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Pabouas mporpamma HOY "AnbTepHaTvBa" 1o ydeOHOMY mpeameTy «Dusukay
(npeameTHas o0JacThb «EcTecTBEeHHO-Hay4YHBIE IPEIMETHD) BKJIFOYAET
MOSICHUTENBbHYIO 3aMUCKY, COJEpXKaHNe 00yUeHHUs], ITIAHUPYEeMbIe PE3yIbTaThl OCBOCHUS
nporpaMmbl 1o (pU3MKe, TEeMaTHYeCKOoe IJIaHUPOBaHUE, TMepedeHb (KOAu(pUKaTop)
pacrpeieNieHHBIX 0 KJ1accaM TMpPOBEPsSEMBbIX TpPeOOBaHUN K pe3ylabTaTaM OCBOCHHS
OCHOBHOW 00pa30BaTebHOM MPOrpaMMbl CPEIHEr0 O0IIero 00pa30BaHus U 3JIEMEHTOB
cofiepKaHusl o (U3UKeE.

[losicHuTenbHas 3amMcka OTpa)kaeT OOlIMe LEeMW W 3aJauyd HU3ydyeHUs (PU3MKH,
XapaKTEePUCTUKY TCUXOJOTHYECKUX TMPEANOChUIOK K €r0 M3y4eHHUIO0 O0YyJarolIMMHUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IOAXOIbl K OTOOpY COAEp’KaHufi,
K ONpeAeNCHUIO TUIaHUPYEMBIX PE3yJIbTaTOB.

ConmepxaHue 00y4eHHsS PpacCKpbIBae€T COJAEp)KaTeJIbHbIE JUHUHM, KOTOPHIE
npeuiaratoTesl s 0053aTelbHOr0 M3Y4YeHHsI B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o01ero oOpa3oBaHus.

[Inanupyembie pe3ynbTaTbl OCBOEHUS NPOrpaMMmbl 1O (U3MKE BKIIOYAIOT
JMYHOCTHBIE, METallpeIMETHBIE PE3yJbTaThl 32 BECh MEpHOJ OOYy4YEeHHs] HAa YpPOBHE
CpellHero oOmiero o0pa3oBaHUs, a TakKe MPEIMETHBIC TOCTHXKEHHUS O0ydaroIerocs
3a KaXKJIbIi Toj] 00y4YeHusl.

MNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no gu3uke Ha ypOBHE CpPEeIHEr0 O0IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHMWA W  TpeOOBaHMM K  pe3yibTaTaM  OCBOCHHMS  OCHOBHOM
oOpazoBarenbHOM mporpamMmbl, npeacTaBieHHbIX B ®I'OC COO, a Takxke ¢ ydeTroM
paboyeil mporpaMMbl BOCIIHMTAHHMS M KOHUEMUUMU TpPErnojaBaHus y4eOHOro mnpeamera
«DPusuka» B 00pa3oBaTeIbHbIX opranuszamusx  Poccuiickoit denepanuu,
peaM3yIONINX OCHOBHBIE 00pa30BaTelIbHbIE TPOIPAMMBI.

CopepxaHue TmporpaMMbl 1O (QU3MKE HampaBieHO Ha (GOpMUpPOBAHUE
€CTECTBEHHO- Hay4YHOW KapTHHbl wMupa oOyyatomuxcsi 10-11 kmaccoB mnpu
oOydeHMM UX (U3MKE HAa  OCHOBE  CHUCTEMHO-AESATENBHOCTHOIO  MOJIXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpeOboBaHusiM OPI'OC COO k miaaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M  METalpeIMETHbIM pe3yjbTaraM oOy4deHus, a
TaK)XK€  YYUTHIBAET HEOOXOJMMOCTh  peaM3allui  MEXIPEAMETHBIX  CBs3eH
GU3MKKM ¢ eCTEeCTBEHHO- HAYYHBIMH Y4€OHBIMU TIpenMeTraMmu. B Hel ompenensiroTcs
OCHOBHBIC IIeIM HW3y4eHUs (U3MKA Ha YPOBHE CpeIHEro o0mero oOpa3oBaHUs,
MJIaHUPYEMBIE pe3yJbTaThl  OCBOCHHS Kypca bu3uKu: JMYHOCTHBIE,
METanpeMETHbIC, MPEIMETHBIC.

[Iporpamma 1o gpu3ukKe BKIHOYAET:

IUIAHUPYEMBbIE  pe3yJIbTaThl OCBOGHHMS Kypca (U3MKM HE, B TOM YHCIE
MpeIMETHBIC PE3YJIbTATHI 11O ToJjaM 00yUEeHHUS;

coJiepskanue yueOHoro npeamera « Ou3nkay 1mo rogam oOydeHus .



[Iporpamma 1mo ¢usuke MOXKET OBbITh HCIOJIb30BaHA YYHUTENISIMH KaK OCHOBa
JUIA COCTaBJICHUsI CBOMX paboumx mporpamm. Ilpu paspabortke paboueit mporpaMMbl
B TEMAaTHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YITEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
AJIEKTPOHHBIX (LUM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABIAIOLIUXCA Y4eOHO-
METOUYECKIMHU MaTepruaiaMu (MyJIbTUMEANIHBIC TPOrPaMMBI, SJICKTPOHHBIEC YIeOHUKU
U 3aJaYHUKH, DJCKTPOHHBIE OWONMOTEKH, BUPTyalbHBIE JAaOOPaTOpUH, HUTPOBBIC
MPOrpaMMBbl, KOJUICKIIUA IU(POBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOIMIUMHU
JTUIAKTHYECKHE BO3MOXXHOCTH HMH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
CoZIepKaHNe KOTOPhIX COOTBETCTBYET 3aKOHO/IaTEIhCTBY 00 00pa30BaHUU.

[Iporpamma o ¢u3rke NpeaoCTaBIsIET BO3MOXHOCTD I peain3aliil pa3iIuyHbIX
METOJUYECKIX TIOX00B K OpraHu3aiiu 00ydeHus (HU3HNKe MPU YCIOBUU COXpPaHCHUS
00s13aTeNIbHON YacTH COAeP>KaHUsl Kypca.

®du3uka Kak Hayka o HanOoyiee OOIIMX 3aKOHAX MPUPOABI, BHICTYIAsi B Ka4eCTBE
y4e0HOro TMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJL B CHUCTEMY 3HaHUUN
00 okpyxatomieM wmupe. llkonbHbli Kypc GU3MKH — CHUCTEMOOOpPA3yIOIIMIA
JUIS €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB, OCKOIbKY (DU3UUECKHE 3aKOHBI JIeKaAT
B OCHOBE TMPOIECCOB W SBJICHUM, H3y4aeMbIX XHUMHUEH, Ouoiorueu, Quanyeckoin
reorpadgueil u actpoHoMmuen. Vcnonb3oBaHuE UM aKTUBHOE NMPUMEHEHHE (PU3NUECKUX
3HAaHWUW ONpeeNsieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHONOTHH B cdepe
OHEPreTUKH, TPAHCIIOPTa, OCBOCHHUSA KOCMOCA, TMOJY4YEHHs HOBBIX MaTepHalloB
C 3aJlaHHBIMU CBOWCTBAMHU M Apyrux. M3ydeHue QUMK BHOCUT OCHOBHOM BKIIAJ
B (QopMHpOBaHME  E€CTECTBEHHO-HAYYHOW  KapTHUHBI  MHpa  OOydYaroluxcs,
B (hopMHpOBaHHE YMEHUHN TPUMEHSTh HAyYHbIN METO]I TO3HAHUS MPHU BHITIOJTHEHUU UMU
y4eOHBIX UCCIICIOBAHMM.

B ocHOBY Kypca (pu3uKu U1 ypOBHS CPETHETO 00IIero 00pa30BaHUs MONOKEH PsIT
Ui, KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBIAETCA JIOTMUECKU
3aBEpPILIEHHBIM, OH COJIEPKUT MaTepual M3 BCEX pa3AesioB (PU3HMKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUUECKOI, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn cenepanuszayuu. B cOOTBETCTBUM ¢ HEeW MaTtepHal Kypca GU3UKU 00bEANHEH
BOKpYr (Qusmyeckux Teopui. Bemymum B Kypce saBisiercss  (popMmupoBaHUe
MPECTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€PHUH, BEUIECTBE U IOJIE.

Hoes ecymanumapuzayuu. Peanmuzanus wuaed TMpEANoONaraeT HUCHOIb30BAHNUE
rYMaHUTapHOTO MOTEeHIMaIa PU3NIEeCKON HAYKH, OCMBICIICHUE CBA3U Pa3BUTHs (HU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUECKUMH, HPABCTBCHHBIMU U
HKOJIOTMYECKUMU MTPOOIeMamMHu.

Hoes npuxnaonoti nanpasenennocmu. Kypc (GU3UKH TpearnonaraetT 3HaAKOMCTBO
C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJIOTUYECKUX MPHIOKECHUH H3yYeHHBIX TEOPHit
Y 3aKOHOB.

Hoes sxonoeuzayuu peannusyercsi IOCPEACTBOM BBEIACHUS 3JIEMEHTOB COJIEP KAHMUS,
MOCBAIIEHHBIX JKOJOTHYECKUM TIpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBsI3aHBI



C Pa3BUTHEM TEXHUKH U TEXHOJIOTUM, a TakKe OOCYXKJACHHS MPOOJEM pallMOHAIBLHOTO
IIPUPOJIOTIONH30BAHMSI M SKOJIOTMUECKO 0€30MacHOCTH.

CrepXHEBBIMH dJEMEHTaMH Kypca (HU3UKA Ha YPOBHE CPEIHEro OOIIeTro
oOpa3oBaHusi SBISIIOTCA  (pu3nmyeckue Teopu ((PopMUpPOBAHUE MPEACTABICHUI
O CTPYKType TMOCTpPOCHHUS (HU3UYECKOW TEOPHH, pOJId (PYyHIAaMEHTAIbHBIX 3aKOHOB W
MPUHIIAIIOB B COBPEMEHHBIX MPEIACTABICHUSIX O MPHUPOJAE, TPaHUIAX MPUMEHUMOCTH
TEOPH, ISl OMUCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUI U MTPOIECCOB).

CucTeMHO-ACSITeIbHOCTHBIN MOAX0A B Kypce (DPM3UKH pealn3yeTcs MPekIe BCEero
3a CYET OpPraHU3alU{ SKCIEPUMEHTAIBLHONW NeATeNbHOCTH oOywatomuxcs. s xypca
¢uU3MKM — 3TO HCHOJb30BAHUE CHUCTEMBbl (PPOHTAIBHBIX  KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB ¥ JJaOOPATOPHBIX pabOT, KOTOPBIE B IPOrpaMMe 1o Pu3nuke 00beaTMHEHBI
B OOIIMI CIIMCOK YYEHUYECKUX MTPAKTUUYECKUX padoT. BhijeneHre B yka3aHHOM NepeyHe
7a00paTOpHBIX pabOT, MPOBOJUMBIX [JIi KOHTPOJS M OIEHKH, OCYIIECTBIISIECTCS
y4acTHHUKaMU 00pa30BaTeIbLHOrO MpoIecca UCXOs U3 OCOOCHHOCTEN TUIaHUPOBAHUS U
ocHaueHusi kabunera ¢uszuku. [Ipu 3ToM obGecnieunBaeTcsl OBIaJeHUE 00yUYAIOIIUMHUCS
YMEHUSIMUA  TPOBOJIUTh KOCBEHHBIE HM3MEPEHHUs, HCCICNOBAHMUS  3aBUCHUMOCTEU
($u3nYECKUX BETMYUH U TOCTAHOBKY OMBITOB 1O MPOBEPKE MPENIOKEHHBIX THIIOTES.

Pemenne pacdeTHBIX M Ka4eCTBEHHBIX 33/1a4 C 3a/IaHHON (M3UUECKON MOJEbBIO,
NO3BOJISIOIIEE NMPUMEHATh H3yYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO
pazzena Kypca, Tak ¥ MHTETpUpYs 3HAHHS U3 pa3HbIX pa3aenoB. J{Jis kauecTBEHHBIX 3aa4
IPUOPUTETOM SIBJISIFOTCSI 33JaHUSI Ha OOBSICHEHHE MPOTEKaHWUS (U3NUCCKUX SBICHUN
U TIPOILIECCOB B OKPYKAIOIICH JXKH3HHM, TpeOyrolue BbIOOpa (PU3HYECKON MOIeNn
JUIS CUTYallly MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B COOTBETCTBUHU c TpeOOBaHUSIMU OI'ocC COO K
MaTepHAIbHO-TEXHUYECKOMY O00€CTIEUeHHI0 y4yeOHOro Tmpoliecca Kypca (U3UKK Ha
YPOBHE CpEAHEro 00IIero 00pa3oBaHUs JOHKEH U3ydaThCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (U3MKU WIM B YCIOBUSX MHTETPUPOBAHHOIO KaOWHETa NPEeIMETOB
€CTeCTBEHHO-HAy4yHOro Iukia. Hamuuve B kabuHere QUMK HEOOXOIUMOIO
7a00paTOpHOTO OOOPYIOBaHMS Ui BBIIOJHEHHS] YKAa3aHHBIX B Tporpamme IO
¢u3MKe YYEHHYECKMX TMPAKTUYECKUX pabOT M JEMOHCTPALIMOHHOTO O0O0pYyIOBaHUS
00s13aTeNbHO.

JleMoHCTpanmoHHoe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHOM JIOCTATOUHOCTH UM  OOECIEYMBACT IIOCTAHOBKY MEPEYUCICHHBIX
B NIporpaMme Mo (Qu3uKe KIIOYEBBIX JEMOHCTPALMNA Ui UCCIACAOBAHHS HM3y4aeMbIX
SIBIICHUU U MPOIIECCOB, IMIUPUUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlaboparopHoe oOopyaoBaHHE JUISI  YYEHHUYECKHMX  MPAKTHYECKUX  PaboT
dopmupyeTcst B BUi€ TEMAaTHUECKUX KOMILJIEKTOB U 00ECIIEYMBAETCS B pacyeTe OJHOI0
KOMIUIEKTa Ha JIByX oOy4aroumxcs. TemaTHuecKHe KOMIUIEKTHI JIabopaTOpHOro
000pyI0BaHMsI JOKHBI OBITH TOCTPOCHBI Ha KOMITJIEKCHOM HCTIOJIh30BaHIH aHAIOTOBBIX
U 1UGPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPHUTEIBHBIX CHUCTEM B BHUIE
1 (HPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU 1ENSIMU U3y4€HUs (PU3UKHU B 001IEM 00pa30BaHUU SBISIFOTCS:



dbopMUpoBaHUE MHTEpeca U CTPEMIICHHs] OOYYarOIIMXCAd K HAYYHOMY H3YYEHUIO
IPUPOJIBI, PAa3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUHA O HAYYHOM METOAE MO3HaHUS U (OPMHUPOBAHHE
VICCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAOLIUM SIBJICHUSIM;

(opMUpOBaHME HAYYHOIO MHPOBO33PEHUSI KaK pe3yibTaTa HM3y4YEHHUS OCHOB
CTPOEHHS MaTepUH U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE YMEHHH OOBSICHATH SIBICHUS C HCIIOJIb30BaHHUEM (PH3NUYECKUX
3HAaHUM U HAYYHBIX JI0KA3aTENIbCTB;

dbopMupoBaHUE TMPEACTABICHUN O poiau (U3MKA IS Pa3BUTHS  JPYrUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.

JlocTikeHne HTUX LeJell oOecreurBaeTcsl pEHIeHUEM  CIEAYIOMMX — 3ajad
B IIPOLIECCE M3YUYEHUs Kypca (PU3MKHU Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHus:

NpUOOpETeHHEe CHCTEMbl 3HAHMW 00 OoOHMX (U3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSIX, BKIIOUAs MEXaHUKY, MOJEKYIAPHYIO (GU3UKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JI€MEHTHI acTpO(PU3UKH;

dopMUpOBaHUE YMEHHM TPUMEHATH TEOPETUUYECKUE 3HAHUA I OOBSICHEHUS
buznueckux SBICHUNW B TPUPOAEC W JJS TMPUHATHS TPAKTHUUECKUX PpElICHUMN
B ITOBCEIHEBHOM )KU3HU;

OCBOEHHE CIOCOOOB PELICHHS PA3IMYHBIX 337a4 C SBHO 3aJaHHON (DU3MUECKOM
MOJIENbI0, 33/1a4, MOJPa3yMEBAIOLIUX CAMOCTOSTENbHOE CO3/1aHne (PU3MUECKON MOJeNnH,
aJIeKBaTHOM yCJIOBUSIM 3a]lauH;

NOHUMaHue (U3HMYECKUX OCHOB U MPUHLHUIIOB ACHCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX IIPOLECCOB, UX BIMSAHUS HA OKPYKAIOLIYIO CPENY;

OBJIAZICHUE METOAAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M IPOBEIACHUS
(bu3MUEeCKUX HKCIIEPUMEHTOB, aHAM3a W UHTEpIpeTauud MHOOpMAaIi, OnpeaeIeHus
JIOCTOBEPHOCTH MOJTYYEHHOI'O PE3yJIbTATA;

CO3[JaHUE YCJIOBUU i1 Ppa3BUTUS YMEHUW IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATEIHHOCTH.

OO1iee yuCIO 4acoB, PEKOMEHJOBAaHHBIX il M3ydeHus Qu3uku, — 136 vacos:
B 10 kacce — 68 yacoB (2 vaca B Hezeno), B 11 knacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpaMme 1o (pu3uKe nepeyeHb Jad0paTopHbIX U MPAKTHYECKUX
paboT sABJIsIETCA PEKOMEAOBAHHBIM, YUUTEINb JIeJaeT BBIOOP MPOBENCHUS JIaOOPAaTOPHBIX
padoT U OTMBITOB C YYETOM MHJIMBUIYaTbHBIX OCOOEHHOCTEN 00y4arOImIUXCsl.

JIro6as paGouas mporpamma JOJKHA MOJHOCTBIO BKIIIOYATh B Ce0sl COAEpKaHUE
JAHHOM MporpamMMel Mo (pU3UKe.

B otnensHbIX ciydasix Kypc (PM3MKH MOXKET h3ydarbcsi B oObeme 204 yaca 3a /1Ba
roga oOyuenust (3 u B Henmemo B 10 m 11 kiaccax). B aTtom ciyuae yBenuduBaercs
He MeHee 4eM 0 20 4 pe3epBHOE BpEMsI, KOTOPOE UCIIONB3YETCS YUUTEIEM Ul U3y4ECHUSI
BOIIPOCOB, ~ TECHO  CBSI3aHHBIX C  BBIOpaHHBIM  mpoduiieM  OOy4deHHs, W
YBEJMYMBAETCsl yueOHas Harpy3ka, OTBOAMMAs Ha M3Y4YEHHUE MEXAHUKHU, MOJIEKYJSPHOU
GU3MKKM M 3JEKTPOJWHAMMKH, 3a CUET pACHIMpPEHHs 4YHuclia JIabopaTOpHBIX padboT
UCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIIeHUS] KAUECTBEHHBIX U PACUETHBIX 3a/1a4.



COJEPXXAHUE OBYYEHUA

10 KJIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®usnka — Hayka O npupoze. HayuHble MeTOABI NMO3HAHUS OKPYKAIOLIEr0 MUpA.
Posb skcriepuMenTa u TEOpUu B IIpoIiecce MO3HAHUSI PUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (u3MUecKux sBIEHUA u TpoueccoB. HayuHble rumoresbl.
®duznyeckre 3aKOHbl W TEOpUU. ['paHULIBl TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBHUSI.

Ponp u mecto pusuku B GopMUPOBAHHHM COBPEMEHHOW HAYYHOW KapTHUHBI MUDA,
B [IPAKTUUYECKOU AEATEILHOCTH JIFOICH.
Jlemoncmpayuu

AHanoroBsle U TH(PPOBBIE U3MEPUTEIbHBIE TPHUOOPBI, KOMITBIOTEPHBIE JATUHUKHU.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABrKeHue. OTHOCUTEIIBHOCTh MEXaHUYECKOT 0 IBMKEeHUs. CucTema
orcuera. Tpaekropus.

[lepemerienne, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHUE
MaTepualbHON TOYKHU, KX MPOCKIMHM HA OCH CHUCTeMbl KoopauHar. CrokeHue
MIEPEMEILEHAN U CIIOKEHNE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpSAMOJIMHEIHOEe JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYTU U MEPEMEILICHHS] MaTepUaIbHOI
TOYKH OT BPEMEHHU.

CBoOogHoe najgieHue. Y cKkopeHrne cBOOOHOTO MaICHHUS.

KpuBonuueitHoe nBmwxkeHue. J[BuKeHHE MaTepUalbHOM TOYKH IO OKPY)KHOCTH
C MOCTOSIHHOM IO MOJTYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAst ckopocTh. [lepuon
u yactota oOpamenus. [leHTpocTpeMutensHOe YCKOPEHUE.

TexHUYecKrue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUAOMETp, IBHKCHHE
CHaps0B, IICMTHBIC U PEMEHHBIC TTepeadn.

Jlemoncmpayuu

Mogenb CHCTEMBI OTCYETa, WUIIOCTPAlUsl KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKCHUS.

[IpeobpazoBanue IBMKCHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTRE.

HabGmionenne JnBUWKEHUS Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MMaICHUS.

HamnpaBnienue ckopocTv mpu IBUKEHUU 11O OKPY>KHOCTH.



Yuenuueckuiui sxcnepumenm, 1abopamopvie pabomul

N3yueHne HepaBHOMEPHOTO IBUYKEHUS C LIENBIO ONPEAEIICHNS MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOWIEHHMS  MEXAY  NYTSAMH, IPOWJECHHBIMHU  TEJIOM
3a [IOCJIE10BATEIIbHBIE PABHBIEC IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKECHUN
C HaYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuyeHnne nBukKeHUs MIapUKa B BA3KOU KUIKOCTH.

N3yuenue aBMXEeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipuanun otHocutensHOCTH [Namunes. Ilepseiit 3akon Herorona. MuepunanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cwima. Ilpunuun cynepnosunuu cui. Btopol 3akoH HbroToHa
JUIsL MaTepUaabHOM TOUKHU. TpeTnil 3akoH HpI0TOHA 111 MareprualibHbIX TOYEK.

3akoH BceMupHOro tsarorenus. Cuna tsokectu. IlepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Buasl TpeHusi (mokosi, ckonbxkeHus, kadenus). Cuma TpeHus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEeHUs U cuiia TpeHus nokos. Koagdunuent tpenns. Cuna
COMPOTHUBIICHHS TIPU ABUKEHUHU TEJIa B )KUIKOCTH UJIH Ta3e.

[TocTynarensHOE U BpaliaTelbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIILHO OCU BpaieHus. 11nedo cuibl. Y cinoBus paBHOBECUS
TBEPJOrO TeNa.

TexHuueckrne yCTpouCcTBa U MPAKTUYECKOE TPUMEHEHHE: TMOIIIUITHUKY, TBUKEHUE
MCKYCCTBEHHBIX CIIyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepLuu.

CpaBHEeHUE Macc B3aMMOICUCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOopMaIivi.

HesecomocTts. Bec Tena nmpu yCKOpEHHOM MOABEME U MMA/ICHUU.

CpaBHEHUE CUJT TPEHUS MOKOS, KAYEHUS U CKOJIbKCHUSI.

VY ciioBus paBHOBECHS TBEPAOTrO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabonvl

N3ydenue nBuxeHUs: OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHWJI  YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE
1 PE3MHOBOM 00paslie, OT uX JeGopMariuu.

HccnenoBanne ycimoBril paBHOBECHUS TBEPAOTO TENA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbe MatepuanbHOM TOYKU (TENa), CUCTEMbl MaTepHabHBIX TOUeK. VMmybce
CUJIbI W M3MEHEHUE HMITyJIbCa Tela. 3aKOH COXpaHEHUs uMMyibca. PeakTuBHOE
JIBIKCHUE.



Pabota cuitbl. MOIITHOCTB CHJIBL.

Kunernueckas »oHeprus MarepuaibHOM TO4ukd. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOU YHEPTUHU.

[lorenumanbHass 3Heprus. [loTeHnmanbHas sHeprus ynpyro aedopMUpPOBAHHOU
npyxunsl. [loTeHIanbHas sHeprus Tejaa BOJU3U MOBEPXHOCTH 3€MIIH.

[ToTeH1ManbHbIE U HEMOTEHIMANbHBIE CUIIbl. CBA3b padOThl HEMOTEHIMABHBIX CUIT
C U3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI T€J. 3AKOH COXPAHEHUSI MEXaHUYECKON
DHEPIUH.

VYrpyrue u HeyNpyrue CTOJIKHOBEHUS.

TexHudeckne yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHWE: BOIOMET, KOIIEp,
IIPYKUHHBII [TUCTOJIET, IBUKEHHUE PaKeET.
Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

[lepexoa noTeHUMAIBHOM SHEPIUH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuui sxcnepumenm, iabopamopvie pabomul

N3ydyenune abCoMOTHO HEYNIPYTOro yaapa ¢ OMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHMYECKOW 3HEpPruu Tesa
Ha [IPUMEPE PACTSHKEHUS PE3UHOBOTO KI'yTa.

