOJb3Ys
(bU3MYeCKre 3aKOHBI U MPUHIIUIBI: 3aKOH BCeMUpHOTO Tsarotenwus, |, Il u
Il 3akonb1 Hpl0TOHA, 3aKOH COXpaHEHUSI MEXaHUUYECKON 3HEPIUH, 3aKOH
COXpaHEHHUS HWMITYJIbCA, TMPUHLIUI  CYMEPIO3UIMK  CHJI, TPUHIIHII
paBHOMpABUS  WHEPHHMATBHBIX  CHCTEM  OTCYETa;  MOJICKYJISPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b
CpenHEel KWHETHMYEeCKOH DJHEPIHMH TEIUIOBOTO JIBIDKEHUS MOJICKYIT C
aOCOJIIOTHOM TEMIEPaTypoid, TEPBBIA 3aKOH TEPMOJWHAMHKHU;, 3aKOH
COXPAHEHHUS AJICKTPUUYECKOTO 3apsiia, 3akoH KylioHa; mpu 3ToM pa3inndarh
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKCHHE H
ycl10BUS (TpaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATh OCHOBHBIC TPUHIUIBI JCHCTBUS MAIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paznuyaTh yCIOBUS HMX  0O€30MacHOro
HCMOJIb30BAHMS B IOBCEAHEBHOM KU3HU

10.9

Brimoaaare SKCHICPUMCHTBI IO HUCCIICAOBAHUIO (1)I/I3I/I‘I€CKI/IX SIBJIEHUU U
MPOIIECCOB C HUCIOJIB30BAHUEM TPSMBIX U KOCBCHHBIX HM3MEPCHUU; MPHU
3ToM QopMyIUpoBaTh MpodieMy (3amady) W THIOTE3y Yy4eOHOro
IKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYAOBaHMUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI

10.10

OcCyImiecTBIATh MpsIMbIE ¥ KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYHH;
IIPU 3TOM BBIOMPATh ONTUMAIbHBIN COCOO M3MEpPEHHsI U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEW U3MEPEHUI

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH  MeXAYy (U3MYECKHMMH BeJIMYMHAMHU C
WCTIONB30BAaHUEM TIPSIMBIX HM3MEPEHUH; TMpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBATh pe3yJNbTaThl IMOJYYEHHOH 3aBUCUMOCTH
(bU3UYECKUX BETWYUH B BHJE TaOMUIl U rpaduKOB, JIEJaTh BBIBOJBI 1O
pe3yiabTaTaM UCCIEI0BAHMS

Cobnronate npaBuia 6€30MacHOrO TPyAa MPU MPOBEACHUH UCCIeI0BaHUN
B paMKax y4yeOHOTO OJKCIIEpUMEHTa, Y4eOHO-MCCIEAOBATEIbCKON U
MIPOEKTHOM JIeSITEIbHOCTH C MCIIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB
1 1a00paTOPHOr0 00OPYIOBaHUS

10.13

10.14

10.15

Pemate pacuérHple 3amauu C SIBHO 3aJaHHON (PU3MUECKOW MOJIEIbIO,
UCTONB3Ysl (pU3MYecKre 3aKOHbI W MPHHIMIB, HAa OCHOBE aHalu3a
YCJIOBHS 33/1aud BHIOMpaTh (PU3UUECKYIO MOJIENb, BBIICIATh (PU3HUECKUE
BETMYUHBI U (HOPMYIbI, HEOOXOAWMBIE i €€ pElIeHUs, MPOBOIUTH
pacy€Thl U OICHUBATH PEATbHOCTh IMOJYYCHHOTO 3HA4YeHUsT (HU3UUIECKOM
BEJIMYUHBI

Pemars KaueCTBECHHBIE 3a7a4u: BBICTPAUBAThH JIOTUYECKH
HEMPOTUBOPEUMUBYIO IIETMIOYKY PACCYKJICHHI C OMOpOM HAa H3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SBICHUS

Hcnonb3oBaTe mpu  pemieHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHMM JJii TOUCKa, CTPYKTYpHUPOBAHMS,
UHTEPOpPETAllMd W TpPEACTaBICHUS Y4YeOHOH W HAyYHO-TIOMYJSPHOM
nHpOpMalUY, TOJYYEHHOH W3 pa3IMYHBIX HCTOYHHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuo

10.16

[TpuBoauTE TpUMEpHl BKJIaJa POCCHHCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKHU, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

45




10.17

10.18

Hcnonb30BaTh TeOpETUIECKHUE 3HAHUS 110 (PU3UKE B IIOBCEAHEBHOM KU3HH
sl obecriedeHus: O€30MacHOCTH TpU  OOpalleHHH ¢ TpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMHU, JUISI COXPAHECHUS 3[JOPOBBSI U COOTIOACHHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAKOIIEH cpelie

PabGoTtath B rpymnme ¢ BBIMOJIHEHHEM PA3JIMYHBIX COLMANIBHBIX POJIEH,
MJIAHUPOBATH PabOTy IPYIIIBI, PAIMOHATBHO PACHIPEACIATh 00S3aHHOCTH
U IJIAHUPOBATH JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJeKBaTHO
OIICHMBAaTh BKJAJ KaXJIOro W3 YYAaCTHUKOB TPYNIbI B peEIICHUE
paccMaTpuBaeMoi mpoOIeMbl

11 KIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

JleMOHCTpHpOBATh Ha NMPUMEpax pojb U MECTO (PU3UKHU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpA, B DPa3BUTHUM COBPEMEHHOU
TEXHUKd M TEXHOJOIMH, B IPAKTHYECKON HEATEIbHOCTH JIIOJEH,
IEJIOCTHOCTh M €JMHCTBO (pr3MUecKOr KapTUHBI MUpa

11.2

11.3

11.4

YuuThIBaThH rpaHullbl TPUMCEHCHUS HU3YUYCHHBIX CI)I/I3I/I‘ICCKI/IX MOJICICH:
TOYCUHBIN BHGKTpHHCCKI/Iﬁ 3apsan, AACpHass MOJCIb aToOMa, HYKIJIIOHHAs
MOZCIIb aTOMHOTI'O sApa IMpU pCHICHUA (I)I/I3I/I‘ICCKI/IX 3aaaq