Pazgen 3. MosekyasipHas pU3UKA U TEPMOIAMHAMHUKA
Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M HMX OIBITHOE
obocHoBaHue. bpoyHoBckoe — gBuwxkenue. Juddysua.  Xapakrep — ABUKEHUS
Y B3aUMO/ICVCTBHS YaCTHIl BelIeCTBA. MOJEIU CTPOCHUS Ta30B, KUJAKOCTEU U TBEPABIX
Tel U OOBACHEHHE CBOMCTB BELIECTBA Ha OCHOBE ATUX Mojeneid. Macca u pa3mepbl
monekyn. KomnuectBo Beniectsa. [locrosHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u ee usmepenue. lllkanma Ttemmneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KMHETUYECKOU
TEOPUHU UACATBHOTO raza. AOCOIOTHAsA TeMIleparypa Kak Mepa CpeHEH KHHETUYECKON
SHEPryuU TEIUIOBOrO NBMKEHMS yactul ra3a. Illkana temneparyp KenbBuHa. ['a3oBbie
3akoHbl. YpaBHeHue MenneneeBa—Knaneitpona. 3akon [lambTona. W3omporueccsl
B MJICAJIbHOM Ta3e ¢ NOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacraBieHne
U30IMPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHU4ecKrue YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BEIeCTBA, GoTorpaduu MoJeKynl
OPraHUYECKUX COCITUHECHUN.

OnbIThl 10 1UPPY3UHN KUAKOCTEH U ra30B.



Mopens OpOyHOBCKOTO JBM)KCHHUS.

Mogens onbita IITepHa.

OnbIThI, 1OKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS.

Mopaenb, HUTIOCTPUPYIOIIAs MPUPOY TABJICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, MJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJI€ATTLHOTO T'a3a, U30MPOLIECCHI.
Yuenuueckuu sxcnepumenm, 1abopamophsie pabomul

OmnpeneneHue Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHUi 00bema
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEK]y apaMeTpamMu COCTOSTHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnoevl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHss DSHEprus TEPMOAMHAMUYECKOU
CUCTEeMBbl M crnocoObl ee u3MmeHeHus. KommdectBo Temnorsl U pabora. BHyTpeHHsis
DHEPIusi OJHOATOMHOrO HJICAJIBHOrO ra3za. Buasl Temonepenayn: TEMIONpOBOAHOCTD,
KOHBEKLIMS, M3Jy4CHHE. Y JAelbHAas TEIJIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI
IIpU TEIIoNepeaaye.

[Tonsitue 06 agnabatHOoM mporiecce. [lepBrlit 3akoH TepmoauHamMuKku. [lpumenenue
NEPBOr0 3aKOHAa TEPMOJAMHAMHUKH K H3ompoleccaMm. ['papuyeckas WHTEprnpeTanus
paboTHhI Taza.

BTopoii 3akoH TepmonuHamMuku. HeoOpaTUMOCTh MpOIIeCCOB B TPUPOJIE.

TemioBble MamuHbl. [IpuHIMNBL neicTBUS TemIoBbIX MamuH. [IpeoOGpa3oBanus
HHEPruu B TEIJIOBBIX MamnHaxX. Koa@puuueHT nonesHoro qeicTBUs TEMIOBON MAIIUHBI.
[ukn KapHo u ero kod(p@UIMEHT MOJE3HOr0 IEHUCTBUS. DKOJIOTHYECKUE MPOOJIEMBI
TEIIOOHEPTETHUKMU.

TexHuyeckne ycTponcTBa U MPAKTUYECKOE MPUMEHEHHE: IBUraTelb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIIOAUIBHUK, KOHIUIIHOHED.

Llemoncmpayuu

V3meHneHnne BHYTpEHHEH >HEpruu Tejia MpH COBEPIICHUH pabOThI: BBUIET MPOOKH
u3 OyTBUIKM TIOJ] ICHCTBHUEM CXKATOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOU TPYOKe
IyTeM TpeHUs (BUICOIEMOHCTPALIMS).

N3meneHnue BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpU TEIUIonepeaaye.

OnebIT 10 aAMabaTHOMY PAaCUIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Monenu napoBoil TypOMHBI, JABUrareisi BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabonol

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusa eeuiecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u KoHAeHcarus. Vcmapenue wu kumneHue. AOCOIIOTHAS
M OTHOCUTEIIbHAs BJIAXHOCTh BO3ayXa. HacelieHHbld mnap. YaenpHas TeIwioTa
napooOpa3oBaHusl. 3aBUCHMOCTb TEMITEPaTyphbl KATICHUSI OT JaBJICHMUS.
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Tepnoe Teno. Kpucramimueckue u amopdHbie Tela. AHU30TPONHUS CBOWCTB
kpuctawioB.  JKuakue  kpuctawibl.  CoBpemeHHble  Marepuanbl.  [lnaBienue
Y KpUCTaJUTU3anus. Y IefbHas TerioTa miasiaeHus. CyommManms.

YpaBHeHUEe TEmI0BOro OanaHca.

TexHu4yecKkne ycTporCTBa U MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHMH TIOJYUYCHHUS COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE
HAaHOMAaTEePUaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX TTAPOB.

Kunenue npu moHWXKEHHOM JIaBJICHUH.

CniocoObl u3MepeHust BIaXKHOCTH.

HabGmronenune HarpeBanus U IJIaBJIeHUs] KPUCTAIUTMYECKOTO BELIECTBA.

JleMoHCTpanus KpUcTasioB.

Yuenuueckuii osxcnepumenm, rabopamopuule padbonul

N3mepeHne OTHOCUTEHLHOM BIAXKHOCTH BO3IyXa.

Paznen 4. diaekTpoauHaMuKa
Tema 1. Inexmpocmamuxa

DJIeKTpU3alus Tel. DNEKTPUYECKUU 3apsia. J(Ba BHAA SJIEKTPUUECKUX 3apsigoB.
[IpoBOAHUKH, AUAJICKTPUKUA U TOJYMPOBOAHUKHU. 3aKOH COXPAHEHUS DJECKTPUUYECKOTO
3apsja.

B3aumoneiictBue 3apsgoB. 3akoH Kymona. TouyeyHbI SJIEKTPUYECKUN 3apsl.
DnekTpuueckoe noje. HanpsikeHHOCTh AIeKTpruYecKoro noJtis. [IpuHuun cynepno3uunu
ANEKTPUYECKUX MMOJeH. JINHUN HAMPS)KEHHOCTH AIEKTPUUECKOTO TOJIS.

Pabora cun snmekrpocraruueckoro moss. Iloreniuman. Pa3sHOCTh MOTEHIIMAJIOB.
[IpoBOMHUKM U JUAJCKTPUKU B DJIEKTPOCTATUUECKOM moJie. Jludnekrpuyeckas
MIPOHUITAEMOCTb.

DnekTpoeMKOCTh. KoHIeHcaTtop. DNEKTPOEMKOCTh IIJIOCKOI0 KOHJIEHCAaTopa.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHudeckue YCTpOMCTBA W  MPAKTUYECKOE MPUMEHEHHE:  3JIEKTPOCKOI,
AIEKTPOMETP,  DBJEKTPOCTATUUECKas  3allluTa,  3a3eMJICHHE  AJIEKTPONPUOOpPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN aIllapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMUII IEUCTBUS DIEKTPOMETPA.

B3anmoselicTBuEe Ha3IEKTPU30BAHHBIX TEIL

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEIL

[TpoBOAHUKH B JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3alUTA.

JIA3JIEKTPUKU B DJIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAY IUIACTHUH,
PAcCTOSTHUSI MEXIY HUMU U AURJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.
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Yyenuueckuii osxcnepumenm, 1abopamophule padbonul
N3mepenne 31eKTpoeMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwii 31ekmpuueckuii mox. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOUHUKH
Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpsbxkenne. 3akon OMa [1i1s1 yuacTKa LEMH.

ONEKTPUYECKOE  CONPOTUBJIECHUE.  YJEIBHOE  CONPOTUBIICHHE  BELIECTBA.
[TocnenoBarenbHOE, NapaJIEILHOE, CMEMIAHHOE COEAUHEHNE IIPOBOJHUKOB.

Pa6ora snextpuyeckoro Toka. 3akoH Jxoynsa—JIeHa. MomHOCTh 3IEKTPUIECKOTO
TOKaA.

DIIEKTPOABUKYIIAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHUKA TOKA. 3aKOH
Oma 114 monHoM (3aMKHYTOM) 3JIeKTpu4YecKol nenu. KopoTkoe 3amMbIKaHueE.

DNEeKTpOHHAs] MPOBOJMMOCTh TBEPIBIX METAIIOB. 3aBHCHUMOCTH COIPOTHBIICHHUS
METaJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuil TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoguuku. CoOCTBEHHAs: U MTPUMECHAs! TPOBOIUMOCTD MOIYITPOBOIHUKOB.
CoiictBa p—n-nepexoaa. IlonynpoBoaHuKOBbIE TPUOOPBHI.

DNEeKTpUYECKUI TOK B paCTBOPaxX M pacIljiaBax JIEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JUCCOLMALNS. DIEKTPOIIU3.

DJIEKTpUYECKUA TOK B razax. CamMoCTOSITENbHBIM U HECAMOCTOSITEIbHBIN PA3PSAL.
Monnus. [Inazma.

TexHuyeckue ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOUHHMKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE
npuOOphl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIM JHOJ, TEPMHCTOPHl U
(boTope3ncTOphI, MOITYIPOBOIHUKOBBIN MO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKa U HaPSHKEHMS.

3aBUCHUMOCTb CONIPOTUBICHUS UIMHAPUYECKUX MPOBOAHUKOB OT JIMHBI, IUTOIIA/IHA
MONIEPEYHOr0 CEUEHUS U MaTeprala.

CmemaHHOE COeTMHEHUE TTPOBOTHUKOB.

[Ipamoe  w3MepeHHe  BIEKTpPOABMXKYIEH cuwibl. KopoTkoe  3ambIkaHue
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCUMOCTb COIPOTUBIIEHUSI METAJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoil pa3psax 1 IPOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI NPOBOAUMOCTD JUO/A.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomul

N3ydyeHne cCMEemaHHoro COeAMHEHUS PE3UCTOPOB.

N3mepenre »IEKTPOABMKYILEH CHJIbl HCTOYHMKA TOKA U €ro BHYTPEHHETO
COIPOTUBIICHHUS.

Ha6monenue anektposusa.
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MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku B 10 Kiacce OCYLIECTBISIETCS C  yYETOM
coZiepKaTelbHbIX MEKIIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OUOJIOTUHU, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle nousamus, CBS3aHHbIE C H3YYEHHEM METOAOB HAy4YHOIO
NO3HAHMSL: SIBJICHUE, HAy4HbIA (pakT, runoresa, (pu3nueckas BEIUUYMHA, 3aKOH, TEOPHS,
HaO0JII0/IeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEb, H3MEPEHHUE.

Mamemamuxa: penieHUe CUCTEMbl ypaBHEHUM, JIMHEWHas (yHKIus, Mmapadora,
runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIHMH: CUHYC, KOCHHYC,
TAHT'€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl W HUX
IPOEKIMU Ha OCH KOOPJMHAT, CJIOXKEHUE BEKTOPOB.

Buonocus: MexaHuueckoe IBHKEHUE B XUBOW mpupone, audpdysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB (BUIbI TEIUIONEpPEaul, TEIUIOBOE PAaBHOBECHUE),
JIEKTPUYECKHE SBJICHUS B )KMBOM IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHHE AaTOMOB U MOJIEKYN, MOJIb
BELIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJ, KUIAKOCTEH W Ta3oB,
ANEKTPUYECKHE CBOMCTBA METAIIJIOB, AJIEKTPOJUTUYECKAS TUCCOLIMAMS, TAIbBAHUKA.

l'eocpagpus: BIaxXHOCTh BO3/1yXa, BETPBL, 0APOMETpP, TEPMOMETD.

Texnonocus: peoOpa3oOBaHUE JBMXKEHUI C HCIONB30BAaHUEM MEXAHU3MOB, yUYET
TPEHUs] B TEXHUKE, MOJUIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa
B TE€XHHUKE (pakeTa, BOJOMET W JAPYrue), IBUrareib BHYTPEHHETO CrOpaHHUs, MmapoBas
TypOuHa, OBITOBOM XOJIOJUIbHUK, KOHIUIUOHED, TEXHOJIOIMH MOTYyYEHUSI COBPEMEHHBIX
MaTepHajioB, B TOM YMCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, AJIEKTpOCTaTHYECKas
3alIUTa,  3a3eMJICHHE  JJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIH  MpPUHTED,
3JIEKTPOHATPEBATEIbHbIE TPUOOPHI, FJIEKTPOOCBETUTEIbHBIE PUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoaMHAMHUKA
Tema 3. Maznummnoe noe. IneKmpoMacHUMHAA UHOYKYUA

[TocrosnHble MarHuThHL.. B3anmMoAeNCTBHE MNOCTOSHHBIX MAarHUTOB. MarHutHOe
nosie. BexkTop MarHuTHOM WHAYKIUU. lIprHOMD Cyneprno3uuyMy MarHUTHBIX ITOJIEH.
JIunnn MarHuTHOM MHAYKIMU. KapTuHa IMHUM MarHUTHOW MHAYKIIUH MOJIS IOCTOSTHHBIX
MAarHuTOB.

MarauTHoe noJsie MPOBOJHUKA ¢ TOKOM. KapTuHa NMHHMI WHIYKIIMM MAarHUTHOTO
IIOJIS1 JJIMHHOTO MPSAMOTO ITPOBOAHUKA U 3aMKHYTOT'0 KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIIKU
¢ TokoMm. OnbIT Dpcrena. BzanmoelicTBuE TPOBOIHUKOB C TOKOM.

Cuna Amniepa, ee MOIYJIb U HallpaBIICHHE.

Cuna JlopeHua, ee Moayidb M HampaBjieHHUe. JIBH)KEHUE 3apsyKEHHOM YacTHUIIbI
B OJJHOPOJHOM MarHuTHOM mose. Pabora cuibl JlopeHia.

SIBneHne 3IEKTpOMArHUTHOM MHAYKIMU. [IOTOK BEKTOpa MAarHUTHOM HHIAYKIIUU.
DJEKTPOABWIKYILAS CUJIa UHAYKIIUH. 3aKOH 3JICKTpOMarHuTHoOW nHaykiuu dapanes.
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BuxpeBoe anekTpuueckoe — MoJjie.  DJEeKTPOABWKYIAs  CWJIAa  MHIYKIUU
B IIPOBOJHUKE, JBUKYIIIEMCS MIOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM II0JIE.

[TpaBuno Jlenua.

NupnykTuBHOCTE.  SIBIEHME  CaMOWMHIYKLIMH. OJIEKTPOABWKYIIAsA  CHJIA
CaMOWHTYKIIHH.

DHeprusi MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckrne yCcTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MOCTOSSHHBIE MArHUTHI,
AJNIEKTPOMArHUTBI, SJIEKTPOABUTATEIb, YCKOPUTENIN SJIEMEHTAPHBIX YACTHUIL, MHAYKIIMOHHAS
1eYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O My4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHAYKIMA MAarHATHOTO TIOJISI.

B3anmonerncTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3EKTPOMATHUTHON UHIYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOABHMXKYILEH CHJIBI HMHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHre CaMOUHTYKIIHH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabomol

N3ydenrne MarHuTHOTO MOJISl KaTYIIKUA C TOKOM.

HccnenoBanue neiCTBUS MOCTOSIHHOIO MAarHUTa Ha paMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOW MHTYKIIUU.

Pa3nea 5. Koiiedanus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KOJ1E€DAHUSA

KonebarenbHas cucrema. CBOOOIHbIE MeXaHWYEeCKUE KojeOaHus. ['apmMonnyeckue
koneOanusd. Ilepuon, yacrora, ammutyaa u (aza konebanuit. [Ipy>KMHHBIA MasTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHHE TrapMOHWYECKUX KojeOaHuil. [IpeBpaienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHblil KOHTYp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUs B H1€aIbHOM
KoJ1e0aTeTbHOM KOHTYpe. AHAlIOrus MEXIy MEXaHUYECKHUMHU U DJIEKTPOMArHUTHBIMU
koneOanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUSI OHHEPrUU B HUJCATHHOM
KoJieOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxammux KojaeOaHUsX. BbIHYXJIeHHbIE MEXaHUYECKHUE
Kojiebanus1. Pezonanc. BeiHY»X1eHHbBIE AJIEKTPOMarHUTHBIE KOJeOaHusl.

[lepemennslii Tok. CHHYCOUIAJIBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh NTEPEMEHHOTO
TOKA. AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAYCHHUE CUIIbI TOKA W HAIIPSIKEHUS.
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Tpancdopmarop. IlpousBoiactBo, mnepenaya W NOTPEOJICHHE BJICKTPUUECKOU
SHEPrUM. OKOJIOTMYECKUE PHUCKU NPU MPOU3BOJCTBE 3ekTpodHepruu. Kynbrypa
WCIIO0JIb30BAHUS JICKTPOIHEPTUU B TOBCEHEBHOM JKU3HHU.

TexHn4ecKrne yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHE: FIEKTPUUECKUI 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, JIMHUU dJIEKTpornepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB KoJ1e0aTenbHOM CUCTEMBI (Ipy>KUHHBIT
WM MaTeMaTUYECKUM MasTHUK).

Hab6moienue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBONCTB BBIHYKIEHHBIX KOJICOAHUI.

Hab6monenue pesonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwiorpaMMbl  (3aBUCUMOCTH  CUJIbI TOKAa U HANpSOKEHUST OT BPEMEHM)
JUTSI DJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc nmpu  mocneAoBaTeNbHOM — COCAMHEHUM  PE3UCTOpa,  KaTYIIKH
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaens AMHUY JIEKTponepeaadH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCHMMOCTH MIEPUOJA MAJIBIX KOJI€OaHUI Ipy3a Ha HUTH OT JIMHBI
HUTH U MaccChl rpy3a.

HccnenoBanne mepeMEHHOr0 TOKa B LENM W3 MOCIEAOBATEIbHO COEAWHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 60JIHbL

MexaHnuueckue BOJIHBI, yclioBUS — pacnpocTpaHeHusa. Ilepuon. CkopocTh
pactpocTpaHeHus U JyTiHa BOIHBL. [lonepeunbie u mpononbHbie BOMHBL. MHTEpdepeH s
U qudpakims MEXaHMIECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSI H3JIY4Y€HUSI 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenramnusi BekTtopoB E, B, V B snexkrpomarnutHoi BosiHe. CBoiCTBa
ANIEKTPOMArHUTHBIX BOJH: OTPAXEHUE, NPEIOMIICHHE, TMOJsIpu3anus, audpakims,
unaTepdepennus. CKOpOCTh AJICKTPOMArHUTHBIX BOJIH.

[[lkama »JIEKTPOMArHUTHBIX BOJH. I[IpuMeHEHHE SIEKTPOMArHUTHBIX BOJH
B TEXHHKE U OBITY.

[TpuHUMIIBI paTUOCBA3U U TeNEBUACHUS. Panronokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuueckue yCTpOWCTBA U  MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasi JMAarHOCTHKAa B TEXHUKE U MEAUIMHE, pajaap,
paIuoNpUEMHUK, TETIEBU30D, aHTeHHA, TenedoH, CBU-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPaHEHUE MOMEPEYHBIX U MPOAOJbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYyKa.

HabGmronenne oTpakeHus ¥ MpeIoMIICHUS MEXaHUYECKUX BOJIH.
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Hab6monenune unarepdepenuinu u qudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaGnronenue cBsi3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U 4acTOTOM
KOJIeOaHU .

HccnenoBanne CBOMCTB A3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, NPEIOMIIEHUE,
noJisipu3auus, 1upakius, tHTeppepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsaMonrHenHOE paclpoOCTpaHEHUE CBETA B OJTHOPOAHOMN
cpene. Jlyud cBera. ToueyHblli HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbl OTpakeHHs cBera. IlocTpoeHue u300pakeHUI
B IJTOCKOM 3€pKaJe.

[Ipennomnenue cBera. 3aKOHbI IMPEIOMJIEHUS CBeTa. AOCONIOTHBIA MOKa3aTeib
npenomienus. llomnoe BHyTpenHee orpaxenue. [IpenenpHbIi  yrom IOJIHOTO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceera. CroxHbIii cocTaB Oenoro cBera. LlBer.

Cobuparomue U pacceuBaroniye JMH3bl. ToHkas JnH3a. DOKYCHOE paccTOsHUE
U OINTHUYEeCKass cuia TOHKOW JuH3bL [locTpoeHne u3zo0pakeHH B COOMpArOIINX
U pacceMBalIIMX JuH3aX. @Dopmyna TOHKOM JIMH3BL Y BEJIWYEHUE, J1aBAEMOE
JIMH30M.

[Ipenenbr MPUMEHNMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Untepdepenuns csera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOJIOICHUs] MAaKCUMyMOB MU MHHHUMYMOB B MHTEP(EPEHLIMOHHON KapTHHE OT JBYX
cUH(pa3HbIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cera. Judpakuronnas pemietka. YcioBue HaOMIOICHUS TIaBHBIX
MaKCHMYMOB IIPU MaJeHUH MOHOXPOMATHYECKOI0 CBETa Ha JU(GPAKIIMOHHYIO PELIETKY.

[Tonspusanms ceera.

TexHuueckue ycTpoNCTBa U MPaKTUYECKOE MPUMEHEHHE: OUYKH, JTyna, oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PPaKIIMOHHAS
peneTka, moJasspoua.

Jlemoncmpayuu

[IpsMONMHENHOE PacHpOCTPAaHEHUE, OTPAKEHUE U IPEIOMIICHHE  CBETA.
OnTuueckue npruOOpBHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Moaenb cBETOBOAA.

UccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.

Mopnenu MUKpOCKOIa, TEJIECKOIA.

Hab6monenue nnatepdepenuium cpera.

Hab6monenune nudpakiuu creta.

Hab6mronenne nucnepcuu cBera.

[Tonyuyenune cniekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenwne criekTpa ¢ MOMOIIbI0 AUGPAKITUOHHON PEIIETKH.

Habmronenue nonsipusanuu CBeTa.
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Vuenuuecxuii sxcnepumenm, nabopamoptule pabomol
N3mepenue mokaszarens NpeJoMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH

['paHuIbl TIPUMEHUMOCTH KJIACCUYECKOW MeEXaHWKH. [locTymaTel crienuaibHOU
TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHM M COKpalIECHUE
JUTUHBI.

DOHeprus ¥ UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ YHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPI U ITOKOSI.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronbl. Popmyna Ilnanka cBs3u sHeprun (HOTOHA C €r0 YacTOTOW. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTie u wuccnenoBanue Gorodddexra. Omnbitht A.I'. CroneroBa. 3aKOHBI
dororpdexra. VYpaBHenue OiiHmTelHa I GoToddpdexra. «KpacHas rpaHHLIa»
dbotordpdekra.

JaBnenue ceeta. OnbiTel [1.H. Jlebenera.

XUMHUUECKOE JICUCTBUE CBETA.

Texnuuyeckue yCTpOWCTBA H  MPAKTHYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTOIaTUMK, COTHEUHAas O6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®oto3dh(dHeKT Ha YCTAaHOBKE C IMHKOBOMW TJIACTUHOM.

UccnenoBanue 3ak0oHOB BHENIHETO (oTodPdeKTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombeitel Pesepdopma mo paccessHUIO — O-HaCTHIL.
[Inanerapuas monens aroma. [loctynarel bopa. U3nydenue u noriomienne ¢pOTOHOB MpU
NIEpPEX0/I€ aTOMa C OJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl ciektpoB. CekTp ypoBHEN
SHEPrUU aTOMa BOJAOPO/A.

BonHoBbie cBoiicTBa uactull. Bomnbel ge bpoits. KopryckymiasipHO-BOJHOBO#M
Jyau3M.

CnoHTaHHOE W BBIHYXJCHHOE U3ITyYEHHUE.

TexHuueckrue yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHUE: CIEKTPAJIbHBI aHAIN3
(ciekTpocKoIl), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu

Mopens onbita Pezepdhopna.

Onpenenenue JIMHBI BOJHBI Ja3epa.
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HabGnronenne muHelyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomol
Hab6mroienue nuHevyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOLIME CIOXKHOCTh CTpoeHus sapa. OTkpeiTHe
pannoaktuBHOCTH. OmnbITel Pesepdopna mo omnpeneneHuio coctaBa pajiloOaKTHUBHOTO
u3nydenus. CpoiictBa anb(da-, 6eTa-, ramMmma-u3nydeHus. BiusHue paanoakTUBHOCTU
Ha KUBbIC OPTaHU3MBI.

OtkpeiTHe TIpoTOHa © HeWTpoHa. Hykmonnas wMopens siapa ['eitzenGepra—
WBanenko. 3apsn saapa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnan. DneKTpOHHBIH M NO3UTPOHHBIN OeTa-pacnaj. I'amma-usinydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SnepHble cuibl. [ledext Maccel apa.

SAnepusbie peakuuu. JleneHue u CUHTE3 SAEp.

SAnepusbiil peaktop. TepmosinepHblil cuHTe3. [IpobiieMbl 1 IEPCIIEKTUBBI IEPHON
DHEPreTUKHU. DKOJIOIMYECKUE ACIIEKTHI SIACPHON SHEPTETUKH.

DJleMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

MeTobl HaOJIIOIEHUS U PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHble B3auMoAecTBUs. EAMHCTBO Pu3nyeckoil KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHME: JO3UMETpP, KaMmepa
Buinbcona, simepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu

CueTynk HOHU3UPYIOIIMX YaCTHL.
Yuenuueckuiui sxcnepumenm, rabopamopuvie pabomul

HccnenoBanue TpekoB yacTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. lIpuUkiamHOE M MHPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bup 3Be3qnoro neba. Co3Be3nusi, sipKue 3BE3/bl, INIAHETHI, UX BUIUMOE JIBUKEHUE.

Conneunas cucrema.

Connue. ConneuHast akTUBHOCTB. VMictounnk sHeprum CoiHIa U 3B€37. 3BE3/bl, UX
OCHOBHBIE XapaKTEPUCTHUKHU. J[narpaMmma «CEKTPaabHbIA KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOM MOCIIEI0OBATENLHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTb» ISl 3B€3]] TJIABHOU
MOCJIEA0BATENBLHOCTA. BHyTpeHHee cTpoeHue 3Be3l. COBpEeMEHHbIE MNPEICTaBICHUS
O MPOMUCXOKICHUH U 3BoMOIMK COJHIIA U 3B€3]1. DTalbl )KU3HH 3BE3I.

Mueunsiii [1yTe — Hamia ['anaktuka. [lonoxxenue u nuxenne ConHua B ['anakTuke.
Tunsl ranakTuk. PagroranakTuku U KBa3zapel. UepHBIE ABIPHI B sIApax FAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa66ma. PazOeranme ranakTuk.
Teopus bosbiioro B3peiBa. PemkToBoe n3nydeHue.
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Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepemiennsie mpo0iaemMbl aCTPOHOMUMU.
Vuenuuecxue nabarooenus

HaGmroneHnsi HEBOOPYKEHHBIM TJIa30M C HUCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM TSI OMPEICIICHUSI TTOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be31sI CEBEpHOro MONYLIAPHS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, maner, Mneunoro [TyTu.

06001 awiee NOBTOpPEHNE

Ponb Qu3uku U acTpOHOMHUHU B KOHOMHMUYECKOW, TEXHOJIOTMYECKOH, COIUaIbHOU
U ATUYECKOW c(epax NeATeTbHOCTH YeJOBEKa, pojib U MECTO (M3HKU U aCTPOHOMHHU
B COBPEMEHHOI HayyHOW KapTHHE MHpa, posib PU3NUYECKOW Teopuu B (POPMUPOBAHUU
IPEACTaBICHUN O (U3NYECKOM KapTHUHE MHpa, MECTO (PU3MUECKOM KapTUHBI MHUpa
B OOIIIeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJIE.

Me:xknpeamMeTHble CBSI3U

N3ydyenne «kypca ¢usukn B 11 Kjmacce OCYIIECTBISETCS C  Y4ETOM
COZIePKaTENIbHBIX MEXKIIPEIMETHBIX CBsI3€il ¢ KypcaMu MaTeMaTUKU, OMOJIOTUHU, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle  nousmus, CBS3aHHBIE C W3YYCHHEM METOAOB HAyYHOTO
MO3HAHMS: SIBJICHUE, HAYYHBIN (haKT, TUMOTE3a, (U3NYECKasi BEIMYMHA, 3aKOH, TEOPHUS,
HaOII0IeHIE, SKCTIEPUMEHT, MOJICTTUPOBAHKE, MOJIEIIh, U3MEPEHUE.

Mamemamuxa: pelnieHne CUCTEMBbl YpaBHEHUW, TPUTOHOMETpUUYECKHue (PyHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO,
BEKTOPbl M MX MPOEKIMH Ha OCH KOOPJIMHAT, CIOKEHHUE BEKTOPOB, IMPOU3BOAHbBIC
3JIEMEHTApHBIX (QYHKIUH, TPU3HAKK MOJ00US TPEYrOJIbHUKOB, OIpPEEIeHHE MIIOUIaan
II0CKKX (Uryp u oobema Tes.

Buonoeus: snextpuyeckue SBIEHUS B )KUBOM NpUpoje, KonedaTenbHble ABHKEHHUS
B JKMBOW TNPHUPOJE, ONTUYECKHE SIBJICHHUA B JKUBOW IMPUpPOJE, NEHCTBHE paauaIliu
Ha JKUBBIE OPTaHU3MBI.

Xumus: CTpoeHUE aTOMOB U MOJIEKYJ, KPUCTAJUTMUECKasi CTPYKTYpa TBEPABIX Te,
MEXaHMU3Mbl 00Pa30BaHUS KPUCTATNYECKON PEIEeTKH, CIIEKTPAIbHBIN aHAH3.

l'eocpaghusi: MarHWTHBIC TIONIOCA 3€MIIH, 3aJIEKH MarHUTHBIX pyl, (OTOChEeMKa
3eMHOM MMOBEPXHOCTH, MPEJCKA3aHNUE 3eMIICTPICCHUH.

Texnonocusi:  TUHUM  DJIEKTpoOIlepenad, TeHepaTop MNEpPEMEHHOro  TOKa,
AJIEKTPOJBUTATENb, MHAYKLIMOHHAS TI€Ub, pajiap, paJuolpuEeMHUK, TEIEBU30p, aHTCHHA,
tenedpoH, CBYU-mieub, NpPOEKIIMOHHBIM ammapar, BOJOKOHHas OITHKA, COJHEYHas
Oarapest.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenne  ydeOHOro  mpeamera  «@Du3nka» HA  ypOBHE  CPEIHETO
o011ero oOpa3oBaHUsI  JIOJDKHO o0ecreunTh JTOCTIDKEHUE  CIIEMYIOIUX
JMYHOCTHBIX, METANpPEJAMETHBIX W IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE pPE3YyJbTaThl OCBOCHUSI ydeOHOro mnpeaMera «®DPuU3UKa» HTOJIAKHBI
OTpaXaTb  TOTOBHOCTb U  CIOCOOHOCTh  OOyYaroUmIMXcsi  PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPHUEHTAIIN, MO3UTUBHBIX BHYTPEHHUX YOCKACHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE S>KU3HEHHOTO OIbITa W OMbITa
NEATENIbHOCTA B MPOLECCE peaM3allid OCHOBHBIX HAIPaBJICHHI BOCHUTATEIbHON
JEATENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYYaAIOIIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOI'0 WIEHA POCCUIICKOro 00IeCTBa;

NPUHATHE TPAJUIIMOHHBIX OOIIEUYETIOBEYECKUX T'YMAHUCTUUECKUX U JIEMOKPAaTHYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO [EATEIIbHOCTh B HHTEPECAaX TIPaKJaHCKOTO
o011ecTBa, y4acTBOBaTh B CaMOYIIPaBICHUH B 00pa30BaTeIbHOM OpraHu3alliiy;

YMEHUE B3aUMOJECUCTBOBATH C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBHUU C UX
(YHKIMAMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAaPHOM U BOJIOHTEPCKOMN AECATEIBHOCTH;

2) IATPHOTHYECKOr 0 BOCIINTAHUA:
c(OpPMHUPOBAHHOCTh POCCUICKON IPaKJaHCKON UACHTUYHOCTH, NaTPUOTU3MA;
LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHHSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3HUKHU U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO MOBECHNUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE peIICHUs,
OPUECHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE
B JICSITEIbHOCTHA YYE€HOIO;

OCO3HAaHME JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUUBOTO OYAYIIEro;
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4) 3CTeTHYECKOr0 BOCIIMTAHHUS:
ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA,
pHUCYHIEro GU3N4eCcKol HAyKe;

5) Tpy10BOr0 BOCTIMTAHUS:

MHTEPEC K pas3audHbiM chepam mpodhecCHOHANBHOU ACATEIBHOCTH, B TOM YHCTIC
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP Oymyiiei
npodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH (PU3UKHU
Ha MPOTSHKEHUN BCEU KU3HU;

6) 3K0IOrMIecKOro BOCIIUTAHUS :

c(OpMUPOBAHHOCTDH IKOJIOTUUECKON KYIbTYPhl, OCO3HAHUE I100aIbHOI0 XapaKTepa
HKOJIOTUYECKUX MTPOOIIEM;

IUIAHUPOBAHUE W OCYIIECTBJIECHUE ACHUCTBUU B OKPYXAIOUIEH CpENEe Ha OCHOBE
3HAHUS LEJIe YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

Pacmpenue ombiTa AESITEIBHOCTH 3KOJIOTMYECKOM HAIpPABICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUH 1o (pu3mKe;

7) HIEeHHOCTH HAYYHOT 0 TIO3HAHMS:

c(OpMUPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKH;

OCO3HaHUE LIEHHOCTU HAayYHOH AESTeNbHOCTH, TOTOBHOCTh B IMPOLIECCE M3YUEHMUS
GU3MKK  OCYILECTBJIATH  NPOEKTHYI0 M HCCIIENOBAaTENIbCKYIH0  JEATEIbHOCTD
VUHAVBUAYAJIBHO U B TPYIIIIE.

B nmnpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IPOTrPaMMBbI
no (¢u3MKe I YPOBHS CpEAHEro oOmero oO0pa3oBaHHS y OOy4YaroIIMXCs
COBEPIIICHCTBYETCS IMOIMOHAITLHBIH WHTEIUICKT, npenoararnui
C(OPMHUPOBAHHOCTbD:

CaMOCO3HAHUS, BKJIIOYAIOIIErO0 CIOCOOHOCTh IIOHMMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHWE, BUACTh HAIIPaBJICHUSI pa3BUTHS COOCTBEHHOM 3MOIIMOHATIBHON Cepbl, ObITH
YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsA, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBECHHE, CIOCOOHOCTh aAanTHPOBATHCS K YMOLIMOHAILHBIM
U3MEHEHUSIM U NPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIOYAIOUIEH CTPEMJICHHE K JOCTH)KCHUIO LIEIH
U yCIeXy, ONTUMHU3M, HHHUIHMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOJS M3 CBOMX
BO3MOXKHOCTEH;

OMMATUH, BKIIOYAIOMICH CIOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBaTh €0 MPH OCYIIECTBICHUU OOIIEHHS, CIIOCOOHOCTHh K COUYYBCTBHUIO
U COTIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPaUBAaTh OTHOIICHUS
C IpYTMMH JIFOJIbMU, 3a00TUTHCSI, IPOSABIISATH UHTEPEC U pa3peiaTb KOH(PIUKTHI.
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METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Jlornyeckue aeiicTBus:

CaMOCTOSITEIbHO (POPMYIMPOBATh U aKTYaTU3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONpeACNITh 1€ JEATCIbHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPUM HX
JIOCTHKEHHS,

BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPHUBACMBIX (PH3NUECKUX
SIBIICHUSX,

pa3pabarpiBaTh IUIaH PEIIEHUS MPOOJEMBbI C YUYETOM aHaju3a HWMEIOIINXCS
MaTepUaIbHbIX U HEMATEePUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM €SI TENbHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATE PabOTy B YCIOBHSAX peajbHOI0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEaTHUBHOE MBIILJICHUE TIPU PEIIEHUH )KU3HEHHBIX ITPOOJIEM.

HccienoBareiibckue 1eicTBUA:

BIaJeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATUSAMH M METOJaMU
(bu3nUeCcKON HayKu;

BJIaJ€Th HAaBBIKAMU Y4eOHO-MCCIEIOBATEIbCKOW M TPOEKTHOW JEATEeIbHOCTH
B 00JaCTH (U3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIIOHUCKY
METOJIOB pelIeHus 3a7a9 (PU3NIEeCKOro CoAepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOI0B
MO3HAHMSI;

BIaeTh BHUJAAMH JEATCIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpEeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX CHUTYalHsIX,
B TOM YHCJIE TIPU CO3/1aHUN y4EOHBIX TPOEKTOB B 001aCTH (PU3HKHY;

BBISIBJISATH IPUYMHHO-CIICACTBEHHBIE CBA3HM M aKTyaJIM3UPOBATh 337a4y, BBIIBUTATh
TUIOTE3Y €€ PelIeHHs], HaXOUTh apryMEHTHI 7S JOKAa3aTelIbCTBA CBOMX YTBEPKIACHHIM,
3a71aBaTh MapaMeTpPbl U KPUTEPUU PEILICHUS;

aHAJIM3MPOBATh TMOJYYCHHBIE B XOJ€ PELICHMs 3aJaud Pe3yJbTaThl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

cTaBuTh M  (OpPMYIMpPOBaTh COOCTBEHHbIE 33Jaud B  00pa3oBaTENbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3Y4EHUU (PUBHKH;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLICHUBATh PUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (¢GU3MKE B  MPAKTUYECKYI0  00JacTh
KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX o0acTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTh OPUTMHATIbHBIE TTOJIXO/IbI U PELLICHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHHUS.
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Pabora ¢ undopmanueii:

BIQJCTh HaBBIKAMU TIONydeHUs HHPOPMAIUU  (PU3UUECKOr0  CoJepKaHUs
U3 HWCTOYHHMKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH ITOMCK, aHAJN3,
CHUCTEMAaTH3allMI0 W WHTEPNPETAUi0 HWHPOPMAIlMK pPa3IUIHBIX BHIOB U (Hopm
MIPEICTABIICHUS;

OIICHMBATh JJOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIB30BaTh CPEJCTBA MH(POPMAITMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH
B pENICHWM KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OpPraHU3AIlMOHHBIX  3aj]a4
C coOmoJlcHHeM TpeOOBaHWM OSPrOHOMHMKH, TEXHUKH OE30IMaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX U OTHYECKUX HOPM, HOPM HHQPOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3MUYECKOT0 COJEPKAHUS B Pa3IMUHBIX opmaTax C y4eToM
Ha3HaueHus HHGOpPMAIMKM U IEJICBOM ayIUTOPUH, BBIOMpas ONTUMAIIbHYIO (OpMYy
MIpEACTaBICHUS U BU3yaJIM3allUH.

KoMMyHHKAaTHMBHBIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUS

Oomenue:
OCYIIECTBIIATH OOIIIEHHE Ha YPOKax (DU3UKH U BO BHE-YPOUHOM JEATCIIBHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOHPIMKTHBIX CUTyallui U CMAT4aTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEIICTB.

CoBMecTHAasI 1€ITEJIbHOCTD:

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHIUBUIYaJTbHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JICUCTBUH C yUETOM OOIIMX HHTEPECOB,
Y BO3MOXHOCTEW KaKJI0T0 YJI€HAa KOJIJICKTHBA,;

INPUHUMATh LIEJTM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUSI 10 €€ IOCTUKEHUIO: COCTABJISITh IIJIaH IEMCTBUN, PACIPEAECIATH POJIM C YIETOM
MHEHUW Y9aCTHUKOB, OOCYXIaTh Pe3yJIbTaThl COBMECTHOU PaOOTHI;

OLICHUMBATh KAue€CTBO CBOETO BKJIaJa U KaXKJOr0 Y4aCTHHKAa KOMAaHJbl B OOIIMi
pE3yNbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLICHUBAThb MAEU C TO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBIATh MMO3UTUBHOE CTPATETUYECKOE ITOBEICHUE B PA3JIMUYHBIX CUTYALUSX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIITUATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITEJILHO OCYIIECTBIISTh MO3HABATEILHYIO JEATEILHOCTh B 00J1acT (DU3UKHU
U aCTPOHOMHH, BBISBISITh MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBaTH COOCTBEHHBIC
3a/1auu;
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CaMOCTOSITEJIbHO COCTABJIAThH IJIaH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX 3a]ad,
IUIaH BBINOJHEHUS MPAKTUYECKOM pabdOThl C YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEAIIOYTECHHUI;

JIaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

pacimpsATh paMKHi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUH;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a PEILCHNUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHMIO U TPOSBICHUIO DPYAMIIMN B 00JIacTH (PU3HKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTYallMsiIM, BHOCHTH KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBLTATOB LIEIISIM;

BJIaJIeTh HABBIKAMU MO3HABATEJIbHON pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHU;

UCMOJIb30BaTh HMpPHUEMbl peQIEKCUU Uil OLIEHKH CHUTYyallud, BBIOOpa BEpPHOIO
peleHus;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apPT'YMEHTBI IPYTUX [IPU aHATIU3€ PE3YIIbTATOB IEATCIBHOCTH.

IIpunsiTue ceds U Apyrux:
MPUHUMATh Ce0sl, MTOHUMAasi CBOM HEJOCTATKH U JIOCTOWHCTBA;
IIPUHUMATh MOTHUBBI U aPTYMEHTBI PYTUX [PU aHAIN3€E PE3YIIbTATOB AEATEIIbHOCTH;
PU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OLIUOKY.

HHPEAMETHBIE PE3YJIbTATBI

B mpomecce wm3yuenus kypca kypca ¢usuku B 10 kiacce oOydaroruiics
HAY4YHUTCSA:

JE€MOHCTPUPOBATh HAa TMpPHUMEpPaXx poOJdb U MeCTOo (PU3MKU B (POPMHPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOUW TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKOU JIEATETbHOCTH JIIOJIEH;

YYUTHIBATh  TPAHMIBI  MPUMEHEHUS  M3YYEHHBIX  (PU3MUECKUX  MOJIENCH:
MaTepuanbHas TOYKa, MHEpLUUalbHAas CHCTEMa OTCYeTa, aOCOJIIOTHO TBEPAOE TEo,
UJCATbHBIA Ta3, MOJENU CTPOCHUS Ta30B, >KUJIKOCTEW W TBEPIbIX TeJ, TOUYCUHBIN
ANEKTPUYECKHH 3apsi/i IPU PelIeHnU (PU3NYECKUX 3a/ady;

pacno3HaBaTh (Pu3NUecKue SBICHUSA (MPOIECCH) U OOBICHATH HMX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJEKYIIPHO-KUHETUYECKOM TEOPHUH CTPOEHHUSI BEIIEeCTBA
U DJIEKTPOJMHAMUKU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHE,
CBOOO/IHOE TMaJ€HUE Tel, ABWKEHUE IO OKPYKHOCTH, WHEpLUs, B3aMMOJECHCTBUE
ten, nuddysus, OpOyHOBCKOE MBUKEHHE, CTPOCHHE >KUIKOCTEH W TBEPIBIX TEI,
u3MeHeHne oObeMa Tel Mpu HarpeBaHuM (OXJIAXKIEHHHU), TEIJIOBOE paBHOBECHE,
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VCIIapEHKE, KOHACHCALMS, IUIABJICHNE, KPUCTAJUIN3aLMs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBIIIEHUE JIABJIEHUS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYIE, CBS3b MEXKIY
napaMeTpaMy COCTOSIHUS ra3a B HM30MpPOLECCaX, JIEKTPU3ALMs TeJl, B3aUMOJEHCTBHE
3aps0B;

ONMKCHIBATh MEXAaHWYECKOE JBWKEHHE, MCHOIb3ys (U3NUECKUE BETUUMHBI:
KOOpAMHATa, MyTh, MEpEeMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Telja, CHIa, UMITYJIbC
TeNa, KUHETUYECKas SHEeprus, IOTeHIMabHAs DJHEpPrus, MexaHudeckas pabora,
MEXaHU4ecKasi MOIIHOCTh; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUN CMBICI
UCIOJIb3YEMbIX BEJIIMYMH, HMX OO0O3HAUYEeHHS M EAUHUIBI, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOLIME TAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BETUIMHAMM;

OINKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBHIE SIBJIICHUS, UCIIONb3YS
(u3nyeckue BEIMYUHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeIHss KNHETUYeCKasi SHEPrus
XaO0TUYECKOI'O0  JBM)KEHHUS MOJIEKYJ, CpPEIHEKBaJApaTHUYHAas CKOPOCTb MOJIEKYJ,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprus, padora raza, Ko3QQUUUEHT IOJIE3HOrO
JEICTBUSI TEIJIOBOTO JIBUraTels; MPU ONUCAHUHU MPABUIBHO TPAKTOBATh (PU3NYECKUMN
CMBIC UCTOJb3YEMBbIX BEIUYWH, UX O003HAUYCHUS U €AMHMIIBL, HAXOOUTH (POPMYIIBI,
CBSI3bIBAIOLINE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTMMH BEJIMUMHAM;

ONMCHIBATh HM3YYCHHBIC 3JIEKTPUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJICHUA (TPOLECCHI), HCHOIb3YS (PU3NYECKHE BEIUYMHBL: DIIEKTPUUYECKUN 3apsij,
ANEKTPUYECKOE TI0JIe, HANPSDKEHHOCTh I10JIs1, MOTEHLHAJ, Pa3HOCTh ITOTEHIMAJIOB;
IIpU OMMCAHUU MTPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEJIUYUH, UX
0003HAYEHUSI U €AVMHUIBI, YKA3bIBaTh (POPMYIIbI, CBA3BIBAIOUIUE JTaHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTHUMH BEJIMYNHAMY;

aHaJIM3UPOBATh (PU3UUYECKUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (DU3NUECKHE 3aKOHBI
U TpUHLUIBL 3aKOH BcemupHoro tsrotenus, |, Il u Il 3akonsr HeloToHa, 3akoH
COXPAHEHMSI MEXAHMYECKOW HHEPruu, 3aKOH COXPAHEHHMS HMIYJIbCa, IPUHLHII
CyNEpHO3ULMN CHWJI, TPUHUWII PAaBHONPABUS HHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeAHel KWHETHYECKOM SHEPruu TEIJIOBOI'O JBIKEHUS MOJEKYI C aOCOJIIOTHOU
TEMIIEpaTypoil, NEPBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHS 3JIEKTPHUYECKOTO
3apsina, 3akoH KysoHa, mpu 3ToM pas3iuyarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BHIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIUIBI JIEHCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKHX
YCTPOWCTB; pa3iuyaTh YCIOBHUS HX O€30MaCHOr0 HCIIOJIb30BAHUS B IOBCEAHEBHOM
KU3HH;

BBITIOJHATH 3KCIIEPUMEHTHI IO UCCIETOBAHUIO (PU3NYECKUX SIBJIEHUN U MPOLIECCOB
C HUCMOJb30BAHUEM MPSAMBIX, U KOCBEHHBIX W3MEPEHUH, MpH 3TOM (HOPMYIUPOBATH
npoOieMy/3agady ¢ THUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOHUpaTh YCTAHOBKY
U3 MPEMAJIOKEHHOT0 000PYI0BAHUS, POBOJUTH ONBIT U (POPMYIUPOBATH BHIBOJIHI;

OCYILECTBJISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IIPU 3TOM
BBIOMpPATh ONTHUMAIBHBINA CINOCOO0 HW3MEPEHUS M HCIOJIb30BaTh HW3BECTHBIE METObI
OLICHKU IOI'PEIIHOCTEN U3MEPEHUN;

25



UCCIIEZI0BATh 3aBUCUMOCTH MEXY (PU3MUECKUMH BEIUYMHAMU C HCIIOJIb30BAHUEM
OpSMBIX U3MEPEHHH, IPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yIbTAThI
MOJIYYEHHOM 3aBUCUMOCTU (PU3NYECKHX BEJIMYMH B BHJE TaOMUL M rpadHKoB, JenaTh
BBIBOJIBI 10 PE3yJbTaTaM HCCIIEOBaHUS;

coOroaTh NpaBuiia 6€30MacHOro Tpyia Npy NPOBEACHUU UCCIICIOBAaHUHN B paMKax
y4e€0HOr0 3KCHEpPUMEHTa, y4eOHO-HCCIIEOBATENbCKON M IMPOECKTHOW MAESITEIbHOCTU
C UCII0JIb30BAHUEM M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO0 00OPYIAOBAHMUS;

pelaTh pacyeTHbIe 33Ja4d C SIBHO 33JaHHOW (PU3NYECKOH MONENbI0, UCIIONb3Ys
¢u3nueckre 3aKOHbI W TMPHUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aud BbIOUpATh
(bu3MUECKyI0 MOJENb, BBIACHATh (PU3NUYECKHE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBbIE
JUIS €€ pelIeHus], IPOBOAUTh PACUEThl U OLIEHUBATh PEAJILHOCTD IMOJIYYEHHOTO 3HAUEHMUSI
(u3nYECKON BETMYHHBI;

pelaTh Ka4yeCTBEHHBbIE 33Jaud: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYHBYIO
LENOYKY pPaCCYKICHHI C HMCIOJb30BAHHEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U GUBNYECKUX SIBIICHUMH;

WCIIONIb30BaTh MpU PEIICHWU Y4eOHBIX 3ajad COBPEMEHHbIE WH(GOpPMAIMOHHBIC
TEXHOJOTUU JJI1 TIOMCKa, CTPYKTYPHUPOBAaHHS, WHTEPOPETAlMH M MPEACTABICHUS
y4e0HOM U HAYYHO-TIONMYJIAPHON HHPOPMaLUU, OTYYEHHON U3 Pa3IMYHbIX HCTOUHHUKOB,
KPUTUYECKH aHATU3UPOBATh MOJIYy4aeMYI0 HH(POPMALIHIO;

OPUBOJIUTH MPHUMEPHl BKJIaJa POCCUUCKUX W 3apyOekKHBIX y4EeHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUYECKUE 3HAHUS TO (U3MKE B TOBCEAHEBHON >KU3HU
g obecriedeHust 0€30MacHOCTH MpU OOpalieHUH ¢ MpHOOpaMH U TEXHUYECKUMU
yCTPOWMCTBaMU, [JIsl COXPAHEHHUS 370POBbSi U COOJIIOJEHUS HOPM 3KOJOTHYECKOI0
MOBEJICHUS B OKPYKAKOLIEH CpeJIe;

palboTaTh B TPYIIIE C BHITOJIHEHUEM PA3NUYHBIX COLUATIBHBIX POJICH, MIIaHUPOBAThH
padoTy TpyYNIbl, pPalMOHAIBHO pacmpeneisiTb OOf3aHHOCTH U IJIAaHUPOBATH
NEeATENbHOCTh B HECTAaHAAPTHBIX CUTYallUAX, OLIEHUBATh BKJIAJl KAXKJI0I0 U3 yYaCTHUKOB
IPYIIIBI B pEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI.