Pacnio3naBate ¢usnueckue sBiIeHHUS (MPOIECCH) M OOBIACHATH WX Ha
OCHOBE 3aKOHOB AJICKTPOJMHAMUKN U KBAHTOBOW (DM3HKH: IICKTpUIECKast
IPOBOJIUMOCTb, TEMJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JeHCTBUs
TOKa, B3aMMOJICHCTBHE MAarHUTOB, OJJIEKTPOMArHUTHAs  WHAYKIHS,
JNEHCTBHE MAarHUTHOTO TMOJsl Ha TMPOBOJHUK C TOKOM M JBHKYIIMHCS
3apsil, DSJEKTPOMAarHUTHBIE KOJICOAHWUS W BOJHBI, TPSMOJMHEHHOE
pacrpoCcTpaHeHHE CBeTa, OTpPaKCHUE, MpeJoMIIeHUe, HHTephepeHIus,
Jubpakus U NoJasSpU3alysl CBeTa, JUCIEPCUs CBETa, POTOIEKTPUUECKUM
sbdexkr  (potodddexT), cBeToBoe  NaBIEHUE,  BO3SHUKHOBEHHE
JMHEWYaTOro CIEeKTpa aToMa BOJOPOJA, ECTECTBEHHAs] M MCKYCCTBEHHAS
pPalOaKTUBHOCTD

OnuceIBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MAaTHUTHBIE,
ONTHYECKUE, DIICKTPUYCCKYIO IPOBOJUMOCTD PA3IUYHBIX Cped) U
DIIEKTPOMArHUTHBIE ~sIBIEHUS (TIPOIECCHI), HCIONB3ysd (DU3UUECKHe
BEJIMYMHBI:  DJIGKTPUYECKHH  3apsija, CHJla TOKa, JIIEKTPUYECKOE
HANPSDKEHUE, DJIEKTPUUYECKOE COMPOTHUBIIEHUE, PA3HOCTh MOTEHIIMANIOB,
OJIC, pabora TOka, WHAYKIMS MarHUTHOTO TOJs, CHiia Amrepa, cuia
JlopeHnia, WHIYKTUBHOCTh KATYyIIKHU, OJHEPrUs DIEKTPUYECKOTO U
MarHMTHOTO TMOJIeH, MepuoJ M YacToTa KojeOaHui B KojedaTeabHOM
KOHType, 3apsi ¥ Cula TOKa B TMpolecce TrapMOHUYECKUX
AJICKTPOMArHUTHBIX KOJICOaHHH, (POKYCHOE PACCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; TIPH OMMCAHUU TPABHIBLHO TPAKTOBATh (DM3MUECKUN CMBICIT
UCIIOJIb3YEMBIX BCIIMYUH, WX OO0O3HAUCHUS W CIUHUIIBI, YKa3bIBaTh
(GbOpMyITbI, CBS3BIBAIONINE NAaHHYI (U3MUYECKYIO BEIHYMHY C JIPYTUMHU
BEJTMYMHAMU

115

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBLIC SABJICHHA M IIPOLCCCHI, HMCIIOJIb3Yys
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(Gu3nYeCKue BEIUYMHBI: CKOPOCTh JJIGKTPOMArHUTHBIX BOJIH, JJIHHA
BOJHBI M 4YacTOTa CBETa, OSHEPrUs M MMIYJbC (OTOHA, MEPUOI
noJiypacrajia, SHepIrus CBA3M aTOMHBIX sIeP; MPH ONMKUCAHUHU MPABUIBHO
TPAaKTOBaTh  (MU3UYECKUH  CMBICT  KCIOJb3YeMbIX  BEJIUYHH, UX
0003HAYCHUS U €UHMIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO
(GHU3UYECKYIO BEIMYUHY C IPYIMMH BEIHYMHAMHM, BBIYUCIIATH 3HAYCHHE
(U3UYECKON BEIIUYUHBI

11.6

AHanu3upoBath  (U3UYECKUE TPOLECCHl U SIBICHUS, HCHOJIb3YA
¢usnyeckue  3akoHbl M NpUHOMIBL  3akoH  Oma,  3aKOHBI
I0CJIE0BATEIBHOTO U MAapaUIeIbHOIO COCJUHEHUS ITPOBOJHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKoH 9JIEKTPOMAarHUTHOM HHAYKLUUH, 3aKOH
IPSIMOJIMHEMHOIO PACIPOCTPAHEHUSI CBETAa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI IIPEJIOMIICHUS CBETa, ypaBHEeHUE DHHIUTEHHA Ui hoTorddexTa,
3aKOH COXpaHEHMsI DSHEpPruH, 3aKOH COXPAHEHUS UMIIyJbCca, 3aKOH
COXpAaHEHHUs DJEKTPUUECKOTO 3apsja, 3aKOH COXPAaHEHUS MacCOBOIO
qycia, MOCTynarel bopa, 3akOH paguMoOakTUBHOIO pacnajia; MpU 3TOM
pa3iauyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U YCIIOBUS (FPpaHMIIbl, 00J1ACTH) NPUMEHUMOCTHU

11.7

11.8

OnpenensTh HampaBlICHUE BEKTOpa WHAYKIUM MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JIopeHiia

CTpouTh M ONMKMCHIBATh M300paKEHUE, CO3AABAEMOE IUIOCKHM 3EPKajoM,
TOHKOM JIMH30M

11.9

11.10

11.11

11.12

BrmonuaTe OKCHCPUMCHTBI IO HUCCIICAOBAHUIO (1)I/ISI/I‘ICCKI/IX SIBJICHUN U
MPOIIECCOB C WCIOJB30BaHUEM MPSMBIX U KOCBEHHBIX W3MEPEHHIA; Mpu
sToM (opmynupoBaTh mpodiieMy (3amady) W TUIOTE3y Y4eOHOTo
AKCIIEPUMEHTa, cOOUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYAOBaHUS,
MPOBOAMTH OMBIT U JOPMYTUPOBATH BHIBOIBI

OcymiecTBIATh NMpsIMbIE M KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJINYMH;
IPU 3TOM BbIOMpaATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHUs U HCIONIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH C MCIIOJB30BaHHEM
NPSAMBIX ~ W3MEPEHMM; TMpU  3TOM  KOHCTPYHPOBaTb  YCTAHOBKY,
(GuKCUpoOBaTh pE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH  (DU3HYECKHX
BEJIMYMH B BUJE TaOnuIl U rpaduKoB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEI0BAHNS

CobOmoate  mpaBuia  0€30MacHOrO  Tpylda IMpH  IPOBEIECHUU
UCCIeOBaHUM B paMKax y4yeOHOro OSKCIepUMEHTa, y4eOHOo-
UCCIIEIOBATEIbCKOW M TPOEKTHOM JeATeNbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPONCTB U JaOOpaTOPHOTo 000pYyI0BaHUS

11.13

Pemate pacuérHpie 3amauMl ¢ SBHO 3aJaHHOW (DU3UYECKON MOJIETBIO,
UCTIONB3YSl (pU3MYecKre 3aKOHbI W TPHUHIMIBI, HAa OCHOBE aHalu3a
YCJIOBHS 3a/lauydl BHIOMPATh (GU3UUYECKYIO MOJEINb, BBIICTATh (PU3HMUECKUE
BEJIMYMHBI U (OPMYIbI, HEOOXOAMMBIE i €€ pElIeHUs, MPOBOIUTH
pacuéThl U OLIEHMBATh PEaJbHOCTh MOJYYEHHOTO 3HAYEHUS (PU3NYECKON
BEJIMYUHBI

11.14

Pematp KauecCTBEHHbBIE 3a/1a4u: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKACHHI C OMOpoM Ha H3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHE SIBJICHUS

11.15

Hcnonp3oBaTh OpH  pelIeHWHM  y4eOHBIX  33/ad  COBpPEMEHHbBIE
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11.16

11.17

11.18

UHPOPMALIMOHHBIE TEXHOJIOTUH JJIs  TIOMCKA, CTPYKTYpUPOBAHMA,
UHTEpPIPETAllMd ¥ MPEICTaBICHUS Y4YeOHOH W HAay4YHO-TIOMYJIAPHOM
uHpOpMALIUY, TOJNYYCHHOH W3 pa3IUYHBIX HCTOYHUKOB; KPUTHYECKU
aHAIM3UPOBATH MOJyYaeMyto HH()OPMALIHIO

OOBSACHATH NPUHLMUIIBI JIEHCTBUS MAIIUH, NPHUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBUS HMX O€30MacHOrO UCIOJIb30BAaHUS B
MOBCE/IHEBHOM JKU3HU

[lpuBoauTE TpUMEPHl BKJIAAa POCCUHCKMX M 3apyOEkHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

Hcronp30BaTh TEOPETUUECKIE 3HAHUS MO (DU3UKE B TOBCETHEBHOM KU3HU
Juis  obecriedeHusi O€30MacHOCTH TpU  OoOpalleHuH C OpudopamMu U
TEXHHYECKHMH YCTPOMCTBAMU, JJISI COXPAHEHUS 37J0POBBS U COOJIIOJICHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpefe

11.19

PaGoTtarp B rpymnme C BBIIOJHEHHEM pa3IMYHbIX COLHUAIBHBIX PpOJIEH,
TUTAHUPOBATh PabOTy TPYIIIBI, PALIMOHATIBHO PACTIPENIENATh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIIBHOCTL B HCCTAHAAPTHBLIX CHUTyallUAX, aJCKBATHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYNIBl B pelICHHUE
paccMaTpuBaeMoi MpoOIEeMbI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
pasneia

Konx nposepsiemoro

3JIEMCEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®uzuka — Hayka o mnpupone. Hayunbie
METOJbl TO3HAHUSA OKPYXKAIOUIEro MUpa.
Ponp 3kcnepumenTa ¥ TeopuM B Ipoliecce
MO3HAHUS  NPHUPOABL.  DKCIEPUMEHT B
¢buznke

2.1

1.2

2.11

2.12

2.1.3

2.14

MopenupoBanue (U3NYECKUX SIBICHUU U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
®usnyeckue 3aKoHbl U Teopuu. ['paHuIbl
OPUMEHUMOCTH  (DPU3MYECKHX  3aKOHOB.
[IpuHnun coorBercTBusd. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHHBI MHpa, B IPAKTUYECKOU
JEATEIBHOCTH JIIOJEH

MEXAHUWKA
#iHPari#KMHEMATHUKA

Mexanunueckoe JBUKEHUE.
OTHOCHUTENLHOCTD MEXaHHUYECKOT'O
nBukeHus. Cuctema orcuéra. Tpaekropus
IIepemenenue, CKOpOCTb (cpennsis
CKOpOCTb, = MTHOBEHHasi  CKOpPOCTb) U
YCKOPEHHE  MaTepuajJbHOW  TOYKH, HX
IPOEKIIMM Ha OCH CHUCTEMBI KOOPAMHAT.
CrnoxxeHue mepeMelleHUud U CII0KEHHE
CKOpOCTEU

PaBromepHOE u PaBHOYCKOPEHHOE
npsMojiuHeitHoe  aBwkeHue.  ['paduxu
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpPEHMs, NOYTH W  IepeMelleHus
MaTepuaabHON TOYKHA OT BPEMEHHU

CBoOonHOe mageHune. Y CKopeHue
CcBOOOIHOTO ITaJICHNSA

2.15

KpuBonnueliHoe nBuxeHne. PaBHOMEpHOE
JIBUKEHHE  MaT€pUAIbHOM  TOYKH IO
OKPY’KHOCTH. YTJIOBasi CKOPOCTh, JIUHEHHAs
CKOpOCTb. [Tepuon u 4acToTa.
[{eHTpOoCTpEMHUTEIBHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOMCTBA:  CIUIIOMETP,
ABWIKCHUC CHApsAAOB, LCIIHBIC U PCMCHHBIC
nepenavyu