B nporecce uzyuenns kypca ¢puzuku B 11 kiaacce 00ydaromnuiics HayqIuTCs:

JEMOHCTPUPOBATh Ha IpUMepax poidb M MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMCHHOM HAy4YHOM KapTUHBI MHpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU
W TEXHOJIOTUW, B TMPAKTUYECKOW JESITEIbHOCTH JIFOJCH, ILEJIOCTHOCTh W E€IUHCTBO
bu3nUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUII TPUMEHEHUS] U3YUYCHHBIX (PU3MUECKUX MOJIEJCH: TOUYCUHBIN
AJIEKTPUYECKUH 3apsiji, JIyd CBETA, TOUCUHBIM MCTOYHUK CBETA, SIACPHAs MOJIENIb aTOMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTO si/ipa MpH pelieHu GU3nIeCcKuX 3a/1ady;
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pacrnio3HaBaTh (DU3MYECKUE SBJICHUS (MPOIECCh) U OOBICHATH WX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKH W KBAaHTOBOW (U3HKHU: JJICKTpUUYECKas IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JCUCTBHS TOKAa, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAs WHAYKIHUS, TEWCTBHE MAarHUTHOTO IOJIS HAa MPOBOTHUK
C TOKOM W JBWXKYIIUHCA 3apsij, OJJCKTPOMarHUTHbIE KoJeOaHHUS ¥  BOJIHBI,
MPSIMOJIMHEHHOE PaCIpOCTpAaHEHUE CBETA, OTPAKEHHUE, MPETOMIICHUE, HHTEPPEPEHIINS,
mudpakiuus U TONSpHU3alvsa CBETa, JUCTIEPCUsi CBeTa, (PoTodnekTpudeckuii rhdexT
(boTtor(pdekt), cBeTOBOEC MABICHHE, BO3HHKHOBECHHE JIMHEMYATOrO0 CIIEKTpa aroma
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAS PaIMOAKTUBHOCTB;

ONKMCHIBATh M3YYCHHBIC CBOWCTBA BEMIECTBA (DJICKTPUYCCKHE, MAarHHUTHBIC,
ONTUYECKHE, DIEKTPUUYECKYIO MPOBOJAMMOCTb PA3IMYHBIX CPENl) U AJIEKTPOMArHUTHBIE
sBJIEHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYHHBI: dJIEKTPUUCCKUN 3apsll, CUjia
TOKa, OJJICKTPUUYECKOE HaIpsSKEHUE, DIIEKTPUYECKOE COMPOTUBICHUE, PA3HOCTH
MOTEHITNAJIOB, YJICKTPOIBIDKYIIAs CHiia, paboTa TOKa, MHIYKIIAS MarHUTHOTO TIOJISI, CHJIa
Awmmepa, cuna JlopeHma, WHIYKTUBHOCTb KaTyIIKH, DSHEPrUS AJICKTPUUECKOTO
Y MarHUTHOIO TIOJIEH, IEPUOJ] M YaCTOTa KoJeOaHui B Koyie0aTeIbHOM KOHTYPE, 3aps]l U
CHJIa TOKa B MPOIECCE TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoyieOaHUM, (OKYyCHOE
paccTosiHUE W OINTHUYEeCKas CWJa JIMH3bI, MPU OINKUCAHWU TPABUIBHO TPAKTOBAThH
(GU3HYECKUI CMBICT MCTIOIB3YEMBIX BEIHMYHUH, UX 0003HAYCHHS U SIUHUIILI, YKa3bIBATh
(bOpMYJIBI, CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYNHY C IPYTUMHU BETHINHAMU;

OIHMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHUS M MPOIIECCHI, UCTIONB3Yys (pr3ndecKre
BEJIMYHMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, IJTAHA BOJIHBI M 4aCTOTA CBETA, YHEPTHUS
U UMITYJBC (POTOHA, IEPUO]T TIONTypacIiaia, YHEPrus CBA3U aTOMHBIX SIZIEpP, TPU OMTUCAaHUHU
MPABWJIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCIOIB3YEMbIX BEJIMUMH, UX 0003HAYCHUS
U CMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIUYUHY
C IPYTUMHU BEIMYUHAMU, BEIYUCIISATH 3HAUCHUE (PU3NYECKON BEITMYNHEI;

aHAIM3UPOBATH (PU3UYECKHE TPOLIECCHI U SABJICHHUS, UCTIONb3YS (HU3NUECKUE 3aKOHBI
U MPUHUHUIBE: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapaJlJIEIbHOTO COETMHEHUS
MPOBOJAHUKOB, 3akoH Jlkoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKLIHUH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTPAaHEHUsI CBETa, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
NpeJoOMJICHHUST CBETa, ypaBHeHHE ODWHIITEWHa s poTodddexTa, 3aKOH COXpaHEHUS
OHEPTUH, 3aKOH COXPAaHCHUS WMITYJIbCA, 3aKOH COXPAHCHHS 3JIEKTPUYCCKOTO 3apsa,
3aKOH COXPaHEHHS MacCOBOT'0 YKCIIA, TOCTYJIaThl bopa, 3aK0H paioaKTHBHOTO pacrajia,
Py 3TOM pa3indaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE
BBIp@YKEHHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OTIpEe/ICNIATh HANpPABJICHUE BEKTOpa WHIAYKIIMM MArHUTHOTO TIOJIA TPOBOJHHUKA
C TOKOM, CUJIbI AMriepa u cuiibl JIopeHiia;

CTPOUTh W OMHUCHIBATH M300pa)KEHHE, CO3/1aBaeMOE€ TUIOCKUM 3€pKajioM, TOHKOMN
JIMH30M;

BBITIOJTHATE DKCIIEPUMEHTHI TI0 UCCIICTOBAHUIO (PU3NYECKUX SIBJICHUI M MPOIIECCOB
C HMCIOJb30BAHMEM TIPSIMBIX, U KOCBCHHBIX H3MEPCHHI: MPH 3TOM (OPMYINPOBATH
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npoOsiiemy/3aady W THUIOTE3y Y4eOHOTO OJKCIEPUMEHTa, CoOUpaTh YCTAHOBKY
U3 MPEJI0KEHHOT0 000py10BaHusl, IPOBOJUTH OIBIT U (HOPMYJIMPOBATH BBIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BETUYUH, IIPU 3TOM
BBIOMpPATh ONTUMAJbHBIM CHOCOO W3MEPEHUsS M HCIHOJIb30BATh HW3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEW N3MEPEHU;

UCCIIEI0OBAaTh 3aBUCUMOCTH (PU3UYECKHX BEJIUYMH C HCIOJIb30BAHUEM MPAMBIX
U3MEpPEHMI: TpU O3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHpOBaTh pE3yJIbTaThl
NOJTy4YEeHHON 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOnuIl U rpaduKoB, JeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHUS;

co0uro1aTh MpaBuiia 6€30MacHOro TpyAa MU MPOBEICHUH UCCIEI0BAaHUI B paMKax
y4e0HOr0 3KCHEpPUMEHTa, y4eOHO-HCCIIENOBATEIbCKON M MPOEKTHOU AESTEIIbHOCTH
C MCMOJIb30BAHUEM MU3MEPUTENIbHBIX YCTPOUCTB U JTJAOOPATOPHOTO 000PYIOBaHUS;

peliaTh pacyeTHbIC 3aJlayu C SIBHO 3aJaHHOW (PU3MYECKOM MOJEINbI0, HCIOJIb3YA
¢dbu3nueckre 3aKOHbI W TMPHUHIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3ajaud BbIOUpATh
(bU3NYECKYIO MOJIEITB, BHIACIATH (PU3NUECKUE BETUIUHBI U (HOPMYIIbI, HEOOXOAMMBIE IS
€€ pelIeHHUs, NMPOBOJNUTH PACUYEThl M OLEHHUBATh PEAIBHOCTH ITOJYYEHHOI'O 3HAYECHUS
(bu3HYeCKON BETUINHBI,

pemare Ka4eCTBEHHBIC 3aJa4yd: BBICTPAMBATh JIOTHYECKA HEIPOTHBOPEUYHBYIO
LIETIOYKY PACCYXIEHUNW C HCIIOIb30BAHMEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U GU3NYECKUX SBIICHUM;

UCMOJIb30BaTh MPU PEIICHUU Y4YEOHBIX 3a7a4 COBPEMEHHbIE HH(POpPMAallMOHHBIE
TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYPUPOBAHUs, HHTEPIPETALUU U IPEACTABICHUS
y4e0HOM U HAYUHO-TIONYJIAPHON HHPOPMaLUU, TOTYYEHHON U3 Pa3IMYHbIX UCTOUHHUKOB,
KPUTUYECKU aHAJIM3UPOBATh MOJy4aeMylo HH(pOpMaIHIo;

OOBSACHATh NMPUHIMIBI JACUCTBHUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3inyaTh yCJIOBUs UX 0€30MacHOr0 UCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

MPUBOAUTH MPHUMEPHI BKIAJa POCCHICKUX U 3apyOEKHBIX Y4EHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B O0BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (U3MKE B TIOBCEAHEBHOM KU3HU
JUIsl obecrieyeHusi Oe30MacHOCTH MpH OOpallleHuHd ¢ MpUOOpaMU U TEXHUYECKHUMU
YCTPONCTBAMHU, JJII COXPAHEHHS 3J0POBbS M COOJIIOJICHUS HOPM HKOJIOTMYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpEE;

paboTaTh B IpyMIe C BBIIOJIHEHUEM PA3IMYHbBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh
pa®oOTy TpyIIbl, paUUMOHAIBHO pacnpelesaTh OOA3aHHOCTH M IUIAHUPOBATH
NEATENIbHOCTD B HECTAHAAPTHBIX CUTYALHsIX, OLEHUBATh BKJIAJ KaXJA0r0 U3 YYaCTHUKOB
IPYHIbI B pEIIEHHE pacCMaTPUBAEMOM TPOOJIEMBI.
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TEMATUYECKOE IINIAHUPOBAHHUE!

10 KJIACC
HanmenoBanue
Ne KomuuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3zesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB 00 y4JaroImuxcs

y4eOHOI0 IIpeIMeTa

Pa3nen 1. ®usuka v MeTOAbI HAYYHOI O TIO3HAHMS

1.1 | ®usuka u MeTobl 2 ®duznka — HayKa O MPUPO/IE. N3ydyenune Hay4yHbIX (IMIUPUIECKUX

HAYy4YHOT'O TO3HAHUS HayuHnbie MeTo1bl TO3HAHUS U TEOPETUYECKUX ) METOOB IMO3HAHUS
OKpYKaroIiero Mupa. OKPYXaroliero Mupa.
Ponp skcniepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUS TPUPOIBI. (U3HUECKUX 3aKOHOB M TEOPHA.
DKCHEepUMEHT B (PU3HKE. Pabota B rpymme no noaAroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHHI O POJIM U MeCTe
SIBJIEHUW U TTponeccoB. Hayunsie (GU3HMKK B HayKe U B IPAKTUYECKOM
rurnores3bl. Pu3nyecKkue 3aKOHbI JEATENBHOCTH JIFOAEH.
1 Teopuu. I'paHuLbl npuMeHUMOCTH | JIeMOHCTpanys aHaJoroBbIX
¢u3nyeckux 3akoHOB. [IpuHIIUN U 1T (DPOBBIX H3MEPUTETHHBIX
COOTBETCTBUSI. pruOOPOB, KOMITbIOTEPHBIX TATYHUKOB.
Ponb u Mmecto dpusuku OcBoeHME OCHOBHBIX MPUEMOB PaOOTHI
B (pOpMUPOBAHUM COBPEMEHHOM ¢ nudpoBoit naboparopuel 1Mo GhusukKe
HAyYHOU KapTUHBI MHPA,
B IIPAKTUYECKOMN JAEATETbHOCTHU JIOACH

Hroro no pazaeny 2

! Tlpu paspaboTke paboueil MporpaMMbl B TEMAaTHYECKOM ITAHUPOBAHHU JIOJDKHBI OBITH YYTEHHI BO3MOXKHOCTH HCHOJIB30BAHUS DIEKTPOHHBIX (IH(POB BIX)
00pa30BaTENIbHBIX PECYPCOB, SIBISIOMIMXCS Y4eOHO-METOJUUECKUMH MaTepHaIaMy, COJIepKaHne KOTOPBIX COOTBETCTBYET 3aKOHOATEIbCTBY 00 00pa30BaHUH.
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Pasznen 2. Mexanuka

2.1

Kunemartunka

MexaHndeckoe OBUKEHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOT O
nBrkeHns1. CucremMa orcuera.
Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTb)
U YCKOpPEHHUE MaTEPUAIbHON TOUYKH,
UX IPOCKIMU HA OCH CHUCTEMBI
koopauHat. CrnoxxeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOpIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH

U [IEpEMELIECHNS MaTEepUaAIbHON
TOYKH OT BPEMEHHU.

CBoOoniHOE naseHue. Y CKopeHue
CBOOOJIHOTO MaJICHUSI.
KpuBonuHeiHOE 1BUKEHHUE.
JIBr>KeHME MaTepUaIbHON TOUKHU
10 OKPYKHOCTH C ITOCTOSTHHOM

10 MOZYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepron u yacrora oOpaleHus.
LleHTpOCTPEMUTETBHOE YCKOPEHHE.
TexHuyeckue ycTporucTBa

[IpoBeneHHE SKCIEPUMEHTA: U3yUEHUE
HEPaBHOMEPHOTO JIBUKEHUS C 1IJIbIO
OIpEEIICHNs] MTHOBEHHOM CKOPOCTH;
UCCJIEIOBAaHNUE COOTHOIICHUS MEXIY
MyTSIMH, TIPOHICHHBIMH TEJIOM

3a MocJeA0BaTeIbHbIC PaBHbBIE
MPOMEXKYTKH BPEMEHU

IIPU PaBHOYCKOPEHHOM JBUKEHUU

C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO;
U3yUEHHUE JBIKCHUS IapUKa B BA3KOM
KUJKOCTH; U3YUCHUE IBUXKEHUS TeTa,
OpOIIEHHOTO TOPU30OHTAIBHO.
OOBbsicHEeHUE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJOMETP, IEMHBIC

Y pEMEHHBIC TIepeIaun IBUKCHUS;

U yCJIOBUM MX 0€301MacHOro
UCTOJIb30BaHMS B IOBCEAHEBHOU
KHU3HH.

Perienue pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHOM (PU3HIECKON MOJACIHIO

C UCTIOIb30BAaHUEM OCHOBHBIX (DOPMYIT
KUHEMAaTHKHU.

[TocTpoenue u anau3 rpaguKoB
3aBUCUMOCTEH KMHEMaTUIECKUX
BEJIMYMH OT BPEMEHU

JUTSI PABHOMEPHOTO
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Y MIPaKTUYECKOE IPUMEHEHUE:
CIUJOMETP, IBHKCHUE CHAPSIOB,
LIEMTHbIE U PEMEHHbIE NIEpeIauu

Y PaBHOYCKOPEHHOTO MPSMOJIMHEHHOT 0
JIBUYKEHUS.

Pacno3naBanue pu3NUeCKUX sSBJICHUIN
B YUEOHBIX OMBITAX U OKPYKaromen
YKW3HU: PABHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBIDKEHHE, CBOOOTHOE MaJICHUE TEJl,
JBU>KEHUE TIO OKPYKHOCTH.

Onurcanne MEXaHUYeCKOro IBUKEHUS
C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepemMenieHrue, CKOpocTh, YCKOPEHUE.
Paborta B rpynnax npu rjiaHUupOBaHUH,
MIPOBEJICHUU U UHTEpHpETallun
Pe3yJIbTAaTOB OMBITOB U aHAJIN3E
JOTIOJTHUTEIIbHBIX UICTOUHUKOB
uH(dOpMAITH TI0 TeMe

2.2

JlnHaMuKa

[IpuHIMIT OTHOCUTENBHOCTH
INanunes. Ilepssiii 3akoH HeroToHa.
HNuepunanbHble CHCTEMBI OTCYETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpIIO3UIIUM CUJI. BTOpo# 3ak0oH

HproTona 111 MmarepuaibHOM TOYKH.

Tpernit 3akoH HeroToHa

JUTSL MaTepUaIbHbIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. IepBas
KOCMHUYECKAsi CKOPOCTb.

CpaBHEeHHE Macc B3aUMOICHCTBYIOLINX
TeJL.

N3yueHue 3aBUCUMOCTH CUJIbI
YIIPYrocTH OT AedopMallii; CpaBHEHUE
CHWJI TPEHUS MTOKOsI, KaueHUs

U CKOJIbXKEHHSL.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHne dIKCIEpUMEHTA:
UCCJIEIOBAaHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIIUX

B IIPYKUHE U PE3NHOBOM 00pasIle,

31



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

Tpenue. Bunbl Tpenus (mokos,
CKOJIb)KCHHUSI, KAUCHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUs CKOJIbKEHUS U CHUJIa
TpeHus nokos. Koadduruent
TpeHus. Cusa COnpOTUBIICHUS
MIpU JBUKEHUU TeNa B )KUIKOCTU
WJIU Ta3e.

[TocTynaTtenpHOE U BpalaTeabHOE
JBUKEHHUE aOCOIOTHO TBEPJIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpaieHus. [nedo cumel. Y cioBust
paBHOBECHS TBEPJIOTO TENA.
TexHu4eckue yCcTpomncTBa

U TIPAKTUYECKOE TPUMEHEHHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

OT UX AepopmManuu; U3ydyeHue
JBIDKEHUS OpycKa Mo HaKJIOHHOM
MIJIOCKOCTH; UCCJIEIOBAHUE YCIIOBUI
pPaBHOBECHS TBEPAOTO TeJia, UMEIOIIETO
OCh BpallcHUsI.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOT'0 ¥ PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBH)KCHUS,
CBOOOIHOTO MaJCHUS T, JBUKCHUS
M0 OKPYXHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0Ha BCEMUPHOTO TATOTEHUS.
OOBsiCHEHHE OCHOBHBIX ITPUHIUIIOB
JIEHCTBUS MOAIIMITHUKOB U X
MPaAKTUYECKOTO MPUMEHECHMUS.
OOBsICHEHHE TBUKEHUS UCKYCCTBEHHBIX
CITYTHHKOB.

Pelrienrie pacueTHbIX 33124 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C WCITOJIL30BaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyIl TUHAMUKH.

Pacno3naBanve Gpuznyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPY>Karoen
YKU3HU: UHEPLINS, B3aUMOJICUCTBUE TE.
AHanmu3 pU3nYEeCKrX NpoLeccoB

1 SIBJICHUH C UCIOJIb30BaHUEM 3aKOHOB
Y MIPUHITMATIOB: 3aKOH BCEMHUPHOTO
tarorenus, I, I u Il 3akonsl HeroTOHA,
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MPUHLAI CYNIEPIO3ULINHN CUJI, IPUHITUIT
PABHOIIPABHOCTH UHEPLUAIBHBIX
CUCTEM OTCYETa

2.3

3aKOHBI COXpaHEHHUS
B MEXaHHKE

NmMnynbc MarepuanbHONU TOYKU
(Tena), cucTeMbl MaTepUAIbHBIX

TOYeK. MIMIyIbC CHIIBI 1 U3MEHEHHE
MMITYJIbCA T€JIa. 3aKOH COXpPaHEHUs
umnysbca. PeakTuBHOE ABHKEHUE.

Pa6Gora cuiel. MOIITHOCTE CHUJIBL.
Kunernueckas sHeprus
MaTepualibHOM TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIrUH.

[TorennmaneHas SHEpPrUs.
[ToreHnimanbHas SHEPrust ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorennumanbHast SHEPrus Tena
BOJIM3U TTOBEPXHOCTHU 3EMIIH.
[loTeHmnanbHBIE U
HEIMOTEHUHAJIbHBIE CUJIbI. CBS3b
paboThl HETTOTEHIIUATBHBIX CUIT
C UBMEHEHHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue
CTOJIKHOBEHHS.

[IpoBeneHNE F3KCIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJAMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCIIEI0BAHNE
CBSI3U pabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOU dJHEPIUM Tela

Ha IPUMEPE PACTSHKEHUS PE3UHOBOT O
KIyTa.

OneHka abCOIIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemenue pacueTHbIX 337124 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GopMyJ TMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemrenne kauecTBEHHBIX 3a1a4

C OIIOPOY Ha U3Y4YECHHBIE B pa3jeie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKHUe SIBJICHUS.

Onucanue MEXaHUYECKOTO JIBHXKECHHUS

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: UMITYJIbC TENa, KHHETHYECKast
DHEPrus, MOTEHIMAIbHAS SJHEPT U,
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TexHuueckue ycTporucTBa

" IMMPAaKTUICCKOC IIPUMCHCHHC!

BOZOMET, KOIIEP, PYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET

MexaHu4deckas paboTa, MEXaHUYeCcKas
MOILHOCTb.

AHanmmu3 pU3NIECKUX MPOIECCOB

Y SIBJIEHUH C UCIOJb30BaHNEM 3aKOHA
COXpaHEHUS] MEXaHUYECKOW SHEPIUH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OObsicCHEHHE OCHOBHBIX TPUHITUIIOB
JENUCTBUSA U MPAKTUYECKOTO
NPUMEHEHUSI TEXHUYECKUX YCTPOMCTB,
TaKMX KaK: BOJOMET, KOIIEP,
IIPYKWUHHBIA [TUCTOJIET.

OOBbsiCHEHHE IBHXKEHHS PAKET C ONOPOi

Ha M3y4YeHHbIe (PU3NUECKUE BEINYNHBI
1 3aKOHBI MEXaHHUKH.
Hcnonp3oBaHue TIPH TOATOTOBKE
COOOIIIEHNH O TPUMEHEHUH 3aKOHOB
MEXaHUKHA COBPEMCHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHIA

JUTSI TIOUCKA, CTPYKTYpHUPOBaHMUS,
WHTEPIPETAIIUN U TIPEJICTABICHUS
nH}OpMAIK, KPUTHICCKUN aHATH3
noixy4aeMon uH(popMauu
[IpoBeneHne KOCBEHHBIX N3MEPEHUH,
HCCJICJOBAHUN 3aBUCUMOCTEHN
(bU3UYECKUX BEJIMYHH, MPOBEPKa
MIPEVIOKEHHBIX TUITOTE3

Hroro no pazneny

18
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Pasznen 3. Mouieky/sipHasi pU3HKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OMBITHOE 00OCHOBAHUE.
bpoyHOBCKOE NBHKEHME.
Huddysus. Xapakrep ABUKEHUS

Y B3aHMOJEHCTBUS YaCTHUIL
BelecTsa. Mozenu cTpoeHus ra3os,
AKUJKOCTEW U TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mozener. Macca

1 pasmepsl Mmosekyl. KomruecTBo
BemiecTBa. [locTossHHas ABoraapo.
TennoBoe paBHOBECHE.
TemmepaTtypa u ee u3MepeHue.
[IIkama remneparyp Llenbcusi.
Mopenb neaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHY ECKOM
TEOPUH UICAIBHOTO rasa.
AOGcommoTHas TeMIepaTypa Kak Mepa
CpEIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO JBM>KEHHUS YACTHI] Ta3a.
[IIkama Temnepatyp KenabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Knaneitpona.

3akoH lansToHa. M3ompoliieccsl

[IpoBeneHne dSKCIEpUMEHTA:
OIpeZIeJICHHE MacChl BO3yXa

B KJIACCHOM KOMHATe Ha OCHOBE
U3MEepeHHil 00beMa KOMHAThI, JaBJICHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
MCCJIEIOBAaHNE 3aBUCUMOCTH MEXY
napameTpamMu COCTOSTHUSI pa3peKEHHOT O
rasa.

Onenka aOCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MepeHn PU3NIECKUX
BEJIMYMH.

OOBbsiICHEHME OCHOBHBIX TPUHIIUIIOB
JercTBUI TepMoMeTpa U 6apomeTpa

U YCIIOBHI X 0€301acHOr0
UCIIOJIb30BAHMS B IIOBCETHEBHOM
KU3HH.

PacnioznaBanvie Gpuznyueckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KaroIIeH
KU3HU: TU(dy3us, OpoOyHOBCKOE
JBH)KCHUE.

Ornrcanue TEMIOBBIX SBJICHUIM

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIABJICHUE ra3a, TEMIEpaTypa,
CpEIHAS] KHHETUYECKAs SHEPI s
Xa0TUYECKOTO IBUKEHUS MOJIEKYIL,
CPEHEKBaAPATUYHAs CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduueckoe mpencrapienue
U30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3obapa.

TexHu4eckrue yCcTpomncTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
TEPMOMETP, OapoMeTp

MOJIEKYJL.

AHanmu3 pU3NYECKUX MpoIECCOB

U sIBJICHUH ¢ ucnoab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOU YHEPIUU TEILIOBOIO
JBIDKEHUST MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Perienue pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHOUN (PU3MUECKON MOJCIHIO

C UCIOJIb30BAHMEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYISIPHOU (PU3UKH.