2.1.7

[IpakTrueckue paboTHL. N3mepenne
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MIHOBEHHON  ckopoctu.  MccienoBanue
COOTHOILIEHUS MEXIy MyTSIMH,
MPOMICHHBIMU TEJIOM 3a MOCIeA0BaTeIIbHbIC
paBHbIE  MPOMEXKYTKH  BpEMEHU  IpHU
PaBHOYCKOPEHHOM JIBH>KEHHHM C HayalbHOU
CKOpOCThIO, paBHOM Hymwo. M3ydeHue
JNBIDKEHUS IIapUKa B BSI3KOM KHIKOCTH.
N3ydyenune nBukeHUs Tena, OPOLIEHHOTO
TOPU3OHTAIILHO

2.2

#HPartHINHAMUKA

2.2.1

2.2.2

[Tpunimn OTHOCHUTEJIBHOCTHU Tamunes.
IIepBeii 3akoH Hbrorona. MuepuuasibHbie
CHUCTEMBI OTCUETa

Macca Tena. Cuna. [TpuHtMn
CYNEPHO3UIIUHU CHJT

2.2.3

2.2.4

2.2.5

2.2.6

Bropoii 3akon HeroToHa 111 maTepuaibHON
TOYKM B WHEPLHAIBHOW CHCTEME OTCUYETA
(UCO). Tperuit 3akon HproTona mms
MaTepUaIbHBIX TOYEK

3akoH  BceMupHOro taAroreHus. Cuna
TskecTu. IlepBas KocMHMuYecKass CKOPOCTb.
Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIBXKEHUST W CWJIa TpPEHHUS  IOKOS.
Koadpdunument TPEHHUS. Cuna
CONIPOTHBIIEHUS] TpPU JIBUKEHUU Tella B
KHUJIKOCTH WU Ta3e

2.2.7

2.2.8

2.2.9

IToctynarensHoe u BpaIaTeIbHOe
JIBIDKEHUE a0COIIOTHO TBEPJOTO Tela
MoOMEHT  CWJIbl ~ OTHOCHUTEIIBHO  OCH
Bpamenus.  [lmewo  cunbl.  YcmoBus
paBHOBecus TBEpAoro tena B MCO

Texuudeckue YCTpOﬁCTBaZ IIOAIIUITHUKH,
JABWXCHUC NCKYCCTBCHHLIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTHI. N3yuenne
JBIDKEHUS ~ Opycka 1O  HaKJIOHHOM
TUIOCKOCTH  TIOZ JICHCTBHEM HECKOJIBKHX
cun. MccnenoBaHue 3aBUCUMOCTH — CHJI
yIPYTOCTH, BO3HHUKAIOIINX B
nepopMupyeMoil TNpPYXKHHE H PE3UHOBOM
oOpasme, OT BEIWYHUHBI UX JAePOpMaIlHH.
HccnenoBanue yCIOBUH  paBHOBECHSA
TBEP/IOTO Tella, UMEIOIIETO OCh BPALEHUS

2.3

###Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTEpHaIbHBIX TOYEK. VMIysnbc cuibl H
HM3MEHEHUE UMITYJIbCa TeJla
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3.1

3akoH coxpaHeHuss umnyisca B HCO.

2.3.2
PeakTuBHOE ABUKEHME

2.3.3 Pa6ora cuibl

2.34 MomHOCTb CUJIbI

235 Kunernueckass sHeprus  MaTepHAIbHOU
Touku. Teopema 0 KHHETHUECKOH SHEPTUn
[lorenumaneHast sHeprus. IloTeHuuanbHas

236 SHEPTUs yIpyro nepOopMUPOBAHHOM
npyxuHsl. [loTeHuunanbHas sSHeprust Tena
BOJIM3M TOBEPXHOCTHU 3eMIIU
[loreHnmaneHple ¥ HEMOTECHIMAIBHBIC
cuipl. CBsA3b paboOTHl HENMOTEHLUATBHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW 3Hepruu
CHUCTEMBl  Tel. 3aKOH  COXpaHEHUs
MEXaHUYECKON IHEPTUn

2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHUSI

239 TCXHI/IT-'IGCKI/IG YCTPOMCTBA: ABICHNE PAKET,
BOJIOMET, KOIIep, NPY>KUHHBIN MHUCTOJIET
[Ipaktuyeckne padoTsl. M3yueHwe CBs3U

2310 CKOpOCTEHl TeJl mpu HEyNpyrom yaape.

HccnenoBanne cBs3u  pabOTBl  CHIIBI  C
U3MEHEHHEM MEeXaHMUYECKOW IHEPTUu Teja

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOJANHAMUKA
#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

3.1.2

3.13

3.1.4

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-
KUHETHYECKOM  TEOpHH. BpoyHnoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
JIBUKEHUSI M B3aUMOJEWCTBUSL  YaCTHIL
BELIECTBA

Mopnenu cTpoeHus ras3oB, XHIKOCTEH W
TBEPABIX Ted M OOBIACHEHUE CBOMCTB
BELIECTBA HA OCHOBE ITUX MOJIEIEH

Macca wmonekyn. KonmdecTBo BeliecTsa.
[TocTrosinHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u e€
n3mepenue. [Ilkama temneparyp Lenscus

3.15

Monens wupeamsHOro Trasa. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOU
TEOPHH HJICATTHOTO Ta3a

3.16

3.1.7

AOcomoTHast  TemmepaTypa Kak — Mepa
CpeHEe KMHETUYECKON SHEPIUH TEIIOBOTO
nBIKeHUs yactuil ra3a. [llkama remmepartyp
KenrBuHa

VYpaBuenune Kianeilipona — Menaeneesa.
3akoH JlanpTOHA

3.1.8

l'azoBble  3akoHbl.  M3ompomeccsl B
UJCATBHOM rase c IOCTOSIHHBIM
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3.2

3.1.9

KOJIMYECTBOM BELIECTBA: U30TEpMA,
u30Xx0pa, n306apa

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,
6apomeTp

3.1.10

321

3.2.2

3.2.3

3.2.4

3.25

[IpakTnuyeckue pabotel. M3mepeHue macchbl
BO3/yXa B KJIACCHOM KOMHAre.
HccnenoBanue 3aBUCUMOCTH MEXIY
rapaMeTpamMl COCTOSIHUSL — Pa3peskKEHHOTrO
rasa

OCHOBbI TEPMOJMHAMUKHU

TepMO,Z[I/IHaMI/I‘IeCKaH CHUCTCMA. BHYTpCHHHH
OHEPIuia TepMOILHHaMHqGCKOﬁ CHUCTCEMBI H
CIocoObI €€ H3MEHEHNS