Pabota B rpymnmnax npu miaHupOBaHUH,
IIPOBEJICHNHU U MHTEPHpPETaNN
PE3yNbTATOB ONBITOB U aHAJIU3E
JOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMaILMK IO TEME

3.2

OCHOBBI
TEPMOIMHAMHKHU

10

TepMoanHamMu4deckasi CUCTEMA.
BuyrpenHss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI

U CIIOCOOBI €¢ N3MEHCHHS.
KonuuecTBo Tennotsl u padora.
BuyTpeHHss 3HEprust 0THOATOMHOTO
HJICaIbHOrO raza. Buasl
TEIIONEPEAauM: TEIIONPOBOIHOCTb,
KOHBEKIIHs, U3JIy4YEeHUE. Y IeTIbHas
TEIUIOEMKOCTh BELIECTBA.

[IpoBenieHHE S3KCIEPUMEHTA: U3MEPEHHE
yIEeIbHON TEMJIOEMKOCTH BELIECTBA.
OreHka aOCOIIOTHBIX M OTHOCUTEbHBIX
HOrPEUIHOCTEN U3MEPEHNH (PU3NUECKUX
BEJIMYUH.

N3ydenue mojiesneil mapoBoil TypOUHBI,
JIBUTATEIII BHYTPEHHET O CrOpaHus,
PEaKTUBHOI'O JIBUTATES.

OOBbsicHEHNE NPUHILIUIIOB JEHCTBUSA

U YCJIOBUHM 0€30MacHOr0 UCIOIb30BaHMS
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KommuecTBo Temnorsl

Ipu Terionepeaaye.

[Tonsitue 06 aguadbarHoM
npouecce. [lepBbiit 3akoH
TEPMOIUHAMHUKH.

[IprumeHenue repBoro 3aKkoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.
['paduueckas naTEprpeTaIus
paboThI raza.

BTopoii 3aK0H TEPMOIUHAMUKH.
HeoGparumocts npoieccoB

B IIPUPOJIE.

Tennobie MamuHbL. [IpuHIAIIBL
JICUCTBUS TEIJIOBBIX MAIIIHH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MAlllMHAX.
Koadduument nonesnoro aeicraus
TETJIOBOW MAILIUHBL.

Huxn Kapuo u ero koapdunneHt
MOJIE3HOTO JEHCTBUS.
DKOJIOruuecKue mpoodIeMbl
TETIJIOOHEPT € TUKH.

TexHuueckue ycTponucTBa

1 TIPAKTUIECKOE TIPUMCHCHHE:
JIBUTATE]Ib BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJWJIBHHUK,
KOHIUITUOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJOJAWIbHUKA, KOHIUIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BaHUEM
(¢u3NYECKUX BETIMYMH: JABJICHUE Ta3a,
TEeMIepaTypa, KOJIUIECTBO TETUIOTHI,
BHYTPEHHsISI DHEPrus, paboTa rasa.
Pemenne pacueTHbIX 33134 C SIBHO
3aJJaHHOM (PU3HIECKON MOJACIHIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HopMyN MOJIEKYJISIPHON (DU3UKH

U TEPMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OINOpOI Ha U3YUEHHBIE B pa3fiee
«MonexynspHas pusuka

¥ TEPMOJIMHAMUKA)» 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHHSI.

PaGora B rpymnmax npu aHanmse
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(OpPMAIUH TI0 TEME
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3.3

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE NTEPEXOABI

[TapooOpa3zoBaHue U KOHACHCAIHS.
HcnapeHue u KUMeHMeE.
AOGCOIIOTHAS U OTHOCUTEIIbHAS
BJIAJKHOCTh BO3ayxa. HaceimeHHbIn
nap. Y IenpHas TeIiora
napoo6pa3oBaHusi. 3aBUCUMOCTh
TEMIIEPATYPHI KUTIEHUS OT TABJICHUS.
TBepnoe teno. Kpucrammueckue
1 amop(HbBIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuaisl. [lnaBnenue

U KpUcCTaJUIM3auus. Y AenbHas
TeruioTa TuiaBinenus. Cyomumanus.
VYpaBHeHHE TEIIOBOro OaaHca.
TexHuueckue ycTporucTBa

U TIPAKTUYECKOE TPUMEHEHHUE:!
TUTPOMETP U TICUXPOMETD,
KATOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MarepuajioB, B TOM YHCIIE
HaHOMAaTEPUAJIOB,

Y HAaHOTEXHOJIOTU U

[TpoBeneHne SKCIEPUMEHTA: H3MEPCHHE
OTHOCHUTEJIbHON BJIAXKHOCTH BO3/1yXa.
OreHka aOCOMFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEPEHUM (PU3NIECKUX
BCJIMYHH.

N3ydeHne cBOMCTB HACHIICHHBIX
napoB, CIOCOOOB U3MEpPEHUs
BJIQXKHOCTH.

Hab6nronenune kumnenus

IIPH MIOHMYKEHHOM JIaBJICHUH,
HarpeBaHUs W TUIABJICHUS
KPUCTALUTUICCKOTO BEIIECTRA.
OObsicHEHNE MPUHIIUIIOB JIEHCTBUS

U yCIIOBHI 0€30MMacHOr0 UCTIONb30BaAHUS
B MTOBCETHEBHOM KH3HU TUTPOMETPA,
MICUXPOMETPA, KATTOPUMETPA.

V3ydeHune TeXHOIOTHI TOTydeHUs
COBPEMCHHBIX MaTEPHUAJIOB, B TOM YHCJIC
HAaHOMAaTepHUasoB.

Perienne pacueTHbIX 3a/1a4 € IBHO
3aJJaHHOM (PU3HIECKON MOJCIBIO

C UCTIOJIb30BAaHUEM YPaBHCHUS
TEIJIOBOro OanaHca.

Pemenve kauecTBeHHBIX 3a/1a4

C OIOPOM HA U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SIBIICHUSA 110 TEME.
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Pacnio3naBanue ¢pu3ndyecKkux sSBICHUN
B YU€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: neopmarusi TBEpAbIX Tell,
HarpeBaHue U OXJIAXKJECHUE Tell,
W3MEHEHUE arperaTHbIX COCTOSTHUM
BEIIECTBA U OOBACHEHUE WX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTUM NI IIOMCKa,
CTPYKTYpUPOBaHUS, UHTEPIPETAIIUN
U TipecTaBiaeHus uHGopMaIuy npu
MOJITOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MOJICKYJISIPHOUN (DU3HKH

Y TEPMOJVHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazneny 24
Paznen 4. diekTpoauHaMuKa
4.1 | DnexkrpocraTuka 10 DnekTpu3anys Tell. JnekTpudeckuii | [IpoBeeHne SKCriepuMeHTa: U3MEepeHue

3apsan. /IBa Buaa 3JIEKTPUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJIEKTPUKU U MOTYPOBOJHUKMU.
3aKOH COXpPaHEHUS INEKTPUUECKOTO
3apsaa.

BzaumopericTBue 3apsioB. 3aKOH
Kynona. ToueuHslii 3JIEKTpUYECKUN
3apsl. DINEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
Orenka aOCOFOTHBIX M OTHOCUTEIIbHBIX
MOTPEUTHOCTEN U3MEpPEeHHN (PU3MIECKIX
BEJINYMH.

N3yueHue NpUHIUIIOB ACHCTBUS
AJIEKTPOCKOIA, AJIEKTPOMETPA,
KOHJIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS
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HanpskeHHOCTB 3JIEKTPUYECKOT O
nosi. [IpuHiun cyneprnosunuu
BJICKTPUYECKUX TTOJEr. JIMHUM
HAIIPSYKEHHOCTHU DJIEKTPUYECKOr0
HOJIA.

Pabota cui 351eKTpoCTaTH4eCKOro
noJis1. [lorennman. Pa3HocTs
noTeHuuanoB. [I[poBonHUKH U
JIUDJIEKTPUKH B
AJEKTPOCTATUYECKOM MOJIE.
JluanexTpuyeckas MPOHUIAEMOCTb.
DnekTpoeMKocTh. KoHencarop.
DIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCATOpa. DHEPrUs
3apsKEHHOr 0 KOHJIEHCATOpa.
TexHuueckue ycTporucTBa

Y TIPAKTHYECKOE TPUMEHEHHE:
AJIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3aIUTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJICHCATOP, KONUPOBAJIbHBIN
anrapar, CTpyMHBIN IPUHTEP

U yCJIOBH1 0€30MacHOr0 MPUMEHEHHUS
B IIPaKTUYECKOM JKU3HHU,
KOIHUPOBAJIBHOTI'O anmapara, CTpyHHOro
IpUHTEPA.

PaccMmoTpenue pusnyeckux o
CHOBAHUU DJIEKTPOCTATUYECKON
3aIUTHI U 3a3eMJICHUS
AIEKTPONpPUOOPOB.

Pemenne pacueTHbIX 33134 C SIBHO
3aJaHHON (PU3HIECKON MOJCIHIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (hOpMYIT STIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OIIOPOW Ha M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUSI DJIEKTPOCTATHKHU.
PacnosnaBanne (hu3nUeCKUX sIBJICHUN
B Y4EOHBIX OMBITAX U OKPYKAIOIICH
YKU3HU: DJIEKTPU3ALIMS Tell,

B3aHMMO/ICHICTBHE 3apsaa0B U 00BsICHEHHE

WX Ha OCHOBE 3aKOHOB U (hOpMYIT
AIIEKTPOCTATUKH.

Onrcanne n3y4eHHbIX CBOWCTB
BEIIECTBA U DJIEKTPHUUECKHUX SBJICHUN

C UCIIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: AJIEKTPUUECKU 3aps,
HaNPSHYKEHHOCTD AJIEKTPUUYECKOTO MO,
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MOTEHIINAJI, PAa3HOCTh MMOTEHITNATIOB,
AIEKTPOEMKOCTb.

AHanmmu3 pU3NIECKUX MPOIECCOB

U SIBJICHUH C UCTIOJIb30BaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXPaHEHHUS AJICKTPUUYECKOT0 3apsia,
3akoHa Kymona.

Pabota B rpynmnax npu ananuse
JOTIOTHUTENILHBIX UCTOYHUKOB
nH(OPMAIIH ¥ TIOJITOTOBKE COOOITICHUH
O TIPOSIBJICHUH 3aKOHOB JJICKTPOCTATUKH
B OKPYXKAIOIIeH KU3HHU U IPUMCHCHUH
UX B TEXHUKE

4.2

IlocTossHHBIII

ANIEKTPUYECKUH TOK.

Toku B pa3IMUHBIX
cpenax

12

DJIEKTPUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHUSI JIEKTPUUECKOTO
Toka. Mcrounuku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsixenue.

3akon OMa 1J1 yyacTKa Lemu.
DNEKTPUYECKOE COMIPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniecTBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIIaHHOE
COEIMHEHUE MPOBOTHUKOB.

Paborta »nexkTpudyeckoro Toka.
3akoH J[xoyns—Jlena. MomniHocTh
AJIEKTPUYECKOrO TOKA.

[IpoBeneHre SKCIEpUMEHTAa: U3yYCHUE
CMEIIIAHHOTO COEJIMHEHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'0 COIPOTUBIICHNUS;
HaOII0ICHHUE JISKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHu (Pu3nIecKux
BEJINYUH.

OObsicHEHNE MPUHIIUIIOB JEHCTBUS

Y YCJIOBHI1 0€30MacHOr0 MPUMEHEHUS
amIiepMeTpa, BOJIbLTMETPA, peocrara,
HMCTOYHUKOB TOKa,
AJICKTPOHArpeBaTeIbHbIX U
AIIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE COIPOTUBIICHUE
UCTOYHHUKA TOKA. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
anekTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAasi NPOBOJUMOCTD
TBEPJBIX METAJIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS] METAJIJIOB

OT TEMIIEpaTypHl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMeE.
CBolicTBa 3JEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOcTBeHHAS
Y IPUMECHAsi IPOBOJAMMOCTD
MOyNPOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynmpoBOJHUKOBBIE TPUOOPHI.
DNeKTpUYECKU TOK B pacTBOpax
U pacIulaBax 3JIEKTPOJIUTOB.

3JICKTp0JII/ITI/I‘-ICCKaﬂ Jucconuanus.

DIIEKTPOIH3.
DJIEKTPUYECKUAN TOK B ra3ax.
CaMoCTOsITENbHBIN U
HECAMOCTOSITEIIbHBIN pa3psi.
Monnus. [1na3zma.
TexHuyeckue ycTporucTBa

TEPMOMETpA CONMPOTUBIICHUS,
BaKyyMHOT'O 10]1a, TEPMUCTOPOB U
(GhOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JIMOA0B, raJIbBAHUKH.

Perenue pacueTHbIX 337124 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTosTHHBIN
DIEKTPUYECKUU TOK.

PacnioznaBanue pu3nueckux sSBICHUIMA
B YUEOHBIX OMBITAX U OKPY>Karoen
YKU3HH: DJIEKTPUYECKask POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaIIN3 NEKTPUUECKUX SABICHUN

Y TIPOLIECCOB B LEMNSAX MOCTOSIHHOT O
TOKa C UCIIOJIb30BAHUEM 3aKOHOB:
3aKoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATENBHOIO ¥ NAapaJLIEIbHOTO
COEIMHEHUS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SBJICHUI

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: JICKTPUUECKUU 3apsiji, CHIIA
TOKa, SJIEKTPUUYECKOE HAPSHKEHUE,
AIIEKTPUYECKOE CONPOTHUBJIICHUE,
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Y MIPaKTUYECKOE IPUMEHEHUE!
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHHKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP COMPOTHUBJICHHUS,
BaKYyMHBII 1101, TEPMUCTOPBI

1 (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JHO/,
raJlbBaHUKa

pa3zHocTh noteHiuanos, JJ[C, padora
TOKa, MOIITHOCTh TOKA.
Hcnons3oBanue nHMOPMAIIMOHHBIX
TEXHOJIOTHM JIJIsl IOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIpeiCTaBIeHUsT UHPOpMAITUU

IIPU TTOATOTOBKE COOOIIICHU I

O MPUMEHEHUH 3aKOHOB MTOCTOSIHHOTO
TOKa B TEXHHUKE M TEXHOJIOTHIX

Htoro 1o pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC

HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3ziesioB U TeM [IporpamMmmHoOe conepkanue
n/m 4acoB o0 y4armmxcs
y4eOHOI0 IIpeIMeTa
Paznen 1. diekrponuHamMuka
1.1 | MarauTtHOe€ noJe. 11 [TocTostHHBIE MarHUTHI. [IpoBenenue 3kcriepuMeHTa: U3y4eHue

DJeKTpOMarHuTHas
WHTYKITUSI

B3aumonaeincTBre NOCTOSHHBIX
MarHuToB. MarHuTHoeE IoJIe.
BekTop MaraHuTHON MHIYKLIHH.
[TpunHIIMI CynIeprno3uLu
MarHuTHBIX IToieH. JInnuu
MarHuTHOW UHAYKINU. KaptuHa
JIMHUN MarHUTHOW MHAYKIIMH MOJIA
ITOCTOSSHHBIX MarHUTOB.
MarsHuTHOE 1MoJie TPOBOJHUKA

¢ TokoM. KapTuHa TUHUI UHIYKIIUHA
MAarduTHOTO II0JIST JUTMHHOT'O
MPSAMOTO MPOBOJHUKA U 3aMKHYTOI'O
KOJIBLIEBOI'O ITPOBOJAHUKA, KaTYIIKH
¢ TokoM. OnbIT IpcTea.
B3anmopericTBrue npoBOTHUKOB

C TOKOM.

Cuna Amnepa, ee MOJ1Yyib

Y HalpaBJICHHUE.

Cuna Jlopenna, ee MoayJib

Y HampasieHue. /[BrxxeHue
3apsSKEHHOW YaCTHIIbI

MAarHUTHOTO ITOJIS KaTYIIKH C TOKOM;
UCCJIEJOBAHUE JEHUCTBUS ITIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
UCCIJIEIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHOW MHIYKLHH.
OueHnka a0COIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJIMYMH.

OObsiCHEHUE TIPUHITUIIOB JIEHCTBUS

U yCJIOBUI 0€30MacHOr0 MPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOIBUTATEI,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHOM IIEYH.

Pemenne pacueTHsIx 3a1a4

Ha MpUMEHEHUE POPMYI TEMBI
«MarsuTtHOe noje. DIeKTPOMarHuTHas
WHTYKIUSD.

Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKUE
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B OJJHOPOAHOM MarHUTHOM IOJIE.
Pa6ora cumnsr Jlopenna.

SIBneHne ANEKTPOMArHUTHOU
nHaykuuu. [lotok BekTopa
MarHUTHOW WHIYKIIHH.
DIIEKTPOABUKYIIAsA CHJIa UHIYKIIUH.
3aKOH 3JIEKTPOMAarHuTHOM
nHaykunu Papanes.

Buxpesoe anekrprueckoe noie.
DIIEKTPOABUKYIIAsl CUJIA MHTYKLIUH
B [IPOBOJIHUKE, IBUKYILIEMCS
MIOCTYNATENBHO B OJTHOPOJIHOM
MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTG. SIBIEHUE
CaMOMHIYKIHH. DJIEKTPOABUKYILIAs
CHJIa CAMOMHIYKIUH.

DHeprus MarHuTHOTO TOJISI KaTyIIKU
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHuueckue ycTporucTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
NOCTOSIHHBIE MarHUTHlI,
AJIEKTPOMAarHUTHI,
AJIEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII,
WH]IYKIIMOHHAS TIeYb

SIBJICHUS T€MbI « MarHUTHOE MOJIE.
DJIEKTPOMArHuTHAs UHIYKIIUS.
OrnpenenieHre HAMPABICHUS BEKTOPa
WHAYKIIUA MarHUTHOTO MOJIs
MPOBOJHUKA C TOKOM, CHJIBI AMIIepa
u cuiel JlopeHna.

Pacno3naBanue pu3NUECKUX SIBICHUN
B YU4€OHBIX OMBITAX M OKPYKAIOIEH
YKU3HU: B3aUMOJICHCTBUE MAarHUTOB,
3JIEKTPOMAarHuTHas: UHAYKIIHS,
JECTBME MAarHUTHOTO TIOJISI HA
MPOBOJAHUK C TOKOM U JBHKYIIIAMCS
3apsii.

AHaNM3 3JIEKTPOMArHUTHBIX SIBICHUI
C UCIOJIb30BAHHEM 3aKOHA
AJIEKTPOMArHUTHOW UHIYKIINH.
Onucanue n3y4eHHbIX CBOMCTB
BEIIECTB 1 JICKTPOMAarHUTHBIX
SIBJIEHUM C UCIOJIB30BAHUEM
(U3UYECKUX BETWYUH: WHIYKITUS
MarHuTHOTO MOJIsl, cujla AMnepa, cuia
JlopeHnnia, THIYKTUBHOCTD KaTYIIKH,
SHEPrus JNEKTPUUECKOI0 U MAarHUTHOTO
MoJjen

Hroro no pasneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHnueckue
U DJICKTPOMarHUTHHIE
KoJICOaHU S

KonebarenpHas cucrema.
CB0oOOHBIE MEXaHUYECKUE
kosnebanusd. ["apMmonnueckue
koneOanus. [lepuon, yacTora,
amMIuInTyaa 1 pasza KoneOaHui.
[IpyXMHHBIN MasATHUK.
Marematnyeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosebanuit. [IpeBparenue sHepruu
IpU TAPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOO/IHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACATLHOM
K0J1e0aTebHOM KOHTYpe. AHAJIOTUs
MEXKy MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKkOH
COXPAHEHHUSI YIHEPTUH B UIECATBHOM
KoJie0aTeILHOM KOHTYpE.
[IpencraBieHne 0 3aTyXarOIUX
Kosie0aHusX. BeIHYKIeHHbIE
MEXaHUYeCKHE KOIeOaHusl.
Pe3onanc. BeiHyXkeHHBIE
AJIEKTPOMArHUTHBIE KOJeOaHusl.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napamMmeTpoB
KoJieOaTeIbHON CUCTEMBI — MIEPHOJIA,
Y4aCTOThI, AMIUIATYIBI U (ha3bl
KoseOaHuii (MPy>KUHHBIN

W/UITM MaTEMaTUIECKUM MASTHHK).
Habmronenne 3aTyxaromux KogeOaHuu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIEOaHUH.

HaGmonenue pe3onanca.

[IpoBeneHne SKCepUMEHTA:
MCCJIEeI0BAaHNE 3aBUCUMOCTH IIepUoaa
MaJlbIX KoJieOaHUM Tpy3a HA HUTH

OT JUTMHBI HUTH U MACChI TPY3a;
MCCIIEeI0BaHNE TEPEMEHHOT 0 TOKA

B LIETIH U3 MOCIEA0BATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIITKA
U PE3UCTOpA.

Onenka a0COIIOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEepeHU (PU3nIecKux
BEJIMYMH.

OObsicHEeHUE TIPUHIIUIIOB JIEHCTBUS

Y yCJIOBUI 0€30MaCHOr0 MPUMEHEHUS
ANIEKTPUUYECKOI0 3BOHKA, T€HEpaTopa
MEPEMEHHOIO TOKA, JTUHUI
AJIeKTponepeaay.

Pemenue pacueTHbIX 3a/1a4 ¢ SIBHO

46



MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYJHOE U ACHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA.

Tpauchopmarop. [IpousBoactso,
nepegaya u norpediaeHue
AJIEKTPUYECKOU IHEPTUU.
DKOJIOTUYECKHE PUCKH

ITpU IIPOU3BOACTBE DJICKTPOOHECPIUU.

Kynerypa ncnonb3zoBanus
3JIEKTPOSHEPTUH B ITOBCEAHEBHON
KU3HHU.

TexHnueckne ycTpoucTBa

U IIPAaKTUYECKOE IIPUMEHEHHUE:
JJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
aJIeKTponepenayd

3aJIaHHOM (PU3UYECKON MOENbIO

C UCTOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYyII, ONMUCHIBAIOIIIAX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYECKUX

M DJIEKTPOMArHUTHBIX KOJIeOaHMi

C MCTIOJIb30BaHUEM (DHU3HUECKHUX
BEJIMYMH: TIEPUOJ ¥ 4acTOTa
KosiebaHuil, aMrnTynaa u ¢asa
KoJie0aHuiA, 3aps]T U CUjla TOKa

B TAPMOHUYECKUX DJICKTPOMArHATHBIX
KoJIeOaHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OMTUCHIBAIOIITUE
MEXaHUYCCKHE U DJICKTPOMarHUTHBIC
KoJieOaHus.

Pabora B rpymnmnax npu riaHupOBaHUH,
NPOBEICHUN U UHTEPIIPETAIIUN
PE3yJIBTaTOB OMBITOB, U aHAJIHM3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(pOpMaIK 10 TeMe

2.2

MexaHnueckue
Y BJIEKTPOMAarHUTHBIE
BOJTHBI

MexaHn4ecKkue BOJIHBI, YCIOBUS
pacnipoctpanenus. [lepuon.
CKOpOCTh pacrpoCTpaHEHUs

1 JuIHa BosHBL. [lonepeunsie

N3ydyenue oOpazoBaHus

Y PacIpoCTPaHEHUs MOTEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
HaGmronenue orpaxkenust
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Y TIPOJIOITLHEIC BOJTHBI.
NuTepdepentus u audpaxius
MEXaHUYECKUX BOJH.

3Byk. CKOpOCTh 3BYKa. | pOMKOCTH
3Byka. Beicora ToHa. TemOp 3ByKa.
DNIEeKTPOMArHUTHBIE BOJIHEI.
VYcnoBust u3nydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anmHuas
opueHTanus BeKTopoB E, B,

U B 3JICKTPOMAarHuTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa’KeHUE, MPEIIOMIICHNE,
noJsipu3anus, 1udpaxims,
untepdepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikana »IeKTpOMarHUTHBIX BOJIH.
[TpumeHeHne 3IeKTpOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIUTIBI paANOCBSI3U

u TeneBusieHus. Pagnonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHNE
OKPYKAalolIer Cpebl.
TexHuueckue ycTponucTBa

1 TIPAKTUYECKOE TIPUMCHCHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas TMArHOCTHKA

B TEXHHUKE U MEIUIIMHE, pajap,

U TIpeIoMJICHUsI, THTEphEpEHIIUN

1 1udpaKiiid MEXaHUYECKUX BOJTH.
Habmronenue cBsizu rpOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMIUIUTY0M

Y 4acTOTOM KoJIeOaHUM, 3BYKOBOT'O
pe30HaHca.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MIpEJIOMJICHHE, OIS PU3ALIUS,
audpakiusi, “HTepPEepeHIIHSL.
N3ydenune ycnoBuil U3I1y4yeHUS
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTaunu BekTopoB E, B, v

B DJICKTPOMAarHUTHOU BOJIHE.
N3yuenue npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBsiCHEHUE TPUHIUTIOB JICUCTBUS

U YCJIOBH 0€30MMacHOro NPUMEHEHUS
MY3bIKAJIBHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIUIINHE, pajapa,
paguonpueMHUKa, TEICBU30Pa,
aHTeHHbI, Tenepona, CBU-neun.
Pemnienne pacueTHbIX U KaUECTBEHHBIX
3a/1a4 ¢ ONOPOM HA W3YUYECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOIINE
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PaarOIIPUEMHUK, TEIEBU30P,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEHHE MEXaHUYECKHUX

Y DJIIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue HHPOPMALIMOHHBIX
TEXHOJIOTUM JIJIs1 TOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALUN

U TIpe/icTaBieHusl nHpopmauu

IpY OJTOTOBKE COOOIIEHU

00 MCHOIb30BaHUM JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactre B ITMCKyCCUU

00 3IIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKarolen Cpepl.