Konnuectso TEIJIOTHI u pa0ora.
BnyTtpennss JHEPIHUs OJIHOATOMHOTO
UJCAIBHOIO raza

Bunsl Temnonepenaun: TEmIONPOBOAHOCTS,
KOHBEKLMsA, M3JIydeHHe. Terno€éMKOCTh
Tena. YaelnpHas TEIUIOEMKOCTh BELIECTBA.
Pacuér  konuuecTBa  TEMJIOTHI  IIpH
TerIonepeaye

[IepBbrit 3aKOH TEPMOJIUHAMUKH.
IIpuMeHeHue [IEPBOIO 3aKOHa
TEPMOJIUHAMUKH K U30IPOLECCaM.
I'paduueckas uHTEpHIpeTanus paboThl raza

TeroBble MamuHbl. [IpUHIUIIBL AEUCTBUSA
TEIIOBBIX MaIIHH. [IpeobpaszoBanus
SHEPIUUn B TETIOBBIX MallluHaX.
Koaddunuent nonesHoro aericteus (nanee
— KIIJT) rennoBoit mamuusel. Huka Kapro u
ero KIIJI

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoGpatumocTs mpolueccoB B MpUPOE.
TeroBele  nBHUTATENH.  ODKOJOTHYECKHE
pOoOJIEMBI TETUIOIHEPTETHKU

TexHnueckue  ycTpoilicTBa:  JIBUraTellb
BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOINJIBbHUK, KOHJIUIITUOHED

[IpaxkTrueckue paboTHI. H3mepenne
YAEIbHON TEMITOEMKOCTH

3.3

##HPar### AT PET ATHBIE COCTOSHUSA BEILIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHJICHCAITHS.
Hcnapenre u kuneHue. YaeinpHas TEILIOTa
napooOpa3zoBaHusl. 3aBUCHMOCTH
TEMIIEpaTypbl KUIEHUs OT 1aBICHUS

3.3.2

AOCOII0THASE U OTHOCHUTEIIbHAS BJIAXKHOCTh
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Bo3ayxa. HacelmeHHsli nap

3.3.3

3.34
3.35

3.3.6

3.3.7

Teépmoe Teno. Kpucrammmueckue u
amop¢Hble Tena. AHH30TPOIHUS CBOWCTB
KPHUCTaJUIOB. Kunkue KPUCTaJLIBL.
CoBpeMeHHbIE MaTEpHaIIbI

[InaBnenue u Kpucramauzauus. Y JenbHast
TeruioTa miasieHus. Cyonumanus

ypaBHeHI/Ie TEMI0BOro OajaHca

TexHuueckue yCTpPOMCTBA: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU
MOJIyYEHHUsI COBPEMEHHBIX MAaTepuajoB, B
TOM qHUCIIe HaHOMAaTEpPHUAJIOB, u
HaHOTEXHOJIOTUU

IIpakTuueckue paboTHI. H3mepenue
BIIQXKHOCTH BO31yXa

OJIEKTPOAMMHAMUKA

4.1

##HPartH#IJIEKTPOCTATUKA

411

OnexkTpu3anusi Tell. DJEKTPUYECKUW 3apsi.
JIBa Bua SIEKTPUYECKUX 3apsi/IOB

412

4.1.3
41.4

415

[IpoBonHMKH, JUDJIEKTPUKA u
IIOJIYIIPOBOIHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsinoB. 3akoH Kynona
Onexrpuueckoe mnone. HanpskéHHocTh
DIEKTPUYECKOTO T10JIAL. [TpyHDHAN

CYNEpIIO3uu. JIuaun HaHpH)KéHHOCTI/I
QJICKTPHUYICCKOI'O I10JIA

4.1.6

PaGotra cunm aneKTpOCTaTUYECKOTO TOJS.
ITorenmman. Pa3HocTh MOTEHITHAIOB

4.1.7

HpOBO}IHI/IKI/I N JUBJICKTPUKHU B IMMOCTOAHHOM
QJICKTPUYICCKOM  IIOJIC. I[I/IBJ'IGKTPI/I‘-ICCKEIH
IIPOHUITACMOCThb

4.1.8

DIIEKTPOEMKOCTb. Konnencarop.
OneKTPOEMKOCTh IJIOCKOIO KOHJEHCATopa.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

4.1.9

4.1.10

TexHMYecKne yCTpPOMCTBA: IIEKTPOCKOIL,
JJIEKTPOMETP, DJIEKTPOCTATUYECKAs 3allUTA,
3a3€MJICHHE JIEKTPOIIPUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

IIpaxkTrueckue paboTHI. H3mepenne
NEKTPOEMKOCTH KOHIECHCATOPa

4.2

HH#HPar##HTIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

4.2.1

VYcnoBuss  CyIIECTBOBAaHUS  IOCTOSHHOTO
3JEKTPUYECKOTO TOKa. VCTOYHMKM TOKa.
Cuia Toka. ITocToSSHHBINA TOK
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4.2.2

Hanpsokenue. 3akon OMa 1715 yyacTka Lenu

4.2.3

4.2.4

4.2.5

DNEKTPUUECKOE CONPOTUBIIEHUE. Y IEIBHOE
COINPOTHUBIICHHUE BEIIECTBA
[locnenoBarenbHOE, napajuIeIbHOE,
CMEIlIaHHOE COEAMHEHNE TPOBOHUKOB
PaGora »snekrpuyeckoro Toka. 3aKOH
Jxoyinsa — Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

4.2.8

anexTpoaBkymas cuna (ganee — DC) u
BHYTPEHHEE CONPOTHUBJICHHE HCTOYHHKA
ToKa. 3akoH OMa JUIsl IOJTHOU (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe 3ambikaHue

DNeKTpoHHasT  MPOBOJUMOCTh  TBEPABIX
METAIJIOB. 3aBUCHUMOCTh  COTIPOTHBIICHHUS
METaJIOB oT TEMIIepPaTypHhI.
CBepXIpoBOIUMOCTh

11 KJTACC

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

OnexTpuueckuid Tok B BakyyMme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