Pabora B rpymnmnax npu mjiaHupOBaHUH,
IIPOBEJICHNN U MHTEPIPETALNN
PE3YJIBTATOB ONBITOB U aHAIM3E
JIOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(}opMaIu o Teme

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMmonuHEHHOE pacIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpexe. Jlyu
cBeTa. TOYeUHbIM UICTOYHHUK CBETA.
OtpaxxeHue cBeta. 3aKOHBI
otpaxeHus ceera. [loctpoenue
M300paKEHUH B IIJIOCKOM 3€pKaJe.
[Ipenomiienne cBeta. 3aKOHBI
MpesioMJIeHHs cBeTa. AOCOTIOTHBIN
nokaszaresb npenomiieHus. Ilonnoe

N3yuenue siBIEHUS TTOJTHOTO
BHYTPEHHET'O OTPaKEHUs, €r0
IPUMEHEHUS B CBETOBO/IE.

N3ydyenune moaenern MUKpPOCKONa,
TEJIECKOIa.

[Tonydyenue cniekTpa ¢ TOMOIIBIO
MPU3MBI U TUPPAKIIMOHHON PEIIETKH.
N3mepenne nmokazarens mperoMIICHUS
CTEKJIA.

HccnenoBanue cBONCTB M300pasKEHUIM
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BHYTpPEHHEE OTpakKeHUE.
[IpenenbHbIN Yo MOIHOTo
BHYTPEHHET'0 OTPaKEHUS.
Hucnepcus ceera. CI0XKHBIN COCTaB
Oenoro ceeta. Llper.

Cobuparoiue 1 paccenBaroIIne
muH3bl. ToHKas nuH3a. POKYCHOE
PacCTOSIHUE U ONTHYECKast CHUJIA
TOHKOM JMH3bL. [locTpoeHue
M300paK€HU B COOMPAIOIINX

U pacceuBaronux jguH3ax. ®opmyna
TOHKOM JIMH3EI. Y BEJIMUCHHUE,
JTaBaeMo€ JIMH30M.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKOU ONTHUKH.

BonnoBas ontuka. Matepdepennus
cBera. KorepeHTHbIE HCTOYHUKH.
VcnoBust HaOIIOAEHUS

MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
penieTka. Y ciioBue HaOIIOACHUS
[JIABHBIX MAKCHUMYMOB MPHU MMaICHUU
MOHOXPOMAaTHUYECKOTO CBETa

Ha JUQPPAKITUOHHYIO PEIIETKY.

B JINH3AaX.

OObsiCHEHUE TIPUHIIUIIOB JIEHCTBUS

U yCIIOBUI 6€30MacHOr0 MPUMEHEHHS
OYKOB, JIyIIbI, (hoTOArIapara,
MIPOEKIIMOHHOTO aIlapara,
MHUKPOCKOIA, TeJIECKOIa, BOJIOKOHHOM
ONTUKH, TUPPAKIIUOHHON PEIIETKH,
NOJISIPOU/IA.

Pelienne pacueTHbIX 3a/1a4 € IBHO
3aJJaHHOMN (PU3UIECKON MOJEIHIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI reOMETPUYECKOM
ONTHUKH.

[TocTpoenue u onucanue U300paKeHUs,
CO37aBAEMOr0 TJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmotpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOI
OITHKH.

Pacno3naBanue pu3nMUeCKUX SBICHUN
B ONBITaX U OKPYKAIOMICH KU3HU:
MPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKECHUE, MPETOMIICHUE,
UHTEepPEepeHLns, TUPPaAKIIUI

Y MOJISIpU3allnsl CBETA, JUCIIEPCUS
CBETA.
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[Tonsipusanus cBera.

TexHuyeckue ycTporucTsa

Y MIPAKTUYECKOE ITPUMEHECHHUE:
OYKH, JIyma, (hoToanmapar,
MIPOEKLMOHHBIN arapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(PPAKIMOHHAS PEUIETKA,
IIOJISIPOU]L

N3yuyenne ycnoBuii HaOMOACHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEPPEPEHIITMOHHON KapTUHE
OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VciioBue HaOIIOAECHUS TTIaBHBIX
MAaKCUMYMOB IIpH NaJCHUH
MOHOXPOMAaTHUYECKOTO CBETA

Ha TU(PPaKINOHHYIO PEIIETKY.
AHanm3 ONTUYECKUX SBICHUN

C UCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI MPEJIOMJIEHUS CBETA.
Onucanue oNnTUYECKUX SIBICHUN

C MCTOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: (POKYCHOE PACCTOSTHUE

Y ONITUYECKas CUJjia JIMH3bI

Hroro no pazneny

24

Pa3znen 3. OcHOBBI cienAJILHON TeOpUN OTHOCUTEIbHOCTH (Hajee — CTO)

3.1

OCHOBBI CIIEUAITLHOM
TeOpuHn
OTHOCHUTEIILHOCTH

4

['panuIbl TPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
[TocTynarsl criennaIbHOW TEOPUHU
OTHOCUTEJILHOCTH: MHBAPUAHTHOCTH
MOJTYJIsl CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIBHOCTH
OHHIITEHHA.

Pelienne kauecTBEHHBIX 3a/1a4

C OMOPO HA U3YYECHHBIE OCTYJATHI
CTO.

Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJIs1 TIOUCKA,
CTPYKTYpPUPOBaHMS, UHTEPIPETALIUN
U TIpe/icTaBlieHus1 nHpopMaIuu
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OTHOCUTENTBHOCTH
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHU M COKPALICHUE JIJTUHBI.
DHeprus U UMIYJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C YHEPrUen

U UMITYJILCOM PEISITUBUCTCKON
YaCTHUI[bl. DHEPTHUsl MOKOS

MIPU TTOATOTOBKE COOOIICHUM
0 rpaHUIIax TPUMEHUMOCTH
KJIaCCUYECKOI MEXaHUKH U OCHOBaX

CTO

Hroro no pazneny

Pa3nen 4. KBanTtoBas pusuka

4.1

DJeMEeHThI KBAHTOBOM
OITHUKH

®otonbl. Popmyia [lnanka cBs3u
sHEpruu (PoToHA € ero 4acToTOMH.
DHeprus U UMNyJbsc (PoToHa.
OTKpBITHE U UCCIIEIOBAHUE
dotoaddekra. OnpITH

A.T'. CroneroBa. 3aKOHBI
dotorpdekra. YpaBHeHue
Oitamreitna st hotodrdpdekra.
«Kpacnas rpanuna» porodddexra.
JlaBnenne cBeta. OMBITHI

IL.H. JIeGenena.

XUMHYECKOE JIEVCTBHUE CBETA.
TexHnueckne ycTpoucTBa

U TIPaKTUYECKOE TPUMEHEHHE:
dboToreMeHT, POTOIATUHK,
coJlHeuHas Oarapesi, CBETOIHO/T

Ha6monenne gporoaddexra

Ha YCTaHOBKE C IIMHKOBOW MJIACTUHOM.
HccnenoBanue 3aK0HOB BHEIIHETO
dboTtodrddekra.

OObsicHEHNE OCHOBHBIX MTPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (poTodjIeMeHT, (hOTOIaTUUK,
coJiHeuHasl OaTtapesi, CBETOANO/T;

U YCJIOBHM MX O€3011acHOTO
MPUMEHEHUS B MPAKTUYECKON KU3HH.
Pemenue pacueTHBIX 3a/1a4 € SIBHO
3aJJaHHOMN (PU3UIECKON MOJEIBIO

C MICTIOJTb30BaHMEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT KBaHTOBOM OINTUKH.
Pelenue kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU KBAaHTOBOU OMTHKH.
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Pacno3naBanue ¢pu3n4ecKux sBICHUN

B YU4E€OHBIX OMBITAX:
botornexTpuueckuit 3PexT, cBeToBOE
JIaBJICHHE.

Onurcanye N3y4CHHBIX KBAHTOBBIX
SIBJICHUU U TTPOLIECCOB

C UCMOJb30BaHUEM (PU3UYECKHUX
BEJIMUMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JTMHA BOJIHBI U YACTOTA CBETA,
SHEPTHs U UMITYJbC (OTOHA

4.2

Crpoenue atoma

Mogpens atoma Tomcona. ONBITE
Pezepdopna no paccesHuto
a-yactul. Ilnmanerapuas monens
aroma. [loctynarsl bopa.
Nznydyenue u nornomieHrue GoToHOB
IIPU [IEPEXO0JIE aTOMA C OJTHOTO
YPOBHSI DHEPIUU HA Apyrou. Busl
cnekTpoB. CIEeKTp ypOBHEN SHEPIUU
aToma BOJOpOJA.

BomnoBbie cBoyicTBa yacTull. BoiaHBI
ne bpoina. KopnyckysipHo-
BOJIHOBOM yaJli3M.

CnoHTaHHOE U BBIHYXJIECHHOE
W3JTy4YCHHUE.

TexHuueckue ycTponucTBa

Y MPAKTUYECKOE MPUMEHECHHUE:
CIIEKTpaJIbHbIN AHAJIU3

N3ydenue monenu omnbita Pesepdopna.
IIpoBeneHne dkcriepuMenTa

110 HAOJIIOIEHUIO JIMHEWYATOro CIEKTPA.
OneHnka a0CONIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yuenne monenn atoma: ToMmcoHa,
IJTAHETAPHOW MOJEIN aTOMa, MOAEIN
aroma bopa.

N3ydeHune ciekTpa ypoBHEN SHEPIUU
aToMa Bojioposa. OObsiCHEHUE
MIPUHIUATIOB JICMCTBUS U YCIIOBUM
0€30MMacHOro MPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemienne kauecTBEHHBIX 3a1a4

C OIOPOW HA U3YYEHHBIE 3AKOHBI,
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(cekTpocKoIt), Ja3ep, KBAHTOBBII
KOMIIBIOTEP

3aKOHOMEPHOCTH U (PU3NYECKHE
ABJIEHUA 110 TeMe «CTpOEHUE aTOMay.
PacnioznaBannie pu3nyeckux sBJICHUN
B y4€OHBIX ONBITAX: BOSHUKHOBEHUE
JIMHENYATOr O CIIEKTPA U3JIYYECHHUS.
AHann3 KBaHTOBBIX ITPOIECCOB

U SIBJICHUU C UCIIOJIb30BaHUEM
nocrynaroB bopa

4.3

ATOMHOE 51O

OKCHEepUMEHTHI, JOKa3bIBAIOLINE
CJI0)KHOCTh CTPOCHHUS sI/Ipa.
OTKpBITHE PAAMOAKTUBHOCTH.
Oneitel Pesepdopna

IO OTPEJICTICHUIO COCTaBa
PaANOAKTUBHOTO U3JTYYCHUS.
CgnoiicTBa anbda-, 6era-,
ramMma-u3nydeHus. BrnusHue
PaIMOAKTUBHOCTH HA JKUBBIC
OpPTaHU3MBI.

OTkppITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eiizenbepra-MBanenko.

3apsn siapa. MaccoBoe 4ucio sapa.
Nzotomnsl.

Anbda-pacnaa. IIEKTPOHHBII

Y TO3UTPOHHBIN OeTa-pacna.
['aMmma-uznyyenue. 3aKoH
PaJIMOaKTUBHOTO pacIiaja.

N3yuyeHne 3KCrepuMeHTOB,
JOKa3bIBAIOIINX CI0KHOCTh CTPOCHHUS
aTOMHOTO siIpa.

HccnenoBanue TpeKOB 4acTUIL

(10 ToTOBBIM (pOoTOrpadusim).
N3ydyeHue siaepHbIX CUIl, SIIAEPHBIX
peakuii CUHTE3a U pacrnaja,
TEPMOSIIEPHOT O CUHTE3A.

N3yuenne HyKJIOHHOM MOJENH sA1pa
['eitzen6epra-MBaneHko.

OObsicHEeHUE yCTpONCTBa

Y IPUMEHEHUS I03UMETPA, KaAMEPBI
BunbcoHna, ssAepHOro peakTopa,
aTOMHOUN OOMOBL.

Pemenue 3amau ¢ onopoii

Ha MOJyYEHHbIC 3HaHUSA, B T.4. O 3apsJie
Y MacCOBOM YHCJIE sAJIpa.
Pacno3naBanue ¢pu3ndecKkux siBICHUN
B YUE€OHBIX OMBITAX U B OKPYKaroeh
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DHEprus CBSI3U HYKJIOHOB B SIJIpE.
SlnepHbIe CUJIBL.

Hedekt maccol siapa.

Snepuble peaknuu. Jlenenue

Y CUHTE3 SAEP.

S nepnsbiit peaktop. TepmosinepHbIn
cuntes. [IpobieMbl U MepcneKTUBbI
SAJIEPHON DHEPIETUKH.
DKOJIOrMYECKHUE aCHEKTHI SIEPHOI
SHEPrETHUKH.

DnieMeHTapHbIe YacTullbl. OTKpbITHE
MO3UTPOHA.

Mertonbl HabJIOIEHUS

Y PErUCTPALMU DJIEMEHTAPHBIX
YacTHII.

DyH1aMEeHTaJIbHbIE
B3auMoJielicTBUA. EquHCTBO
(bu3nuecKoi KapTUHBI MUPA.
TexHn4yeckue yCcTpomncTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
JIO3UMETP, Kamepa BumnbcoHa,
SIEPHBINA PEaKTop, aToMHast bomba

YKA3HU: €CTECTBEHHAS! U UCKYCCTBEHHAS
PalMOAKTUBHOCTb.

Onucanne KBaHTOBBIX SIBJICHUU

Y IPOIIECCOB C UCITOJIb30BAaHUEM
(hU3UYECKUX BEIMUUH: TIEPUO/T
MoJaypacnana, SHEPrusi CBSI3U aTOMHBIX
snep, Ae(eKT Macchl sapa.

AHanMu3 MpoIeccoB U SIBICHUIN

C MCHOJb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPAaHEHUSI MACCOBOT'O YHCIIA,
nocryJartel bopa, 3aKoH
PaIMOAaKTUBHOT'O pacriajia.

VYuyacrtue B paboTe KPyriaoro croia
«DyH1aMEHTaJIbHBIE B3aUMOICCTBUS.
EnuncTBO (Drznyeckoil KapTUHBI MUPAY.
Hcnons3oBanue nHPpOpMaMOHHBIX
TEXHOJIOTUM JJIs TOMCKA,
CTPYKTYPUPOBAHUsI, UHTEPIIPETALUN

W TIpe/icTaBieHUsT nHpOopMaIuu

IIPU TTOATOTOBKE COOOIICHUM

O IPUMEHEHNH 3aKOHOB KBAHTOBOM
(bU3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTHYECKHUX ACTIEKTaX SIICPHOU
SHEPTETUKU

Hroro no pazneny

15
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Pa3zgeua S. DiieMeHTBI ACTPOHOM UM U ACTPOPUIUKH

5.1

DJIEMEHTHI
aCTPOHOMUU
U acTpOoHU3HUKU

7

DTarbl pa3BUTUS ACTPOHOMHUM.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYCHUE aCTPOHOMHUH.

Bupg 3Be3nnoro neba. Co3sesgus,
SIPKUE 3BE3/IbI, TUTAHETBI, UX
BUJNMOE JIBU)KEHUE.

ConHeuHnas cucreMa.

Comniie. CojlHeUHast aKTUBHOCTb.

Ncrounuk sneprun ConHIA U 3BE3/I.

3Be3/bI, UX OCHOBHBIC
XapaKTepUCTUKH. Jlnarpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETHUMOCTEY. 3Be3/IbI TJIaBHOM
MMOCJICIOBATEILHOCTH. 3aBUCHUMOCTD
«Macca — CBEeTUMOCTBY IS 3BE3]1
I'JIaBHOM ITOCJICOBATEIHLHOCTH.
BnyrpenHee crpoeHune 3Be31.
CoBpeMeHHbIE TPEACTABICHUS

O MPOUCXOKICHUU U IBOJIFOLINU
CoiHIa u 3Be3[. JTalbl )KU3HU
3BE3I.

Mueunsiit [lyts — Hama I amakTuka.
ITonoxxenne n nBukenue CoHIIA

B 'amakTuke. THIIBI raIaKkTHK.
PanuoranakTuku U KBazaphbl.
UepHbie ABIPHI B sApax rajlakTUK.

IToxroroBka cooOIeHU 00 dTanax
Pa3BUTHSL aCTPOHOMUU, O IPUKIIATHOM
Y MUPOBO33PEHUYECKOM 3HAUEHUU
ACTPOHOMMH, O METO/IaX MOIYYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITHUSIX B COBPEMEHHOU
aCTPOHOMMH.

N3yyeHne coBpeMEHHBIX
NPEACTABICHUN O TPOUCXOKICHUN

u sBoronny CoNHIIA U 3BE3/I.
N3yuenune TUNIOB rajnakTUK,
paavorajgakTUK U KBa3apos.
N3yuyenne nBuxeHnss HEOECHBIX Te,
ABOJIIOLMH 3Be3] M BeeneHnHoi,
IIPOLECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3B€3/IHBIX CUCTEMaX,

B MEKTAIAKTUYECKOU CPEJIE,
MacITabHON CTPYKTYphl BeeneHHoiA.
OO0BsicHeHHe paciupenust BeenenHon
Ha OCHOBE 3aKoHa Xa00u1a.
[ToaroroBka K 006CYXIECHUIO
HEpENICHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HaOmOICHUI
HEBOOPYKEHHBIM TJ1a30M

C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUM JI ONIpEACIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosneiioro B3peiBa. PenrkroBoe
U3JTyYCHHUE.

MacirabHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemuiennsie mpo0iaembl

MTOJIOKCHUS HEOCCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiymapus

U SIPKUE 3BE3IbI.

[TpoBenenue HabMOACHUN B TEIECKOII
Jlynsl, mnaner, Mieunoro IlyTu.
YuyacTtue B IMCKYCCHUM O HEPEIIEHHBIX
npo0semMax aCTPOHOMHH

aCTPOHOMUU
Hroro mo pasaeny 7
Paznen 6. O6o0miaroiee noBTopeHmne
6.1 | O6oOmiaromiee 4 O0001IeHE U CUCTEMATU3AIIHS VYyactue B TUCKYCCHU O PO (HU3UKH
MTOBTOPEHUE COJICpPKaHMsI pa3IelioB Kypca 1 aCTPOHOMMH B Pa3JIMUHBIX cpepax

«Mexanuka», «MonekyisapHas
dusnKa U TepMOAMHAMUKA,
«InextpoauHamukay, «Konedanus
U BOJIHBDY, «OCHOBBI ClIEIIUATILHON
TEOPUH OTHOCUTEIIBHOCTH,
«KBanTOBas pusnkay, « JIeMEHTHI
aACTPOHOMUU U aCTPODUZUKIY.
Ponb ¢usuku u actpoHomMun

B DKOHOMHUYECKOH,
TEXHOJOTHYECKOM, COLIMAJIbHOM

U ATUYECKOU cepax 1eaTeTbHOCTH
YeJI0BEKa, POJIb U MECTO (PU3UKHU

Y aCTPOHOMHUU B COBPEMEHHOU
HAay4YHOU KapTUHE MHUPA, 3HAUEHUE

JIESITSIIBHOCTH YEJIOBEKA.
ITonroroBka cooOIEeHUI O MECTE
(uznyecKol KapTUHBI MUpa B Py
COBPEMEHHBIX MPEICTaBICHUMN

O MpUpOJIE.

BrinmonHenre ydeOHBIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MOHATHUH, (PU3NIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3ukn
10-11 knaccos
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OIMCATEILHOM,
CUCTEMAaTU3UPYIOLIEH,
O00BSCHUTETTLHOM

Y TIPOTHOCTUYECKON (DYHKITHIA
(duznueckoi Teopum,

poJib PU3MUECKON TEOpUU

B (DOPMUPOBAHUH TIPEICTABICHUIN
0 (hu3MUecKoil KapTUHE MUPA, MECTO
du3nyeckoi KapTUHBI MUPA

B 00ILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

Htoro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10O ITPOI'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEBOBAHUI K PE3YJIBTATAM OCBOEHMUS
OCHOBHOI OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIET'O
OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUSA 110 ®PUSUKE

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa 0Opa3OBaHMUS
UCIIOJIb3YETCS MepedeHb (KOAU(PUKATOpP) pachpeesIeHHbIX M0 KJaccaM MPOBEPSEMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpOrpamMMbl

cpeaHero o01ero 0opa3oBaHus U JIEMEHTOB COJIEPXKaHM O (PU3HMKe.

10 KJIACC
IIpoBepsiemble TPeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMS OCHOBHOM 00pa30BaTeIbHOI
MPOrpaMmbl
Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
IPOBEPSEMOTO o0pa30BaTeIbHOM MPOTrpaMMBbI CPETHEr0 O0IIEro 00pa30BaHUs
pe3ynbTara
10.1 JleMoHCTpUpOBaTh Ha TMpUMEpax pojb U  MecTo  (pusuku
B (pOpMUPOBAHNH COBPEMEHHOW HAYYHOU KapTHHBI MHUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B TPAKTUYECKON AEATEIbHOCTH
JOJEn
10.2 Y4uTHIBaTH TPAHUIIBI IPUMEHEHUS U3YICHHBIX (PU3MUECKUX MOJICIICH:
MaTepralibHas TOYKa, WHEpIMadbHAs CHCTeMa OTCYeTa, aOCOIIOTHO
TBEP/OC TEJI0, UJICATbHBIA Ta3; MOJCIU CTPOCHHS Ta30B, KHIKOCTCH
U TBEPIBIX TEJl, TOYCUHBIA DJIEKTPUUECKUN 3apsij — MPH PEIICHUU
dbu3znueckux 3aaauy
10.3 Pacno3naBarh (¢usnueckue sBieHUS (TIpoLecChl) U OOBSICHATH HX

Ha OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KUHETHUECKON TEOPHU
CTPOGHHS  BEIIeCTBA U DJEKTPOAMHAMHMKH:  PaBHOMEPHOE
Y PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE, CBOOOIHOE Ma/ICHHUE
TN, ABM)KCHHE MO OKPYKHOCTH, HWHEpIUsS, B3aWMOJCUCTBUE TEII,
muhy3ust, OpOYHOBCKOE IBUIKEHUE, CTPOEHUE )KUIKOCTEN U TBEPJIBIX
Tel, W3MEHEHHE O00beMa Tel MpH HarpeBaHUuU (OXJIAXIACHUN),
TEIUIOBOE paBHOBECHE, HWCIAPEHHE, KOHJICHCALUs, IJaBJICHUE,
KpUCTAJUIM3ALMsI, KWIIEHUE, BJIAKHOCTb BO3/AyXa, IOBBIIICHHE
JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEXKIY
napaMeTpaMy COCTOSIHUS ra3a B M30IpoLeccax; 3JIEKTpU3alus Tel,
B3aUMOJICVICTBUE 3apsAI0B
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10.4

OnuceiBaTh MEXaHHYECKOE JABUKCHHE, HCHOIb3yd (pHU3nueckue
BEJIMYUHBI: KOOPAUHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, Cuila, UMIYJbC Tela, KUHETUYeCKas DJHEpPIrus,
NOTEHIMAIbHAsA DJHEpPrus, MexaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTh; MpPHU ONHUCAHWUU TPABUIBHO TPAKTOBATh (PU3UYECKUMN
CMBIC] HMCHOJIb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U EAUHULBI,
HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3UUECKYIO BETUUUHY
C APYrMMH BEJIMYHHAMU

10.5

OnuchIBaTh U3y4CHHBIC TETIOBBIC CBOWCTBA TEJ U TEIUIOBBIC SIBJIICHUS,
UCIIONIb3YS (PM3MUCCKUE BEJIMYMHBL JaBJICHHE Ta3a, TEMIleparypa,
CpenHsisl KHHETHYEeCKash SHEPrHs XaOTHYECKOTO IBIKCHHS MOJICKYI,
CpEIHEKBaIpaTUYHAsl CKOPOCTh MOJEKYJ, KOJMYECTBO TEIIOTHI,
BHYTpPEHHsISI dJHeprus, pabora ra3a, KOIPPHUIHMEHT MOJIE3HOrO
JCWCTBUSL TEIUIOBOTO  JIBUTATENS; TPHU OMHCAHUH  TPABHIILHO
TPaKTOBaTh (DU3WYECKHIA CMBICT HCHOIB3yeMbIX BEIUYHH, WX
00O3HAueHWsT H CIUHHUIBI, HAXOAWTh (OPMYJIBI, CBSI3BIBAIOIINE
TaHHYIO0 (PU3UYECKYIO BETMUUHY C IPYTHMHU BEINIHHAM

10.6

OnucelBaTh  HM3y4EHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEIIECTBA
U DJIEKTpUYECKHE SBJIEHMS (MPOIECChl), MCNONb3ysd (U3nUecKue
BEIIMYUHBL:  JJIEKTPUYECKUM  3apsij,  JJIEKTPUYECKOe  II0JIE,
HaIllpSOKEHHOCTh  MOJIA,  INOTEHUMAN, Pa3HOCTb  ITOTEHLHAJIOB;
Opd ONWCAaHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUN  CMBICI
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUSI W €AUHULI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO PU3NYECKYIO BEIMUUHY C JPYTUMU
BEJIMYMHAMHU