[TonynpoBoaHUKH. CobcTBeHHas u
npUMecHast MIPOBOAMMOCTh
HOJIYTIPOBOIHUKOB. CaoiicTBa p-n
nepexojia. [loaynpoBogAHIUKOBBIE TPHOOPHI

ONEeKTpUYECKUA TOK B  JJIEKTPOJIMUTAX.
DneKTpoIuTHYECKAs JUCCOLMALIUS.
OnexTpoauns

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTENbHBIE U HECaMOCTOSITEILHBIHN
paspsia. Paznmuunbie TUTIBI
CaMOCTOATEJIBHOTO  paspsiga.  MoyHuSL.
IIna3zma

TexHnueckue  yCTpOMCTBA:  amIEepMeETp,
BOJIBTMETP, pe€oOCTaT, HUCTOYHHUKHU TOKa,
AJIEKTPOHArpEBATENIbHbIE npudopHl,
3JIEKTPOOCBETUTEIIbHBIE npuOopHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIN
JUOJl, TEPMUCTOPBl U  (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN MO/, TaJlbBaHUKA

[IpakTnueckue paboTHI. N3yuenne
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.
N3mepenne 3JIC uCTOYHMKA TOKa M €ro
BHYTpPEHHETo conportusieHus. Habmonenue
IEKTPOIH3a

Kon \

Koanposepsiemoro

IIpoBepsiemble J1eMEHTHI COIePKAHUS
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pas3aejia

JEMCHTA

4

OJIEKTPOAMMHAMUKA

4.3

##HPart##MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A

MHIYKLWS

43.1

43.2

4.3.3

IlocTostHHBIC MAarHuThlI.
BSaHMOHeﬁCTBHe INOCTOAHHBIX MarHuTOB

MaruutHoe mnoJsie. BekTop MarHUTHOI
uHayKnud.  [lpuHIMn — cynepno3unuu.
Jluauu marnuTHOM MHAyKIuU. KapTuna
JIMHAUM MAarHUTHOM MHAYKUUU  TOJIS
MTOCTOSIHHBIX MarHUTOB

MaruutHoe moJjie MPOBOAHUKA C TOKOM.
Kaptnma  nauHMH  1mons  JUIMHHOIO
IpSIMOTO TPOBOJHHMKA U 3aMKHYTOTO
KOJIBIIEBOI'O TPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. Bzaumopeiicteue
MIPOBOJIHUKOB C TOKOM

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

Cuna Amnepa, €€ MOJLyJIb U
HaIpaBJICHUE

Cuna  Jlopenua, e€ Moaynb H
HampapjieHUe. J[BHKeHHE 3apsyKeHHOM
YacTUIBI B OJHOPOJHOM MAarHUTHOM
nonie. Pabota cunsl Jlopeniia

SIBneHne 3NeKTPOMarHUTHOM MHIYKIIUU
[ToTok BeKTOpa MarHUTHOM MHIYKLIUH

/C WHIYKUHUH. 3akoH
AJIIEKTPOMArHUTHOM MHAYKIMK Papanes

4.3.9

4.3.10
4.3.11

4.3.12

BuxpeBoe snextpuueckoe mnone. IJC
UHAYKIUY B MPOBOJHMKE, JBHKYIIEMCS
HOCTYIATEIFHO B OJTHOPOJTHOM
MarHUTHOM I0JIe

IIpaBuio Jlenna

NHIyKTUBHOCTB. SBnenue
camonHaykiuu. JIC camonHayKInn
OHeprus MarHMTHOTO MOJISI KaTyIIKU C
TOKOM

4.3.13

DJIEKTPOMArHUTHOE TTOJIE

4.3.14

TexHu4eckne yCTPOWCTBA: IOCTOSIHHBIC
MAarHuThl, JJIEKTPOMArHUTBI,
AIIEKTPOJBUTaTEb, YCKOPHTEIH
IEMEHTAPHBIX YaCTHLl, WHIYKIMOHHAS
reyb

4.3.15

[IpakTnueckue  pabotel.  M3yueHwue
MarHUTHOTO TIOJII KaTYIIKH C TOKOM.
UccnenoBanue IeHWCTBUS IOCTOSHHOTO
MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS
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3JEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHMA 1 BOJIHBI

5.1

#HPart#H#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE

KOJIEBAHUA

5.11

5.1.2

Konebarenbnass cucrema. CBOOOIHBIC
KojeOanus. ["apMoHnYecKrue KojieOaHusI.
[lepuon, wacrorta, amrumtyna u (dasa
KoJieOaHui

[IpyXuHHBIN MasITHUK.
MaremaTuyecKuii MasiTHUK

5.1.3

VYpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
Kunematuueckoe W JUHAMHUYECKOE
ONHUCaHue KOJIe0aTeIbHOTO JBUKEHUS

5.1.4

[IpeBpamenue SHEPIrUu pu
rapMOHHYECKUX  KoneOaHusix. CBs3b
aMIUTUTYJbl  KoJIeOAHWW  MCXOJHOM
BEJIMUMHBI C aMIUIUTyJIaMu KoJieOaHHi
€€ CKOPOCTH U YCKOPEHUS

5.15

Konebartenbupiit  koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJIEOAHUS B
UCaTbHOM KOJICOATEIILHOM KOHTYpE.
AHaJOTUST MEXIYy MEXaHUYCCKUMH U
AIEKTPOMArHUTHBIMU KOJIEOaHHUSIMH.
®opmyna TomcoHa

5.16

9.1.7

3aKoH COXpaHEHUS  DHEpruu B
uiealbHOM KoJieOaTeIlbHOM KOHTYpe

BoiHyX1eHHbBIE MEXaHUYeCKHue
koneOanust. Pesomanc. Pe3onanchas
KpHUBasl. BoinyxaeHHbIe
BHGKTpOMaFHI/ITHBIC KOH€6aHI/I$I.

5.1.8

5.19

5.1.10

Ilepemennbiii  Tok. CHHYCOUAANBHBIN
[IEPEMEHHBIN TOK.