10.7

AHAM3UPOBATh (PU3WYECKUE TMPOIECChl U SABJICHHS, HCHOJb3Ys
(bu3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3axkonbl HbprOTOHA, 3aKOH COXpAaHEHHUS MEXAHWYECKON DHEPIHUH,
3aKOH COXPAHEHHUS UMITYJIbCA, IPUHIUII CYNEPIIOZULIUN CHUIL, IPUHIIUTL
paBHONpPABHUS HMHEPUUAIBHBIX CHCTEM OTCYETA; MOJEKYJISPHO-
KMHETHYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHEl KHHETUYECKOM SHEPrUM TEIUIOBOIO JIBUKECHUS MOJIEKYJI
¢ aOCOJIIOTHOM TeMIIepaTypou, MEePBhIN 3aKOH TEPMOAMHAMUKH;, 3aKOH
COXpaHEHHs BJIEKTPUUYECKOro 3apsna, 3akoH Kymona; mpu 3Tom
pa3nnyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE
BBIpQXXEHUE U YCIIOBUS (TPAHUIIbI, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHIT, OCHOBHBIC TNPUHIUIIBI JICHCTBUS MAaIlUH, TPHOOPOB
U TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX O€30MacCHOTO
WCIOJIb30BAHUSA B MIOBCETHEBHOM KU3HU
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10.9

BbINOMHATE 9KCHEPUMEHTHI IO UCCIICAOBAHUIO (PU3UUECKHUX SIBICHHIA
U TIPOIIECCOB C HMCIOJIb30BAaHUEM NPSAMBIX M KOCBEHHBIX U3MEPEHUIA;
npu 3ToM  (QopMmynupoBarth mpoOiiemMy (3a7ady) M THUIOTE3Y
y4e€0HOr0 3KCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO
000pyI0BaHMs, MPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI

10.10

OcyiecTBisATh NpsIMbIE W KOCBEHHbIE HM3MEpeHUs: (U3HUECKUX
BEJIMYMH; MPU ITOM BBIOMpPATh ONTHUMAIbHBIA CHOCOO H3MEpPEHUS
Y MCIIOJIb30BAaTh U3BECTHBIC METOBI OLICHKH ITOIPELIHOCTEN U3MEPEHNN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (PU3NYECKUMHU BEIMYUHAMHU
C WCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHHI; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl IOJTYYEHHOW 3aBHCHMOCTH
bu3nuecKkuX BETWYWH B BUJIE TAOMUIl M rpadUKOB, JENaTh BBHIBOIBI
0 pe3ybTaTaM UCCIICOBAHUS

10.12

CoOmrogate mpaBwiia 0€30MaCHOTO TpyAa TMpH  MPOBEICHUU
UCCIICZIOBAHUNA B paMKax ydeOHOro JSKCIepUMEHTa, Y4eOHO-
UCCTIeIOBATEIbCKOW M MPOEKTHOM AESITENbHOCTU C UCIIOJIb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1a0OPATOPHOrO0 0O0PYI0BAHHUS

10.13

Pemate pacuerHble 3a7ja4u C SIBHO 33J]JaHHOM (hU3HUYECKON MOJEIbIO,
UCTIONB3Ys (PU3MYECKHe 3aKOHBI M TPHHITUIB, HAa OCHOBE aHAJINA3a
YCIIOBUS 3a7a4d  BBIOMpATh (PU3WYECKYIO MOJENb, BBIICIATH
dbusnueckre BETUYMHBI U (POPMYIIbI, HEOOXOAMMBIE IS €€ PelieHus,
MIPOBOIMTH PAaCUEThl M OIEHUBATh PEATBHOCTH TIOJydEHHOT'O 3HAY CHUS
(bU3UYECKON BETMYNHBI

10.14

PemaTte  KauecTBeHHbIE  3aJaud:  BBICTpAaUBaTh  JIOTUYECKH
HENPOTUBOPEUHBYIO LIEMTOYKY PACCYKIECHUI C OMOPO HAa U3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKUE SIBICHUS

10.15

Hcnonp3oBaTh MpU pelIEHWH YYEOHBIX 3aJad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JJISi TIOMCKA, CTPYKTYpUPOBAHUA,
UHTEPIPETAMU U NPEJICTaBICHUsA y4EeOHOH M HayYHO-TIOMYJISIPHOM
uH(OpMAINH, TOTYYCHHON U3 PAa3IUYHBIX UCTOUHUKOB; KPUTUIECKU
aHAJIM3UPOBATH MOIYy4aeMYI0 HH(OPMAIUIO

10.16

[TpuBOoIMTH HpUMEpHI BKJIAJa POCCUUCKHX U 3apYOCKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUU

10.17

Hcrnonp3oBaTh TeopeTHUYecKHe 3HAHUSA 1O (U3UKE B TTOBCEIHECBHOM
YKU3HU 1)1 o0ecriedeHust 0€30MacHOCTH MPH 0OpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMU YCTPOMCTBAMH, IS COXpPaHEHUS 370POBbS
U COONIOZICHUSI HOPM JKOJOTHYECKOTO TOBEJCHUS B OKPYKAIOIICH

cpene
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10.18

PaGotath B rpyrie ¢ BHIMOTHEHUEM PA3IMYHBIX COIHATBHBIX POJICH,
IUTAHUPOBaTh  pabOTy  TPYyNMbl, paAlUMOHAILHO  PaclpenelisiTh
00s3aHHOCTU ¥ TUTAHUPOBATh JCSATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJ€KBAaTHO OIICHMBATh BKJIAJ KaXXOTO W3 yYaCTHUKOB
TPYIIBI B pEIICHUE pacCMaTPUBAEMOM TTPOOITIEMBI

IIpoBepsiemble 3JIEeMEHTHI CONEPKAHMS

Kon
paszuena

Kon
MIPOBEPSIEMOTO
BJIEMEHTA

ITpoBepsieMble 3TIEMEHTHI COIEPKaHUS

OU3NKA UMETO/ZIbI HAYUHOI'O I[TO3HAHUA

1.1

dusnka — HayKa o npupoae. Hayunsle MeTOAbI TO3HAHUS
OKpyXarmero mupa. Ponp skcnepumeHTa W TEOpUH
B IIpoOIlecce MO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (U3MYECKUX SBJICHUM W MPOIECCOB.
Hayunbie rumnore3pl. Duznyeckue 3aKOHBI W TEOPHH.
['panuiel OPUMEHUMOCTH  (DU3UYECKHX  3aKOHOB.
[Ipunuun coorBercTBUA. Pomb u  Mecto  (pusuku
B (h)OpMHUPOBAHUH COBPEMEHHON HAYYHOU KapTHUHBI MUPA,
B IPAKTUUECKOU AEATEIBLHOCTH JIOAEH

MEXAHHKA

2.1

KMHEMATUKA

2.1.1

Mexanuueckoe JIBUKEHHUE. OTHOCUTENBHOCTD
MEXaHUYECKOT O JBH>KEHUS. Cucrema  orcuera.
Tpaextopust

2.1.2

[Tepememienue, CKOpPOCTb (cpenHsas CKOpPOCTb,
MIHOBEHHAsi CKOpPOCTb) U YCKOPEHHE MaTephalbHON
TOYKH, HMX HPOEKIHH HA OCH CHCTEMBl KOOpAMHAT.
CrnoxeHure nepeMeIeHU U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE ¥ PpPaBHOYCKOPEHHOE MPSIMOJUHEHHOE
nBUKeHue. I'paduku 3aBUCUMOCTH KOOpJUHAT, CKOPOCTH,
YCKOPEHHUSI, IIyTH U MEPEMEIIECHUS MATEPUAIIBHON TOYKH
OT BpEMEHU

2.1.4

CBoOogHoe majeHue. Y cCKopeHrue cBOOOHOTO IMaICHHS

2.1.5

KpuBonunerinoe pasuxkeHue. PaBHOMEpHOE JBHKEHUE
MAaTEPUATIBHOM TOYKM IO  OKPYKHOCTH.  YTIJoOBad
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CKOpPOCTb, JHMHEHHas CcKopocTb. llepuwox wm wacrora.
LIeHTpOCTPEMUTENBHOE YCKOPEHNE

2.1.6

TexHudeckne  yCTpOMCTBA:  CHUAOMETD, JABUIKEHHE
CHapsJ0B, LICMIHbIE U PEMEHHBIE IIEPENaun

2.1.7

[Ipaktnueckue  paboTsl.  M3MepeHue  MIHOBEHHOM
ckopocTH. MccnenoBanue COOTHONIEHUS MEXAY MYTAMM,
IIPOWICHHBIMU TEJIIOM 34 IIOCJIEOBATEIIbLHBIE pPaBHBIE
IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH
C HAYAJIbHOM CKOPOCTBIO, paBHOM HyJO. HM3yueHue
JBUXCHHS IIAPUKAa B BSI3KOW KUJIKOCTU. M3yueHue
JBUKEHUS TeJia, OPOLIEHHOT0 TOPU30HTAIBHO

2.2

JNHAMUKA

2.2.1

[Tpuamun orHocutenbHOCTH ['amunes. IlepBblid 3aKOH
Herotona. lHepuuanbHbIE CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil

2.2.3

Bropoit 3akoH HproTOHa I MaTepUAIBHOW TOYKHU
B nHepnuanbHou cucreme orcuera (MCO). Tperuit 3akoH
Hprotona 111 MmatepuaibHbIX TOYEK

2.2.4

3akoH BceMHupHOro TaroteHus. Cuna Tskectu. llepBas
KOCMHYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tperue. Cuia TpeHUs CKOJIbKECHUS
u cwia TpeHus mnokos. Kosdpduument tpenus. Cuiia
COMPOTHUBIICHUS MIPU ABHKEHUU TeJa B )KUJAKOCTU WU ra3e

2.2.7

HOCTYH&TCJ'ILHO@ H BpallaTCJIbHOC ABUKCHUC a0COJIIOTHO
TBEPAOIo TClia

2.2.8

MOMEHT CuIbl OTHOCUTENIBHO OCH BpamieHusa. [lmedo
CUJIBI. Y CII0BUA paBHOBecus TBepaoro tena B UCO

2.2.9

TexHudeckne yCTPOWCTBA: TOAIIMITHUKH, JIBUKECHHE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[IpakTrueckue paborbl. 3ydyenue nBrkeHUs Opycka
II0 HAKJIOHHOW IJIOCKOCTH IO/ JEMCTBUEM HECKOJIbKUX CHIL
HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAFOIIUX
B JedopmMupyeMOil TpyKMHE M PE3MHOBOM 00pasle,
OoT BemmuMHbI uxX Aedopmarmu. VccrnenoBanue ycCIoBUi
PAaBHOBECHS TBEPIOIO TENA, UMEIOLLEr0 OCh BPALLCHUS

63



2.3

3AKOHbI COXPAHEHMA B MEXAHUKE

2.3.1 NMmirynbsc MaTepuaibHONM TOYKH, CUCTEMbI MaTEpHUAIbHBIX
ToueK. IMIynbC CHITbl 1 U3BMEHEHUE UMITYJIbCA TEJa

2.3.2 3akoH coxpanenuss ummyiabca B HMCO. PeaktuBHOE
TBIKCHUE

2.3.3 PaGota cussr

2.3.4 MonHoCTh CHIIBI

2.3.5 Kunernueckas sHeprusi MaTepualbHOM TOYKH. Teopema
O KHHETHYECKOU YHEPTUH

2.3.6 [lorenuuansHas dHeprus. lloTeHnuManbHas DdHEPrus
yrpyro negopMupoBaHHOM NpykuHbl. [loTeHUMaIbHAs
9HEprus Tena BOJU3U MOBEPXHOCTH 3eMITH

2.3.7 I[loreHManbHBIE W HENOTEHIHAILHBIE CHIBL. (CBS3b
paboThl  HEMOTEHIHAIbHBIX CHUJI C  HM3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEIl. 3AaKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

2.3.8 Ynpyrue u HEyNpyrue CTOJIKHOBEHHS

2.3.9 TexHUYeCKUEe YCTPOWCTBA: JABUKEHUE PAKET, BOJIOMET,
KOIIEp, PYXUHHBIN ITUCTOJIET

2.3.10 [TpakTrueckue pabotel. 3ydeHune CBA3M CKOPOCTEH Tel

npu Heynpyrom ynape. MccinemoBanue cBsis3m pabOTHI
CUJIbI C U3BMEHEHUEM MEXAaHUYECKOW SHEPTUM Tema

MOJIEKVJISIPHASA ®U3UKA U TEPMOANHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOUW TEOPUN

3.1.1 OCHOBHBIE  TOJIOKEHUA  MOJEKYISIPHO-KMHETUYECKON
teopur. bpoyHoBckoe npmwxkeHue. Juddys3us. Xapaktep
JIBW)KCHUS U B3aUMOJICHCTBUS YaCTHUIL BEIIECTBA

3.1.2 Mopenu cTpoeHHUsl Ta30B, JKHAKOCTEH M TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJIENIEH

3.1.3 Macca wmomekyn. KommdectBo BemiectBa. [locTostHHAs
ABorazipo

3.14 TenmoBoe paBHOBecue. TemmepaTypa U €€ H3MEpPEHUE.
[IIxana remneparyp Llenbcus

3.15 Mopenp wuaeanbHoro Traza. (OCHOBHOE ypaBHEHHE

MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH UACATLHOTO T'a3a
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3.1.6

AOcontoTHasi ~ TeMmeparypa Kak Mepa  CpelHeu
KUHETUYECKOW SHEPruu TEIIOBOrO JBMKCHHSI YaCTHII
ra3a. [llkama temneparyp KenbBuna

3.1.7

VYpasuenne Knaneiipona — Menneneesa. 3akoH JlanbToHa

3.1.8

['a3oBbie 3akoHbl. HM3o0mporecchl B HICAUIBHOM Trase
C TIOCTOSIHHBIM KOJMYECTBOM BEIECTBA: M30TEpMa,
u3oxopa, uzodapa

3.1.9

TexHuueckue ycTporucTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTtnueckue pabotel. M3MmepeHne wmacchl BO3AyXa
B KJlaccHouM KomHare. MHcciemoBaHme 3aBHUCUMOCTH
MEX1Y ITapaMEeTPaMU COCTOSTHUS Pa3pEKEHHOIO rasa

3.2

OCHOBbBI TEPMOANHAMUKHN

3.21

TepmonnHamuyeckass cCHUCTEMA. BHYTpEeHHsAsI JSHeprus
TEPMOAMHAMMYECKON  CHCTEMBI U  CIOCOOBI €€
VU3MEHEHHUS

3.2.2

KonuuectBo Temnotel U paborta. BHyTpeHHssi sHeprus
OJIHOATOMHOT'O HJI€aJIbHOTO ras3a

3.2.3

Bunel tennonepenauu: TEIUIONPOBOAHOCTb, KOHBEKIIHS,
W3JIyYCHHUE. TennoeMKoCTh Tea. Y nenvHast
TETJIOEMKOCTh BENIECTBA. Pacyer KOIMyecTBa TEIUIOTHI
NP TEIUIoNEepe1aue

3.24

[lepBblii 3aKkOH TepmoauMHAMUKU. [IprumeHeHue nepBoro
3aKOHa TePMOAMHAMUKH K m3omporeccam. ['paduaeckas
UHTEeprpeTanus padboThl raza

3.25

TermmoBble MamuHbl. [IpyHIUIBL JEUCTBUS TEMIOBBIX
MaiuH. [IpeodpazoBaHus 3HEPTrUU B TEIIOBBIX MAIlIMHAX.
Kosdpdunuent mnonesnoro naericreus (manee — KIIM)
terioBoi MammHkbl. [{ukn Kapuo u ero KII/]

3.2.6

Btopoit 3akoH  TepmoaumHamuku. HeobGpaTtumocThb
IPOLECCOB B IpUpOJE.  TemioBple  JBUTATENH.
DKOJIOTUYECKUE MPOOIIEMBI TEILIIOIHEPTETHUKU

3.2.7

TexHU4ecKne yCTpOMCTBA: JABUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAULIMOHED

3.2.8

IIpakTrueckue paboTHI. N3mepenne YIEIbHOU
TEIUIOEMKOCTH
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3.3

AT'PEI'ATHBIE COCTOAHNMA BEIHECTBA. ®A30BBIE [TIEPEXO/IbI

3.3.1 [TapooOpa3oBanne = u  KoHAeHcauusa.  Vcmapenue
U KWIEHHWEe. YAenbHas TeIioTa MmapooOpa3oBaHUs.
3aBUCHUMOCTH TEMIIEPATYPhl KUTICHUS OT JABICHUS

3.3.2 AOCONIOTHAasET W OTHOCUTEIbHAs BJIAXKHOCTh BO3JyXa.
Hacebimennsiit map

3.3.3 Teepnoe Teno. Kpucramnuueckue u amopdHbie Tena.
AHM30TPOIHS CBOMCTB KPUCTAILIOB. JKHUIKNE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHUAJIbI

3.34 [InaBneHue W KpucTaUM3alMA. Y ACIbHAs TemioTa
riasienus. Cyoaumanus

3.35 VYpaBHeHue TermioBoro 6anaHca

3.3.6 TexHuyeckne yCTpOWCTBA: TUTPOMETP M IICUXPOMETP,
KaJOPUMETP, TEXHOJOTHH TMOJNYYEHUS COBPEMEHHBIX
MaTepuaioB, B  TOM  YHCI€  HaHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTUH

3.3.7 [IpakTnyeckue paboThl. M3mMepeHune BIaKHOCTH BO3AyXa

4 DJIEKTPOJIMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 DnekTpu3anus Ten. JJeKTpuyeckuid 3apsa. JlBa Bumga
NIEKTPUYUECKUX 3aps/I0B

4.1.2 [IpoBOIHUKH, TUDIIEKTPUKH U ITOTYITPOBOAHUKHU

4.1.3 3aKOH COXpaHEHUS FJICKTPUUECKOro 3apsiaa

4.14 B3aumopelictBue 3apsioB. 3akoH Kynona

4.1.5 DnekTpuueckoe nojie. HanmpsiskeHHOCTh AJIEKTPUYECKOT0
nons. [lpuniun cynepniosuiiuu. JIuHuM HaNpsKEHHOCTH
AIIEKTPUUECKOTO TOJIS

4.1.6 PabGora cun asnekrpocrarndeckoro mnois. [loTeHuwmaln.
Pa3zHocTh moTeHIManon

4.1.7 [IpoBOIHMKM W [OUDJIEKTPUKA B IOCTOSSHHOM
ANIEKTPUYECKOM ToJie. J[uanekTpudeckas MpOHUIIAEMOCTh

4.1.8 OnektpoeMkocTh.  KoHueHcaTop.  DJIEKTPOEMKOCTh

IUIOCKOTO ~ KOHJIGHCATopa.  ODHEprus  3apspKeHHOTO
KOHJICHCATOpa
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4.1.9

TexHU4eCKHE yCTPOMCTBA: AJIEKTPOCKOIL, JJIEKTPOMETD,
JIIEKTPOCTATUYECKAs 3aIuTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJEHCATOp, KCEPOKC, CTPYHHBIN
IIPUHTEP

4.1.10 [IpakTtnyeckue paboTel. M3MepeHHne 53IIEKTPOEeMKOCTH

KOHJIeHCaTopa
4.2 [TOCTOAHHBIN DJIEKTPUYECKHWUM TOK.
TOKU B PA3JIMUHBIX CPEJIAX

4.2.1 VYcnoBus CylIeCTBOBAHMS IOCTOSTHHOIO JIEKTPUYECKOTO
toka. Mcrounnku Toka. Cuna Toka. [locTosHHBIN TOK

4.2.2 Hanpsioxenue. 3akon Oma 115 yqacTKa Henu

4.2.3 DNEKTPUUYECKOE COMTPOTHUBIICHUE. Y JIETTbHOE COMTPOTUBIICHUE
BEIIECTBA

4.2.4 ITocnenoBareabHOE, napasuiesibHOE, CMEIIIaHHOE
COEIMHEHHE MTPOBOIHUKOB

4.2.5 PaGota snextpudeckoro Toka. 3akon [[xoynsa — Jlenna

4.2.6 MONIHOCTh NEKTPUIYECKOTO TOKA

4.2.7 anekTpoaBmxkymas cuna (nainee — IJ1C) u BHyTpeHHee
COMPOTHUBIICHUE UCTOYHHUKA TOKA. 3aKOoH OMa J1Jis MOJTHOU
(3aMKHYTOI) BNIEKTPUYECKOU 11(S1178 Kopotkoe
3aMbIKaHUE

4.2.8 DJIEKTPOHHAsE ~ NPOBOJUMOCTh  TBEPABIX  METAJLIOB.
3aBUCUMOCTD COIPOTHBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb

4.2.9 DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBaA 2JIEKTPOHHBIX
My4YKOB

4.2.10 [TonynpoBoguuku.  CoOCTBeHHass W TpUMECHas
MPOBOAMMOCTh  MOJYNPOBOAHUKOB. CBoiictBa  p-N
nepexoja. [lonynpoBoaHHKOBBIE TPUOOPHI

4.2.11 DIIEeKTPUYECKUN TOK B AIEKTPOJIUTAX.
DIEKTPONUTUYECKAS TUCCOLMAIUA. DIEKTPOJINU3

4.2.12 OnexkTpuyeckuid TOK B razax. (CaMOCTOATENbHBIN

M HECAMOCTOSITEJIbHBIM  pa3psan. PasnuuHble  THIIBI
CaMOCTOATENBHOIO pazpsaa. Momuus. [1ma3ma
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4.2.13

TexHu4ecKkne yCTPOWCTBA: AaMIEPMETP, BOJBTMETD,
peocrar, MCTOYHUKHA TOKA, JJIEKTPOHATIPEBATEIIbHBIC
npUOOpPBL, IEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COIPOTUBIICHMs,  BAKYyMHBIH  JHOX,  TEPMHUCTOPHI
U (POTOpPE3UCTOpPbl,  MOJYNPOBOJHUKOBBIM  THOI,
rajbBaHHKa

4.2.14

[Ipaktnueckue  pabotbl.  M3ydeHue  CMEIIAaHHOTO
COCIMHEHUS PE3UCTOPOB.