MoIIHOCTE MEPEMEHHOT0 TOKa.
AmnuTyaHoe Hu JIEUCTBYIOIIEE
3HAUYE€HHE CUJIbI TOKA U HAIPSIKEHUS

Tpancdopmarop. [IpousBonctso,
nepeaaya u notpedieHue
ANEKTPUYECKOMN DHEPIuHu.
DKoJoruyeckKue pPHCKH npu
MIPOU3BOJICTBE AJIEKTPHUECKONW DHEPTHUH.
Kynberypa HCTOJIb30BaHUS
AJIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HHU

5.1.11

TexHuueckue yctpoicTBa: cericMorpad,
ANEKTPUYECKUIN 3BOHOK, JINHUU
aNeKTponepeaay

5.1.12

[Ipaktnueckue pabotel. MccrmemoBanue
3aBUCHUMOCTH nepuoga MaJIbIX
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KoneOaHui Tpy3a HAa HUTH OT JUIMHBI
HUTH M Maccel rpy3a. HMccinenoBanue
MEPEMEHHOTO  TOKa B  LENU U3
IIOCJIEI0BATEIBLHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyLIKHU U pe3uCcTopa

5.2

5.3

#HPartHH#MEX AHNYECKHUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.21

MexaHunueckue BOJIHBI, yCIIOBUS
pacnpoctpanenusi. [lepuon. CkopocTb
pacrpocTpaHeHHss ¥ JUTMHA  BOJIHBI.
HonepequIe 1 IPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

HHHPar## Wutepdepenims u
nudpaxiys MEXaHH4eCKUX BOJH

3Byk. Ckopocts 3Byka. ['pomkocTsb
3ByKa. Beicora Tona. TemOp 3ByKa

524

5.25

5.2.6

ONEeKTPOMarHUTHbIE BOJHBL. Y CJIOBHS
U3IY4YEHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BekTopoB E, B u
U B 3JIEKTPOMAarHUTHOH BOJIHE B BaKyyMe

CBoifcTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaxKeHHeE, HpeJIOMJICHUE,
HOJISIpU3aIys, mudpaxuus,
uHTEpPepeHIus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH

Ixana SJICKTPOMArduTHBIX BOJIH.

IIpMeHeHne NEKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPagruoCBA3HU U TCICBUACHUA.
Pannonokanus. DIEKTPOMarHuTHOE
3arps3HEHUE OKPYKAIOIIEH CPEeJIbl

5.2.8

531

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE MHCTPYMEHTBHI,
YIBTPAa3ByKOBask AUATHOCTHUKA B TEXHUKE
U MEQULMHE, pajaap, paguonpUEMHUK,
TeneBu3op, aHteHHa, tenedon, CBU-
neyb

##HParfiH#HOII TUKA

[IpssmonuueitHoe pacrnpocTpaHeHue
CBeTa B OAHOPOAHOM cpene. JIyd cBera

5.3.2

5.3.3

OTtpaxeHue cBeTa. 3aKOHBI OTPAKECHUS
cera. [loctpoenne wu3o0pakeHuid B
TJIOCKOM 3€pKajie

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHHUS
CBeTA. AOCONIOTHEIN MOKa3aTellb
MPEIOMIICHUS

5.34

Ionxoe BHYTpEHHEE OTPaKEHHE.
[IpenenbHblii yroa MTOJTHOTO
BHYTPEHHETO OTPAXKEHUSI
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5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Hucnepcust cBera. CIOXHBIA COCTaB
ocnoro ceera. Llser

Cobuparoniye U pacceuBarolIue JUH3BI.
Tonkas nun3a. @OKyCHOE paccTOsIHUE U
ONTHYECKass CHUJIa TOHKOW  JIMH3BL
[Toctpoenue M300paskeHHH B
coOMparoIMX U PacCEUBAIOLIUX JIMH3AX.
@opmysia TOHKOW JIMH3bI. Y BEJIUYECHHUE,
JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTHU
reOMETPUYECKOM ONTUKU

Wutepdepenius  cBera. KorepeHTHBIE
HCTOYHHUKU.  YCIOBUS  HAOIIOACHUS
MaKCUMYMOB u MUHHMYMOB B
UHTEp(PEPEHITMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHKOB

Hudpakmus  ceera. JludpakuuoHHas
peméTka. VYcnosue HaOMIOACHUS
IJIAaBHBIX MaKCHUMYMOB TIpU  TaJCHUU
MOHOXPOMaTHYECKOTO CBeTa Ha
JTU(PPAKIUOHHYIO PEIIETKY
[Tonsipuzanus cBera

TexHuuecKnue ycTpoWCTBa: O4YKH, JIyIa,
¢doToannapar, NPOEKIMOHHBIN ammapar,
MHUKPOCKOII, ~ TEJIECKOI,  BOJIOKOHHAs
onTvKa, JUGpaKIUOHHAs  pPElETKa,
HOJIIPOU L

[Ipaktnueckue pabotel. M3mepenue
MIOKa3aTess IIPETOMIICHUS.
HccnenoBanue cBOICTB M300pa’keHUN B
nuH3ax. Habmoenue aucnepcuu csera

BJIEMEHTGHI CIIELITUAJIBHOM TEOPUU OTHOCHUTEJILHOCTHU

6.1

6.2

6.3

I'paHnLIBI IPUMEHUMOCTH KIIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOPUH
OTHOCHUTEJIBHOCTH: MHBApUAHTHOCTh
MOAYJSl CKOPOCTH CB€Ta B BaKyyMme,
IIPUHIIMII OTHOCUTEIBHOCTH DWHIITEIHA
OTHOCUTENBHOCT ~ OJHOBPEMEHHOCTH.
3amMeJICHHEe BPEMEHUM W COKpAIIEHHE
JUTMHBI

DOHeprus W UMIYIBC  CBOOOJHOM
YaCTHUI[BI

6.4

CBsi3b MaccChl C SHEprued U UMIYyIbCOM
CBOOOJIHOM YAaCTHUIIBl. JHEPTHS TOKOS
CcBOOOIHOM YaCTHUIIbI

KBAHTOBAS ®U3NKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU
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7.2

7.3

711

@ortonbl. Popmyna Ilmanka cBsA3mM
3Heprun (GOTOHa C €ro 4YacTOoTOH.
OHeprus 1 UMIynbC GOTOHA

7.1.2

OTtkpbiTHE 51 HCCIIeN0BaHUe
dotoaddekra. Onpitel A.I'. CTonerona.
3akonsl hoTtodddexTa

7.1.3

714
7.15

7.1.6

721

7.2.2

7.2.3

YpaBHeHue OUHINTENHA U1
dorordpdekra. «KpacHas  rpaHuLA»
dboTtodrddekra

JlaBnenue cBera. OnbiTel [1.H. JIeOGenera
XuMH4eckoe JeHCTBHE CBETA
TexHuueckue yCTpOIiCTBA:
¢dororeMeHT, (OTOAATYUK, COJTHEUHAS
Oarapesi, CBETOIUO

CTPOEHHME ATOMA

Monens atoma Tomcona. OnbBITE
Pesepdopaa no uccnenoBanuio
cTpoeHus aroma. [nanerapnas monens
atoma

[Tocrynatet  bopa.  M3nyuenue wu
HOMJIOIIEHNE (POTOHOB IPU IEpexone
aToMa C OJHOIO YPOBHSA DHEPrUM Ha
apyroi. Bunet  cnektpoB.  Crhektp
YPOBHEM dHEPrUHU aTOMa BOJIOPOAA

BonnoBrle cBolicTBa dacTtuil. BoaHBI ¢
Bporins. KopnyckynsipHO-BOJIHOBO#M
nyanusM. Jludpakius SIeKTpOHOB Ha
KpHCTaJ1ax

724

CrionTanHoe U BBIHYX/ICHHOE
U3JIy4deHHE. YCTPOWCTBO M IPUHLMUII
paboTHI J1a3epa

7.2.5

TexHuueckue YCTPOMCTBA:
CHEKTPANbHbIM aHaIN3 (CHEKTPOCKOIN),
Ja3ep, KBAaHTOBBIN KOMITBIOTED

7.2.6

[IpakTnueckue pabotsl. HaOmronenue
JMHEWYaToro CreKTpa

ATOMHOE A1PO

7.3.1

7.3.2

Metoapl HaONIOIEHUST M pErucTparuu
AJIEMEHTAPHBIX YaCTHIL

OTkpbITHE PATUOAKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa
pannoakTuBHOrO w3nyueHus. CBolicTBa
anbda-, oera-, raMmma-u3JIyqeHHUs.
Bmusaune pPaaAuOaKTUBHOCTU Ha JKUBBIC
OpraHu3MbI

7.3.3

OTkppITHE TPOTOHA W HEUTpOHA.
Hyxnonnas mozgens siapa ['eiizenOepra —
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7.3.4

WBanenko. 3apsa supa. MaccoBoe 4uciio
sapa. M3oTonsl

Aunbda-pacna. DIJIEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnan. ['amma-
u3NydyeHue. 3aKoH  PaguOaKTHUBHOTO
pacmaja

7.3.5

OHeprusi CBsI3M HYKIOHOB B  sIpe.
Snepusie cuibl. JledhekT Macch sipa

7.3.6

7.3.7

Snepusle peakuuu. JleleHHE W CUHTE3
anep

Snepubiii  peaktop.  TepMosiaepHbId
cunre3. [IpoGiieMbl W TEPCIEKTUBBI
SJIEPHOM SHEPreTUKU. OKOJOTHYECKUE
aCIEKThl SJIEPHOIN 3HEPTETUKU

7.3.8

OneMeHTapHble  4YacTuilpl. OTKpBITHE
MO3UTPOHA. dyHIaMEHTAJIbHbIE
B3aUMOJIEVCTBUS

7.3.9

TexHu4yeckne yCTpOMCTBA: JTO3UMETP,
KaMmepa BuibCcoHa, saepHBIM peakTop,
aToMHasi bomba

7.3.10

8.1

8.2

[paktuueckue padotel. HccnenoBaHue
TPEKOB YaCTHII (o TOTOBBIM
dororpadusm)

OJIEMEHTBI ACTPOOU3NKIN

Bun 3B&3nHoro nHeba. Co3Be3qus, sipKue
3BE3 /B, IJIAHETHI, ux BHIUMOE
JIBJKEHHE

Conneynas cucreMa. IlmaHeTsl 3eMHOM
prHHI)I. HJ'IaHCTBI-FI/IFaHTI)I n nux
CIyTHUKH, KapJIMKOBBIE IJTAHETEL.
Mauibie Tena CoJIHEUHOH CUCTEMBI

8.3
8.4

8.5

Connne, Qorochepa u armocdepa.
ConHeuHasi aKTUBHOCTD

Hctounuk sHeprun ConHua U 3B€311

3BE3/1bI, UX OCHOBHBIE XapAKTEPHCTUKU:
Macca, CBETUMOCTb, PaJIycC, TEMIIEpaTypa,
ux B3alMOCBSI3b. Hunarpamma
«CHEKTPATbHBIN KIJIACC — CBETUMOCThY.
3BE3abI TIJIAaBHOW ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTB» IS
3BE3]T TVIABHOM OCIEHOBATEILHOCTH

8.6

###HPar#H#BayTpeHHee CcTpoeHHe 3BE3.
CoBpeMeHHbIE MIpeJICTaBIICHUS 0
MPOUCXOXKIACHNA U 3Bomonu CoJHIa H
3BE3]1. DTAalIbI >KU3HH 3BE3]T

8.7

Mneunsii Ilyte — Hama ['amakTuka.
CnupanbHas  crpykrypa [anaktuku,
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8.8

8.9

pacmpeneneHue 3BE3N, Tra3a W IbUIM.
[Tonoxxenne u nBuwxenue CoiHIa B
lanaktuke. Ilmockas u chepudeckas
MOJICUCTEMEI I aNakTHKU

Tunel ramakTuk. PanguoramakTuku U
KBazappl. UYEpHbIE IBIPBI B AApax
TraJakTUK

Bcenennas. Pacmmpenue BcenenHoil.
3akon XaO0na. PaszOeranme rajiakTuk.
Bospact u paauyc BcenenHoil, Teopust
Bosbmioro B3pbiBa. Moaenb «ropsiyeit
Bcenennoi». PennkToBoe n3ny4yeHue

8.10

Macmirabnast  crpyktypa BceneHHoil.
MeraranakTuka. Hepeménnsie
Ipo0JIEMbI ACTPOHOMUH
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