N3mepenne DJIC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
cornporuBienus. Habmoaenue snektpoiamnsa
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11 KJIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOH 00pa3oBaTe/ILHOM

MpPOrpaMmbl

Kon
MIPOBEPSIEMOTO
pe3yibTara

[TpoBepsieMble TpeIMETHBIE PE3YJIHTaThl OCBOSHUS OCHOBHOM
o0pa3oBaTeIbHOM MporpaMMbl CpeIHET0 00111eT0 00pa3oBaHuUs

11.1

JleMoHCcTpupoBaTh Ha MpUMEpax pojib U MecTo  (DU3UKHU
B ()OPMHUPOBAHUHU COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B PA3BUTHUH
COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B PAKTUYECKON JEATEIBHOCTH
JIFOJIEH, TIEIIOCTHOCTh M €IUHCTBO (PM3NUECKON KapTUHBI MUPa

11.2

Y4uTBIBaTh I'PaHULIbI IPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIEIIEH:
TOYECYHBIA IEKTPUUYECKUN 3apsl, AIepHAs MOJEIb aTOMA, HYKJIOHHAs
MO/JIEIb AaTOMHOTO SI7[pa IPU PelIeHUH PU3NUECKUX 3a/1a4

11.3

Pacnio3naBarh ¢usnueckue sBIeHUS (IIPoOlLECChl) U OOBICHATH HX
HAa OCHOBE 3aKOHOB JJICKTPOAMHAMUKH W KBAHTOBOH (DU3HKHU:
AJIEKTpUYECKass TPOBOAUMOCTh, TEILUIOBOE, CBETOBOE, XHMMHYECKOE,
MarHuTHOE€  JIEHCTBUA  TOKa,  B3aUMOJCUCTBHE  MAarHUTOB,
AJIEKTPOMArHuTHasT ~ WHAYKIUS, JEHCTBUE  MArHUTHOTO  TOJIA
Ha TPOBOJHUK C TOKOM W JBMIKYIIIMICS 3apsl, JIECKTPOMArHUTHBIC
KoieOaHUsT W BOJHBI, TPSMOJIMHEHHOE paCIpOCTPAHCHHUE CBETA,
OTpa)KeHUe, pEJIOMIICHHE, uHTEpEpEHIHS, mudpakus
Y TIOJISIPU3AITUs CBETA, TUCTIEPCHUs CBETA, (POTOAIEKTPHIECKUH P heKT
(dbotoapdekr), cBeTOBOC MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOIO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHas W  HCKYCCTBEHHAs
PaTOaKTUBHOCTH

11.4

OnuceiBaTh HM3YyYEHHBIE CBOWCTBA BEIIECTBA  (DJIEKTPUYECKUE,
MAarHUTHbBIE, ONITUYECKUE, FJEKTPUUYECKYIO TPOBOJIUMOCTD PA3JIUUHBIX
Cpel) ¢ DICKTPOMArHUTHBIE SIBICHHUS (MPOLIECCHI), MCIOJIb3YA
¢usznyeckue BEIMYUHBL: DJIEKTPUYECKHM  3apsn, CHiia TOKa,
AJEKTPUUECKOE  HANpsKEHHE, DJIEKTPUYECKOE  CONpPOTHUBIICHUE,
pasHocTh noreHuuanos, J/IC, pabora Toka, HHAYKLUS MarHUTHOTO
noyis, cwia Awmmnepa, cwia JlopeHna, HWHIYKTUBHOCTh KaTyIIKH,
SHEPrus 3JIEKTPUYECKOIO0 WU MArHUTHOIO MOJeH, Mepuoa M 4acroTa
Kosie0aHuil B KoJIeOaTeIbHOM KOHTYPE, 3apsj] U CHIa TOKa B ITpOLiecce
FapMOHUYECKUX  DJIEKTPOMArHUTHBIX  KojeOaHuil,  (hOoKycHOe
pacCTOSIHUE M ONTHUYECKAas CHUJIA JIMH3bI; IPU OMHWCAHUM MPABUIIBHO
TPaKTOBaTh (PU3UYECKUNA CMBICT HCIOJNb3YyEeMbIX BEIUYMH, UX
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00O3HaueHUs W EIUHUIBL, YKa3blBaTh (POPMYJBI, CBSI3BIBAIOIINE
JAHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMH BEIMYMHAMU

115

OnuceIBaTh U3y4EHHBIE KBAHTOBBIE SIBJIICHUS U IPOLECCHI, UCIOJIb3Ys
(bu3nUecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJUHA
BOJIHBI M YacTOTa CBETA, HHEPrus U HUMIYJIbC (OTOHA, MEPUO
NoJIypacriajia, JHEPrus CBS3M AaTOMHBIX SAEp; NpPU ONUCAHUHU
NPaBUIILHO TPAKTOBATh (PU3UUYECKUN CMBICIT UCIIOJIb3YEMbIX BEJTUYUH,
uX O0O3HAUEHUS M €IMHUIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIMYMHY C APYTMMU BETUYMHAMU, BHIYUCIATh
3HauYeHUE (PU3NYECKOIN BETUUUHBI

11.6

Ananu3upoBaTh (U3NYECKUE IMPOLECChl U SIBICHUSA, HCIIONb3Ys
¢usnyeckue 3aKOHbl W NpPUHOMIBL  3akoH OMa, 3aKOHbI
HOCJIEIOBATENIbHOTO U TMAPAJUIENbHOTO COEIUHEHUS IPOBOJIHUKOB,
3ak0H /[0y — JIleHna, 3aK0H 2JIEKTPOMAarHUTHOM MHIAYKLHAH, 3aKOH
IPSIMOJIMHENHOT O PACIIPOCTPAHEHUS] CBETA, 3AKOHBI OTPAKEHHSI CBETA,
3aKOHBI IIPEJIOMIIEHUS CBETAa, YpaBHEHHE OWHIITEHA
i GorodddexTa, 3aKOH COXpaHEHHS] IHEPIHH, 3aKOH COXPAHEHMS
UMITYJIbCA, 3aKOH COXPAaHEHUS JJEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHHsl ~ MAacCcoBOro  yucia, mnocrynarsl  bopa, 3akoH
pPaAMOAaKTUBHOIO pacmnaja; MpH 3TOM  pa3iuyaTh CJIOBECHYIO
(GopMyIUpPOBKY 3aKOHA, €F0 MAaTEMaTHUYECKOE BBIPAKEHUE U YCIIOBUS
(TpaHuIlBl, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenensTe HampaBlI€HWE BEKTOpa HHAYKIWU MArHUTHOTO TOJIS
MIPOBOJITHUKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHiia

11.8

CtpouTb ¥ ONKUCHIBATH H300pa)K€HUE, CO37aBAEMOE IJIOCKUM
3€pKaJIoM, TOHKOM JIMH30M1

11.9

BBINONHATE SKCIEPUMEHTHI IO UCCIIETOBAHNIO (PU3NYECKUX SIBIICHUI
U TIPOILIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA;
npu 3ToM (QOopMyYIHPOBaTh MPoOIeMy (3a1auy) U TUIIOTE3y yueOHOTro
JKCHEpUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000py10BaHMsl, POBOJUTH OIBIT U (POPMYJIUPOBATH BBIBOIbI

11.10

OcymiecTBisATh MpPsSIMbIE W KOCBEHHBIE HM3MEPEHUST (DU3UUECKUX
BEJIMYUH; TMPU ATOM BBIOMPATh ONTUMAIBHBINM CHOCOO H3MEPEHUS
M WCIIOJB30BaTh M3BECTHBIE METOABl OLEHKH IOTPELIHOCTEN
VU3MEpPEHHU I

11.11

HccnenoBath 3aBUCUMOCTU (PU3UYECKUX BEJIUMYMH C HCMHOJIb30BAHUEM
IPSAMBIX W3MEPEHHUM; TIPU OTOM KOHCTPYUPOBATb YCTaHOBKY,
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¢uKcHpoBaTh pe3yabTaThl MOTYYCHHONM 3aBUCHMOCTH (PU3MUECKHX
BEJIMYMH B BUJE TaOIHI] ¥ TPaQUKOB, A€JaTh BEIBOABI 10 PE3yIbTaTaM
UCCIIEN0BAHUSA

11.12

CobOmonarh mnpaBuiia 0€30MACHOTO Tpylda MpU  IPOBEIECHHUH
UCCIEIOBaHU B paMKaXx Y4eOHOro SKCHepHUMEHTa, Yy4eOHO-
UCCIIEZIOBATENbCKON U MPOEKTHON NEATEIbHOCTH C MCHOJIb30BAHUEM
U3MEPUTEIHHBIX YCTPOUCTB U JTA0OPATOPHOTO 0O0PYIOBAHUS

11.13

Pemats pacuerHsie 3a7a4u ¢ SBHO 3aJaHHON (PU3MUYECKOM MOJIEIIbIO,
UCTIONBb3Yys (pU3MYECKre 3aKOHBI M TPHUHIUIBI;, Ha OCHOBE aHajin3a
yCIOBUS 3a7aud  BBIOMpATh (PU3WYECKYIO MOJENb, BBIICIATH
dbu3nYecKre BEIMUYUHBI U (POPMYJIbI, HEOOXOIUMBIE ISl €€ PEIIeHuUs,
MIPOBOJAUTH PACUETHI U OLIEHUBATH PEATBHOCTH MOJTY4YE€HHOIO 3HAY CHUS
(bU3UYECKON BETMYNHBI

11.14

Pemate  kadyecTBeHHBIE  3a7aud:  BBICTpAWBaTh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIEMTOYKY PACCYKJECHUN C OMOPOM Ha U3ydEeHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKUE SBICHUS

11.15

Hcnonp3oBaTh 1pu  pelIeHUH Yy4eOHBIX 3a7ad COBPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpUPOBAHUSA,
UHTEPIpETalM U TMPEACTABICHHUS] Y4eOHOH M Hay4dHO-TIONYJISPHOM
uH(pOpMaIK, TOJTYYEHHON U3 Pa3IUYHbIX UCTOYHUKOB; KPUTUUYECKU
aHAIM3UPOBATH MOTYYAEMYIO HH(DOPMAITUIO

11.16

OOBSICHATh MPUHIMUIBI JIEUCTBUSI MAIlIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOUCTB; pa3iuyaTh YCJIOBUS KX OE30MaCHOT0 MCHOJIb30BaHUS
B IOBCEJIHEBHOU KU3HHA

11.17

[IpuBoauTh MpUMEpHI BKJIAJA POCCUUCKUX U 3apPYOSKHBIX YUEHbBIX-
(GU3HUKOB B pa3BUTHE HAYKU, B O0BSICHEHUE MTPOLIECCOB OKPYKAOIIETO
MHUpA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHI1

11.18

Hcnonb3oBaTh TeopeTHUeCKHe 3HAHWS 1O (PHU3MKE B TMOBCEIHEBHOM
YKW3HU JIJ1s1 o0ecTieueHus 0€30MMacHOCTH MPU O0paIlleHUH ¢ TPUOopaMu
U TEXHHUYECCKUMH YyCTPOWCTBAMH, I COXPAHCHUS 3JI0POBBS
U COOJIOJICHUS HOPM SKOJOTHYECKOrO TOBEICHUS B OKPYXKAIOIIeH

cpene

11.19

Pabotars B rpyrie ¢ BBINOIHEHUEM PA3NUYHBIX COLIMATbHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TIpynmbl, paUUMOHAIBHO  PacHpenessiTh
00s3aHHOCTH M IUJIAaHUPOBATh JIEATEIbHOCTh B HECTaHJAPTHBIX
CUTYyalUsIX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXIOr0 W3 YYaCTHUKOB
IPYNIBI B pEHIEHUE pAaCCMATPUBAEMOMN MTPOOIIEMBI
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IIpoBepsieMble 3JIEMEHTBHI COAEPKAHHUS

Kon Kon [TpoBepsieMble 3JIEMEHTHI COIEPKAHUS
paszena | MpoBEPSEMOro
AJeMEeHTa
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE I1OJIE. DJIEKTPOMAT'HUTHASA MHAYKIIA

4.3.1 ITocTossHHBIE MarHuThel. B3amMoaelicTBHE ITOCTOSIHHBIX
MarHuTOB

4.3.2 MarnutHoe moje. BekTop MarHMTHOM HWHIYKIIHH.
[TpuHUMIT cynepno3uluy. JIMNHUY MarHUTHOW MHAYKIHU.
KapTtuHa nuHui MarHUTHOM MHAYKIIMU TOJISI TOCTOSTHHBIX
MarHuTOB

4.3.3 MarauTHoe 1oJie TpoBOAHUKA ¢ ToKoM. KapTuHa nuHui
NOJIE JJIMHHOTO MPSIMOrO MPOBOJHMKA U 3aMKHYTOT'O
KOJIBIICBOTO TIPOBOJHHMKA, KATYyIIKH C TOKOM. OIbIT
Opcrena. BzanmopaencTeue NpoBOJHUKOB C TOKOM

4.3.4 Cuna AMnepa, ee MOAyJIb U HAIPABJICHUE

4.3.5 Cuna Jlopenia, ee MoayJib U HampaBieHue. J|BuxeHue
3apsSHKEHHOM YacCTHUIBI B OJTHOPOAHOM MAarHUTHOM TIOJIE.
Pabota cumisr Jlopenna

4.3.6 SIBieHue 3EeKTPOMAarHUTHON MHIYKIIUU

4.3.7 [ToTok BEKTOpa MarHUTHOM MHAYKIUH

4.3.8 OJC uHaykuuu. 3aKOoH 3JIEKTPOMArHUTHOM WHAYKIUU
Qdapanes

4.3.9 BuxpeBoe »snekrpuueckoe mnone. IAC wuHAYKIUU
B MPOBOJTHUKE, JIBHKYIIEMCS MOCTYIATEIbHO
B OJIHOPOJHOM MarHUTHOM I10JI€

4.3.10 [IpaBuno Jlenma

4.3.11 NunyktuBHOCTE.  SBieHme  camoumHaykiuu.  OJ1C
CaMOUH]TYKITUU

4.3.12 DHeprusi MarHUTHOTO MOJSI KaTYIIKH C TOKOM

4.3.13 DNIEeKTPOMAarHUuTHOE TOJIe

4.3.14 TexHHUYeCKHe  yCTPOMCTBA: TMOCTOSSHHBIE  MArHHTHI,

SJICKTPOMAIrHuThI, QJICKTPOABUTATCIIb, YCKOPHUTCIIN
9JICMCHTAPHBIX 9aCTUI], THAYKIUOHHAs ICYb
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4.3.15

[IpakTtnyeckne padboThl. M3ydeHHe MarHMUTHOIO IIOJIsS
KaTyIIKU ¢ TOKOM. McciienoBanue neMcTBUs IIOCTOSSHHOIO
MarHura Ha paMKy ¢ TOKOM. HccienosaHue sBieHUs
AJIIEKTPOMArHUTHON MHIYKIIUH

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAITI'HUTHBIE KOJIEBAHM A

511

Komebarenpuas cucrema. CBoOoaHBIE  KOJIcOaHMA.
["apMonnyeckne  KojcOaHwMs. Iepuon, 4yacTora,
aMIUTUTy1a U aza KoseOaHui

5.1.2

[IpyxvHHBIN MassTHUK. MaTeMaTH4YECKUN MasTHUK

5.1.3

YpaBHeHHE FapMOHUYECKUX KoJIeOaHuUH.
Kunemarnueckoe u JTUHAMUYECKOE ONMCaHue
K0J1€0aTeTbHOrO ABMKCHUS

5.14

[IpeBparenre SHEPrUM MPU TAPMOHUIECKUX KOJICOAHMSIX.
CBsi3b aMIUTUTYABl KOJCOAHUN HCXOMAHOW BETUYUHBI
C aMIUIUTYIaMH KOJIEOaHU €€ CKOPOCTU U YCKOPEHUS

5.1.5

Konebarenbublii KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE
KoJIcOaHus B HICAITLHOM K0JIEOATEIIbHOM
KOHTYPE. Amnajorus MEXTY MEXaHUYESCKUMHU
U DJIGKTPOMAarHUTHBIMH  KoJjieOaHusmu.  Dopmyna
Tomcona

5.1.6

3aK0H COXpaHEHUS DPHEPTUH B UACAUTHLHOM KOJICOATEIIbHOM
KOHTYpE

5.1.7

BbeiHyX/leHHbIE MexaHuyeckue KoseOaHus. Pe3oHaHc.
PesonancHas kpuBasi. BeIHYXI€HHBIE 2JIEKTPOMATrHUTHBIE
KOJIeOaHMsl.

5.1.8

[lepemennblii TOK. CHHYCOUAANbHBIN IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTL IMCPEMCHHOT'O TOKa. AMHJ’II/ITY,ZIHOG
)51 IIGﬁCTBYIOIHGC 3HAYCHUC CUJIbI TOKA U HAIIPAXKCHUA

5.1.10

Tpancdhopmarop. [Iponu3sBoxacTao, nepenaya
U TOTpeOJICHUE ICKTPUUIECKON SHEPTHH. IKOJIOTUUECKUE
PUCKH npu MIPOM3BOJICTBE BJIEKTPUUECKOMN
sHeprun. KynbTypa HCIIOIB30BaHUS BJIECKTPOIHEPTUU
B IIOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoicTBa: ceiicmorpad, 3IeKTPHUIECKUI
3BOHOK, JIMHUU 3JIEKTpOIiepeaayd
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5.1.12

[Ipaktueckue paboTel. MccnemoBanue 3aBHCUMOCTH
nepuoja MaybIX KojeOaHWil rpy3a Ha HUTH OT JUIMHBI
HUATH U Macchl Tpy3a. VccienoBanue nepeMeHHOro Toka
B LENM W3  IOCIEAOBATEIbHO  COECIMHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPa

5.2 MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE BOJIHBI

5.2.1 MexaHn4yeckue BOJIHBI, YCJIOBUSI pacOpOCTPAHEHUS.
[lepron. CxopocTh pacnpOCTpaHEHHs] U JJIMHA BOJIHBIL.
[Tonepeunble U MPOAOILHBIE BOJIHBI

5.2.2 HNuTtepdepennus u 1udpaxiiys MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa

524 ONEKTPOMArHUTHBIE  BOJHBL. ~ YCIOBUS  M3JIYy4EHHS
AJIIEKTPOMAarHUTHBIX ~ BONMH. B3aummHas  opueHTarus
BeKkTOpoB E, B u V B 351eKTpOMarHuTHO BOJIHE B BAKyyMe

5.25 CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHUE,
MPEJIOMIIEHHE, MOJISIpU3aIHs, T pakims,
uHTepdeperursa. CKopocTh 31EKTPOMArHUTHBIX BOJIH

5.2.6 [llkana  3MEKTPOMarHUTHbIX  BOJH.  [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY

5.2.7 [TpuHIMIIBI paIUOCBS3U U TeeBUACHUA. Pagnonokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

5.2.8 TexHuueckue ycTpoiiCcTBa: My3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMArHOCTHKAa B TEXHUKE U MEAUIIMHE,
paaap, paauoONpUEMHUK, TEJIEBU30p, aHTEHHA, TeynedoH,
CBY-nieub

5.3 OIITUKA

531 [IpssmMoMHENHOE PACIPOCTPAHEHUE CBETA B OJHOPOIHOU
cpene. JIyu cBera

5.3.2 OtpaxxeHue  cBera. 3aKOHBl  OTPAKEHUS  CBETA.
[TocTpoenune n300paxeHuil B MIOCKOM 3epKajie

5.3.3 [Ipenomiienre cBeTa. 3aKOHBI TMPEJIOMIICHHS CBETA.
AOCOITIOTHBIN MTOKA3aTeIb MPETOMIICHUS

5.34 [TonHoe BHyTpeHHee otpaxeHue. lIpenenpHblid yron

ITOJIHOT'O BHYTPCHHCT'O OTPAKCHUA
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5.35 Hucnepcus ceera. ClnoxHbI cocTaB Oenoro ceera. LBer

5.3.6 CoOwuparomue U pacceuBaromue JUH3BL. TOHKas JIMH3A.
@DOKYyCHOE pACCTOSHHE M OINTHUYECKas CHJIA TOHKOHN
muH3bl.  [locTpoeHne uW300pakeHHd B COOMPAIOIIMX
U paccenBarolmnx JmH3aX. DopMyna TOHKOM JIMH3BI.
YBenudeHue, 1aBaeMoe JIMH30M

5.3.7 [Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKHU

5.3.8 Nurtepdepenniuss  cBera. KorepeHTHblE  UMCTOUYHUKH.
YcnoBust HAOMIOACHWS MAaKCUMYMOB W MHHHUMYMOB
B HMHTEPPEPECHIMOHHONW KapTHHE OT JABYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOYHUKOB

5.3.9 Hudpakus ceeta. JudpaxiinonHas pemnierka. Y ClIOBUE
HAOMIOJCHUS TJABHBIX MAaKCHUMYMOB TIpH TaJICHUU
MOHOXPOMAaTHYECKOTO0  CBeTa Ha  AUGPAKITHOHHYIO

peIIeTKy
5.3.10 [Tonsipuzanus cBeTa
5.3.11 TexHuueckue ycTpoicTBa: OYKH, Jymna, (oToammapar,

MPOCKIMOHHBIA  ammapaT, MHUKPOCKOI,  TEJIECKOIL,
BOJIOKOHHAs  ONTHUKA, JU(pakIMOHHAs  pEIIeTKa,
TIOJISIPOUT

5.3.12 [IpakTtuueckue  pabotel.  M3Mmepenwe  moKasaress
npenomiieHus. MccrnenmoBanue CBOWCTB M300pakeHUH
B 1nH3ax. HaOmonenue aucnepcuu ceeta

6 BJIEMEHTHI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 ['paHuipl NPUMEHMMOCTH KJIIACCUYECKOM MEXAHUKH.
[TocTynaTel TEOPHUH OTHOCUTEIBHOCTH: MHBAPHAHTHOCTH
MOAYJIsl CKOPOCTHM CBETa B BaKyyMe, NPHHIUI
OTHOCHUTEJIBHOCTH DUHIITEHA
6.2 OTHOCUTEIBHOCTh  OJHOBPEMEHHOCTHU.  3aMeJJICHUE
BPEMEHU U COKPALLEHUE JJINHBI
6.3 DHeprus U UMIYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b Macchl C DHEpPrueil U UMITYJIBCOM CBOOOJIHOM
YaCTULbl. DHEPrusl MOKOsI CBOOOIHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
7.1 JIEMEHTBI KBAHTOBOM OIITUKH
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711

®otonbl. ®opmyna [Inanka cBs3u 3HEprun GOTOHA C €TO
YacTOTON. DHEPrusi U UMITYJIbC POTOHA

7.1.2 OtkpeiTue u uccnenoBanue Goroddpdexra. ONBITHI
A.T'. CroneroBa. 3akonsl (hoTorhPexTa

7.1.3 VYpaBuenue Oiinmreiina mansa dororddexra. «KpacHas
rpanuna» ¢porodrddexra

7.1.4 Hasnenue ceera. OnpiTel [1.H. JIeGeneBa

7.1.5 XUMHUYECKOE JIECTBHUE CBETA

7.1.6 Texuuueckue ycrpoicTBa: (QOTO3IEMEHT, (HOTONATUHK,
COJTHEeYHas 6arapesi, CBETOIHO]]

7.2 CTPOEHME ATOMA

7.2.1 Mopnens atroma  Tomcona. OmnbiTel  Pesepdopraa
0 UCCJIEIOBAaHUIO CTpoeHus atoMa. [[manerapHas Mmozienb
aToma

71.2.2 [Tocrynatel bopa. M3nyuenue u morjoieHrue (GoTOHOB
Opu Tepexojie aromMa C OJHOTO YPOBHS DHEPrUU
Ha apyroil. Bunsl criektpoB. CIIEKTp ypOBHEW >HEPrUH
aToma BOJ0poJia

7.2.3 BonHoBeie cBoiicTBa wyactuil. BomHbel jge  bpoitns.
KopnyckynsipHO-BOJHOBOM Jyau3M. Hudpakius
AJIEKTPOHOB Ha KPHUCTaJIaX

7.2.4 CHOHTAaHHOE W BBIHYXIECHHOE H3Iy4€HHE. Y CTPOMCTBO
Y IPUHIMI padOTHI Ja3epa

7.2.5 TexHU4eCcKne  yCTPOMCTBA:  CIEKTPAIbHBIM  AHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6 [Ipaktnueckue pabotel. Habmonenue nuHEHYATOrO
CIIEKTpa

7.3 ATOMHOE AP0

7.3.1 Metoapl HaOMIOJAEHUS W PETUCTPAIldU JJIEMEHTAPHBIX
YaCTHII

7.3.2 OTtkpbiTue paavoakTuBHOCTH. OmbiThl Pesepdopna mo

ONpEJICIICHUI0 COCTaBa PAJMOAKTUBHOTO H3IIYYCHHS.
CpoiictBa anb(a-, Oera-, ramMMa-usnydeHus. BrausHue
PaMOAKTHBHOCTH Ha KUBBIC OPTaHU3MBbI
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7.3.3

OTkpeITHE TPOTOHA W HEUTpoHa. HykinoHHas Monenb
anpa ['eiizenOepra — MBanenko. 3apsan siapa. MaccoBoe
qucIIo sapa. M30Tomnsl

7.3.4 Anb(a-pacnan. DJEKTPOHHBIA W TO3UTPOHHBIN Oerta-
pacian. [amma-uznyuenue. 3aKkOH PaJUOAKTUBHOIO
pacnana

7.3.5 DHeprus CBsI3u HYKJIOHOB B sjipe. A nepHbie cuibl. Jledekrt
MAaccCHhI siipa

7.3.6 Snepnsbie peakiuu. JleneHue u CUHTE3 sA1€p

7.3.7 SAnepusiii peaktop. TepmosinepHsiii cunute3. [Ipodiiemsl
U TEPCHEKTUBBI SIACPHON HSHEPreTUKU. DKOJIOTMYECKUE
aCTEKThI SIICPHOIN YHEPreTUKU

7.3.8 DneMeHTapHble  4YacTHUIlbl. OTKpBITUE  TO3UTPOHA.
dyHaaMeHTalbHbIE B3aUMOICHCTBUS

7.3.9 TexHuueckue ycTpoiicTBa: J03UMETp, kKaMepa BunbcoHa,
SJIEpHBIA peaKTop, aToMHasi bomOa

7.3.10 [IpakTrueckue paboThl. McciemoBaHue TPEKOB YacCTHIL
(o roToBeIM oTorpadusm)

OJIEMEHTBI ACTPOOU3NKIN

8.1 Bun 3BesmHoro Heba. Co3Be3gus, SpPKHUE 3BE3bI,
TUTAHETHI, UX BUIUMOE JIBUKCHHE

8.2 Conneunas cucrema. [lnaHeTel 3€MHOH  TpyIIIBL.
[[1aHeThI-TUTaHThI U UX CITYTHUKHU, KAPJIUKOBHIC TIJIAHETHI.
Maisie Tena COJIHEUHON CUCTEMBI

8.3 Comume, ¢orochepa wu  armochepa. ComHeuHas
aAKTUBHOCTH

8.4 Hctounuk sneprun CoHIla U 3BE3]]

8.5 3Be3/bl, WX OCHOBHBIE XapaKTEpUCTUKHU:  Macca,
CBETHUMOCTb, PaANyC, TEeMIepaTypa, HX B3aUMOCBS3b.
JlnarpammMa «CIIEKTpPaJIbHBIM KJIACC — CBETUMOCTBY.
3Be3apl TVIAaBHOM ITOCJIENOBATEIILHOCTA. 3aBHCHUMOCTDH
«Macca —  CBETHMMOCTBY» IS 3Be3]  TJIaBHOM
NOCJIeI0BAaTEIbHOCTH

8.6 BryTtpennee CTpOEHUE 3BE3. CoBpeMeHHbIE

MPEACTaBIEHUS O MIPOUCXOKIAECHUU U dBotonnu CosHIa
U 3B€3[. DTanbl )KU3HU 3BE3]
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8.7

Mneunbii Ilyte — nHama [amaktuka. ChoupanbHas
CTpykTypa [l'amaktuku, pacnpeneieHue 3Be3l, TIasa
u neui. [lonoxxenne n nBmxenue ConHua B ['anakTuke.
[Tnockas u chpepuueckas nojacucremsl ["anakTuku

8.8 Tunel ramaktuk. Pagmoranaktvku U KBazapbl. YUepHble
JBIPBI B A/Ipax rajlaKTUK

8.9 Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa0O06ua.
Pazberanue ramaktuk. Bospact u paamyc Bcenennoi,
teopuss  bompmioro  B3peiBa.  Mogens  «ropsiuen
Bcenennon». PenmmkroBoe usinydenue

8.10 Macmtabnast crpyktypa Bcenennoil. MeraramakTuka.

Hepemennbie mpo6ieMbl aCTPOHOMUHN
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